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ITosicHuTeIbLHASA 3aNMUCKA
IIpeamer: ¢puszuka
Kmacc: 10 - 11
Bcero yacoB Ha u3yueHue nporpamMmmbi: 68
KoanuyecTBo 4acoB B Hegeaio: 1
PabGouass mporpamma 3JIeKTUBHOTO Kypca 1o (usnke « dusznka B 3aadax

cocCTraBJICHA HAa OCHOBC

o «lIporpammbl 37eKTUBHBIX KypcoB. ®Pusuka. 9-11 kmaccel. [IpodunbHoe
oOydenue», cocraButelb: B.A. KopoBuH, - «/Ipoda», 2020 r.

e aBTOpPCKOM mnporpamMmbl «Metoabl pelmieHus (U3MYECKUX 3aaau»: B.A.
Opios, F0.A. Caypos, - M.: [Ilpoda, 2020 r.

[ peanuzanyu IporpaMMbl HCIONB30BaHO yueOHoe mocooue: B.A. Opiios,

FO.A. CaypoB «lIpaktuka pemenus ¢uiznueckux 3amgad. 10-11 xkmacce», -

«BenTana-I'pad», 2021 r.

Kypc paccuuman na 2 200a ooyuenusn

IHeau 3JIeKTHBHOTO Kypca:

1. pa3BuTHE TMO3HABaTENbHBIX  HMHTEPECOB, HUHTEIUIEKTyaJIbHbIX U
TBOPUYECKUX CIOCOOHOCTEN B Mpolecce peueHus: GU3NYecKux 3aaad u
CaMOCTOSATENbHOTO TPUOOPETEHHSI HOBBIX 3HAHUI;

2. COBEpUICHCTBOBAHUE MOJYyYEHHBIX B OCHOBHOM Kypce 3HaHUM U YMEHUH;

3. (dopmupoBaHHE TPEACTABUTEICH O TIOCTAaHOBKE, Kiaccu(HUKaInu,
npHeMax U METO/axX peuieHus PU3NIEeCKUX 3a1ay;

4. NpUMEHATHh 3HAHMUS O (u3uKe MJis OOBACHEHUS SIBIICHUW MPUPOJIBI,
CBOMCTB BEILIECTBA, pPEIICHUS (PUINYECKUX 3aJlay, CAMOCTOSITEIBHOTO
npuoOpeTeHUsT W OLECHKM HOBOW  uWH(poOpmaruu  (GU3HYECKOTO

CoJIep KaHUsI.


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

3amaum Kypca:

1. yrmyOneHue u cucteMaTH3aIUs 3HAaHUHN yJaiuxcs;
2. YyCBOGHHUE y4alllUMHCA OOILIUX aJrOpUTMOB PELICHHUS 3a/1a4;

3. OBJaJeHNE OCHOBHBIMU METOJAMH PEIICHUS 3a/1a4.
2. O0mas xapaKTepucTuKa Kypca

IIpouecc pemeHus 3aga4 CIy>KUT OJHUM M3 CPEACTB OBJIAJECHUS CUCTEMOU
HAy4YHbIX 3HAHUW [0 TOMY WJIM MHOMY Yy4yeOHOMY mnpeameTy. OcoOeHHO BEIHKa
€ro poJib Ipu 00yueHU! (pu3mKe, rIe 3a1a4l BbICTYNAIOT JEHCTBEHHBIM CPEICTBOM
(bopMHpOBaHUS OCHOBOIIOJIATAOMNX (PU3NYECKUX 3HAHUN U yMeHul. B mpouecce
pemieHuss OOydarolMecs: OBJIAJIEBAIOT METOJAaMU HMCCJEJIOBAHMS  Pa3JIMYHBIX
SBJICHUA NPUPOABI, 3HAKOMSTCS C HOBBIMM IIPOTPECCUBHBIMU HJIEAMH U
B3IJIIJaMU, C OTKPBITHUSIMM ~ OTEYECTBEHHBIX YYEHBIX, C JOCTH)KCHHUSIMHU
OTE€YECTBEHHOM HAYKU U TEXHUKH, C HOBBIMU MPOPECCUIMHU.

[Iporpamma 3JIEKTUBHOIO Kypca OpPHUEHTUPYET YUMTENs Ha JajbHEWIIee
COBEPIIICHCTBOBAHUE YK€ YCBOCHHBIX OOYy4YarONIMMUCS 3HAHUU W ymeHuud. [[ns
3TOr0 BCS MPOrpaMma JEIUTCS Ha HECKOJIBKO pa3zienoB. B mporpamMme BbIIEIEHBI
OCHOBHBIE pa3Jiefibl MIKOJBHOTO Kypca (PU3MKH, B Hayaje M3y4YEeHHs] KOTOPBIX C
yUYalIMMHCS MOBTOPSIOTCSI OCHOBHBIE 3aKOHBI U (POpMyJIbl JaHHOTO paszzena. [Ipu
no0ope 3a4ay MO KaxJAOMy paslelly MOXHO HCIOJIb30BaTh BBIYMCIHUTEIbHBIE,
KaueCTBEHHbIE, TpauuecKue, SKCIEPUMEHTAIIbHBIE 3aa4H.

B Havasie u3ydyeHMs Kypca JAeTcs JiBa ypOKa, LEJIBI0 KOTOPBIX SIBIISAETCS
3HAKOMCTBO YYaILUXCS C MOHSATUEM «3a/1auay, UX KiIacCu(PUKalUel U OCHOBHBIMU
cnocobamMu pelieHusa. borbpioe 3Haue€HHWE JAeTCS  AITOPUTMY, KOTOPBIM
(bopMUpYET MBICIUTEIbHBIC ONEpAllM: aHAJIU3 YCIOBUS 33Ja4u, IOTaKa, MPOEKT
pelIeHus, BbIIBM)KEHHE TUITOTE3bI (pELIeHHUE), BHIBO/I.

