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Pabouast nporpamMma 3J1eKTHBHOIro Kypca mo ¢pusuke B 10-11 kiacce

«IIpakTHKYM perueHus 3a1a4 NOBbIMIEHHOI
CJIOKHOCTH MO (pU3UKe)

Pabouas nmporpamma asmekTuBHOrO Kypcea 1o ¢usuke B 10-11 xnacce «I[IpakTukyMm perieHus
3aJ1a4 [OBBIILIEHHON CIIOKHOCTH 110 (PU3HKE» OCTaBJIEHA B COOTBETCTBUHU C TPeOOBAHUSAMMU
CIIEAYIOIMHUX HOPMATUBHBIX JIOKYMEHTOB:

o @enepanbHoro 3akona or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Qenepanun» (¢ HOCIEYIOIUMHI H3MEHEHUSMH);
o Deoepanvrozo I'ocyoapcmeennozo 0bpazosamenvbho20 cmanoapma cpeonezo obujezo

obpaszoeanus, ymeepocoennozo npuxasom Munobpnayku P®@ om 17.12.20102. Nel897 (s peo.
npuxaza Munobpnayxu P® om 29.12.2014 Nel644),

° OCHOBHOU  00pazoeamenvHoll  npocpammel cpednezo obwezo obpaszosanus I'HEOY
Pecnybnuxu Mapuii On «Ilkona-unmepnam 2. Kosomodemvsncka «/Japosanuey (npuxaz Ned4/1-
00 om31.08.2020),

° Vuebnoro mnana 'BOY PecnyGnuku Mapuii On «lllkona-untepuar r. KossMomeMbsHcka
«Jlaposanue»na 2020-2021 y4eGHBIi ro/1;
° [Tonoxxenust o pabouei mporpamme y4eGHoOro mpeamera (kypca) (YTB. NMPHUKa30M  ILKOJIbI-
unrepHat ot 31.08.2020 Ne44-op).

)

Obmee uncno yueOHBIX yacoB cocTaBiseT — 68 yacos (1 yac B Hezemo).

Pabouyro nporpammy cocrasuiaa: Tosacrosa O.B., yuurtens (pusuku BhICHIEH KBaTH()UKAIMOHHON
kareropun ['BOY Pecry6muxu Mapuit On «Illkona-untepuar r. KossMonempsincka «JlapoBanue»

2020r.



MHNOACHUTEJIBHASA 3AIIMCKA

OnekTuBHBIA Kypc «[IpakTukyMm pemieHus (QU3NYECKH 3a7ad  TOBBIIICHHOM
CJIO)KHOCTH» B IIEJISIX 00€CIICUCHHUS TPUHIINIIA BAPUATUBHOCTH M YU€Ta WHAUBUTYaTbHBIX
noTpeOHOCTEe  OOydaromuxcsi TMPU3BaH  peaju3oBaTh  CIACAYIOMIYIO  (YHKIIHIO:
pacwupums, yeayoums, OONOJHUMb U3y4YeHue yuebHo20 npeomema Qu3uka 8 pamras
peanuzayuy mexHoI02UYecKoeo npous.
DJIEKTUBHBIN KypC SBIISIETCS 0053aTEIBHBIM JIJIsl BEIOOpA U3YUCHUS BCEMU 00YyJatOIIIUMHUCST
Ha YpPOBHE CpeJHEro o0mero oopa3oBaHusl.
[Iporpamma 31€KTHBHOTO Kypca 00eCIIeYBaeT:

*  YIOBICTBOPEHHUE WHIMBUIYAIBHBIX 3alIPOCOB O0YYAIOIINXCS,

* 0o0meoOpa3oBaTeNbHYI0, OOINEKYJIBTYPHYIO COCTaBJSIONIYIO TPU  TMOTyYCHHUH
cpeaHero odiiero oopa3oBaHus;

* pa3BUTHE JIMYHOCTH  OOydYaloOUmIMXCS, WX  [O3HABATCIBHBIX  HMHTEPECOB,
WHTEIJUICKTYaIBHOM M IIEHHOCTHO-CMBICTIOBOH C(eph;

*  pa3BHTHEC HABBIKOB CaMOOOPa30BaHUS M MPOCKTUPOBAHHUS,

* yrayOJjeHWe, pacHIMpeHWe W CUCTEMAaTH3alldi0 3HAHWUK B BBEIOpAHHOW oOMacTh
HAYYHOTO 3HAHUS WU BUJIA ACITCIHHOCTH;

*  COBEPIICHCTBOBAHWE MMECIOIIETOCS U MPUOOPETEHNE HOBOTO OIBITA MTO3HABATEIIHHON
NeSITENFHOCTH, MPO(HECCHOHATHFHOTO CaMOOTIPEACTICHIS 00YJIarOIINXCSl.

[Tporpamma pazpaboTaHa ¢ y4eTOM COACPKAHUS:

® [puUMEpHOM mporpaMmbl 1O GU3NKE HA TPOYUILHOM YpPOBHE Ha OCHOBE
denepanbHOrO TOCYAaPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAApPTa CPEAHETO (TTOTHOTO)
o01ero oOpa3oBaHus;

o «IIporpammsl 35eKTUBHBIX KypcoB. @uszuka. 9-11 knaccol. [IpodunbHoe odyueHue»,
cocrasutenb: B.A. KoposuH, - «/Ipoda», 2017 r.;

® aBTOpCKOM mporpammbl «MeTonbl pemieHus ¢puznueckux 3anauy»: B.A. Opros, F0.A.
Caypos, - M.: lIpoda, 2005 ¢

[IporpaMMa HOCUT NPHKJIAAHOM XapakTep. SBjsieTcsl eCTeCTBEHHbIM JA0MOJTHEHHEM

nporpaMMmbl HM3y4YeHHsi (U3MKH Ha nNpPoPWILHOM YPOBHE B YaCTH pEIICHUS

KaYeCTBEHHBIX, KOJIMYECTBEHHBIX, OKCIIEPUMEHTAIbHBIX, MPAKTHUUYECKUX  3aJ]ad.

Konkpernsupyer copepkaHue TMpeIMETHBIX TeM o00pa30BaTeIbHOrO CTaHAapTa Ha

npodHILHOM ypPOBHE, TAeT MPUMEPHOE pachpenesieHue y4eOHBIX 4YacoB IO pasjeiam

Kypca W PEKOMEHIyeT OIpeleleHHYI0 TMOCIeI0BaTeIbHOCTh HW3YYEHHUS pa3JiesioB

AJIEKTUBHOTO MPEAMETA C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, HOCUT

pPeKOMeH/IaTe/IbHbII XapaKkTep B BOIpoce M0a00pa KaYeCTBEHHBIX U KOJUYECTBEHHBIX

3a]1a4, 3KCHEPUMEHTAJBHBIX IMPAKTUYECKUX 3aJad B 3aBUCUMOCTH OT BO3MOYKHOCTEU

KabuHeTa (U3MKU B JAHHOM Y4eOHOM 3aBE/ICHUHU.

JlanHas mporpamMma TapaHTHpyeT oOecHeueHHe eIWHCTBAa  00pa30BaTEIbHOTO

IPOCTPAHCTBA 3a CUET MPEEMCTBEHHOCTH, HHTETpAllH, MPEJOCTABICHUS PaBHBIX

BO3MOXXHOCTEH M KayecTBa OOpa3oBaHUs, MOXKET HCIOJb30BAaThCs 00pa30BaTENbHOMN

opraHusanuen npu pa3padoTke 00pa3oBaTeIbHON MPOrpaMMbl KOHKPETHON OpTaHU3aI|H.
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Conepxxanue [IporpaMMbl CTpOUTCSA C y4E€TOM PErHMOHAIBHBIX OCOOEHHOCTEH, YCIOBHM
o0pa3oBaTeNbHBIX OpraHu3allui, a TaKXKe C Y4YETOM BOBJICUEHHS OOydaromuxcs C
OTrPaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/I0POBBSI.
I[IporpamMa »3JIeKTMBHOrO TMIpeaMeTa SBJIAETCA OPUEHTHPOM Ui COCTaBJICHUS
aBTOPCKHUX YYEOHBIX MpOrpamm, MO3BOJSIET CIelaTh 0OOCHOBAHHBIA CaMOCTOSTENbHBIN
BbIOOP yueOHMKOB. B pabounx nmporpamMmmax MOKET BApbUPOBATHCS MOCIEI0BATEIIBHOCTh
U3yUYEHUS TeM, IIepeuYeHb TeM, MTPEVIOKEHHBIX I PEIICHHs 3a/1aY.
[Tporpamma coneicTBYeT COXPAaHEHHUIO €IUHOr0 00pa30BaTEIbHOTO IPOCTPAHCTBA, HE
CKOBBIBasi TBOPUECKON MHHUIIMATUBBI YUUTEJIEH, MPEIOCTABIAET MIMPOKHE BO3MOXKHOCTH
JUISL peau3aliy pa3InyHbIX OJIX0I0B K OCTPOEHHUIO y4eOHOTo Kypca.
Pemenue 3amay npu oO0ydeHHH (U3HKE ABIAETCS 00sA3aTENbHBIM 3JEMEHTOM YYEOHOIO
IpoLEecca, MO3BOJISAIONIMM HAJIEKHO YCBOUTD U 3aKPENUTh U3y4aeMblid MaTEpUall, a TAKXKE
pacIIMpUTh E€CTECTBEHHO-HAYUHBIM KpPyro3op Yy4allMxcsi IOCPEACTBOM IHPOKOIO
UCMOJIb30BaHNS 3HaHUHM U3 00JIaCTH MaTeMaTHKH, (GU3UKH, XUMUHU, Onosioruu u 1p. Yepes
peleHNe KauyeCTBEHHBIX, KOJMYECTBEHHBIX, IPAKTHUYECKUX, TrpapUuecKux 3aaay
OCYIIECTBIISIETCSI CBSA3b TEOPUU C NPAKTHUKOM, pPAa3BUBAETCA CaMOCTOSITENBHOCTh H
LEJIEYCTPEMIIEHHOCTb, a TAKKE PALIMOHAIbHBIE TPUEMbI MBIIIIJICHUS.
Pemenne u aHanmu3 3ajaydl MO3BOJIAIOT TMOHATh W 3allOMHUTh OCHOBHBIE 3aKOHBI U
dopmynbl (HU3MKHM, CO3JAIOT MPEACTaBICHHE 00 HX XapaKTepHBIX OCOOEHHOCTSAX H
rpaHHIaxX NpUMEHEHHs. 3aJayd pa3BUBAIOT HABBIK B HCIIOJIb30BAHUU OOIIMX 3aKOHOB
MaTEpUATILHOTO MHpa JJi PEIIEHUsI KOHKPETHBIX BOIPOCOB, UMEIOIIUX MPAKTUYECKOE U
NO3HABaTEIbHOE 3HAUYECHHE. YMEHHUE pellaTh 3aJayd SBISETCA Jy4UIMM KpUTEpHUEeM
OLICHKH TITyOWHBI U3yYEHUs TPOrpaMMHOI0 MaTepHalla U €ro yCBOEHHUS.
®dwu3uka Kak HayKa 0 Harnbosiee 00X 3aKOHaX MPUPOIBI, BBICTYIAs B KAUeCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHHUN 00 OKpY’KalolleM
MUpE:
. PacKpbIBaeT poJib HAYKH B 3KOHOMUYECKOM U KYJIbTYPHOM pa3BUTHH oO1iecTsa; 0
croco0cTByeT (POPMUPOBAHUIO COBPEMEHHOT'O HAYYHOT'O MHUPOBO33PEHHU.
IIporpamMa 3J1eKTHBHOIO npeaMera mo (pu3nke MMesl BBIPAKEHHYIO IPAKTHYECKYIO
HAIpPaBJICHHOCTh, CIOCOOCTBYET pEIICHHIO 3aj1ad (OPMUPOBAHUS OCHOB HAYYHOTO
MHUPOBO33PEHUSI, PA3BUTHIO HHTEIEKTYalIbHBIX CIOCOOHOCTEH M TMO3HABATEJIbHbIX
MHTEPECOB 00YHArOIINXCA.
['ymanuTapHOoe 3HAaY€HHE JJIEKTUBHOTO MpeaMeTa Mo (U3MKEe KaK COCTaBHOW YacCTH
o011ero 00pa3oBaHUU COCTOUT B TOM, YTO OHA BOOPY’KAET IIKOJIbHUKA HAYYHBIM METOJIOM
NO3HAHUA, TO3BOJISIONIMM TONy4YaTh OOBEKTHBHBIE 3HAHUSA 00 OKPYKAIOIIEM MHpE.
3HaHue (HPU3NUECKUX 3aKOHOB HEOOXOIMMO JJI U3YUECHUSI XUMUH, OMOJIOTUH, PU3HUYECKON
reorpaduu, TexHoaoruu, ObXK.

W3ydyeHure »HJIEKTUBHOTO TMpeAMETa IO JaHHOW MporpaMMe HampaBlIeHO Ha
JAOCTHKEHUeE CJIeAYIOIINX Heseil:

* QOpMUPOBAHUE METOJA HAYyYHOTO IO3HAHUS SIBICHUW NPUPOJABI U pPa3BUTHUE
MBILIJIEHUS yYaAIIUXCS;

* OBajilecHMe YMEHUSIMU OCYUIECTBIATh HAONIONEHUS IPHUPOIHBIX SIBJICHUH,
onuchiBaTh M 0000wIaTh pe3ynbTaThl HAONIOAEHUHM, UCHOJIb30BaTh IPOCTHIE



U3MEpUTENIbHbIE TMPUOOPHI I M3y4YeHHUs] (PU3MUECKUX SBICHUH; INpPEACTaBIATH
pe3yabTaThl HAOMIOJCHUHM WM U3MEPEHUH ¢ MTOMOLIbI0 Tabuul, rpaduKkoB. BeIBIATE Ha
TOH OCHOBE S3MIIMPUYECKUE 3aBUCHUMOCTH; IPUMEHATh IIOJYYEHHbIE 3HAHUS JUIS
00BsICHEHUSI pa3HOOOPA3HBIX NPUPOJHBIX SIBJICHUM M MPOLECCOB, MPUHIIMIIOB JE€UCTBUS
BOXHEHUIINX TEXHUYECKUX YCTPONCTB, Ul peIleHUs] PU3NUECKUX 3aay;

* Pa3BuTHE 1O3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH, CaMOCTOSITENIbBHOCTH B NPHOOPETEHHWM HOBBIX 3HAHUW MPHU PELICHUH
¢u3nueckux 3aJa4y M BBIIOJIHEHHUUM  OKCIIEPUMEHTAIBHBIX  HMCCIEAOBAHMA €
UCIIOJIb30BAHUEM MH(POPMAITMOHHBIX TEXHOJIOTUH;

* Bociuranue yOexJIeHHOCTH B BO3MOXKHOCTU IIO3HAHUS 3aKOHOB MPHUPOJBI, B
HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIB30BaHUS JOCTIKEHMM HayKH JUIsl JajdbHEWIIero
Pa3BUTHUS YEJIOBEUYECKOTO OOIIECTBA, YBAXKEHUS K TBOPIIAM HAYKU M TEXHUKU; OTHOILIICHUE
K (pU3MKe KaK K DJIEMEHTY O0IIeueI0BeUeCKON KyIbTYPhI;

* lcnionb30BaHue MOMy4YE€HHBIX 3HAHUIM 1 yMEHUH JJ1s pellieH!s IPaKTUYEeCKHUX 3a/1a4
NOBCETHEBHON KM3HHM, OOecredeHusi Oe30MacHOCTU CBOEW KHU3HHU, PalMOHAIBHOTO
IPUPOIONOJIB30BAHMS U OXPaHbl OKPYKAIOIIEH CpPEIbI.

