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IMosicuuTeILHASA 3aNIMCKA

Jannas paboyas mporpamMma COCTaBJieHa Ha OCHOBAHUU:

1. ®enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii deneparm»
(HOBas penakius);

2. ®depnepanbHOrO TOCYJApPCTBEHHOTO  00pa3oBaTEeNIbHOTO  CTaHAAapTa CpeaHero  oouiero
o0pa3oBaHMsi, YTBEpPXKACHHOTO MpHKa3oM MuHucTepcTBa OOpa3oBaHMsi W Hayku Poccuiickoit
Oepepanun ot 17.05.2012 Ne 413 (manee — ®I'OC cpennero obmero oopazoBanus);

3. @enepanbHOTO MepeyHs Y4eOHHUKOB, PEKOMEHIIYEMbIX K HCIOIb30BAHUIO MPU peaTu3aluu
UMEIOUINX TOCYAAPCTBEHHYIO aKKpeIuTalnio o0pa3oBaTeNbHBIX MPOTrpaMM HAyalbHOTO OOILEro,
OCHOBHOTO OOIIEro, CpeJHero oOmero o0pa3oBaHMs, YTBEP)KICHHOTO MpHUKa3oM MHHHCTEpCTBA
obpa3oBanus u Hayku Poccuiickoif @eneparuu ot 28.12.2018 N 345;

4. Tlpuxkaza Munnpocseuienusi Poccun ot 8 mas 2019 r Ne 233 «O BHeceHMM HM3MEHEHUU B
denepanbHBIl TEepedYeHb YYEOHHMKOB, PEKOMEH/IOBAaHHBIX K HCIIONB30BAaHUIO MPU peaTu3aliu
UMEIOIINX TOCYAApCTBEHHYIO aKKpeIUTAIi0 00pa3oBaTelbHBIX MPOTrpaMM HAYalbHOTO OOILEro,
OCHOBHOTO 0O0IIlero, cpeaHero oOIero o0pa3oBaHUs, YTBEPXKIEHHBIM NpukazoM MUHHUCTEpCTBa
npoceerienus Poccuiickoit @enepanun ot 28 aexadpst 2018 1. No345»»

5. Pacnopsikenust Komuteta mo ob6paszoBanuto Cankrt-IlerepOypra ot 16.04.2020 N 988-p «O
(GOpMHUPOBAaHMM KAJIEHJAPHOTO ydeOHOro Trpaduka TOCYJAapCTBEHHBIX 0Opa30BaTEIbHBIX
yupexnenuit Cankr-IlerepOypra, pean3yomux OCHOBHBIE 001e00pa3oBaTelIbHBIC TPOTPAMMEI, B
2020/2021 yaeGHOM TOIY»;

6. Pacropsokenuss Komurera mo o6pazoBanuto Cankrt-IlerepOypra ot 21.04.2020 N 1011-p "O
dbopMupoBaHuM  y4eOHBIX IUIaHOB  oOpa3zoBaTenbHbIX opranuzauuid  Cankr-IletepOypra,
peanu3yIonX OCHOBHbIE 00111e00pa3zoBaTenbHble nporpammbl, Ha 2020/2021 y4ueOHbIi ros

7. Canutapubivu npaBuiamu CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHEe TPeOOBaHUS K
OpraHM3aliyl BOCIHUTAaHUS W OOYYEeHHs, OTAbIXa M O3JI0pPOBIEHUS JeTed U MOJOJICKH,
YTBEP>KJICHHBIX ITOCTAaHOBJICHHEM [JIaBHOIO TrOCylIapCTBEHHOIO CaHUTAapHOro Bpada Poccuiickoin
®enepanun ot 28.09.2020 Ne 28;

8. Canutapubivu npaBuwiamu u Hopmamu CanlluH 1.2.3685 — 21 «'uruennyeckue HOpMaTUBBI U
TpeboBaHUsT K oOecnedeHuto Oe3omacHOCTH W (W) Oe3BpPEIHOCTH JUIsl 4YelloBeKa CPEeIbl
OoOUTaHUSA», YTBEP’KACHHBIX MOCTAHOBJIEHHEM [JIaBHOrO rocyiapcTBEHHOTO CAaHHUTapHOrO Bpaua
Poccuiickoit @enepanuu ot 28.01.2021 Ne 2.

9. C yueToM OCHOBHOH 00pa3zoBaTeIbHONM MPOTrpaMMbl cpenHero obmero obpazoBanus ['BOY
mkosbl Ne 310 «CrioBoy.

10. «IIporpammbl 51eKTHUBHBIX KypcoB. @Dusuka. 9-11 xnaccel. IlpodunbHoe o0ydeHuey,
cocraButenb: B.A.Koposus, - «/Ipodar, 2007 r.

11. ABTopckoil mporpammsbl «MeTo/ibl pemeHust gpusnueckux 3agau»: B.A. Opinos, I0.A. Caypos, -
M.: Ipoda, 2005 r.

Jis  peanuzanuy porpaMMBbl HCHONB30BaHO yueOHoe mnocobue: B.A. Opnos, FO.A. Caypos
«IIpakTtuka pemenus pusndeckux 3angad. 10-11 xknacce», «Benrtana-I'pad», 2010 r.

Kypc paccuutan Ha 2 roga o0ydenus, 684acoB (34 yaca + 34 gaca).


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

O61aa XapaKkTepyCTHKA 3JIEKTUBHOI'O Kypca

[Ipouecc penrenus 3aaad CIyKUT OJHUM U3 CPEICTB OBJIAJACHUSA CUCTEMOM HAYYHBIX 3HAHUU
0 TOMY WJIH MHOMY ydeOHOMY mpenmeTy. OcoOCHHO BEIUKa €ro poyib Ipu OO0ydeHHH (HU3HKE,
rac 3aJadd  BBICTYNAKOT I[GﬁCTBGHHBIM CpCACTBOM (bOpMI/IpOBaHI/ISI OCHOBOIIOJIararomux
¢usnveckux 3HaHMNH W yMmMeHUH. B mpouecce pemieHus oOydarommecs OBJAJEBAIOT METOJAaMHU
VICCJICIOBAHMSI PA3IMYHBIX SIBJICHUN IPUPOJIBI, 3HAKOMSATCS C HOBBIMU IPOTPECCUBHBIMU MIIEIMU U
B3IJIIAMH, C OTKPBITUSIMU OTEUECTBEHHBIX YUYEHBIX, C JOCTHKEHUSMHU OTEYECTBECHHOM HAyKU U
TCXHUKH, C HOBBIMHU HpO(i)eCCI/ISIMI/I.

[IporpaMMa  57I€KTHBHOTO  Kypca  OpHUEHTUPYET  Yy4MTelIs  Ha  JajbHeilliee
COBEpIICHCTBOBAHUE Y€ YCBOEHHBIX OOyYaroIIUMMUCA 3HAaHUM W ymeHuid. [lns sToro Bcs
mporpaMMa JeJIUTCS Ha HECKOJbKO pas3fenoB. B mporpamme BbIJI€I€HBI OCHOBHBIC DPa3/eiibl
HIKOJIBHOTO Kypca (M3HKH, B Hauaje M3y4eHHUS KOTOPBIX C y4alllUMHUCS MOBTOPSIIOTCS OCHOBHBIE
3aKOHBI M (QOpMyNBl JaHHOTO pazzaena. [Ipm moxadope 3amad Mo KaXIOMy paslely MOXKHO
UCIIOJIb30BaTh BBIUMCIIUTEIbHBIC, KAUECTBEHHBIE, Ipaduueckue, SKCIepUMEHTaIbHbIC 3aJauH.

B Havane u3ydeHus Kypca Jaercs ABa YPOKa, LEIBIO KOTOPBIX SBIISCTCS 3HAKOMCTBO
yyalxcs € HNOHATHEM «3ajauda», UX KiIacCUPUKaUel M OCHOBHBIMH CIOCOOAMU pEILEHUS.
Bornbiioe 3HaYeHHE MaeTCsl alNropuUTMY, KOTOPBIH (POPMUPYET MBICIUTENbHBIC ONEpAlUU: aHAIU3
YCIIOBUS 3aJ]auu, 10Ta/IKa, IPOEKT PELICHMs], BbIIBU)KEHUE TUIIOTE3bI (PEIIEHHUE), BBIBOI.

B 10 xmacce mpu pemieHuu 3amad 0cob00€ BHUMAHHE YACNACTCS IOCIEA0BATEIbHOCTH
NeHCTBUH, aHanm3y (U3UYECKOro SBICHHS, IPOTOBAPUBAHUIO BCIYX pEIICHHS, aHAIHU3Y
MOJyYeHHOTo OTBeTa. Ecnm B Havame paszmena il WUIFOCTPAMK HCTIONB3YIOTCS 3aladd U3
MEXaHUKH, MOJICKYJSIPHON (PU3HMKH, AIIEKTPOAMHAMHUKH, TO B JAbHEHINEM pEIIaroTCs 3aJadd 3
pasnenoB kypca pusuku 11 xacca.

[Ipu nmoBTOpeHnn 000OUIAIOTCs, CUCTEMATU3UPYIOTCA KaK TEOPETHUUECKUN MaTepua, Tak U
IpUEMbl pElIeHUs 3ajad, MPUHHUMAIOTCS BO BHHUMaHUE I€JM TOBTOPEHUS MpPU MOATOTOBKE K
€IMHOMY rOCY/1apCTBEHHOMY JK3aMEHY.

[Ipu pemieHun 3aaay 1Mo MEXaHUKE, MOJEKYISIPHOM (HU3UKE, dIEKTPOJUHAMHKE TJIaBHOE
BHUMaHue ooOpamiaercs Ha (OpMHpOBaHME YMEHUW pelarh 3aJauyd, Ha HAKOIUIEHHE OIbITa
pemenus 3a1a4d pa3Iu4HON TPYJHOCTH.

B koHnue usyuenus ocHoBHbIX TeM («KuHemaTuka u guHamukay», «MosekynspHas Gu3nkay,
«DNEeKTPOIMHAMUKA») TMPOBOJATCS UTOrOBBIE 3aHATHA B (OpME MPOBEPOUHBIX padoOT, 3a7aHMs
KOTOPBIX COCTaBJICHBI Ha OCHOBE OTKPBIThIX 0a3 EI'D no ¢usuke yactu «B» n yactu «C». PaboTsl
paccuMTaHbl Ha JiBa 4aca, cogepkat ot 5 10 10 3agau, aBa Bapuanra. [Tocie usydeHus HeOOIbIINX
TeM («3akoHbl coxpaHeHusd. [wuunpocratuka», «OCHOBBI TEpMOAMHAMHUKHNY», «BomHOBBIE U
KBAaHTOBBIE CBOMCTBAa CBETa») MPOBOAATCA 3aHATHS B (opMmMe TecToBOM paboTel Ha 1 wac,
conepskarieit 3axanus uz EI'D (yacth «A» 1 9acTb «By).