B 10 xmacce mnpu pemeHun 3amad  0coboe BHUMAHHE YACIACTCS
IIOCJIEN0BATEIBHOCTH JNEHUCTBUH, aHaIU3y ¢buznyecKoro SIBJICHHS,

MIPOTrOBAapUBAHUIO BCIYX PEIICHMS], aHAJIM3Y MOJIy4eHHOro oTBera. Eciiu B Hauane



paszena sl WLTIOCTPALIMU UCIOJIB3YIOTCS 3aJja4l U3 MEXAHUKHU, MOJICKYJISIPHOU
bu3MKY, >IEKTPOJUHAMHUKK, TO B JAJIbHEWUINEM pEIaloTCsa 3aJaud U3 Pas3esioB
kypca ¢usuku 11 kiacca.

[Ipu moBTOpeHHMH O00O0OIIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETHUUECKUI
Marepuall, TaK W TMPUEMbl PELICHUS 3aJa4d, NPUHUMAIOTCS BO BHHUMAaHUE LEJU
MMOBTOPEHUS MPHU MOATOTOBKE K €IMHOMY F'OCY/IapCTBEHHOMY 3K3aMEHY.

[Ipu pemenun 3amad MO  MEXaHUKE, MOJICKYJIAPHON  (uU3HKeE,
ANEKTPOJUHAMUKE TJaBHOE BHHMaHHE oOpaiiaercs Ha (GOpMUpPOBAHUE YMEHUU
pemarh 3a7a4u, Ha HAaKOIUJIEHUE OTbITa PEIIECHUS 3a/1a4 PA3IMYHON TPYIHOCTH.

IpuHuMIBLI 0TOOPA COMEPKAHUA M OPTAHN3AIMHU Y4eOHOT0 MaTepHaJia

o COOTBETCTBHE COJIEP’KaHUs 3a7ad YPOBHIO KIACCUYECKON (U3HKH,
BBIJICPKABIIUX TIPOBEPKY BPEMEHEM, a TaK)K€ YPOBHIO Pa3BUTHUS COBPEMEHHOM
(GbU3MKN, C BO3MOXXHOCTBIO TOCTPOCHHS B TpoOIleCcCe pelieHus (PU3NUYECKUX U
MaTeMaTUYECKUX MOJIEe Hu3y4aeMbIX OOBEKTOB C PA3IMYHON CTENECHBIO
JeTalu3aliy, pealn3yeMOd Ha OCHOBE IIPUMEHEHHS: KOHKPETHBIX 3aKOHOB
bu3nUecKux TEOpUH, byHIaMEHTAIBHBIX bu3HIecKuX 3aKOHOB,
METO/IOJIOTUYECKUX MPUHIIUIIOB (PU3HUKHU, a TaKKE METOJOB IKCIEPUMEHTAIBHOM,
TEOPETUYECKON U BBIYMCIUTEIbHON (PU3HKHY;

o COOTBETCTBHE  COJepKaHusi W (HopM  TpembsBiICHHUS  3a1ad
TpeOOBAHMSIM TOCYIAPCTBEHHBIX MPOTPAMM 10 (PUBHKE;

o BO3MOXKHOCTh OOY4Y€HHs aHaJIu3y YCJIOBHI SKCHEPUMEHTAIBHO
HaO0JII01aeMbIX SIBIEHUM, pacCCMaTPUBAEMbIX B 33]1a4€;

o BO3MOXKHOCTh (DOPMHUPOBAHMS TIOCPEICTBOM COJCpKaHUA 3a7ad U
METOJIOB HX pEeIlIeHHUs HAay4YHOr0 MHUPOBO33PEHHUS M HAy4YHOTO IMOJX0Ja K
W3YUYCHHUIO SIBJICHUHN TIPUPO/IbI, aICKBATHBIX CTUIIIO MBIIUICHUS, B paMKaX KOTOPOTO
MOXET OBITh PEIIICHA 3a]a4a;

o YKU3HEHHBIX CUTYaIlUi U Pa3BUTHSI HAYYHOTO MUPOBO33PEHUSI.

[Ipennaraempri KypcC OpPUEHTUPOBAaH Ha KOMMYHUKATUBHBIN
UCCJIENOBATENLCKUM  MOAX0J B OOYYEHHH, B KOTOPOM MPOCIIEKHUBAIOTCS

CICAYIOHIUE JTallbl CY6’LCKTHOI>1 ACATCIIBHOCTHU yYalllUXCA U YUHUTCIIA: COBMCCTHOC
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TBOPYECTBO YUYUTEIS M YYANIUXCS 10 CO3MaHUI0 (PU3NYECKONH MPOOIeMHON
CUTyalluu WU JAEATEIHHOCTH MO Moa0Oopy LHMKIA 3a7ad Mo M3ydaemMoul Teme —
aHaIM3 HaWJeHHON mpoOJeMHON cuTyauuu (3a7add) 4yeTkoe (popmylrpoBaHUE
dbu3ndeckoil dactu mpoOJeMbl (3a7aud) BBIIBIDKCHHE THUIIOTE3  pa3paboTKa
mMozenerd  (pU3MUECKUX, MATeMaTHYeCKHX) MPOTHO3UPOBAHUE PE3YJbTATOB
Pa3BUTHSL BO BPEMEHHM HKCIIEPUMEHTAIILHO HAOMIOAAEMbIX SIBJICHHM MpOBEpKA U
KOPPEKTUPOBKA TMIOTE3 — HAXO0XJICHUE PEIICHUM MPOBEPKa U aHAJIU3 PEUICHUN
— TPEIOKEHHS TI0 UCTIOIb30BAHUIO TOJYUYEHHBIX PE3YyJIbTAaTOB JJIS MOCTAaHOBKU
U pEeIICHUs] OPYTuX MpodJieMm (3amad) mo u3ydaeMou Teme, Mo paHee M3yYEHHBIM
TemMaM Kypca (QU3MKM, a TaKXke 10 TeMaM JpYyrux MpeaMeTOB

CCTCCTBCHHOHAYYHOI'O TUKJIA, OLICHKA 3HAYCHUAI.