Jlnst gocTrKeHUs Leeil mpu peaqu3alud IpOorpaMMbl AJIEKTUBHOTO MPEAMETa IO
¢u3MKe cTaBATCS cAeAyoIue 3a1a4M:

* lcnionb30BaTh TEOPETUYECKYIO OCHOBY JJIi TOHUMaHMUS IEpBOHAYaIbHBIX
CBEJICHUN O CYIIECTBOBAaHMM MoOjesiel J11000ro Hay4yHOro MPOrHO3MPOBAHUS U3 Kypca
¢u3KuKN Ha TPOPUIBHOM YPOBHE;

* cnonb30BaTh  JTOCTHXKEHHUSI COBPEMEHHBIX  MEJarormyeckux  TEXHOJIOTHH
o0Oy4deHus, pazHooOpasue GopM U METOJIOB O0yUYEHUS AJIs IPUBUTHS yUalllUMCs HUHTEpeca
B U3YYECHHUH (PU3UKU;

* lcnionb30BaTh BO3MOXHOCTH JOMOJHUTEIBRHOTO OOpa30BaHUS Ul PACHIMPEHHS
MpEACTaBICHUMN ydaluxcs 00 OKPYKaIOIIeH UX MPUPoJIe;

* cnonb30BaTh MeXOpEIMETHbIE CBSI3M (C MaTeMaTUKOH) [UIsl peanu3aluu
IPOTrPaMMHOI0 MaTepHualia B 4aCTH peIIeHus 3aja4, BbIBOAa (POPMYII U 3aKOHOB;

* @opMUpPOBATH MPEACTABIEHWE O IIOCTAHOBKE, KiIacCU(pUKALWM, TpHEMaxX U
METOJIax peuieHus: GPU3NYECKuX 3ajay;

* CoBepIIEHCTBOBATh YMEHHUSl pEIIAaTh 3aJadyd C HCIHOJb30BAHMEM PA3INYHBIX
IPUEMOB U METOJIOB;

» OOy4aTh peuIeHnI0 HeCTaHAaPTHBIX 3a7a4

IIporpamma 3JIeKTMBHOI0 npeaMeTa Mo (pu3MKe paccurTana Ha 68 yacoB B 10-
11 xmacce. OcBanBaeTcsi B TeUCHHE IBYX yUCOHBIX JIET.
[IpakTryeckass HampaBICHHOCTh JAHHOTO AJIEKTUBHOTO TpEAMETa, IO3BOJSET Oojee
rJ1yOOKO MOHSTH 3aKOHBI, OOBSICHSIONINE TPUPOAHBIE SIBICHUS U TEXHUUECKHUE MPOLECCHI
yepes pelieHne MPakTUYECKUX, KaUeCTBEHHbBIX, KOTMYECTBEHHBIX, IPaUUeCcKUX 3a/1ay.
[Ipy mnpoBeAeHHM 3aHATUN NPENNOYTEHUE OTAAETCA HCIOJIB30BAHUIO TEXHOJIOTHI
JMYHOCTHO-OPUEHTUPOBAHHOIO o0yueHus, OO YK AArOIINX yyammxcs K
CaMOCTOSITEIbHOMY MIOUCKY 3HAHM; IIPUMEHEHHIO MH(}OPMALIMOHHO-
KOMMYHHUKAllMOHHBIX TEXHOJIOTUIA, IPOEKTHO-UCCIIEI0OBATEILCKON U AKCIIEPUMEHTAIIBHON



NESATEIIBHOCTH, MTOCTPOSCHUE 00pa30BaATEILHOM NEATSIHBHOCTH C Y4ETOM HHINBUIYaTbHBIX,
BO3PACTHBIX, IICUXOJOTHYCCKUX, (U3HOJIOTHYCCKUX OCOOCHHOCTEH M  3JI0pPOBBS
00ydJaromuxcs.

1. Pe3yabTaThbl 0CBOCHHS MPOTrPAMMBI JIEKTUBHOT0 Kypca

OcBoeHue copaepx’aHUsl 3JEKTUBHOIO MpeaMmeTra Mo (usuke (MpopuiIbHBIA YPOBEHD)
o0ecreunBaeT JOCTUKEHUE JIMYHOCTHBIX, METAIIPEAMETHBIX, PEAMETHBIX PE3YyJIbTaTOB,
yCTaHOBJIEHHBIX 10 TpeboBanusmM OI'OC COO

. JUYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTh M CIIOCOOHOCTH OOyYaromuxcs K
CaMOPa3BHUTHIO U TUYHOCTHOMY CaMOOTpeIeTIeHNI0, C(OOPMUPOBAHHOCTH MX MOTHUBAIIMH K
00yJeHHUIO W IIeJIeHAINIpaBICHHON IMO3HABAaTEIbHON NEATeIbHOCTH, CHCTEMbI 3HAYHMMBIX
COLMAIBHBIX M MEXJIMYHOCTHBIX OTHOIIEHUM, IEHHOCTHOCMBICIOBBIX YCTaHOBOK,
OTpaXXKaIOIIMNX JUYHOCTHBIE U TPAXKIAHCKHE MO3UILIMHU B JIESITEIBHOCTH, MPAaBOCO3HAHUE,
AKOJIOTUYECKYIO KYJIBTYPY, CIIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH JKU3HEHHBIC IUIAHBI,
CITOCOOHOCTDH K OCO3HAHUIO POCCUHCKON I'PaKIaHCKOW UISHTUYHOCTH B MOJUKYJIBTYPHOM
COLINYME;

. MeTaNpeIMETHBIM, BKJIIOUYAIOIIMM OCBOCHHBIC OOYYAONTUMHUCS MEKIIPEAMETHBIC
MOHATHS W YHHUBEPCAJIbHBIC YydeOHbIE NEUCTBUSA (peryJlaTHBHBIC, IO3HABaTEIbHEIC,
KOMMYHHUKATHBHBIC), CTIOCOOHOCTh MX MCIIOJIb30BAaHUS B TTO3HABATEIILHON U COIMAIIBHOM
MPaKTUKE, CaMOCTOSATEILHOCTh B TUIAHUPOBAHWMM H  OCYIIECTBICHHH  YICOHOM
JESATeTbHOCTH M OpraHu3allii y4eOHOTO COTPYAHUYECTBA C MeJaroraMy U CBEPCTHUKAMH,
CMOCOOHOCTDH K MOCTPOEHUIO MHIWBHUAYAILHON 00pa30oBaTEIbHON TPACKTOPHUH, BJIAJICHHUE
HaBBIKAMU y4e€OHO-UCCIIEA0BATEIHCKON, TPOCKTHON U COLIMAIBHON IEATEIbHOCTH;

. MPEIMETHBIM, BKIIOYAIONIUM OCBOCHHBIC OOYYAIOIIMMKCS B XOJI¢ H3y4YCHUS
y4e0HOro TpeaMeTa yMEHHsI, crienuduueckue I JaHHOW NMPEIMETHONW 00JacTH, BHJIBI
NESITENPHOCTH TIO0 TIOMYYEHUI0 HOBOTO 3HAHHS B paMKax y4eOHOro MpeaMmeTa, ero
npeoOpa3oBaHWI0 M NPUMEHEHHWI0O B Y4eOHBIX,  y4eOHO-TIPOCKTHBIX U
COIMAIILHOTIPOEKTHBIX CUTYaIUsIX, POPMUPOBAHUE HAYYHOTO TUTIA MBILIUICHUS, BIAJCHHE
HAyYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATHSIMH, METOIAMH U TIPHEMaMH.

IIpeaMeTHBbIE pe3yabTAaThl H3y4YeHHUS 3JIEKTHBHOIO NpeaMeTa
1. ChopmupoBaHHOCTh TPEACTaBICHUM O poiaud H Mecte (U3MKU B

COBPEMEHHON HayyHOW KapTHHE MHpa; TOHUMaHue (DU3UUYECKOW CYIIHOCTH
HaOMrojaeMbIX BO BceeneHHOM sBICHUI; MOHUMaHUE POJd (U3UKH B (POPMHUPOBAHHUH
Kpyro3opa U (pyHKIIMOHAJIBHOW TPAaMOTHOCTH YEJOBEKa IS PEHICHUS MPAKTHYCCKUX
3aJ1a4;

2. Bnanenue OCHOBOMOJIAraloIIMMU buznuecKkuMu MTOHSITUSIMU,
3aKOHOMEPHOCTSIMHU, 3aKOHAMHU W TEOPHSIMHU; YBEPEHHOE IOJIb30BaHHE (PU3HUECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;



3. Brnagenue oCHOBHBIMM METOAAMH HAYYHOTO MO3HAHMSI, UCIIONIb3YEMbIMU B
¢busuke: HaOMIOJEHUE, OMUCAHUE, U3MEPEHHE, HKCIEPUMEHT; YMEHUs 00padaTbiBaTh
pe3yNbTaThl U3MEpPEHU, 0OHAPYKUBATH 3aBUCUMOCTh MEXKY PU3NYECKUMHU BEIMYNHAMH,
OOBSCHATH MOJIYYEHHbIE PE3YJIbTAThI U JENIaTh BHIBOADL;

4. ChopmMupoBaHHOCTh YMEHHUS peIIATh (PU3NUECKUE 3aJaUH;

S. ChopMHpOBaHHOCT yMEHHS MPUMEHATh IMOJYYECHHbIE 3HAHUS Ui
OOBSICHEHUSI YCJIOBHI MPOTEKaHUs (PU3MYECKUX SBJICHUI B MPUPOJE U JUIS TPUHATUS
MPAKTUYECKUX PEIICHUI B MOBCEAHEBHOW KU3HH;

6. CdopMupoBaHHOCTH COOCTBEHHOM MO3UIIMH IO OTHOIICHUIO K (DU3UYECKOU
MH(pOpMALIMU, TOJTy4aeMOM U3 Pa3HbIX UCTOUYHUKOB;

7. ChopMUpOBaHHOCTb  CHUCTEMBbI 3HaHUKW 00 o0mwMx  (QuznUecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUSX, MNPEACTaBICHUN O JEUCTBMU BO BceneHHou
(bu3nUeCKUX 3aKOHOB, OTKPBITHIX B 3€MHBIX YCIIOBUSX;

8. CdopmupoBaHHOCTH YMEHHUS  HUCCIIEIOBATh u aHAJIU3UPOBATH
pazHooOpa3Hbie (U3MYECKHE SBJICHUS U CBOMCTBA OOBEKTOB, OOBSCHATH MPUHIIUIIBI
paboThl M XapaKTEPUCTHUKU MPHUOOPOB M YCTPOUCTB, OOBICHATH CBS3b OCHOBHBIX
KOCMHUYECKUX O0BEKTOB C re0(hU3NIECKUMHU SIBIICHUSIMU;

9. Bnagenne yMeHHMsMHM ~ BBIIBMraTh THIOTE3bl Ha OCHOBE 3HAHHUA
OCHOBOIOJIATAIONINX  (PU3UYECKUX 3aKOHOMEPHOCTEW U 3aKOHOB, IMPOBEPATH UX
AKCIIEPUMEHTAIILHBIMU CPEJICTBAMU, (GOPMYIUPYSI 1I€Tb UCCIIEIOBAHUS;

Brnanenue MeToamMu caMOCTOATEIHHOTO IITAHUPOBAHUS U TTPOBENIEHUS (PU3HUECKHUX
HKCMEPUMEHTOB, ONUCAHUS W aHajdu3a I[OJIyYCHHONM HW3MEpUTENbHOW HHpOpMaImi,
OTpEJIENIEHNs TOCTOBEPHOCTH MOJYYEHHOI'O PE3YNIbTaTa;

10. CdopMupoBaHHOCTb YMEHHH TPOTHO3UPOBATH, AaHATU3UPOBATH U OIICHUBATH

MOCJICICTBUSI OBITOBOM W TIPOU3BOACTBEHHOW JEATEIHLHOCTH YEJIOBEKAa, CBSA3AHHOW C
(U3UIECKUMH MPOIECCAMH, C ITO3HMITHI IKOJIOTHISCKON OE30MaCHOCTH.

MeTtoabl 1 Oprann3anuoHHbIe GopMbI 00y4eHUsI

Jlnst peanu3anuu 1eied W 3ajad JIAaHHOTO AJIGKTMBHOTO Kypca MpeArojaraercs
UCIIONIb30BaTh cieayromme (GOpMbl 3aHATHI: MPAKTUKYMbl IO PEIISHUIO 3ajad,
camocTosiTelIbHas paboTra oOOydalIIUXCs, 3a4eThl, HCCIeaoBaTeNabckas paboTa,
coctaBiieHne 0000manmux TaOIUI], MOATOTOBKA W 3allUTa YYAIIUMHUCA aJTOPUTMOB
perieHus 3a1a4 U T.I1..

Ha 3aHATHSX TPUMEHSIOTCS KOJUICKTUBHBIC M HWHJMBHIyaJbHBIC (DOPMBI paOOTHI:
MIOCTAaHOBKA, PEIICHUsI W OOCYXACHHs pelieHus 3anad, noarotropka k EI'D, mogdop u
cocTaBlieHHUE 3a/1a4 Ha Temy U T.1. [Ipeamnonaraercs BHIOJHEHUE TOMAIIHUAX 33JJaHUH 110
pelIeHuIo 3a1a4. MeTo bl 00yUeHUSs: OOBSICHUTEILHO-UILTIOCTPATHBHBIN (IPUMEHSETCS
B TOM CJIy4ae, KOTJIa y ydalluxcs OTCYTCTBYET 0a3a, MO3BOJISIONIAS HCIIOJIb30BaTh
NPOAYKTUBHBIC METOJBI) WIM HWH()OPMAIIMOHHO-PEICTITUBHBIN; PENPOyKTUBHBINH,
poOJIeMHOE W3JI0KCHHCE, YaCTHYHO-TIOUCKOBBIN WK IBPUCTHYCCKHIA,
HCCIIEI0BATENBCKUM, TPAKTUYECKUN.

C uenpio GopMHUPOBAHUS OTBETCTBEHHOCTH Y YUAIIIUXCS 32 KAYECTBO OCBAMBAEMOTO
MPOrPaMMHOT0 MaTepUaia, TUCIUTUTMHUPOBAHHOCTH B OTHOIIIEHUH K Y4EOHOMY TIPOIIECCY



BO3MOKHBI (pOHTAIBHBIN, MEPCOHAJIbHBIN, TEKYILHH, TEMaTU4YECKUU,
aIMUHUCTPATUBHBINA, UTOTOBBIM KOHTPOJIb, B3AMMOKOHTPOJIb, CAMOKOHTPOJIb. KOHTpOJIb
MOKET OCYIIECTBISTHCS B BHJIE CAMOCTOATENBHBIX paboT, (U3MYECKHX TUKTAHTOB,
KOHTPOJIBHBIX TECTOB, KOHTPOJIbHBIX pPa0boT, au(pdepeHuupOBaHHbIX 3aJaHui 10
KapTOUYKaM, 3alIUThl IPOEKTOB, B UTPOBOM (opMe (C UCIIOIB30BAHUEM 3a OCHOBY JIHO0OM
U3 UHTEJUIEKTYaIbHBIX UTP), 3a4€TOB TI0 PEIICHUIO 3aay.

2. Conepmaﬂne MMporpaMmMHoOro MmaTepuaJja 3JIEKTUBHOI'0 Kypca

Conepxxkanne yueOHOro Marepuaia pa3OUTO Ha OCHOBHBIE paznenbl: «Duzmyeckas
3amava», «l[lpaBuna m npuemsl pemieHus Quanyeckux 3anauy», «Du3uka Kak Haykay,
«Pemienue 3aau no MexaHuke», «Pemienue 3aga4d no MonexkyisipHoit ¢pusuke. CTpoeHue
BeniecTBay, «OCOOEHHOCTH pelieHus 3a7a4d 1o TepMOoAuHaMuKe», « OCHOBHBIE TIOXOIbI
K PEILICHUIO 33/a4 MO 3JIEKTPOCTATHKE U 3aKOHAM ITOCTOSIHHOTO TOKay, «Pusmyeckas
3amaya. [lpaBuna wu mnpuembl pemeHus ¢Qusmdeckux 3azau»  ([loBTopenue),
«ONEeKTpOMarHuTHhIE KojeOaHus U BOJIHBI), «PelieHue 3amay 1mo KBaHTOBOM (puU3MKe U
aTomMHOU ¢pusukey», «Pemenue 3anau. [lonrotroska k TNUA 11 (ET'D)

B nepBbIx 1BYyX pazienax o000IIeHHO paccMaTpUBAETCs OJIX0/] K CHCTEMAaTH3aIUH U
KJIaccupuKalmMK 3a7a4, METOIaM MX pelieHus. B oCTallbHBIX pa3zenax Ha KOHKPETHBIX
TeMax M3y4eHUs] QU3HKU OTPabaTHIBAIOTCS Pa3IUYHbIE METOMBI U MPUEMBI paOOTHl HaJ
pelIeHneM 3a1ay.

