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PABOYAS TIPOI'PAMMA 3JIEKTUBHOTI'O KYPCA «METO/IbI PEHIEHUS 3AJIAY 11O ®U3UKE»

Kaace: 10 Cocrasutens: E.O. [laBnoBa, yuyurtens Gpusuku

Camapa



[MosicHuTEeIbHASA 3aMCKA
Ipeamer: dusuka
Kuaace: 10 - 11
Bcero yacoB Ha u3ydeHue mporpamMmbl: 68
KoaunyecTBo yacoB B Heaearo: 1

Pabouas nporpamMma 3JICKTUBHOTO KypcCa IIO (1)1/131/11(6 « ®duszuka B 3ajJayax COCTaBJICHA HA OCHOBE

e «IIporpammsl 3nekTHBHBIX KypcoB. @m3uka. 9-11 kmaccel. [Ipodunpaoe oOyuenue», cocraButens: B.A. KoposuH, - «poda», 2020 .
e ABropckoii mporpammbl «Metoabl pemeHus ¢uzndeckux 3amau»: B.A. Oprnos, FO.A. Caypos, - M.: Ipoda, 2021 r.
e Jlna peasuzanuu IpOrpaMMbl_HCIOJIb30BaHO YydyeOHOoe mocobue: B.A. Opinos, FO.A.  Caypos

«[IpakTuka pemenus puzndeckux 3amgad. 10-11kmacce», «Bentana-I'pady», 2020 r.

Kypc paccuuman na 2 200a ooyuenus

Ileau DJIEKTHBHOI'O Kypca:

1. Pa3BUTHUEC MO3HABATCIIbHBIX HHTCPECOB, HWHTCIJICKTYAJIbHBIX H TBOPUYCCKHX CIIOCOOHOCTEH B mponecce pCuICHUA (1)I/ISI/IT-I€CKI/IX 3aga4 "

CaMOCTOSITENILHOT'O IPUOOPETEHHSI HOBBIX 3HAHU;
2.  COBEpUIEHCTBOBAaHHUE MOIYYEHHBIX B OCHOBHOM KypPCE 3HAHUI U YMEHHIA;
(dbopMHpoBaHUE TPeACTaBUTENEH O MOCTaHOBKE, KiIacCU(UKaLMi, TpHeMax U METOAax pelIeHust PU3NUECKUX 3a1a4;

NPpUMCHATH 3HAHHUA T10 (I)I/ISI/IKC JJI OOBSICHEHHS SIBIICHHI IIpUpoaHI, CBOICTB BCIICCTBA, PCIICHUA (I)I/I3I/I‘-ICCKI/IX 3aaad, CaMOCTOATCIBHOT'O

NpUOOPETEeHUs U OLIEHKH HOBOM MH(pOpMaIK (PU3UYECKOTO COAEPIKAHMUS.


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

3ajgauu Kvpca:

1. yriayOJieHue U cucTeMaTU3alusl 3HaHUH yJyaliuxcs;
2. YCBOEHHE yHAITUMHCS OOIIUX AITOPUTMOB PELICHUS 33/1a4;

OBJIAICHUC OCHOBHBIMU METOJaMH PCIICHUWA 3a/1a4.

OO0mas xapakTepucTUKa Kypca

[Tpouecc pemieHus 3aqa4 CAYKUT OJHUM U3 CPEACTB OBJAJICHUS CUCTEMOW HAyYHBIX 3HAHHM MO TOMY WM MHOMY Yy4eOHOMY MpEAMETY.
Oco0eHHO BeMKa €ro pojb Mpu OO0ydeHHH (U3HWKE, TAC 3aJa4l BBICTYIMAIOT JCHCTBEHHBIM CPEACTBOM (DOPMHUPOBAHHS OCHOBOIIOIATAIOIINX
dbusznueckux 3HaHUKA M yMeHWi. B mporecce pemieHus oOydaromuecs OBIAJEBAIOT METOJAAMH HCCIICOBAHMS PA3IHUYHBIX SBICHUNA HPUPOJIBL,
3HAKOMSITCSI C HOBBIMU ITPOTPECCUBHBIMH HJIESIMU U B3TJISAAMH, C OTKPBITHSIMHU OT€YECTBEHHBIX YUEHBIX, C JOCTH)KEHUSIMU OTEUECTBEHHOW HAYKU U
TEXHHUKH, C HOBBIMU HpO(beCCI/ISIMI/I.

[Iporpamma 57I€KTUBHOTO Kypca OPUEHTHPYET YUHUTENsS Ha JalbHEHIIee COBEPIICHCTBOBAHUE Y)K€ YCBOCHHBIX OOYYAIOIIUMHKCS 3HAHUH U
ymenuid. [l 3TOro Bcsl mporpamMma JeNUTCsS Ha HECKOJIBbKO pa3zenoB. B mporpamme BbIeIeHBl OCHOBHBIE pPa3elbl MIKOJIBHOTO Kypca (GU3UKH, B
Hayvaje U3YYEeHUS KOTOPHIX C y4alllUMHUCS TOBTOPSAIOTCS OCHOBHBIE 3aKOHBI M (GOpMyJbl JaHHOrO paszjaena. I[lpu mombope 3amay mo KaxaoMy
pasacity MOXHO HUCITIOJIb30BaTh BBIYUCIUTCIIBHBIC, KAUCCTBCHHEIC, rpa(bnqewne, OKCIICPUMCHTAJILHBIC 3a/1a4H.

B Hauane m3yueHus Kypca JaeTcs JBa ypoKa, IETbI0 KOTOPHIX SIBISETCS 3HAKOMCTBO YYaIIUMXCsl ¢ TIOHATHEM «3ajladay, WX KiIacCH(pUKAIHUeH u
OCHOBHBIMH CIIOCOOaMH pelieHus. bomnbiioe 3HaueHWEe MaeTcsi alrOpUTMY, KOTOPBIM (OpMHpPYET MBICTUTENbHBIE ONepalliu: aHalu3 YCIOBHS
3a/1a4yu, JJOTaIKa, MPOEKT PEIICHHUS, BBIIBI)KEHUE TUIIOTE3bI (PELIeHUE ), BEIBO/.

