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DJIeKTHBHOI0 Kypca no gpusuke
«MeToab! perieHUs1 PU3MUYECKHUX 321a49»

Kuaace: 10 - 11
Bcero yacoB Ha u3yyeHue nporpammbi: 68
KoauuecTBO 4acoB B Hegeqo: 1

Pabouas nmporpamma 31€KTUBHOTO Kypca 1o Gpu3uke «MeToabl pemeHus: GU3nIecKux 3a1au»
Ha 2023 — 2024 yueOHbBIN TO COCTaBICHA HA OCHOBE

® aBTOpPCKOW mporpammbl «Metoasl pemieHus ¢uznueckux 3amau». B.A. Opmos, F0.A.

Caypos, - M.: Jlpoda, 2010 r.

[ns peanmzanmy porpaMMbl HCIOIB30BaHO ydeOHoe mocobme: B.A. Opnos, I0.A. Caypos
«[IpaxTuka pemenus pusnueckux 3amad. 10-11 xmacce», - «Benrtana-I'pad», 2010 .

Kypc paccunran Ha 2 roga o0ydeHus
Ileau 3J1eKTHBHOIO Kypca:

1. pasBurTHe TO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYalbHBIX M  TBOPYECKUX
CIOCOOHOCTEH B Tmpolecce pemeHus (QU3MYECKUX 3a1ad U CaMOCTOSITEIHHOIO
MPUOOPETEHNUSI HOBBIX 3HAHMUIA,

COBEPILICHCTBOBAHME TMOJYUYCHHBIX B OCHOBHOM KypCe€ 3HAHHI 1 YMEHUI;
3. ¢opMupoBaHHE TMpeACTAaBUTENEH O TIOCTAaHOBKE, KIAacCH(pUKALUK, NpueMax H
METOJIaX pelIeHus (PU3MIECKUX 3ajad;
4. TpPUMEHATh 3HaHUA TO (U3WKE i OOBSICHCHHS SIBIICHUH TIPUPOJBI, CBOWCTB
BEIIECTBA, peIleHUs (U3MYECKUX 3a7a4, CaMOCTOSTENLHOTO NpUOOpeTeHus u
OIICHKHM HOBOU HMH(pOpMamuu (PU3HIECKOTO COCPIKAHUSI.
3agaum kypcea:
1. yrayGneHue u cucreMaru3anys 3HAHUN ydaIuxcs;
2. YCBOCHHE yUallUMHCS OOIIHUX aITOPUTMOB PEIICHUS 3a]a4;
3. OBIaJeHHE OCHOBHBIMH METOJAMH PEUICHHUS 3ajad.
1. O0mas xapakTepuCTHKA Kypca

[Ipouecc pemieHus 3agad CIy>KUT OJHUM U3 CPEJCTB OBJAJECHUS CHCTEMOMH HayudHBIX
3HaHUHA MO0 TOMY WJIM MHOMY YydeOHOMY mpeameTy. OcoOeHHO BelrKa ero pojb Mpu 00ydeHuu
¢du3zuke, T7I€ 3a/1a4M BBHICTYNAIOT JIEHCTBEHHBIM CPEACTBOM (POPMUPOBAHUS OCHOBOMOJIAraroIIUX
dbusznueckux 3HaHWM U yMeHUH. B mporecce pemieHns oOydaromiuecss OBIAJEBAIOT METOAAMHU
WCCJICIOBAHMS PA3IUYHBIX SBJICHUM MPUPOJIBI, 3HAKOMSITCSI ¢ HOBBIMU MPOTPECCUBHBIMH UACIMU
U B3TJISJaMU, C OTKPBITUSIMUA OT€UYECTBEHHBIX YUEHBIX, C JOCTUKEHUSIMU OT€YECTBEHHON HAyKH
Y TEXHUKHU, C HOBBIMH MPOGECCUIMH.

[Iporpamma  3JIEKTUBHOTO  Kypca  OpPHUEHTHUPYET  yuyuTels Ha  JajbHeHmee
COBEPIIICHCTBOBAHUE YK€ YCBOEHHBIX OOYYAIOMIMMHCS 3HaHWUN W yMmeHuil. s sToro Bes
nporpamma JAeJIUTCS Ha HECKOJIbKO pa3zienioB. B mporpamme BbIIENIEHBI OCHOBHBIE pPa3/eibl
HIKOJIFHOTO Kypca (PU3UKH, B HaYaJIe U3YYCHHUS] KOTOPBIX C YUAIIUMHUCS MTOBTOPSIIOTCS OCHOBHBIE
3aK0oHBI U (hopMynbl AaHHOTO pazfena. [lpu mogdope 3amad Mo KaxaoMy paslieny MOXKHO
MCIIOJIH30BaTh BHIYMCIUTENbHBIE, KAYECTBEHHBIE, rpadUuecKre, SKCIIEPUMEHTAIbHbBIC 3a/1a4H.

B nauvane u3yueHust Kypca Aaercs ABa ypoKa, IENbI0 KOTOPBIX SBIISIETCS 3HAKOMCTBO
yyalxcs ¢ MOHSATHEM «3ajayay, MX Kiaccuukaluedl M OCHOBHBIMU CIIOCOOAMH pEIlEHUS.
Bonbiioe 3HaueHne JaeTcsl allrOPUTMY, KOTOPBIH POPMUPYET MBICTHTEIBHBIC ONIEPALIUN: aHATHN3
YCIJIOBHS 3aJ]a4H, TOTAIKa, MPOEKT PEIICHMs], BBIIB)KCHHUE TUTIOTE3bI (PEIICHHUE), BHIBOJI.

B 10 xmacce mpu pemieHuu 3agad oco00oe BHUMAHHE YIENSETCS MOCIEI0BATEIbHOCTH
JNEUCTBUM, aHAMM3y (U3NYECKOTO SIBJICHHS, IPOTOBAPHBAHUIO BCIYX PEIICHUS, aHAIN3Y
MOJIydeHHOro otrBeTa. Eciu B Hawane pasnena s WUIIOCTPALMM UCIONB3YIOTCSA 3aJayd U3
MEXaHUKH, MOJICKYJSIPHON (DU3UKH, DIEKTPOJUHAMUKH, TO B JAJILHEHUIIIEM PEIIAIOTCS 3a/1a4d U3
pa3znenoB Kypca ¢usnku 11 kmacca.