Ilpunyunst omoopa codeprcanus u opeanu3zayuu y4edHo20 mamepuana

. COOTBETCTBHE COJEPKAHUS 3a/1a4 YPOBHIO KJIACCHUECKOM (DPM3MKH, BBIIEPKABLINX ITPOBEPKY
BPEMEHEM, a TaKKe YpPOBHIO Pa3BUTHUS COBPEMEHHOW (U3MKH, C BO3MOKHOCTHIO MOCTPOCHHUS B
Ipolecce penieHusi GU3NYECKUX U MaTeMaTHYeCKUX MOJiele h3ydaeMblX OOBEKTOB C pa3IM4HOIN

CTCIICHBIO ACTaIn3allliu, peam/l:syeMoﬁ Ha OCHOBC IMPUMCHCHUA: KOHKPCTHBIX 3aKOHOB (bI/IBI/I‘-ICCKI/IX
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Teopui, (QyHIaAMEHTaJbHBIX (PU3NYECKUX 3aKOHOB, METOAOJOTHYECKUX NPUHIUNOB (U3HUKH, a
TaK)K€ METOJIOB IKCIIEPUMEHTATLHOM, TEOPETUICCKON M BRIUNCIUTEIHLHON (PU3UKH;

. COOTBETCTBHUE COJIEpKaHUS M (HOPM TPEIbSIBICHUS 3a7ad TPEOOBAHUSM TOCYAApCTBEHHBIX
porpamm 1o pusuke;

. BO3MOXXHOCTh OOYHYEHHUsI aHalIW3y YCJIOBHH SKCIIEPUMEHTAIBHO HAOIIOAEMBIX SIBICHUH,
paccMaTpuBaeMbIX B 33]1a4¢€;

. BO3MOXXHOCTh (DOPMHPOBAHHS MOCPEACTBOM COJCpPXKAHUS 3a/1ad U METOJOB HMX PEIICHUS
HAay4YHOI'O0 MHPOBO33PEHHUS M HAYYHOIO IMOJXO0Ja K M3YUYCHHUIO SIBJICHUW MPHUPOJIbI, aI€KBATHBIX
CTHUJIIO MBIIUICHHUS, B paMKaxX KOTOPOTO MOKET OBITh pelieHa 3a/1aua;

o KU3HEHHBIX CUTYaIlMil U pa3BUTHUSI HAYYHOT'O MUPOBO33PEHUS.

[IpennaraeMblii KypCc OpUEHTUPOBAH HA KOMMYHUKATUBHBIA MCCIEA0BATEIbCKUN MMOJIXO0M B
00y4eHUH, B KOTOPOM IMPOCIEKHUBAIOTCS CIAEAYIOIIUE dTAlbl CYObEKTHOMN EATEIbHOCTH YUallluXCs
Y YYUTENS: COBMECTHOE TBOPYECTBO YUUTENS U YUAIIUXCS TI0 CO3JaHUI0 (pr3udecKoi mpoOIeMHON
CUTYallU WU JESTEIbHOCTH 10 MOA00pY LIMKIIA 337a4 10 U3y4aeMol TeMe — aHaJIu3 HalJAeHHOMI
npo0JIeMHOI cuTyaluu (3a1aun) yetkoe GpopmyaupoBanue GuU3HUecKoi yacTu npooiaemsl (3a1aun)
BBIIBIDKEHHE THIOTE3 pa3padoTka mojened ((hu3nueckux, MaTeMaTHYeCKHX) MPOrHO3UPOBAHHE
pe3yNbTAaTOB Pa3BUTHS BO BPEMEHHM JKCHEPHUMEHTANIbHO HAOMIOAEMBIX SIBJICHHM  IMpOBEpKa U
KOPPEKTUPOBKA TUIIOTE3 — HAXOXKJECHUE PEIICHU TPOBEPKA U aHAIHM3 PEIICHUN — MPEI0KEHUS
[0 WCIOJIB30BAHUIO IMOJIYYCHHBIX PE3YJIBTATOB JUIsI TIOCTAHOBKM M PEIICHHS APYTUX MpoOiieM
(3a1a4) MO M3y4aeMol TeMe, 10 paHee M3YYCHHBIM TeMaM Kypca (pH3WKH, a Takke M0 TeMam
JIPYTUX IPEeIMETOB €CTECTBEHHOHAYYHOTO IIMKJIa, OIICHKA 3HAUYEHUSI.

OO01re peKOMEH/IAlMK K TPOBEICHHUIO 3aHSITHIA:

- IIpy u3ydyeHun Kypca MOTYT BO3HUKHYTH METOAMYECKUE CIIOKHOCTH, CBA3AHHBIE C TEM,
YTO 3HAHUH MO OOJBLIMHCTBY pa3zesioB Kypca PU3MKHU Ha YPOBHE OCHOBHOM LIKOJIBI HEOCTATOYHO
JUIsl OCO3HAHHOT'O BOCIPUATHS PsAZia pacCCMaTPUBAEMBIX BOIIPOCOB U 3aau.

- bompmas dacTe Marepuala, COCTaBIAIOLIAS COAEP)KAHME IPUKIAJAHOIO  Kypca,
COOTBETCTBYET TI'OCYAAPCTBEHHOMY OOpPa30BaTEIbHOMY CTaHAAPTY (PU3NYECKOro 0Opa3oBaHUs Ha
npoUILHOM YPOBHE, B CBSI3H, C YEM KypC HE CTOJIBKO pacHIMpseT Kpyr NMpPeAMETHBIX 3HAaHUUI
yyalmxcs, CKOJIBKO YIiIyOsiSeT MX 3a CYeT YCWJIEHUS HENpPEeIMETHBIX MHMPOBO33PEHUECKON H
METOI0JIOTUYECKON KOMIIOHEHT COAEPIKAHMS.

Memoowt u opeanuzayuonnvie hopmul odyuenus

Jns peanu3anuu nened M 3a4ad JaHHOTO IPHKIJIAJAHOTO Kypca IPEAINojaraercsl HCIONIb30BaTh
cienyromme (HopMbI 3aHATHHA: TMPAKTHKYMBI 10 PEHICHUIO 3aJad, CcaMoCTOsTeNbHas paborta
ydyanuxcsa, KOHCYJIbTalluu, 3a4CT. Ha 3ansarmsax MPUMCHAIOTCA KOJIJICKTUBHBIC 1 MHAWBUAYAJIbHBIC
dbopmbl pabOTHI: TTOCTAHOBKA, PEIICHUS U OOCYXKIEHHUs PEIICHUS 3a]ay, MOJrOTOBKA K €IUHOMY
HAIlMOHAIFHOMY TECTHPOBAHHIO, OAOOP M COCTaBJIEHHE 33had Ha TeMy M T.X. [Ipenmomaraercs
TaKXe BBIMOJIHEHHE JOMAIIHUX 33/aHuH M0 pelleHuto 3a1a4d. JloMuHaHTHO ke (hopMol ydeHus
JIOJDKHA CTaTh MCCIeI0BaTeNbCKas AEATEIbHOCTh YUEHUKA, KOTOpas MOXKET OBITh peai30BaHa Kak
Ha 3aHATUSAX B KJIacce, TaK U B XOJI€ CaMOCTOSTENIbHOW padoThl yyamuxcs. Bee 3aHATHS TOTKHBI
HOCHUTD MTPOOJIEMHBII XapaKTep U BKIOYATh B €051 CAMOCTOSTENIbHYIO padoTy.

Mertonsl oOyueHUsi, MPUMEHsIEMble B paMKaX MPUKIAAHOTO Kypca, MOTYT M JOJDKHBI OBITh
JIOCTaTOYHO pa3zHooOpa3HbIMU. [Ipexkie Bcero 3To mccienoBaTelbckas paboTa caMUX ydaluxcs,
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COCTaBJIcHHE 0000mIaroNMX TaONWIl, a TAaKXKe MOATOTOBKAa M 3alluTa y4YallUMHUCS AJITOPUTMOB
pemieHuss 3ajad. B 3aBUCMMOCTH OT WHIWBHUIYAJIbHOTO ITUTAHA YYWTENIb JIOJDKEH Tpejiararhb
y4aluMcsl MOJATOTOBIICHHBIN UM IIEPEUEHb 3a/1a4 Pa3IudHOr0 YPOBHS CIIOKHOCTH.

[ToMuMO wHccIEIOBATENIBCKOTO METOa IEeNecO00pa3HO HUCHOJIb30BAaHUE YAaCTUYHO-TIOMCKOBOTO,
npoOJIEMHOTO M3JIOKEHHS, a B OTHCNbHBIX CiIy4asX HH(OPMALUOHHO-UILUTIOCTPATUBHOTO.
[Tocneanuii MeToj NpUMEHsETCSs B TOM cCiydyae, KOrja y YdYallluXcsi OTCYTCTByeT 0a3a,
MO3BOJIAOIIAs UCIIOIB30BaTh MPOAYKTUBHbBIE METOIbI.

Cpeocmea odyuenusn

OCHOBHBIMU CpeICTBaMU O0Y4EHUS IPU U3YyUECHUHU MPUKIATHOTO Kypca SBISIOTCS:

o duznyeckue npudopkI.

. I'paduueckue numroCTpauu (CXeMbI, YEPTEIKH, TPAPUKH ).
. JnmakTnyeckue MaTepruabl.

o YueOHuku (GU3NKHU AJIS1 CTAPIIMX KIACCOB CPEIHEH IIKOJIBI.
. Y4eOubie mocobus no ¢pusnke, COOPHUKU 3a7a4.

Opzanu3zayusa camocmoamensvHoil padomaol

CamocTtosTenbHas paboTa mpeArnoiaaraeT co3JaHue TUIAKTHIECKOro KOMIUIEKCca 3a/1ad, PelIeHHbIX
CaMOCTOSITEIbHO Ha OCHOBE HCIOJB30BaHUA KOHKPETHBIX 3aKOHOB (DU3MYECKHX TEOpPHIA,
byHIaMeHTANbHBIX (U3MUECKUX 3aKOHOB, METOJOJIOTUYECKUX MPUHIMIOB (U3MKH, a TakkKe
METOJIOB SKCIIEPUMEHTAIILHOM, TEOPETUYECKOM U BBIYMCIUTENbHOM (U3UKH M3 Pa3IUUHbIX
CcOOPHHKOB 3a/1a4 C OpHEHTalMel Ha MPoQHIIbHOE 00pa30BaHUE yUaIlIUXCs.