Paszpnen 1. ®usnyeckas 3aagaya.

Metoasl ¢pusznueckoro noznanus. Gusnueckas 3aaava. CocraB GU3NUECKON 3a7a4u.
3naueHue 3amad B oOydeHuu u ku3Hu. Kiaccudukamums Qusmdyeckux 3amad 1o
TpeOOBaHUIO, COJIEPKAHUI0, CTIOCO0Y 3aJIlaHusI, CTIOCO0Y pelIeHus. Pa3nuaus B moaxoaax
K PCEIICHHWIO TeCTa M KIACCUUYeCKOM (U3MYECKON 3aJaud, MPaAKTUYECKOW 3aJauud |
UCCIIEI0BATEIIbCKON pabOTHI.

Paszgea I1. IlpaBuiia u npuemMsbl penieHus pU3nIeCKUX 3a1a4

®dwusznyeckas 3amaya. Obmee TpeboBaHUE MPU pelIeHnU (PU3UUIECKUX 3a7ad. DTarbl
pemeHus pusnueckux 3amad. Pabora ¢ TekcToM 3amad. AHanu3 (PU3HUECKOTO SBIICHHS;
IUTaH pelieHus. BeimonHenue miaHa pemenue 3a1ad. EMuHULb n3MepeHus U pa3MEepHOCTb
(bu3nuecKkux BeIMYMH. AHAJIN3 PEUICHUS U €ro 3HaueHHe. AHAIMTUYECKOE U rpaduieckoe
pelIeHne 3a1ay.

B pazaedie 111 «®u3uka Kak HayKa» pacCMaTPUBAIOTCS METOIbI HAYYHOTO II03HAHUS
npupoasl. Ponb skcnepuMenTta B mpouecce INo3HaHusAs. MonenupoBaHuE SIBICHUM H
o0bekToB mpupoabl. Hayuneie runortes3sl. Ponbp Marematuku B Qusuke. duznueckue
3aKOHBl M TE€OPUH, TPaHUIlbl UX TpUMeHUMOCTHU. [IpuHuun coorBeTcTBUsA. Dusnueckas
KapTHUHa MHpa.

B paspene IV «Pemienne 3aqa4 mo MexaHHKe» OCHOBHOE BHMMAaHUE YIEISAETCS
MaTEMaTU4YECKOMY IMOAXOAY B ONKCAHUU MEXAHWYECKUX SIBJICHUI IPHU pEeLICHUH 3a]ad.
OroBapuBalOTCS TPAaHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB H (hopmyi. M3yuenue
KJIACCUYECKOM MEXaHMKM B paMKaxX »JJEKTHUBHOTO IIPeAMETa JAaeT BO3MOXXHOCTb
MOATOTOBUTh YYalllUXCAd K MOHUMAHUIO HMIUPOKOIO Kpyra MPUPOJHBIX SIBJICHUN 4epes



pelIeHre KayecTBEHHBIX, KOJMYECTBEHHBIX 3adad, rpaduueckux 3amad. CopepkaHue
paszena TMO3BOJISIET JaTh NPEJCTaBICHUE O MPOCTPAHCTBEHHO-BPEMEHHBIX (hopmax
CyIlIECTBOBaHUsI Marepuu. Vcmonp3oBaHWe HUICANBbHBIX  (PU3UKO-MATEMATUYECKUX
00BbEeKTOB (MarepuaiabHas TOYKa, HWHEpIMAIbHAs CHCTEMa OTCYETAa), PACCMOTPEHUE
BOIIPOCA O COOTHOILIEHUU TEOPHUH M OIbITA, TPAHUL] TPUMEHUMOCTA MeXaHUKU HproToHa
croco0CTBYeT (POPMHUPOBAHUIO HEKOTOPHIX THOCEOJIOTMYECKUX MTPEACTABICHUN.

Ha nmpumepe nmocTynaTtenbHOro ABUKEHUS TENl BBICTPAUBAETCS MOCIEI0BATEIbHOCTh
MaTEeMaTHYEeCKUX MPUEMOB, C MOMOIIBI0 KOTOPBIX (OT MPOCTOTO K 0ojiee CIOKHOMY)
MOKHO COBEPILIEHCTBOBATh CIIOCOOHOCTH B PEIICHHWH OCHOBHOM 3aaud MEXaHUKH.
O060cHOBBIBaeTCS BBIOOP MHEPIMAIBHBIX CHCTEMAaX OTcueTa. Pemarorces 3ajaun Ha 3aKOHBI
HeroToHa.

PaccmatpuBaroTcss ~ METOABI  PEHICHUS ~ KAYECTBEHHBIX,  KOJUYECTBEHHBIX,
MPAKTUYECKUX, TpadUUYecKuX 3a/ad C HCIOJIb30BaHHEM (GOpMyN i pacyueTa CHUJIbI
TSXKECTH, YIPYTOCTH, TPEHHUSI, CUIIBI BCEMHUPHOTO TATOTEHHUs, BEca Tela.

3ajaun, B YCIOBUSX KOTOPBIX B KAaYECTBE OCHOBHBIX MEp JBH)KEHHUS BBICTYIAIOT
MMIYJIbC T€JIa U KHHETUYECKasi YHEPrus, MEpaMHu B3aMMOACHCTBUS BBICTYIMAKOT CUJIA U
MOTEHIMAIbHAS YHEPTHUSA Tella, Mpe/jiaracTcsi OTOMpaTh B COOTBETCTBUU C MPOTPAMMHBIM
MaTepuaaoM 1o ¢u3rke Ha mpodUuIsHOM ypoBHE. PaccMaTpuBaioTcs MareMaTHUyecKue
MOAXOABl [JIsl pElIeHUs 3aJad C UCIOJIb30BAHMEM COOTHOILUEHUM MEXAY MepaMu
JBIDKCHHUSI U MEpaMH B3aMMOJICUCTBUS, BbIpakaeMmble 3akoHaMU HbrOTOHA, 3aKOHAMH
COXPAHEHUS SPHEPTUU U UMITYJIbCA.

Ha ocHOBe NOHATHS «MOMEHT CHJIbD) IOATBEPKIAIOTCS YCIOBHUS PAaBHOBECHS
TBEPJOTO Tea.

[Ipu pemeHun 3amad TO TEOPHUH MEXAHUYECKUX KojeOaHul oTpabdaThIBalOTCS
OCHOBHBIE TIOHATHS: aMIUIATY/1a, IEPHOJI, 4acTOTa, (paza konebanuii. Pemarorcs 3amaun ¢
HCIIOJIb30BAHUEM YPAaBHEHUSI TAPMOHUUYECKHUX KOJeOaHU, yCIIOBUH SIBICHUSI Pe30HAHCA.

Pemarorcst pa3HOypOBHEBBIE 3a/1a4d HA CBOWCTBA MEXAaHWYECKHMX BOJIH: OTpPakKCHHE,
npenomienue, uHtepdepenuus, nudpaxuus. [Ipu u3yuyeHUM MEXaHMYECKUX BOJIH
0TpabaThIBAIOTCS MOHATHUSA: JUIMHA BOJHBI, MEPUOJ KOJeOaHUI YacTHUI] B BOJIHE, YAaCTOTa
KoJie0aHu.

B pasnenie V «Pemenne 3aga4 no MmoJiekyJasipHoi ¢pusnke. CTpoeHHe BelecTBa»
B paMKaxX OJJICKTUBHOTO TMpeaMeTa 1o (U3MKE TMPU PEHIeHUH Pa3HOYPOBHEBBIX
KOJIMYECTBEHHBIX, KAYECTBEHHBIX, Tpaduueckux 3amad oTpabaThIBACTCS MOHSTUHHBIN
ammapar, paccMaTpHUBAOTCS TPaHULBI NPUMEHUMOCTH 3aKOHOB Ha OCHOBE MOJEIHU
—ueanbHbid Ta3l. PemmaroTes 3agaun ¢ ucnonb3oBaHueM OCHOBHOTO ypaBHeHus MKT,
YPAaBHEHHUsI COCTOSIHUS WJEaJbHOTO Ta3a, YpPaBHEHUN M30IPOLIECCOB. Y CBAaMBAETCS
MOHsITHE a0CONIOTHAs Temrepatypa u ee (usmdeckuil cmpici. Pemmarorcs 3amaum ¢
HCIIOJIb30BAHUEM CBSI3M MEK]Y JABJICHHUEM HJICAIBHOIO Ta3a U CpPEAHEW KHUHETUYECKOU
DHEPruen TEIIOBOTO JBHXKEHUS €TI0 MOJIEKYIL.

AHanu3upyeTcsi CTPOEHHUE U CBOMCTBA arperaTHbIX COCTOSIHUM BELIECTBA, U3MEHEHUE
arperaTHbIX  COCTOSIHMM  BEIIeCTB. PemarTcs  NpakTUYeCKHEe, KadeCTBEHHBIE,
KOJIMYECTBEHHBIE 3a/1a4d C HCIOJb30BAHUEM MOJIEIU CTPOCHUS MKUIKOCTEH, CBOWCTB
IOBEPXHOCTHOT'O CJIOSL KUJKOCTEH, IMOHSITUHA HACBILICHHBIM W HEHACHIIICHHBIN I1ap,



BIIQ)KHOCTb BO3/1yXd, MEXaHUYECKHUE CBOMCTBA TBEPIBIX TE. 3aJa4d Ha ONPEICICHHE
XapaKTepUCTHK TBEPAOro Tena: aOCOJIOTHOE U OTHOCUTEIbHOE YIJIMHEHHE, TEIJIOBOE
pacumpenue, 3anac NpoyHOCTH, cuila yOpyroctu. I'paduueckue u 3KCepuMEHTAIbHbIE
3aJ1a4M, 3a/1a4i OBITOBOTO COAECPKAHUSI.

B pazgene VI «Oco0eHHocTH pemieHusi 3aJa4 MO0 TEPMOAMHAMMKE» PEIIAIOTCS
KOMOMHHMPOBaHHbIE 3a7]a4l Ha MEPBBI 3aKOH TEPMOAMHAMUKH, 3a1ayu Ha pacueT KII1J]
TEIUIOBBIX MallMH. BO3MOXHO IpoBeJeHHE SKCKYpCHH C IIeNiblo cOopa JaHHBIX IS
coCTaBJIeHUs 3a1ad. PaccMaTpuBarOTCs KOHCTPYKTOPCKHUE 3aJa4M M 3aJa4d IIPOEKTHOIO
COIEpKaHMsI: MOJENIb Ta30BOTO  TEPMOMETpPA; MOJEIb  TEIUIOBOM  MAIlWHBI,
HCCIIEA0BATENbCKAE 3a1a4M Ha OINPENEICHUs paanyca TOHKHX KallwuIApoB. Pemarorcs
rpaduueckue 3a7auu Ha ornpezesieHne paboThl B TEPMOJMHAMUKE M pacyeT KOJUYeCTBa
TEIUIOThl. BO3MOXKHBI TPOEKTHBIE 3aJaHMsl IO IpoOJIeMaM 3SHEPreTUKH M OXPAHBI
OKpPYXaroUe cpespl.

Pazngen VII «OcHOBHBIC MOAXOAbI K PENICHUIO 33424 MO 3JIEKTPOCTATHKE M
3aKOHAM MOCTOSTHHOTO TOKa» B 10-M u 11-M kiaccax paccMaTpuBarOTCs OCOOCHHOCTH
pelIeHns 3a7a4 10 3JIEKTPOJANHAMUKE, IPUMEPHI U NpUeMbl ux pemenus. [Ipumenstorces
pa3nuyHbIe COCOOBI pelieHns rpagpuuecKux, KaueCTBEHHbBIX, KOJIMYECTBEHHBIX 3ajlad Ha
3aKOH COXPAaHEHMS IEKTPUUYECKOro 3apsaaa 1 3akoH KyioHa, Ha pacyeT HalpsKEHHOCTH,
Pa3HOCTH MTOTEHINAJIOB, YHEPTUH dJIEKTPUYECKOTO MOJIS.

AHanM3UpyOTCS MOJIXO0Jbl K PEIICHUIO 33]a4 Ha pacyeT OCHOBHBIX XapaKTEPUCTHK
KOHJIEHCATOPOB, CUCTEM KOHAECHCATOPOB.

3azayn pasHbBIX BHJIOB HAa ONMCAHWE MArHUTHOIO TOJS TOKA M €ro ACMCTBUS, Ha
ONpEJEJICHNEe  MAarHUTHOM  MHAYKIMM W MAarHUTHOIO  NOTOKa.  PemieHue
HCCIIEIOBATENIbCKUX, KAYECTBEHHBIX U PACUETHBIX 33J1a4 Ha ONpeJeeHre CHUIIbl AMIepa,
pacuet cuibl JIopeHna.

Pemienne  KaueCTBEHHBIX  AKCHEPUMEHTAJIBHBIX  3aJad C  HCIOJIb30BAaHUEM
3NIEKTPOMETPA, MAarHUTHOT'O 30H/1a ¥ TAOOPATOPHOT0 0OOPYIOBaHUS IO TEME.

3ajaun Ha Pa3IM4YHbIE NPUEMBI PAcueTa CONPOTUBIICHUS CIIOXKHBIX JJIEKTPUUYECKUX
nened. 3agaud pasHbIX BHUAOB Ha ONUCAHUE DJIEKTPUYECKUX LENEH IOCTOSHHOIO
AIEKTPUYECKOTO TOKA C MOMOIIBIO 3aKkoHa OMa JI1s 3aMKHYTOH Lienu, 3akoHa J[xoymns —
Jlenna, 3aKOHOB MOCJIEA0BATENBHOIO U APAJUIEIIBHOIO COEUHEHNN. AJITOPUTM PELLICHUS
3a/1a4 ¢ ucnosib3oBaHueM npasui Kupxrodga.

[ToctaHOBKa U perieHre PPOHTAIBHBIX HKCIEPUMEHTAIBHBIX 33/1a4 Ha ONpEIeIeHNe
OCHOBHBIX XapaKTEPUCTHK JJIEKTPUUECKHUX Lemnel, PemeHue sKcrnepuMeHTaIbHBIX,
pacueTHBIX 3a]1a4 Ha 3akoH OMa /17151 yyacTka Lemnu, 3akoH OMa 17151 [TOJIHOM 1eTH.

KauecTBeHHbIE, JKCIIEpUMEHTAJIbHbIE, 3aHUMAaTeNbHbIE 3aJayd, 3aJadyud ¢
TEXHUYECKHM COJepKaHHEeM, KOMOMHUPOBAHHbIE 3aJadyl Ha OIUCaHuEe lenen
MIOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKA B AIEKTPOJIUTAX, BAKYYME, I'a3ax, MOJIYIPOBOJHUKAX.

Pemienne KOHCTPYKTOPCKMX 3a/jad 10 JKEJaHWIO: YCTAHOBKA I HarpeBaHUs
KUJKOCTH Ha 3aJaHHYI0 TEMIIEpaTypy, MOJEIb aBTOMAaTHYECKOIO YCTPOMCTBA C
AIIEKTPOMArHUTHBIM peJie, MPOEKThl M MOJIEJIA OCBEIICHHUSI, BEIIPSIMUTEINb U YCUIIUTENb Ha
HOJIYIIPOBOJAHUKAX, MOJEIIN U3MEPUTENIbHBIX IPUOOPOB, MOJIEIIN «UEPHOTO SIIIUKAY.