[Ipu noBTOpeHNH 0000IIAIOTCS, CUCTEMATU3UPYIOTCSA KaK TEOPETUYECKUN MaTepHal, Tak
U MpUEMbl pelIeHHs 3aJay, MPUHUMAIOTCS BO BHUMAHME €M MOBTOPEHUS IMPHU MOJATOTOBKE K
€IMHOMY FOCYIapCTBEHHOMY 2K3aMEHY.
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[Tpu pemiennu 3agad MO MEXaHUKE, MOJICKYISIPHOIN (PHU3UKE, SJEKTPOIMHAMUKE TJIABHOE
BHHMaHue oOpaiaercss Ha (OpMUPOBAHHWE YMEHMI pellaTh 3a/add, Ha HAKOIUIEHHWE OIbITa
peleHus 3aa4 pa3IMuyHON TPYJHOCTH.

B konue wusyueHuss ocHOBHbIX TeM («KuHemaTnka W nuHamukay, «MolekynspHas
busnkay, «INEKTPOIUHAMIKAY) TPOBOIATCS UTOTOBBIC 3aHATUS B (JOPME MPOBEPOUHBIX PaldoT,
3aJJaHUsl KOTOPBIX COCTABIIEHBI Ha OCHOBE OTKPBITHIX 0a3 EI'D mo ¢usuke yactu «B» u yactu
«C». Pabotel paccuuTaHbl Ha JaBa 4aca, coaepxkar oT 5 mo 10 3amau, nBa Bapuanta. [locne
U3y4eHUs HeOoIbIMX TeM («3akoHbl coxpaHenus. [ unpocratuka», « OCHOBBI TEPMOJAUHAMUKH Y,
«BoIHOBBIC M KBAHTOBBIC CBOWCTBA CBETA)») MPOBOISTCS 3aHATHS B (hOpME TECTOBOM pabOTHI Ha
1 gac, coneprkameii 3aganus u3 EI'D (qacte «A» 1 yacth «By).

IIpuHuUnbI 0TOOpPA copepkaHUsI U OPraHU3AIUH Y4eOHOro MaTepuaJa

J COOTBETCTBHUE COJIEPKaHUs 33/1a4 YPOBHIO KJIACCUYECKOM (DM3HMKH, BBIIECPIKABIINX
IPOBEPKY BpPEMEHEM, a TaK)KE YPOBHIO Pa3BUTHS COBPEMEHHOW (DHM3HMKH, C BO3MOXKHOCTBHIO
MOCTPOCHUSA B TMpollecce peueHus (PU3NYeCKMX M MaTEeMaTHYeCKUX MOJeNeH H3ydaeMbIX
O0OBEKTOB € pa3jIMYHOM CTENEHbIO JAETaau3aly, pPEaJU3yeMONM Ha OCHOBE INPUMEHEHUS:
KOHKPETHBIX 3aKOHOB (PU3MYECKUX Teopuid, (¢GyHIaMEHTAIbHBIX (U3MYECKHX 3aKOHOB,
METOMOJIOTUYECKUX  TMPUHOUNOB  (U3WKHA, a TakKe METOJOB  JKCIEPHUMEHTAIbHOM,
TEOPETUUECKON U BBIYUCIUTEIHHON (DU3UKHY;

J COOTBETCTBUE conaepkaHUS © (HOopM TpeabsBICHHUA 3aqad  TpPeOOBaHUIM
roCy/IapCTBEHHBIX IPOrpamM 1o (U3HKE;

o BO3MOXXHOCTh OOYYEHHS aHallM3y YCJIOBUW SKCHEPUMEHTAIBHO HAOII0/1aeMbIX
SBIIEHUH, paCCMAaTPUBAEMBIX B 33]1a4¢€;

J BO3MOXHOCTH (DOPMHUPOBAHUS TOCPEACTBOM COJCPKAHUS 3a/a4 M METOAOB HX
pelIeHHsT Hay4dHOTO MHUPOBO33PEHHUSI M HAYyYHOrO IOAXO0/Ja K HM3YyYEHHUIO SIBJICHUI IpPHUPOJIbI,
aJICKBAaTHBIX CTHJIIO MBIIUICHHS, B PAMKaX KOTOPOTO MOXET OBbITh pellieHa 3a/1a4a;

. YKU3HEHHBIX CUTYalUil U pa3BUTHSI HAYYHOTO MUPOBO33PEHHUS.

[Ipennaraemblii Kypc OpUEHTUPOBAH HA KOMMYHHUKATUBHBIN HCCIIEI0BATENBCKUN MOIAXO0M
B OOy4yeHMH, B KOTOPOM IIPOCIEKHBAIOTCA CIEAYIOUIHE 3Tanbl CYObEKTHOW IesITeIbHOCTH
yyalxcs U YYUTENs: COBMECTHOE TBOPUYECTBO YUUTENS U YUAIIUXCSI IO CO3/1aHUI0 (PU3NYECKON
npoOJeMHON CUTYyallMM WM JAEATENBHOCTH MO MoAOOpY IMKIJIA 3ajad MO M3ydaeMoil Teme —
aHaJIN3 HalleHHON npoOjaeMHON cuTyauuu (3aJadyd) 4yeTkoe (GopMyaupoBaHue (U3NUEcKOn
4qacTH MpoOsieMbl (3a7ayd)  BBIJBM)KEHUE TUIOTe3  pazpaboTka Mojenei ((pu3mdeckux,
MaTeMaTUYeCKUX) MPOTHO3UPOBAHUE PE3YyJIbTAaTOB Pa3BUTUS BO BPEMEHHU HKCHEPUMEHTAIBHO
HaOJr0aeMbIX SIBJICHHH  NpOBEpKa U KOPPEKTUPOBKA TMIIOTE3 — HAXOXKICHHE pELIeHUH
IPOBEPKA M aHAIM3 PEIIEHUN — MPEAJIOKEHUS MO MCIOIb30BAaHUIO MOJyYEHHBIX PE3yJbTaTOB
JUIs TIOCTAaHOBKM M pelIeHHs Jpyrux mpobiem (3ahad) Mo u3ydyaeMod Teme, 10 paHee
M3YYEHHBIM TeMaM Kypca (pU3UKH, a TaK)Ke M0 TEMaM JIPYruX MPEeAMETOB €CTECTBEHHOHAYUYHOTO
LIMKJIa, OLICHKA 3HAYCHMSL.