O0mue pekoMeHAAINHU K NPOBEICHUI0 3AHATHH

[Ipy wu3ydeHMH Kypca MOTYT BO3HHMKHYTh METOJUYECKHE CIIOXHOCTH,
CBSI3aHHBIE C TE€M, YTO 3HAHWH MO OOJBIIMHCTBY pa3leioB Kypca (U3UKH Ha
YPOBHE OCHOBHOW IIKOJBl HEJIOCTATOYHO JJIsi OCO3HAHHOIO BOCHPUATHS pAla
paccMaTpuBaEMBbIX BOIPOCOB U 3a7ad.

bonbmias wacTh Marepuana, COCTABIAIOIIAS COAEPKAHUE TPUKIAJTHOTO
Kypca, COOTBETCTBYET TIOCYJapCTBEHHOMY OO0Opa30BaTebHOMY  CTaHIAPTY
¢u3nueckoro oOpa3zoBaHus Ha MPOPUIBHOM YpOBHE, B CBSI3H, C YEM KypC HE
CTOJIBKO pacIIUpsieT KPYT MPEeIMETHBIX 3HAaHUM y4alluXcsi, CKOJIBKO YIIIyOJsieT Uux
32 CUET YCUJICHUS HEMPEIMETHBIX MHPOBO33PEHUYECKOW M METOA0JIOTHYECKOMH

KOMITIOHCHT COJACPIKaHMA.

MeToabl 4 Opranu3anuoHHbIe GopMbl 00yUYeHU s
Jnsg  peamnsanmu  1ejie W 3a4a4  JAHHOTO NPUKIAAHOTO  Kypca
MIPEINoJIaraeTcsl UCIOIb30BaTh CICAYIOIIME (OPMbI 3aHITUN: MPAKTUKYMBI IO
pEIIeHHIO 3a/7a4, CaMOCTOsITeIbHAsT padoTa yJaruxcs, KOHCyJIbTaiuu, 3a4eT. Ha

3aHATHAX TPUMCHAIOTCA KOJUICKTUBHBIC W HWHIAWBUAYAJIbHBIC (bOpMBI pa6OTBII



MIOCTAaHOBKA, PEIICHUsS M OOCYKIEHHUS peIlIeHus 3aJad, MOJATOTOBKA K E€IUHOMY
HAI[MOHAJLHOMY TECTHUPOBAHUIO, MOAOOP M COCTABIICHHE 3a/ad HA TeMy U T.1.
[Tpenmnonaraercs TakX e BBIIOJHEHUE JOMAIHUX 3a/laHui MO0 PEUICHHUIO 3a/ad.
JlomuHaHTHOW ke (OpMON ydeHHs JOJDKHA CTaTh HMCCIENOBaTeNIbCKas
JEATEIbHOCTh YYEHHKA, KOTOpash MOKET ObITh peajii30BaHa KaK Ha 3aHATUAX B
KJIacce, TaK U B XOJI€ CAMOCTOSITENIbHOM paboThl ydamuxcs. Bee 3aHATHS JOIKHBI
HOCUTD MIPOOJIEMHBIN XapaKTep U BKIOYATh B ce0s1 CAMOCTOSITENbHYIO padoTy.
MeTtoapl 00ydeHusl, IPpUMEHSIEMbIE B paMKaxX MPHUKIAJHOTO Kypca, MOTYT U
JOJDKHBI ~ OBITH ~ JOCTaTOYHO  pa3HooOpaszHbiMu.  lIpexxne  Bcero 37O
uccienoBareNibckas paboTra caMuX ydYalluxcsi, COCTaBjJeHHUE O000O0IIAIIMNX
TaOJIML, a TAaKXKe MMOATOTOBKA U 3allMTa yYallUMUCS aITOPUTMOB pEIICHUs 3ajad.
B 3aBucMMoOCTH OT HHIMBHIYaJbHOTO IUIaHA YYHUTENb JOJDKEH IMpeaarathb
y4Yaliumcsl MOATrOTOBJICHHBIM UM EpeUYeHb 3a/1a4 Pa3IMYHOI0 YPOBHS CJIOKHOCTH.
[TomMuMO HcCCnenOBaTENbCKOTO METOJA LEJIeCO00pa3HO HCIOJIb30BaHUE
YaCTHUYHO-TIOMCKOBOTO, MPOOJIEMHOTO M3J0XKEHHUS, a B OTACIBHBIX CIIy4asx
uH(GOpMallMOHHO-WILTIOCTpaTuBHOro. Ilocmeanuii mMeTos npuMeEHseTcs B TOM
cllydae, KOTJa y Yy4Yalluxcs OTCYTCTBYeT 0a3a, MO3BOJIAIONMIAs HCIOIb30BATh

IMPOAYKTUBHBIC MCTOIBI.

CpeacrBa 00yueHust

OCHOBHBIMH cpeacTBaMu 06yquH>1 IMPpHU U3YUCHHUH IIPUKIIATHOTO KypCa

SIBIISTFOTCS:
. duznyeckne MpuoOOpPHI.
. ['padrueckue mmocTparuu (CXeMbl, 9epTEKH, TPadUKH).
. JlnakTnueckue Matepuasl.
. YueOHukn GU3UKH IS CTAPIIUX KIACCOB CPETHEHN IITKOJIBI.
. VYueOHbie mocoOus o Gpusnke, COOPHUKHU 3a7ad.



Opranuzanms caMmoCTOATEIbHOH PadoThl

CamocTosTenbHass paboTa MOpeArnojaraeT Co3JaHue JAMJIAKTHUYECKOTO
KOMILJIEKCA 3aJay, pPEUICHHBIX CAMOCTOSATENBHO HA OCHOBE MCIOJb30BaHUA
KOHKPETHBIX 3aKOHOB (DU3MUECKUX TEOpUH, (yHIaMEHTANbHBIX (U3MUECKUX
3aKOHOB, METOAOJOIMYECKMX MPUHLUUIIOB (U3MKH, a TaKXKE METOJI0B
AKCIIEPUMEHTAIBHON, TEOPETUYECKON U BBIUMCIUTENBHON (DU3UKU W3 Pa3IUYHbIX
COOPHHUKOB 3a/1a4y C OpUEHTaUeN Ha MpoduIbHOE 00pa30BaHUE YUALIUXCS.

