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PABOYAS TIPOTPAMMA

3JIEKTHBHOr0 Kypca no ¢pusuke «MeToasl pemieHus 3aaa4 no dbuzuke»

s obyuaronmxcst 10 — 11 kimaccos

c.KpanusHa 2023



IosicHuTeIbHAA 3aMIMCKA
IIpeamert: pusuka
Kaace: 10 - 11
Bcero yacos Ha usyyenue
nporpammel: 68 KoiudyecTBo 4yacoB B
Hexesaro: 1
Pabouast mporpamma 3JIeKTUBHOTO Kypca 1o ¢pusznke «MeToibl perieHus

busnueckux 3amaau» Ha 2022- 2023 y4eOHbIN TOJ] COCTaBICHA Ha OCHOBE:

* «IIporpammsl 351eKTUBHBIX KypcoB. dusuka. 9-11 knaccel. [IpodunbHoe
oOyudenue», cocraButelnb: B.A. KopoBus, - «/Ipoda», 2007 r.

* aBTOPCKOM mporpammel «MeTobl pemieHus puzndeckux 3agau»: B.A.
Opios, FO.A. Caypos, - M.: Jlpoda, 2005 r.

Kypc paccuutan Ha 2 roja oOydeHus

Hean 2JeKTUBHOTO Kypca:

1. pa3BuTME TO3HABaTENbHBIX HMHTEPECOB, HUHTEIUIEKTYaJlbHBIX U
TBOPYECKUX CHOCOOHOCTEN B Mpolecce peuieHus: PU3nyeckux 3aaad U
CaMOCTOATELHOTO IPUOOPETEHUSI HOBBIX 3HAHUM;

2. COBEpIIECHCTBOBaHHE TOJYyYEHHBIX B OCHOBHOM Kypce 3HAaHUU W
YMEHHI;

3. (opMupoBaHHME TMpEACTABUTENIE O TOCTAHOBKE, KiacCU(pUKAIUMI,
npueMax U MeToax pelieHus PU3nyecKux 3ajay;

4. TpUMEHATh 3HAHUS MO (U3UKE O OOBSICHEHUS SBJICHUW MPUPOJIBI,
CBOMCTB BEIIECTBAa, PEIICHHUsS (PU3UUECKUX 3a/1ay, CaMOCTOSITEIBHOIO
NpUOOpEeTeHUs] U OLIGHKM HOBOM  HMHpOpMaIuu  (PU3NYECKOro

COJICPIKAHUSI.

3amaum Kypca:

1. yrmyOneHue u cucTeMaTu3aiys 3SHAaHUHM y4aluxcs;


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

2. yCBOEHHE y4alllUMHUCS OOLINX alrOpUTMOB PEIICHUS 3a/1a4;

3. OBJIAACHUC OCHOBHBIMU MCTO/JaMHU PCHICHHA 3a/1a4.

2. O0masi xapakTepucTHKA Kypca

[Iponecc pemieHus 3aa4 CIyKUT OJHUM W3 CPEACTB OBJIAJACHUS CHCTEMOMU
HAy4YHBIX 3HAHUH 10 TOMY WJIK HHOMY yueOHOMY mnpenmMery. OcOOEeHHO BEJIMKa €ro
poisib npu 00y4yeHUU (u3MKe, T7ie 337a4d BBICTYNAIOT JEWCTBEHHBIM CPEACTBOM
dbopMHpoBaHKs OCHOBOIONAralImuX GU3NUECKUX 3HAHUM U ymMeHui. B nponecce
pemieHuss oOydaroluecsl OBJAJAEBAlOT METOJAAMU HCCIEJOBAHUS Pa3IMYHBIX
ABJICHUN TIPUPOJBI, 3HAKOMSITCS C HOBBIMM TPOTPECCUBHBIMU HUIEAMH H
B3IJSIJaMH, C OTKPBITUAMHM OTEYECTBEHHBIX YYEHBIX, C JOCTHIKCHUSAIMU
OTE€YECTBEHHON HAYKU U TEXHUKHU, C HOBBIMH NMPO(PECCUIMHU.

[IporpamMma 53JIEKTUBHOIO Kypca OPHEHTHUPYET YUYUTEJNsl Ha JalibHelee
COBEpIICHCTBOBAHUE YK€ YCBOCHHBIX OOy4YalOIIMMUCS 3HAHUN U yMmMeHuH. Jlis
3TOrO BCS MPOTrpaMMa AEJIUTCS Ha HECKOJBKO pa3ziesioB. B mporpaMMe BBIIEIIECHBI
OCHOBHBIE pa3/elbl IIKOJIBLHOTO Kypca (M3MKH, B Hadaje M3y4yeHUs KOTOPBIX C
yUYalIMMHCS OBTOPSIOTCS OCHOBHBIE 3aKOHBI U (hOpMyJIbI TaHHOTO pasnena. [Ipu
nox0ope 3a4ay Mo KaxJIOMy pas3iely MOKHO MCIIOJIb30BAaTh BBIYHUCIUTEIbHBIC,
KayeCTBEHHbIE, TpapuuecKue, IKCIEPUMEHTAIbHbIC 33/1a4H.

B nHauvane m3yuyeHus Kypca Jaercs Ba ypoKa, LENbK KOTOPBIX SIBIISETCA
3HaKOMCTBO yUYalIUXCs C MOHITHEM «3aJayay, UX Kiaccuukanuei 1 OCHOBHBIMU
cocobamMu pemieHus. bonbplioe 3HaYeHWE MaeTCs  aNrOpUTMY, KOTOPBIN
dbopMUpyeT MBICIUTEIbHBIC ONEpAIMK: aHAIU3 YCJIOBUS 33[a4H, J0TrajiKa, IPOEKT
pELIeHMs], BBIIBUKEHNE TUIIOTE3bI (PELLICHUE), BBIBOI.