1.1. llesi1 ¥ 33524 Kypca
Ilesu 31eKTHBHOIO Kypca:

° pa3BUTHE MO3HABATENILHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CHOCOOHOCTEH B
mporecce penieHnus (GU3NIeCKUX 3a7a9 U CAaMOCTOSITEIILHOTO MPUOOPETCHHS HOBBIX 3HAHUM;

. COBEpIIIEHCTBOBAHNE TTOMYYEHHBIX B OCHOBHOM KypCe 3HaHHIl U YMEHHIA;

. dbopMUpOBaHHE TPEICTABUTENEH O TMOCTAaHOBKE, KilaccH(UKaluii, mpHemMax M MeTojax
perieHus GU3NIECKUX 3a/1a4;

[ ] HpI/IMeHSITI) 3HAHUA 110 (1)I/I3I/IK€ JJIA O6T)$[CH€HI/I$I SIBJ'IGHI/II\/JI HpI/IpOI[I:I, CBOﬁCTB BCIICCTBaA,
pemieHuss (U3NYECKUX 3a/a4, CaMOCTOSTENILHOTO MPUOOPETeHHs M OLIEHKH HOBOW HH(OpManuu
(bu3UYECKOTO cCoAepKaHUSI.

3agaum Kypca:

o yIiIyOJICHHE U CHUCTeMAaTHU3alis 3HAaHUHN yJaluxcs;
o YCBOGHHUE y4YalllUMUCS OOIIUX alTOPUTMOB PEIIeHUS 3a7ay;
o OBJIaJICHHE OCHOBHBIMHU METOJIaMU PEIICHUS 3a]1a4.

1.2. Acnoab3yemblii y4e0HO-MeTOAUYECKOT0 KOMILIEKT, BKJIIOYAsl JIEKTPOHHbIE pecypchl, a
TaK:Ke J0MOJHUTEJIBHO HCIO0JIb3yeMble HH(POPMALIMOHHBIE Pecypcehl.

Jlis peanu3anuu nmporpaMmbl UCIIONIb30BaHbl ydeOHble ocobus: B.A. Opnos, F0.A. Caypos
«[IpaxTuka pemenus pusnueckux 3agad. 10-11 knacce», - «Bentana-I'pady», 2010 .



Opnos B.JI., CaypoB KO.A. «Metonbl penienus ¢pusndeckux 3amaud» («IIporpaMMbl 371€KTHBHBIX
kypcoB. ®u3uka. 9-11 kmaccel. [Ipodunsaoe obyuenne»). CocraBurens B. A. KopoBuH. MockBa:
Hpoda, 2005 r.

3opun H.U. «OnextuBHbId Kypc «Metoasl pemieHus duzndeckux 3amau»: 10-11 kmaccer», M.,
BAKO, 2007 r. (MmacTepckast y4uTess).

Kamenenkuii C.E., OpexoB B. I1. «Metonuka pemieHus 3amad no Gpusuke B cpeaHen mkone», M.,
[Tpocsemenue, 1987 r.

PomamieBnu A. 1. «®usuka. Mexanuka. 10 kimacc. Yummes pemats 3amaun», M., [Ipoda, 2007.
bamam B. A. «3agauu no ¢pu3uke 1 METObI UX pelIeHus», M., mpocsenienue, 1983 r.

Asopckuii .M., Cene3ne 0. A. «CrpaBouyHOE PYKOBOJCTBO MO (U3HMKE ISl MOCTYIAIONUX B
BY3HI M I camooOpaszoBanus», M., Hayka, 1989 r.

bob6ommna C. b. «EI'D. ®usuka. [IpakTHKyM O BBITOJHEHHUIO THUIOBBIX TECTOBBIX 3aJaHui», M.,
Oxk3ameH, 2009 r.

Kypamosa C. A. «EI'D. ®uzuka. Paznatounsiii MaTepuan TpeHUPOBOUYHBIX TecTOB», CII0, Tpuron,
2009 r.

MockaneB A. H., Hukynoa I'. A. «['oToBUMCS K €JUHOMY FOCYJapCTBEHHOMY

PeimkeBuy A. I1. Coopuuk 3anau no ¢usuke. s 9-11 kiaccos. M. Ilpocsemenue, 2008 T.

®denepanbHbIil mopran «Poccuiickoe oopa3oBanue» http:// www.edu.ru
[Topran CII6PLHOKOuMT https://do2.rcokoit.ru
Poccuiickas anekrponHas mkona https://resh.edu.ru

1.3. MecTo y4eOHOr0o mpeaMeTa B Y4eOHOM ILIaHe (KOJHYECTBO Y4YeOHBIX YacOB, HA KOTOpPbIe
paccuuTaHa padoyasi mporpaMMa B COOTBETCTBHHM C Y4eOHBIM IUIAHOM, KaJeHIApPHBIM
y4eOHbIM rpadukoM, 000CHOBaHHME YBEJMYCHHMSA KOJHMYECTBA Y4eOHBIX 4YacoB (mpH
HE00XO0AUMOCTH)

B cootBerctBuM ¢ yueOHbIM miaHoM ['BOY mikonsl Ne310 «CnoBo» 31eKTHBHBIN Kypce «MeTosl

peumeHus ¢u3MUecKux 3amau» usydaercs B 10 kiacce (yHHBepcalbHBIH mpoduib) Ha 6a30BOM

ypoBHe. Ha n3ydenue 31ekTUBHOTO Kypca «MeToibl peteHns GU3NIecKux 3a1au»

B 10 kiacce Boiaensercs 34 daca B ron - 1 wac B Henmenro. Becero Ha ypoBHe cpeqHero ooiiero

oOpa3oBanus - 34 yaca.

1.4. ®opmbl, NEPUOAUYHOCTL U TOPSAOK TEKYIIero KOHTPOJsS YCIeBaeMOCTH W
NMPOMEKYTOYHOM aTTeCcTAlMU 00y4AK0IIMXCH

OuenuBanue o0yyaromuxcs npou3BoguTcs cornacHo «llojoxenuto o popmax, NepuoOIUYHOCTH U
HOPSI/IKE TEKYLEr0 KOHTPOJISl YCIIEBAEMOCTH U IIPOMEXYTOYHOM aTTeCTallui 00yJaroIuXcs».
[TpomexyTouHas arTecTanusi MO0 UTOraM OCBOEHHUS 00pa3oBaTElIbHBIX MPOTPaMM MPOBOAMUTCS IO
MOJIYTOJTUSIM.

[TpomexxyTouHast arrecTanus peryiaMeHTHpYyeTcsl JoKanbHbIM akToM «llomoxxenue o ¢opmax,
NEPUOANYHOCTH M MOPAJKE TEKYLIEr0 KOHTPOJS YCIEBAEMOCTHM M IPOMEXKYTOUYHOH aTTeCTalluu
00y4aroImuxcs», yTBep KI€HHBIM IPUKA30M JUPEKTOpa U MOApa3eseTcs Ha:
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-TEeKYIIUH KOHTPOJIb YCIIEBAEMOCTH — CHCTEMAaTHYECKYIO THAarHOCTHKY YPOBHsI c(hOPMHUPOBAHHOCTH
IPEMETHBIX, METAIIPEMETHBIX PE3YJIBTATOB Y 00YyJaIOMMXCsl OCHOBHOTO 00IIero 00pa3oBaHus 10
0011e00pa3oBaTeNbHBIM  [IPOTPaMMaM, COOTBETCTBYIOUIIMM  (eiepalbHOMY T'OCYJapCTBEHHOMY
00pa3oBaTeNILFHOMY CTaHIAPTY, (PelepaTbHOMY KOMIOHEHTY rOCyJapCTBEHHOTO 00pa30oBaTeIbHOTO
crangapra (gaiee — ®I'OC).

-IIPOMEKYTOYHYIO aTTECTALUIO0 O0YYAIOIIUXCS - MPOLEAYPY, MPOBOJUMYIO C LEIBIO ONPEICICHHUS
CTETIEHU OCBOEHHS OOYYaIOIMIMMUCS COJEP)KaHHUs OTICIbHOW YacTH WJIM BCEro oObeMa yueOHOTo
npeMeTa OCHOBHOW 00pa30BaTeIbHOM MTPOrpaMMbl COOTBETCTBYIOIIETO YPOBHS 00YUYCHHUSL.
-UTOTOBYIO aTTECTALMIO O0YYaIOUIMXCs, KOTOpasi MpeAcTaBisieT co0ol (opMy OLIEHKH CTENEHU U
YPOBHSI OCBOCHHS YYallUMHUCS OCHOBHOH 00pa30BaTelIbHOW IMPOTPaMMBbl COOTBETCTBYIOIIETO
YPOBHsI O0y4CHHUS.

PabGouast mporpamMma mnpegycMarpuBaeT cieaylomue (GOopMbl NPOMEXKYTOYHOH M HTOTOBON
aTTeCTallM: YCTHBIC OMPOCHI, IPOBEPOYHBIC PAOOTHI, WHAWBUAYAJIbHBIC 33JaHUs, TCCTUPOBAHHE,
o0o0marone ypok, KOHTPOJIbHBIE M TPAKTUYECKHE PAOOTHI.

OO0o0maromuye ypoKH HAleJICHbl HAa KOHKPETH3alUIO TIOJNYYCHHBIX 3HAHHWW, BBIMOJIHCHNUE
00yYalOUIMMHUCS TPOBEPOYHBIX 3aJaHUd B (OpME TECTHPOBAHMS WM IPOBEPOUYHBIX padoT,
KOTOpBIE TIO3BOJIIT YOEAMTHCS B TOM, YTO OCHOBHOW MaTepuai Obl1 ycBoeH. Bce 3anmanus
IOCTPOEHBl Ha HM3yYEHHOM Marepuaie, a npeajaraeMelii (opmar NpOBEpOYHBIX 3aJaHUN U
IpoLeaAypa UX BHIMOIHEHUS 3HAKOMBI M TIOHSATHBI 00Y4aOIIIMUCH.

[Ipy npoBeneHUMM KOHTPOJS KadyecTBa OCBOCHHUS COJCPKAaHHA Kypca OOYYalOIIMXCS MOTYT
UCIIOJIb30BATHCSI MHPOPMAIIMOHHO — KOMMYHUKAI[HOHHBIC TEXHOJIOTHH.

2. Tlnanupyemble pe3yJIbTATHI OCBOEHUSI H3yYeHHUs] YHeOHOr0 NMpeaMeTa B COOTBETCTBHU €
NpPUMEePHBIMH OCHOBHBIMH 00Pa30BaTeIbHBIMH MPOrPaMMaMH 001ero 00pa3oBaHUsA U
00pa3oBaTeIbHBIMH POrPAMMaMH 00Pa30BaTeIbHOI OpraHu3anuu
HA YPOBHeE cpe/IHero oduiero oopa3oBanmus.
B cootBerctBun ¢ ®I'OC 3aHATHUS MO AaHHON mporpamMme SJIEKTUBHOTO Kypca (HOopMHPYIOT
onpenenéHHble KOMIETEHIIUU, TO €CTh COIHMallbHbIe TpeOoBaHMs K 00pa30BaTEeIbHOM MOATOTOBKE
yUEHHKa, HEOOXOaUMOW Ans ero 3(PQPeKTUBHON MPOIYKTHBHOW IESITEIHHOCTH B OMPEICICHHOM
chepe. A umMeHHO:

1. KitoueBble KOMMIETEHIMH - GOPMHUPOBAHUE CLIOCOOHOCTEH y ydallerocs HaxXouTh U MPUMEHATh
HYXHYIO HHpOpMaluio; padoTaTh B KOMaHJAE; OBITh TOTOBBIM K IOCTOSHHOMY YYEHHUIO U
Nepey4YuBaHHUIo.