OxugaeMbIMHU pe3yJIbTATAMM 3aHATHH SABJIAIOTCH:

. pacuMpeHne 3HaHu 00 OCHOBHBIX aJITOPUTMAX pEIIEHUs 3a/1ay,
Pa3IMYHBIX METOAAX IPUEMaXxX PELICHUs 3a/1ay;

. pa3BUTHE NMO3HABATENIBHBIX HUHTEPECOB, NHTEIJIEKTY AJIBHBIX U
TBOPYECKUX CIIOCOOHOCTEN HA OCHOBE OIBITa CAMOCTOSITEIBHOTO PUOOPETEHHUS
HOBBIX 3HaHWM, aHaIM3a U OLICHKU HOBOM MH(OpMAIIH;

. CO3HATEJILHOE CaMOOIIPEIEIECHNE YUEHNKA OTHOCUTENBHO IPOQUIIS
JanbHENIero 00y4eHus: uiu npopecCUoHaIbHON AESITENbHOCTH;

. NOJIy4eHHUE NPECTABICHUN O posid (PU3UKH B MO3HAHUHU MUPA,

(I)I/IBI/I‘-IGCKI/IX N MaTCMAaTHYCCKHUX MCTOAAaX MCCIICIOBaHMA.

TpeOoBaHus K YPOBHIO OCBOCHUSA COJACPKAHMSA Kypca:
VYyammecs 10/KHbBI YMETh!

- aHaJU3UpOBaTh (PU3UUECKOE SIBICHHUE;

- IPOroBapuBaTh BCIYX PELICHUE;

- aHAJIM3HUPOBATH MOJYYECHHBIN OTBET;

- KJIaccHU(pUUMPOBATh NMPEAJIOKEHHYIO 3a1a4y;

- COCTAaBJIATH IIPOCTENIINX 3aa4H;

- MMOCJICA0BATCIIbHO BBIIIOJIHATDL U IIPOroBapuBaTh 3TAallbl pCIICHMA 3aJa4n



CpEOHEN TPYIHOCTH;

- BBIOMpATh pallMOHAIBHBIN CIIOCOO PELICHU 3a4a4H;

- pemaTb KOMOMHUPOBAHHBIE 3a/1a4H;

- BIAJETh PA3JIMYHBIMU METOJIAMH PEUICHUS 3a1a4: aHATUTUUECKUM,
rpa)uyecKuM, 3KCIIEPUMEHTAIBHBIM U T.1.;

BJIaACTb MCTOAaMHU CaAMOKOHTPOJIAA U CAMOOLICHKHU



3. Conep:xaHue Kypca

10 -11 kiaccel

duznueckada 3agava.
Knaccunduxanus 3agau
(4 9)

Yro Takoe ¢usnueckas 3amada. CoctaB ¢usmueckoin 3amaun. Dusnyeckas
TEOpHUsl U pelieHue 3a7a4. 3HaueHHe 3a7a4 B 00yUYEHUHU U KU3HU.

Knaccuduxanus guznueckux 3agad no TpeOOBAHUIO, COJIEPKAHUIO, CIIOCOOY
3amaHus U pemeHus. [IpuMepsl 3a1a4 Bcex BUIOB.

CocraBnenue ¢uzndeckux 3anad. OCHOBHBIE TpeOOBaHUS K COCTABJICHHUIO

3aga4. CriocoObl ¥ TEXHUKA COCTaBJIeHUs 3aja4. [Ipumepsl 3a1a4 Bcex BUIOB.

IIpaBuiia u npueMbl pemieHUs: (PU3MIECKHUX 32424
(6 9)

OO6mue TpeOOBaHUSA MpU pelieHHH (PU3MYECKUX 3a/ad. OTamnbl PEIICHHS
¢usunueckoil 3amaun. Pabora ¢ TekcToMm 3amaun. AHanu3 (U3HYECKOro SIBIICHUS,
dbopMyIMpOBKa HJIEH * pelieHus (TUTaH pericHus). BeInoHeHUe M1aHa PeIIeHUs
3agaun. YucnoBod pacueT. MCmosib30BaHUE BBIYUCIUTEIBHON TEXHUKU IS
pacdeToB. AHanu3 pemnieHus u ero 3nadeHue. OpopmiieHrue pemeHus.

TunuyHbIe HEOCTATKH MPU PEIIeHUH U 0OPMIICHUN peIieHUs (Pu3ndecKoit
3amaun. M3yueHune NpUMEpOB pelieHus 3ajad. Pa3inuHble TPUEMBI U CIIOCOOBI
pCEILlICHUs:  aJIrOPUTMbI,  AHAJIOTHH, TEOMETPUUECKHE  TpueMbl. MeTtox

pa3MepHocTel, rpaduyeckue perieHus 1 1. 1.

/InHaMuKka U cTaTUKA
(8 1)

KoopauHaTtHblli MeTOA pElICHUs 3a7ay MO0 MeXaHuke. PemieHune 3amad Ha
OCHOBHBIE€ 3aKOHBI AUHAMUKHU: HbIOTOHA, 3aKOHBI JJIs1 CUJI TATOTEHHUS, YIPYTOCTH,
TPEHUS, CONMPOTUBJIEHUS. Pelenre 3amad Ha IBUKEHUE MaTEpPUAIIbHOM TOYKH,
CHUCTEMBI TOYEK, TBEPAOTO TEJIA MOJT IEUCTBUEM HECKOJIBKUX CHIL.
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3amauyn Ha onpeesieHUE XapaKTePUCTUK paBHOBECHUS (PU3MUECKUX CHCTEM.

3ajayn Ha MPUHLWAIN OTHOCUTENBHOCTU: KUHEMATUYECKUE M JTHHAMHYECKUE
XapaKTEPUCTUKU JBUKEHUS TeJIa B PA3HBIX MHEPIIMATIBHBIX CUCTEMAaX OTCUETA.

[TonOop, cocraBieHHE W pEUIEHUE IO HWHTEPECaM pa3IMYHBIX CHOKETHBIX
3a/lay: 3aHUMATENbHBIX, JKCIEPUMEHTAIbHBIX C OBITOBBIM COJCpPXKAHUEM, C
TEXHUYECKUM W KpPaeBEIYECKUM  COJACpP)KAHUEM,  BOEHHO-TEXHUYECKUM
COJIEP)KaHUEM.