2.MeToabl M OPraHU3alMOHHBIE (POPMBI 00YUEHHUS

JUiga peamu3zanuy Lened W 3aJad  JAHHOTO MPHUKJIAJHOTO Kypca MHpeAroaraercs
UCIIONIb30BaTh  cieayroue  (OpMbl  3aHATUNA: MHPAKTUKYMbl MO  PELIEHUIO  3ajad,
caMoCTOsiTeNIbHAas paboTa ydallMxcsl, KOHCYJAbTallMM, 3adeT. Ha 3aHATHSAX NPUMEHSIOTCS
KOJUIEKTUBHBIE W WHIUBUAYalbHbIE (DOPMBI pabOThI: MOCTAHOBKA, PEIICHUS U OOCYKICHHS
pelieHus 3a1ad, MOArOTOBKA K €IMHOMY HAIMOHAIBHOMY TECTHPOBaHMIO, MOJIO0p U
cocTaBJieHHe 3ajJ]a4 Ha TeMy U T.4. [Ipeanonaraercs Takke BBHIIOJHEHHE JOMAIIHUX 3a/1aHUi 110
pemeHnio 3amad.  JloMMHaHTHOH e (OpMON yueHHs JOJDKHA CTaTh MCCIENOBATENIbCKast
JEeSTeNIbHOCTh YUE€HHKa, KOTOpasi MOXKET OBbITh pealu30BaHa Kak Ha 3aHATHUSX B Kilacce, Tak U B
XO0JIe CaMOCTOATENbHON paboThl ywammuxcs. Bce 3aHATHA JOKHBI HOCUTH MPOOIEMHBIN
XapakTep M BKIIOUYATh B c€0s1 CAMOCTOSITEIIBHYIO padoTy.

Metoabl 00yueHHs, TIpUMEHsIEMble B paMKaxX HPUKIAJHOTO Kypca, MOTYT U JIOJIKHBI
OBITH JOCTATOYHO pa3HOOOpa3zHbIMH. [lpexae Bcero 3To wHccienoBaTesbckas paboTa caMux
y4alluxcsi, cocTaBjieHne 0000IIaomuX TabluI, a TakKe MOArOTOBKA M 3alllUTa YYalIUMHUCS
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QITOPUTMOB pEIIeHUs 3a7ad. B 3aBUCUMOCTH OT WMHIWBUIYAIBHOTO IJIaHA YYHUTENb JOJIKEH
npeiaraTh yJalyuMcs MOArOTOBICHHBIN UM MepeueHb 3aJ1a4 Pa3IMuHOr0 YPOBHS CIOKHOCTH.

[Tomumo ucCCIEeAOBATENBCKOTO METO/AA 1I€JIECOO0PAa3HO HCIOJIb30BAaHUE YACTHUYHO-
MOMCKOBOTO, TMPOOJEMHOT0 HW3JIOKEHHUS, a B OTAEIbHBIX clydasx HH(OPMAIMOHHO-
wunoctpatuBHoro. llocienuuii MeToJ TpUMEHSETCS B TOM Cllydae, KOrJa y Yydalluxcs
OTCYTCTBYET 0a3a, O3BOJISIONIAs UCIIOIBb30BATh MPOYKTUBHBIE METOIBL.

CpencrBa o0yueHust
OCHOBHBIMH CpE/ICTBAMH 00YyUEHUS MPH U3YUYEHUH MPUKIATHOTO Kypca SBISIOTCS:

. duznyeckue npudopkI.

. ['padmyeckue WIUTFOCTpAIIUU (CXEMBI, YePTEIKHU, TPADUKH).
. JunakTrudeckue MaTepuarbl.

. Y4eOHUKHN (PU3HUKH [T CTAPIIUX KIACCOB CPEIHEH IIKOJIBI.
. Yyebnble mocodus 1o ¢pu3uKe, COOPHUKH 3a71ad.

Opranusanusi caMoOCTOATEIbHON padoThI

CamocrosiTenbHas paboTa MpearnojaraeT Co3/IaHue MUIAKTUYECKOro KOMIUIEKCa 3ajad,
PEIICHHBIX CaMOCTOSATEIbHO Ha OCHOBE HCIIOJIb30BAHMS KOHKPETHBIX 3aKOHOB (PU3UYCCKUX
TEOpHid, PyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, METOJOJOTHYECKUX MPHUHIUIOB (PU3HKH, a
TaK)Ke METOJIOB OSKCIEPUMEHTAIBHOW, TEOPETUYECKOW U BBIYUCIHMTEIbHONW (H3UKK U3
Pa3TUYHBIX COOPHUKOB 33124 C OPHCHTAIMEH Ha MPOQPIIEHOE 00pa30BaHNE yUaAIIUXCS.

OxugaeMbIMU pe3y/ibTaTaAMM 3aHATHI ABJIAIOTCH:

. paciypeHue 3HaHUM 00 OCHOBHBIX aJITOPUTMaXx pelIeHUs 3a/1a4, pa3IMuHbIX
METOJAX MpUueMax peleHus 3a1ad;
. pa3BUTHE NIO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaJIbHbBIX U TBOPYECKUX

CIIOCOOHOCTEH Ha OCHOBE OITBITA CAMOCTOSITEIIBHOTO IPUOOPETEHNS HOBBIX 3HAHUM, aHAIN3a U
OLIEHKH HOBO# MH(OpMaInu;

. CO3HATEJILHOE CaMOOIIpe/IeIeHne YUeHUKa OTHOCUTENLHO PO AajdbHENIIEero
0o0y4deHus WK NpoQeccCuOHAIbHON 1eATENbHOCTH;
. NOJIy4EeHHUE MPEACTaBICHUHN O posid PU3UKHU B MO3HAHUU MHPA, PU3HMUECKUX U

MAaTEMAaTHYCCKUX MECTOAAaX UCCIICA0OBaHUA.

