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1st ooyyaromuxcs 10 = 11 kiaccos

c./Kykoso 2023



IHosicHUTEABLHAA 3AIINCKA

Ipeamer: pusuka

Kunacc: 10 - 11

Bcero yacoB Ha u3yuyeHue nporpammbi: 68
KoaunuecTBO 4acoB B Heaes10: 1

PaGouas mnporpamma 53JIeKTMBHOrO Kypca Mo ¢usuke «MeToabl peleHus

dbuznueckux 3amauy Ha 2023 — 2025 yueOHBIN roj] COCTaBIeHa Ha OCHOBE

o «lIporpammbl 3neKkTUBHBIX KypcoB. Pusmka. 9-11 kiaccel. [Ipodunbnoe
obydeHnuey, coctaButenb: B.A. KopoBus, - «/Ipoda», 2007 r.

® aBTOpCKOHl mporpammbl «Metoabl pemieHus (U3MYECKuX 3aaau»: B.A.
Opios, 10.A. Caypos, - M.: lIpoda, 2005 r.

Jlis peanuzaliid IpOrpaMMbl HMCMOJIB30BaHO yueOHoe mocobdue: B.A. Opros,

I0.A. CaypoB «Ilpaktuka pemenus ¢usznueckux 3amad. 10-11 xmacce», -

«Benrtana-I"pad», 2010 r.

Kypc paccunran Ha 2 ros1a o0ydeHusl

Iean DJeKTHBHOIO Kypca:

1. pa3BuTHME  TO3HABATENBbHBIX  HWHTEPECOB,  HMHTEIUVICKTYalbHBIX U
TBOPUYECKHX CIOCOOHOCTEH B Mmporiecce penieHus: Gu3n4ecKux 3aaad u
CaMOCTOSATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHU;

2. COBEPIIECHCTBOBAHHE MOJTYYECHHBIX B OCHOBHOM KypC€ 3HAHUI M YMEHUI;

3. (dopmupoBaHHE TPEACTaBUTENCH O TMIOCTAHOBKE, KiaccupUKaIii,
IpreMax U METOJIaX pemeHus (PU3nIecKux 3aaad;

4. mpuUMEHATHh 3HAaHUA TO (U3WKE I OOBSCHEHUS SBICHUU TPUPOJIHI,
CBOWCTB BEIIECTBA, pemieHUs (HU3UIECKUX 3aJ]1ad, CaMOCTOSTEIHHOTO
NpuoOpeTeHrsi W OIEHKUM HOBOM  uHpopmanuu  (HU3UUYECKOTO

coJiepKaHusI.


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

Jagaum Kypca:

1. yrnyGnenue u cucreMaTu3anus 3HAHUN yJauxcs;
2. yCBOGHHE yJallUMHUCS OOIINX aITOPUTMOB PEIICHUS 3a/1a4;

3. OBJaJeHHE OCHOBHBIMHU METOJIaMU PEIICHUS 3a/a4.
2. O0masi xapaKTepuCcTHKA Kypca

[Iponecc pemieHns 3a1ay CIy>KUT OJHUM U3 CPEICTB OBJIAJACHUS CHCTEMOM
HAy4YHBbIX 3HAHUH MO TOMY WJIM MHOMY YydeOHOMY mpenmery. OcoOeHHO Benuka
€ro poJib Npu 00yueHuu GU3MKe, TJIe 3a1a4d BBICTYNAIOT JeHCTBEHHBIM CPEACTBOM
(dbopMupoBaHUs OCHOBOTIONAralONINX (U3UUECKUX 3HaHUM U ymMeHui. B mporuecce
pemieHuss oOydyarliuecss OBJAJEBAIOT METOJaMU HCCIENOBAaHUS Pa3TUYHBIX
ABJIICHUA TPHUPOJABI, 3HAKOMATCS C HOBBIMH MPOTPECCHUBHBIMH HJEAMH U
B3IJISIIAMU, C  OTKPBITUSIMH ~ OTEUYECTBEHHBIX YYEHBIX, C JOCTHXKCHUSIMU

OTE€YECTBECHHOM HAaYKHU U TCXHUKHU, C HOBBIMH HpO(l)GCCI/I}IMI/I.

[IporpamMmma »JIEKTHBHOTO Kypca OPHEHTHUPYET YUWTENsd Ha AalbHEHIIee
COBEPIIIEHCTBOBAHUE Y)K€ YCBOEHHBIX OOYyYaroUIUMUCS 3HAHUW W yMeHuid. [lns
ATOrO BCS MpOrpaMma JAEIUTCS Ha HECKOJIBKO pa3fenioB. B mporpamme BblielIEHBI
OCHOBHBIE pa3fienbl IKOJIBHOTO Kypca (DU3UKH, B Havalle U3yUYEHHUS KOTOPBIX C
yUYalIUMUCS TTOBTOPSIOTCS OCHOBHBIC 3aKOHBI M (pOpMyIbl JaHHOTO pasnaena. [lpu
nmoadope 3aaad Mo KaKIOMY pasliely MOXHO HCIIONb30BaTh BBIYHCIUTEILHEIC,

KaueCTBEHHbIE, Tpadrueckue, SKCIIEPUMEHTAILHBIC 3aa4H.

B Hauvasie u3ydeHus Kypca HAeTCA ABA YPOKa, LEIbK) KOTOPBIX SIBISETCS
3HAKOMCTBO YYaIIUXCS ¢ TIOHITHEM «3a/1auay, UX Kiaccudukanueid 1 OCHOBHBIMH
cnocobamu pemieHusi. bonplnoe 3HaueHHWE JAaeTCs  ANrOPUTMY, KOTOPBIM
dbopMHUpYET MBICTUTEIBHBIE OTEpAIlMU: aHAJN3 YCIOBUS 33/1a4H, JOTaaKa, POEKT

peuiCcHusA, BEIABHMKCHNUC TT'HIIOTC3bI (pemeHI/Ie), BBIBO.