2. OOme-npeMeTHbIE KOMIIETEHIIMU - (OpMHUpOBaHME CHOCOOHOCTEH y yuwalerocs peuatb
po0JIeMbl Ha OCHOBE U3BECTHBIX (DAKTOB, MOHATUIN U3 PA3IMYHBIX 00pa30BaTEIbHBIX 00IacTEN.

3. HpeI[MeTHHe KOMIICTCHIIUU - (I)OpMI/IpOBaHI/Ie CIIOCOOHOCTEH Yy ydamerocda HnpHuBJIICKAaTb I
pemiCHUA HpO6HCM 3HaHUA, YMCHU, HABBIKU KOHKPETHOT'O yqeGHoro npeameTa. I[J'I}I (I)I/I3I/IKI/I — 3TO
pacmiupeHuc 3HAHUKM 00 OCHOBHBIX aJIl OpHUTMAax PCHICHUA 3aJia4d, PA3JIMYHBIX MCTOAAaX U IpHUEMax
peliCHUs 3a/1a4;

4.  VY4eOHO-TIO3HABATEIFHBIE KOMIIETEHIMH — (OPMHpPOBaHHE HABBIKOB  IPOJYKTHBHOM
JeATENIbHOCTH, TO €CThb YMEHHE NOOBIBaTh 3HAHMS HEIOCPEICTBEHHO M3 PEAbHOCTH, OBJIAJICHUE
npueMamMu ﬂeﬁCTBHﬁ B HCCTAHAAPTHBIX CHUTyallUAX, O3BPUCTHYCCKUMH MCTOAAMU PCIICHUA
npooieMm.



5. LleHHOCTHO-CMBICIIOBbIE KOMIETEHIINHU - (hOpMHUpOBaHHE KOMIIETEHIIUU B c(hepe MUPOBO33PEHUSI.
[Tomyuenue mpezacTaBieHUd O ponu (U3MKH B MO3HAHUU MHpPA, (PU3NYECKHX M MaTeMaTHYECKHX
METOJIaX UCCIIEI0BAHUS.

6. OOIeKyIbTYpHbIE KOMIETEHIIMM — HPUOOPETEHUE OIbITa OCBOCHMSI YYEHHMKOM HAay4HOM
KapTUHBI MUpa

7. KoMMyHUKaTHBHBIE KOMIIETEHLIUU - HABBIKU PaOOTHI B TPYIIIIE,

8. NnpopmanoHHble KOMIIETEHIINH - YMEHUSI CAMOCTOSITEIbHO UCKATh, aHAJIM3UPOBATh, OTOMPAThH
HE00X0MMYI0 HMH(pOpPMAIIHIO, OPraHU30BBIBATH, MPEOOPAa30BHIBATh, COXPAHATh M IEpeaaBaTh ee.
[Ipu 5TOM pa3BHBAThH MMO3HABATEIbHBIE HHTEPECHI, MHTEIIEKTyalbHbIE H TBOPYECKHUE CIOCOOHOCTH
Ha OCHOBE ONBITA CaMOCTOSITEIBHOTO NMPHOOPETEHHS HOBBIX 3HAHWW, aHAIM3a W OLIEHKH HOBOMN
uHpOpMaLnu;

9. ConManbHO-TPYIOBbIE KOMIIETEHLIUH - CO3HATEIBHOE CAMOOIIPEICICHUE YUEHUKA OTHOCUTEIBHO
npoduis ganpHeinero o0ydeHus win npodeccnoHaIbHOMN e TeTbHOCTH;

B pe3ynbraTe ocBoeHUS cofepxKaHUs Kypca yJdaliuecs J0KHbI yMeTh:

- aHAJIN3UPOBATh (PU3UUECKOE SIBJICHUE;

- IPOroBapUBaTh BCIYX PELICHUE;

- AQHAJIU3UPOBATH MOIYYEHHBIN OTBET;

- KJIaccu(UIMPOBATH NPEATIOKEHHYIO 33/1a4y;

- COCTaBJIATh MPOCTEHIINX 3a/]auu;

- TIOCIIEA0BATENIBHO BBINOIHATH M IPOrOBAPUBATH ATAIBI PELICHMS 3a/1a4l CPEAHEN TPYJHOCTH;
- BBIOMpATh pallMOHAJIBHBIN CIIOCO0 peleHHs 3a/1auu;

- pelaTh KOMOMHHUPOBAHHBIE 33/1a4U;

- BJIAZICTh PA3JIMYHBIMU METOAAMU PCHICHUA 3a4av: aAHAJIWUTHYCCKUM, rpa(l)I/ILIeCKI/IM,
SKCIICPUMCHTAJIBHBIM U T.1.;

- BJIaJACTb METOJAaMH CAMOKOHTPOJISI U CAMOOLICHKH.

Taxum obpazom, 3mom Kypc cmanosumcsi Olisl YUAujuxcs, He usydaromux Gusuxy Ha npoguibHom
Vpo8He, NpaKmMuKyMoM NO peueHuro Quauideckux 3a0ai GOCHONHAIOWUM HEeOOCMAmMOK y4ebH020
epemenu.

JInuHOCTHBIE pe3yJIbTaThI:

® B [IEHHOCTHO-OPHEHTAI[MOHHON cepe — UyBCTBO T'OPJOCTH 32 POCCHUHCKYIO (DHU3MUYECKYIO
HayKy, TYMaHHU3M, [TOJIOKUTEIIbHOE OTHOLICHUE K TPY/Y, LIeJIeYCTPEMIEHHOCTD;

® B TPYIOBOW cdepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JanbHeHiiel oOpa3oBaTenbHON
TPaeKTOpHUH;



® B TI03HABATEJIbHOW (KOTHUTHUBHOM, MHTEIEKTYalIbHOI) chepe — yMeHHE yNpaBiiTh CBOCH
IIO3HABATEJILHOU JEATEIbHOCTBIO.
MertanpeameTrHbie pe3yJabTaThl:

® JCIOJBb30BAaHUE YMEHUU W HAaBBIKOB Pa3JIMYHBIX BHJOB ITO3HABATEJIIBHOM ICSITEIBHOCTH,
IPUMEHEHHE OCHOBHBIX METOJOB IO3HaHMA (CHCTEMHO-MH()OPMALMOHHBIA  aHAIM3,
MOJIEJIMPOBAHUE U T.J.) AJIS U3YUEHUS PA3IIUYHBIX CTOPOH OKPYKaOILEH AeMCTBUTEILHOCTH;

® CIIOJIb30BAaHME OCHOBHBIX HWHTEUIEKTYaJbHBIX ONEpanuil: (OpMYyIHpPOBaHUE THUIIOTE3,
aHalM3 W CHUHTE3, CpaBHEHHE, O0000IleHHe, CcUcTeMaTH3alMs, BbIABICHHE PUYMHHO-
CJIEICTBEHHBIX CBSI3€H, IIOMCK aHAJIOTOB;

® yMEHHE I'€HEepUPOBaTh UJIEH U ONPENENATh CPEACTBA, HEOOXOUMBIE [T UX PeaTU3aluHu;

® yMEHHE OINPEIEIATh eI U 3a/1a4M JEATEIbHOCTH, BEIOUPATh CPEACTBA pealln3alluyl Lenen
U IIPUMEHSATD UX Ha IPAKTUKE;

® ICIIOJIb30BAaHME PA3IUYHBIX KCTOYHMKOB ISl TONXy4eHHUs (Qu3nueckoid HMHPOpMaLu,
NOHMMaHHUE 3aBUCHMOCTH COAEp)KaHUS U (OPMBI MPEACTAaBICHHUS HHPOPMAIUU OT IIeJei
KOMMYHUKAIUU U aJpecara.

IIpeaMeTHBbIe pe3yabTaThI :

B MIO3HABATENIbHOM cdepe:

® 1aBaTh ONPEIEIICHUS U3YYECHHBIM IOHATUAM;
® Ha3bIBATh OCHOBHBIE IIOJIOKEHUS N3YYEHHBIX TEOPUU U TUIIOTES;

® ONUCBHIBaTh JEMOHCTPAlMOHHBIE M CaMOCTOATENIBHO IIPOBEACHHBIE OKCIEPHUMEHTBHI,
UCTIONB3YS JIJIsl 9TOTO €CTECTBEHHBIN (PYCCKUI, POAHOM) S3BIK U SA3BIK (DU3UKU;

e KJIaCCU(PHUIMPOBATH U3yUEHHbIE OOBEKTHI U SBJICHUS;

e JleNaTh BBIBOABI M YMO3AKJIIOYEHUS U3 HAOMIOJEHMH, W3YYEHHBIX (PU3HMUECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh BO3MOXKHBIE PE3YJIbTAThI;

® CTPYKTYpUPOBaTh U3Y4YECHHBIA MaTepHal;

® UHTEPIPETUPOBaTh (PU3NUECKYIO HH(OPMALIMIO, TOJYYEHHYIO U3 IPYTUX HCTOYHUKOB;

® IPUMEHATh NPUOOPETEHHbIE 3HAHUS MO (U3MKE A pelieHHs NPaKTUYeCKUX 3ajad,
BCTPEUAIOUINXCS B TIOBCEAHEBHOM KH3HHU, JJs O€30MacCHOr0 MCIONb30BaHUS OBITOBBIX
TEXHUYECKUX YCTPOMCTB, PALMOHAIBHOIO IPUPOIONOJIB30BAHUS M OXPaHbl OKPYXKAOIIEH
Cpelbl;

B 1IEHHOCTHO-OPUEHTAIIMOHHOW cdepe — aHalIM3UpOBaTh U OLEHUBATH IOCIEACTBUS IJIs
OKpy’Karolie cpeapl ObITOBOM M MPOM3BOJACTBEHHOW NEATEILHOCTH UEJIOBEKAa, CBS3aHHOH C
UCIIOJIb30BaHUEM (PU3MUECKHX IPOLIECCOB;

B TPYJ10BOH cpepe — MPOBOAUTH (PUZNUECKUN IKCITIEPHUMEHT;

B chepe Puznueckoil KyIbTyphl — OKa3bIBaTh MEPBYIO MOMOIIb MPH TPaBMax, CBSA3AHHBIX C
71a60paTOPHBIM 000PYIOBAaHUEM U OBITOBBIMH TEXHHUYECKUMHU YCTPOUCTBAMHU.

o pacuipeHre 3HaHUM 00 OCHOBHBIX AITOPUTMAX pELICHUs 3a/ad, Pa3IUYHBIX MeToax
npruemMax pelieHus 3a1ay;

o pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX H TBOPUYECKHX CIIOCOOHOCTEH Ha
OCHOBE OIIbITA CAMOCTOSITENILHOIO MPUOOPETEHUs HOBBIX 3HAHUI, aHAlIW3a W OLIEHKU HOBOM
uHpOpMaLNH;



. CO3HATEJILHOE CaMOOTpeeTICHUE YUeHHKA OTHOCUTENILHO MPO(UIIs NaibHEHIIero o0yueHus
WK TPO(eCCHOHATBHON NesATeTbHOCTH;

. MOJIyYeHUE TIPEe/ICTaBICHUl O ponu (QU3MKA B TO3HAHUM MHUpa, (U3HMYECKUX U
MaTEMaTUYECKUX METOaX UCCIIEJOBAHMSL.