TpedoBaHus K YPOBHIO OCBOEHHSI COeP:KaHHs Kypca:
VYuaiuecs T0KHBI yMeTh:

- aHaJIM3UPOBaATh PUINYECKOE SBIICHUE;

- IIPOroBapUBaTh BCIIYX PEIICHHUE;

- aQHaJIMU3UPOBATH MOJYYCHHBIN OTBET;

- KJaccupuUUpPOBaTh NPEUIOKEHHYIO 3a1a4Yy;
- COCTaBIISITh NPOCTEHUINX 3a/1a4H;

- IIOCIJIEA0BATEIbHO BBINOIHATH U IPOrOBApUBATH ATAIbI PELICHMS 3a/1a4l CpEAHEN
TPYAHOCTH;

- BBIOMPATH pallMOHATBHBINA CITOCO0 PEIICHUS 3a1a4H;
- peliaTte KOMOMHUPOBAHHbIE 3a1a4H;

- BJIAACTDH pa3jIMYHBIMU METOJaMH PCHICHUS 3a/la4. aHAJTUTUYCCKUM, T‘pa(l)I/ILIeCKI/IM,
SKCIICPUMCHTAJIBHBIM U T.1.;
BJIAZACTb MCTOAAMHU CAMOKOHTPOJIA U CaMOOIICHKHA

3. Coep:xaHue Kypca
10 -11 xmaccel



dusunueckas 3agava. Kimaccnpukamus 3agau(4 )

Uro Takoe d¢usmueckas 3amava. CocraB (usnueckod 3amaun. Dusmdeckas Teopus u
peleHue 3aga4. 3HaueHHe 3a7a4 B O0YYCHUU U KU3HHU.

Knaccudukanus dusznyeckux 3anad 1no TpeOOBaHUIO, COACPKAHHIO, CIIOCO0Y 3aJaHUs U
pewienus. [Ipumepsl 3a1a4 Bcex BUIOB.

CocraBnenue ¢uznueckux 3agad. OCHOBHBIE TpeOOBaHUS K COCTaBIeHHIO 3aa4. CriocoObl
U TCXHHUKA COCTABJICHUA 3aaa4. HpI/IMepLI 3aJa4 BCEX BUOB.

IIpaBuia n npuembl pemenns pusnyeckux 3aaay (6 4)

OOmue TpeOOBaHMS TPH PEIICHUH (PU3MUECKUX 3alad. JTamnbl peuieHus (Gpusndeckon
3amaun. Pabora ¢ TekcroMm 3amaun. AHanu3 (PU3HUECKOrO SIBICHHS; (HOPMYIHPOBKA HICH °
pemieHust (IWIaH pelieHWs). BpimonHeHWe TulaHa pemeHus 3agadd. YuCIOBOM  pacuer.
Hcnonk30BaHre BBIYUCIUTEIHHON TEXHUKH IS PAacueTOB. AHAIU3 PELICHUS W €ro 3HA4YCHHE.
Odopmnenue pemieHusl.

TUNUYHBIC HEIOCTATKH TPH pElIcHHH W O(QOpMIICHUHU pemieHus (QU3MIecKod 3amadm.
W3yueHre npuMepoB pelieHus 3aj1ad. Pa3muuHbie MPUEMBbl U CIIOCOOBI PEHICHHS: aJITOPHTMBI,
AQHAJIOTHH, TCOMETPUUYECKUE TIpUeMbl. MeToT pa3MepHOCTEH, TpadUIeCKUe PEIICHHS U T. II.

JunamMuka u ctatuka(8 4)

KoopauHatHblli METON pElIeHMs 3a7a4 II0 MEXaHMKe. PenieHue 3agad Ha OCHOBHBIE
3aKOHBI AUHAMUKH: HbIOTOHA, 3aKOHBI [JI CUJT TATOTEHHUS], YIPYTOCTH, TPEHUSI, COMPOTUBIICHUSI.
Pemenune 3amau Ha JBUKEHHE MaTepUaIbHOM TOYKH, CHUCTEMbI TOYEK, TBEPIOTO Teia MOJ
NENCTBHEM HECKOJIbKUX CHIL.

3amaun Ha ompeelieHUEe XapaKTEPUCTUK PAaBHOBECHS (DH3UICCKIX CUCTEM.

3amau  Ha  OPUHIMI ~ OTHOCUTEILHOCTH: KHHEMAaTUYECKMe M JUHAMUYECKHE
XapaKTEPUCTUKH JBYDKCHUS TeJIa B Pa3HBIX HHEPIIUAIBHBIX CHCTEMaX OTCUETA.

[TonGop, cocraBneHHE U pEIICHHWE [0 HUHTEpecaM pPa3JIMYHBbIX CIOKETHBIX 3a/1ay:
3aHUMATEIBHBIX, O3KCIICPUMEHTAIBHBIX C OBITOBBIM COJCPKAHHEM, C TEXHHYECKHM U
KpaeBeAUeCKUM COJIepKaHUeM, BOCHHO-TEXHUYECKUM COCPKAHUEM.

OKCKYpCHUH C LI€TbI0 0TOOpa JaHHBIX /Ul COCTABJIEHUS 3a/1au.

3akoHbl coxpaHeHus (8 4)

Knaccugpukanus 3amad 1o MexaHHMKe: pelleHHe 3a7ad CpeJCTBaMM KHHEMAaTHKH,
JTUHAMHKH, C IOMOIIBIO 3aKOHOB, COXPaHEHUSI.