B 10 xnacce mnpu pemieHud 3agady  0co0O€ BHHUMAaHUE YJIENAETCS
[I0CJIEI0OBATEIILHOCTH JENCTBUM, aHaJIN3y buznyeckoro SIBJICHUS,
IIPOTOBAPUBAHUIO BCIYX PELICHUS, aHAJIU3Y IIOJYYEHHOro orBera. Ecin B Havaie
paszena Uil WIIIOCTPALMKM UCTIOIB3YIOTCSA 3a1a4X U3 MEXAHWMKH, MOJIEKYJSIPHOU
bu3MKY, >IEKTPOJUHAMHUKH, TO B JaJbHEHIIEM pEIIaloTCs 3aJayd U3 Pa3lesioB

Kypca ¢pusuku 11 kiacca.



[Tpu noBTOpeHHH 0000IIAIOTCS, CUCTEMATHU3UPYIOTCS KaK TEOPETUYECKUU
MaTepuall, TaK W IPUEMBl pPEHICHUs 3a]ay, IPUHUMAIOTCA BO BHHMAaHHUE LEIU
IIOBTOPEHUS MPU MOATOTOBKE K €IMHOMY I'OCYJapCTBEHHOMY 3K3aMEHY.

[Ipy pemieHMn 3agad 10O  MEXaHHWKE, MOJEKYJSIpHOM  (u3HMKe,
AIIEKTPOJMHAMUKE TIJIaBHOE BHUMaHHUE OOpaimaercs Ha (OpMUPOBAHHE YMEHUU
pemaTh 3a/1a41, Ha HaKOTUIEHUE OMBITA PEIEHNS 3a7a4 Pa3IMYHON TPYAHOCTH.

B koHue wu3yyeHuss OCHOBHbIX TeM («KuHemaTmka W JHHAMHKay,
«MonexynspHas Qpuznka», «NEKTPOJUHAMUKA») MPOBOJIATCS UTOTOBBIE 3aHSATHUS
B (opme mnpoBepouyHbIX pPabOT, 3adaHUsl KOTOPBIX COCTABJICHbI HAa OCHOBE
OoTKpbITEIX 0a3 EI'D no ¢usuke yactu «B» u yactu «C». PaboTel paccunTanbl Ha
JBa yaca, cojep:kat ot 5 1o 10 3agay, nBa Bapuanra. [lociie u3ydeHus: He 00JIbIINX
TeM («3akoHbl coxpaHeHus. l'uapocratuka», «OCHOBBI TEPMOJMHAMHKNY,
«BoJIHOBbIE M KBaHTOBBbIE CBOWCTBA CBETA») MPOBOAATCS 3aHATUS B (opme
TecToBOM paboThl Ha 1 wac, comepxanieit 3amanus u3z EI'D (dyactb «A» U 4acTh
«B»).

IpuHUMIIBI 0TOOPA COEPKAHUA M OPraHU3ALUMN Y4eOHOI 0
Marepuasa

. COOTBETCTBHE COJAEpPKAHUSA 3aJlad YPOBHIO KJIACCUYECKON (PU3UKH,
BBIJIEPKABIINX IPOBEPKY BPEMEHEM, a TAK)KE YPOBHIO Pa3BUTHS COBPEMEHHOM
(Gu3MKH, C BO3MOXKHOCTBIO IMOCTPOEHHUS B TMPOLECCE PEIICHUS (PUINYECKUX U
MaTEeMaTUYeCKUX MOJIee H3y4yaeMbIX OOBEKTOB C PA3IUYHON CTENEHbIO
JEeTaau3aluy, peaIn3yeMOM Ha OCHOBE IIPUMEHEHMS: KOHKPETHBIX 3aKOHOB
buznyeckux TEOpHUH, (dyHIaMEHTATBHBIX buznyeckux 3aKOHOB,
METOJ0JIOTUYECKUX MPUHIUIOB (PU3UKH, a TAKXKE METOJIOB 3KCIIEPUMEHTAIBHOM,
TEOPETUUYECKON U BHIYUCIUTEIHHOU (PU3UKH;

. COOTBETCTBUE  coAepkaHuss ©  (GOpM  TpexbsSBICHHUS  3a1ad
TpeOOBAHMSIM TOCYTAPCTBEHHBIX MTPOTpamMM 1o (PHU3HUKeE;

. BO3MO>KHOCTh O0yUYEHUS aHaJIM3y yCIOBUM IKCIEPUMEHTAIBHO
HAOJI0JTaEMBbIX SIBJICHUN, pacCMaTPUBAEMBIX B 33]1a4¢€;

® BO3MOXKHOCTB (bOpMI/IpOBaHI/IH ocpeaACTBOM COACPIKAHUA 3aadad U



MCTOJZIOB HUX PCHICHUA HAYYHOI'O MHUPOBO33PCHHUA W HAYYHOI'O IIOAXOJa K
HN3YUCHUIO SIBIICHUM npupoabl, aJACKBATHBIX CTHIIIO MBIINUICHUA, B pPaMKaX

KOTOPOI'0 MOKCT OBITh pCUICHA 3a/1a4a,

. KU3HEHHBIX CUTYyallui U pa3BUTHUS HAYYHOT'O MUPOBO33PEHUS.
[Ipennaraemsiii Kypc OpUEHTHUPOBaH Ha KOMMYHUKATUBHBIN
HCCJIeI0BATEIHCKUIMA

MO/IX0J1 B 00yYEHHUH, B KOTOPOM MPOCIIEKHUBAIOTCS CIASAYIONINE ATAbl CYObEKTHOM
NEATEIbHOCTH Yy4YalluXcsl W YYUTENs: COBMECTHOE TBOPYECTBO YUYUTEIS U
yUYaIUXCs M0 CO3JaHUI0 (PU3MUECKOU MPOOJIEMHON CUTYaIluu WIIH JACSTEIHHOCTH
o MmoadOopy LHMKIA 33/7a4 M0 U3ydyaeMou TeMe  aHajau3 HalWJIeHHOW MpoOJieMHOMN
cuTyanuu (3aauu) 4etkoe (opmynupoBaHue (U3MUECKOW YaCTU MPOOJIEMBI
(3amauM)  BBIABMIKEHUE  THUIOTE3  pa3paboTka  mojened  (hu3HuecKux,
MaTEMaTUYECKUX) TPOTHO3UPOBAHHE PE3yJbTAaTOB pPa3BUTHS BO BpPEMEHU
HKCIIEPUMEHTAILHO HAOJI0/IaeMbIX SIBJICHUI MPOBEpKAa M KOPPEKTHUPOBKA TUIIOTE3
A HaXOXKJICHHE PCIICHUWH MPOBEPKA U aHAIMU3 PEIICHWA " TPEMJIOKECHHS TI0
WCITOJIb30BAHUIO TTOJIYYCHHBIX PE3yJbTATOB JJIs MOCTAHOBKU U PEIICHUS JAPYTHX
mpo0Jem (3a1a4) o u3ydyaeMoin TeMe, 1o paHee U3YyYeHHBIM TeMaM Kypca (hU3uKH,
a TaKKe MO TeMaM JAPYIHX MPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJa, OICHKA
3HAYCHUS.
OO0mue pekoMeHIAUMHU K MPOBEAEHUI0 3aHATUH