Pemenne 3apau B pasgene VIII «DaexkTpoMarHuTHbIe KOJe0aHMS M BOJIHBI»
MpeaBapseTCs peIICHHEM 3ajad Mo TeMe —MexaHnueckue KoyeOaHus W BOJHBI.
Hcnons3yroTcsi BOBMOKHOCTH MaTeMaTHUYECKOTO OMHCAaHUS MEXaHMYECKUX KOJIeOaHH,
aHAM3UPYIOTCS PELICHUsI OCHOBHOTO YPAaBHEHUS KOJeOaTebHOro ABMXKeHus. Pemarorcs
3a/laud Ha 3aKpeIJICHHEe OCHOBHBIX MOHSITHUN KOJIEOATETbHOIO JABMXKEHHS, OCHOBHBIE
XapaKTEPUCTUKU MEXAHUYECKUX BOJIH.

[IpoBoauTCsT aHAIOTHS MEXKIY OMMCAHMEM MEXaHMYECKUX W 3JIEKTPOMArHUTHBIX
KojeOaHuii. PemaroTcss 3agauM  Ha HAXOXJICHHE OCHOBHBIX XapaKTEPUCTHK B
KoJe0aTeTbHOM KOHTYpE.

Pemarorcst KauyeCTBEHHEIC, KOJIMYECTBECHHBIE, SKCIIEpPUMEHTAIIbHBIE,
MCCIIEIOBATENBCKHUE 3a/1a4H PA3HBIX BUAOB HA ONPEACICHUE NHIYKIIMA MATHUTHOTO TTOJIS,
pacuer cuibsl Amnepa, cuibl JlopeHua. Pemarorcs 3agaun pa3sHbIX BUAOB Ha OINKCAHUE
SIBJICHUSI DJICKTPOMArHUTHOM WMHIYKIIMU: 3aKOH AJIEKTPOMArHUTHON MHAYKIIUH, TPABUIIO
JleHma, Ha omnpeaereHUE WHAYKTUBHOCTH, SHEPrUM MATrHUTHOTO TOJds. MarHuTHbIE
CBOICTBA BEHIECTBA. DJIEKTPOMArHUTHOE MOJIE.

3ajaun Ha pacyeT Ienei mepeMeHHOro Toka, Tpanchopmarop.

3a7auu Ha ONMCAHKE PA3IMYHBIX XaPAKTEPUCTUK U CBOMCTB 3JICKTPOMArHUTHBIX BOJIH:
CKOPOCTB, OTpaXKEHHUE, TIpesIoMIieHre, HHTephepeHIns, Tu(PpaKIus, MOIIpPH3aIIHs.

Knaccudukanus 3agau no CTO u npumMepsl UX perieHus.

DKCKypCHs ¢ 11ebi0 cOopa JaHHBIX JJIS COCTABJICHUS 3a/1a4.

Pazgen VIII «Pemenne 3a1a4 o reoMeTpu4ecKoil U1 BOJTHOBOW ONITHKE»

Pemenve mpakTHYeCKMX, KOJIWYECTBEHHBIX 3aJlad HAa 3aKOH MPEJIOMIICHUS CBETa,
MOJITHOE BHYTPEHHEE OTpakeHHe, (GOpMyITy TOHKOH JIMH3bI, Ha HaX0KJICHUE ONTHYECKOM
cuiIbl TUH3BL. [IpakTHdeckue 3aadn Ha MOJyYeHHE M300paKeHUSI ¢ TTOMOINBIO JIMH3BI.
3ajaun 1Mo reOMETPUYECKON OMTHKE: Ha MOCTPOCHUE U300paKEHUM B MJIOCKOM 3€pKaje,
TOHKHUX JIMH3aX, B ONITUYECKUX CUCTEMaX.

Pemenne 3amay 1Mo BOJHOBOM ONTHKE Ha JUCIIEPCHIO CBETa, HMHTEP(EPEHIHIO,
nudpakiuio ceeta. [IpakTHyueckre M KOJMYEeCTBEHHBIC 3a]]a4i Ha ONpeIeJIeHHe CKOPOCTH
CBETa C MOMOIIIBIO TU(DPAKITMOHHON PEIIETKH.

Pemienne kayeCTBEHHBIX M KOJHWYECTBEHHBIX 3ajad no TeMe —M3nydyenus wu
cnektpsll, —IlIkana 3neKTpoMarHUTHBIX BOJIHI.

Paznen IX «Pemenue 3a1a4 no KBaHTOBOM Qu3NKe M AaTOMHOM pusukey. Pemenue
3a7a4 Ha Teopuio Gorodddexra, Ha ypaBHeHHE DifHIITeHHA 11 PoTodddekra, pacuer
XapaKTepUCTUK (POTOHOB, CBETOBOE JIaBIICHUE.

Pemenue 3amau Ha onucaHuWe CTPOEHHS aTOMHOIO s/Ipa, 3a7ad C MCIOJIb30BaHUEM
MOJIENM aToMa Bojopoja o bopy.

Pemenne 3amau Ha HanMcaHWE YpaBHEHUM SIACPHBIX peakuui. PemeHue 3amay Ha
3aKOH PaJMOaKTHBHOTO pacmaja, Ha ompeneieHue aedekTa MacC M DHEPTUU CBS3HU
HYKJIOHOB B sIJIp€.

Paznen X «Pemenue 3agau. [lloaroroska k 'MA 11 (EI'9)»



HpnMepnoe TEMATUYCCKOC IJIAHUPOBAHUE 3JICKTHUBHOTO IpeaAMeTa 1mo

¢pusuke (c onpeneeHHeM OCHOBHBIX BHI0B Y4eOHOIi 1eATeIbHOCTH

o0yvarImxcs)
10 knacce
No Tema ypoxka DJIEMEHTHI COJICPKAHUS XapaKkTepucTuka
JIESITEIIbHOCTU YYaILlUXCs
Pa3nen 1 «®Puzndeckan 3agada» (2 yaca)

1 duzudeckas 3amava. Ou3uueckas 3agaua. Cocra WiyT 1 BRIAETSAIOT HEOOXOAUMYTO
CocraB (pm3udeckoil | ¢u3HIecKOU 3amaun. 3HAUCHHE WH(GOPMAITHIO TIO BOTIPOCY O
3a/TaYH. 3a/1a4 B 00Y9IEeHUH U KU3HU. Kiraccuukauy GU3HIEeCKUX

Kiraccudukanus pusnaeckux 3amad. Mogenupyrot ¢puzndeckue
3aja4 1o TpeOOBaHUIO, SIBJIEHUSA U IIPOLIECCHI, YTOYHSAIOT
COJIEpKaHUIO0, CIIOCO0Y 3a/IaHus, TPaHULBI IPUMEHUMOCTHU
CHoCO0y pelIeHus. (u3NUECKUX 3aKOHOB H TEOPHUH.
O06cyKaarT BOIIPOC padoOTHI C
TEKCTOM 3a/1a4. CHCTEMATU3UPYIOT
MaTepual 1Mo Ki1acCupuKaiuu
3amaq

2 Kiaccuueckue Paznuuus B mogxonax k BreiaBurator runotessl U
(m3nyecKkue 3a1aum. pEIIeHuIo TecTa U 000CHOBBIBAIOT UX. ONpenestoT
Tect no pusnke KJIAaCCUYeCKOH (hPU3NIECKOM IIOCJIEIOBATENBHOCTD

3a/1a4u, IPAKTUYECKON 3a1a4i U | ITPOMEKYTOUHBIX LIEIEH C yUETOM
UCCIIEIOBATENBCKOM PadOTHI. KOHEYHOTO pe3yibTaTta. Beiaenstor
W aHAIM3HUPYIOT YCBOGHHOE paHee.
PaccmaTpuBaroT mpumMepsl
KJIACCUYECKUX 3a/1a4 B (PH3HKE U
TECTOBBIE 33/IaHUS U3 JIEMOBEPCUI
OI'Du EI'D
Paznen I1. [IpaBuna u npuemsl pemeHusi puzndeckux 3agad (1 yac)
3 OO0mue TpedoBaHUsS dusnueckas 3agaya. O0Omue OTOuparoT 3a1a4u [l aHAIN3A.

K peIIeHUIO
(m3nyeckux 3amad.
Awnanmus Tekcra
3aJ1a4, COCTaBJICHUE
IJIaHa PeUICHUs
(m3nyecKux 3agad

TpeOOBaHUs PU PELICHUH
¢$uznueckux 3amad. JTarnbl
pemeHust GPU3NUECKUX 3a/1a4.
Pabota ¢ TekcToMm 33124 .
AnHanu3 GU3NYECKOTO SIBICHUS;
IUTaH perieHus. BeimonHenne
IJIaHa pelieHne 3a1ad. EauHuIb!
U3MEpEHUsI U pa3MEPHOCTh
(U3NYECKUX BENTUYMH. AHAIN3
pEIlIeHHS ¥ ero 3HaYCHHE.
AHanuTHyecKoe U rpaduyeckoe
peleHue 3aaad.

Pabotarot ¢ TekcTamu 3a/1au.
VY4acTBYIOT B KOJUIEKTHBHOM
o0cyxeHnH HHGOPMAITUH STaTbl
peuieHus GU3NYECKUX 33/1a4.
AHaIM3UPYIOT, JETal0T BHIBOJIBL.
CamocTosATeNEHO POPMYIUPYIOT
y4eOHyIO0 3a/1ady Ha OCHOBE
COOTHECEHHSI TOTO, YTO yIKE
W3BECTHO U YCBOCHO.
OOOCHOBBIBAIOT PAKTHYECKYIO
HEOOX0IMMOCTh aHaJIM3a TeKCTa
3aga4. AHAIM3UPYIOT CUTYaLlUH,
OITMCaHHbIC B YCIOBHUIX
Ka4eCTBEHHBIX, KOJTHUECTBCHHBIX,
NPaKTHIECKUX, UCCIEOBATEIILCKIX

Pazpnen 111 «®@u3uka kak Hayka» (1 gac)




Pons Mmatematuku B
dbmsuke. Puznyeckue
3aKOHBI M TEOPHH,
TPaHUIBI UX
MPUMEHUMOCTH.

MeTtoasl HaY4YHOTI'O ITO3HAHUA

npuposl. Pons sxciepumenTa B

MIpoLIeCcCe MTO3HAHMSL.
MonenupoBaHue SIBICHUN U
00BeKTOB mpHuposl. HayuHble

runoressl. Ponb MaremMaTuku B
¢uznke. Ou3ngecKne 3aKOHBI U

TEOPHH, TPAHHIIBI UX
npuMeHuMOoCTH. [IpuHITHT
cootBeTcTBUA. Duzmdeckas

KapTUHA MUpa.

OOCyXIat0T POJTb DKCIIEPUMEHTA B
Mpoliecce MO3HaHMs, POJIh
MOJICTTUPOBAHMUS SBJICHUH U
00BEKTOB MPUPOJIBI IPH PEIICHUN
3agad. PaccmarpuBaioT mpuMepsl
peleHus 3aaay, Jear0T BEIBOABI O
POJIN MaTeMaTHKH B (PHU3HUKE.
Briouparot Hanboaee 3pPeKTHBHBIC
CITOCOOBI pereHHs 3a1ad.
OCyIIEeCTBIISIIOT 0CO3HAHHOE U
MIPOU3BOJILHOE TOCTPOCHHUE OTBETOB
Ha Ka4€CTBEHHBIC BOIPOCHI B
YCTHOM M MUCHMEHHOH (opMe.

Paznen IV «Peumenne 3a1a4 no Mmexanuke» (14 yacon)

Poip MaTeMaTukn

MCTOI[I)I HAay4YHOI'O IMO3HAHUA

OO0CyX1al0T POJIb SKCIIEPUMEHTA B

B (pH3HKe. npuposl. Posb nporecce
Dusnyeckue SKCIIEPUMEHTA B IIPOLIECcCe MO3HaHUs, POJIb MOJIETTUPOBAHUSA
3aKOHBI M TCOPHH, | myo3panms. MoaeaupoBaHue SIBJICHUH U
TPaHnibl HX ABJIEHUI 1 0OBEKTOB 00BEKTOB MPUPOIBI TIPH PEILIEHUN
MpUMCHHMOCTH. npupoasl. Hayunsie 3a/1a4.
runotessl. Poib MaremaTHku PaccmarpuBaroT npuMepsl pereHus
B (hm3uke. Puzndeckue 3amad,
3aKOHBI I TEOPUH, TPAHHIIBI JIENAIOT BBIBOJIBI O POJIU
UX TpUMEHUMOCTH. [IpuHIMI MaTeMaTUKH B
coorBercTBus. Duszndeckas ¢uzuke. Boibupator Hanboee
KapTHHA MUpPa 3¢ PeKTHBHBIC
CIOCOOBI pelIeHHMs 3a/1au.
Ocyl1lecTBIAIOT
OCO3HaHHOE M NIPOU3BOJIBLHOE
HOCTPOCHUE
OTBETOB Ha KaAYECTBEHHBIE BOTPOCHI
B YCTHOU
Y MCBMEHHOM (hopme.
OneMeHTHI OtpaboTKa MpaKTUIECKUX Bribupatot Haunbosee 3¢ppexTHBHbIE

BEKTOPHOH anreOphl.
Pewenue 3anay no
KHHEMaTHKe

HABBIKOB PEIIECHHs 33]1a4 Ha
OIpeieieHHe OCHOBHBIX
MOHSATHIH KUHEMATHKH.
BekTopHbIE U CKATSIPHbIC
BEJIMYMHBI U ICHCTBHUSA C
Humu. OroBapHBarOTCs
TPaHUIIBI TPUMEHUMOCTH
(U3UYECKUX 3aKOHOB H

dhopmy.

CIOCOOBI pelIeHuns 3ajad.
OCyYIIECTBIISIIOT 0CO3HAHHOE U
MIPOU3BOJILHOE TOCTPOCHHUE OTBETOB
Ha KaueCTBEHHBIE BOIPOCHI B
YCTHOI M MUCHMEHHOH (opMme.
Pemrator 3a1aun o KHHEMAaTHKE.
CamocTosATeNNEHO POPMYIUPYIOT
po0JIeMy, CBSI3aHHYIO C
Pa3IMIHBIMHA BO3MOKHOCTSIMH
OTMCaHHS PA3IIUYHBIX BUJIOB
MEXaHUYECKOTO JIBHKCHHUSI.




7 Marematnueckue Pemnenue kauecTBEHHBIX, CaMOCTOSTENBHO PEMIAOT 3a7a9n
IPpUCMBI, KOJIMYECTBEHHBIX 3a/1a4, HAa OCHOBE COOTHECEHHS TOT'0, 4YTO
HCHOJB3YyCMBIC 1A rpaduyecKux 3aad. YK€ U3BECTHO U YCBOCHO
PCIICHIS OCHOBHON Vcnonb30BaHue WealbHbIX | ydeHHKaMU. MogenupyoT
3a/latl MeXaHUKH ($U3NKO-MaTeMaTHIECKUX CUTYAIHUIO, MPOUCXOISIIYIO TIPH

azaen
(pasa 00BEKTOB (MaTepHajbHasl TOUKA, | JBIKEHUH Tella B Pa3IHIHBIX
—Kunemaruxal) HHepLUaJIbHAas CUCTEMa OTCYETa)| CUCTEMax OTCYeTa. Y 4aCTBYIOT B
IUIS peLICHUs 3a1ad. KOJIJIEKTUBHOM OOCYXII€HUN
COOTHOIIEHUH TEOPHUH U OTIBITA, | TIOJIyYEHHBIX Pe3yIbTaTOB.
AHaNM3UPYIOT, AETAI0T BHIBOIBI.
CTpyKTYpUPYIOT 3HaHUS, BHOCAT
JIOTIOJTHEHUSI 1 KOPPEKTHBBI.