B 10 xmacce mpu pemieHuu 3amad oco00e BHHMaHHE YJEISETCS IOCIENOBATEIbHOCTH ACHCTBUM, aHAMM3y (U3HUYECKOTO SIBICHUS,
IIPOrOBAPUBAHUIO BCIYX pEIICHHUs, aHaIN3y MOoJIy4yeHHOoro oTBeTa. Eciu B Hauane paszaena i WUTIOCTPALMU UCIIONIb3YIOTCA 331a4d U3 MEXaHUKH,
MOJICKYJISIPHOW (PU3UKH, JIEKTPOIMHAMUKH, TO B JAbHEHIIIEM pEIIaloTcs 3a1aun U3 pasenoB Kypea ¢pusuku 11 kmacca.

[Tpu moBTOpeHNH 0000IIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETUYECKUH MaTepHajl, TaKk M NMpPUEeMbl peIleHHs 3a/1ad, MPUHUMAIOTCS BO

BHHUMAaHUE I11eJIM TOBTOPEHHUSI ITPH MOATOTOBKE K €IMHOMY TOCY/IapCTBEHHOMY SK3aMEHY.



[Ipu pemeHnu 3a1a4 M0 MEXaHUKE, MOJIEKYJISIpHON (DPU3HKE, IIEKTPOANHAMUKE TIIaBHOE BHUMaHUe oOpaiaeTcs Ha (JOpMUPOBAHUE YMEHUH peliaTh
3a[]a4M, Ha HAKOIUICHUE OIBITA PEIIEHUS 3a1a4 PA3IMYHON TPYJHOCTH.

B konme wu3ydenuss ocHoBHbIX TeMm («Kunematuka u JluHamukay, «MomekyispHas GU3NKa», «IEKTPOJUHAMUKA») MIPOBOAATCS
UTOTOBBIE 3aHATHUS B (popMe MPOBEPOUHBIX PAOOT, 3a/1aHUS KOTOPBIX COCTABIICHBI HA OCHOBE OTKPHITHIX 0a3 EI'D no ¢usuke. PaboTsl paccunTaHbl Ha ABa
yaca, cojepxar ot 5 no 10 3amau, nBa Bapuanra. Ilocie u3yuenus HeOonbpmux TeM  («3akoHbl — coxpaHeHusa.  [muapocrtatuka»,  «OCHOBBI

TEPMOJIMHAMUKNY», «BOIIHOBBIC M KBAHTOBBIC CBOMCTBA CBETA») MPOBOJISATCS 3aHATUS B (POpMe TECTOBOM paboThl Ha 1 wac.

IIpunuunbI 0TOOpPA coep:KAHUS M OPraHU3ALUM Y4eOHOI0 MaTepuaJia
o COOTBETCTBUE COJEP)KAHUS 3a/lad YPOBHIO KJIACCUYECKOM (PU3MKH, BbIIEp)KaBIIMX I[POBEPKY BPEMEHEM, a TaKKe YPOBHIO Pa3BUTHUS
COBPEMEHHOW (IM3UKH, C BO3MOXXHOCTBIO IOCTPOSHUS B MpoOIecce pelmeHus] (PU3MUECKUX M MaTeMaTHYeCKHX MOJENEH M3ydaeMbIX OOBEKTOB C
pa3IMYHON CTETEHBIO JIETATN3allH, PEeau3yeMOil Ha OCHOBE NMPHMEHEHHs: KOHKPETHBIX 3aKOHOB (DM3MYECKHX TEOpHid, (hyHIaMEHTaIbHBIX

(1)I/ISI/IIIGCKI/IX 3aKOHOB, MCTOAOJIOTHUYCCKUX ITPHHIIUIIOB (1)I/IBI/IKI/I, a TaKKC MCTOAOB 3KCHepHMCHTaHBHOﬁ, TeOpCTquCKOﬁ W BBIYMCIIMTEILHOM

bu3uKy;
J COOTBETCTBHUE COJIEpKaHMs U (JOPM TPEIBIBICHUS 33124 TPEOOBAHUSIM TOCYAAPCTBEHHBIX MPOTPAMM TI0 (PU3UKE;
J BO3MOXXHOCTh OOyYEHHUS aHadM3y VYCIOBHH DKCIIEPUMEHTAIHLHO

HaOJIrI01aeMBbIX SBJICHUH, pacCMaTpUBAEMbIX B 3a/1aU€;

. BO3MOXXHOCTh ()OPMUPOBAHHUS MOCPEICTBOM COAEpNKAHMS 3a7ad U METOJIOB UX PEIICHHS Hay4YHOTO MHPOBO33PEHUS M HAYYHOIO MOAX0J]a K
W3YYEHUIO SBJIEHUHN MPUPOIbI, aIEKBATHBIX CTUIIIO MBIIIJIEHUS, B paMKaX KOTOPOTO MOXET OBbITh pellieHa 3ajaya;

o ’KU3HEHHBIX CUTYallUi ¥ Pa3BUTHUSI HAYYHOT'O MUPOBO33PEHHUSL.