B 10 xnacce mnpu pemeHnn 3agad  oco0oe BHHUMaHUE yHeNsIeTcs

MOCJIETOBATEIILHOCTH JNEUCTBUM, AHAIN3Y (bu3nYecKoro SBJICHHS,



MIPOrOBapUBAHUIO BCIYX PEIICHMSI, aHAJM3Y MOJIYy4YEeHHOro orBeTa. Eciau B Havane
pasfena A WUIIOCTPAlMM UCIOJB3YIOTCS 3aa4d M3 MEXaHUKH, MOJIEKYJISIPHON
(U3HUKYU, 3MEKTPOJMHAMUKH, TO B JAJIbHEHUIIEM pEeIIaloTCA 3aJayd U3 Pa3fesioB

Kypca ¢pusuku 11 knacca.

[Ipu moBTOpeHUH 00O0OLIAIOTCSA, CUCTEMATHU3UPYIOTCA KaK TEOPETUYECKHI
Marepual, TaK W IMpPUEMbl PELIEHHs 3ajad, NMPUHUMAIOTCS BO BHUMAHHE ILIENIHU

IMMOBTOPCHUS IMPHU MMOATOTOBKEC K CIMHOMY I'OCYAAPCTBCHHOMY 3K3aMCHY.

[Ipu pemenun 3a7a4y MO  MEXaHMKE, MOJEKYISIpHOH  (U3HKe,
ANEKTPOAMHAMUKE TIJaBHOE BHHMMaHME oOpaimiaercs Ha (QOpMUpPOBAHUE yMEHUMN

peuiaThb 3aga4u, Ha HAKOIJICHUC OIIbITa PCIINCHHA 3a1a4 paBHH‘IHOﬁ TPYAHOCTH.

B konime wu3ydeHuss ocHOBHbIX TeM («KuHemaThka W JUHAMHKaY,
«MonekynsapHas puzukay, «INEKTPOAUHAMHUKAY) TTPOBOSITCS UTOTOBBIC 3aHSATHUS
B ¢dopMe MpOBEpOUYHBIX PAOOT, 3adaHUs KOTOPHIX COCTABJIEHBI HAa OCHOBE
oTKpbITEIX 0a3 EI'D no ¢usuke yactu «B» u gactu «C». PaboThl paccunuTansl Ha
1Ba 4aca, cogepkar ot 5 no 10 3amau, aBa BapuanTta. [locne nzydeHus: HeOOIbIITUX
TeM («3akoHbl coxpaHeHus. [uapocratuka», «OCHOBBI TEPMOJMHAMHKNY,
«BonHOBBIE W KBaHTOBBIE CBOWCTBA CBETa») MPOBOIATCA 3aHATUS B (dopme

TecTOBOK paboThl Ha 1 wac, comepxarieii 3amanus u3 EI'D (dacth «A» U 4acTh

«B»).
IpuHuUNbI 0TOOPA CONEPKAHUS M OPTraHU3ANUN Y4eOHOIr0 MaTepuajia

o COOTBETCTBHE COJACpPKAHUS 3a/7ad YpPOBHIO KJIACCHYECKOW (HU3UKH,
BBIJICPKABIINX IIPOBEPKY BPEMEHEM, a TAK)KE YPOBHIO Pa3BUTHS COBPEMEHHOM
(Gu3NKU, C BO3MOXKHOCTBIO TOCTPOCHHUS B TMPOIECCE PEHICHHUS (PU3HYECKUX U
MaTeMaTH4YeCKUX MOJieliel H3ydyaeMblX OOBEKTOB C Pa3IMYHON CTENEHbIO
JeTanu3al, pealn3yeMoil Ha OCHOBE TMPUMEHEHUS: KOHKPETHBIX 3aKOHOB
buznUecKux TEOpUH, byHIaMEHTaIbHBIX bu3nYecKuX 3aKOHOB,
METO0JIOTUYECKUX MPUHIUIIOB (DU3UKHU, a TAKXKE METOJIOB IKCIEPUMEHTATBHOM,

TEOPETUYECKON U BHIUYUCIUTEIbHON (PU3UKU;



o COOTBETCTBHE  cOAepkaHMs M (OpM  TIpeabABICHUS  3a7ad
TpeOOBAHUSIM I'OCYIaPCTBEHHBIX IPOrpamMM Mo (PU3HKE;

o BO3MOXXHOCTh OOYYEHUS aHaJIU3y VYCIOBUUA HKCIEPUMEHTATBHO
Ha0JI01aeMBbIX SIBJICHUH, pacCMAaTPUBAEMbIX B 33/1a4¢€;

o BO3MOXHOCTh (OPMHPOBAHUS TOCPEACTBOM COJAEpKaHUSA 3aJad U
METO/IOB HX PEIICHHs HayyHOTO MHPOBO33PEHUST M HAYYHOrO TOJXO0Ja K
U3YUYECHUIO SIBIICHUN MPUPObI, aJIEKBATHBIX CTHIIIO MBIIIUICHUS, B PAMKaX KOTOPOTO
MOJKET OBITH pelIeHa 3ajaya;

o KU3HEHHBIX CUTYallui U pa3BUTHS HAYYHOTO MUPOBO33PEHUS.

IIpennaraemslii KypC OpUEHTUPOBaH Ha KOMMYHUKATHUBHBIH
UCCJIEIOBATEIbCKUNA TMOAXO0A B OOy4YeHMHM, B KOTOPOM IPOCIEKHUBAIOTCS
CJIEIYIOIINE dTalbl CYObEKTHOM JEATEIBHOCTH yYAIIUXCS M YUUTENs: COBMECTHOE
TBOPUECTBO YYHUTENS W YYallMXCAd MO CO3JaHuI0 (U3UYECKON MpoOIeMHOM
CUTyallUl WJIU JEATEIbHOCTH MO MOA0O0pYy LUKJIA 3ajad IO HM3y4aeMoll Teme —
aHaJlu3 HaWJeHHOW MpoOJIeMHON cuTyanuu (3agadu) 4eTkoe (HOopMyIHpOBaHHUE
¢usnyeckoir yactu npoOiemsl (3a7auM) BBLIBMJKEHHE THUIIOTE3  pa3paboTKa
Mojene  (pu3nyeckux, MaTeMaTHUYECKHUX) MPOrHO3UPOBAHHE PE3YJbTAaTOB
pa3BUTHUS BO BPEMEHHM HKCIEPUMEHTAIbHO HAONIOaeMbIX SIBIICHUN IpOBEpKa U
KOPPEKTUPOBKA TUIIOTE3 — HAXOXKJCHHUE PELICHUI IpOBEpKa U aHAJIU3 PELICHUM
— TPEUIOKEHUS 110 UCIOIb30BAHUIO MOJYUYEHHBIX PE3YyJIbTaTOB Ul MOCTAHOBKU
U pelleHus Opyrux mnpobsieM (3ajgad) 1Mo u3ydaemou Teme, IO paHee U3YUEHHBIM
TemMaM Kypca (QU3MKM, a TaKke [0 TeMaM JApPYyrux  OpeaIMeTOB

CCTCCTBCHHOHAY4YHOI'O IMKJIa, OOCHKA 3HAYCHHA.