[Ipn wu3yueHun Kypca MOTYT BO3HUKHYTh METOJUYECKUE CIIOKHOCTH,
CBS3aHHBIC C TE€M, YTO 3HAHWA MO OOJIBIIMHCTBY pPa3leioB Kypca (PU3MKK Ha
YpPOBHE OCHOBHOW NIKOJBI HEIOCTATOYHO JJii OCO3HAHHOTO BOCIPHUSTHS Ppsiia
paccMaTpUBaEMBbIX BOIIPOCOB U 3a]1ay.

bonpmras dacte marepuana, COCTaBISIONMIAS COACPYKAHUE MPHUKIATHOTO
Kypca, COOTBETCTBYET TOCYIapCTBEHHOMY 0O0pa30BaTeIbHOMY CTaHIAPTY
dbusngeckoro obpa3oBaHus Ha TMPO(PHILHOM ypOBHE, B CBSI3U, C 4Ye€M KypC HeE
CTOJILKO PacCIIUpPsIET KPYT MPEIMETHBIX 3HAHUN YUaIIuXCsl, CKOJIBKO yTiayOmseT ux
32 CUET YCWJICHUS HEMPEAMETHBIX MHPOBO33PEHUYECKOW W METOJO0JIOTHUECKOU

KOMITIOHCHT COJCPKaHUA.



Metoabl 1 opranu3anuoHHbie (OpMbI 00yYeHHA

Jna  peanmsanmm  uened M 3a4ad4  JAHHOTO MPHUKIAJHOIO  Kypca
IpeanojaraeTcsd MCHOoJb30BaTh CIEAYIOIIUE (POPMbI 3aHATHI: MPAKTUKYMbI I10
PELICHHIO 33/1a4, CAMOCTOSITENbHAS paboTa ydaliuxcs, KOHCyJIbTaluu, 3auer. Ha
3aHATHSX NPUMEHSIIOTCS KOJUJIEKTUBHBIE M HMHAMBUAYaJbHbIE (OPMBI pPaOOTHI:
MIOCTAHOBKA, PEIICHHs] W OOCYKJIECHHs PEIICHUs 3a]ay, NOJATOTOBKA K €IUHOMY
HallMOHAJIbHOMY TE€CTUPOBAHHUIO, NOJ0Op M COCTaBJIEHUE 3aJad HAa TEMYy U T.[.
[Ipeanonaraercs Takke BBITOJHEHHE OMAIHUX 3aJaHUN MO PEIICHHUIO 3ajad.
JlomuHaHTHOW ke (QopMOl ydeHHs JIOJDKHA CTaTh HCCIIEOBATENbCKas
NEeATEIbHOCTh YYEHUKA, KOTOpask MOXKET ObITh pealn30BaHa KaK Ha 3aHATHUAX B
KJIacce, TaK U B XOJI€ CAaMOCTOSITEIbHON pabOThI yyaruxcs. Bee 3aHsITHS TOTKHBI
HOCHUTb NPOOJIEMHBIN XapaKTep U BKIIIOYATh B C€0s1 CAMOCTOSTENbHYIO PadoTy.

MeTtonbl 00yueHus, TPUMEHSIEMbIE B paMKaX MPUKIAAHOTO Kypca, MOTYT U
JOJDKHBL ~ OBITH ~ JIOCTaTOYHO  pasHooOpasHbiMH.  [Ipexae  Bcero  3To
uccieoBaTenbckas paboTra caMHUX —yYalluxcsi, COCTaBJ€HUE 0000IIaroIux
Ta0JIMII, a TAKXKE MOArOTOBKA U 3allUTa yYalllUMHCS aJrOPUTMOB pELIECHUs 3a/ad.
B 3aBuCMMOCTH OT WHAMBUAYAJbHOIO IUJIaHA YYUTENIb JOJDKEH Mpeiarath
y4daluMcs MOArOTOBICHHBIA UM NIEPEUEHb 3a/1a4 PA3IMYHOIO YPOBHS CJIOKHOCTH.

[ToMmuMO WUCCIEIOBATENBCKOIO METOJA LEIECO00Pa3HO MCHOJIb30BaAHUE
YaCTUYHOIIOMCKOBOIO, MPOOJIEMHOTO M3JI0KEHHS, a B OTIEIbHBIX CIIy4asx
MH(OPMAIIMOHHO - WUTIOCTpaTUBHOrO. IlocnenHuid MeTroa NMpUMEHSAETCS B TOM
cillydae, KOrja y Yydyaluxcs OTCYTCTByeT 0a3za, IMO3BOJISIONIAs HCIOJIb30BaTh

IMPOAYKTUBHBEIC MCTODI.

CpexacrBa o0yueHus

OCHOBHBIMH CpEJCTBAMU OOYYEHHUS TPU HM3YUYCHUHU MNPUKIATHOTO Kypca

SIBJISTFOTCSI:
. dwusznveckue mpuodoOpHI.
. ['paduyeckue wumOCTpaIuu (CXeMbI, YePTEKH, TPAPUKH).
. JlunakTuueckrue MaTepyabl.



. VY4eOHuku GU3NKHU A7 CTAPUIMX KIACCOB CPEIHEH IIKOJIBI.

. VYyebnbie nocobus o pusuke, COOPHUKU 3a/1a4.

