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IlossicHUTe/IbHAs 3alIMCKa

Ipeamer: pusuka

Kaace: 10 - 11

Bcero yacoB Ha u3ydeHue nporpaMmmsbi: 68
KoaunuecTBO 4acoB B Hegento: 1 u.

Pabouas mporpaMma 1o 3J€KTUBHOMY Kypcy «PelieHue Gpu3ndeckux 3amauy»
B 10-11 kmaccax pazpaboTaHa B COOTBETCTBUH C:

o ®OenepanbubiM 3akoHOM OT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuUM B
Poccuiickoit @eaepanun» (C UBMEHEHUSIMU U JOTIOJTHEHUSIMU );

e Ilpuxazom MunoOpazoBanuss Poccuu ot 05.03.2004  No 1089 «O6
YTBEPKIECHUU dbenepanbHOrO KOMIIOHEHTA roCyJ1JapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB HAYAIBHOrO OOIIEr0, OCHOBHOTO OOILEro u
cpeaHero o61ero oopa3oBaHusy (C U3BMEHEHUSIMU U JOTIOJIHEHUSIMU );

e Ilonoxenuem o PabGoueii mporpamme I'BOY COIIl c. ExarepuHoBka,
yTBepxkaeHHbIM mpuka3zoM Ne 4/1 ot 8.02.2018 r.

PabGouast mporpamma 3ieKTHBHOro Kypca mno ¢usuke «Peienne ¢duznyeckux
3a/1au» COCTaBJIEHA HAa OCHOBE
o «lIporpammbl 3nekTUBHBIX KypcoB. ®Pusuka. 9-11 kmaccel. [lpodunshoe
oOydeHnue», coctaBurenb: B.A. KopoBus, - «/Ipoda», 2014 r.
® aBTOPCKOM mporpamMmbl «MeToabl pemieHus (Qu3ndeckux 3amaud»: B.A.
Opios, 10.A. Caypos, - M.: lIpoda, 2015 r.
Jlns peanuzand OporpaMMbl UCIONB30BaHO yueOHoe mocobue: B.A. Opnos,
I0.A. CaypoB «lIlpaktuka pemenust Quiznueckux 3agad. 10-11 kmaccwly, -
«Benrtana-I'pad», 2015 r.
Kypc paccuntan Ha 2 rona o0y4yeHus

Ilesn 3J1IEKTUBHOI'O Kypca:

l. pa3BuTHE  TO3HABATEIbHBIX  HHTEPECOB, HWHTEJUIEKTYaJbHBIX U
TBOPYECKHUX CIIOCOOHOCTEHN B Mpoliecce pelieHus: (U3NYECKUX 3aaad U
CaMOCTOSITEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM;

2. COBEpILIECHCTBOBAHKE MOJYYEHHBIX B OCHOBHOM KypCe 3HAHUI U YMEHUU;

3. dopmMupoBaHuE TMpeACTaBUTEIEH O TIOCTAaHOBKE, KiIacCH(UKaIIUM,
pueMax u MeTojlax peiieHus (GU3nYeCcKux 3ajay;

4. npuMeHSTh 3HaHUS TO (U3MKe MJiE OOBSICHEHUS SBJICHUN MNPUPOIBI,
CBOMCTB BENIECTBA, pelieHus (PU3UYECKUX 3a7ady, CaMOCTOSITEIILHOTO
npuoOpeTeHusi W OIEHKM HOBOM  uHpopManuu  (HU3UYECKOTO
COJICpKaHMUS.


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

Jagaum Kypca:

1. yrnyGneHue u cuctemMaTu3alus 3HAHUN yJaluxcs;
2. YCBOCHHME yUYAIIUMHKCS OOIIMX aJITOPUTMOB PEILICHUS 33/1a4;
3. OBJAJECHHE OCHOBHBIMU METOJIAMU PELICHHS 3a7a4.

2. O0mas xapakTepucTHKa Kypca

[Tpouecc pemeHus 3aay CIIY)KAT OJHUM U3 CPEICTB OBJIAICHUS CUCTEMOU
Hay4YHBIX 3HAHUM TI0 TOMY WJIM MHOMY YydeOHOMY mnpeametry. OCOOEHHO BeJHKa
€ro poJib npu 00ydeHun GU3MKe, r1e 3aa491 BbICTYIAIOT AEHCTBEHHBIM CPEICTBOM
(dbopmMupoBaHusl OCHOBOTIONAraImux (HU3NUEeCKUX 3HaHUN U ymMeHui. B mpoiiecce
penieHuss oOydarouuMecs OBJIAJIEBAIOT METOJaMHU  HCCIENOBAaHUS PA3TUYHBIX
SABJICHUM TPUPOJBI, 3HAKOMATCS C HOBBIMU IPOTPECCUBHBIMU HACSIMH U
B3MVISIJAMH, C OTKPBITUSIMA OTE€UYECTBEHHBIX YYEHBIX, C JIOCTHXEHUSIMHU
OTEUECTBEHHON HAYKH U TEXHUKH, C HOBBIMHU MPO(ECCUSIMH.

[IporpaMMa 3JEKTUBHOrO Kypca OPUEHTHUPYET YUMUTENS Ha JajbHEHIIee
COBEPILIEHCTBOBAHHUE YK€ YCBOEHHBIX OOYyYalOlUMHUCS 3HAaHUU W yMeHuid. [l
ATOTO BCA MpOrpamMMma JEIUTCA Ha HECKOJIBKO pa3fenoB. B mporpamme BblIeIIEHBI
OCHOBHBIE€ pa3fieNibl IIKOJIBHOTO Kypca (PU3MKH, B Hayaje M3y4YEHHUS KOTOPBIX C
YYAIIUMUCS MOBTOPSAIOTCS OCHOBHBIE 3aKOHBI M (pOPMYJIBI JaHHOTO pazjaena. [lpu
noAdoOpe 3alad Mo KaXIOMY pasfiely MOXKHO HCIOJb30BaTh BBIUYKUCIUTEIbHbIC,
KaueCTBEHHbIE, IpauUecKue, IKCIEPUMEHTAIbHBIC 3a]]a4u.