[Ipennaraemplii Kypc OpPHEHTHUPOBAaH Ha KOMMYHHMKATHUBHBIA MCCIEOBATENbCKUN IMOAX0J B OOyUYE€HHH, B KOTOPOM MPOCIEKHUBAIOTCS
CJIEYIOIINE 3Tanbl CYyObEKTHON NIEATENbHOCTH YYaIIUXCS U YUUTENS: COBMECTHOE TBOPUYECTBO YUHUTENS M yYAlllUXCS MO CO3/aHUI0 (PU3NYECKOU
MpOoOJEMHOM CUTYAIlMU WM IEATeHOCTH 10 T0I00py MUKJIA 3a7ad M0 U3ydyaeMol TeMe — aHalli3 HalJIeHHOW MPOOJIEeMHON CUTyaruu (3a/1a4uu)
yeTkoe (opMynrpoBaHue (pu3nueckor yacTu MpoOsieMbl (3a7aud) BBIABM)KEHHE THUIIOTE3 pa3zpaboTka mozenei ((pusmueckux, MaTeMaTHUECKUX )
IPOTHO3UPOBAHUE PE3yJIbTAaTOB PA3BUTUS BO BPEMEHHM ASKCIEPUMEHTAIBHO HAOMIOJAEMBIX SIBICHUH MpPOBEpKa M KOPPEKTUPOBKA THUIIOTE3 —>

HaXO0XJEHUE PEIICHUN MPOBEPKA U aHAJIU3 PEIICHUI



MeToabl M OpraHu3anuoOHHbIe (OPMBbI 00yUYEeHUsA

Jlns peanuzanuu uenei U 3agad JaHHOTO MPHUKJIAJHOTO Kypca MPEeroaraeTcsi UCIoIb30BaTh Cieayromue GopMbl 3aHATUN: TPAKTHUKYMbI
0 pCUICHHUIO 3a/]a4, CaMOCTOATCIIbHAA pa60Ta ydyalmuxcs, KOHCYJIbTalluu, 3a4CT. Ha 3anstusx MNPUMCHAIOTCS KOJUICKTUBHLIC U MHAWBUAYAJIbHBIC
dbopMbl pabOTHI: TIOCTAHOBKA, PEIICHHUS W OOCYKICHHS PEIICHUs 3aJad, MOJArOTOBKAa K €IMHOMY HAIMOHATLHOMY TECTUPOBAHHIO, MOI0Op H
cocTaBlieHHE 3a/1a4 Ha TeMy U T.A. IIpenmonaraercs Take BBIIOJIHEHUE JOMAIIHUX 3aJaHUN MO pelIeHHI0 3anad. JloMHMHaHTHOW ke (opMmoii
yU€HHUs JOJDKHA CTaTh KCCIEIOBATeNIbCKas IeATEIbHOCTh YU€HHKA, KOTOpas MOXKET OBITh peaii30BaHa KaK Ha 3aHATHSIX B Kiacce, TaK U B XOJIe
CaMOCTOSITSIILHOM pa0OThI ydammxcs. Bee 3aHATHS JOHKHBI HOCUTH TIPOOJIEMHBIN XapaKTep M BKIIOYATh B CE0SI CAMOCTOSTEIBHYIO PadoTy.

Metoap! 00y4eHus1, MPUMEHsIEMbIEC B paMKax MMPHUKIAJHOTO Kypca, MOTYT U JIOJDKHBI OBITh JIOCTaTOYHO pa3HooOpa3HbiMU. [Ipexkae Bcero 3to
UCCIIeIOBAaTeNbCKas paboTa caMHMX YYalllUXCs, COCTaBJICHHE OOOOMIArOMMX TaOJMIl, a TaKXKe MOJArOTOBKA M 3allUTa y4YallUMHCS aJITOPUTMOB
pemieHus 3anad. B 3aBHCHUMOCTH OT MHOWBUAYAJIbHOTO IJIaHA YYUTENb JOJDKEH MpearaTh y4yalluMCs MOATOTOBIECHHBIA UM MEpeyYeHb 3a1ad
Pa3IMYHOrO YPOBHS CIOKHOCTH.

[ToMuMoO HccIe10BaTENbCKOIO METO/Ia 11€JIECO00pa3HO MCIOJb30BaHNE YaCTUYHO-TIOMCKOBOTO, MPOOJIEMHOI0 U3JI0KEHUS], a B OTJEJIbHBIX
ciyvasix HH(OpMalMOHHO-WILTIOCTpaTuBHOTO. [TocneaHuii MeToa MpUMEHSIETCSI B TOM CiTydae, KOT/la Y yJalluxcs OTCYTCTBYeT 0a3a, O3BOJISOIAs

HCIIOJIB30BAaTh NMPOAYKTHBHBIC METOBI.



CpencrBa o0y4enust

OCHOBHBIMH CpeJICTBAaMH 00yUYSHHSI IPU U3YUESHUH MPUKIATHOTO Kypca SBISIIOTCS:

UCTIOJIB30BaHUSI KOHKPETHBIX 3aKOHOB (DPM3UYECKUX TEOPHH, GyHIAMEHTAIBHBIX (PH3HMUECKUX 3aKOHOB, METOJIOJIOTHYECKUX MPUHLIUIIOB (DU3UKH, a

TakK€ MCTOAOB SKCHCPHMCHTaHBHOﬁ, TeopeaneCKOﬁ U BBIYHUCIUTEIHLHOU (I)I/I3I/IKI/I M3 PAa3JIMYHBIX C60pHI/IKOB 3agady C OpI/IeHTaHHeﬁ Ha

duznyeckue npruodOopsI.

['padmyeckue nuOCTpauy (CXeMbI, YePTEKHU, TpaGUKH).
JnakTnyeckue maTepualbl.

Y4eOHUKH (PU3HUKH IS CTAPUINX KJIACCOB CPEAHEHN IIKOJIBL.

Yyebnble mocobust o pu3nke, COOPHUKH 3a/1a4.

Opranuzanusi CaMOCTOATEIbHOH PadoThI

CamocTtosTelbHas pa60Ta npeanojaract CO3AaHUC AUAAKTHYCCKOTO KOMIUICKCAa 3aJad, PCIICHHBIX CaMOCTOATCIBHO Ha OCHOBC

npodmibHOEe 00pa30BaHUE yYaAIIUXCSL.