Opranu3anus caMoOCTOATEILHOU PA0dOThI

CamocrosTenbHass paboTa NpeanosaraeT Co3JaHue JUAAKTUYECKOTO
KOMILJIEKCA 3aJay, PEIICHHBIX CaMOCTOSITEIbHO Ha OCHOBE HCIOJIb30BaHUS
KOHKPETHBIX 3aKOHOB (PU3MYECKUX TeOopuid, (yHAAMEHTANbHBIX (U3HUECKHUX
3aKOHOB, METOAOJOTUYECKHX MNPUHIMIOB (U3MKK, a TakXke METOJIOB
HKCIIEPUMEHTATIbHOM, TEOPETUUECKON U BBIYMCIHUTENBbHON (DU3UKH U3 pa3IMYHBIX
COOpHUKOB 3a/1au ¢ OpHEeHTaIMel Ha MpodUIIbHOE 00pa30BaHKE YUAITUXCSI.

OxugaeMbIMU pe3yJIbTATAMHU 3AHATHH SABJISIIOTCH:

*  paclIMpeHue 3HaHW 00 OCHOBHBIX aJrOpPUTMax pPEIIeHHs 3a1ad,
pa3IUYHBIX METOJIAaX MPUEMAX PEIEHUs 3a]1ay;

*  pa3BUTHE [TO3HABATEJIbHBIX UHTEPECOB, MHTEIJIEKTYyaJIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEN HA OCHOBE ONBITa CAMOCTOSITEIBHOTO TPUOOPETEHUS
HOBBIX 3HAHMI, aHAJIM3a U OLIECHKM HOBOW MH(OpManu;

*  CO3HaTEIbHOE CaMOOMNpPEEICHNE YUEHUKAa OTHOCUTEIBHO NPOpUiIs
JajgbHenIero o0y4eHus uin npoecCuoHaIbHON JesTeTbHOCTH;

*  TOJIyYE€HHE MPEACTaBICHUI O pojau (U3HKU B TO3HAHUU MUPA,

(1)I/ISI/I‘I€CKI/IX N MaTEMAaTHYCCKUX MCTOAAaX UCCICAOBAaHUA.

TpeOoBaHuA K YPOBHIO OCBOCHMSI COAEPKAHUA Kypca:

Y4amuecs I01KHbI yMeETh!

- aHaJIU3UPOBaTh (U3UUYECKOE SIBJICHUE;

- MPOrOBApPUBATh BCIYX PEIICHUE;

- AHAJIM3UPOBATH MOJTYYEHHBINA OTBET;

- KJIaCCU(UIIMPOBATH MPEIJIOKEHHYIO 3a/1a49Y;

- COCTAaBJISITh MPOCTEHIINX 33/1a4H;

- MIOCJIEIOBATENBHO BBINIOJHATH U MPOrOBAPUBATH ATAIbl PEIICHUS

3aJ1auu CpeHel TPYAHOCTH;



- BBIOMPATH PAIMOHAIBHBIN CIIOCOO PEIICHUS 3a/1a4H;

- pemrath KOMOMHUPOBAHHBIC 3a/1a4H;

- BIAJCTh PA3IMYHBIMU METOJIAMHU PEIICHUS 3aa49; aHATUTHICCKUM,
rpaguIecKuM, SKCIIEPUMEHTAIBHBIM U T.JI.;

BJIAJICTb MCTOJaMU CAMOKOHTPOJIAA 1 CAaMOOLICHKHN

3. Coaep:xxanue kypca 10 -11 knaccel

duznueckasn 3agava. Knaccupukanus 3anay (4 4)

Yrto Takoe @HBHHGCK&H 3agayda. Cocrasn (1)H3H“I€CKOﬁ 3aJa4H. duznyeckas
TCOPHUA U PCHICHUC 3a1a4. 3HauycHHE 3aJa4 B O6y‘{€HI/II/I H )KHN3HH.

KJI&CCI/I(i)I/IKaHHH (1)H3HII€CKI/IX 3aJa4 II0 TpC6OBaHI/IIO, COACPIKAHUIO, CHOCO6y
3alaHud 1 PCHICHUA. HpI/IMepBI 3aJa4 BCCX BHAOB.

CocraBneHnue (1)I/IBI/I‘IGCKI/IX 3ajJa4. OCHOBHBIC Tpe60BaHI/IH K COCTaBJICHUIO

3ajgad. CnocoObI ¥ TEXHUKA COCTaBJICHUS 3aaad. HpI/IMepI:I 3aJJa4 BCCX BHUIOB.

IIpaBuia ¥ npueMbl perieHus: PU3UIECKUX 3anaq6

OO6mue TpeOOBaHMS MpU peHIeHUH (PU3MYECKUX 3ajlad. IJTalbl PEIICHUS
dbusznyecko 3amaun. Pabora ¢ TexcToM 3amaud. AHanu3 (PU3NUECKOTO SIBJIICHUS;
dbopmMyIUpoBKa UJieU * perieHus (IU1aH pellieHus ). BeiloaHeHrne miaHa pereHus
3agaund. YwuciaoBou pacuer. MCnonp30BaHME BBIYUCIUTEIBHOW TEXHUKHU IS
pacyeToB. AHANIM3 peuieHus u ero 3HayeHue. OpopmileHUe pereHHUs.

TunuyHble HEAOCTATKU MIPU PELICHUH U O(POPMIICHUH pelIeHus] PU3nYecKon
3amaun. M3yueHue npumepoB pemieHus 3anad. PaznuuHble MpuemMbl U COCOObI
pELIEHUs:  AJITOPUTMBI,  AHAJIOTMHM, TEOMETPUYECKHE IpuUeMbl. Meroa

pa3MepHocTel, rpaduyecKre perieHus 1 T. 1.

JInnamMuka u cratuka(8 4)

KoopaunaTHbIl METOA pelIeHHs 3a1ad 10 MexaHuke. Pemrenne 3agad Ha
OCHOBHBIE 3aKOHBI JUHAMUKHU: HBIOTOHA, 3aKOHBI JUIsl CWJI TATOTEHHUs], YIPYTOCTH,
TPEHHUsl, CONPOTHUBIICHMs. PelieHne 3amad Ha IBM)KECHUE MAaTEpUAIBHOW TOYKH,

CHUCTCMBbI TOYCK, TBCPAOIO TCJa IO HeﬁCTBHeM HCCKOJIbKHNX CHJI.