B Hauvane u3ydyeHHs Kypca AaeTcd JIBa YpPOKa, LIENbI0 KOTOPBIX SIBISETCS
3HAKOMCTBO Y4YaIlIUXCS C MOHSATUEM «3ajadyay, UX Kiaccupukaluel 1 OCHOBHBIMU
cnocobamu  pemieHusi. boiblioe 3HauYeHUE JAeTCA  AITOPUTMY, KOTOPBIN
(dbopMupyeT MBICIUTENIbHBIC ONEpallMi: aHAJIU3 YCIOBUS 33/1aud, IOTa/iKa, MPOEKT
pelIeHus1, BbIIBI)KEHUE TUIIOTE3bI (PEIlIeHHE), BEIBO.

B 10 xnacce mnpu pemieHud 3agady  oco0oe BHHUMaHUE VYACNSIETCS
MOCJIEIOBATEIILHOCTH JNEUCTBUM, AHAIN3Y (buznyeckoro SBJICHUS,
MPOTOBAaPUBAHUIO BCIIYX PEUICHHUS], aHAIN3Y MOJYYEHHOro oTBeTa. ECnu B Havaie
pasaena s WUIKOCTPALMU UCIOJB3YIOTCS 3aJa4d U3 MEXAHUKHU, MOJEKYJIAPHOUN
(bU3uKH, PIEKTPOJAMHAMUKHU, TO B JAJIBHEHIIIEM PEIIAIOTCSA 3a/laud U3 Pa3JesioB
kypca ¢pusuku 11 knacca.

[Ipu moBTOpeHNU 0000MIAIOTCS, CUCTEMATU3UPYIOTCA KaK TEOPETUUYECKUU
Marepuana, TaKk U NPUEMbl PEUICHUs 3aJad, MPUHUMAIOTCA BO BHUMAaHHUE UEIH
MOBTOPEHUS MPU NOATOTOBKE K EAUHOMY FOCYAaPCTBEHHOMY K3aMEHY.

I[Ipu pemieHun 3aga4y MO  MEXaHUKE, MOJIEKYJIIpHOW  (usuke,
ANEKTPOJMHAMUKE TJIABHOE BHHMaHHE oOpamaercsa Ha (HOpMUpOBaAHUE YMEHUMH
pelaTh 3a/1a4M, Ha HAKOIUJIEHUE OMBITA PEUICHUS 3a/1a4 Pa3INYHON TPYAHOCTH.

B konue wu3ydeHuss OCHOBHbIX TeM («KuHemaThka W JUHaAMHKa,
«MonekynsapHas puzukay, «IJIEKTPOAUHAMUKAY) MPOBOASTCS UTOTOBBIE 3aHATHS
B (popMe mpoBepoUHbIX paboT. PaboThl paccuuTaHbl Ha JIBa 4aca, COAEpKar OT 5
no 10 3amau, nBa BapuaHTa. Ilocme wu3ydeHus HeOOMbIIUX TeM («3aKOHBI
coxpaneHus. l'mapocratuka», «OCHOBBI TEPMOAWHAMUKNY», «BOIHOBBIE U



KBaHTOBBIE CBOMCTBA CBETA») MPOBOASATCA 3aHATHS B (hOpMe TeCTOBOM paboThl Ha 1
qac.
IpuHuunsb 0TOOpPA coepKaAHUSA U OPraHN3alUuU Y4eOHOr0 MaTepuaJia

. COOTBETCTBHUE COJEpPKAHUS 3aJad YPOBHIO KIIACCMYECKOM (DHU3UKH,
BBIJICP>KABIIUX TPOBEPKY BPEMEHEM, a TakK€ YPOBHIO Pa3BUTHUSI COBPEMEHHOM
(U3UKH, C BO3MOXHOCTHIO TIOCTPOCHHSI B MpPOIECCe peHIeHUus (PU3MYECKUX U
MaTeMaTUYeCKUX MOJENe H3ydaeMblX OOBEKTOB C Ppa3IMYHOU CTEMEHbIO
JeTalu3al, peain3yeMOd Ha OCHOBE NPUMEHEHHUS: KOHKPETHBIX 3aKOHOB
(buznyeckux TEOpUH, (byHIaMEeHTaIbHBIX (buznyecKux 3aKOHOB,
METOJI0JIOTUYECKUX MPUHIHUIOB (PU3UKHU, a TaKkKE METOJOB SKCIEPUMEHTATBHOM,
TEOPETUYECKON U BHIUUCITUTEIbHOU (PUBUKY;

. COOTBETCTBHE  cojepkaHusi U (OpM  MOpPEIbIBICHUS  3a7a4
TpeOOBaHUAM TOCYJAPCTBEHHBIX TPOTpaMM MO (PUBHKE;

o BO3MOXKHOCTh OOYYE€HHS aHajdu3y YCJIOBUH JKCHEPUMEHTAIBHO
Ha0JII0/1aeMbIX SIBIICHUM, paccMaTpUBaEMbIX B 3a/1a4¢€;

o BO3MOXKHOCTh (DOPMHUPOBaHUSI TMOCPEACTBOM COAEPKAHUS 3ajay U
METOJIOB HX pEUIEHUs HAy4HOr0 MHPOBO33PEHUS M HAY4YHOTO TMOJX0Ja K
M3YUYCHUIO SIBIICHUUN TPUPO/IbI, aI€KBATHBIX CTUJIIO MBIIIJIEHUS, B paMKaX KOTOPOTO
MOXKET OBITh pellieHa 3a/1a4a;

o KU3HEHHBIX CUTYallM U pa3BUTHS HAYYHOTO MUPOBO33PEHHUSI.