8 ANTOPUTM peleHHs OTHOCHUTENBHOCTh [InanupyroT npakTuuecKue
HEKOTOPBIX TUIIOB MEXaHHUYCCKOI'O IBMIKCHMS. JICUCTBHS 110 MCCIICIOBAHMUIO
3a/1a4 Ha IIpUMepe OTtpaboTKa MPaKTUIECKUX 0COOCHHOCTEH MEXaHHYECKOro
pelleHns 3a1a4 Ha HABBIKOB I10 OIPE/EICHUIO JBIKeHus. Boibuparor
OTHOCUTEIBHOCTD MEepEMELICHUM, CKOPOCTEN IpU dPPexTHBHbIC CHOUC06H PCIICHIT

MPaKTUIECKOW 3a1a4H U
MEXaHHUUYECKOT'0 OTHOCUTEIBHOCTH -
KOJINYECTBCHHOW 3a/1a4H.
JBIDKEHUS MEXaHHUYECKOTO IBHKCHUSI.
A BripabaTsiBatoT anroputm
JITOPUTM PELICHUS 3a/1a4 Ha NefiCTBHiL.
OTHOCHTCJIEHOCTD KonTponupyroT npouecc, paboras B
MEXaHUHYCCKOTO BIKCHIA rpynmne. AHAIU3HPYIOT PE3YIbTAThI
pabotbl. CpaBHUBAIOT PE3YJbTATHI C
paHee u3BecTHbIMU. Jlenaror
BBIBOJIBI.

9 MeToas! pereHus MeTtop! petieHus OO00CHOBBIBAIOT BBEIOOD
3aJa4y Ha 3aKOHBI Ka4eCTBEHHBIX, MHEPLHAIbHBIX
HrroTona KOJIMYECTBEHHBIX, CHUCTEM OTCUETa NIPU PEIICHHH

NPAKTHYECKUX, rpaduueckux | 33/1a4. Ydatcs

3314 C HCTIONB30BAHIEM aHaanpogaTL YCIIOBHS 337124,
Th BBI
dopmya st pacuera cumsr | AT oP

B TI0JIb3Y METO/Ia pEIICHHS U

TSDKECTH, YIPYTOCTH, TPEHHS,
MaTeMaTHYECKHX MPHEMOB PELICHHUS]

CHJIBI BCEMHPHOTO TATOTEHUS,
3aga4y

Beca Tella.
10 Ponb yeprexa npu AHanu3 ycloBus 3a/a4, AHaNIM3MPYIOT YCIOBUE 3a/1a4H,

peleHny 3a1a9 Ha
3akoHBI HproTOHA

TpeOOBaHMSI K UEPTEXKY B 3a7a4Ue.
Meroas! pemeHus
KOJIMYECTBEHHBIX, IPadUIECKUX
3a/1ad4.

CTpPOSIT BCTIOMOTAaTENbHbIE YEPTEKH.
YcraHaBIuMBaOT NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXIY
(U3NYECKUME BETHIMHAMH,

BXOJSIIIIMH B yCIIOBHE,
(dhopMynaMu 1 3aKOHaMH,
OIMCHIBAIOIINMU 3TH SIBJICHHUS,
CTPOSIT YEPTEXKH K 33/1a4aM.
CHHTE3UPYIOT pe3ynbTar,
3aMHCHIBAIOT CUCTEMBI yPaBHEHHH
Ut pereHus 3axa4d. OeHnBaoT
IENUCTBUA OJHOKJIACCHUKOB.




11 PaGora ¢ TekcTtom Pemenue 3anayu Ha JBMXKEHUE AHaNMM3UPYIOT YCIOBHUE 3a/1a4H,
3a/1a4 Ha IBDKEHHUE | CBs3aHHBIX Tell. PaGora ¢ CTPOAT BCIIOMOTATEIILHBIE YEPTEKU.
CBSI3aHHBIX TEJ TEKCTOM, OTIOPHBIE CIIOBA. Y cTaHaBIuBaOT IPUIMHHO-

MatemaTnyeckue nprueMsl CIIEJICTBEHHBIE CBSI3U MEKIY
pelIeHnsl CUCTEM ypaBHEHUIH, (U3NUECKUMH BENTUIHHAMH,
OIHCHIBAIOIINX JIBHKEHHE BXOJSILIUMH B YCJIOBHE, POpPMYyTIaMH
CBSI3aHHBIX TEJ 1 3aKOHAaMH, ONUCHIBAIOIIUMHU 3TH
siBiieHusA. CUHTE3UPYIOT Pe3yJIbTar,
3aIlUCHIBAIOT CUCTEMBbl YPaBHEHHUN
IUIS PELIeHUs 3a1a4.

12 Pab6ota ¢ TekcTom Pemenue 3anau Ha BHXKEHHE AHaIM3UPYIOT YCIOBUE 33/1a4H,
3a7a4 Ha T€Jl TI0 HAaKJIOHHOU CTpOSAT
JBUOKEHUE Tell 10 iockocTH. Pabora ¢ BCIIOMOTaTeIbHbIE YEPTEKH.
HaKJIOHHOMN TEKCTOM, OTIOPHBIE CIIOBA. VYcTanaBnuBaoT
IUIOCKOCTH MaremaTnyeckue IpueMbl MIPUYMHHO-CJICACTBEHHBIE CBA3U

pelIeHHs CUCTEM YpaBHEHUH, MEXIY
OIMCBHIBAIOIINX JBIKCHHUE ($U3NUECKUMH BENUIMHAMH,
TeJI O HAKJIOHHOW IIOCKOCTH BXOSLINMU B
ycnoBue, popMynamMu U 3aKOHAMH,
OTHCHIBAIOIIMMU 3TH SBJICHHUS.
3anuchIBalOT
CUCTEMBI YpaBHEHUH JJIs1 PELICHUS
3ajad,
pEIIAOT CUCTEMBI YPaBHEHHH.

13 AHanu3 ycIIoBHs Pemenue 3agauy, B yciaoBusix [InanupyroT npakTUYECKUe
3aJauy 110 MEXaHUKE | KOTOPBIX B KAYECTBE OCHOBHBIX JEHCTBUS 110 UCCIICAOBAHHIO
Ha 3aKOHBI Mep ABHKEHHUS BBICTYIAIOT ocobeHHOCTe! peleHus 3a1a4 Ha
COXpaHEHUs HMITYJIbC TeJla U KHHETHIEeCKast 3aKOH COXPaHEHHS UMITyJIbCA.
HMMITyJIbCa U DHEPTHH | SHEPTUsl, MepaMu Bribupatot 3¢ hexTuBHBIE CLIOCOOBI

B3aMMO/ICHCTBUS BBICTYIAIOT pelIeHns IPaKTUYEeCKON 3aauu.
CWJIa ¥ IOTeHIMaIbHas sHeprust | KoHTpommpyrot mporiecc, padoras
Tena. B Ipymniie. AHaTU3UPYIOT
pe3yibTaThl paboThl. CpaBHUBAIOT
Pe3ybTaThl C paHee U3BECTHBIMHU.
JlenaroT BEIBOJBI.

14 KauecTBennsie Penrenue kauecTBeHHBIX 3a/1a4 | AHAIM3UPYIOT YCIIOBUS 3a7a4,
3aJ1a4M Ha 3aKOH Ha 3aKOH COXpaHEHMS BBICTPAUBAIOT JIOTHYCCKUE LEIIOYKU
COXpaHeHus HMILYJIbCA U DHEPIHH. paccyxeHui. Beiouparor

HUMITYJIbCAa U SHCPIrun

3¢ (eKTUBHBIE CIIOCOOBI PEIICHHUS
KadeCTBEHHOU 3amaun. PaboTaroT B
rpymnrme. AHATU3UPYIOT Pe3yIbTaThl
paboThI.

CpaBHUBAIOT PE3YJIBTATHI C paHee
W3BECTHBIMU. J]eTar0T BHIBOJIBL.
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Pemenne
MIPaKTHYECKUX 3a7a4
Ha yCJIOBHSA
paBHOBECHS TS

Ha ocHOBe MOHATHS «MOMCHT
CHUJIBD)» IIOATBEPKAAOTCSA
YCJI0BUS paBHOBECHUS TBEPAOTO
TCIA.

BBISBISIIOT 0COOCHHOCTH
JIBUKEHMS TBEPIIOrO Tena.
CucreMaTH3UPYIOT 3HAHHS 110
PELICHHUIO 337134 Ha YCJIOBUS
paBHOBecus. Pemaror nmpocrennime
3a/1a4y Ha 3aKPEIVICHHE OCHOBHBIX
MMOHATHH cTaThKU. PaboTas B mape,
KOHTPOJIUPYIOT IPABUILHOCTh
HCIIOJIb30BaHUS 3aKOHOB CTATUKU
IIPU PELIEHUHU Pa3HOYPOBHEBBIX
3aj1a4

16 Pewenne PelieHne KOHCTPYKTOPCKUX CucreMaTHU3UPYIOT 3HAHMUSL.
KOHCTPYKTOPCKHX 3a/1a4 Ha U3TOTOBIIEHUE CHCTEM Pematot npocTeiimue 3a1a4n Ha
3a/a4 Ha HPOCTBIX MEXaHM3MOB M pacyeT | 3aKPEIUIEHHE OCHOBHBIX MOHSTHH,
H3TOTOBRJICHHE KILJI] momy4eHHBIX yCTaHOBOK MAr0T OLICHKY CBOUM JINTHBIM
TPOCTHIX MEXAHU3MOB pe3yabTaTam U pe3yiabTaTam

HaIapHUKOB. BBIMOTHAIOT
MIPOEKTHYIO paboTy IO
W3TOTOBJICHUIO YCTAaHOBOK U3
MPOCTHIX MEXaHU3MOB.
CucremMaTH3npyoT
WHPOPMaIUIO B TaOIHIIAX.
PaccuutsiBator KII/]
17 CucTeMaTU3UPYIOT 3HAHUS 110
TeopuH Koliebanuii. Pemaror
Pemenun mpakTHuecKuX 3a1a4q
MPaKTUYECKUE 3a]]a4u 110 TEOPHH
[IpaxTuueckas 10 TEOPUU MEXaHUYECKUX .
. MEXaHUYECKUX KOJIeOaHH
3a/ayva. KoJieOaHui O0TpadaThIBAIOTCS
(oTpabaThIBalOTCSl OCHOBHBIE
Ocobennoctu OCHOBHBI€ TIOHSITHS: aMILTUTY/IA,
MOHSATHS: aMIUTATY1A, TIEPHUOI,
perieHus (Ha HEepHO/I, 4acToTa, (a3a .
. 4acToTa, (haza KoJeOaHwmii).
npumepe Kxosnebanuil. Pemarorcs 3agauu ¢
PemaroT npakTuueckue u
MEXaHUYECKUX WCTIOJIb30BaHUEM YPaBHEHHS
N . KOJINYECTBEHHBIC 331241 C
KOJIe0aHMIt) rapMOHHUYECKUX KOoJeOaHuil,
. WCTIOJIb30BaHUEM YPaBHEHHS
YCIIOBHI SIBIIEHUS pe30HaHCa .
rapMOHHMYECKUX KOJICOaHHIA,
YCJIOBUU ABJIEHUS PE30HAHCA.
18 TekcT 3amaymu. Pa3zHoypoBHEBbIE 3a1aun HA Pematorcst kauecTBEHHBIE U

Pabota c ycioBuem
3ajad.

CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHUE, MPEIOMIICHHUE.
VYcnosus 3agau. [lousatus: nauHa
BOJIHEI, TIEPHOJT KOJeOaHui
YACTHII B BOJIHE, 4aCTOTA
KoJIeOaHUiA.

KOJINYECTBEHHBIE Pa3HOYPOBHEBLIE
3aJlaud Ha CBOMCTBA MEXaHHMYCCKHUX
BOJIH: OTpakKeHUE, IPEIOMIICHHE.
[Ipu uzydyeHnn MexaHUYECKUX BOJIH
0TpabaThIBAOTCS IOHATHS: JJIMHA
BOJIHBI, [IEPHOJ KOJIeOaHUI YacTHIl
B BOJIHE, YacTOTa KOJIEOaHUM.

Paspen V «Pemenne 3aga4 no MoJieKyJaIsipHoi ¢pusuke. CTpoeHne BemecTBa»

(6 yacoB)
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I'paduk - ucrounuk

3a;[aq1/1 C UCITIOJIBb30BAHUEM

Pemator rpadudeckue 3anaun no

WHPOPMALUH. ocHoBHOro ypaBHeHus MKT, MoJeKyspHon ¢usmke. Uyt u
YpaBHEHUS COCTOSHUS BBIJICNAIOT HEOOXOAUMYIO
WIeabHOTO Ta3a, ypaBHEHUI nHpOpMaITHio U3 rpaduKoB
M30IPOLIECCOB. IOHSITHE H30IIPOLIECCOB. YYacTBYIOT B
a0COIOTHASA TeMIepaTypa. KOJUIEKTUBHOM OOCYK/IEHUH
BBIOOpA crioco0a pereHus 3a1ad.

20 Pewenne 3amaun Mo MOJEKYISIPHOI CaMOCTOSATENFHO BRICTPAUBAIOT U
KOMOMHHMPOBaHHEI (hH3uKe ¢ MILTIOCTPAITHSIMH, NJaHUPYIOT IIYTh PCIICHHUS
X 3a1a4 1o I”pa(bI/IKaMI/I, KaueCTBECHHBIC paC4Y€THBIX, KAYECTBCHHBIX,
MOJ'ICKy.]'IHpHOﬁ 3a/1a4y, pacyeTHBIE 3a0a4HU. Fpa(l)I/ILIeCKI/IX 3a4a4 110
(usuke MouteKyisipHo (hmsuke. [Tmarupyror

MpaKTU4YecKue JIeicTBUS paboTe ¢
€JIMHULIAMU U3MEPEHUN U
BO3MOXHBIMH HX
npeoOpa3zoBaHusiMU. BeiOuparoT
3¢ (HeKTUBHBIC CITOCOOBI
MaTEeMaTHYECKUX MTPeoOpa3OBaHMIA.
AHaTM3UPYIOT Pe3yIbTaThl pabOTHI.

21 Pemenue 3amay c OTHOCHUTENbHAS BIAXKHOCTh Hcnonp3yroT mpakTHIeCKue
HETOJHBIMU Bo3ayxa. [IpakTuueckue MIPUEMBbI U3MEPEHUS] OTHOCUTEIBHON
JTaHHBIMU (Ha TIPHEMbI H3MEPEHHSI BJIAYKHOCTH C IMTOMOILBIO
NPUMEPE PEIIEHUS | GrHoCHTENbHON BIAKHOCTH C ncuxpometrpa. CoBepLICHCTBYIOT
3a/a4 Ha TTOMOIIBIO TICHXPOMETPA. HaBBIKU pa6ova c §
OTHOCHUTEJBHYIO ONpee/icH e OTHOCHTEITEHOM TICUXPOMETPHYECKOH TaOIHIIeH.
BIIAYKHOCTD . PaGoraror B rpymnmax. Mcnonp3yrot

BJIQXKHOCTH BO31lyXa. PeanbHbIi o
BO3/IyXa) ra3. Bosayx. Hap. puuse: AHAJIOTHIO B CPABHEHUAX CBOMCTB
BelecTs. [IpuMeHsoT MeTox
pasinanst B Ha3BaHHAX MH(POPMAIIMOHHOTO MTOUCKA.
CTpyKTypUpPYIOT 3HAHUS.
CaMOCTOSTENFHO CO3/IAI0T CIIOCOOBI
peuieHus mpobieM TBOPYECKOTO H
MMOMCKOBOT'O XapakTepa.

22 Konctpykropckue | KoHcTpykropckue 3amaun U Y4acTBYIOT B KOJUIEKTUBHOM
3aJlaud ¥ 337a491 3aJ1a4M IPOEKTHOTO CojlepKanus:| 00CyXaeHur paboThl HaJl MHUHHU-
IIPOEKTHOT'O MOJI€Ib Ira30BOI'0 TEPMOMETPA; npoekToM. [lnanupyror
COJIEPKAHNS. IICHXpOMETpa MpaKTUYECKUE ACHCTBUS O

ONPEAEIICHUIO OTHOCUTEIbHOM
BJII&XXHOCTH BO3/yXa. BeiOupatot
3¢ (eKTUBHBIE CIIOCOOBI PEIICHHUS
NpaKkTU4ecKoi 3agaun. Paborator

HaJ| CO3JaHNEM MPOAYKTa IPOEKTa.

KontponmupyroT nporiecc, pabortas B

rpynrne. AHaJIM3UPYIOT Pe3yIbTaThl
paboThl. JlenaroT BEIBOIEI.