OsxkugaeMbIMH pe3yIbTaTaAMHU 3aHATHI SBJISIOTCH:
paciypeHe 3HaHU 00 OCHOBHBIX aJITOPUTMax pPelIeHus 3a1a4, pa3IMYHbIX METO/Iax MpUeMax pelieHus 3a1ay;

Pa3BUTHUC MO3HABATCIILHBIX NHTCPCCOB, MHTCIJICKTYAJIbHBIX U TBOPUYCCKHUX CIIOCOOHOCTEH Ha OCHOBE OITBITA CAMOCTOSATEIILHOTO

pUOOpeTEeHUs] HOBBIX 3HAHUM, aHAJIN3a U OLIEHKH HOBOM MH(OpManuy;

CO3HATCIILHOC CaMOOIIPCACIICHUEC YUCHUKA OTHOCUTCIIBHO HpO(bI/IJBI JadbHEUIIIEro O6yLICHI/ISI nin HpO(pCCCHOHaHBHOﬁ JACATCIIBHOCTH,

MOJIYy4YCHHEC HpCIlCTaBJ'ICHI/Iﬁ 0 poJin (1)I/I3I/IKI/I B [IO3HAaHWH MHUpa, (1)I/I3I/I‘-ICCKI/IX 1 MAaTEMATHYCCKHUX METOJaX MUCCICIOBAaHUA.



Coaepixanue Kypca

10 -11 knaccel

dusnueckas 3aaava. Knaccupukarus 3agad (4 4)

Uro takoe ¢usmyeckas 3amada. CocraB ¢usndeckoi 3amaun. dusnyeckas TEOpHs U peUICHUE 331a4. 3HAYCHHE 33/1a4 B O0YUCHUU U KU3HHU.
Knaccugukanus gusnueckux 3agau no TpeboBaHHIO, COJIEPKAHUI0, CIOCO0Y 3aiaHus U pemenus. [Ipumepsl 3a1a4 Bcex BUIOB.

CocraBnenue ¢usndeckux 3agad. OCHOBHbIE TPeOOBaHUS K cOCTaBieHUIO 3anad. CriocoObl M TEXHUKA cocTaBiieHus 3a1a4. [Ipumepsl 3a1au Beex

BUIOB.

IIpaBuia u npuemsl pemienns pusndeckux 3agay (6 4)

OO6mme TpeboBaHMs MPU pelieHnH (PU3MUECKUX 3a/1ad. DTarbl pemieHus pusnyeckor 3amaun. Paborta ¢ TekcToMm 3agaun. AHamu3 (QpU3HUECKOTo
SBJICHUS; (OPMYIHMPOBKA HJEH * pelleHus (IU1aH pemieHus). BolmonaHeHue IutaHa pemieHus 3afgaud. YucnoBoit pacuer. Mcnomb3oBaHue
BBIUMCIUTEIbHON TEXHUKH JIJIS1 pacyeToB. AHAJIN3 pelleHus U ero 3HaueHue. OpopMiieHue pereHusl.

TunuuHbple HETOCTATKHU MPH PelIeHUH U 0pOPMIIEHUH pelieHus (pu3nueckoil 3agaun. M3yuenue npuMepoB pelieHus 3aaa4. Paznuynsie npueMsl u

CITOCOOBI peuiCHus: aJITOPUTMbI, aHAJIOTUH, TCOMCTPUICCKUC ITPUCMBI. Merton pa3MepHOCTeI71, rpa(bnquKI/Ie peuiCHusd U T. O.

Juunamuka u cratuka (8 v)
KOOpHHHaTHBIﬁ MCTOA PEIICHHA 3aJdad MO0 MCXAaHUKE. Pemenue 3a1a4 Ha OCHOBHBIC 3aKOHbI TUHAMUKU. HBIOTOHa, 3aKOHBI JJId CHJI TATOTCHUA,
YIIpYroCctu, TPECHHs, COMPOTHBICHUA. Pemenue 3aa4 Ha IOIBHUKCHUC MaTepHaJ'IBHOfI TOYKH, CHCTEMbI TOYCK, TBEPAOTO TECja II0J] HCfICTBI/IGM

HECKOJIbBKHUX CHII.

3amaun Ha OTIpe/IeTICHUE XapaKTePUCTHK PaBHOBECUS (DU3UIECKUX CHCTEM.

3a11atm Ha NPHUHIOHUII OTHOCUTCIIBHOCTU: KUHEMATHYCCKNEC U NTUHAMUYCCKHUEC XaPAKTCPUCTUKU ABHXKCHUA TCJIa B PA3HBIX MHCPHHUAIBHBIX CUCTEMAX
oTcyerTa.

HOI[GOp, COCTAaBJICHHUC U PCHICHUC IO UHTCPCCAM pPaA3JIMYHBIX CHOKCTHBIX 3a/la4: 3aHUMATCIIbHBIX, O9KCIICPUMCHTAJIBHBIX C 6I:ITOBI>IM COACPpIKaHUCM, C

TCXHUYCCKHUM U KPACBCAUYCCKUM COACPIKAHUCM, BOCHHO-TCXHUYCCKUM COACPKAHUCM.



DKCKYpCHH C 1IeNIbI0 0TOOpa TaHHBIX IS COCTABJICHHUS 3a/1a4.

3akoHbI coxpanenusi (8 u)

Knaccudukanus 3a1a4d mo MexaHuKke: perieHue 3a1a4 cpeAcTBaMU KHHEMATUKH, THHAMUKH, C IIOMOIIIBIO 3aKOHOB, COXPAHCHHUS.