3. Conep:kanue Kypca
10 -11 kaacenl
dusunueckas 3agava. Knaccupurauus 3agau

UYro Takoe ¢usnueckas 3amaua. CoctaB ¢usmueckoil 3amaun. dusnyeckas TEOpHs U PELICHUE
3a1a4. 3HaueHue 3a/1a4 B O0yYCHHUH U JKU3HHU.

Knaccugukanus pusmueckux 3aaad mo TpeOOBaHUIO, CONEPKAHHIO, CIIOCO0Y 3a/1aHUsI M PEUICHUS.
[IprmMepsl 32124 BCEX BHIOB.

CocraBnenne ¢usndeckux 3amgad. OcCHOBHBIC TpeOOBaHUS K cocTaBlieHWIO 3amad. CrmocoObl u
TEXHUKA COCTaBIICHU 3a/1a4. [Ipumepsl 3a1a4 BCEX BUIOB.

IIpaBuiia u mpuembl penieHust GU3NIECKUX 3a4a9

OO6ume TpeOoBaHMs HpU pelIeHUH (U3MYECKUX 3ahad. OTalbl peleHus (QU3MuecKod 3agauu.
Pabora ¢ TekctoMm 3amaun. AHanu3 GU3NUECKOTO SBJICHUS; (OPMYIMPOBKA UIEH * pelIeHus (IU1aH
peumieHus). BemonHenwe 1uiaHa pemieHuss  3azadd.  YucnoBoil  pacuer. Mcnonb3oBaHue
BBIYMCIIUTEILHOM TEXHUKH [UJIsI pacdyeToB. AHanu3 peluieHus u ero 3HadeHue. OdopmiieHue
peLIeHMs.

TunuuHple HEJOCTATKU MPH PEUIeHUMH U OQOpPMIIEHHMM pelleHus ¢uznyeckoi 3amauu. M3yuenue
IPUMEpPOB pelleHMs 3ahad. Pa3iauuHble NMpuUeMbl U CHOCOOBI PELIEHUS: aJITOPUTMBI, aHAJIOTHH,
reoMeTpuyecKue npuemMsl. MeTos| pazmepHocTel, rpaduieckre pereHus 1 T. 1.

JnHamMuka u cTaTuka

KoopauHathblii MeTON pemieHus 3ajady 1Mo MexaHuke. PemieHue 3amad Ha OCHOBHBIE 3aKOHBI
TWHAMUKHU: HbIOTOHA, 3aKOHBI U CHJI TSATOTEHHMS], YIIPYTOCTH, TPEHUS, CONPOTUBIEHU. Pemenue
3a7a4 Ha JBM)KEHUWE MaTEpUaJIbHOW TOYKH, CHUCTEMbI TOYEK, TBEPJIOro Teia MOoJ JACHCTBHUEM
HECKOJILKHMX CHII.

3az[aq1/1 Ha OIPCACIICHUC XaPAKTCPUCTHK PABHOBCCUA q)HSH‘IeCKI/IX CHUCTCM.

3az[aq1/1 Ha TMPUHOUII OTHOCHUTCIBHOCTHU: KHHEMATUYCCKHC W JUHAMHUYCCKUC XAPAKTCPHUCTUKU
ABWIKCHUS TCJIa B PA3HBIX MHECPHUUAJIIBHBIX CUCTCMAX OTCUCTA.

HOII60p, COCTaBJICHHUC U PCHICHUC IO MHTCPCCaM PaA3JIMYHBIX CIHOKCTHBIX 3aJav: 3aHUMATCIIbHBIX,
SKCIICPUMCHTAJIBHBIX C OBITOBBIM COACPIKaHUECM, C TCXHUYICCKUM U KPACBCIYCCKUM COJACPKAHNUCM,
BOCHHO-TCXHUYCCKUM COACPIKAHUCM.

DKCKypCHU C LeNbio 0TO00pa JaHHBIX Ul COCTaBJICHUS 3a/1a4.
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3aKoHBI COXpaHeHus!

Kﬂaccn(bnxaum{ 3aaa4 110 MCXAaHHUKE: PCUHICHUC 3aJad CpCACTBAMU KHHCMATHUKH, NJUHAMUKH, C
IMOMOIIBIO 3aKOHOB, COXPaHCHMU.

3amaun Ha 3aKOH COXPaHCHHSI IMITYJIbCA U PEAKTHBHOE JABMKCHHE. 3a/1a4uM Ha OmpeiesieHue paboTh
Y MOIITHOCTH. 3aJ]a4y Ha 3aKOH COXPaHEHUS U MPEBPAIlCHUS] MEXaHUYECKOM SHEPTUH.

Pemienne 3amad HECKOJIBKUMH criocobamu. CocraBicHue 3aga4 Ha 3aJaHHbIC OOBEKTHI HIIH
SABJICHUS. B3aI/IMOHpOBepKa pemacMbIX 3a1a4. 3HAKOMCTBO C npumMepamMu pelICHUA 3a1ad I10
MCXaHHUKC peCHY6J'II/IKaHCKI/IX U MCKIAYHaPOAHBIX OJIMMIIMAI.

KoHcTpyKkTOpCKHE 3a/1a4M ¥ 337]a41 HA TIPOEKTHI: MOJIENIb aKCeIepoMeTpa, MoIeIh MasTHIKA DyKo,
MOJENIb  KPOHIUTEHHA, MOJEeiIb IYyIUKKM C HPOTUBOOTKATHBIM  YCTPOMCTBOM, IIPOEKTBI
CaMOJIBIKYIIIUXCSI TEIIEKEK, MPOEKTHl YCTPOWCTB Il HAOIIOEHUS HEBECOMOCTH, MOJEIh
aBTOKO0JIe0aTEILbHON CHCTEMBI.

CTpoeHue u CBOIMCTBA ra3oB, JKMJAKOCTEH U TBEPABIX TeJl

KauecTBeHHBIE 3aa4yM HAa OCHOBHBIC IIOJIOKEHUS M OCHOBHOE YPAaBHEHUE MOJIEKYJISPHO-
kuHerndyecko Teopun (MKT). 3agaun Ha omnMcaHue MOBENEHHS HIEAIBHOIO ra3a: OCHOBHOE
ypaBHenue MKT, omnpeneneHne CKOpOCTH MOJIEKYJ, XapakKTEPUCTUKH COCTOSHUS rasza B
M30IIPOLECCax.

3amaun Ha CBOMCTBAa TApoOB: HCHOJb30BaHWe YypaBHeHUs MenneneeBa — Kiiameiipona,
XapaKTCPUCTHUKA KPUTHYCCKOI'O COCTOSHUS. 3aaaq1/1 Ha ONHCAaHWE SBICHUH MMOBEPXHOCTHOI'O CJIOA;
paboTa cHU TOBEPXHOCTHOIO HATSKCHMS, KAMWULSIPHBIC SBIICHUS, H30BITOYHOE [aBJICHHE B
MBUIBHBIX TY3BIPSAX. 3a/1a4u Ha ONPEJICICHUE XapaKTePUCTUK BIAKHOCTH BO3yXa.

3aaun Ha OINpENeNICHHE XapaKTePHCTHK TBEPAOro Teia: abCONOTHOE U OTHOCHTENIBHOE
yIUIMHEHNUE, TEIJIOBOE PaCIIUPEHHe, 3arac MPOYHOCTH, CHJIa YIIPYTOCTH.

KadecTBeHHBIC 1 KOJIUYCCTBESHHEIC 3aga4u. VcrHBIN Auajior nmpu peliCHUN Ka4YC€CTBCHHBIX 3aj1ady.
Fpa(bnqecxne H OKCIICPUMCHTAJIbHBIC 3a/1a4U, 3a/1a4n OBITOBOTO COACPIKaHMH.

OCHOBBI TEPMOIUHAMUKH
KomOuHMpoBaHHBIE 3a71a4X HA TIEPBHII 3aKOH TEPMOJIMHAMUKHU. 3a]]a4l Ha TEIJIOBBIE BUTATEIH.
DKCKYpCHS C 1eJIbI0 cOOpa JaHHBIX ISl COCTABIIEHUS 3a/1a4.

KoHcTpykTOpCKHME 3amaunM M 3aJadyd Ha IPOEKTHL: MOJENb Ta30BOr0 TEPMOMETPA; MOJIEIb
IIPEIOXPAHUTEIBHOTO KJIallaHA Ha OIpPENEICHHOE AABJIEHUE; NMPOEKThI MCIIOJIb30BAHMS Ta30BBIX
IPOLECCOB NIl MOJAa4M CHUTHAJOB; MOJENb TEMJOBOM MAalIMHBI; IPOEKTHl IPAKTHYECKOTO
orpezeNieHus: paguyca TOHKUX KaluUISIpOB.

BHCKTpI/I‘IeCKOC N MAarHuTHOE€ I10JIs1

XapaKTepHuCTHKa pEeIIeHus 3a/1a4 pas3zena: o0liee U pa3Hoe, IPUMEPhI U IPUEMBI PEIICHUS.
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33,[[3‘11/1 Pa3HBIX BHJ0OB Ha ONMCAHUEC JJICKTPHYCCKOI'O ITIOJA pa3IMYHBIMU CPECACTBAMH: 3aKOHAMU
COXpAaHCHHUA 3apsaja W 3aKOHOM Ky.]'IOHa, CHJIOBBIMHU JIMHUAMH, HANPSAKCHHOCTBIO, Pa3HOCTHIO
INOTCHIIMAJIOB, 3Hepmel71. Perenue 3aga4 Ha OIMMCAHUE CUCTEM KOHACHCATOPOB.

3amauyn pa3HbIX BUAOB HA OMMCAHUE MAarHUTHOTO MOJISl TOKA U €ro JeHCTBUS: MarHUTHAS WHAYKIIUS
Y MarHUTHBIN MOTOK, cuiia Amrnepa u cuia JlopeHna.

Pemennie KauyeCTBEHHBIX OSKCIEPUMEHTAIBHBIX 3aJad C HCIOJb30BAHHEM JJIEKTPOMETPA,
MarHUTHOTO 30HJa U APYroro 000pya0BaHUsI.