[Ipennaraemblii Kypc OPUEHTUPOBAH Ha KOMMYHUKATUBHBIN
UCCIEIOBATEIbCKUM  TMOAXO0J B OOYYEHHH, B KOTOPOM MPOCIEKUBAKOTCS
CJIEAYIONINE 3TaNbl CYObEKTHON JAESATEILHOCTH yUYaIllIUXCS U YUYUTENs: COBMECTHOE
TBOPYECTBO YUUTENS U Y4YAIIUXCA MO CO3JaHUI0 (U3UYECKOW MPOOIEMHOM
CUTYyalluu WU JEATEeNbHOCTH MO MOA00pY LMKIA 3ajad M0 U3ydaeMoll TeMe —
aHajau3 HaWJeHHOM mpoOJieMHON cuTyauuu (3anadu) yetkoe (OpMyJIHpOBAHUE
¢uznyeckor yactu mpoOJieMbl (3a7auM)  BBIABWKEHHE THUIOTE3  pa3paboTka
Mozenel  ((pu3myeckux, MaTEeMaTUYECKUX) MPOTHO3UPOBAHUE PE3YIHTATOB
pa3BUTHA BO BPEMEHHU JKCIEPUMEHTAIBLHO HAOI0O/IaeMbIX SBJICHUNW TMpPOBEpKa U
KOPPEKTUPOBKA TMIIOTE3 — HAXO0XKJICHUE PEUICHUN MpPOBEpKa U aHAJIU3 PEIICHUN
— TMPEJJIOKEHUS M0 KCTOIB30BAHUIO MOJIYYEHHBIX PE3YIbTaTOB JJIsl MOCTAHOBKHU
U pelIeHUs] IpYyrux npodsieM (3anad) mo u3yyaeMou Teme, MO paHee U3yUYEeHHBIM
TeMaM Kypca GU3MKM, a Takke [0 TeMaM JIpyTUX  MpeAMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA, OIIEHKA 3HAYCHMUS.

MeTtoabl U OpraHu3alMoOHHbIE (POPMBI 00yUeHUHA

Jns peamusauuu  UeNed MW 334ad4  JAHHOTO MPHUKIAAHOTO  Kypca
MPEAINOJIaraeTcsl UCIOIb30BaTh cienyronue GopMbl 3aHATUN: MPAKTUKYMBbI IO
pEelIeHuI0 3a/1a4, CaMOCTOsITeNIbHAs padoTa ydalmxcs, KOHCyJIbTaluu, 3a4eT. Ha
3aHATUAX NPUMEHSIOTCS KOJUIEKTUBHBIE U WHIAUBUIYaJIbHbIE (POpMBI PaOOTHI:
MOCTAHOBKA, pEUIEHUSI U OOCYXJEHUs pEUICHUs 3a/Jad, MOATOTOBKA K €IUHOMY
HallMOHAJLHOMY TECTUPOBAHUIO, MOJ0OP U COCTaBIEHHE 3aJa4 Ha TEMy W T.I.
[Ipennonaraercss Takke BBINOJHEHWE IOMAIIHUX 33JaHUN O PEIICHUIO 3a7ad.
JlomunantHoM ke (opMoOM ydyeHusT JIOJDKHA CTaTh  HMCCIEq0BaTeNnbCKas



JEeSATENbHOCTh YUEHUKA, KOTOpash MOXKET OBbITh peaju30BaHa KaK Ha 3aHATHSAX B
KJIacce, TaK U B XOJE CaMOCTOSITEIbHOW pabOThl ydamuxcs. Bee 3aHATUS TOIKHBI
HOCHUTD MPOOJIEMHBIN XapaKTep U BKIIOYATh B C€0s1 CAMOCTOSATENbHYIO padoTYy.

MeTtonbl 00y4eHHs], MPUMEHSIEMbIE B paMKax MPUKIAJHOTO Kypca, MOTYT H
JOJDKHBI ~ OBITH ~ JIOCTAaTOYHO  pa3HOoOOpasHbiMu.  Ilpexkne  Bcero 31O
uccleoBaTenbckas padoTa camMuX ydYalluxcs, COCTaBJI€HUE O000O0MIAIIINX
TaOJIMII, @ TAKXKE MOJArOTOBKA U 3allMTa yYalUMHUCS aJIrOPUTMOB PEIICHHS 3a7ad.
B 3aBuCMMOCTH OT WHIMBHIYAJIbHOTO IUJJaHA YYHUTENIb JOJDKEH IpejiaraTh
y4daluMcs MOArOTOBICHHBIA UM MTEPEYEHb 3a7a4 Pa3IMYHOTO YPOBHS CIIOKHOCTH.

[JoMuMO HMcCCAEIOBATENBCKOTO METOAA LENecO00pa3HO HCIOIb30BaHUE
YaCTHYHO-IIOUCKOBOr0, MPOOJIEMHOIO M3JI0KEHHUSA, a B OTIEIbHBIX CIydasx
nH(pOpMaIMOHHO-WILTIOCTpaTuBHOrO. Ilociennuil Metron mNpuUMeEHseTcs B TOM
cilly4ae, KOrja y Ydalluxcs OTCYTCTBYET 0a3a, IMO3BOJISIOLIAs HCIOJIb30BaTh
MPOIYKTUBHBIE METO/IbI.

CpexacrBa o0yueHust
OCHOBHBIMH CpEACTBaMU 00YUYEHUS ITPU U3YUYEHHUH MIPUKIIAJHOTO Kypca
SABJISFOTCSL:

. duznueckue NpudopsI.

. I'paduueckue mumrocTpauu (CXemMsbl, YepTEkKHU, rpaduKu).
. JlunakTrdeckue MaTepuallbl.

. VYyeOHuKHN GU3UKH I CTAPUINX KJIACCOB CPETHEH IIKOJIBI.
. VYyebHubie nocobus mo Pusnke, COOPHUKU 3a7ad.

Opranuzanus caMOCTOATEIbHOU Pa0OThI

CamocrosTenbHass paboTa Mpearnonaraer co3iaHue JAUAAKTUYECKOTO
KOMIUIEKCA 3a/lay, PEIICHHBIX CaMOCTOATEIbHO Ha OCHOBE HCIOIb30BaHUS
KOHKPETHBIX 3aKOHOB (U3UYECKUX TEOpUl, (PyHIaMEHTANIbHBIX (UZUIECKUX
3aKOHOB, METOJIOJIOTUYECKUX NPUHIUNOB (U3UKH, a TaKkKe METOJ0B
AKCIEPUMEHTATBHON, TEOPETUUECKON U BBHIYUCIUTENHHON (QU3UKH U3 PA3TUUHBIX
COOpHUKOB 33/1a4 ¢ OpUEHTalMel Ha MpodibHOE 00pa30BaHUE yUAIIUXCS.