3amaun Ha 3aKOH COXpPAaHEHUS UMITYJIbCA U PEaKTUBHOE JABWKCHHE. 3a/1a4u Ha ONpe/eieHre paOboThl M MOITHOCTHU. 3a/1a4l HA 3aKOH COXPaHEHUS U
MIPEBPAIICHHUS MEXaHUYECKOW SHEPTHH.

Pemenue 3amay HeckosbkuMH criocoOamu. CocTaBiieHHWE 3ajad Ha 3a/JaHHble OOBEKTHl WM SBJICHHS. B3auMornpoBepka pemaeMbIX 3ajad.
3HaAKOMCTBO C IPUMEPAMH PEIICHUS 3a/1a4 110 MEXaHUKE PECITYOJIMKAaHCKUX U MEKIYHAPOIHBIX OJIUMITHA].

Koncrpykropckue 3aaun W 3aaud Ha MPOEKTHI: MOJIEIb aKcelepoMeTpa, Mojelb MasTHHka Dyko, MOJENIb KPOHIITEHHA, MOJACIb MYIIKH C
MPOTUBOOTKATHBIM YCTPOMCTBOM, TIPOEKTHI CAMOABHKYIIUXCS TEJEXKEK, MPOEKThl YCTPOMCTB JUIsi HAOIIOJEHUS HEBECOMOCTH, MOJEIb

aBTOKOJIEOATEILHOM CUCTEMEL.

CTpoeHHe U CBOWCTBA ra30B, KHIAKOCTel 1 TBEPABIX Te (6 1)
KauecTBeHHbIe 3a/auu HA OCHOBHBIC TOJIOKEHHUSI U OCHOBHOE ypaBHEHHE MOJIEKyJspHO-kuHeTndecko Teopuu (MKT). 3agaun Ha omnucanue

MOBCACHHUA UJICATIbHOI'O Ira3da: OCHOBHOC YPAaBHCHUC MKT, OmnpeaACIICHUE CKOPOCTU MOJICKYJI, XapaKTCPUCTUKHU COCTOSAHHA ra3a B U30IIpOoLECCax.

3ajaun Ha CBOMCTBA IapoB: MCIOJIb30BaHHME ypaBHEHHMs MenneneeBa — KitaneilpoHa, XapakTepUCTHKAa KPUTHYECKOTO COCTOSHUSA. 3ajadd Ha
OTMCaHKE SBJICHUN MOBEPXHOCTHOIO CJIOSs; paboTa CHJI MOBEPXHOCTHOTO HATSKEHUS, KalWJUISIPHBIE SBJICHUS, N30BITOYHOE JaBJIEHUE B MBUIBHBIX
y3bIpsX. 3a/1a4M HA ONPEICIICHUE XapaKTEPUCTUK BIAXKHOCTH BO3AYXa.

3amaun Ha ONpeseTeHUe XapaKTepUCTUK TBEPAOIo Tesa: adCONIOTHOE M OTHOCHTEIbHOE Y/UIMHEHHE, TEIUIOBOE PAcIIMpeHHUe, 3arac MpOYHOCTH,
CHJIa YIIPYTOCTH.

KayecTBeHHBIE W KOJMUYECTBEHHBIEC 33/1a4M. Y CTHBIA THAJIOT MPH PELICHWH KauyeCTBEHHBIX 3ajad. ['paduueckue W sKcrepUMEHTaIbHbIE 3aJ1auH,

3a/1a4u OBITOBOTO COJCPIKAHUS.

OcHoBbI TepMOTUHAMHKH(6 1)
KomOnHMpoBaHHbIE 331a4W HA TIEPBBIA 3aKOH TEPMOAMHAMUKY. 3a/1a4¥ HA TETUIOBBIC JBUTATEIIH.
DKCKypCHs C IENbI0 cOOpa TaHHBIX JJIsi COCTABJICHHS 3a/1a4.

KoncTpykTopckue 3amaun M 3afjaud Ha MPOEKTHI: MOJENb Ta30BOTO TEPMOMETpA; MOJAETb MPEIOXPAHUTEIBHOTO KialaHa Ha OINpeAesIeHHOEe



JaBJICHUC, TIPOCKTHI HMCIIOJIB30BAaHUA Ta30BbIX IIPOLECCOB JIA IMIOJAa4YMW CHUTHAJIOB; MOACIIb TEIJIOBOH MallvHBI; IPOCKTbI IPAKTHYECKOI'O

oTpezieNieHus pauyca TOHKUX KaluUIspOB.

DJieKTpruuYeckoe u MarautHoe moJsi(5 u)
XapakTepucTrKa pelleHus 3a/1a4 pa3jena: ooiiee U pasHoe, IPUMEPBI U IPUEMBI PEIICHUSI.
3a1[atm Pa3sHbIX BHUJIOB Ha OIHMCAHUC IJJICKTPHUYCCKOI'O IIOJA pPa3jIWYHbIMU CPCACTBAMH: 3dKOHAMH COXPAHCHUSA 3apsAla W 3aKOHOM Ky.]'IOHa,

CUJIOBBIMU JIMHUAMU, HAIIPS)KCHHOCTBIO, pPa3HOCTHIO MOTCHIIUAJIOB, 3H€pFH€I>i. Pemenne 3ala4 Ha ONMMUCAaHUC CUCTEM KOHJACHCATOPOB.

3ajaun pa3HbIX BHJIOB HA ONHMCAHME MArHUTHOrO MOJIA TOKA M €ro JACMCTBUS: MarHUTHAs MHAYKIUS U MarHUTHBIM MOTOK, cuja AMIiepa U cuiia
Jlopenua.

Pemenue kauecTBEHHBIX OKCIICPUMCHTAJIbHBIX 3a/1a4 € UCIIOJIB30BAHUCM JJICKTPOMETPA, MAHUTHOI'O 30HAA U APYTroro O60py,I[OBaHI/IH.