O01mme peKOMEeHAAUUH K NMPOBEACHUI0 3aHATHI
[Ipu wu3yueHnn Kypca MOTYT BO3HUKHYTh METOAMYECKHE CIIOXKHOCTH,
CBS3aHHBIC C TE€M, YTO 3HAHWA TO OONBIIMHCTBY pa3ielioB Kypca (HU3UKKA Ha
YPOBHE OCHOBHOM IIKOJIbI HEIOCTATOYHO [IJIi OCO3HAHHOTO BOCHPHATHS psija
paccMaTpUBaeMbIX BOMIPOCOB U 3a/ad.

bonpmias 4acth Marcpuaaa, COCTaBJIAOmIAd COACPIKAHUC IIPHUKIAJHOIO



Kypca, COOTBETCTBYET TOCYJapCTBEHHOMY O0pa30BaTe€IbHOMY CTaHIAPTY
duzndeckoro obOpazoBaHus Ha MPO(UIBHOM YpPOBHE, B CBSI3U, C UYE€M KypC HE
CTOJILKO PaCIIUpPSIET KPYT MPEIMETHBIX 3HAHUHM yYalTuXcsl, CKOJIBKO YTIIyOJIIeT X
32 CYET YCHUJICHHUS HEMPEAMETHBIX MHPOBO33PEHUECKOW M METOJI0JOTHICCKOM

KOMITIOHCHT COJCPKaHUA.

MeToabl ¥ OpraHu3anuoHHbIe GOpMBI 00yUeHUSA

Jis  peanm3anuu mened W 3a7ad  JAHHOTO —MPUKIATHOTO  Kypca
NPEIIOIaraeTCs WMCIOAb30BaTh Cleayomue (GOpMbI 3aHATHH: MPAKTHKYMBI IO
pEIICHHIO 3aja4, CaMOCTOsATEIbHAs padoTa ydaruxcs, KOHCYJbTaluu, 3a4eT. Ha
3aHATHSAX TPUMCHSIOTCS KOJJICKTMBHBIC W WHIWBUIyaJIbHBIC (OPMBI PabOTHI:
IIOCTAaHOBKA, PCIICHHUS W OOCYKICHHUS PCIICHUs 3a]ay, MOJATOTOBKA K CIUHOMY
HAIMOHAJILHOMY TECTUPOBAHUIO, MOJ0Op M COCTaBJICHHE 3aJa4y Ha TeMy U T..I.
[Ipenmnonaraercsa Takke BBIMOJHEHHE NOMAITHUX 3aJlaHUN IO PEUICHUIO0 3a/ad.
JlomuHaHTHOM ke (QopmMoil y4yeHHs JOJKHA CTaTh HCCJEN0BaTeIbCKas
JESTENbHOCTh YUEHHKA, KOTOpas MOXKET OBbITh peajn3oBaHa KaK Ha 3aHATHUAX B
KJIacce, TaK U B XOJI€ CAaMOCTOATEIbHON paboThl yuamuxcs. Bee 3aHsITHS JOMKHBI
HOCHUTB ITPOOJIEMHBIN XapaKTep W BKJIIOUYATh B CE0S1 CAMOCTOSTEIBLHYIO PadoTy.

Mertonbl 00y4eHusi, MpUMEHsSIEMbIe B paMKaxX MPUKIAAHOTO Kypca, MOTYT U
JOJDKHBI ~ OBITH ~ JIOCTAaTOYHO  pa3HooOpasHeiMH.  [Ipexiae  Bcero  3To
uccleoBaTeabCckass paboTra caMuX ydYalluxcs, COCTaBJICHHE 0000MIAOIIHNX
Ta0JINII, a TaKKe MOATOTOBKA U 3alUTa YYAIIUMUCS aJITOPUTMOB PEIICHUS 3a]1a4.
B 3aBucumMocTH OT WHIAWBUIYAIBHOTO IUIAHA YYWUTEIb JOJDKEH WIpeasiaraTh
yYaIyuMcs MOATOTOBJICHHBIA UM MTEPEYCHb 3a7]a4 PA3INIHOTO YPOBHSI CIIOKHOCTH.

[TomumoO wWcCCIEAOBATENBCKOTO METOAA IIeJIeCO00pPa3HO  HCIOTh30BaHUE
JaCTHYHO-TIONCKOBOTO, TPOOJIEMHOTO W3JI0KEHUSA, a B OTIACIBHBIX CIydasx
HH()OPMAITMOHHO-WILTIOCTpAaTUBHOTO. [locmenuuit MeTon TpPUMEHSETCS B TOM
cily4ae, KOrjJa y YdYaliuxcs OTCYTCTBYeT 0a3a, MO3BOJISIIONIAS MCIOJIB30BATh

MNPpOAYKTUBHBIC MCTO/BI.



CpexacrBa o0yueHust

OCHOBHBIMHU CpeJICTBAMU 00yUYEHHUS IPU U3YUCHUU MIPUKIAJHOTO Kypca

SIBIISTFOTCSL:
. duznyeckue NpudOpHIL.
. I'paduyeckue wutoCTpaIuu (CXeMbl, YePTEKHU, TPAPUKH).
. JIuiaKTHYECKUE MaTEPHAITBI.
. Y4eOHUKN (PU3HUKH 7S CTAPIINX KITACCOB CPETHEH IIKOJIBI.
. VYuebubie mocodus no Gpusrke, COOPHUKU 3a71a4.