BKCKprI/IH C I CJIBIO 0T6opa JaHHBIX AJIsI COCTABJICHHS 3a/1a4.

3aKOHBI COXpaHEeHUs
(89)

Knaccudukanus 3amad 1o MEXaHUKE: pEIIeHUE 3aJad  CpelcTBamMu
KMHEMAaTHKHU, TUHAMUKH, C TIOMOILbIO 3aKOHOB, COXPaHCHMUSI.

3agauM HA 3aKOH COXPAHEHUSI UMITYJIbCa U PEaKTUBHOE JBIKCHHE. 3a/1auu Ha
onpeesieHre paboThl U MOIIHOCTHU. 3aJ]a4i Ha 3aKOH COXPAaHEHUS U MPEBPAILICHUS
MEXaHUYECKON SHEPIHUU.

Pemrenne 3amay HeckonbkuMH criocooamu. CocTaBiieHHE 3a1a4 Ha 3aJaHHBIC
OOBEKThl WJIM SBIICHHSA. B3aumMoOmpoBepKa pemraeMbIX 3ajlad. 3HAKOMCTBO C
MpUMepaMH pelIeHus 3ajlad M0 MEXaHUKE PEeCyOIMKAHCKUX M MEXIYHapOIHBIX
OJIMMITHA]I.

KoHcTpyKTOpCcKHE 3aauu W 3aJa4d Ha MNPOEKTHI: MOJICNIb aKCEJIEPOMETpa,
Moaenb MasaTHuka @Dyko, MOJedb KpPOHINTEHHA, MOJEIb NYIIKA C
MPOTUBOOTKATHBIM YCTPOMCTBOM, MPOEKTHI CAMOJBHKYIIMXCS TEJIECKEK, MPOCKTHI

YCTpOﬁCTB JJIsL H&6J’IIOI[€HI/I$I HEBCCOMOCTH, MOJACJIb aBTOKOJIEOATEJIbHOM CUCTEMEL.

CTpoeHue M CBOHCTBA ra30B, JKMIAKOCTEH U TBEPABIX TeJl
(6 9)
KauecTBeHHbIE 3a7aud Ha OCHOBHBIE IOJIOKEHUS M OCHOBHOE YpPAaBHEHHE
MoseKyIsipHO-KuHeTH4Yeckoi Teopun (MKT). 3agaum Ha omnucaHue MOBEACHUS
ujeanbHOro ra3a: ocHopHoe ypaBHenue MKT, onpeznenenne ckopocTd MOJIEKYJ,

XApPaKTCPHUCTHUKU COCTOAHUSA I'a3a B U30IIPOLCCCaX.

11



3agaun Ha CBOICTBAa MApOB: HCMOJb30BAaHHUE ypaBHEHUsT MeHleneeBa —
Kinaneiipona, xapakTepuUCTUKa KPUTUYECKOTO COCTOSIHUS. 3a/laud Ha OMHCaHUE
SBJICHUH TIOBEPXHOCTHOTO CJIOs; paboTa CHUJI TOBEPXHOCTHOTO HATSKEHUSA,
KaMWUISIPHBIC SBJICHUS, N30BITOYHOE JABJICHHUE B MBUIBHBIX Iy3bIPSX. 3ajaud Ha
ONPEAECICHUE XaPAKTEPUCTUK BIAKHOCTH BO3AYyXaA.

3agaun Ha OIpeJecHue XapaKTEPUCTUK TBEPJOTO Teja: aOCOMIOTHOE U
OTHOCUTEIIBHOE YJIMHEHHWE, TEIUIOBOE PACIIMPEHHE, 3amac MNPOYHOCTH, CHJIA
YIPYTOCTH.

KayecTBeHHbIE M KOJMMYECTBEHHBIE 33Ja4M. Y CTHBIM THAIOT MPH PEUICHUHN
KaueCTBEHHBIX 3a7ad. ['paduueckue HW SKCIEPUMEHTANIbHBIC 3aJlaud, 3aJauu

OBITOBOTO COOCPKAHMUA.

OCHOBBI TEPMOAUHAMUKH
(6 9)

KomOuHupoBaHHbIE 3a7aul Ha TMEPBBIA 3aKOH TEPMOJAMHAMHUKHU. 3a7adyd Ha
TEMJIOBBIC ABUTATCIIN.

DKCKypcusl C 1eJIbo cOopa TaHHBIX ISl COCTaBJICHUS 3aa4.

KoHcTpykTOpCckHe 3amaum W 3aJayd  Ha TMPOEKThI: MOJEIb Ta30BOr0
TEPMOMETPA; MOJIEIIb MPEIOXPAHUTEIBLHOIO KJlallaHa Ha OMPEAECICHHOE JIaBJICHUC;
MPOEKTHl MCIOJIB30BAHUS Ta30BBIX MPOLECCOB [JIs MMOJAa4d CHUTHAJIOB; MOJIEIIb
TEIJIOBOM MAIIIMHBI, MPOEKTHl IMPAKTUYECKOrO OMPEICIIECHUS pPaanyca TOHKHUX

KauJUISIPOB.

DJIeKTPpUYECKOEe 1 MATHUTHOE MOJIsI
(5 )
XapakTepucTUKa pelieHrus 3aaad paszzena: oO0Inee W pa3Hoe, NMPUMEpPHl U
MIPUEMBI PEIICHUS.
3ajaurd pa3HbIX BHUJOB Ha OIMMCAHHME JJICKTPUUYECKOTO TOJS pPa3IMYHBIMHU
CpPEACTBAMHU: 3aKOHAMHU COXpaHEHUs 3apsiaa M 3akoHOM KyroHa, CHIIOBBIMU
JIMHUAMU, HAPSKEHHOCTBIO, PA3HOCTHIO IMMOTEHIIMAJIOB, SHEPrUueu. Pemenue 3amayq

Ha OIIMCAHHUC CUCTCM KOHIACHCATOPOB.
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3agauu pa3HbIX BUJIOB HA OMMCAHWE MArHUTHOTO TOJISl TOKA U €r0 JCHCTBHUS:
MAarHuTHAass MUHAYKIUS U MarHUTHBIN NOTOK, ciiia Amriepa u cuna Jlopenua.
PemieHre KadyeCTBEHHBIX JKCIEPUMEHTAIBHBIX 33/1a4 C HCHOJIb30BAHUEM

JIEKTPOMETPA, MATHUTHOIO 30HAA U APYTroro 000py10BaHusl.