3ajauM Ha 3aKOH COXpPAHEHHWS HMIIYJIbCa M PEAKTUBHOE IBW)KECHHME. 3ajaud Ha
omnpezeneHue paboOTbl M MOIIHOCTH. 3aJauyd Ha 3aKOH COXpPaHEHHS U IPEeBpPALICHUS
MEXAHUYECKON SHEPTHUN.

Pemenue 3agau HeckonbkuMu criocodbamu. CocTaBiieHHe 3a/1a4 Ha 331aHHbIE OOBEKTHI WU
ABJIeHUsA. B3anmorpoBepka pemaeMbIX 3alad. 3HAKOMCTBO C IPUMEpaMH PELIEHUS 3a1ad I10
MEXaHHUKE PEeCIyOIMKAaHCKUX U MEXTYHAPOJAHbBIX OJIMMITHA].

KoHcTpykTOpCcKHE 3ajauM M 3aJadd Ha MPOEKTHI: MOJENb aKCEIEpPOMETPa, MOJENb
MasiTHUKa Dyko, MOJAENb KpOHIITEHHA, MOJENb MYUIKA C MPOTUBOOTKATHBIM YCTPOMCTBOM,
IPOEKTHl CaMOJBMKYIIUXCS TENEXKEK, MPOEKThl YCTPOHCTB A HAOMIOJACHUS HEBECOMOCTH,
MoO/J1eIb aBTOKOJ1€0aTeNbHON CUCTEMBI.

CTpoeHue M CBOIiCTBA ra3oB, ;KUAKOCTel 1 TBEPAbIX Te (6 Y)

KauecTBeHHBIE 3a/1aul Ha OCHOBHBIE MOJIOXKEHUS U OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
kuHerndeckoi teopun (MKT). 3amaun Ha omnumcaHue MOBENEHUS HAEAIHLHOTO raza: OCHOBHOE
ypaBHenne MKT, omnpeneneHne CKOpocTH MOJEKYJ, XapaKTEPUCTUKH COCTOSHHUS Trasa B
M30IPOoIECcCax.

3amauM Ha CBOMCTBA MapoB: MCIOJNb30BaHUE ypaBHeHUs MenneneeBa — KilamelipoHa,
XapaKTECPUCTHUKA KPUTHUYCCKOTO COCTOSHUA. 33)13‘-11/1 Ha OIMCaHWe SBICHUH ITOBEPXHOCTHOT'O
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ciost; paboTa CHJI MOBEPXHOCTHOTO HATSDKEHUS, KaWJUISIPHBIC SBICHUS, U30BITOYHOE JTaBICHUE
B MBUIBHBIX MY3bIpsX. 3a/1a4K Ha ONpeiesieHue XapaKTEPUCTUK BIAKHOCTH BO3/1yXa.

3amaun Ha OIpEIeNIeHUEe XapaKTEPUCTHK TBEPJIOTO Tela: a0COIIOTHOE W OTHOCUTEIILHOE
yAJUHEHHE, TEIUIOBOE paclIMpeHue, 3anac MpOYHOCTH, CHJIa YIIPYTOCTH.

KauecTBeHHBIC W KOTHMYECTBEHHBIC 33a4i. Y CTHBIN JUAJIOT TIPHU PEIICHUH KaueCTBEHHBIX
3agau. ['padmyeckue u SKCIepUMEHTANIBHBIC 3a/1a41, 33]Ja4l OBITOBOTO COACPIKAHMSL.

OcHoBbl TepMoanHaMuKH (6 4)

KoMOuHMpOBaHHBIE 3a/ladyd Ha TEPBBIA 3aKOH TEPMOJMHAMHUKH. 3aJaud Ha TEIJIOBBIC
JIBUTATEIIH.

DKCKYpCHS C 1IeNIbI0 cOOpa JaHHBIX JUIsl COCTABIICHUS 3a1a4.

KoHcTpykTOpCKHE 3a/1aun U 3a/1a4d Ha IPOEKTHI: MOJIENb Ia30BOI0 TEPMOMETPA; MOJEIb
MPEIOXPAHUTEIPHOTO KJIalaHA Ha OMPEAECIECHHOE JABJICHUE; MPOEKTHI UCIOJIb30BAHUS Ta30BbIX
MPOLECCOB Il NOAAYM CHUTHAJIOB; MOJENb TEIUIOBOM MAIIMHBI;, IPOEKTHI MPAKTUYECKOTO
OIpEICNICHUS paAnyCca TOHKUX KamuJUISIPOB.

DJIeKTpUYecKoe U MarHuTHoe moJisi (5 4)

XapakTepucTuKa peIICHUs 3a7ad pasjena: oOimee W pa3Hoe, NPUMEPHl U MPHUEMBI
pelIcHusI.

3aﬂaq1/1 pa3HI)IX BHUJIOB Ha OIIMCAHHC BHGKTpI/I‘ICCKOFO I10JI1 pa3JII/I‘IHI)IMI/I CpeIICTBaMI/II
3aKOHAMHU COXPaHEHHUA 3apsia U 3akoHOM KynoHa, CHJIOBBIMH JTUHUSMH, HAIPSHKEHHOCTHIO,
Pa3HOCTHIO OTEHIIMAJIOB, YHEPrUei. Pelenre 3a1a4 Ha ONMKMCAaHUE CUCTEM KOHACHCATOPOB.

3aga4yM pa3HbIX BUJOB HA ONMKMCAHWE MArHUTHOIO TOJISI TOKA M €ro JCHCTBUS: MarHUTHAas
WHIYKIUSA 1 MarHUTHBIN MOTOK, cuiia Amriepa u cuiia Jlopenna.

Pemenne kayeCTBEHHBIX SKCIEPUMEHTAIBHBIX 3a7a4 C MCIOJb30BAaHUEM 3JIEKTPOMETPA,
MarHuTHOTO 30HJa U IPyroro 000py10BaHuUs.