ITocTOAHHBII YJIEKTPHYECKHI TOK B Pa3THYHBIX cpeaax (9 u)

3amaud Ha paszIuYHbIE MPUEMbl pacdyeTa CONPOTUBIEHUS CIOKHBIX JEKTPUUECKUX Liened. 3aaauu pasHbIX BUJIOB «a OMHCAHME DJIEKTPUUYECKHUX
1enei MOCTOSIHHOTO AJIEKTPUYECKOr0 TOKa ¢ MOMOIIbI0 3akoHa OMa Juist 3aMKHYTOHN 1ienH, 3akoHa Jxoyns — JleHia, 3aKk0OHOB OCIIe0BaTENbHOTO
U TnapajmienabHoro coeauHeHui. O3HakomsieHne ¢ mnpasBunamu Kupxroda mnpu pemenun 3aznad. [loctaHoBka u pemieHHe (QPOHTAIBHBIX
IKCIIEPUMEHTANBHBIX 3aJad Ha OINpeAelieHHe TMOoKa3aHUM NpuOOpOB TPH H3MEHEHHH COMPOTHUBIEHHUS TEX WM WHBIX YYaCTKOB ILIeMH, Ha
OIIpeZIeJIEHNE CONIPOTUBIIEHUH Y4acTKOB LIENH U T. A. Penenne 3a1a4 Ha pacueT y4dacTka unenu, umerouieit 9J1C.

3amaul Ha ONMMCAHUE IOCTOSHHOTO 3JEKTPUUECKOTO TOKAa B BJIEKTPOJIUTAaX, BaKyyMe, raszax, MOJIYIPOBOJHUKAX: XapaKTEpPUCTHUKA HOCHUTEJEH,
XapaKTEePUCTUKA KOHKPETHBIX ABJICHUM U J1p. KauecTBeHHbIE, SKCIIEpUMEHTAIbHbIE, 3aHUMAaTEIbHbIE 33/1a4H, 33J]a4l C TEXHUYECKUM COJEPKaHUEM,
KOMOMHHPOBaHHBIE 33]Ja9H.

KonctpykTopckue 3aaun Ha MPOEKTHI: YCTAaHOBKA JJISl HATPEBaHUS >KUIKOCTH Ha 3aJaHHYIO TEMIIEpaTypy, MOJENIb aBTOMAaTUYECKOr0 yCTPOICTBA
C JJIEKTPOMAarHUTHBIM pelie, MPOEKThl U MOJENU OCBELICHHS, BBIIPSIMHUTEIb M YCUJIUTENb Ha MOJYNPOBOJHUKAX, MOJEIN HU3MEPUTENIbHBIX
npuOOpoB, MOZIETH

«UEPHOTO SIIUKA.
DJIeKTPOMATrHUTHBIE KOJ1e0aHusl H BOJIHBI(14 u)

3az[atm Pa3HBIX BHJOB Ha OINUCAHUC ABJICHUSA Z-)HGKTpOMaFHPITHOﬁ HUHAYKIOWH: 3aKOH BHGKTpOMaFHHTHOfI HWHAYKIOWH, TIIPpaBUIIO .HGHLIa,

WHIAYKTUBHOCTD.



3amayy Ha NEPEMEHHBIH JEKTPUUECKUN TOK: XapaKTEPUCTUKU MTEPEMEHHOT0 3JIEKTPUUECKOT0 TOKA, AIEKTPUUECKUE MAIlIMHBI, TpaHchopmaTop.
3ajaun Ha OIMCAHME PA3JIMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: CKOPOCTb, OTPaXEHHUE, INpEOMIICHHE, WHTEepepeHIrs, Tudpakuus,
noJisipu3anus. 3aaun o reOMeTpUUYECKOil ONTUKE: 3epKalia, onTuueckue cxembl. Kinaccu- ¢ukanus 3anad no CTO u npuMepsl UX pelieHusl.
3ajauu Ha OINpeAeNIeHHE ONITHYECKON CXEMBbI, COAEPKALICICS B «YEPHOM SIIIUKE». KOHCTPYHPOBAHKE, IPUEMBI U IIPUMEPHI pelieHus. [’ pynnoBoe u
KOJIJICKTHBHOE DEIICHHE SKCIEPUMEHTAIBHBIX 337]ad C HCHOJb30BaHMEM ocuuiuiorpada, 3ByKOBOIO reHepaTropa, TpaHchopMmaropa, KOMILIEKTa
prOOPOB ISl U3yUCHUS CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH, JJIEKTPOU3MEPUTENIBHBIX IPHOOPOB.

DKCKypeus ¢ 11ebio cO0opa JaHHBIX JUTsl COCTABJICHUS 3a/1ay.

KOHCTPYKTOpCKI/IC 3a/la4ui U 3aJa4i Ha IIPOCKTHI: MIOCKHHU KOHACHCATOP SaHaHHOﬁ CMKOCTH, I'CHCPATOPbI PaA3JIUMYHBIX KOJ'IG68.HPII>1, HpI/I60p JJIA