Oprannzanms caMocTOATEJIbHOM padoThI

CamocrosiTenbHast paboTa TpENIoNiaraeT CoO3/JaHue  JUAAKTHYECKOTO
KOMILUIEKCA 3aJay, pELICHHBIX CaMOCTOSITEJIbHO Ha OCHOBE HCIOJb30BAHUS
KOHKPETHBIX 3aKOHOB (PU3MYECKUX TEOopuil, (PyHIaMEHTANBHBIX (HUZHUIECKUX
3aKOHOB, METOJOJOTUYECKUX MNPUHIUNOB (GU3UKK, a TakkKe METO/OB
AKCTICPUMEHTAIBLHON, TECOPETHUCCKON M BBHIYUCIUTEIHFHON (QU3UKA W3 Pa3THIHBIX

COOpHHMKOB 33J1a4 ¢ OpUEHTaIMel Ha MPOo(HIBHOE 00pa30BaHME yUalUXCH.

OkugaeMbIMHU pe3yJibTATAMHU 3aHATUH SABJISOTCH:

. pacirpeHre 3HaHU 00 OCHOBHBIX allTOPUTMAX peIIeHus 3aad,
Pa3IMYHBIX METOAAX IPUEMAX PELICHUS 3a/1a4;

. pPa3BUTHE MTO3HABATENBHBIX HHTEPECOB, NHTEUIEKTYaJIbHBIX U
TBOPUYECKHX CITOCOOHOCTEH Ha OCHOBE OTBITA CAMOCTOSTEIILHOTO TPHUOOPETCHUS
HOBBIX 3HAHWM, aHAIIN3a U OIIEHKA HOBOM MH(OpMAIIHH;

. CO3HATEJIPHOE CaMOOTIpe/IeIICHIE YICHUKAa OTHOCUTEIHLHO TPOQUIs
JanbHEHUIIero 00y4eHus Wi mpodhecCuOHATBHON NeATeIbHOCTH,

. MOJIyYEHUE MPEJCTABICHUIN O POk PU3UKU B TO3HAHUU MUDPA,

(1)I/I3I/I‘-IGCKI/IX H MaTCMAaTH4YCCKHUX MCTOAAX UCCIICAOBaHMA.



TpeOoBaHusi K yPOBHIO OCBOCHUSI COAEPKAHMUA Kypca:

VYyamuecs J0IKHb YMETh!

- aHaJIM3UpPOBATh (PU3NUYECKOE SBIICHUE;

- IIPOrOBApHUBATh BCIYX PELICHUE;

- aHAJIU3UPOBATH MOJYUYECHHBIN OTBET;

- KJIaccu(UUIMPOBATH MPENTIOKEHHYIO 3a/1a4y;

- COCTaBJIATh NPOCTEUIINX 3a/1a4H;

- TOCJENOBATEIBHO BBINOJIHATH U IPOrOBApUBATh ATAIlbl PELICHUS 33/1a4n
CpeaHEeN TPYAHOCTH;

- BbIOMpaTh palMOHANIbHBIN CIOCO0 pelIeHus 3a/1a4u;

- pemiatb KOMOMHUPOBAHHBIC 33/1a4H;

- BJIaJIETh PA3IMYHBIMM METOJIAMH PEIICHUS 3a/1a4: AHATUTUYECKUM,
rpaduueckum, SKCIEPUMEHTAIBHBIM U T.JI.;

BJIaACTh MCTOAAMHU CAMOKOHTPOJIA U CaMOOICHKHA



3. Coaepxanue Kypca

10 -11 xmaccel

duznueckasn 3agaua. Knaccnpuxkanus 3agau (4 4)

Uto Takoe ¢Qusnueckas 3amada. CoctaB ¢uzmdeckor 3amaun. Duzmdeckas
TEOpHUsI U PEIICHHE 3a/1ad. 3HAaUCHHUE 3a/1a4 B 00yUYECHHUH U JKU3HHU.

Knaccudukanus ¢puzndeckux 3anay no TpeOOBaHUIO, COACPKAHUIO, CIIOCOOY
3agaHus U pemenus. [IpuMepsl 3a1a4 BceX BUIOB.

CocraBnenue ¢uznueckux 3agad. OCHOBHbIE TPEOOBAHMS K COCTaBICHUIO

3aaa4d. Crioco0ObI ¥ TEXHHUKA COCTaBJICHUS 3aaa4d. HpI/IMepBI 3aa4 BCCX BUIAOB.

IIpaBuia u npuemsbl pemienns ¢pusndeckux 3agad (6 1)

OO6mue TpeOGoBaHUS TPU pEHICHUH (PU3MYECKUX 3ajad. DTambl pelieHUs
dbuzmueckoi 3amaun. PaGorta ¢ TekcroM 3amgaun. AHaIU3 (PU3UYECKOTO SBICHUS;
dbopmynupoBKa uaeu * pemieHus (IJIaH pelieHus). BelmoaHeHne miaHa penieHus
3agaun. YucnoBoi pacuer. lcCronab30BaHUE BBIYUCIUTEILHOW TEXHUKHU IS
pacueToB. AHaIu3 pelieHus U ero 3HadeHue. OdopmiieHrue penieHus.

TunuyHble HEAOCTATKU MPHU PEIICHUU U 0QOPMIICHUHN PEIICHUS (HU3NIECKOM
3aaun. M3yueHue mpuMepoB peIlIeHHs 3ajad. PazmuyHbie NMpUEeMBl U CIIOCOOBI
pElLlICHUs:  aJITOPUTMbI,  aHAJIOTUM, TEOMETpUUYECKHEe  mpueMbl. MeTon

pa3MepHOCTe|, rpadudecKkue perieHus 1 T. 1.

JIunamuka u cratuka (8 4)

KoopauHnaTtHelli mMeTton pemieHus 3ajad no MexaHuke. Pemienue 3agay Ha
OCHOBHBIE 3aKOHBI TUHAMUKHU: HbIOTOHA, 3aKOHBI UIs1 CWJI TSTOTEHUS, YIIPYTOCTH,
TPEHUs, CONPOTHUBICHUA. PelmeHne 3amad Ha ABHKCHUE MaTEpUAIbHONW TOYKH,
CHUCTEMBI TOYEK, TBEPJIOTO TeJIa MO JCHUCTBUEM HECKOJIBKHUX CHUJI.

3agauyu Ha OMNpEICNICHUE XapaKTEePUCTHUK PaBHOBECHUS (DU3UUECKUX CUCTEM.