23 CBoiicTBa MOBEpXHOCTHOTO cJiog | CaMOCTOATENbHO BHIPaOaTHIBAIOT
XKuakoctu. M3ydyenne cBoicTB aITOPUTMBI UCCIIE0BATENBCKON
Anroput™ TMOBEPXHOCTHOI'O CJIOS JEATEIBHOCTH 110 U3YUECHUIO
peueHus KHUJIKOCTH. CBOICTB MOBEPXHOCTHOTO CIOS
HCCIIEIOBATEIbCK Kanwisipasle siBieHUS. s)kuakoctu. Kontponupyror
oii 3aaun (Ha HccenoBaTenbCKue 3a1auu Ha | IPOLECC, paboTast B IPyIIIIe.
NpUMEpe PeIICHUsT | ONPENENIECHHs paJnyca TOHKHX AHAIH3UPYIOT PE3YJIbTAThl PAOOTHL.
3aj1a4 Ha CBOMCTBA | KaIMJLIAPOB. Koppektnpyrot pesynbratst
TIOBEPXHOCTHOTO JesITeIbHOCTH. [lenatoT BEIBOABI.
CI0ST FKHAKOCTH) PemaroT nccnenoBarenbckue
3aJ]a4uM Ha OIpeJeNIeHUs pajuyca
TOHKHX KalWISPOB.

24 Pemenmne Pemenue npaktuueckux u [IpumenstoT meTon
pacUueTHBIX 3a/1a4 Ha PaCUYCTHBIX 3a1a4 Ha I/IH(l)OpMaLII/IOHHOFO IIOHCKA.
CBOMCTBO TBEpABIX | OTPEICICHHE OCHOBHEIX CaMOCTOSATENBFHO CO3Jat0T CIIOCOObI
TelL MapaMeTPOB, XapaKTEPU3YIOMUX | PeUIeHUs TPOOJIeM TBOPUECKOTO U

MEXaHUYECKUE CBOICTBA IIOUCKOBOT'O XapaKTepa.

TBEPIBIX TElL. KoppektupyroT, oueHuBaroT

JefcTBUS MapTHepa.
AHaIM3UPYIOT PE3YNIbTaThl PEILICHUS
3a7a4, UCHOJb3Ys CIIPABOYHYIO
autepatypy. OKa3pIBarOT OMOIIb
HallapHHUKaM IIpU pELICHUU
KOHKPETHBIX BOIIPOCOB IO
HEOOXOTUMOCTH
Pazpen VI «Ocobennoctu pemienus 3aaa4 mo repmoausamuxe» (10 yacos)

25 I'eomerpuueckas Pabora rasa B TepmoauHamMuke. | YcCTaHAaBIMBAaIOT HEOOXOAMMOCTh
HWHTEPIpETALUs Urenue rpaguxos. BBISICHEHHS MaTeMaTHYEeCKOM
¢duznueckux I'eomerpuueckas MOJIEIIN TTOHSTHUS «paboTa B
BEJIMYHMH IPU UHTEpHpeTanus padoThl B TEPMOIMHAMUKEY, TPAKTHUECKOE
pElIeHnH 33/1a4 10 | TepMOIUHAMUKE WCIIOJIb30BaHME Ia30B Kak pabovmnx
(1)I/I3I/IKe TEJI B TCPMOAVMHAMUYCCKUX

cucremax. Myt u BBIAETSAIOT
HE00X0IUMYI0 HH(POPMAITHIO.
Ob6c¢cyxnarT 3pPeKTHBHOCTD
WCTIOJIb30BaHMs TpaduyecKoro
npeacTaBieHus: paboThl B
TEPMOJIMHAMUKE

26 Pemenne 3akperieHne MPaKTHYECKUX | BBIIENSIOT 1 0CO3HAIOT YCBOCHHOE

pacyeTHBIX 3a1a4
Ha OIpeIeIIeHNe
BHYTpEHHEN
SHEPTUHU U PabOTHI
TEPMOJMHAMHYEC
KOW CHUCTEMBI.

HaBBIKOB HCIOJIb30BAHUS
MOHATHH «BHYTPEHHSS SHEPTHSD
u «pabota razay». Pemenue
rpadMUeCcKUX U pacyeTHBIX
3a1a4

1 4TO €IIE HY>KHO YCBOHTb.
IIpumenstoT MeTOq
WH(POPMALTMOHHOTO TTOMCKA.
CaMOCTOATENIFHO CO3JAI0T CIIOCOOBI
perieHus IpoodIeM TBOPUECKOTO U
IIOMCKOBOT'O XapakrTepa.
KoppekTupyrot, oLieHuBaroT
JIEHCTBHS TapTHEPA. AHANH3UPYIOT
pe3yabTaThl PELIECHNS 3a1a4.
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MeTton cxem npu
peleHnn 3aa4

[IpakTudeckue u pacueTHbIC
3aJauy Ha MCIIOIb30BaHUE
3aKOHA COXPAHCHUS SHECPTUU JIIS
TETIOBBIX TPOIIECCOB.
CxeMaTn4eckoe U rpaguiaeckoe
n300pa’keHHE MPOIICCCOB
0oOMeHa dHEpTHEH.

Koppektupyrot, OlieHUBarOT
JIEHCTBUS MMapTHEpa. AHATH3UPYIOT
YCIIOBUS 3314, SIBIICHUS, KOTOPHIC
OIKCaHbI B ycIoBUH 3a1aun. CTposT
cxembl 1 Tpaduku. OKa3pIBatOT
MOMOIIb HATIAPHUKAM MPH PEIICHUH
KOHKPETHBIX BOIIPOCOB TI0

HEOOXOIUMOCTH.

28 Ocob6enHocTi MaremaTryeckue npuembl [ CaMOCTOSATENIBHO — BBIPAOATHIBAIOT
pelleHus 3a1a4 0 | pelieHus 3a7a4 o| aIrOPUTMBI HCCIIeI0BATENbCKOM
TepmonrHaMuKe. TEPMOJIUHAMUKE. AHajus| ASATCIBHOCTH 10 paboTe  Haj
Perrenue yerosust  3ajau.  Cocrabienue| TEKCTOM 33/1a4H TO TEPMOIMHAMHUKE.
KOMOMHHUPOBAHHEI | cpcTeM ypaBHEHHIA IS PELICHHS Kontponupytor npouece, paboras s
X 3a/1a4 HA NEPBbIH| 3379y, Pemenue 3axay Ha 3akom| 'PYIIC:
3aKOH coxpanemus SHEprHH s AHaIM3UPYIOT PE3yNbTaThl paboTHI.
TEPMOJIUHAMUKH TETLIOBBIX npoteccos. | KOPPEKTHPYIOT pe3y IbTaThl

IIpuMeneHne mepBoro 3akona| ACTCIBHOCTH.

TEPMOAMHAMUKH s JlemaroT BBIBOIBI.

M30IIPOLIECCOB B Ia3ax BoIaenstor 1 0CO3Har0T YCBOEHHOE U
YTO €€  HYXHO  YCBOMWTb.
[Ipumenstor METOJ
WHPOPMALTUOHHOTO MOMCKa.
CTpyKTypUpyIOT 3HaHUS.
CaMOCTOATENIBHO CO3AI0T CIIOCOOBI
peleHns mpodJeM TBOPYECKOTO U
MONUCKOBOTO XapakTepa.
Koppexrtupyior, OLIEHUBAIOT
JeHCcTBUS TapTHepa.

Paznen VII “OcHoBHBIE MOAX0ABI K PEIIEHUIO 32/1a4 N0 JIEKTPOCTATHKE

M 3aKOHAM MOCTOSIHHOTO ToKa” (21 vac)

29 [punnun Pemenue rpaguueckux, Wyt v BEILIENSIOT HEOOXOAUMYIO
CUMMETPUHN IIPA KaueCTBEHHBIX, KOJTMYECTBEHHBIX | HHYOPMAIHIO. Y4acTBYIOT B
PCLICHHUH 3a]1a4 110 | 3a;1a4 HA 3aKOH COXPAHCHHS KOJIJIEKTUBHOM OOCYXJICHUN
3JIEKTPOCTATHKE IEKTPUYECKOTO 3apsiaa 1 3aKoH | B33UMOICHCTBHH

Kyrmona HadJICKTPU30BAHHBIX TEIL..
AHATU3UPYIOT XapaKTep
3JIEKTPOMArHUTHBIX
B3aMMOJCHCTBUH. PemaroT 3amaun.
CrcTeMaTH3UPYIOT OTy4YeHHbIE
3HAHUA.

30 AAropuT™ perieHus | AIropuT™ pelieHus 3a1a4 Ha Hcronb3yroT METo/ aHAJIOTHIA TTpU

3aJa4 Ha
OIIpeJIcIICHHE
OCHOBHBIX
XapaKTEpUCTHK
TI0JIS1 3apSDKEHHOM
TJIOCKOCTH, ChephI
U m1apa.

olpeeNIeHe OCHOBHBIX
XapaKTEePUCTHUK TOJIS
3apsKEHHOM IIOCKOCTH, Cephl
Y m1apa.

pELIEHNH 33/1a4 Ha ONpeAeIcHHE
OCHOBHBIX XapaKTEPUCTHK
IEKTPOCTATUIECKOTO IO
3apsKEHHOM MIIOCKOCTH, CeEpHI,
nrapa. Mcnomnb3yroT rpaduieckyro
WHTEPIPETAINIO

M300pakeHus KapT IoJiei
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MeToibl 1 TPUEMBI
peuieHus
3aJa4 Ha

ofpesieNieHne
AIIEKTPOEMKOCTH
KOHJICHCAaTOPOB,
CUCTEMBI
KOH/ICHCATOPOB

MeTo/1p1 ¥ TIPHUEMBI PETICHHS
3a/1a4 Ha OTIpeieIICHHe
BIEKTPOEMKOCTH
KOHJICHCATOPOB, CUCTEMBI
KOH/ICHCATOpOB

BricTpanBaroT JIOrH4ecKyro
LETIOYKY PacCy>KICHUH MPH aHAIN3e
YCIIOBHMSI 3a1a4. Y 4acTBYIOT B
KOJIJICKTUBHOM OOCYKIICHHN
yCIIOBHS 3a/1a4, IOAXOI0B K
petenuto. JlenaroT BEIBOBI.
Y4acTByIOT B 00CYXACHUN
BBIBOZIOB, aHAJIM3UPYIOT U
OOBSCHSIIOT PE3yIbTATHI.

32 Pemenue 3amau Ha OTBICKHBAIOT ¥ CUCTEMATU3UPYIOT
Pabota ¢ pazmenom
U3 OTKPBITOI'O ICKTPO a al 3aJa4y 10 TEOPUH KOHIEHCATOPOB.
—D3nexkrpoauHamukal B
banka I'MA 11 P CaMocCTOATENBFHO BBIPA0aTHIBAIOT
otkpsiToM O0anke ['UA 11 (EI'D), N
(EID) aJTOPUTMBI TPAKTUIECKOM
®OUIIA na onpeneneHue
JiesITeNbHOCTH. Perator
3IEKTPOEMKOCTH
KaueCTBEHHBIC U PACUETHBIC 3a/1a4u.
KOHJICHCATOPOB, CUCTEMBI
KonTpomupytot nporiecc, padoras B
KOHJIEHCATOpPOB. DHEPTHUs
rpynmne. AHaAIU3UPYIOT PE3yIbTaThl
3IEKTPUUECKOTO MOJIS
pabotbl. KoppekTupyroT pe3ynbTaThl
KOHJICHCATOPOB
JIeSITeIbHOCTH. [[eNaroT BRIBOIBI.
33 KonuuectBeHHbIE IIpuemsl pacuera CaMOCTOSTENBHO aHATU3UPYIOT
(pacuetHsie) 331291 CONPOTHUBJICHUS CIOMKHBIX YCJIOBHS 3a/1a4, COCTABIISIOT IJIaH
Ha 3aKOHBI 3IEKTPUUECKUX LICTIeH. 3a1aun pELICHUS, YEPTAT CXEMBI
IMOCTOSAHHOTI'O TOKA Ha OIHMCAHUE DJICKTPHICCKUX AJICKTPUICCKUX LIETIEH.
Lernei moCTOSHHOTO CucreMaTu3upyroT U3y4eHHOE.
5JIEKTPUYECKOT0 TOKA C BrickaspIBatoT B ycTHOU hopme CBOE
MOMOIIIBIO 3aKkoHa OMa JuTst MHEHHE O PallMOHANBHBIX MyTAX
MOJHOM 1enu penmcHus 3a1a49
34 Meronp! pemienust | [Ipaktrueckue 3a1auu Ha CaMOCTOSTENBHO CO3/Ia0T CIIOCOOBI
MPaKTUYECKUX U 3aKOHBI [TOCJICTIOBATEIHLHOTO U pelieHus npodIeM TBOPUYECKOTO U
SKCTIEPUMEHTAIbH | MapauIeTbHOTO COCTUHEHNUS MMOMCKOBOTO XapakTepa.
BIX 3a]1a4 MIPOBOTHUKOB, CMEIITIAHHOE Koppektupytot, orieHuBaroT
COEIMHEHHE MTPOBOJHUKOB JIEUCTBUS MapTHEPA. AHATUZUPYIOT
pe3yabTaThl PELICHUS 3a1a4 Ha
3aKOHBI MTOCJIEA0BATEIBLHOTO U
MapajieIbHOr0 COSAUHEHUS
ITPOBOJTHHKOB.
35 ANTOpUTM perieHns | AJITOPUTM PELICHHs 3a1a4 ¢ Hcronp3yroT aropuT™ pereHust

3aj1a4 ¢
HCII0JIb30BaHHEM
TIPaBILT

Kupxrodga.

HCTOJIb30BaHUEM TIPaBHUIT
Kupxroga.

3aja4 Ha npaBwia Kupxroda mis
pacuera 1eneil NOCTOSTHHOIO TOKa.
AHaIM3UPYIOT CXEMBI AIEKTPUUECKUX
LENEH, COCTABISAIOT 3KBUBAICHTHBIC
BapHAaHTHI, OCYIIECTBIISIOT
CaMOKOHTPOJIb ¥ B3aNMOKOHTPOJIb

HUTroro: 35 yacos




I[IpumepHoe TeMaTHYeCKOe JIAHMPOBAHUE YJIEKTHBHOI0 NMpeaMeTa no pusnke (¢
omnpeaejieHMeM OCHOBHBIX BHI0B YUeOHOI AeSITeJIbHOCTH 00y4a0IIMXCsl)
11 kaacc

Ne

Tema ypoka

DneMEeHTBI CoJIepKaHus

XapakTepucTruka
JIEATEIIbHOCTH y4YalIuXcst

Paszpnen VIII «®@u3nyeckas 3aaaya. [IpaBuia u npueMbl pelieHus1 pU3MYECKUX

3agaa»

(IToBTOpenue) (4 yacos)

BBITTIOJTHCHHUEC
HCCHeﬂOBaTCHBCKOﬁ pa60TI>I.

1 ®uznyeckas 3anada. CoctaB | OOCYKIarOT BOIIPOC pabOTHI €
®dusnyeckas 3agaya. .
v ¢bu3nuecKoi 3a1auH. TEKCTOM 3a/a4,
€TOJIBI PEIICHUS
samad. 3 lel bl DAGOTLL Knaccupuxanuus Gpusnuecknx CHUCTEMATU3HUPYIOT MaTepuai 1o
i N p 3a/1a4 110 TpeGOBaHMIO, KJIaccu(UKaIMK 33/1a.
HaJI 3a]1a9eH. 6
COZICPAKAHUIO, CIIOCO0Y 3a/laHNUs, | AHaNMM3UPYIOT 3a]a4H, KOTOPHIE
croco0y perieHus. AJropuT™ MIPEJICTABJICHBI [T BEIOODA.
pelIeHns 3a/a4 10 Gu3nKe Paz30uBarot mporiecc pereHus
3amaun Ha 3Tanbl. OOMEHUBAIOTCS
pe3ynbTaTamMmu
2-4 | IloBropenue Pemenne kmaccu4eckoit Brigensior 1 aHaIM3UPYIOT
IIPOrpaMMHOTO ¢buznyeckoii 3a1a4u, YCBOCHHOC paHEC.
Marepuaia MPAaKTUYECKOU 3a7a4u U PaccmarpuBaroT mpuMepsI

KJIACCUYECKUX 3a/1a4 B (PU3UKE,
paboTaroT B rpyrmre.
CocTaBiisro 1m1ad paboThl HaJT
3aJ1auei.