O:xugaeMbIMU pe3yJbTATAMHU 3AHATHH ABJISIOTCS:

. pacuiupeHue 3HaHui 00 OCHOBHBIX aJITOPUTMAX pPEIICHUS 3a1ad,
Pa3IMYHBIX METOAAX ITPUEMAaX PEIICHU 33/1a4;
. Pa3BUTHE MTO3HABATENBHBIX HUHTEPECOB, NHTEIIEKTYaJIbHBIX U

TBOPYECKHUX CIIOCOOHOCTEN HAa OCHOBE OIBbITA CAMOCTOSITEILHOIO MPUOOPETEHUS
HOBBIX 3HAHUM, aHAIKM3a U OLIEHKU HOBOU MH(OpMalnu;

. CO3HATENIbHOE CAMOOIIPEIEIECHNE YUeHUKA OTHOCUTENBHO PO Us
JnanbHenIero o0y4eHus: uiu npoPpeccuoHalbHON NeATeIbHOCTH;
. MOJIyYeHHUE MPEeICTaBICHUN 0 poiu GU3UKH B TO3HAHUU MUPA,

(1)I/ISI/I‘I€CKI/IX U MaTCMAaTU4YCCKUX METOAaX HCCIICIOBaHHA.

TpeOoBaHus K YPOBHIO OCBOCHUS COACPKAHUSA Kypca:
VYuyamuecs 10IKHbBI YMETh:
- aHaIU3HUpOBaTh (PU3MUYECKOE SIBICHHUE;



- TIpOroBapuBaTh BCIYX PEIICHUE;

- aHaJIM3UPOBATH MOJYUYEHHBIN OTBET;

- Kjaccu(uuUpoBaTh NMPEIJIOKEHHYIO 3a/1a4y;

- COCTaBJAThH MPOCTEUIINX 3a/1aUu;

- TOCIIEIOBATENIbHO BBIOJIHATH U MPOrOBAPUBATH ATAMbI PELICHUS 3a/1aun
CpPEeIHEN TPYAHOCTH;

- BBIOMpATH paIMOHAJIBHBIN CIIOCOO pEIIeHUs 3a7auu;

- peliatb KOMOMHUPOBAHHBIC 33/1a4H;

- BJAJETh PA3JIUYHBIMU METOJAMU PEIICHUS 3a]a4: aHATUTHYECKUM,
rpauyecKuM, IKCIIEPUMEHTAIBHBIM U T.J.;

- BJaJETh METOJAaMHU CAMOKOHTPOJISI U CAMOOIEHKH.



3. Coaep:xanue Kypca
10 -11 xmaccsr

du3znyeckasn 3agava.
Kaaccupukanus 3agau
(4 9)

Uro Takoe Qusnueckas 3amada. CoctaB (usznueckoit 3amaun. duznueckas
TEOpUs U pelIeHue 3a7a4. 3JHaUYeHUE 3a7a4 B 00yYEHUHU U KU3HU.

Knaccuduxanus guznueckux 3ajayd no TpeOOBaHUIO, COJIEPKAHUIO, CIIOCOOY
3amanus u pernieHus. [[puMepsr 3a1a4 BceX BHIIOB.

CocraBnenune ¢u3mdeckux 3amad. OCHOBHBIE TpeOOBaHUS K COCTABIICHHIO
3amad. CriocoObl M TEXHUKA COCTaBJICHUS 3a1ad. [I[puMeps! 3a7a4 BceX BUOB.

IIpaBuia u npuemMbl pemeHus PU3NYECKUX 32/1a4
(6 1)

O6mme TpeOGOBaHWS TpU pPEIICHUW (PU3MUECKHX 3a7ad. OTambl PENICHUS
¢uznyecko 3amaun. Pabora ¢ TekctoMm 3amaun. AHanu3 (U3NUECKOTO SIBICHUS;
dbopmynHpoBKa HlleH * penieHus (MIaH pelieHus). BelnolHeHne MlaHa pelieHus
3amaun. YucnoBod pacuer. Mcmonp3oBaHWE BHIYUCIUTEIHBHOW TEXHUKH JJIS
pacyeToB. AHanu3 pelleHust u ero 3HadeHue. OpopmiieHre pelieHus .

Tunwdable HETOCTATKY MPU PEIICHUH U 0POPMIICHUU pelieHusT (PU3nIecKoi
3amaun. M3yueHne mpuMepoB perieHus 3anad. Pa3nmuyHbie TpUEMBI U CIIOCOOBI
pEelIeHHs:  aNTOPUTMBI,  AHAJIOTHH, TEeOMETPHUYECKHe MpueMbl.  MeTton
pa3MepHocTel, rpaduueckre penieHus u T. 1.

/IMHAMHUKA U CTAaTHKA
(8 1)

KoopaunaTtHeiii MeTon pemieHdsl 3a7ady MO MexXaHuke. PemieHue 3amad Ha
OCHOBHBIE€ 3aKOHBI TUHAMHUKU: HbIOTOHA, 3aKOHBI JJISI CUJI TATOTEHUSI, YIIPYTOCTH,
TpEHUs, CONMPOTUBIICHUs. PellleHne 3amady Ha JABUIXKEHHE MaTEpUaIbHOW TOYKH,
CUCTEMBI TOYEK, TBEPAOTO Teja MO/ IeUCTBUEM HECKOIbKUX CHUJI.

3agaun Ha oNpeJIeNIeHUE XapaKTepPUCTUK PAaBHOBECHUS (DU3UUECKUX CUCTEM.

3agauv Ha MPUHIMI OTHOCUTEIHLHOCTU: KMHEMATUYECKUE U JTHUHAMUUYECKUE
XapaKTEPUCTUKU JABUKECHHUSI Te€JIa B Pa3HBIX MHEPIUATBHBIX CUCTEMAX OTCUETA.