IMocTOAHHBII 3JIEKTPUYECKHIT TOK B pa3IMUHbIX cpeaax (9 4)

3amaun Ha pa3aUYHbIC TIPUEMbI pacueTa COMPOTUBIICHUS CIOXKHBIX DJIEKTPUUECKHUX IIETICH.
3ajaun pa3HbIX BUIOB «a ONMUCAHUE 3IEKTPUUECKUX IENEH TOCTOSHHOIO 3JIEKTPUUYECKOTO TOKA €
nomompbo 3akoHa Owma I 3aMKHYTOM 1ienu, 3akoHa J[[xoynss — Jlenma, 3akoHOB
MOCIE0BATENBHOTO M TapajuiebHOro coequHeHuil. O3nakomienue c¢ mpaBunamu Kupxroda
npu perieHuu 3anad. [locTraHoBKa W pemieHre (QPOHTATBHBIX SKCIEPUMEHTAIBHBIX 3a7a4 Ha
orpejieNieHue MOoKa3aHuii MpUOOPOB MPH U3MEHEHUU COMPOTHBJICHUS T€X WM MHBIX yJacTKOB
IeNW, Ha OMpENEJICHUE COMPOTUBIECHUN YYacTKOB IIeMU W T. 1. PemieHue 3amay Ha pacyer
y4dacTtka nenu, umeromeid IJ(C.

3ajaun Ha OMMCaHUE TOCTOSHHOTO 3JIEKTPUYECKOIO TOKA B AJIEKTPOJIUTAX, BAKYyMe, ra3ax,
MOJIYITPOBOJTHUKAX: XapaKTEPUCTHUKA HOCHUTENICH, XapaKTEPUCTHKA KOHKPETHBIX SIBIICHUNU U JIp.
KauecTBeHHbIe, HSKCIIEpUMEHTAJbHbBIE, 3aHUMAaTENbHBIE 3a/layd, 3a7Ja4d C TEXHUYECKUM
coJiepaHueM, KOMOMHHUPOBAHHBIC 3aa4H.

KoHcTpykTOpCcKME 3a7aud Ha TMPOEKThI: YCTAHOBKA [Jisi HAarpeBaHUsl KUAKOCTH Ha
3aJIaHHYI0 TEMIIepaTypy, MOJEIh aBTOMAaTHYECKOTO YCTPOMCTBA C AJIEKTPOMArHUTHBIM pelie,
MPOEKThl U MOJIENIM OCBEIICHMS, BBIIPSMUTENb U YCUJIIUTENb HA MOJYIPOBOJHHMKAX, MOIEIH
U3MEPUTEIIBHBIX PUOOPOB, MOJIETTH «UEPHOTO SIITHKAY.

DJIeKTPOMArHUTHBIE KoJieGaHust u BoJIHbI (14 4)

3ajaun pasHbBIX BHUJIOB HAa ONMCAHUE SIBIICHHUS JJIEKTPOMAarHUTHOM WHIYKIUHU: 3aKOH
AJIEKTPOMATrHUTHON UHAYKIUH, IIPaBuiIo JIeH11a, ”HTIYKTUBHOCTb.

3amaun  Ha TEPEMEHHBIA  JJEKTPUYECKUM TOK: XapaKTEpUCTUKH  IEPEMEHHOIO
AIIEKTPUUYECKOTO TOKA, JIEKTPUUECKHUE MAIINHBI, TPaHC(HOPMATOP.

3ajaul Ha ONHMCAHME PA3JIMYHBIX CBOMCTB AJIEKTPOMAarHUTHBIX BOJH: CKOPOCTb,
OTpaKeHHe, NpeloMIIeHHe, uHTepdepeHus, audpakuus, noaspuzanus. 3agadyd 1o
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TreOMETPUYECKOM ONTHKE: 3epKayia, ontudeckue cxembl. Kmaccudukamus 3agay mo CTO u
IPUMEPBI UX PEILCHMS.

3amaud Ha ONPEICIICHUE ONTHYECKON CXEMBbI, COAEPXKALIEHCS B «UEPHOM SILIUKE»:
KOHCTPYUpPOBaHME, IpPUEMbl M IpPUMEpPbl pelleHus. ['pynmnoBoe M KOJJIEKTUBHOE pELICHUE
IKCIIEPUMEHTAIBHBIX 337ad C MCIOJIb30BaHMEM ocuuiuiorpada, 3BYKOBOIO TI€HEparopa,
TpaHchopMaTopa, KOMIUIEKTa HPUOOPOB A M3Y4YEHUs CBOWCTB 3JIEKTPOMArHUTHBIX BOJH,
AIIEKTPOU3MEPUTEIBHBIX IPUOOPOB.

OKcKypeus ¢ Lenbio cOopa JaHHbIX JJIs COCTABICHUS 3a/1au.

KoHcTpykTOpcKHe 3ajauM M 3aJadd Ha IMPOEKThI: IUIOCKUHA KOHAEHCATOp 3aJaHHOMI
€MKOCTH, F€HEpaTOPhl PANIMYHBIX KOJICOaHUH, NpUOOp Uil U3MEPEHUs] OCBEIICHHOCTH, MOJEIb
nepesadn MEKTPOIHEPTUU U AP.