3amaun Ha ornpeieNieHNe XapaKTEePUCTUK PaBHOBECHUS (PU3UUYECKUX CUCTEM.

3ajauyn Ha TPUHUUI OTHOCUTEIBHOCTH: KMHEMATUYECKUE U JUHAMUYECKUE
XapaKTEPUCTHKU JBMKEHUS TeJla B Pa3HbIX HHEPLUHUAIbHBIX CUCTEMAX OTCYETA.

[TonOop, cocraBieHuEe W peUIeHUE MO MHTEPEecaM Pa3IMYHBIX CHOKETHBIX
3a/lay: 3aHMMATENIbHbIX, SKCIEPUMEHTAIBHBIX C OBITOBBIM COAEpPKAHUEM, C
TEXHUYECKUM W  KpaeBEJUYECKUM  COJEpPKAHHEM,  BOEHHO-TEXHUYECKUM

COACPKAHUCM.

3akoHbI coxpaHeHus (8 1)

Knaccudpukanus 3amady 1o MeEXaHUKE: pEIIeHUE 3anad  CpeacTBaMu
KMHEMaTHKHU, TUHAMUKHU, C TOMOIIBIO 3aKOHOB, COXPaHEHHUS.

3a1aun Ha 3aKOH COXPAHEHMS UMIYJIbCA U PEAKTUBHOE JBWKEHUE. 3a/1aud Ha
ornpezeneHre padoThl U MOUTHOCTH. 3aJa4i Ha 3aKOH COXPAaHEHUS U MPEBpaLICHUS
MEXaHHYECKON JHEPTUH.

Pemenue 3agau HeckosbkuMH criocodamu. CocTaBieHUE 3a/1a4 Ha 3a/1aHHBIE
OOBEKTHbl WM sIBICHUS. B3auMompoBepka peliaeMbix 3a1ad. 3HAKOMCTBO C
NpUMEPAMH PEILICHUS 3a]1a4 M0 MEXaHUKE PECIyOJIMKAaHCKUX U MEXIYHapOIHBIX
OJIUMIIHA/I.

KoHcTpykTOpCcKHEe 3amauu M 3aa4d Ha IPOEKThL: MOJENb AKCEIEPOMETPA,
Mozienb  MasTHUKa @Dyko, MoAelb KpPOHIITEWHAa, MOJAEIb MYWKH C
IPOTUBOOTKATHBIM YCTPONUCTBOM, IPOEKThl CAMOIBUKYILIUXCS TEJIEKEK, MPOEKTHI

YCTpOﬁCTB I Ha6J'IIOI[eHI/I${ HCBCCOMOCTHU, MOACIIb aBTOKO0JIEO0ATEJIbHON CUCTEMBI.

CTtpoeHue U CBOICTBA ra3oB, AKHIAKOCTeN U TBEPABIX Ten's ™

KauecTBeHHbIE 3a7aull HA OCHOBHBIE MOJIOKEHHSI U OCHOBHOE YpaBHEHHE
MonekyisipHo-kuHeTnueckoil teopun (MKT). 3amaun Ha omnmcaHue mnoBeAeHUs
UJICAIBHOTO Ta3a: ocHOBHOEe ypaBHeHue MKT, onpenenenue CKOpoCcTH MOJIEKYII,
XapaKTePUCTUKU COCTOSIHUS ra3a B U30MPOLECCaAX.

3ala4y Ha CBOMCTBA M1apOB: UCIIOJIb30BAaHUE YpaBHEHHs MeHeneeBa

Krnamnelipona, XxapakTepUCTHKa KPUTUYECKOIO COCTOSIHMS. 3aJadud Ha OIKCaHUE
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SBJICHU TIOBEPXHOCTHOTO CJIOS; paboTa CHUJI TOBEPXHOCTHOTO HATSKCHUS,
KaNWUISIPHBIC SIBJICHUSI, U30BITOYHOE JAaBICHUE B MBUIBHBIX IMy3bIpSAX. 3aaud Ha
ONPEAEIECHUE XAPAKTEPUCTUK BIAKHOCTH BO3IyXa.

3agaun Ha ONpeEIeHUE XapaKTePUCTUK TBEPAOro Tea: adCOIOTHOE U
OTHOCUTEJIBHOE YJIMHEHHUE, TEIJIOBOE pAaCIIMPEHUE, 3arac MPOYHOCTH, CHJIA
YIPYTOCTH.

KauecTBeHHBIE M KOJMYECTBEHHBIE 33a4M. Y CTHBIM JAWAJIOT MPU PELICHHUU
KaueCTBEHHBIX 3adad. ['paduyeckue W HSKCIEpUMEHTANbHBIE 3aJaud, 3aJ1aud

OBITOBOTO COOCPIKAHUA.

OCHOBBI TepMOAHHAMUKH(6 *

KoMmOuHMpoBaHHbIE 3a/jla4yu Ha TEPBbIA 3aKOH TEPMOAMHAMUKHU. 3aJaud Ha
TEIJIOBBIC IBUTATEH.

KoHcTpykTOpCcKME 3amadud M 3aJa4d  HAa NPOEKThI: MOJEIb Ta30BOTO
TEPMOMETPA; MOJIEIb MIPEIOXPAHUTEIIBHOTO KJIallaHa HA ONPECICHHOE JIaBJICHUE;
MPOEKThl MCIOJIb30BAaHUSI TA30BBIX IPOLECCOB ISl MOJAYM CUTHAJIOB; MOJIEIIb
TEIUIOBOM MAILIUHBI, MPOEKTHl IMPAKTUUYECKOTO OIPEACICHUSI pPaguyca TOHKUX

KAl POB.

DJIeKTPpUYECKOe 1 MATHUTHOE moJIsi(5 1)

XapakTepucTuKa pelieHusl 3ajad pasjena: olIiee W pasHoe, MPUMEPhl U
IIPUEMBI PEIICHUS.