[TogOop, cocraBieHue W pelIeHHE MO HMHTEpecaM Pa3IUYHBIX CIOKETHBIX
3a/1a4: 3aHUMATEIbHBIX, JKCIEPUMEHTAIBHBIX C OBITOBBIM COJEpPKAHHEM, C
TEeXHUYECKUM U KpaeBEIUECKUM  COJEpKaHUEM,  BOCHHO-TE€XHUYECKUM
COZIEp/KaHHUEM.

DKCKYPCHH € 11eJIbI0 0TOOpa JaHHBIX JIJIsl COCTABIICHUS 3a]1ay.

3aKoHbI COXpaHCHHUA

(8 1)
Knaccudpukanus 3amay 1m0 MeEXaHUKE: pelieHue 3a7ad  CpelcTBaMuU
KUHEMAaTUKH, TUHAMUKH, C IOMOILBIO 3aKOHOB, COXPAHEHHS.



3ajaun HA 3aKOH COXPaHEHUs UMITYJIbCa U PEaKTUBHOE JABMKEHHE. 3a/1aul Ha
onpeneneHue paboThl U MOITHOCTHU. 3aJ]a4u Ha 3aKOH COXPAHEHHUS U MPEBPAILICHUS
MEXaHUYECKON DHEPTUMU.

Pemenue 3amay HeckonbkuMu crocobamu. CocTaBieHUe 3a7a4 Ha 3aJaHHbIE
OoObEeKThl WU sBIEHUS. B3aumonpoBepka pemiaemMbix 3agad. 3HAKOMCTBO C
npuMepaMu pelieHusl 3a/lad M0 MEXaHUKE PEeCMyOIUMKAHCKUX U MEXITYHapOIHBIX
OJIUMITHAI.

KonctpykTopckue 3amaun U 3ajauyd Ha MPOEKTHI: MOJENb aKCcelepoMeTpa,
Moaenb MasaTHuka Dyko, MOJedb  KpOHIITEHHA, MOJEIb MYyIIKA ¢
MPOTUBOOTKATHBIM YCTPONUCTBOM, MPOEKTHI CaMOJIBIXKYIIIUXCSL TEJICKEK, MPOEKTHI
YCTPOUCTB ISl HAOIIOIEHNS HEBECOMOCTH, MOJIEh aBTOKOJI€0aTEIbHON CUCTEMBI.

CTtpoeHue U CBOMCTBA ra3oB, *KUAKOCTEH U TBEPABIX TeJl
(6 1)

KauecTBeHHbIE 3aauM HAa OCHOBHBIE MOJIOKEHUSI M OCHOBHOE YpPaBHECHHE
MosekyisipHo-kuHeTnueckoi teopun (MKT). 3agaum Ha omnucaHue MOBEACHUS
UJICAIBHOTO Ta3a: ocHOBHOe ypaBHeHMe MKT, ompeneneHne CKOpOCTH MOJIEKYII,
XapaKTEPUCTHUKU COCTOSHUA ra3a B U30MPOLIECCaAX.

3ajaud Ha CBOMCTBA IAapOB: HUCIOJIb30BAHUE ypaBHEHUs MeHeneeBa —
Knanelipona, xapakTepucTUKa KPUTHYECKOrO COCTOSIHMS. 3aJadyd Ha OINHCAHUE
SABJICHUN TOBEPXHOCTHOTO CJIOsi; paboTa CHJI TOBEPXHOCTHOTO HATSIKEHUS,
KalWUIApHbIE SIBICHUS, U30BITOYHOE JABJICHHE B MBUIBHBIX MYy3bIpSX. 3aJaud Ha
ONPEAEIEHNE XaPAKTEPUCTUK BIAXKHOCTH BO31YXa.

3agaun Ha OIpeJeieHUuEe XapaKTepUCTUK TBEPAOro Tena: abCOMOTHOE U
OTHOCUTENIBHOE YJIMHEHHE, TEIUIOBOE PAaCIIMpPEHHE, 3arac IMPOYHOCTH, CHJIA
YIPYTOCTH.

KauecTBeHHbIE M KOJMMYECTBEHHBIE 33Ja4M. Y CTHBIM THAJIOT NPU PEUICHUU
KaueCTBEHHBIX 3a7ad. ['paduueckue U SKCIEpUMEHTAIbHbIE 3a/laud, 3aJadu
OBITOBOTO COJIEPIKAHMUS.

OcCHOBBI TEPMOAMHAMUKH
(6 1)

KomOuHupoBaHHbIE 3a/aud Ha TMEPBBIA 3aKOH TEPMOJUHAMUKH. 3alaud Ha
TEIUIOBBIE JBUTATEIIN.

DKCKypeus ¢ Lenpto cO0pa TaHHBIX JUIsl COCTABIEHUS 3a/1a4.

KoncTpyktopckue 3amaum W 3aayd  Ha MPOEKTHI: MOJAEIb Ta30BOro
TEPMOMETPA; MOJEIb MPEIOXPAHUTENBHOIO KJlallaHa Ha OMPEAECICHHOE JIaBJIECHUE;
MPOEKTHl HMCIOJIB30BAaHMS Ta30BBIX IMPOLECCOB I IMOJAYd CHUTHAJIOB;, MOJIEIb
TEIUIOBOM MAIWHBI; MPOEKTHl IMPAKTHUYECKOTO OMNPEAEIEHUS paauyca TOHKHUX
KaluJUISIPOB.

BJICKTpI/I‘leCKOC U MAaroHmTHOC 110141

(59)
XapakTepucTuka pemieHus 3a7ad pasjena: oOInee W pa3Hoe, MPUMEPHI H
MIPHEMBI PCIIICHHUS.



3agaun pa3HbBIX BHUJIOB HAa OMUCAHHUE DJIEKTPUUYECKOTO MO Pa3IUYHBIMU
CpEACTBaMHU: 3aKOHAMHU COXpPaHEHUs 3apsiga W 3aKkoHOM KynoHa, CHIOBBIMU
JUHUSMU, HAMPS>)KEHHOCTHIO, Pa3HOCTHIO MOTEHIMANIOB, SHeprueil. Pemienne 3agau
Ha OINKCAHUE CUCTEM KOHJIEHCATOPOB.