O6o0maronee 3aHsiTue MO0 METOAAaM U IPUEMAaM penleHus1 PU3NIECKUX 33124



Kane}mapno — TeMaTH4YeCKOeC MNJIAaHUPOBaAHMUE

10 xknacc
Ne Tema 3ansaTus Koua-Bo | [ara
n/n 4acoB
Beenenue (1 yac)
1 Dusnyeckas 3azayva. 1 01.09
Knaccudukanus 3anau. [IpaBuia u nmpuemsl pemeHus GU3nIecKux 3a1ad.
Kunematuka (4 yaca)
2 | OCHOBHBIE 3aKOHBI U IOHITUS KHHEMATHKU. 1 02.09
3 | Pemenune pacueTHbIX U rpaduuecKUX 3a7a4 HA PABHOMEPHOE JIBKCHHE. 1 03.09
4 | PemieHue 3a1a4 Ha paBHOYCKOPEHHOE JIBUKEHHE. 1 04.09
5 | JIBmwxeHue 1o oKpykHocTu. Pemenne 3amay. 1 01.10
Jdunamuka u cratuka (6 yacon)
KoopaunatHbplii METO peIIeHus 3a/1a4 o MexaHuke. Pemenne 3a1a4 Ha 02.10
6 | OCHOBHBIC 3aKOHBI TMHAMUKH: HBIOTOHA, 3aKOHBI TSI CHJT TATOTEHUS, 1
YIPYTOCTH, TPEHHUSI, COPOTHUBIICHUS.
7 Pemenne 3amau Ha IIUBHn(eHHe MaTepUaIbHOM TOYKH, CHUCTEMBI TOYEK, 1 03.10
TBEPJIOro Tella MOJl ACHCTBUEM HECKOJIBKUX CHUIL.
8 3ajaun Ha ONpEACIICHUE XapaKTEPUCTUK PaBHOBECHUS (PU3MUECKUX 1 04.10
CUCTEM.
3amaun  HA TOPUHIMO OTHOCUTEIBHOCTH: KHHEMAaTUYECKUE U 01.11
9 | IMHaMUYecKue  XapaKTEepPUCTUKH  JIBIDKEHUS  Tela B pasHbIX 1
WHEPIHUATHHBIX CHCTEMaX OTCYeTa.

10 [TonGop, cocTaBieHre U pelIeHNe 3a/1a4 10 HHTEPECaM. 1 02.11
11 duznyeckas oJIUMINAA. 1 03.11
3akoHbl coxpaHenus (7 4acoB)

12 Knaccudukanus 3agad mo MexaHuKe: pelieHHe 3aaad CpeacTBaMu 1 04.11

KHHEMATUKH, THHAMHKH, C TTIOMOIIIbIO 3aKOHOB COXPaHEHUSI.
13 | 3amauyn Ha 3aKOH COXpPAHEHMsI HUMITYJIbCA U PEAKTUBHOE JIBUJKEHUE. 1 01.12
14 | 3agaum Ha onpesiesieHre padOThl U MOIIIHOCTH. 1 02.12
15 3amaun Ha 3aKOH COXPaHEHHUsS M MPEBPAIEHUS MEXaHUYECKOW DHEPTHH. 1 03.12
Pemenue 3a/1a4 HECKOJIBLKUMH CITOCOOAMH.
16 CocraBneHue 3agad Ha  33JlaHHbIE  OOBEKTHl WM  SIBJICHHUS. 1 04.12
B3aumornpoBepka penraeMbIx 3a1ad.
17 3HAKOMCTBO €  IIpUMEPaMU  pElIeHHs  33Jad [0  MEXAHHUKE 1 02.01
pecnyOIMKAaHCKUX W MEXTYHAPOIHBIX OJIMMITHA].
18 dusnueckasg oruMIUaga. 1 03.01
CTpoeHue M CBOICTBA ra3oB, JKHAKOCTEH 1 TBEPABIX TeJ (5 yacoB)
19 KauecTBeHHBIE 337]a41 HA OCHOBHBIC TIOJIOKEHUS U OCHOBHOE YpaBHCHUE 1 04.01
MOJIEKYJIsIpHO-KMHeTH4ecKoi Teopun (MKT).
3amaun Ha OMMCaHWE MOBEIEHUS HUIeaTbHOTO Ta3a: OCHOBHOE yYpaBHEHHE 01.02
20 | MKT, onpenenenue cKOPOCTH MOJIEKYJ, XapaKTEPUCTUKHA COCTOSIHHSI Ta3a 1
B U30IIPOIIECCaXx.
21 3amauM Ha CBOMCTBA IIAapOB: HCIIOJIb30BAHME ypaBHEHUs MeHeneeBa— 1 02.02
Knaneiipona, XxapakTepucTuka KpUTHIECKOTO COCTOSIHUSA.
3anauu Ha ONpeieIeHne XapaKTePUCTUK TBEPIOro Teja: abCOMI0THOE U 03.02
22 | OTHOCHTENBHOE Y/UIMHEHUE, TeIJIOBOS PACIIUpPEHHUE, 3amac MPOYHOCTH, 1
CHUJIa YIIPYTOCTH.
23 KadectBeHHble ¥ KOJWYECTBEHHBIE  3amaud. [ paduyeckue u 1 04.02

SKCIICPUMCHTAJILHBIC 3a/1a4H, 3a1a4N OBITOBOTO COJCPIKaHM.




OcHoBBI TepMOaMHAMUKH (4 yaca)

24 | KoMOMHMpOBaHHBIE 33]]a4l HA NEPBbIA 3aKOH TEPMOIMHAMUKH. 1 01.03
25 | 3agaun Ha TEINIOBBIE IBUTATENIH. 1 02.03
26 | KoHCTpyKTOpCKHE 3a/1a4M U 337a4l HA TIPOCKTHI: 1 03.03
27 | dusnueckas oTUMIINAAA. 1 01.04
duekTpuyeckoe moJie (4 yaca)
28 XapakTepucTUKa pelIeHus 3a1ad paszzenia: ooiee U pa3Hoe, MPUMEPhI U 1 02.04
IPUEMBI PEIICHHUSL.
3anauy pa3HbIX BUJOB HA ONKCAHUE AJIEKTPUUYECKOrO IOJS Pa3IMuHbIMU 03.04
29 | cpencTtBamMH: 3aKOHaMHM COXpaHEHUs 3apsana U 3akoHoM Kynona, 1
CHJIOBBIMH JIMHUSIMU, HANIPSDKEHHOCTBIO.
30 3amaun pa3HbIX BUIOB Ha OMUCAHUE AJIEKTPUUYECKOTO MOJS Pa3IMuYHbIMU 1 04.04
CPEACTBAMU: PAa3HOCTHIO MOTEHIMAJIOB, SHEPTUEH.
31 Pemienue 3aay Ha onurcaHue CUCTEM KOHJIEHCATOPOB. 1 01.05
ITocTosIHHBII 3J1eKTPUYECKHIi TOK B Pa3JIMYHBIX cpeaax (4 yaca)
30 3amaun Ha pa3IUYHBIE TPHUEMBI pacyeTa COMPOTHUBICHUS CIIOKHBIX 1 02.05
DIIEKTPUUYECKHX IICTICH.
Pemenne 3amau Ha pacuer y4yactka nemnu, umeromeii 3/1C. [loctanoBka u 03.05
33 | pemienne (QPOHTANBHBIX SKCIEPUMEHTAIBHBIX 3a/a4 Ha OIpeecsieHUe 1
MOKa3aHu| mpuOOpOB.
34 | UroroBoe 3aHsTHE. 1 04.05