ITocTOAHHBIN TIeKTPUYECKHUI TOK B Pa3JIMYHbIX Cpeaax

33,,[[21‘-11/[ Ha pa3IMYHBIC IPHUEMBI paCuCTa COIMMPOTHUBIICHUA CJIOKHBIX JJICKTPHUYCCKUX ueneﬁ. 33,,[[21‘11/1
pa3HbIX BUJOB «a OIMCAHUE JIEKTPUUECKUX LIETIEH TOCTOSHHOIO 3JIEKTPUUYECKOT0 TOKA C IOMOIIbIO
3akoHa Oma Juis 3aMKHYTOM wenu, 3akoHa Jlxoyns — JleHna, 3aKOHOB IOCJEI0BATEILHOIO U
napajuieIbHOro coenuHeHuil. O3HakoMiieHHe ¢ mnpaBwiamu Kupxroda mnpu pelieHuH 3ajad.
[TocraHoBka u penieHre (PPOHTATBHBIX IKCIHEPUMEHTANbHBIX 3a7ad Ha ONpeAeNieHHuEe MOoKa3zaHUil
npuOOpoOB MpU H3MEHEHHH COMPOTHUBIICHUS TE€X WM HMHBIX Y4YacTKOB II€MH, Ha OIMpeiesieHue
COINPOTUBIIEHUH Yy4acTKOB LI€TIH U T. 1. Pemienue 3aa1a4 Ha pacyer ydacTtka uenu, umeromeit 3/1C.

38.,[[21‘11/[ Ha OIIMCAaHHUC MOCTOAHHOI'O JSJICKTPUYCCKOIO TOKa B JJICKTPOJIUTAX, BAKYYMEC, ra3ax,
MOJIYIIPOBOJAHUKAX: XAPAKTCPUCTHKA HOCHTCHeﬁ, XapaKTCPpUCTHKAa KOHKPECTHBIX SIBJICHUH H Ap.
Ka‘IeCTBeHHHe, OKCIICPUMCHTAJIBHBIC, 3aHHMMATCJIBHBIC 3a/la4ud, 3add4d C TCXHHUYCCKUM
COACPIKAHUCM, KOM6I/IHI/IpOBaHHLIe 3aJa4i.

KoHcTpykTOpcKHe 3amaud Ha TMPOEKTHI: YCTAHOBKA JJIs HATrPEeBaHHs JKUAKOCTU Ha 3a/laHHYIO
TEMIIEPATYPY, MOJEIb aBTOMAaTUYECKOTO YCTPOMICTBA C 3JIEKTPOMATHUTHBIM pEJIE€, MPOEKThl U
MOJIEJM OCBEILEHUS, BBIIPSIMUTENb U YCUIUTENb HAa MOJYINPOBOJHUKAX, MOJIEIN U3MEPUTEIbHBIX
nprOOPOB, MOAETH «UEPHOTO SIIIUKA.

JJIeKTPOMArHUTHBIE KOJIeOAHNS U BOJIHbBI

3az[aq1/1 pa3HbIX BHUAOB Ha OIKMCAHUC SBJICHUA 3HeKTp0MaFHI/ITHOI>’I WHAYKIOUU: 3aKOH
BJIGKTI)OMal"HI/ITHOI\/'I WHAYKIWH, ITPABUIIO HGHHa, HHIAYKTUBHOCTD.

3aauy Ha EPEMEHHBIN 2JIEKTPUUECKUM TOK: XapaKTEPUCTUKH IIEPEMEHHOIO AIEKTPUUECKOTO TOKA,
AIIEKTPUYECKUE MAILMHBI, TpaHCc(hopmarop.

3ajauy Ha ONMCAHHME PA3JIMYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJH: CKOPOCTb, OTpakKCHHE,
npesjomieHue, uHTepdepeHus, udpakuus, noaspuzanus. 3a1a4l M0 reoMeTPpUUEcKO ONTHKe:
3epkana, ontuueckue cxembl. Kinaccuduxanus 3agad no CTO u npuMepsl ux pemnieHus.

3ajaun  Ha  OMNpEAENICHHE ONTUYECKOW CXEMbI, COJEpXKalllelcsl B  «UYEPHOM  SILIUKEN:
KOHCTPYMPOBAHUE, NPUEMBl U NPUMEPHI pelIeHUsA. [PynmoBoe W KOJUIEKTUBHOE PpEIICHUE
OKCIIEPUMEHTANBHBIX 3aJad C MCIOJIb30BaHUEM ocuwuiorpada, 3BYKOBOIO TIeHEparopa,
TpanchopmaTopa, KOMIUIEKTa TMPUOOPOB JUIsI HM3YUYECHHS CBOMCTB DJIEKTPOMArHUTHBIX BOJIH,
AIIEKTPOU3MEPUTETHHBIX MPUOOPOB.

OKcKypeus ¢ Lienbio cOopa JaHHBIX JJIs COCTABICHUS 3a/1a4.
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KoHcTpykTOpCckue 3agauu W 3aJayd Ha TPOEKTHI: IUJIOCKUM KOHAEHCATOP 3aJaHHOW €MKOCTH,
reHepaTophl Pa3NUYHbIX KOJIeOaHMM, MPUOOP AT M3MEPEHHs] OCBELIEHHOCTH, MOJIEib Iepeaadu
AJIEKTPOIHEPTUH U JIP.

Cnoco0bI O1IeHKH YPOBHS J0CTHKEHHUS 00YyUAIOIIUXCS.

OcHoBHBIMU (pOopMaMu yu€Ta 3HAaHUHN U yMEHUH OyIyT: MpaKTU4YeCKue paboOThl, TPOEKTHI,
pa3IUYHBIC OJIMMITAA/IBL., OTYETHI. KauecTBO MOArOTOBIEHHOCTH YYaIIUXCsl ONPECIISIeTCs
Ka4eCTBOM BBITIOJTHEHHBIX UMHU PadoOT.

KoHTpoiib 1 o1ieHka pe3yjabTaToB OCBOCHUS TPOrpaMMbl BHEYPOUHOU JEATEIbHOCTH
3aBHCHUT OT TEMAaTUKHU U COJIEpKaHus nu3ydaeMoro pasnaena.llponykTuBHbIM OyneT KOHTPOJIb B
MPOLIECCe OpPraHu3aluy pa3IuuHbIX GhopM AestenbHocTU. [loompuTtensHoit hopMoil oreHKH
TpyJa yJaluxcs sBisieTcs JeMOHCTpalys paboT, BHIIOJIHEHHBIX YYalllUMUCS U BBICTYIUICHUE C
pe3yJibTaTaMH HCCIEA0BAHUN TIepe]] pa3InyHbIMU ayTUTOPUSIMU (B Ki1acce, B CTAPIINX U
MJTQJIIINX KJIACCaX, YYUTENSIMU) BHYTPHU IIKOJIBI.

PabGora ¢ y4eOHBIM MaTepuanoM pa3HOOOpasHBIX (JOPM JaeT BOSMOXKHOCTH KaXKIAOMY HMX
y4aIruxcsi MposiIBUTh CBOM CIOCOOHOCTH (B O0JIACTH CHUCTEMAaTH3allMM TEOPETHYECKUX 3HAHHM, B
00JTacTH pemeHus CTaHIapTHBIX 3a7ad, B OOJIACTH pEHICHUs HEeCTaHAAPTHBHIX 3a/Jad, B 00JacTu
HCCIIEIOBATEIbCKON paboThI U T.1.). CHTyanuuycrexa, Co3/1alore MoJI0KUTETbHYI0 MOTHBAIHIO K
NEeSITEIbHOCTH, SIBIIIIOTCS. BaXHBIM  ()AaKTOPOM pa3BUTHUS TBOPYECKHX U  IO3HABATEIBHBIX
cnocobHocteil ywammxcs. [lonoOHas opranuzauus ydera 3HAHMM M YMEHUH Ui KOHTPOJS U
OLICHKH PE3yJbTaTOB OCBOCHUS IPOTpaMMbI BHEYPOYHOH IESTEIBHOCTH OyIeT crocoOCTBOBAaTh
(OPMHUPOBAHUIO M MOJJICPKAHUIO CUTYAIMU yCIexa Ui KaKA0oro o0ydaromerocs, a Takxke Oyaer
CIIOCOOCTBOBATh IPOIECCY OOYYEHHs B KOMAHIHOM COTPYIHHYECTBE, MpPU KOTOPOM KaKAbIi
oOyyvaronuiics OyneT 3HaUUMbIM Y9aCTHUKOMIESATETbHOCTH

Ka.neﬂz[apﬂo — TeMaTH41€CKO€ MJIAHUPOBaAHUE

10 xknace
Ne ypoxka Tema 3aHATHA KonnuectBo
4acoB

1 Knaccudukanust ~ pusmyeckux  3agady = 1mo  TpeOOBaHUIO, 1
COJIEpXKaHUI0, CrIoco0y 3amaHusi, crioco0y pemieHus. CocTaBiieHHe
buznueckux 3amad. CrnocoObl U TEXHHUKA. 3a/Jaydl TMOBBIIICHHOM
CJIOKHOCTH.

2 Odopmnenune pemenus 3anadu. TUNWYHBIE HEIOCTATKH TIPH 1
pemieHud W OQOpMIICHUH (PU3MYECKUX 3a7ad. BenuyuHsl,
XapaKTEePU3YIONTNE MEXaHUIECKOE IBIKCHHE.

3 Koopaunatueiit u rpaduueckuit cmoco0® pemieHUsS 3aaad  Ha 1
pPaBHOMEPHOE U PAaBHONIEPEMEHHOE JIBIIKCHHE.

4 [Tpaktukym mo pemenuto 3anad. CocraBlneHHEe TaONHIIb, 1
OTPaXKAIOIIEH CBSI3b MKy KHHEMAaTUUECKIUMH BEITMYHMHAMM.

5 ANTOpPUTM JABUKEHHS 3a/1a4 JIJISI TTOCTYMATEIBHOTO U 1
BpAIaTeIbHOTO JIBFKCHHSI.
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AHanuTthueckoe u rpaduyueckoe peleHrne KHHeMaTHYeCKuX 3a/1ay.
VYpaBHeHus nBuxeHus. ['paduku OCHOBHBIX KHHEMAaTHYECKUX
1apaMeTpOB

7 Pemenne HecTaHmapTHBIX 3a/1a4 0 KUHEMAaTHKE
MOCTYNATEJILHOTO U BPAIaTeIbHOTO TBUKCHHUSI.

8 Anroputm pemenus 3agad: «I'paduku OCHOBHBIX
KMHEMaTHYEeCKUX MapaMeTPOB)

9 3amaun Ha ompesesieHue CYMMBI U Pa3HOCTH BEKTOpoB. O01mue
TpeOOBaHMSI.