3agaun pa3HbIX BUJOB HA OMUCAHUE MAarHUTHOTO TOJSl TOKA U €ro JACHCTBHUS:
MarHuTHasi UHAYKIWS U MarHUTHBIN TOTOK, cuia Amrepa u cuina JlopeHiia.

PelleHre KaueCTBEHHBIX JKCIEPUMEHTANIBHBIX 3aJlad C HCMIOJIb30BAHUEM
AIEKTPOMETPA, MATHUTHOTO 30H/Ia U IPYTOro 000pyI0BaHMUS.

ITocTOSIHHBII 3JIEKTPUYECKUI TOK B Pa3JIMYHBIX Cpeaax
9 9)

3aJauM  Ha pa3IMYHbIE TPUEMBI pacyeTa COMNPOTHUBJICHUS CIOXKHBIX
AJIEKTPUYECKUX IIENei. 3a1auu pa3HbIX BUJIOB «a OMHUCAHUE DJICKTPUYECKUX IeNen
MMOCTOSIHHOTO JJIEKTPUYECKOTO TOKa C MOMOIIBI0 3akoHa Oma 1l 3aMKHYTOU
uenu, 3akoHa Jlxoynsa — JleHna, 3aKOHOB MOCJIENOBATEIbHOIO U MapauIeIbHOTO
coequHeHuit. O3HakomiieHHe ¢ mpaBuiamMu Kupxroda mnpu pemieHun 3aaad.
ITocranoBka u pemieHHe (QPOHTANTBHBIX JKCIHEPHMEHTAJIBbHBIX 3a7ad Ha
ompeeeHUe TMOKa3aHUM MPUOOPOB MPH H3MEHEHUH COIMPOTHUBICHUS TE€X WIH
VMHBIX YYaCTKOB LIEMH, HA OINPEIEIICHUE COMPOTHUBIEHUM Y4aCTKOB LENU U T. 1.
Pemenue 3ama4d Ha pacueT ydactka nenu, umeromen IC.

3agaun Ha OMMCAHUE ITOCTOSTHHOTO JJIEKTPUYECKOTO TOKA B JJIEKTPOJIMTAX,
BAKyyMe, ra3zax, MOJyIpOBOJHUKAX: XapaKTEPUCTUKA HOCUTEIIECH, XapaKTEPUCTHKA
KOHKPETHBIX SIBJICHUU U JIp. KauecTBEHHBIE, SKCTIEPUMEHTAILHBIC, 3aHUMATEIbHbIC
3a7a4M, 3a7]a4U C TEXHUUYECKUM COAepKaHUEM, KOMOMHUPOBAHHbIE 3aa4H.

KoncTpykTOopckne 3amaun Ha NOPOEKThI: YCTAHOBKA JJIsi HArpeBaHMS
KUJKOCTH Ha 33JJaHHYIO0 TEMIIEpaTypy, MOJEIb aBTOMAaTHYECKOTO YCTPOWCTBA C
AJICKTPOMArHUTHBIM peJi€, MPOEKThl W MOJIEIU OCBEIICHMS, BBIIPSIMHUTEIb U
YCUJIUTENh Ha TMOJYHIPOBOJHHUKAX, MOJAEIU H3MEPUTENbHBIX MPUOOPOB, MOAEIH
«UEPHOTO SIIIHKA.

JJIEKTPOMATHUTHbBIE KOJIeOAHUS U BOJHBI
(14 q)

3ajauv pa3HbIX BUJOB HA ONHCAHUE SBJICHUS AJIEKTPOMATHUTHOW MHIYKIHMU:
3aKOH 3JICKTPOMarHUTHOM MHAYKIWH, OpaBWiIo JIeH1a, MHIYKTUBHOCTD.

3ajauM Ha IEPEMEHHBIN AIEKTPUUYECKUN TOK: XapaKTEPUCTUKU MEPEMEHHOIO
ANEKTPUUYECKOTO TOKA, JIEKTPUUECKHUE MAIIUHBI, TpaHCHOPMATOP.

3ajauyd Ha OINKMCAaHWUE PA3JIMYHBIX CBOWMCTB JJIEKTPOMATHUTHBIX BOJIH:
CKOPOCTh, OTpaKEHHE, MpeJoMIIeHUE, UHTephepeHns, Tudpakius, Noaspru3ausi.
3agauM MO TEeOMETPUYECKOM ONTHKE: 3€pKajna, ONTHYecKue cxeMbl. Kiaccu-
¢duxanus 3ana4 1o CTO u npuMepsl UX pelIeHHUs.

3ajaun Ha OMNPEAEIEHUE ONTHUYECKOW CXEMbI, COJEPIKAIICKUCS B «UYEPHOM
AIIUKE»: KOHCTPYMPOBAaHHE, IPUEMbI WU TMpPUMEpPHl pemieHusd. [pynnoBoe u
KOJUICKTUBHOE PEIICHUE HJKCIEPUMEHTAIbHBIX 33Jad C HCIOJb30BAHUEM
ocuuiuiorpada, 3ByKOBOIO T'€HEpaTropa, TpaHc(opmaTopa, KOMIUIEKTa TPUOOPOB



JUISL U3YYEeHUS] CBOMCTB BJEKTPOMArHUTHBIX BOJIH, AJIEKTPOU3MEPUTEIIHHBIX
puOOpPOB.
DKCKypeus ¢ Lenbpio cO0pa TaHHBIX JUIsl COCTABIECHUS 3a/1a4.
KoncTpykTOopckue 3amauum W 3ajJauyd Ha MPOEKTHI: TUIOCKUN KOHJEHCATOP
3aIaHHOM €MKOCTH, T€HEPaTOphl Pa3IMYHbIX KojeOaHuM, npudop AJisi U3MEPEHUS
OCBEIIEHHOCTH, MOJIEIb NIEPEeAauy JIEKTPOIHEPTUHU U JIP.
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TemaTH4eckoe IIIAHUPOBAHHUE
10 kaacc