3aja4d HA MPUHIHUN OTHOCUTEIBLHOCTH: KHUHEMATHYECKWE U JUHAMHYECKHE

XApaKTCPUCTHUKH ABMKCHHA TCJIA B Pa3HbIX HHCPIHUAJIIBHBIX CUCTEMAX OTCUCTA.



[lonOop, cocraBiieHHE M PEIIEHHE MO HHTEpPEcaM pazIUYHBIX CHOKETHBIX
3a]a4: 3aHUMATEIbHBIX, JKCIEPUMEHTAIBHBIX C OBITOBBIM COJIEpPIKAaHUEM, C
TEXHHUYECKUM M KPaeBEAUECKUM  COJEp)KaHUEM,  BOCHHO-TEXHHUYECKUM
COJEPIKAHUEM.

9KCKprI/II/I C LCJIBIO 0T60pa JaHHBIX OJII COCTABJICHHUA 3a1a4.

3akoHbI coxpaHeHus (8 4)

Knaccudukanuss 3amay 1no MexaHMKe: pelieHue 3a7ad  CpeACcTBaMu
KMHEMATUKH, JUHAMUKH, C TTOMOIIBIO 3aKOHOB, COXPAHEHUS.

3ajaun Ha 3aKOH COXPAHEHUS MMITYJIbCAa U PEaKTUBHOE JIBHKEHUE. 3aauu Ha
orpejiesieHre padoThl U MOIIHOCTU. 3aJauM Ha 3aKOH COXPAHEHUS U MPEBpaIlCHHUS
MEXaHUYECKOU YHEPTUH.

Pemenue 3amay Heckonbkumu crocobamu. CocTtaBieHue 3a7a4 Ha 3a/1aHHbIC
OoOBEKThl WM sIBICHHS. B3auMompoBepka pemaembix 3anad. 3HAKOMCTBO C
npUMepaMU PEILIeHUs 3a]a4 M0 MEXaHUKe PECIyOJIMKAaHCKUX U MEXTYHAPOIHBIX
OJIMMITHAJI.

KoncTpykTOpckue 3amaum M 3aja4v Ha IPOEKTHI: MOJEIb aKCEJIEPOMETPA,
Mozenb  MasTHUKA @Dyko, MOJelb KpPOHINTEMHA, MOJAENb IIyIIKHM C
IIPOTUBOOTKATHBIM YCTPOMCTBOM, MPOEKTHl CAMOJBHKYILIUXCS TEJICKEK, ITPOCKTHI

YCTPOUCTB I HAOJIFOACHUSI HEBECOMOCTH, MOJIENIb aBTOKOJIeOATEIbHONW CHUCTEMBI.

CTtpoeHue U CBOMCTBA ra3oB, ;KUAKOCTeH U TBEPABIX TeJa (6 4)

KauecTBeHHbIE 3a7]auM HAa OCHOBHBIE IOJOKEHUS U OCHOBHOE YpaBHEHHE
MonekyisipHo-KuHeTnueckoi teopun (MKT). 3agaun Ha omnucaHue MOBEICHUS
UJICAIBHOTO Ta3a: ocHOBHOe ypaBHeHMe MKT, onpeneneHne CKOpOCTH MOJIEKY,
XapaKTEPUCTUKHU COCTOSIHUS ra3a B U30IMPOLECCaX.

3ajmaud Ha CBOMCTBAa MApoOB: HMCIOJIb30BaHUE ypaBHEHUS MeHpeneeBa —
Knaneiipona, xapakTepucThKa KPUTHYECKOTO COCTOSIHMS. 3aJayd Ha ONMUCAHHE
SBJICHUN TMOBEPXHOCTHOIO CJOsi; paboTa CUJ MOBEPXHOCTHOIO HATSXKEHMUS,
KalWUISPHbIE SIBICHUSI, N30BITOYHOE JABJICHHE B MBUIbHBIX MY3bIpSIX. 3a/1aud Ha

OIIPCACICHUC XaPAKTCPUCTUK BJIAKHOCTH BO34yXaA.



3ajaun Ha ONpeEACICHHE XapaKTEPUCTHK TBEPAOTO Teja: a0COJIITHOE U
OTHOCHUTEIILHOE Y/UIMHEHHE, TEIJIOBOe pPAaCIIUpEHUe, 3amac MPOYHOCTH, CHIIA
YIIPYTOCTH.

KauecTBeHHBIC W KOJIMUYECTBEHHBIC 3aJaYd. YCTHBIM JHAJIOr NPH PEIICHUH
Ka4eCTBEHHBIX 3aaa4. [paduyeckue W OSKCIEPUMEHTAIbHBIC 3a]aud, 3aJa4u

OBITOBOTO COJIEPKAHUS.

OcHoBBbI TEpMOAUHAMUKH (6 1)

:KOM6HHHpOBaHHBK333ﬂaQH Ha HepBB@iSaKOHﬁTGpMOHHHaMHKH.3aﬂaqH Ha
TCIIJIOBBIC ABUTI'aTCIIN.

9KCKprI/IH C OCJIBIO c60pa JaHHBIX OJIA COCTAaBJICHUA 3aJa4.

I(OHCTpYKTOpCKHe 3ala4y1 MW 34aJla4d Ha MOPOCKThI: MOJACJIbL TIa30BOI'0
TSpMOMCETPA, MOICIIb IPCAOXPAHUTCIIBHOI'O KJIdallaHa Ha OIPCACIICHHOC JaBJICHUC,
IMPOCKTHI HCIIOJb30BAHUA TI'da30BbIX IIPOOCCCOB JIA IMOAA4YM CHI'HAJIOB, MOJCIIb
TEIIOBOM MAallluHbI; IIPOCKTHI IMPAKTUYCCKOI'O OIIPCACIICHHUA paanyCa TOHKHX

KaIllUJJISApPOB.

JJleKTPpUYeCKOoe 1 MATHUTHOE 1moJis (5 4)

XapakTepuCcTHUKa PEIICHHUS 3a7ad pasfesa: oOInee W pa3Hoe, MPUMEPHl H
MIPUEMBbI PEILICHUS.