3agaun pa3HbBIX BUJOB HAa OMUCAHUE HJIEKTPUUYECKOrO IMOJS Pa3IMYHBIMU
CpPEACTBAMHU: 3aKOHAMHM COXPAaHEHMsS 3apsla W 3akOoHOM KylioHa, CUJIOBBIMU
JIMHUSIMH, HAIIPSDKEHHOCTBIO, Pa3HOCTHIO MOTEHIMAJIOB, dHEpruei. Pemenue 3amau
Ha OINKMCAHUE CUCTEM KOHJIEHCATOPOB.

3agaun pa3HbIX BUAOB HA OMUCAHUE MAarHUTHOIO MOJISI TOKA U €r0 IEUCTBUA:
MarHyWTHasi THAYKIWS U MarHUTHBIN OTOK, criia Amnepa u cuia Jlopenua.

Pemenne kadeCTBEHHBIX SKCIEPUMEHTAIBHBIX 33Ja4 C HCHOJIb30 BAHUEM

3JIEKTPOMETPA, MArHUTHOI'O 30H]1a U JPYyroro 000py10BaHHUs.
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ITocTOAHHBIN 3J1eKTPUYECKUH TOK B Pa3JIMYHbIX cpeaax(9 u)

3agau Ha pa3aUYHbBIE TPUEMBl pacyeTra CONPOTHUBIICHUS  CIIOKHBIX
AIEKTPUYECKUX LEMen. 3aJaui Pa3HbIX BUIOB «a OMHUCAHUE AIEKTPUUECKUX LENen
MIOCTOSTHHOTO 3JIEKTPUYECKOTO TOKAa C MOMOUIpI0 3akoHa Oma Il 3aMKHYTOM
uenu, 3akoHa J[oynsa — JIeHIa, 3aKOHOB MOCJIEI0OBATEIBHOTO M MApalIeIbHOTO
coenuuenuid. O3HakomiieHne ¢ mpaBuwiamMu Kupxroda npu pemeHud 3aaad.
[loctaHoBKa U pemieHre (QPOHTAIBHBIX AKCIEPUMEHTAJIbHBIX 3a7a4  Ha
OTIpeJIeieHHe TOKa3aHWil MPUOOPOB MPU M3MEHEHHWU COMPOTHUBIICHHS TEX WIHU
VMHBIX YYaCTKOB LIEIIM, Ha ONPEAECICHUE CONPOTUBIICHUM YYAaCTKOB LENU U T. 1.
Pemienne 3a1a4 Ha pacdeT yyacTtka 1enu, umeroniei J/(C.

3agaun Ha OMMCAHUE MOCTOSHHOTO 3JIEKTPUYECKOTO TOKA B AJIEKTPOJIUTAX,
BAKyyMe, Ta3ax, MOJIYNPOBOJHUKAX: XAPAKTEPUCTUKA HOCUTEIEH, XapAKTEPUCTHKA
KOHKPETHBIX sIBJICHUU U Ap. KauecTBeHHBIE, YIKCIEPUMEHTAIbHbBIC, 3aHUMATEIIbHbBIC
3a/layu, 3a7]a491 C TEXHUYECKUM COJIepKaHNEM, KOMOMHUPOBAHHBIE 3aJa4H.

KoHCcTpyKkTOpCKME 3agauM HAa TNPOEKTHI: YCTAHOBKA JUJIsl HarpeBaHUs
JKUJIKOCTH Ha 33JaHHYK TEMIIEpaTypy, MOJEIb aBTOMAaTUYECKOIO YCTPOWCTBA C
AJIEKTPOMArHUTHBIM PEJIE, TPOEKTBl U MOJEIU OCBEIICHUS, BBIIPSIMUTEID WU
YCWJINTENh Ha TOJYIPOBOJHUKAX, MOJIETH H3MEPUTEIBHBIX MPUOOPOB, MOJACIU

«YCPHOTO AIIHUKA.

JJIeKTPOMATHUTHBIE KOJIeOaHUA U BOJIHBI(14 1)

3aiaun pa3HbIX BUJIOB HA OMHUCAHUE SIBJICHUS 3JIEKTPOMArHUTHOW MHAYKIIUU:
3aKOH AJIEKTPOMArHUTHON MHIYKIIUU, TpaBuiio JIeH1a, MHIYKTUBHOCTD.

3afaun Ha IEPEMEHHBIN ANEKTPUUECKUI TOK: XapaKTePUCTUKUA TTEPEMEHHOTO
ANEKTPUUYECKOTO TOKA, DJIEKTPUUECKUE MAIIUHBI, TpaHCHOPMATOP.

3agau Ha OMNHCAaHUE Pa3JIMYHBIX CBOMCTB 3JEKTPOMArHUTHBIX BOJIH:
CKOPOCTh, OTpaXKEHHE, TIpeIoMIIeHHe, nHTepdepeHius, Tudpakiius, moaspu3ausi.
3aaun MO  TEeOMETPUYECKOW  ONTUKE: 3€pKajla, ONTHYECKUE  CXEMBI.

Knaccudukanus 3agad mo CTO u npuMepsl UX pelieHus.
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3ajauyn Ha ONpPENENIEHUE ONTHYECKOM CXEMBI, COJEpKalllehcs B «HYEPHOM
AIIMKE». KOHCTPYMpPOBAaHWE, NpPHEMbl W NpUMEpPbl pemieHud. [ pynmoBoe u
KOJUICKTUBHOE pELIEHUE HKCIEPUMEHTAJBHBIX 3alad C  HCHOJb30BAHHEM
ocumiuiorpaga, 3ByKOBOIrO T'€HepaTropa, TpaHc(opmaropa, KOMILIEKTa IpHOOpPOB
JUISL W3Y4YEHHUS CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH, 3JEKTPOU3MEPHUTEIbHBIX
npruOOpOB.

KoHcTpykTOpCKHE 3a1aud M 337auyd Ha MPOEKThI: IUIOCKHI KOHJEHCATOp
3aJJaHHOM €MKOCTH, T€HEPATOPBI Pa3IMYHBIX KOJEOaHM, MPUOOp ISl U3MEPEHUs

OCBCHICHHOCTH, MOACJIb IICPCaavdn SJICKTPOIHCPIUU U AP.