HU3MCPCHHA OCBCUHICHHOCTH, MOACIIb IICPCAaYUN IJICKTPOSHCPIUU U JP.
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KJIace
Ne Tema 3aHsTUA Koua-Bo | [lara
n/n 4acoB
Beenenue (1 yac)
1 Ousnueckas 3ajava. 1
Knaccudukanus 3agad. [IpaBuna u npueMsl penieHust GU3NIecKux 3aaad.
Kunemartuka (4 yaca)
2 | OCHOBHBIC 3aKOHBI M TIOHSTHSI KHHEMAaTHKH. 1
3 | Pemenue pacdeTHbIX U rpaguecKuX 3a7a4 Ha pABHOMEPHOE JBHKECHUE. 1
4 | Pemienue 3a7a4 Ha paBHOYCKOPEHHOE JIBUKECHUE. 1
5 | JBmxkenue no okpyxxHocTu. Perenue 3agau. 1
JIuHamuka u craTuka (6 yacoB)
KoopannatHblll METON peLIeHUs 3a1a4d 10 MexaHuKe. Pemenne 3a1ay Ha
6 | ocHOBHBIE 3aKOHBI TUHAMUKHU: HBI0OTOHA, 3aKOHBI JIJIS1 CHJT TSATOTSHHS, 1
YIIPYTOCTH, TPSHHUS, COITPOTHBIICHHSI.
7 Pemenne 3amay Ha JIBHIKCHUE MaTepuanbHOW TOUKH, CHUCTEMBI TOYEK, 1
TBEPJOrO Tela Mo/ IeHCTBUEM HECKOJIbKUX CHJL.
8 3amaun Ha ompeAeNieHue XapaKTEePUCTUK paBHOBECHs (PU3MUECKUX 1
CHCTEM.
3amauM  HA TPUHIUN OTHOCHTEIBHOCTH: KHHEMATUYCCKHE W
9 | IMHAMHMYEeCKHE  XapaKTepPUCTHUKU  JBMXKCHUS  Tela B Pa3HBIX 1
WHEPIHUATBHBIX CHCTEMaX OTCYETA.
10 [Toxbop, cocTaBieHue U peleHne 3a1a4 Mo NHTEPecaM. 1
11 dusnueckas onUMIINALA. 1
3akoHbl coxpanenus (7 4acoB)
12 Knaccudukanus 3aaay mo MeXaHHKe: pelleHue 3a/1ad CpeaCcTBaMu 1
KHHEMAaTUKH, TMHAMUKH, C TIOMOIIHI0 3aKOHOB COXPAHCHUSI.
13 | 3amaum Ha 3aKOH COXpPaHEHUS UMITYJIbCA U PEAKTUBHOE JIBUKECHUE. 1
14 | 3apaum Ha onpexaeneHue pabOThl M MOLTHOCTH. 1
15 3amayn Ha 3aKOH COXpPAHEHUS U MPEBPAIICHHUS MEXaHUYECKOW SHEPTHH. 1
Pemienue 3amau HECKOBKUMH CIIOCOOAMMU.
CocraBnenue 3a7a4y  Ha  3aJaHHble  OOBEKTHI WM SIBJICHUS.
16 B3anmMornpoBepka pemaeMbIxX 3a/1a4. 1
17 3HaKOMCTBO €  TpHUMEpaMH  pelieHHWs  3aJa4y [0  MEXaHHKe 1
pPECIyOIMKAaHCKUX U MEKIYHAPOTHBIX OJTUMITHA].
18 dusnueckasd oMUMIINALA. 1
CTpoeHue U CBOIICTBA ra30B, ;KHIAKOCTeH H TBEPABIX TeJ (D yacoB)
19 KauecTBeHHBIC 321291 Ha OCHOBHBIE TONIOXKEHNS H OCHOBHOE ypaBHEHNE 1
MoJieKymsipHo-kuHeTHnueckoi reopun (MKT).
3amauyn Ha OMKCAaHKE TTOBEICHHUS UACATLHOTO ra3a: OCHOBHOE YPaBHEHHE
20 | MKT, onpeneneHue CKOPOCTH MOJICKYJI, XapaKTEPUCTHKH COCTOSHUS Ta3a 1
B M30IPOLIECCAX.
21 3a21aq1/£ Ha CBOICTBA MapoOB: UCIOJIb30BaHUE ypaBHEHUs MeHpeneeBa— 1
Krnamneiipona, XapakTepUCTUKA KPUTHIECKOTO COCTOSTHHSI.
3ajaud  Ha  ONpENENeHHWE  XapaKTepUCTUK  TBEPIOro  Tena:
22 | abCconOTHOE M OTHOCUTENBHOE YIJIMHEHHE, TETIJIOBOE PACIITUPEHHE, 3a11ac 1
MPOYHOCTH, CHJIA YIIPYTOCTH.
93 KadecTBeHHBIE ¥ KOJMMYECTBEHHBIC 3amaud. [ paduyeckwe u 1

OKCIICPUMCHTAJIBHBIC 3a/1a4H, 3aJa4u OBITOBOT'O COACPIKaHM.

OCHOBBI TePMOAMHAMUKH (4 yaca)
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24 KomOunupoBaHHbIe 3a1a4u Ha TIEPBBINA 3aKOH TEPMOAMHAMUKH. 1

25 3ajaun Ha TEIUIOBBIE IBUTATENN. 1

26 KoHcTpyKTOpCKHE 3a/1a41 ¥ 3a]1a41 Ha TIPOEKTHI: 1

27 Ddusnyeckas oMMIIAALA. 1

DJaekTpuyeckoe moJe (4 yaca)

28 XapakTepuCcTUKa pelIeHusl 3afad pasjena: olmiee M pasHoe, 1

IPUMEPHI U IPUEMBI PEILICHHUS.
3ajaul  pasHbIX BHUJOB HA OMNMCAHME DSJIEKTPUUYECKOrO  MOJA

29 | pa3NMUHBIMM CpEACTBAMU: 3aKOHAMHM COXPAHEHHUS 3apsja M 3aKOHOM 1
Kynona, CHI0BbIMH JIMHUSIMH, HANPSDKEHHOCTBIO.

30 3agaun  pasHbIX BHAOB HA OIKCaHUE DJEKTPHHIECKOTO  TIOJIA 1
Pa3IMYHBIMH CPEACTBAMU: PA3HOCTHIO MOTEHIINAIOB, SHEPTUEH.

31 Pemenue 3a1a4y Ha onyvcaHue CUCTEM KOH/IEHCATOPOB. 1

IToCTOAHHBIN JIEKTPHUYECKHI TOK B Pa3IMYHbIX cpeaax (4 yaca)

39 3agaun Ha Pa3IMHHbIE TPUEMBI PACUETa CONPOTHBICHUS CIOKHBIX 1

NEKTPUUECKUX LeTEH.
Pemenne 3amau Ha pacdyer yuactka uenu, umeromen OJIC.