3agaun pa3HBIX BHUJOB Ha OIKUCAHUE DJICKTPUUYECKOTO TMOJs pPa3IUuYHbIMHU
CpElICTBAMHU: 3aKOHAMHM COXpAHEHHsS 3apsiia M 3aKoHOM KyroHa, CHIIOBBIMHU
JIMHUAMU, HAMPSIKEHHOCTHIO, PA3HOCTHIO MMOTEHIMAIOB, SHEpruei. Pemenue 3anaq
Ha OMMCAHUE CUCTEM KOHJICHCATOPOB.

3agauyu pa3HbIX BUJIOB HA ONMMCAHWE MAarHUTHOTO TOJIS TOKA U €ro JICHCTBUS:
MarHuTHas MHIYKIHS U MAarHUTHBIA OTOK, cujla AMrnepa u cuia JIopeHna.

Pemenne kadeCTBEHHBIX HKCIEPUMEHTAIBHBIX 3a/1a4 C MCIOJb30BAHUEM

AIEKTPOMETPA, MATHUTHOTO 30H]1a U IPYTroro 000pyA0BaHUS.



IocTOSIHHBIH IEKTPUYECKUI TOK B Pa3JIHYHBIX cpeaax (9 4)

3ajayn  Ha pa3aUYHblE NPHUEMbl pacyeTa COMPOTHBJICHHUS CIIOXHBIX
ANEKTPUUECKUX LieTel. 3ajaul pa3HbIX BUJOB «a ONMHMCAHHUE AJIEKTPUUYECKHUX LIeTeH
IIOCTOSTHHOT'O 3JIEKTPUUYECKOTO TOKa € MOMOUIbI 3akoHa OMma Il 3aMKHYTOM
uenu, 3akoHa Jxoyns — JleHna, 3aKOHOB 1OCIIE0BATEIBHOTO U NMAPAJIIEIBHOTO
coenuHeHuid. O3HakomiieHWe ¢ mpaBuiamMu Kupxroda npu pemieHun 3amad.
[loctanoBKka © pemnieHHe (PPOHTANBHBIX OSKCHEPUMEHTAIBHBIX 3aJad Ha
OTpeJieNieHre TMOKa3aHUil MpUOOpPOB MPU H3MEHEHUH CONPOTUBIEHUS TEX WIH
UHBIX YYaCTKOB MM, Ha OINpEJEICHHE CONPOTUBICHUM YYaCTKOB LENMU U T. 1.
Pemenue 3aa4 Ha pacueT y4yactka uemnu, umeromen J/1C.

3ajaud Ha ONMUCAHME MOCTOSIHHOTO JIEKTPUYECKOTO TOKAa B DJIEKTPOJIUTAX,
BaKyyMe, rasax, MoJIylipOBOJHUKAX: XapaKTepUCTUKA HOCUTENIEH, XapaKTepUCTHKA
KOHKPETHBIX sIBJICHUN U Jp. KauecTBeHHBIE, SKCTIEPUMEHTAIbHBIE, 3aHUMAaTEIbHbIE
3a]1a4M, 33J1a4M ¢ TEXHUUECKUM COZEepKaHHUEM, KOMOMHUPOBaHHbBIE 3aJauH.

KoHcTpykTOpckHe 3ajauM Ha MPOEKThl: YCTaHOBKA JUIsl HarpeBaHus
KUJIKOCTH Ha 3aJaHHYIO TEMIIEpaTypy, MOJIEJIb aBTOMAaTHYECKOI'O YCTpOICTBa C
AJIEKTPOMATrHUTHBIM pEJIe, TMPOEKThl U MOJENIHU OCBELIEHUS, BBIIPSIMUTENb HU
YCUJIUTENb Ha TOJIYNPOBOAHHUKAX, MOJEIM H3MEPUTEIbHBIX MPUOOPOB, MOAEIU

«UCPHOI'O ALIUKA».

DJIeKTPOMATHUTHBIE KoJle0aHusi U BOJHBI (14 1)

3amaun pa3HbIX BUJOB HA OMUCAHUE SBJICHUS AJIEKTPOMArHUTHON UHAYKIWHU:
3aKOH AJIEKTPOMArHuTHON MHIYKIHH, paBuiIo JIeH1a, HHIyKTUBHOCTb.

3amaun Ha MEPEMEHHBIN IEKTPUUECKUM TOK: XapaKTEPUCTUKU MEPEMEHHOTO
ANEKTPUUYECKOTO TOKA, JIEKTPUUECKHE MAIIUHBI, TpaHCHOPMATOP.

3amaun HaA ONUCAaHHME PA3JIUYHBIX CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH:
CKOPOCTb, OTpaKEHHUE, MpejoMiieHne, nHTepdepeHtns, Tudpakiius, moaIpu3aIusl.
3amaun MO TEOMETPUYECKON ONTHKE: 3epKayia, ontuyeckue cxembl. Kiaccu-

¢dukanus 3aga4 no CTO u nmpuMepsl UX PELICHUS.



3amayn Ha OIpEAENICHUE ONTUYECKOM CXEMBI, COAEpIKaIIeCs B «UYEPHOM
AIMKE»: KOHCTPYMPOBAaHHWE, MPUEMbl M MpPUMEPHI pelieHus. ['pynmnoBoe u
KOJUIEKTUBHOE  pELIEHUWE HKCIEPUMEHTAJIbHBIX 3aJad C  HMCIOJb30BAHHEM
ocumiorpaga, 3ByKOBOro reHepaTopa, TpaHc(hopMaTopa, KOMIUIEKTa IpUOOPOB
JUISL W3YYEHHUs] CBOWCTB AJIEKTPOMArHUTHBIX BOJIH, 3JEKTPOU3IMEPUTEIbHBIX
npuOOpOB.

DKCKypcusl € LIEeIbIo cOOpa JaHHBIX JUUIsl COCTaBIECHUS 3a/1a4.

KoHcTpykTOpckue 3amauum M 3aJaud Ha MPOEKTHI: IJIOCKUNA KOHAEHCATOp
3aJlaHHOM €MKOCTH, T€HepaTopbl pa3IMYHBIX KOJeOaHUM, mpubop I U3MEepeHus

OCBCHICHHOCTHU, MOACJIb TICPCaAAYN IJICKTPOIHCPIrUn U IP.