Oo6o0maromiee 3aHATHE 110 METOAAM U MPUEMaM pelieHus1 PU3NIeCKNX 3a1a4
(2 4)

KanennapHo-temaTnyeckoe NJaHMPOBaHUE

10 xaacc
Ne Tema 3ansiTust Koi-go plara
n/n 4acoB
Beenenue (1 yac)
1 dusznueckas 3ajaya. 1

Krnaccudukanus 3anau. [IpaBuia v npueMbl penieHns] QU3MYECKHX 3a]1ad.

Kunemartuka (4 yaca)

2 |OcHOBHBIE 3aKOHBI U MIOHATHS KHHEMATHKH. 1
3 |Pemienue pacueTHbIX U rpa)MuECKUX 3a/1a4 HA PABHOMEPHOE JBHIKCHUE. 1
4 |Pemenue 3a1a4 Ha PaBHOYCKOPEHHOE IBUKCHHE. 1
5 BIDKCHHE IO OKPY>KHOCTH. Pemienue 3amad. 1
JIlmnamuka u craTuka (5 4acoB)
KooparHaTHBIN MEeTO I pelieHus 3a7a4 1o MexaHuke. Pemenue 3aqa4 Ha OCHOBHBIE
6 pakonsl quHaMukK: HpHOTOHA, 3aKOHBI ISt CUJI TATOTEHHMS, YIIPYTOCTH, TPEHHUS, 1
COTIPOTHBIICHHSL.
7 Pemrenne 3amay Ha IBIKEHUE MaTEPHATHLHON TOYKH, CHCTEMBI TOUEK, TBEPIOTO 1

Tena Mo AEHCTBUEM HECKOJIBKUX CHIIL.

33[[3'{1/1 Ha ONPCACIICHUC XapaKTCPUCTUK PABHOBCCHUA (I)I/IBI/IIIGCKI/IX CHUCTEM.

9 33,[[8‘-11/1 Ha MPUHIOUII OTHOCUTCIIBHOCTU: KUHEMAaTUYCCKUE U JTUHAMNYCCKUC 1
XapaKTePUCTUKH JIBHXKEHUSI Tella B PA3HBIX HHEPIUAIBHBIX CHCTEMAX OTCUETa.

10 [Togbop, cocTaBIeHNE U pPEIICHUE 3a]1ad 110 HHTEpecaM. 1

3akoHbl coxpaHeHus (7 4acoB)

11 Knaccupukanus 3amad 1O MeEXaHUKE: pelIeHHe 3agad CpejcTBaMy| 1
KHHEMATUKH, IMHAMUKH, C TOMOIIBIO 3aKOHOB COXPaHCHHUSI.

12 [3amauu Ha 3aKOH COXPAHEHHUsS UMITYJIbCA U PEAKTHBHOE IBH)KCHUE. 1

13 [3amauu Ha ompeneneHHue padOThl U MOIIHOCTH. 1

14 3a1a9u Ha 3aKOH COXPAaHEHUS U MpeBpalleHus MeXaHHIecKoi dHepruu. Pemienne 1

3a1a4 HCCKOJIbBKHMMH criocodamu.
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CocTaBicHUe 3aJa4 Ha 3aJaHHBIC O0OBEKTHI MM SIBJICHUSL. BsanMonpOBepKa

15 1
eIIaeMBbIX 3a71a4.
16 [3HaKOMCTBO ¢ MpUMEpPaMH PEIICHMS 3a]1a4 IT0 MEXaHHUKE 1
17 |Pemenue 3aga4 110 MEXaHUKE 1
CTpoeHue U CBOWCTBA ra3oB, *KUJAKOCTEN U TBEPABIX TeJ (5 4acoB)
18 KauecTBeHHBIE 321241 HA OCHOBHEBIE ITOJIOKEHUS M OCHOBHOE ypaBHEHHE 1
MOJICKYJIIpHO-KIHeTHYecKor Teopun (MKT).
3ajaun Ha OMUCAaHUE MOBEACHHS HACANBLHOTO ra3a: ocHoBHOe ypaBHeHue MKT,
19 |onpenenenwe CKOPOCTH  MOJEKYJ, XapaKTEPUCTUKH COCTOSHMS Tra3a B 1
M30MpoIieccax.
20 3amayn Ha CBOMCTBA IMapOB: MCIIOJIB30BaHNE ypaBHEHNS MeHieneeBa— 1
KnanelipoHna, XxapakTepUCTHKA KPUTUUECKOT'O COCTOSTHUSL.
3amaun Ha OTMpECICHUE XapaKTEPUCTHK TBEPIOro Telia: abCOJIOTHOS U
21 |oTHOCHTENBHOE Y/UIMHEHWE, TEIJIOBOE pPACHIMPEHME, 3amac IPOYHOCTH, CHJIA 1
YIPYTOCTH.
29 KauecTBeHHble W  KONMYECTBEHHBIE  3amadd. | paduueckme u 1
DKCIIEpUMEHTANILHBIC 33]1a9H, 3a/1a4¥ OBITOBOTO COJIePIKaHUSI.
OcHOBBI TEPMOTUHAMHUKH (4 yaca)
23 Kom06uHHpOBaHHBIE 331a4d Ha NTEPBBIN 3aKOH TEPMOAMHAMHUKH. 1
24 3agauyn Ha TEIIOBBIE ABUTATEIIH. 1
25 KoHncTpykTOpCcKue 3a1a4n U 337ja4i Ha IPOEKTHI: 1
26 KoHcTpyKTOpCKHE 33/1a4H ¥ 33]a91 Ha TIPOSKTHI: 1
JleKTpUYecKoe moJie (4 yaca)
27 XapakTepucTiKa pelIeHus 3afad pasjena: obiiee W pasHoe, MPUMEPHl U 1
[PUEMBI PEIICHUSI.
3amaun pa3HBIX BUIOB HAa OINKCAHHUE JJIEKTPUYECKOTO TOJS PAa3IUYHBIMHU
28 |cpemcTBaMu: 3aKOHaMHM COXPAHEHHWs 3apsaa M 3akoHOM KysioHa, CHJIOBBIMH 1
TTUHASIMH, HATPSKEHHOCTHIO.
29 3amayn pa3HBIX BUIOB Ha OIMCaHHUE 3J1veKTqueCKor0 TOJIST PA3INIHBIMHU 1
CpeJICTBaMH: Pa3HOCTHIO MOTEHITHAIIOB, YSHEPTHEH.
30 Pemenne 3aa4 Ha oNMCaHNE CHCTEM KOHJIEHCATOPOB. 1
IlocTosIHHBII YJIEKTPUYECKUI TOK B Pa3JIMYHbIX cpeaax (4 yaca)
31 3amaun Ha Vpa3J'II/I‘IHLIe MPUEMBl pacueTa COMPOTUBICHUS CIIOKHBIX 1
DIIEKTPUYECKUX IIeTIeH.
Pewienue 3anauy Ha pacuer yuyactka uenu, umeromeid IJIC. IlocraHoBka u
32 |perienne (GPOHTAIBHBIX SKCIIEPUMEHTAIBHBIX 33/1au Ha ONpeeeHHe MOKa3aHui 1
npubOpoB.
33 3agaun Ha ONMMCAHUE MTOCTOSHHOTO DJIEKTPUIECKOTO TOKA B DIICKTPOJIUTAX, 1
BaKyyMe, ra3ax, MOJIyIPOBOTHUKAX.
34 Urorosoe 3ausrue. 1
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11 kaacce