IToCcTOSTHHBIN JIEKTPUYECKUIN TOK B PAa3JIMYHbIX Cpeaax
CAY

3ajmaun Ha pas3M4yHbBIE IIPUEMBI pacyeTa CONPOTUBIICHUS CIIOXKHBIX
AIEKTPUUECKUX IeNeil. 3a/1auyu pa3HbIX BUJOB «a OMMCAHUE AIEKTPUUECKUX Lenel
IIOCTOSIHHOT'O 3JIEKTPUYECKOTO0 TOKa € MOMOMIbIO 3akoHa Oma Uil 3aMKHYTOH
uemnu, 3akoHa J[xoyns — JIeHna, 3aK0HOB MOCIIEA0BATEIBHOIO U MMAPAJUIEIBHOTO
coenuHeHuid. O3HakomieHue ¢ mnpaBuwiamMu Kupxroda mnpu pemieHun 3amad.
[TocranoBka u pemieHue (POHTAIBHBIX SKCIEPUMEHTAJIbHBIX 3aJad  Ha
ONpEJEICHHE MOKa3aHU MPUOOPOB NPU M3MEHEHHHM CONPOTUBIIEHUS TEX WIH
WHBIX YYaCTKOB LIEMHU, HA ONPEJECICHUE CONMPOTUBICHUN YYacTKOB LIEMH U T. [I.
Pemenue 3amay Ha pacyeT yyacTtka nenu, umeromen 9/(C.

3ajaun Ha ONHUCAHHME MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa B JJIEKTPOIUTAX,
BaKyyMe, raszax, IoJylnpOBOJAHUKAX: XapaKTEPUCTUKA HOCUTEIEH, XapaKTEPUCTUKA
KOHKPETHBIX sIBJIEHUU U Jip. KauecTBEeHHbIE, 3KCIIEPUMEHTANIbHbBIE, 3aHUMATEJIbHbIE
3aJlayy, 337]a4M C TEXHUYECKUM COJIepKaHUEM, KOMOMHUPOBAHHbBIE 33/1a4H.

KoHcTpyKkTOpCKME 3aauM  Ha TMPOEKTHI: YCTAaHOBKA I HAarpeBaHMUs
XKUJKOCTU Ha 3aIaHHYIO0 TEMIIEpaTypy, MOJENIb aBTOMAaTHYECKOTO YCTpPOMCTBa ¢
AJIIEKTPOMAarHUTHBIM peEJe, MPOEKTbl M MOJEIM OCBELICHHUS, BBIIPIMUTENL U
YCUJIUTENb Ha MOJYNPOBOJHUKAX, MOJEIN H3MEPHUTENbHBIX NTPUOOPOB, MOJEIU

«CYCPHOTO AIIHUKA».

DJIeKTPOMATHUTHBIE KOJI€0AHUSA U BOJIHBI

(14 9)
3ajaun pa3sHbIX BUJOB HA OMMCAHUE SIBJICHUS 3JIEKTPOMArHUTHOW MHAYKIUU:

3aKOH C-)JIeKTpOMaFHI/ITHOﬁ HHAYKOWH, IIPABUIIO .HCHLIa, HHAYKTHUBHOCTD.
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3amaun Ha IEPEMEHHBIN MEKTPUUECKUI TOK: XapaKTEPUCTUKH MEPEMEHHOTO
AIIEKTPUYECKOTO TOKA, SJICKTPHUUECKHUE MAIIMHBI, TpaHCHOpMaTOp.

3ajauyM Ha ONMCAHHWE PAa3JIMYHBIX CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH:
CKOPOCTb, OTPKEHHE, TpeTIOMIICHHE, HHTep(epeHtns, Tudpakius, mosipu3aIusl.
3amaun O TIEOMETPUYECKOM OITUKE: 3epKajia, onThudeckue cxemel. Kiaccu-
¢ukanus 3agau no CTO u npuMepsl UX peleHMs.

3ajmauyn Ha ONpENEICHUE ONTHYECKON CXEMbI, COAEPKALIEHCS B «YEPHOM
ALIUKE»: KOHCTPYHpPOBAaHME, IpPHEMbl U TPUMEpbl pelleHus. ['pymnmoBoe u
KOJUIEKTUBHOE pELIEHHWE HKCIIEPUMEHTAJIbHBIX 3aJad C  HMCHOJb30BaHUEM
ocuuiorpaga, 3ByKOBOro reHeparopa, TpaHc(opmaTopa, KOMIUIEKTa MpHOOPOB
JUI. U3y4EHUS CBOMCTB JJIEKTPOMArHUTHBIX BOJH, 3JEKTPOU3MEPUTENbHBIX
npruOOpOB.

DKCKypCHs C LIETbI0 cOOpa JaHHBIX JIJIsl COCTaBJICHUS 3a/1a4.