10 Pemenne koMOMHUPOBAHHBIX 3314 TOBBIIIEHHON CII0KHOCTH:
«3aKOH CII0KeHHUs CKopocTeil. OTHOCUTEIbHAs! CKOPOCThH)

2. OCHOBBI JTMHAMHKH

11 Cunbl B ipupojie. AJTOPUTM pelieHrsl KOMOMHMPOBAaHHBIX 331ad
MOBBINICHHON CJIOHOCTHU MO JUHAMHKE

12 Pemenne xomMOMHMpOBaHHBIX 3a7a4: «3akoHbl HproToHa. Cuiibl B
MEXaHHUKE)

13 Pemenue 3a1ay MOBBILIEHHOM CII0KHOCTHU 0 TeMe «3aKOHbI
Hprotona

14 Koopaunatsslii cioco0 pemenus 3agad «CHilbl B MEXaHUKE»

15 AJNTOpUTM pelieHus 3a1ad no teMe «CtaTukay

16 Pemenne koMOMHUPOBAHHBIX 3314 TOBBIILIEHHON CI0XKHOCTH:
«/IBrkeHue Ten moj 1edCTBUEM HECKOIBKUX CHIDY
3. DJieMeHTbI THAPOCTATHKH H a3POCTATHKH

17 HaxoxaeHre pa3nuyHbIX MapaMeTpoB: AaBJICHUE KUIKOCTEH U
ra3oB. 3akoH [lackais

18 AHanu3 yciaoBHs paBHOBECHS KUKOCTH B COOOIIAOIINXCS
cocyaax. [loctpoenue anroputma Ha IPUMEHEHHUE 3aKOHA
coobmaronuxcs cocyoB. CooO1aronecst CoCy/bl.

19 N3o0pakenue cuiibl Apxumena B 001iemM ciydae. BoeisscHeHne
YCIIOBUS IUIABJICHUS TeEll, IPUMEHEHHUE 3aKOHa ApXUMea K
pELICHUIO 33/1a4.

20 Pemenne KOMOMHHUPOBAHHBIX 33/]]a4 MOBBILIEHHOM CI0KHOCTH:
«JlercTBHE )KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO»

4 .3aKoHBI COXpaHeHus!

21 JlnHaM14ecKUi U DHEPreTUYECKUI METO/bI PELLIEHUE 3a1a4 Ha
ornpezeneHue padoThl U MOIIHOCTH. AJITOPUTM pELLIEHUs 3ajad Mo
teme «PaboTa, MOIIHOCTb, SHEPT U

22 [TocTpoeHue anroputMa Ha 3aKOH COXpPaHEHMsI SHEPTUU B O0IIEM
CIIy4ae U B MEXAHHUKE

23 N300pakeHre BEKTOPOB UMITYJIbCA, BBIICHEHHE yCIOBUN
BBITOJIHEHHS 3aKOHA COXPAHEHUs UMITYJIbCa, O(pOopMIIEHHUE
pE3yJIbTaTOB B BUJIE CXEMBI.

24 [TocTpoenue anroputMma penieHus 3a1a4 Ha 3aKOH COXpaHEHUS
UMITYJIbCA.

25 CocraBieHnue TaOnuIbl, HAXOKICHNUE KOJTMYECTBA TEIUIOTHI B

TEIUIOBBIX Ipoleccax mno Gpopmynam YMeHre BOCIPOU3BOAUTD
TaOJIUILY 110 MTAMSTH, IPUBOAUTH IPUMEPHI TEIUIOBBIX MPOIECCOB
JUTSL KQXKJIOTO ciTy4asi, MpUMEHATh GOpMYJIbI ISl pacuéra
KOJIMYECTBA TEIUIOTHI.
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26 Pemenue rpadudeckux 3ama4d mo teme «TerioBbie SIBICHUS 1

27 PacnipocTpanenue 3akoHa COXpaHEHUs SHEPTHH Ha TETUIOBbIE 1
IPOIIECCHI, COCTABJICHUE aITOPUTMA PELICHUS 3aJad Ha YpaBHEHHE
TEIUIOBOTO OajaHca.

28 Pemenne KOMOWHUpPOBAHHBIX 3a7ad Ha YpPaBHEHHE TEILUIOBOTO 1
Oasanca.

6. JiekTpryecKHe sIBJIEHUS

29 ['paduueckoe wuzobOpaxenue neicrBus cuiabl Kynona. Anamus 1
pemieHuss 3agad  Ha 3akoH KynoHa W 3aKOH CcOXpaHEHHs
AIIEKTPUUYECKOTO 3apsizia.

30 YMmenne npuMeHsaTh 3akoH OMa U 3aKOHBI MOCIIEI0BATENFHOTO U 1
[IapAJUIEIIbHOTO COCIMHEHMM K PACUETY DJIEKTPUUYECKUX LETICH.

31 Pemenrie KOMOMHIPOBAHHBIX 33/1a4 MOBBIIIEHHOHN CIIOKHOCTH I10 1
teMe «3akoH OMa i OJHOPOJHOTO y4acTKa HEIn»

32 [TpuMeHeHrEe 3aKOH COXpaHEHUs YHEPIMU K PEIICHHUIO 33134 Ha 1
IIEKTPUUYECKUHN TOK.

33 Pemrenne KoMOMHHPOBAHHBIX 3a/1a4 HA 3aKOH COXPAHEHUS SHEPTUH 1
B DJIGKTPUYECKUX EMsIX.

34 Htorosoe 3aHsiTuE. 1

KanennapHo — remaTtuyeckoe IiiaHupoBaHue
11 kaace
Kou-
Ne ni/m Tema 3ansaTus BO
JacoB

1 3ajaun pa3HBIX BUJOB HA OMHCAaHWUE MArHUTHOTO TMOJS TOKa W ero | 1
JEeWCTBUST HAa TPOBOJHUK C TOKOM: MarHWTHas WHIYKOUS U
MarHUTHBIN MTOTOK, CHJIa AMIiepa.

2 3ajaun pa3HBIX BUJOB Ha OMHCAHHE MArHUTHOTO TOJS TOKa W ero | 1
JIEWCTBUA Ha IBWXKYIIMIICA 3aps: cuna JlopeHna.

DJIeKTPOMarHUTHbIE KoJIe0aHnsl M BOJIHBI (14 yacoB)

3 3amaun pa3HBIX BHJIOB HAa ONHMCAHWE SIBJICHUS DIIEKTpOMarHuTHOH | 1
WHAYKIIUHN: 3aKOH 3JICKTPOMAarHUTHOW WHIYKIHMH, TpaBwio JleHma,
WHIYKTHBHOCTD.

4 3ajay Ha TNEPEMEHHBIM JJIEeKTPUYECKHM TOK: XapakTepuctuku | 1
MEPEMEHHOTO JIEKTPUIECKOTO TOKA.

5 3ajay Ha TIEPEMEHHBIH OJEKTPUYECKUH TOK: JdieKkTpuueckue | 1

MaIluHbI, TpaHchopmaTop.
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6,7

3amaun Ha ONMCAHHME PA3JIUYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH:
CKOPOCTh, OTPaKEHHE, MPEIOMIICHUE, HHTEPPEPECHITUS, TUPPAKITUS,

MOJISIpU3AIHS.
8,9, 10 3ajauu 1o TeOMETPUUECKOM ONTHUKE: 3epKalia, ONTHUYECKUE CXEMBI.
11,12 Knaccudukanus 3anad mo CTO u npuMeps! UX perieHusl.
13 3ajayM Ha ONpEJEICHUE ONTHYECKOW CXEMbI, COJIepXkKallenucs B
«YEPHOM SIIUKE»: KOHCTPYUPOBAHUE, PUEMBI U IPUMEPHI PEIICHUSI.
14 COop TaHHBIX U COCTABICHUE 33]1a4 PA3TMUYHON CIOKHOCTH.
15 I'pynmoBoe U KOJIJIEKTUBHOE PEIIEHUE SKCIIEPUMEHTAIBHBIX 33]a4 C
UCIOJIb30BaHUEM TPHOOPOB.
16 [Ipumepsl 3aganus u pemieHus 3agad EI'D

Mexanuka (7 4

acoB)

17 OO01mme MEeTOIbI pelieHuUs 3a/1a4 110 KHHEMAaTHKeE.

18 3a1a4y Ha OCHOBHBIC 3aKOHBI JUHAMUKH.

19 3ajaur Ha TPUHIUIT OTHOCUTEILHOCTH.

20 3amaun Ha 3aKOH COXPAHEHUS UMITYIIbCA.

21 3azauy Ha 3aKOH COXPaHEHUsI SHEPTUU.

22 3ajaud Ha ONpEJCNICHHE XapaKTePUCTUK PaBHOBECHS (PU3MUECKHUX
CHCTEM.

23 MexaHnKa )XUIKOCTEH.

Monexynapuasa ¢uzuxa. TepmoguHamuka. (6 4acon)

24 3amaun Ha OMKMCAHKE ITOBEACHUS HCaILHOIO Ira3a.

25 3ajauyM Ha CBOICTBa MAapoB M ONPEIEIECHHE XapaKTEPUCTUK
BIIQXKHOCTH BO3/1yXa..

26 3aaun Ha ompeieNieHne XapaKTePUCTUK BIAXKHOCTH BO3/yXa.

27 3aja4y Ha MEPBBII 3aKOH TEPMOJAVHAMUKH.

28 3a1a4yu Ha TEIJIOBBIE JBUTATEIIH.

29 3aj1aun Ha ypaBHEHHE TETUIOBOTO OaraHca.

DeKTPUYeCTBO. (5 4acoB)

30

33)13‘11/1 Pa3sHbIX BHAOB Ha ONHUCAHUEC OJICKTPUUCCKOI'o II0JIA
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Pa3JIMUHbIMU CPCACTBAMMU.

31 OOm1ast xapaKTEepUCTHKA PEILICHHS 3a]1a4 110 JIEKTPOCTATUKE. 1

32 3amaun Ha  nOpuéMmbl  pacuéra  CONMPOTUBIEHUS  CIOXKHBIX | 1
3JIEKTPUYECKUX LIETEN.

33 3amaun Ha pacu€r ywactka uenu, umeromiert JDJIC, ma omucanme | 1
MMOCTOSIHHOTO TOKA B PA3JIMYHBIX Cpeaax..

34 [Tpumepsl 3aganus u pemeHus 3agad EI'D. Ananu3 o6mmx 1
HEJIOCTaTKOB IIPH BhINOIHEHUHU 3aaanui EI'D

IlepeyeHb yueOHO-MeTOAUYECKUX CPEIACTB 00yUEeHHs

JluTepaTrypa aJis VYuTeIs

1. Anekcamkuna W.IO. u np. COopHuk pabouux mporpamMMm BHEYPOUYHOH JIESTEIbHOCTU
HayaJIbHOTO, OCHOBHOTO M CpEIHEro oO0miero oOpa3oBaHus: y4eOHOE Mmocooue s
obmieoOpasosar. opranusanuii.— M.: [Ipocsemienne, 2020.