AHaTU3UPYIOT PE3yJIbTaT

Pemenue 3anau B paszaede IX “JiekTpoMarHuTHble KoJieOanus U BOJIHbI (16

4acoB)




Maremaruueckue Hcnonb3ytor BO3MOXHOCTH
TIPUEMBI OTIHCAHUS MaTeMaTHYECKOTO aHaumu3a s
Maremarnueckoe OIIUCaHUE
MEXaHIMUYECKUX .. | ommcanus MEXaHHYECKHX
. MeXaHUYECKUX KOJIeOaHUIA. .
Kose0aHuit KoJeOaHui, AHATM3HPYIOT
Pemienust ocHOBHOTO ypaBHEHHUS
pelIeHrsT OCHOBHOTO YpaBHEHUS
KOJIE0ATENLHOTO JIBYDKCHHS.
.. | KonebaTeapHOro JBUDKCHUSL.
OcHOBHEIE MTOHATHHN
Pemrator 3amaum Ha 3akperyieHUE
KOJIE0ATENLHOTO JIBYDKCHUS, N
OCHOBHBIX MTOHSATHIH
OCHOBHBIC XapaKTePUCTHKU
KOJIE0ATENEHOTO JIBHDKEHUS,
MeXaHUYECKUX BOJH.
OCHOBHBIC XapaKTePUCTUKU
MEXaHUYECKUX BOJH.
Pemenne 3agmau  mo Bribupator HaunOonee
ZeMe. «Cuna IlpakTuueckHe  3ajaud  Ha 3¢ (heKTUBHBIE CTIOCOOBI pPelIeHUs
Miepa 1 omnpezeneHue OCHOBHEIX | 33/1a4. AHQIH3UPYIOT yCBOCHHE
Jlopenua» MOHATHH TEOPHH MATrHUTHOTO | IPOrPaMMHOTO MaTepuaa.
mojisi. IIpaBuio seBoit pyku 1o | OCyIecTBISIIOT  OCO3HAHHOE U
ONpeaACICHUIO HaIpaBJICHUS | IPOU3BOJIBHOE IIOCTPOCHHUE
pefictBus  cua  AMIepa M| oTBeTOB ~ HAa  KayeCTBEHHBIE
Jlopenna. BONPOCHI B YCTHOW U MUCHMEHHOMN
CaMmocTrosiTenbHass pabora 10 bopme. Pemaror 3amaum  Ha
PCILICHHIO 3a/aHlK1 TCCTa ompeneneHue cun  Ammepa U
Jlopenua
Cucremarusanus OtkpoiThiii 0ank ['MA 11 (EI'D). | Pabotator ¢ uH(poOpMalmen.
3a7a4 ¢ KOHKPETHBIM [ —IIEKTPOMarHUTHBIE AHaAMM3UPYIOT TEKCTHl  3ajad.
TEMaTHYCCKUM sprenusl, 3amaun 1o Teopuu | CUCTEMATH3UPYIOT o
COJIepXKaHUEM (Ha | MArHUTHOTO TOJIS COJICPYKaHUIO. PEIIAIOT 33]aYd B
npumepe TEMBI rpymnmnax. OCyIIeCTBIISAIOT

—MaruutHoe noel

CaMOKOHTPOJIb  B3aUMOKOHTPOJIb
0Py pElieHWH 3a1a4 10 TEMe
—MaruutHoe nosiel

Kaxmoe cioBo ToyokHO | 3a7jaui  pa3HBIX  BUAOB  HA | AHAIM3UPYIOT TEKCTHl  3ajad.
uMeTh cmbicil. PaboTa | onmcanue spneHus | Paborator B Tpymme. Pemaror
c NOHSATHUHBIM | 3JIECKTPOMarHUTHOM WHAYKUMHM: | 3a7a4l  pa3HbBIX  BHIOB  Ha
anmapaToMm u 3aKOH 3JIEKTPOMarHUTHOM OTIMCaHNe SIBTICHUS
busnuecKuMu MHIYKLIUY, 1paBuio JIeHna, Ha | 5JeKTpOMarHUTHOW — MHIYKIIWH.
TepMUHAMU onpeacjieHue HMHAYKTUBHOCTH, OC}’HICCTBJISIIOT OCO3HAHHOE H
SHEPIUM  MArHUTHOTO  NOJSL. | pou3BONIBHOE IOCTPOCHHE
dusznyeckue NOHATHS U OTBETOB Ha
TCPMHUHEI Ka4yeCTBEHHBIE BOIIPOCHI B YCTHOM
Y TUCHbMEHHOH (opme.
[Ipuemsr u cnoco6sl | OTkpeiThid 6ank ['UA 11 (EI'D).| Pabotator ¢ uHopmammei.
pemieHnss (pu3NYECKUX | DJIEKTPOMArHUTHBIE  SIBJICHUS.| AHAIM3UPYIOT YCJIOBUS — 3ajad.
3a/1a4. Meron | SBnenue 3IEeKTpOMarHuTHOM | CHCTEeMaTH3UPYIOT Marepuall.
aHAJIOTHA. WHTyKIAW, CAMOWHTYKIUH Penraror aHanmoruyHble 3ajauMl Ha
SIBTICHUE CaMOMWH/YKIIUH,
oIpeseseHue SHEPTUU
MarHuTHoro  mons.  Jenaror
BBIBOABI O TOM, HPH PpEILICHUH

KaKux 3aga4 YMECTCH B
HCIIOJIB30BaHUN MCTOQ aHaJIOTHI




10 O dexTuBHOCTD AHanu3UpyrOT YCIOBUS  3aj4ad.
MaTeMaTHYECKHX Pemrarot 3ajaun Ha pacueT uemneu
METO/I0B pereHus .. | mepemeHHOTO TOKa c

3amaun Ha pacyeThl  Iemeit
3a1a4 1Mo Gpusnke WCITOJIB30BAaHUEM  T'paduIecKoro
MEPEMEHHOTO TOKa: XapakTe-
METOJla  pemIeHds  3ajad, C
PHUCTUKHU MEPEMEHHOTO
MOMOIIBIO COCTAaBJICHUSI CHCTEM
AIIEKTPUIECKOTO TOKa, N
ypaBHeHui. Pemaror 3agaun B
AIIEKTPUYE-CKUE MAIUHBI,
obmem  Buzae, paboTalOT ¢
Tpanchopmartop. .
eAMHUIIAMU HU3MEpPEHUH.
OcylecTBisAl0  KOHTPOIb  H
CaMOKOHTPOJIb
11 OdheKTHBHOCTD AHaIm3UpyOT YCIOBUS  3aaad.
MaTeMaTUYECKUX . | Pemaror 3agaun Ha pacder nenei
3agaun HaA pacyeThl  Iemnei
METOJIOB penreHus MEPEMEHHOTO TOKa c
MEPEMEHHOTO TOKa: XapakTe-
3a7a4 1o pusnke WCTIOJIb30BaHHEM MeToza
PUCTHKHU MEPEMEHHOTO
BEKTOPHBIX JuarpaMM. Pemaror
AIEKTPUIECKOTO TOKa,
3aJla4M B 00IIIeM BH/IE, PabOTaIOT C
ANEKTPUIE-CKUE MAIlIHHEI, .
eIMHUIaMU U3MEPEHUN.
Tparcdopmarop.
Ocy1iecTBIsAIO KOHTPOJIb u
CaMOKOHTPOJIb
12 . . [IpoBepstOT CBOM  3HAHHUS  II0
Maremaruka mpu| YpaBHeHnii ~ KoneOaHWN — Ha
TCOpHHU MEXaHUYCCKUX
pelIeHnn OCHOBE aHAJIOTHH TPOIIECCOB, N
KosiebaHuii, paboTast B mape.
¢duznIecKuX MonenupyoT  CHUTyallii0 B
3a/1a4 - ”HCTPYMEHT JIEKTPHUYECKON KOeOaTeIbHOM
WCCIICJIOBAHUSI. cucreme «Kone0aTeNbHbIH
IMPOUCXOJAIINX B MEXAaHUYCCKUX
KOHTYPY. Hcnonw3yroT
1 DJICKTPUYECKUX
aHAJIOTHIO B
KoJIe0aTeNbHBIX CHCTEMAX.
. MOCJIeI0BATENILHOCTH
[leproxn n yacroTa KoNEOAHMIA.
MAaTEMATHYCCKUX
[uknudeckas gactora u ¢asza .
. npeoOpa3oBaHuii, 3aHUMAIOTCS
KOJIeOaHMIA.
UCCIIEIOBAHUSMH.
AHaIM3UpyOT PE3YIbTaTHI.
JenaroT BEIBOJIBI.

13 KommbroTepasie OTpaboTKa MPaKTHICSCKUX VICIONB3YIOT KOMITBIOTEPHbIE 1
TEXHOJOI'nu 11 HaBBIKOB 110 PCUHICHUIO 3a/1a4 Ha KOMMYHUKATHUBHBIC TCXHOJIOTUU IJIA
MO/JIEITUPOBAHHUS XapaKTepUCTUKH MOJIETTMPOBAHMS ITpoIecca
HPOLIECCOB 37IeKTPOMArHUTHBIX CBOOOIHBIX | KOJEOaHHWH B KOJIE0aTEILHOM
KOHe6aHI/Iﬁ B KOHe6aHI/Iﬁ KOHTYpE. CocCTaBIAI0T AJITOPUTM
KOHe6aTeJ'IBHOM IMOCTPOCHHUA PCIICHUA TaKUX 3aja4.
KOHTYpe BriOupatot 3¢ dhexTrBHbIE cnoco63>1

MaTeMaTHYECKHUX NMPeoOpa3oBaHUM.
AHaIM3UPYIOT PE3YNbTaThl pabOTHI.
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Du3ndeCcKuil CMBICI
MOJIYYEHHOI0 MPHU
perieHun
(bH3UYecKoi 3a1aun
pe3ynbpTaTa, ero
WHTEPIPETAIIHS.

OTpaboTKa MPaKTHIECKUX
HABBIKOB I10 PEIICHUIO 3aja4 Ha
HAX0XJICHUE OCHOBHBIX
XapaKTePUCTUK MEXaHUICCKUX
BOITH, OTIMCaHHE PE3yTbTATOB
nHTEephEPSHITNH 1 TU(OPAKITHH
BOJTH.

Hcnonp3yroT KOMITBIOTEPHBIE U
KOMMYHUKATUBHBIC TEXHOJIOTHHU JJIs
MOJICTTUPOBAHMUS ITPOLIECCOB
cinoxxeHust BoJH. COCTaBISIFOT
ANTOPUTM TIOCTPOCHHSI PEIICHUS
TaKuX 3a1a4. Beiouparor

3¢ peKTHBHBIE CTIOCOOBI
MaTEMaTHYECKUX MPEOOpa3OBaHMUIA.
AHaTM3UPYIOT PU3NIESCKUN CMBICT
MOJTyYEHHOTO TIPH PEIICHUM
(u3nyUecKoii 3a1a4K pe3ybTara.

15 3amaun pa3HbIX 3amaun Ha CBOMCTBA Bri6uparot Hanbonee 3ppexkTHBHBIC
BUJIOB Ha CBOMCTBA | JIEKTPOMAarHUTHBIX BOJIH: CHOCcOO0BI pelieHus 3aa4 Ha
3JIEKTPOMArHUTH bIX | HHTepdepeHys, 1uppakuus, CBOWCTBA IEKTPOMATHUTHBIX BOJIH.
BOJIH. TOJIIpU3aLHS OcCyIIecTBISAIOT 0CO3HAHHOE U

MIPOM3BOJIBHOE ITOCTPOCHHE OTBETOB
Ha Ka4eCTBEHHBIE BOIPOCHI B
YCTHOH WJIM MTUCbMEHHOM (hopMe 110
BEIOODY.

16 Knaccudukanus 3anauu o CTO ananoru4yHeie [IpoBepsitoT cBou 3Hanus no CTO,
3aaa4d mo CTO u IO COAEPKAHMIO 3aJa49aM Ha pabotas B mape. Mcnomb3yroT
IPUMEPBI nx | I'MA 11 (EI'9) AHAJIOTHUIO B II0CJIEN0BATEIbHOCTH
peLIeHHS. MaTeMaTHYEeCKUX NMpeoOpa3oBaHUiM

npu pemenuu 3agau no CTO.
AHanu3UpyIOT pe3ynbTaThl. JlenaroT
BBIBO/IBI.

17 Pemenne 3amau no 3agaun no CTO aHanornyHele Paboraror ¢ uadopmarueii.

CTO u3 110 COACPKaHUIO 3a/1a4aM Ha CrcTeMaTH3UPYIOT CBOU 3HAHUS 110

OTKpBITOrO OaHKa I'A 11 (EI'D) CTO, paboras B rpymme.

EID CucteMaTu3upyIOT 3a/1a91 U3
Otkpertoro 6anka EI'D npu
pewenun 3aga4 o CTO.
AHaIU3UPYIOT pe3ybTaThl.
JlemaroT BBIBOIBI.

18 Ludpossie 3ajaum Ha IOCTPOEHUE BriOupatot Haubonee

oOpa3oBaTesbHbIC n300paKeHNUH B Pa3InIHbIX 3¢ PEKTUBHBIE CIIOCOOBI peIICHHS
pecypchl B ONTUYECKUX CUCTEMAX, 3a]a4 TIOCTpOEHHE N300pakeHuH B
MTOMOIIIb OTIpeZIeNICHUIO XapaKTepa Pa3IMYHBIX ONTHYECKUX CHCTEMAX,
pelarmemMy M300pakeHus, pacueTy OTIPEICTICHHIO XapaKTepa
3a/a4u (Ha mpuMepe YBEIIMYEHUS ONITUYECKHUX M300pakeHUs, pacyeTy YBEIHUCHHS
3aaa4 1o CUCTEM. OITUYECKUX CUCTEM.
reOMETPUYECKOH OcylIlecTBIAIOT OCO3HAHHOE U
OIITHKE) IIPOU3BOJIBHOE IIOCTPOCHUE OTBETOB

Ha KaYECTBEHHBIE BOIIPOCHI B
YCTHOHM MJIM MHUCbMEHHOU (hopMe 110
BBIOODY.
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Pemienne
HCCIICI0BATEIbCK UX
3aJ1a4 Ha SIBJIICHUE
TTOJTHOTO OTPAXKECHUS
BHYTPEHHETO
OTpa)KEHHS CBETA.

[Ipenomienue cBeTa npu
MPOXO0XKICHUH Yepe3 TPAHUILy
paszmena cpen. 3aKoH
npenomiieHusl. OTHOCHUTENBHBIN U
aOCOJFOTHBIN ITOKa3aTeNnb
npesoMiieHus. SIBIIGHUE MTOTHOTO
BHYTPEHHETO OTPaKCHHUSI.

[TnaHupyrOT NPaKTHYECKUE
JICHCTBUS 110 UCCIICTOBAHHIO
0COOEHHOCTEH pacTpoCTpaHEeHUS
CBETa Yepe3 IPaHuIly pa3Jiena JByX
cpen. Betouparot a3 pexTrBHBIC
CIOCOOBI peIIeHHS TPAKTHUECKON
3anaun. KoHTponupyroT mporiecc,
paboTtas B rpynne. AHATU3UPYIOT
pe3yabpTaThl paboThl. JlenaroT
BBIBOJIBI O TIOBE/ICHHUHM CBeTa. M3
0O0I1IET0 BEIACISIOT YaCTHOE,
HAOJIONAIOT SIBIICHHUE TIOJTHOTO
BHYTPEHHETO OTPaKEHHSI.