No Tema 3aHsaTUsA Koa- | JlaTa
n/n Bo
4acoB
BBenenune (1 yac)
dOusnyeckas 3aJaJa.
1 |Knaccudpuxanus 3anayu. I[lpaBuna u  mOpuembl  pelIeHHs 1
(dbuznyeckux 3aaad.
Kunemaruka (4 yaca)
2 | OCHOBHBIE 3aKOHBI U TTIOHSITUS KUHEMATHUKH. 1
3 Pemenne pacdyeTHbIX M rpauyeckux 3ajad Ha pPaBHOMEPHOE 1
JIBUKCHHUE.
4 | Pemenue 3a1a4 Ha paBHOYCKOPEHHOE JIBUKEHUE. 1
S5 | JiBmKeHue 1o OKpyKHOCTH. Pelienue 3anay. 1
JAnnamuka u cratuka (6 4acon)
KoopaunaTtHbiil MeTOA pelieHus 3a/1a4 N0 MexaHuke. Pemenue
6 | 3a7a4 Ha OCHOBHBIC 3aKOHBI JMHAMHUKHM: HbI0TOHA, 3aKOHBI JJIA 1
CUJI TATOTEHHUSI, YIPYTOCTH, TPEHUSI, COMPOTUBIICHHUS.
7 Pemenne 3amau Ha z[BI/DKeHHS: MaTE€PUAITLHON TOYKH, CUCTEMBI 1
TOYEK, TBEPAOI0 Tea N0 JCUCTBHEM HECKOJIBKUX CHUII.
8 3amaun Ha OIPEACIICHHE XapaKTePUCTUK PABHOBECHUS 1
(hU3UYECKHUX CUCTEM.
3aJauv Ha TPUHIAN OTHOCUTEIBLHOCTH: KHHEMATHYECKHUE
9 |u IUHAMHYECKUE XAPAKTEPUCTUKHU IBHXKEHHSI TEJa B Pa3HbBIX 1
WHEPIUAIBHBIX CUCTEMaX OTCUETA.
10 ITox6op, cocTaBieHue 1 pelIeHHe 3a71a4 10 HHTepecaM. 1
11 dusnueckas OJIMMIIAAA. 1
3akoHbl coxpaHeHus (7 4acoB)
Knaccudukanus 3amad 1Mo MeXaHUKE: pelieHHe 3ajaad
12 | cpeacTtBaMyu KUHEMATUKH, JWHAMHUKH, C IIOMOIIBIO 3aKOHOB 1
COXpaHECHUS.
13 3ajauyd Ha 3aKOH COXPAHEHUS UMITYJIbCA W PEaKTUBHOE 1
JIBUKCHHUE.
14 | 3agayu Ha ompeaenaeHne paboThl U MOIITHOCTH. 1
15 3aaun Ha 3aKOH COXPAHEHHS M MPEBPAIICHUS MEXaHUYECKOU 1
sHepruu. Perenne 3a1a4 HECKOJIBKUMHU CIIOCOOAMU.
16 CocraBneHne 3ajad Ha 3aJaHHbIE OOBEKTHI WM SBJICHHS. 1
B3auMonpoBepka pernaeMbix 3aj1ay.
17 3HAaKOMCTBO C MOpUMEpPaMHM pPEIICHUs 3ajJad MO0 MEXaHUKE 1
pecyOIMKaHCKUX U MEXIYHAPOIHBIX OJTUMITHAI.
18 dusnyeckass OJIMMIIAAA. 1
CTpoeHue U CBOMCTBA ra3oB, KHAKOCTEH M TBEPABIX TeJ (S 4acoB)
19 ‘Ka‘—IeCTBeHHHe 3a71la4d Ha OCHOBHBIE IIOJIOKEHHSI U OCHOBHOE \ 1 \
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ypaBHEHHE MOJIEKYyJIapHO-KuHeTnyeckon Teopuu (MKT).

3agaun Ha ONMKMCAHHME IOBEACHUS MJEaJbHOTO I'a3a: OCHOBHOE

20 | ypaBuenne MKT, onpeneneHne  CKOpPOCTH — MOJIEKYJ, 1
XapaKTEPUCTHUKU COCTOSHUA ra3a B U30MPOIIECCaAX.
3ajauyn Ha CBOWCTBA IapOB: HWCIOJIB30BAHHE YPaBHEHHS
21 | MenneneeBa—KnanelpoHa, XapakTEepUCTUKAa KPUTHYECKOTO 1
COCTOSTHHSL.
3ajaun Ha ONpPEIEIICHUE XapaKTEPUCTHK TBEPIOro Tema:
22 | aOCOMIOTHOE M OTHOCHUTEIBbHOE  Y/UIMHEHWE, TEIIOBOE 1
paclIupeHue, 3amac NPOYHOCTH, CUJIa YIPYTOCTH.
23 KauectBeHHble U KOMMYECTBEHHBbIEC 3aa4yu. ['paduueckue 1
Y SKCTIIEpUMEHTAJIbHBIE 33/1a4H, 3aJa4l OBITOBOTO COJIEP KaHUSI.
OcHoBbI TepMOANHAMUKH (4 yaca)
24 KomOuHupoBaHHble  3ajaud  Ha  TEPBBI  3aKOH 1
TEPMOJIMHAMUKHU.
25 3aJaur Ha TEIJIOBBIE BUTATENN. 1
26 KoHcTpykTOpCKUE 3a1a4n 1 3a]1a4M HA TPOEKTHI: 1
27 duznyeckas OJIUMITHAIA. 1
daekTpudeckoe mose (4 yaca)
’8 XapakTepucTUKa penieHus: 3ajad paszjena: oouiee u 1
pasHoe, MPUMEPHI U IPUEMBI PEIICHHUS.
3ajauu pa3HbIX BUJIOB HA OMMCAHUE JIEKTPUUYECKOTO MO
29 | pa3nuMyYHBIMU CPEACTBAMM: 3aKOHAMH COXpPAaHEHUs 3apsjaa | 1
3akOHOM KyJoHa, CHIIOBBIMY JIMHUSIMU, HANIPSHKEHHOCTBIO.
30 3aJauu pa3HbIX BUJIOB HA OMMCAHHUE JIEKTPUUECKOTO nois 1
Pa3IMYHBIMU CPEJICTBAMU: PA3HOCTHIO MOTEHIIMAJIOB, SHEPTHUEH.
31 Pemrenune 3amaq Ha onrcanme CUCTEM KOHJIEHCATOPOB. 1
ITocTOSAHHBII JIEKTPUYECKHUI TOK B Pa3JIMYHbIX cpeaax (4 yaca)
32 3ajaun Ha pa3In4HbIC NPHEMEl pacieTa CONPOTHBICHHA 1
CJIOKHBIX JICKTPUUECKUX LETEN.
Pemenue 3amau Ha pacuer ydactka uenu, umeromeit 1C.
33 | IlocranoBka u penieHue (POHTAIBHBIX AKCHEPUMEHTATBHBIX 1
3a/la4d Ha OMpeJeeHue MOKa3aHuii mpuOOPOB.
34 3ajaun Ha ONKCAHUE MOCTOSHHOIO AJIEKTPUUYECKOrO TOKa 1