KoHcTpyKkTOpckue 3afauM M 3ajJaud Ha MPOEKTHI: IUIOCKUI KOHIEHCATOp
3aJIaHHOM €MKOCTH, T€HEPATOPhl Pa3IMYHBIX KoJieOaHUM, TpuOOp A1 U3MEpPEHUs

OCBCIICHHOCTH, MOJCJIb IICPCAAYIN IJICKTPOSHCPIUH U JP.
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KaJIeHI[apHO — TEMATHY€CKOC IVIAHUPOBAHHUE

10 kaacc
Ne Tema 3aHATHA Koua-Bo | laTa
n/n 4acoB
BBenenue (1 yac)
1 dusnueckas 3aja4a. 1
Knaccudukanms 3agad. [IpaBuna u npuemsl pemeHusi Gu3HIecKux 3aaad.
Kunnemaruka (4 yaca)
2 | OcHOBHEBIC 3aKOHBI U IOHATHS KMHEMATHKH. 1
3 | Pemienue pacueTHbIX U rpaUuECKUX 3a/1a4 HA PABHOMEPHOE JTBUKCHHE. 1
4 | PemieHue 3a1a4 Ha paBHOYCKOPEHHOE JIBUKEHHE. 1
5 | JIBmkeHue 1o OKpykHOCTH. Pemienue 3amau. 1
JIMHAMHMKA ¥ cTaTHKA (6 4acoB)
KoopaunatHbIl METO peIIeHHS 3a/1a4 0 MexaHuke. Pemienne 3a1a4d Ha
6 | OCHOBHEIC 3aKOHEI JUHAMUKH: HbIOTOHA, 3aKOHBI JIJII CHUJI TATOTCHUS, 1
YIPYTOCTH, TPEHHUSI, COMPOTHUBIICHUS.
7 Pemienne 3amau Ha JBMIKEHHE MaTEpUATBHOM TOYKH, CHUCTEMBI TOYEK, 1
TBEPJIOTO TeJIa MOJ ICUCTBUEM HECKOJIbKHUX CHJI.
8 3ajaun Ha ONpECNICHUE XapaKTEPUCTUK PaBHOBECHS (DU3UUECKUX 1
CHCTEM.
3amaun  HA TOPUHIMO OTHOCUTEIBHOCTH: KHHEMAaTUYECKUE U
9 | lMHaAMUYECKHE  XapaKTepUCTHUKU  JBMOKEHUA  Tejda B Pa3HbIX 1
WHEPIUATBHBIX CHCTEMAaX OTCYETA.
10 [Tog6Gop, cocTaBiaeHUE U PEIICHUE 3a/1a4 IO HHTEPECaM. 1
11 dusnyeckas oJIMMIIAAAA. 1
3akoHbI coxpaneHus (7 4acoB)
12 Knaccudukanus 3agad mo MexaHuKe: pelieHHe 3aaad CpeacTBaMu 1
KHHEMATUKH, TUHAMUKH, C TIOMOIIbIO 3aKOHOB COXPAHCHHSI.
13 | 3agaun Ha 3aKOH COXPAaHEHHUs UMIYJIbCAa U PEAKTUBHOE JBUKEHUE. 1
14 | 3agaun Ha omnpezesieHre padOThl U MOIIIHOCTH. 1
15 3ajaun Ha 3aKOH COXPAHEHMS U MPEBpAIICHUS MEXaHUYECKON 3HEpruu. 1
Pemrenne 3a1a4 HECKOJIBKHMHU CIIOCOOAMH.
16 CocraBiaeHne 3aJad Ha  3aJaHHBIE  OOBEKTHI WM  SIBICHUS. 1
B3anmMornpoBepka pemaeMbpIx 3a1ad.
17 3HAaKOMCTBO C  IpUMEpaMH  pelieHuss  3aJa4 [0  MEXaHUKe 1
pecnyOIMKaHCKUX U MEXIYHAPOIHBIX OJUMITHA].
18 du3nyeckas oJUMIIAAAA. 1
CTpoeHue U CBOMCTBA ra3oB, ;KIWIKOCTEeH U TBEPALIX TeJ (5 yacoB)
19 KadectBenHsble 3a1aun Ha OCHOBHBIE MOJIOKEHUSI 1 OCHOBHOE ypaBHEHHUE 1
MOJIEKYJIsIpHO-KMHeTH4ecKoi Teopun (MKT).
3amaun Ha OMMCaHWE MOBEIEHUS HUIeaJTbHOTO Ta3a: OCHOBHOE yYpaBHEHHE
20 | MKT, onpeznenenre CKOpOCTH MOJIEKYH, XapaKTEPUCTUKU COCTOSIHUS raza 1
B M30IPOIIECCaX.
21 3ajaun Ha CBOIMCTBA MApoOB: UCIIOJNB30BAaHUE ypaBHEHUs MeHneneeBa— 1
Knaneiipona, XxapakTepucTuka KpUTHIECKOTO COCTOSIHUSA.
3ajaun  Ha  ONpeAeNieHHE  XapakTepUCTHUK  TBEPJAOro  Telna:
22 | abCOMIOTHOE M OTHOCUTEIHHOE YIJIMHEHUE, TEIIOBOE PaCIIMpEHUE, 3arac 1
MIPOYHOCTH, CHJIA YIIPYTOCTH.
23 KauecTBeHHBIE ¥ KONWYECTBEHHbIE 3adaud. [ padudeckue u 1

OKCIICPUMCHTAJIIBHBIC 3a4a49u, 3a1a4n OBITOBOT'O COJCPpIKaHM.
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OCHOBBI TepMOIMHAMHUKH (4 yaca)

24 KomOnHMpOBaHHbIE 33a41 HAa IEPBbIM 3aKOH TEPMOIHMHAMUKH. 1

25 3agaun Ha TEIUIOBBIE IBUTATEIH. 1

26 KoHcTpyKkTOpCKHE 3a/1a4M U 3a/1a4i Ha IPOEKTHI: 1

27 dusznueckas omuMIIanA. 1

dyiekTpuyeckoe moJie (4 yaca)

28 XapakTepucTUKa pelieHus 3a7ad pasziena: olmee U pasHoe, 1

MIPUMEPHI U IPUEMbI PEIICHUS.
3ajmaun  pa3HbBIX BHUJOB HA OINHUCAHHUE HIIEKTPUUYECKOTO IOJIS

29 | pa3IMYHBIMU CpPEJICTBAMU: 3aKOHAMH COXPaHEHHs 3apsija U 3aKOHOM 1
Kynona, cunoBeIMH JIMHUSIMU, HAPSDKEHHOCTHIO.

30 3agauM  pa3HbIX BHUJOB Ha ONHUCAHUE JJIEKTPUUECKOTO TOJIS 1
Pa3IMYHBIMU CPEJICTBAMHU: Pa3HOCTHIO MOTEHIIMAIOB, SHEPTHEH.