33 | IlocTanoBka M pemieHHe (POHTAIBHBIX HKCHEPUMEHTAIbHBIX 3a7ady Ha 1
olpeieNieHue MoKa3zaHui mpudopoB.

34 3agauyl Ha ONUCAHUE IIOCTOSHHOIO 3JEKTPUYECKOr0 TOKa B 1
JIEKTPOJIUTAX, BAKyyMe, ra3ax, MoJIylpOBOJHUKAX.

35 HroroBoe 3aHsTHE. 1
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Ne Tema 3aHaTUA Koua-Bo | [lara
n/n 4acoB
MarnutHoe moJie (2 yaca)
3aiaun pa3HBIX BUJIOB HA OMIMCAHUE MArHUTHOTO TIOJIS TOKA U €T0
1 | meiicTBUS Ha MPOBOAHUK C TOKOM: MarHWTHAs WHAYKIHMS W MarHUTHBINA 1
MOTOK, CHJIa AMITepa.
9 3amauyn pa3HBIX BUIOB HA OMMCAHUE MArHUTHOTO TOJSI TOKA U €ro 1
JICUCTBUS HA JBIOKYIIUICS 3apsa: cuia JlopeHia.
DJIEKTPOMATHUTHBIE KoJie0anus ¥ BoaHbI (14 yacoB)
3amaun pa3HBIX BUJOB HA ONHCAHUE SIBJICHUS YJICKTPOMATrHUTHOM
3 | MHOYKIMU: 3aKOH DJJEKTPOMAarHUTHOM WHAYKIMH, TpaBwio JleHa, 1
UHIYKTUBHOCTb.
4 3a/aud Ha TEPEMEHHBIH DJICKTPUUYCCKUM TOK: XapaKTePUCTUKH 1
MIEPEMEHHOTO JIEKTPUYECKOTO TOKA.
5 3amaud Ha TEPEMEHHbIN AJIEKTPUYECKUH TOK: DJJIEKTPUYECKUE 1
MAIIHHBI, TpaHCchOopMaTOp.
3a/aud Ha ONMHMCAHHWE PA3JIMYHBIX CBOWCTB AJICKTPOMATrHUTHBIX BOJIH:
6, 7 | ckopocTh, OTpakeHHe, TperoMieHue, uHTepdepeHms, audpaxoms, 2
TIOJISIPU3AITHSI.
8, 9, | 3amaun MO0 reOMETPUUYECKON ONITHKE: 3epKaia, ONTHYCCKUE CXEMBI. 3
10
11, Knaccugukarus 3anau no CTO 1 npuMepbl UX peleHusl. 2
12
13 3amauyn Ha onpeAeNeHHe ONTHYECKONW CXEMBI, COAEPIKAIIEHCS B «UepHOM 1
SITUKE»: KOHCTPYUPOBAHUE, IIPUEMBI U IIPUMEPHI PEIICHHUSL.
14 DKCKypcus ¢ Leblo cOopa JaHHBIX JIJIsl COCTaBICHUS 3a1au. 1
15 ['pyrIoBoe 1 KOJUICKTUBHOE PEIICHNE YKCIIEPUMEHTATBHBIX 33124 C 1
MCIIOJIb30BaHUEM MIPHOOPOB.
16 dusnueckast oOJIMMIIHAIA. 1
Mexanuka (7 yacoB)
17 | O6uue MeToabl penieHus 3a/1a4 0 KHHEMaTUKe. 1
18 | 3amauyu Ha OCHOBHBIE 3aKOHBI JUHAMUKH. 1
19 | 3amauym Ha MPUHIIUTT OTHOCHUTEILHOCTH. 1
20 | 3amauym Ha 3aKOH COXPAHEHUS UMIYIbCA. 1
21 | 3amauyn Ha 3aKOH COXPAaHEHUS YPHEPTUU. 1
29 3amaud  Ha ONpeNeNieHMe XapaKTepUCTUK paBHOBeCHs (DU3MUYECKUX 1
CHCTEM.
23 | Mexanuka KXKHAIKOCTEH. 1
MouaekyaspHaas ¢pusuka. Tepmoaunamuka. (6 4acon)
24 | 3amayu Ha OMMCAHUE MOBEACHUS UACATLHOTO rasa. 1
25 | 3ajmaum Ha CBOICTBA MApOB. 1
26 | 3amaum Ha OTpeIeIICHUE XapaKTEPUCTHK BIAKHOCTH BO3/IyXa. 1
27 | 3agauM Ha MEPBBIN 3aKOH TEPMOAUHAMUKH. 1
28 | 3agauu Ha TEIIOBBIE IBUTATENH. 1
29 | 3agauym Ha ypaBHEHHUE TEIJIOBOTO OaaHca.
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DJekTpuuecTBO. (5 yacoB)

3az[aq1/1 Pa3HbIX BHJAOB Ha OIMMMCAHUC BJICKTPUUCCKOI'O IOJIA Pa3IMYHbIMA

30 1
CpeICTBaMH.

31 | OGmast xapaKTepUCTHKA PEIICHHS 3a/1a4 110 3JICKTPOCTATHKE. 1

30 3az[a131/1 Ha TpUEMBI pacu€Ta CONPOTHBICHHS CIIOKHBIX AIICKTPUYECKHX 1
Terei.

33 | 3amaum Ha pacy€T yuyacTtka nenu, umeroriei DJIC. 1

34 | 3agauum Ha ONMUCAHKE TTIOCTOSHHOTO TOKA B Pa3IMYHBIX Cpeiax. 1

35 O6o0marouiee 3aHsiTHe. 1
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