20

Pewienue
MPaKTUYECKUX 3a7a4
110 TEOMETPUUECKOM
ONTUKE

OTpaboTKa MPaKTHIECKUX
HaBBIKOB I10 PEIICHUIO 3aj1ad Ha
3aKOHBI TEOMETPUYECKOM ONITUKU

Nyt CaMOCTOSITENILHO
3¢ GEeKTUBHBIC TYTH TOCTPOCHHUH
NU300pakKCHUH B KJIACCHUYECKUX

OIITUYECKUX YCTpOICTBax.
PaGorator B rpyImmax.
OTtpabaThIBalOT  MPaKTUYECKHE
HaBBIKU COCTABJICHHUS

XapaKTePUCTUK H300paKeHUH B
TOHKHUX JMH3aX.
CucremMaTu3supyoT u
KJIACCU(PUIMPYIOT N300paskeHUS

Paznen X “Pemenne 3a1a4 o KBaHTOBOM (pU3MKe U aTO

MHOH (pu3zuke” (6 yacon)
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B ocHOBe MeTO10B
pelieHus
(hm3rueckux 3amaq —
(hr3uuecKue 3aKOHbI

3a1aun Ha TEOPHUIO
¢dotoaddexra, Ha ypaBHEHHE
OnHmTeiHa 11 Gorodaddhexra

Ananmu3 GopMyIUpPOBOK
(bU3MYECKUX 3aKOHOB JUIS
¢doroadexra. YsicHeHUs ux
CMBICJIa TIpH perieHny 3a1a4. Mgyt
CaMOCTOSITETHHO YPPEKTUBHBIC
IYTH TOCTPOSHNUS PELICHUH B
3ajadax Ha 3aKOHBI POTOIPPEKTa.
PaGorator B rpymmax.
OTtpabaThIBaIOT MPAKTUYECKUE
HaBBIKW aHAIN3a YCIOBUS 3a/1a4.

22

Pemenne 3amau Ha
pacuer
XapaKTePUCTUK
(OTOHOB, CBETOBOE
JIaBJICHHE U3
OTKPBITOTO OaHKa
I'MA 11 (EI'D

3agauu Ha pacyer
XapaKTEePUCTUK (DOTOHOB,
CBETOBOE JIaBIICHUE U3
oTkpeIiToro Oanka [MA 11

(EID

Pabotaror ¢ MOHATHIHBIM
anmapaTtoM, ¢ nHpopmaruei u3
OtxkpsiToro 6anka EI'D.
AHaATM3UPYIOT PE3yNIbTaThl paboThI.
Pemrator pacueTHble 3agaum.
KoppekTtupytot pe3yiabTaTsl
JesITeNbHOCTH. JlenatoT BBIBOIBL.
CucremMaTH3upyOT MaTepHuail
pacueToB XapaKTePUCTHK (POTOHOB,
CBETOBOTO JIaBJICHUSI.




23 Pabora ¢ 3ama4yn Ha MOJIENI aTOMOB U CaMoCTOATENFHO BBIPa0aThIBAIOT
TEPMUHOJIOTHEN ITpH | OocTynaTsl bopa AJITOPUTMBI TIPAKTHIECKOH
pCILICHHH 33184 Ha nesitensHOCTH. KOHTpOIHpyroT
MOJIEITH ATOMOB 1 mnpoiiecc, pabotasi B rpyrmre.
noctynater Bopa Paboraror ¢ MOHATHIHBIM
anmnapaToM. AHaIU3UPYIOT
pe3yabTaThl pabOTHI.
KoppekTtupytot pe3yabTaTsl
NeSITebHOCTH. J[enaroT BEIBOIBI.
CucreMaTH3upyOT MaTepral.
24 [IpaBuna cMemeHus Ui Bcex CTpyKTYpUPYIOT 3HaHUSL.
ANTOpUTM PENICHUS | BUIOB pacnaja. MexaHusm CaMOCTOSATENFHO CO3al0T CIIOCOOBI
3a7a4 Ha HAIlMCAHHUC | OCYIIESCTBICHUS MPOLICCCOB peueHus npobieM TBOPYECKOTO U
peaxuuii pacnana. EcrectBennas u ITOMCKOBOTO XapakTepa.
paOaKTUBHOTO HCKYCCTBEHHAS [Ipennaratot anropuT™ pemeHus
pacmnana, Ha 3aKOH | paqHOaKTUBHOCTb. 3anmad. KoppekTupyioT, OlleHHBarOT
PaJMOAKTUBHOTO JEeUCTBUS MapTHEPA. AHATU3UPYIOT
pacrazaa pe3ynbTaThl pelieHus 3aaad.
25 CaMOCTOSITEITBHO (hOPMYITHPYIOT
DJIeMEHTHI 3azaun Ha nedekT Macc, po0JieMy, CBA3aHHYIO C
WCCIICIOBAHUS MPH | SHEPTHIO CBSI3H SIIpa aToMa. BO3HHKHOBEHHEM JIeeKTa Macc.
pelIeHMHU 3a1a4 Ha SnepHble peakuuu. BLICTpaI/IBaIOT JIOTMYECKY1O
pacuer Knaccupukanus aaepHbIx LENO0YKY pacCyKICHUH U AETar0T
BBIBOJIbL. YYaCTBYIOT

SHEPTHH CBSI3U peaxiuit B KOJUIEKTUBHOM O0CYKICHHH

ATOMHBIX Si7Iep mpoOsieMbl. CaMOCTOSTENEHO
BEIPa0aTHIBAIOT AITOPUTMEI
HCCIIEA0BATENBCKON AESTENBHOCTH
M0 BBISICHEHHIO Pa3IMuUil B
SHEPreTHYECKHUX BBIXOJIaX SICPHBIX
peakumii. Bmecte ¢ yunrenem
OOBSCHSIIOT IPUYHUHBI Pa3IHIUil
SHEPreTHYECKOTO BBIXO/1a
Pa3IMYHBIX SAEPHBIX PEAKIIHIA.
PemaroT kauecTBEeHHBIE H
pacueTHbIE 3aJ]auu.

26 | Pemenue Ha 3aK0OHBI 3agaun Ha pacyer Paboraror ¢ nuaopmanmeit.

(hM3UKH aTOMHOTO
anapa u3 OTKPBITOTO
OaHka

EID

OHEPreTUYECKOIro BeIX0oaa
AACPHBIX peaKL{I/Iﬁ AHAJIOI'MYHBbIC
10 COACPIKaHUIO 3ala4yaM Ha

CucreMaTH3UpPYyIOT CBOM 3HAHUS 110
TEOPUHU CTPOCHHUS aTOMHOTO SApa U
MpEeBpaIIeHNs aTOMHBIX SI/IED,
paboTtas B rpymie.
CucreMaTU3UPYIOT 3a1a4H U3
Otkpeitoro 6anka EI'D mo teme.
AHaNIM3UPYIOT pe3ynbTaThl. JlenaroT
BBIBO/JIBI.

Paznen XI «Pemenue 3agau. lloaroroska k 'MA 11 (7 yacoB)

Hroro: 33 yaca




YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE OBPA3OBATEJBHOM JEATEJBHOCTH

YyeOHO-MeTOqMUECKOE oOecrneueHne o00pa3oBaTENbHOW JEATENBHOCTH B PaMKax
AIIEKTUBHOrO mpeaMera «PemieHne 3agad nmo (uU3MKE» MPEACTABIEHO C YYETOM
npuKIagHoro xapakrepa Ilporpammbel M TOoro ¢axrta, 4TO 3JIEKTHBHBIH NpeaAMeT
SIBJISIETCSl €CTeCTBEHHBIM [OMOJHEHHEM MporpaMmbl HU3y4deHus: (QU3NKH HaA
NpopuILHOM YPOBHe B 4YacTU pEIIEHUS KAaYeCTBEHHBIX, KOJIWYECTBEHHBIX,
HKCIEPUMEHTAIIBHBIX, IPAKTHYECKUX, TBOPUYECKUX 3a/ad.

VY4eOHUKH, peKOMEHIyEMbIE K UCIIOJIb30BAHMIO ITPH peanu3auuu [Iporpammel npeamera,
MOTYT OBITh BHIOpPAHBI B COOTBETCTBUU C MEPEYHEM YUEOHHUKOB, KOTOPBIN HCHOJIb3YETCS
npu npenojaBaHuM npeaMera «®usnka» Ha MpoUIBLHOM YpPOBHE B JJaHHOM Yy4eOHOM
3aBegeHuu [Ipumep Nel:

1) 1.3.5.2.3.1 Msxumes I'.5., CunskoB A.3. ®usuka. Mexanuka. Y ryOJeHHBIH
ypoBerb 10 IPODA http://www.drofa.ru/81/

2) Mskume T.4., Cunsxo A.3. ®duzuka. MonekynspHas (usuka.
TepmonnHamuka. VYrnyOneHHbIl YPOBEHb. 10 JAPODA
http://www.drofa.ru/81/ 3) 1.3.5.2.4.1 Mskumes I'.fl., CunskoB A.3.
®uszuka. DnekTpoAMHaMHKa. YTiyOneHHbli ypoBeHb 10-11 JJPODA
http://www.drofa.ru/81/

4) 1.3.5.2.4.2 Msxumes I'.5., CunsxoB A.3. ®usuka. KoneOanus ¥ BOJHEIL.
VYrnyonennsiii yposens 11 IPODA http://www.drofa.ru/81/

5) 1.3.5.2.4.3 MsakumeB I'.f., CunskoB A.3. ®usuka. Onruka. KsantoBas
¢usuka. Yrioyonenusiii yposerb 11 JIPODA http://www.drofa.ru/81/ Tlpumep
2:

1) 1.3.5.2.1.1 Kabapmua O.®., Opno B.A., OBenuuk D.E. u nap./[Tlox pen.
[InHCKOTO

A.A., KabGapmuna O.®. Owusuka (yruyoneHssiii ypoBeHb) 10 W3martenbcTBO
[Mpoceemenue" Www.prosv.ru/umk/10-11

2) 1.3.5.2.1.2 Kabapauu O.®., I'mazynoB A.T., Opnos B.A., u np./TIlox pexn.

IInHCcKOTO
A.A., Kabapmuna O.®. ®wusuka (yrnyOneHseiii yposens) 11  M3patenbcTBo
"ITpocserienne” WwWw.prosv.ru/umk/10-11

JlonoJIHUTeIbLHAS JUTEpaTypa

1. baxanuna JI. I1. u ap. CoopHUK 33124 110 Pusuke: Yued. mocodue ais yriayod.
u3yd. pusuku B 10-11 k. M.:TIpocseunienue, 1995.

2. banam B. A. 3agaun no ¢uszuke u mMetoasl ux pemenus. M.: [Ipocsemienue,
1983.

3. by3mun A. U., 3uns6epman A. P., Kporos C. C. Pa3 3anaua, aBa 3amaqa... M.:
Hayka, 1990.
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4. Bcepoccuiickue onumnuaasl mo ¢usuke. 1992-2001 /Ilox pen. C. M. Kosena,
B. I1. Cno6oastauna. M.: Bepoym-M, 2002.
5. Tompadap6 U. . CoopHUK BOPOCOB 1 3a1a4 110 pusuke. M.: Bricmias mkona,

1973.

6. Kabapaun O. @., Opnos B. A. MexnyHaponubsie pu3ndecKue OMUMITHaIbL. M.:
Hayxka, 1985.

7. Kabapaun O. ®@., OpnoB B. A., 3wibs0epman A. P.3agaun no ¢usuke. M.:
Hpoda, 2002.

8. Kozen C. M., KoposuH B. A., Opnos B. A. u ap. ®uzuka. 10-11 ki1.: CoopHUK
3a/1a4 ¢ oTBeTaMu U pemieHussMu. M.: Muemosunna, 2004.
9. Jlamre B. H. DkcnepuMeHTanpHbIe (U3MUECKHE 3aJadll HA CMEKaiaKy. M.:
Hayxka, 1985.
10. Mamuuaun A. H. Coopuauk BompocoB u 3amad no ¢usuke. 10-11 xmaccer. M.:
IIpocsemenue, 2002.
11. Menenun I'. B. ®usuka B 3a7auax: DK3aMEeHAIMOHHBIC 337]a41 C PEIICHUSIMHU.
M.:
Hayxka, 1985.
12. Tlepenwman fl. W. 3naere im BBl pusuky? M.: Hayka, 1992.
13. Cno6oneuxuii . 111., Acnamazos JI. I'. 3amaun nmo ¢usmke. M.: Hayka, 1980.
14. Cnobognenxuit . 111., Opnos B. A. Bcecoro3Hble oiuMnuasl Mo pU3MKe.
M.: IIpocsemenue, 1982.
15.Yepnoynan A. U. ®usuka. 3agaun ¢ oTBeTaMu M pemieHusiMu. M.: Briciras
mkoJa, 2003;
16. EI'D. ®usuka: TUHIOBBIC YK3aMEHAIIMOHHbBIE BapruaHThI: 30 BApUaHTOB / IO pe/l.
M. 0. JlemunoBoit. — M. : MsnmarenbcTBo «HammoHanbHOE 00pa3oBaHUE,
2017. — 352 c. U T.I1.;
17.EI'D 2017. ®uzuka. Tunossie TecToBble 3aaanus. Jlykamena E.B., YucTskoBa
H.U. (2017, 120c.);
18.EI'D 2017. ®uzuka. Tunossie TectoBbie 3aaanus1. Kabapaun O.®., Kabapauna
C.U., Opnos B.A. (2017, 224c.)
19. bubnnoreka HAriasAHBIX ayJAMOBH3YaIbHBIX TMOCOOWMW NI CpeAHEH IIKOJIbI
Kupnnna u Medoans. (Kommanus «Kupumt u Medoamii». — M.: NMG, 2004);
HHuTepHeT pecypcsl
1. http://fipi.ru/  Denepanpras coyxba mo Ham3opy B chepe oOpazoBaHUs H

HayKU
OEJIEPAJIbHOE I'OCYJAPCTBEHHOE BIO/PKETHOE
HAYUYHOE
YUYPEXIEHUE «®enepanbHblii MHCTUTYT NEAArOTHYECKUX U3MEPEHUIY;
2. http://school-collection.edu.ru/ -  Enmunas  xomaekius  1U(POBBIX

00pa30BaTeNbHBIX PECYPCOB;

3. http://fcior.edu.ru/o-proekte - denepanbHbIi TEHTP HHPOPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB;
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4. http://window.edu.ru/ - EagmHoe OxHO pgoctyna K HWHOOPMAIIMOHHBIM
o0pa3oBaTeIbHBIM pecypcam;

5. http://school.mipt.ru/ - 3aounas ¢puszuko-TrexHuueckas mkojga MOTH,
6. http://old.elementy.ru/ - DnemMeHTBI OOJBIIOI HAYKH;

7. https://elibrary.ru/title_about.asp?id=9209 -  wHayuHas  3JEeKTpOHHas
OoubIMoTEKa JKypHajia «Du3uka B MIKOJIE»

Y4eOHO-MeTOAMYECKOE U MATEPUATIbHO-TEXHUYECKOE o0ecneueHne
o0pa3oBaTe/IbHOM 1eATETbHOCTH

O0opyaoBanue u NpudOPHI:

y4eOHO-TEXHUYECKUI KOMIUIEKC MO (PU3UKE MO pasjesnam;
TEXHUYECKHE CPEJICTBA OOYUCHHUS;

KOMITBIOTEP, IPOEKTOP;

o0opyoBaHHe OOIIETr0 Ha3HAYCHMUS,;

000pyAOBaHNE JEMOHCTPALIMOHHOE;

o0opyioBaHK€ 1a00PaTOPHOE;

/. O6ubnMoTeuHbI POHJ (KHUTONEeYaTHas! MPOAYKIIHS);

o0k owdE

8. MeYaTHbIC MOCOOUS (TaONHIIBI, CXEMBI, THarpaMMBbI U T.1I.).

rBOY PECMYBJ/INKN MAPWIA 371 "LLUKOJIA-MHTEPHAT "[APOBAHME", Tonctoea HaTanbsi AnekceesHa, [IMpekTop
27.04.2021 12:55 (MSK), Ceptucukat N2 4B2FB30085AC48B6489402FF19E5D3ES
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