31 Penienue 3aad Ha onurcaHue CUCTEM KOHJIEHCATOPOB. 1

IlocTOsIHHBIN DJIEKTPUYECKHIi TOK B Pa3JIMUYHBIX cpeaax (4 yaca)

30 3aga4yM Ha pa3lIMYHbIC MPUEMBbI pacueTa CONMPOTUBICHUS CIIOAKHBIX 1

AIIEKTPUYECKUX IICTICH.
Pemenne 3amau Ha pacuer ywactka wnenu, umeromen IJ(C.

33 | [locTanoBka u pemieHue (QPOHTAIBHBIX HKCICPUMEHTAIBHBIX 3a7a4 Ha 1
onpeeseHue TOKa3aHuil mpuOOpPOB.

34 3agayM Ha ONHUCAaHHUE IIOCTOSIHHOTO JJIEKTPUUYECKOIO0 TOKa B 1

9JICKTPOJINTAxX, BAKyyM€, ra3dax, rnoJIylipOBOJHUKAaX.
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KanengapHo — TeMaTnuyeckoe MJIaHMPOBaHHe

11 knace
Ne Tema 3aHATHA Koa-Bo | JlaTta
n/n 4acoB
MarnuTtHOe moJie (2 yaca)
3amauyn pa3HbIX BUJOB Ha OMHMCAHWE MAarHUTHOTO IOJISI TOKA U €ro
1 | nmeiicTBHsS HAa TPOBOAHUK C TOKOM: MArHUTHAs MHAYKLUS U MarHUTHBIA 1
MOTOK, CHJIa AMIIepa.
5 3ajaun pa3HbIX BUJOB HAa ONMCAHWE MArHUTHOIO TOJIS TOKAa U €ro 1
JICUCTBUS Ha ABMXKYIIMICA 3aps: cuia JlopeHna.
DJIeKTPOMATrHUTHBIE KoJle0aHNsi U BOJIHBI (14 yacoB)
3amaun pa3HBIX BUJOB Ha OMMCAHUE SBJICHUS 3JEKTPOMArHUTHOMN
3 | MHAYKUUU: 3aKOH OJJIEGKTPOMAarHUTHOW WHAYKUMM, mpaBwio JleHna, 1
WHIYKTUBHOCTD.
4 3ajauM Ha TNEPEMEHHBIH JJIEKTPUYECKUH TOK: XapaKTEPUCTHKHU 1
MEPEMEHHOT0 JIEKTPUYECKOT0 TOKA.
5 3amaun Ha TEPEMEHHBIN JJIEKTPUYECKUN TOK: JJIEKTPUUYECKUE 1
MAaIIWHBI, TPaHCHOPMATOP.
3amaun Ha OIMHKCAHUE PA3IUYHBIX CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH:
6, 7 | CKOPOCTb, OTpaXEHHE, NpeJOMIIeHHEe, HWHTephepeHus, TuppaKuusi, 2
MOJIIpU3aIHL.
8,9, | 3amauu 10 TEOMETPUUECKOM ONTHUKE: 3epKalia, ONTHYECKUE CXEMBI. 3
10
11, Knaccudukanus 3agad no CTO u npumepsl UX pelieHus. 5
12
13 3amaun Ha OMpeneNieHne ONTUYECKON CXEMBI, COJEpPKaIEHCs B «YEPHOM 1
AIIMKE»: KOHCTPYUPOBAHUE, IPUEMBI U IPUMEPHI PELLICHUS.
14 DKCKYpCHS C IeJIbI0 cOOpa JaHHBIX ISl COCTABIICHUS 3a/1a4. 1
15 ['pynnoBoe 1 KOJIEKTUBHOE PEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4 C 1
WCIIOJIb30BaHUEM MPUOOPOB.
16 ®dusnyeckasi OJIMMITHA/A. 1
Mexanuka (7 yacos)
17 | Ob6mue MeToAbl pelIeHHs 3a7]a4 110 KHHEMaTHKe. 1
18 | 3agaun Ha OCHOBHBIE 3aKOHBI JUHAMUKH. 1
19 | 3agauym Ha MPUHIUIT OTHOCUTEIILHOCTH. 1
20 | 3amaum Ha 3aKOH COXPAHEHUS MMITYJIbCA. 1
21 | 3amauu Ha 3aKOH COXPAHEHMsI SHEPTUU. 1
29 3amau  Ha OIpeneieHHe XapaKTEepUCTUK paBHOBECHS (U3HUECKUX 1
CHCTEM.
23 | MexaHuKa »KHIKOCTEM. 1
Mouekyasipaas ¢pusuka. Tepmoaunamuka. (6 yacon)
24 | 3agaud Ha OIMCaHME ITOBEIEHUS NACATLHOIO rasa. 1
25 | 3ajauu Ha CBOMCTBA MApOB. 1
26 | 3amaum Ha ompeJeIeHNe XapaKTePUCTUK BIAKHOCTH BO3/IyXa. 1
27 | 3amaum Ha EPBBIA 3aKOH TEPMOTUHAMUKHU. 1
28 | 3amaum Ha TEIUIOBBIE ABUTATEIIH. 1
29 | 3amaum Ha ypaBHEHHE TEIUIOBOTO OayilaHca.

17




DIEeKRTPpUYECcTBO. (5 YacoB)

3az[aq1/1 PAa3HBIX BHUAOB HAa ONMUCAHUC JJICKTPUUCCKOI'O IOJIA PA3IMYHBIMU

30 1
CpeJCTBaAMHU.

31 | OGmias xapakTepucTUKa PElIeHUs 3a/1a4 1O JIEKTPOCTATHKE. 1

30 3az[a131/1 Ha MPUEMBI pacdy€éra COMPOTUBICHUS CIOXKHBIX SJEKTPHUUECKUX 1
HETEH.

33 | 3amauu Ha pacuér yyactka 1enu, umeromen IJ1C. 1

34 | 3agaun Ha ONMCaHUE MOCTOSIHHOIO TOKA B PA3JIMYHBIX CpE/iax. 1
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