O6o0maromee 3aHATHE 0 METOAAM U MPUEMaM pellieHUs (PU3NIECKUX 32124



5. KajsenpapHo — TemaTn4yeckoe NJIaHMPOBAHUE

10 xaacc
Ne Tema 3aHaATHA Koua-Bo | JlaTa
n/n 4acoB
BBenenue (1 yac)
1 duznyeckas 3a7ay4a. 1
Krnaccudukanus 3anad. [IpaBwia u npueMsl penieHns GU3NYecKux 3a1ad.
KuHematuka (4 yaca)
2 | OCHOBHEIE 3aKOHBI U ITOHITUS KHHEMATUKU. 1
3 | Pemenue pacueTHbIX U rpaduuecKux 3a/1a4 Ha paBHOMEPHOE JIBUKECHHE. 1
4 | Pemenue 3aja4 Ha paBHOYCKOPEHHOE JBHKEHUE. 1
5 | /IBmwxeHue 1o okpykHOCTH. Pemenne 3agau. 1
JInnamuka u cratuka (6 yacoB)
KoopnuHaTHbIi MeTO pelieHus 3a1a4 1o Mexanuke. Pemenue 3agad Ha
6 | OCHOBHBIC 3aKOHBI TUHAMHKH: HbI0TOHA, 3aKOHBI JIJIs1 CHIT TATOTSHHS, 1
YOPYTOCTH, TPEHUS, COTPOTUBIICHUSI.
7 Pemenne 3amau Ha JBWKEHHE MaTePUATbHOM TOYKH, CHCTEMBI TOYEK, 1
TBEPJIOTO TeJa MOJ| IeWCTBUEM HECKOIBKHUX CHII.
5 3ajaun Ha ONpeJIeNIeHHe XapaKTePUCTHK PaBHOBECHS] (PU3NYECKHX 1
CHCTEM.
3agaud  HAa TPUHIMUI OTHOCHUTEJIBHOCTH: KHUHEMAaTHYECKHE U
9 | AMHAMHMYECKHE  XapaKTepUCTHKUA  JBMXKEHUS  Tela B Pa3HbIX 1
WHEPIMATbHBIX CUCTEMAaX OTCYETA.
10 [Tox0op, cocTaBieHNe U peleHue 3a/1a4 10 HHTepecaMm. 1
11 dusnueckas oTUMITHAAA. 1
3akoHbI coxpaHeHus (7 4acoB)
12 Knaccudukanus 3aiady mo MexaHuKe: PEIICHHE 3a1ad CPEICTBAMH 1
KUHEMAaTUKH, TMHAMUKH, C TOMONIHIO 3aKOHOB COXPAHEHMUSI.
13 | 3agauym HA 3aKOH COXpAHEHUSI UMITYJIbCA U PEAKTUBHOE JIBUOKEHUE. 1
14 | 3amaym Ha ompeseneHne paboThl U MOITHOCTH. 1
15 3ajgaun Ha 3aKOH COXPAHEHUS U MPEBPAILCHUS MEXaHUUYECKOW SHEPTHH. 1
Pemenne 3a1a4 HECKOJIBKHUMH CTIIOCOOAMMU.
16 CocraBiieHHe 3a7ad Ha  3aJaHHbIE  OOBCKTHI  WJIM  SIBJICHHS. 1
B3aumonpoBepka pelraembix 3aaad.
17 3HAaKOMCTBO €  IpUMepaMHM  pEIIeHHs  3aJad 10  MEXaHHKe 1
pecnyOIMKaHCKUX U MEXJTYHAPOIHBIX OJIUMITHA].
18 dusnyeckas oJIMMIIMAIA. 1
CTpoeHue U CBOICTBA ra3oB, JKHAKOCTEH ¥ TBEPABIX TeJ (5 4acoB)
19 KauecTBeHHbI€e 3a1au Ha OCHOBHBIE MOJIOKEHHSI 1 OCHOBHOE YPaBHEHHE 1
MOJIeKYIsipHO-KuHeTn4eckoi Teopuu (MKT).
3ajauu Ha ONMMCAHUE MOBEJICHUS UJICATBHOTO Tr'a3a: OCHOBHOE ypaBHEHHUE
20 | MKT, onpenenenne CKOPOCTA MOJIEKYI, XapaKTEPUCTUKU COCTOSIHUS raza 1
B M30MPOIECCaX.
21 3ajauu Ha CBOMCTBa MapoB: UCIOJIb30BaHUE ypaBHEHUs MeHjerneeBa— 1
Kianeiipona, xapakTepucTuka KpUTHYECKOTO COCTOSIHUS.
3ajauyn  Ha  ONpEAENICHWE XapaKTEPUCTHUK TBEPJAOTO  Teja:
22 | aOCOMOTHOE U OTHOCUTENBHOE YIUTHHEHHE, TEIJIOBOE pACIIUPEHHE, 3amac 1

IIPOYHOCTH, CUJIA YIIPYT'OCTH.




KadyecTBeHHbIE © KOJWYECTBEHHBbIE 3anaud. [padudeckue wu

23 SKCIEPUMEHTAJIbHBIE 33J1a4H, 33Ja4l ObITOBOTO COAEPIKAHMSL. !
OcHoBBbI TEpMOAUHAMUKH (4 yaca)

24 KomOuHupoBaHHbIE 3a/1a41 Ha NIEPBBIN 3aKOH TEPMOIMHAMUKH. 1

25 3aayy Ha TEIJIOBbIE IBUTATEIH. 1

26 KoHcTpykTopckue 3a1aun U 3a/1a4u Ha IPOEKTHI: 1

27 Pusnyeckas OJUMIIHAIA. 1

duekTpuyeckoe moJie (4 yaca)

28 XapakTepucTUKa peIlleHus 3ajad pasjena: oluiee U pasHoe, 1

IIPUMEPHI U TPUEMBI PELLICHHUSL.
3ajauu  pa3HbBIX BUJOB HA ONMCAHUE DJIEKTPUYECKOTO IMOJIs

29 | pa3nTUYHBIMU CpEJICTBAMU: 3aKOHAMM COXpPAHEHHUsS 3apsiia U 3aKOHOM 1
KynoHa, cijioBBIMH JTUHUSIMH, HAIPSDKEHHOCTHIO.

30 3ajaun  pa3HBIX BHUJOB Ha OINMCAHUE OMEKTPUECKOTO MO 1
pa3IMYHBIMU CPEACTBAMU: PA3HOCTHIO NOTEHIIMAJIOB, SHEPTUEH.