Ne

n/n

Tema 3aHaATHSA

KoJa-Bo

qacoB

JlaTa

MaruuTHoe noJie (2 yaca)

3212[8.‘{1/1 Pa3HbIX BUAOB HA OIIMCAHUEC MAarHUTHOI'O I10JIA TOKa U €ro0
IeHCTBHS Ha MNPOBOJHUK C TOKOM: MarnvTHass WHAYKIUA U MarHUTHBIN IIOTOK,

1 1
cruna Amnepa.
5 3amaun pa3HBIX BUIOB Ha OMMMCAHNUE MATHUTHOTO TTOJISI TOKA U €r0 1
JICUCTBUS Ha JBIKYLIMHCS 3apsj: cuna JlopeHiia.
JJIeKTPOMATHUTHBIE KoJ1e0aHust M BOJHBI (13 yacoB)
3amayn pa3HBIX BHIOB HA ONACAHUE SBICHUS DJIEKTPOMAarHUTHON
3 MHAYKIMM:  3aKOH  OIEKTPOMAHMTHONW  MHAYKIMH,  mpaBuno  JleHua, 1
WHIYKTUBHOCTE.
4 3azauy Ha IEPEMEHHBIN SJIEKTPUUECKUI TOK: XapaKTEPUCTUKU 1
MIEPEMEHHOT0 DJISKTPHUSCKOTO TOKa.
5 3ana4yu Ha IEpEMEHHBIH AIEKTPUUECKUN TOK: 3JeKTpUIECKHe 1
MaIIIMHBI, TPaHCcHOpMaTop.
3amayn Ha ONMCAHKE PA3IMIHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH:
6,7 5
CKOPOCTb, OTpaKEHHUE, MTpeJIoMIIeHHe, HHTephepeHIns, THHPAKITHS, IO PH3AIIHSL.
8 9 3aiauu 1Mo reOMETPUYECKON ONTHKE: 3epKalia, ONTHUECKUE CXEMBI.
9,
10 3
11, Knaccuduxarms 3amau mo CTO u npuMepsl UX peIieHusl. 2
12
13 3amauyn Ha OMpeeNieHNe ONTHYECKON CXEMBbI, COICPIKAIICHCS B «IEPHOM SIIITUKE: 1
KOHCTPYHPOBAHUE, IPUEMBI M IPUMEPHI PEILICHISI.
14 3ama4n Ha OIIpeIeIeHNe ONTHYECKOM CXeMBbl, CoIepIKaIleics B 1
CYCPHOM SIIIUKE»: KOHCTPYHPOBAHUE, IPUEMbBI U IPUMEPBI PEILICHHUSL.
15 ['pymnrioBoe 1 KOJJIEKTHBHOE peIIeHNE SKCIIEPUMEHTAJIBHBIX 33]1a4 C 1
WCIIOJIb30BaHUEM MTPHOOPOB.
Mexanuka (7 4acoB)
16 OO0mue MeToNbl peleHus 3a/1a4 10 KHHEMAaTHKe. 1
17 3agaun Ha OCHOBHLIE 3aKOHBI JUHAMUKH. 1
18 3aza4yy Ha NPUHIUI OTHOCUTEIBHOCTH. 1
19 3amayn Ha 3aKOH COXPAHEHHS MMITYJIbCA. 1
20 3aauu Ha 3aKOH COXpPaHEHUsI SHEPTHH. 1
21 3amayn Ha OIpe/ICIICHNE XapaKTePUCTUK PaBHOBECHS (PHU3NIECKHIX 1
CHUCTEM.
22 MexaHHKa KUIKOCTEH. 1
MoJiekyaspHas ¢pusuka. Tepmonunamuka. (6 yacon)
23 3aza4n Ha OTMMCAHKE TTOBEACHII HICaTLHOTO Tasa. 1
24 3aaun Ha CBOMCTBA MAPOB. 1
25 3ajaun Ha ompeeNieHne XapaKTePUCTHK BIAKHOCTH BO3IyXa. 1
26 3a/aun Ha NEPBBI 3aKOH TEPMOIHHAMHUKH. 1
27 3azmayn Ha TETJIOBHIE JIBUTATENH. 1
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28

33[[3,‘11/1 Ha YpaBHCHUC TCIIJIOBOT'O Oamanca.

JIeKT

H4ecTBO. (5 4acoB)

29

3az[at114 pa3HbIX BHAOB Ha OIMMCAHHUE OJICKTPHUYCCKOI'0 II0JId pPa3IMYHbBIMHA
CpCACTBaAMMU.

30

O6ma$1 XaPAKTCPUCTHKA PCIICHUS 3a1a4 110 3JICKTPOCTATHUKE.

31

3amayn Ha TPUEMBI pacdéTa COTPOTUBIICHHUS CIIOKHBIX DJIEKTPHUECKUX HIENeH.

32

3anaum Ha pacuér yyacTka nenu, umeronen O/1C.

33

33[[21‘11/1 Ha ONMCAHUC MMOCTOAHHOT'O TOKA B PA3JIMYHBIX Cpeaax.

34
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