B OJICKTPOJIMTAX, BAKYYMC, rradax, HoJyInpoOBOJHHUKAX.
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11 kiaace

No Tema 3aHsaTUA Koa- | ara
n/n Bo
4acoB
MarnuTtHoe noJie (2 yaca)
3agaun pa3HbIX BUJOB HA ONHCAHUE MATHUTHOIO IO
1 |TOKa WM ero HAEeUCTBHS HAa NPOBOJHUK C TOKOM: MAarHUTHas 1
VHYKIWS 1 MAarHATHBIN OTOK, cviia AMIiepa.
) 3ajaun pa3HbIX BUJOB HA ONHCAHUE MATHUTHOIO IO 1
TOKa U €ro JEWCTBHS HA ABMXKYIIMNKCS 3apan: cuia JlopeHua.
JJIeKTPOMArHUTHbBIE KosieOaHusi M BOJIHBI (14 yacoB)
3agaun  pa3HbIX BHUJOB HAa  ONHCAaHHUE  SIBIICHUSA
3 | DAEKTPOMAarHUTHOM MHAYKIUU: 3aKOH DJIEKTPOMAarHUTHOUN 1
VHIYKIWH, NpaBuiio JIeHa, THAYKTHBHOCT.
4 3agaun  Ha  TMEPEMEHHBIA  JJIEKTPUYECKUHA  TOK: 1
XapaKTEPUCTHUKHU MEPEMEHHOTO AJIEKTPUUECKOTO TOKA.
5 3agaun  Ha  TMEPEMEHHBIA  JJIEKTPUYECKUHA  TOK: 1
AIIEKTPUUYECKUE MAITUHBI, TpaHCHOPMATOP.
3agaun Ha ONKMCAHUE PA3JIMYHBIX CBOWMCTB JIEKTPOMATHUTHBIX
6, 7 | BOTH: CKOpPOCTh, OTpa)kK€HHUE, MpeJoMIIEHUE, UHTep(epeHIus, 2
nudpakiys, Noaspu3aiysl.
8, |3amaun 1O TEOMETPUYECKOW ONTHUKE: 3€pKAIa, ONTHYECKHE
9, | CXEMHI. 3
10
11, Knaccuduxanus 3agay no CTO u npuMepsl UX pelieHHUs. )
12
3ajaun Ha ONPEAEIEHNUE ONTUYECKOM CXEMBI, COAEpKAIIEHCs B
13 | «<4epHOM SAIIMKE»: KOHCTPYMPOBAHUE, MPUEMBI U MPUMEPHI 1
pEILICHUS.
14 DKCKypcusi ¢ 1enblo cOopa JaHHBIX MJIsI COCTaBJICHUS 1
3a7a4.
15 I'pynmosoe u KOJUIEKTUBHOE pelieHue 1
HKCIEPUMEHTAIBHBIX 3aJ1a4 C UCTIOJIb30BaHUEM MPUOOPOB.
16 duznyeckas OJIUMITHAIA.
Mexanuka (7 4acoB)
17 | O6mmme MeToIbl pelIeHHs 3a7a4 10 KHHEMAaTHKeE. 1
18 | 3agaun Ha OCHOBHBIC 3aKOHBI JTUHAMUKH. 1
19 | 3agaun HA NPUHIUN OTHOCUTEIBHOCTH. 1
20 | 3agauym HA 3aKOH COXPAHEHUS UMITYJIbCA. 1
21 | 3agaum Ha 3aKOH COXPAHEHUS YHEPTUU. 1
22 |3agaum  HA  ONPENEJIEHUE  XapaKTEPUCTUK  PABHOBECUS 1
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(hU3UYECKHUX CUCTEM.

23 | MexaHunKa KUJKOCTEM. 1

Mouekyasipiasi puzuka. Tepmogunamuka. (6 4acoB)

24 | 3agaum Ha ONKMCAHWE NOBEJCHUS UJICATHBHOTO rasa. 1

25 | 3agaum Ha CBOMCTBA NApOB. 1

26 | 3agauu Ha ONpENIEIICHUE XapaKTEPUCTHUK BIAXKHOCTH BO3JyXa. 1

27 | 3agaum Ha NEPBBIM 3aKOH TEPMOJUHAMUKHU. 1

28 | 3amaym Ha TEIIOBBIE JBUTATEIIH. 1

29 | 3ajgauyu Ha ypaBHEHHE TEIUIOBOrO OalaHca.

JJIeKTPUYeCcTBO. (5 4acoB)

30 3agaun pasHbIX BUJOB HA ONUCAHUE BJICKTPUUYECKOTO IO 1
Pa3IMYHBIMU CPEJICTBAMM.

31 | O6mias XxapakTepucTHKa PEIICHU 3a/1a9 MO0 3JIEKTPOCTATHUKE. 1

32 3amaun  Ha HpHéMEI pacyéra CONPOTHUBIICHUS CIIOKHBIX 1
AIEKTPUYECKUX IIETIEH.

33 | 3agaum Ha pacué€r yuyactka nenu, umeromeit JJIC. 1

34 | 3agaum Ha ONKMCaHWE NOCTOSIHHOTO TOKA B PA3JIMYHBIX CPEIaX. 1
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