2. Topes, JI. A. 3anumareabHbIE ONBITHI 10 Pu3HKe B 6-7 Kiaccax cpeanei mkonbl. K. mis

yuurens. [Dnekrponnsiii pecype] / JI. A. T'opes - M.: [Ipocemienue, 1985 . — 175 c.;

3. JleMOHCTpalMOHHBIN BapuaHT KOHTPOJIbHBIX U3MEPUTEIbHBIX MAaT€PHAIOB €AUHOTO

rocyaapcTBeHHOro sk3amena 2015 roxa o ¢pusuxe. ®IBHY «DEJIEPAJIBHBIN

MHCTUTYTIEJAT OT MYECKUX M3MEPEHU» [dnexTponHbii pecypc]

/hnttp://fipi.ru/sites/default/files/document/1411655135/fiz_11_2018.zip;

4. KabGapauu O.0., Kabapauna C.U., Opnos B.A., EI'D 2018. ®usuka. Tunossie TeCTOBbIC

3aganus [Tekcr]: ydeOHOe mocoOMe Ui BBITYCKHHKOB. cp. yueO. 3aBenenmii / O.0.

Kabapaun, C.1. Kabapauna, B.A. Opnos. — M.: U3x. «DOx3amen», 2018 r.;

5. Kabapaun, O.®., Opnos B.A. DkcnepumeHnTanbHble 3a1aHus 1no ¢usmuke. 9-10 kmaccl:

YyeOHoe mocobue s ydammxcs oOmeoOpa3oBaTenbHbIX yupexnaeHuir [Tekct] / O.D.

Kabapaun, B.A. Opnos - M.: Bepoym, 2004 r., 148 c.

6. KacbanoB B.A. ®@usuka. 10 knacc. I[Ipodunsueiii yposens [Tekct] / B.A. KacbsHoB. —

M.: [Ipoda, 2011 r.;

7. KacbanoB B.A. ®@usuka. 11 knacc. [Ipodunbubiii ypoBens [Tekcr] / B.A. KacbsHoB. —

M.: lIpoda, 2012 r.;

8. Koamduxarop »smeMeHTOB coiepkaHuss W TpeOOBaHMK K YPOBHIO IIOATOTOBKH

BBIITYCKHUKOB 00pa30BaTeNbHBIX OpraHU3alMid Uil MPOBEACHHS €IMHOI0 IoCyIapCTBEHHOIO

sk3amena no  Qusukel 2018 roma. . ®I'BHY «®EJEPAJIBHBIA WHCTUTYT

INEJATOI'MYECKHUX N3MEPEHU» [D7EeKTpOHHBII pecypc] /

http:/fipi.ru/sites/default/files/document/1411655135/fiz_11 2018.zip;

9. Huxkudopos, I'.I'. [lorpemHocTn n3MepeHuil NpH BHIMOIHEHUH J1aOOPAaTOPHBIX PabOT MO

¢usuke. 7 - 11k [Tekcr] / I'.I'. Hukudopos — M.: [Ipoda, 2004 r., 112 c.;

10. Opnos B. A., Hukudopos I'. I'. Equnsiii rocynapctBeHHblil sk3ameH. KoHTposibHBIE

u3MepurenbHbie Matepuaibl. @usmka. [Tekcr] / B. A. Opnos, I'. I'. Hukudopos. - M.:

[Ipoceemenue, 2014 r.;

11. Opnos B. A., XannanoB H. K., Huxudopos I'. I'. YueOHO-TpeHUPOBOUHBIE MaTepHaIbl

JUISL TIOATOTOBKHU K €JMHOMY rocyJapcTBeHHOMY sk3ameHy. @usuka. [Tekct] / B. A. Opnos,

H. K. Xannanos, I'. I'. Hukudopos. - M.: Uarennexr-Lentp, 2014 r.;

12. Opnos B.A., Jemunosa M.IO. u np. ET'D 2014. ®usuka. OnTuMansHbeIA OaHK 33 aHHNA

s noarotoBku ydammxes [Teker] / B.A. Opnos, M.IO. JlemunoBa, I'.I'. Huxudopos,

N.K.Xannanos. — M.: U3n. «Matemtekt-Lentpy, 2014 .;
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http://fipi.ru/sites/default/files/document/1411655135/fiz_11_2018.zip
http://fipi.ru/sites/default/files/document/1411655135/fiz_11_2018.zip

13. Opno B.A., CaypoB lO.A. Ilpaktuka pemenus Qusnueckux 3amad. 10-11 xmacchr.
[Tekct] / B.A. Opnog, FO.A. Caypos. - M.: Bentana-I'pad, 2014 r.
14. Ortkporteiid 0ank 3amanuii EI'D. ®usuka. denepanpHas ciyxba mo Haa3opy B cdepe
obpazoBannss u Hayku OEJ[EPAJIBHOE TOCYAAPCTBEHHOE BIOJP)KETHOE
HAVYYHOE YYPEXIEHUE.
«DenepanbHbIA MHCTUTYT MEIarOrMYeCKUX U3MEPEHUID [3IEKTPOHHBIN pecypc] /
http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj=BA1F39653304A5B041B656915D
C36B38;

15. Ilpumepsl 3amUTBl MPOEKTOB IO pazIUM4HbBIM TeMaM (Buaeo). llepcoHanbHbll caillT
yuuTens MareMaTHkd U ¢usuku [TomoBoi MpuHbl AjleKCaHIPOBHBI [3JICKTPOHHBIH pecypc] /
http://fizmatklass.ucoz.ru/index/video_ehksperimenty/0-27

16. Pemenue 3amau EI'D uwactu C. IlepcoHanbHBI CalT yduTens MaTeMAaTUKU U (HU3UKU
[TonoBoii Hpunsl AJIeKCaHIPOBHBI [DneKTpOHHbIN pecypc] /
http://fizmatklass.ucoz.ru/index/egeh_chast_s/0-13

17. Crneumdukamnust 5JIEMEHTOB COJEpXaHUA W TpeOOBaHMI K YPOBHIO MOJATOTOBKU
BBIIYCKHUKOB 00pa30BaTeNIbHbIX OpraHu3aluil JUis IPOBEACHUS €IUHOTO TOCYIapCTBEHHOIO
sk3ameHa 1o  ¢usukei 2018 roma. ®IBHY  «PEJEPAJIbHBIA HWHCTUTYT
INEJATOI'MYECKHUX N3MEPEHW» [D71eKTpOHHBIN pecypc] /
http:/fipi.ru/sites/default/files/document/1411655135/fiz_11 2018.zip;

18. Tynpumnckuii, M.E. KauecrtBeHnble 3amaun mo ¢usuke. [DnekTpoHHblit pecype] /

javascript:window.document.location ='http://depositfiles.com/files/04reqdmmy’;

JluTeparypa aJs 00yJaruIHXcs

1. Jlusanor B./l. 3nakombTech: Ham Mup. @u3nka Bcero Ha cBere. YueOHoe mocolue st

yaamuxcs9,10,11 kmacco. — M.: JIpoda — 2019.

2. Busropckuii, B.Sl. Yunce mpuoOperats U NpUMEHSTH 3HAHHUA MO XUMUHM. KHura s

yuaruxcs.[ Texct] / B.Sl. Bustopckuii. — M.: [lpoda -2004 ., 120 c.;

3. Tanuneo. Hayka ombiTHbIM myTeM [Tekct] / Hay4Ho-momynsipHOe MepuoguyYecKoe

m3nanue. - M.:000 «/le ArocTuHn;

4. Epemuna, E.A. Xumusa. Kpartkuil cmnpaBounuk mkoibHHKa. 8-11 kmaccel [Teker] /

E.A.Epemuna, B.B.Epemun, H.E.Ky3pmenko. — M.: JIpoga — 2007 r., 208 c.;

5. 3anumarenpHble  HAy4HbIE  ONBITHI  JUIs  JeTeld.  [DnekTpoHHblid  pecypc] /

http://adalin.mospsy.ru/l_01 00/l_01 100.shtml#Scene 1;

6. KaGapaun O. @., Opnos B. A., 3uns6epman A. P. 3agaun no ¢usuke. [Teker] / O. O.

Kabapaun, B. A. Opnos, A. P. 3uns6epman. - M.: [Ipoda, 2002 r.;

7. Kaxue mo00NBITHBIE SKCIEPUMEHTHI MOXKHO J€JaTh B JIOMAIIHUX ycioBusx? dusuka u

XUMHUS IS TIOIIKOJIBHUKOB. [DIIEKTPOHHBIN pecypc] / http://www.moi-

roditeli.ru/preschooler/education/experiements-at-home.html;

8. Kozen C. M., Koposun B. A., Opnos B. A. u ap. ®uzuka. 10—11 xi.: COopHUK 33124 ¢

orBetamu u pemenusiMu. [Texct] / C. M. Kozen, B. A. Koposun, B. A. Opnos. - M.:

Mmuemosusa, 2004 1.;

9. Konnekuus: ectecTBeHHOHAay4YHbIE SKCIEpUMEHTHI. Poccuiickuil o0mieobpa3oBaTenbHbINH

noptain [DnekTpoHHsbIi pecypc] / http://experiment.edu.ru/;

10. Jlnancana, Xopau, Atnac pusuku u xumun [Texct] / Xopau Jlnancana. - M.: Panok.
2005., 96 c.;

11. Manunun A. H. CoopHuk BorpocoB u 3as1au no ¢usuke. 10—11 kmaccel. [Teker] / A. H.
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Manunun A. H. - M.: IIpoceemenue, 2002 r.;

12. Opno B.A., CaypoB O.A. Ilpaktuka pemenus ¢uznueckux 3amad. 10-11 xmacchr.
[Tekct] / B.A. Opnog, FO.A. Caypos. - M.: Benrtana-I'pad, 2010 r.

13. Ilepenbman, . U. 3anumarensuas ¢usuka. [Texct] / 5. U. Tlepensman - ACT, Actpeis,
Xpanutens. — 2004 1., 320 c.;

14. Tlokposckuii, C. @&. HaOmomaii u wucciaenyir cam. [DnekTpoHHbI pecypc] [/
http://www.eduspb.com/public/files/fizicheskie_velichiny i_ih_izmereniya 7 - 8.doc;

15. Ilpumepsl 3amuTBl HPOEKTOB IO pa3MyHbIM TeMaM (BuIeo). IlepcoHanbHbIli calT
yuuTens mMareMaTHkd ¥ (usnku [TormoBoii MpuHel AjleKkcaHAPOBHBI [3JIeKTPOHHBIN pecypc] /
http://fizmatklass.ucoz.ru/index/video_ehksperimenty/0-27

16. Pemenue 3amau EI'D uwactu C. IlepcoHanbHBI CalT yduTenss MaTeMAaTUKU U (U3UKU
[TonoBoii Hpuns AJIeKCaHIPOBHBI [DneKTpOHHbIN pecypc] /
http://fizmatklass.ucoz.ru/index/egeh_chast s/0-13

17. Tpopumona, T.U. dusuka or A nmo f: CnpaBounuk mkoiabHuka [Texcr] / T.W.
Tpodumona. — M.: llpoda; 2002 r., 304 c.;

18. Xyropckoii, A. B. Yeiekarenbnas ¢pusuka. [Tekcr] / A.B. Xyropckoii, JI.H. Xyropckas. -
M., Apkru, 2004 1., 192 c.;
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