31 Pemenue 3aga4 Ha onvcaHWe CUCTEM KOHJIEHCATOPOB. 1

IlocTosiHHBIN 3J1eKTPUYECKHUI TOK B pa3JIH4HbIX cpeaax (4 yaca)

30 3anaun Ha pasIiHbIE MPUEMbl PACUETA CONPOTHBICHUS CIIOKHBIX 1

AIIEKTPUYECKHX Ieneil.
Pemrenne 3amau Ha pacuer ywactka nenu, umeromen OJIC.

33 | IlocraHoBKa U pelieHHEe (QPOHTAIBHBIX IKCIEPUMEHTANbHBIX 3a/ad Ha 1
onpejiesieHue NoKa3aH!i MpruoopoB.

34 3ajay Ha OINHCAaHUE TIOCTOSTHHOTO JJIEKTPUYECKOrO0 TOKa B 1
IEKTPOJINTAX, BAKYYME, ra3ax, MOJIYyIPOBOJHUKAX.

35 Hrorosoe 3aHsTHe. 1




KaJIeH)IapHO — TEMATUYECCKOC IIJIAHUPOBAHUE

11 kaace
Ne Tema 3aHaATUA Koua-Bo | /laTta
n/n 4acoB
MaruauTtHoe noJie (2 yaca)
3ajaun pa3HbIX BUJIAOB HA OMHUCAHME MAarHUTHOTO TOJISI TOKA U €ro
1 | melicTBuA HA NPOBOJAHUK C TOKOM: MArHUTHAs MHIYKUHMS M MarHUTHBII 1
MOTOK, CHJIa AMIiepa.
2 3ajaun pa3HbIX BHJIOB HA OMMCAHWE MArHUTHOTO TOJISI TOKA U €ro 1
JEMCTBUA Ha ABWKYIIMICS 3apsa: cuia JlopeHna.
DJIEKTPOMArHUTHBIE KoJeOaHusi M BOJIHbI (14 yacoB)
3ajaun pa3HBIX BUJOB Ha OINHCAHHWE SIBIICHUS DJIEKTPOMArHUTHOMN
3 | MHAYKUIMU: 3aKOH OJJIGKTPOMarHUTHOM MHAyKUMM, mpaBwio JleHna, 1
WHTYKTUBHOCTb.
4 3ajaun Ha TNEPEMEHHBIM DJIEKTPUYECKHM TOK: XapaKTEPUCTUKH 1
MIEPEMEHHOTO AJIEKTPUIECKOTO TOKA.
5 3agaun Ha TIEPEMEHHBIM DJIEKTPUYECKHM TOK: DSJIEKTPUUYECKHE 1
MaIllUHbI, TpaHchopmaTop.
3amaun Ha OMHCAHUE PA3IUYHBIX CBOWMCTB JJIEKTPOMATrHUTHBIX BOJIH:
6, 7 | cCKOpOCTb, OTpakKeHHE, MpeJoMIIeHUEe, UHTeppepeHuus, IUpaKius, 2
MOJISIPU3ALHUSL.
8,9, | 3amaun Mo reoOMETPUIECKOM ONTUKE: 3€pKaja, ONTHYECKUE CXEMBI. 3
10
11, Knaccudukanus 3agad no CTO u npuMepsl UX pelIeHus. 5
12
13 3anauu Ha OIpEAESIEHUE ONTUYECKOM CXEMBbl, COACPHKAIICICI B «UEPHOM 1
SIIIMKEY: KOHCTPYUPOBAHUE, IPUEMbI U IPUMEPHI PELLICHHUS.
14 DKCKYpCHS C IeJIbI0 cOOpa TaHHBIX JJI COCTABIICHHUS 3a/1ad. 1
15 ['pynnoBoe u KOJIJIEKTUBHOE PEHIEHUE IKCIIEPUMEHTAIbHBIX 3a4a4 C 1
HCI0JIb30BAHUEM TPUOOPOB.
16 dusnueckas oTUMITHAAA. 1
Mexanuka (7 yacoB)
17 | OGmue MeToIbl pelieHus 3a/1a4 10 KHHEMaTHKe. 1
18 | 3amaum Ha OCHOBHBIE 3aKOHBI JUHAMHUKH. 1
19 | 3amaun HAa OPUHIMI OTHOCUTEIBHOCTH. 1
20 | 3agauum Ha 3aKOH COXPaHEHUS MMITYJIbCA. 1
21 | 3ajaum Ha 3aKOH COXPAaHEHMs SHEPTUU. 1
29 3amaun  Ha OMNpeAeNieHHe XapaKTepUCTUK paBHOBECUS (DU3MUECKUX 1
CUCTEM.
23 | MexaHuKa KUJIKOCTEN. 1
MouJiexyasipaas ¢pusuka. Tepmoannamuka. (6 4acos)
24 | 3ajauu Ha onMcaHUE NOBEACHHS UACATBHOTO rasa. 1
25 | 3agauu Ha CBOMCTBA NApOB. 1
26 | 3agauu Ha OIpe/IeNIeHHE XapaKTEPUCTUK BJIAXKHOCTH BO3JyXa. 1
27 | 3agauu Ha NepBbI 3aKOH TEPMOIUHAMUKU. 1
28 | 3ajauym Ha TENJIOBBIE JBUTATEIH. 1
29 | 3agauum Ha ypaBHEHHE TEIJIOBOTO OalaHca.




JIeKTPUYECTBO. (5 4acoB)

30

33,[[3“11/1 Pa3HbBIX BHAOB HAa OIMMCAHUC JJICKTPUYCCKOI'0O IOJIA pa3jIMdHbIMU
CpEJICTBaMH.

31

OO0mas xapakKTepHCTHKA PELICHUS 3a/1ay 110 IEKTPOCTATHKE.

32

3azaun Ha NpUEMBI pacuéTa CONPOTHUBIICHUS CIIOXKHBIX IEKTPUUYECKUX
LEeIen.

33

3amaun Ha pacu€rt ydactka nenu, umeroment J1C.

34

3aI[a‘-II/I Ha OIMMCAHUC MTOCTOSIHHOI'O TOKA B PA3JIMYHBIX CPpCaax.

35

N e

O0o0HIaronee 3aHgATHE.
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