Kaneﬂnapﬂo — TeMaTH4Y€CKO€ IJIAHUPOBaAHUE

11 kaacce
Ne Tema 3aHsaTHA Koua-Bo | laTa
n/n 4acoB
MarnuTtHoe noJie (2 yaca)
3amaun pa3HbIX BHUJOB Ha ONKMCAHWE MArHUTHOTO TIONSI TOKA U €ro 01.09
1 JCHCTBUSL Ha MPOBOJHUK C TOKOM: MarHWTHas WHIYKIMS ¥ MarHUTHBIA 1
MOTOK, CHJIa AMIiepa.
5 3amaun pa3HbIX BUJOB Ha ONKMCAHWE MArHUTHOTO MO TOKA U €ro 1 02.09
JICWCTBUA Ha IBYOKYIIMICA 3apsa: cuia JlopeHna.
JJIeKTPOMArHUTHbIE KoJle0aHusl U BOJIHBI (14 yacoB)
3amaun  pasHBIX BUIOB Ha ONHCAHWE SBICHHS DIIEKTPOMArHUTHOM 03.09
3 WHIYKIMH: 3aKOH DJIEKTPOMAarHUTHOM WHAYKIWHW, mpaBuio JleHna, 1
WHIYKTUBHOCTD.
4 3ajaun  Ha  NEPEMEHHBIM  3JIEKTPUUYECKUH  TOK:  XAPAKTEPUCTUKHU 1 04.09
NEPEMEHHOTO JICKTPUIECKOTO TOKA.
5 3amaun Ha TMEPEeMEHHBIH JJIEKTPUYCCKHHA TOK: 3JCKTPUYECCKUE MAIUHBbI, 1 01.10
Tpanchopmartop.
3ajauy Ha OIMCAaHUE pPA3JIMYHBIX CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: 02-
6,7 | CKOpOCTb, OTpaXkeHUE, IMpelioMmyeHrue, uHTepdepeHus, aUdpaKIus, 2 03.10
HOJISIpU3AIHS.
8,9, | 3amaum mo reoMeTpUYECKOM ONTUKE: 3€pKajia, ONTUYECKHE CXEMBI. 04.10-
10 3 02.11
Knaccugukarus 3anad no CTO u npuMepsl UX perieHusl. 03.-
11,12 2
04.11
13 3amaun Ha OMpeAeNeHHEe ONTHYECKON CXEMBbI, COJepKalleiicss B «4epHOM 1 01.12
SITUKE»: KOHCTPYUPOBAHKE, TPUEMBI M IPUMEPHI PEIICHHUS.
14 DKCKypcHs C 1IeNblo cOopa NaHHBIX JJI COCTABICHUS 3a7au. 1 02.12
15 ['pynmnoBoe U KOJUIEKTUBHOE pEUIEHHE HKCIEPUMEHTANbHBIX 3aJad C 1 03.12
MCIOJIb30BaHNEM PUOOPOB.
16 dusnueckas oruMIUaga. 1 04.12
Mexanuka (7 4acoB)
17 | OGmue MeTo bl pellieHHs 3a/1a4 N0 KUHEMAaTHKe. 1 02.01
18 3a1ayy Ha OCHOBHBIE 3aKOHBI JUHAMUKH. 1 03.01
19 | 3amayn Ha DPUHIMII OTHOCUTEIBHOCTH. 1 04.01
20 | 3ajaum HA 3aKOH COXPAHCHHSI HMITYJIbCA. 1 01.02
21 | 3ajauyu Ha 3aKOH COXpPaHEHMsI SHEPTUU. 1 02.02
22 | 3agauM Ha oIpeJiesIeHNe XapaKTePUCTHK paBHOBECUS (PU3UUECKUX CUCTEM. 1 03.02
23 MexaHHKa KAIKOCTEN. 1 04.02
MouJuekyasipHas ¢pusuka. TepmoauHamuka. (6 yacos)
24 3aaun Ha OnHMCcaHue MMOBEIEHUS UIeaILHOTO ra3a. 1
25 | 3ajauu Ha CBOMCTBA MApOB. 1 02.03
26 | 3ajaum Ha OmpeJeIICHNEe XapaKTEPUCTHK BIIAYKHOCTH BO3/yXa. 1 03.03
27 3ajaun Ha TIEPBBIN 3aKOH TEPMOTMHAMUKH. 1 01.04
28 | 3ajaum Ha TEIUIOBBIE ABUTATEIIH. 1 02.04
29 | 3ajaum Ha ypaBHEHWE TETUIOBOTO OanaHca. 1 03.04
JIeKTPHYECTBO. (5 4acoB)
30 \ 3amaun pa3HBIX BUJOB HA OMUCAHWE AJICKTPUYECKOTO MOJS Pa3TuIHBIMU \ 1 | 04.04
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CpEJICTBAMH.

31 | OOmias xapakTepuCTHKa PEIICHHs 3a]1a4 0 AJIEKTPOCTATHKE. 1 01.05

39 3az[a131/1 Ha MPUEMBI pacyéra COMPOTHUBICHUS CIOKHBIX SJICKTPHUCCKUX 1 02.05
LIETIEH.

33 3agaum Ha pacyET ydactka uenu, umeroniei JJ(C. 1 03.05

34 Oo0o0maoniee 3aHsATHE. 1 04.05

11




ITepedyenn y4eOHO-MeTOAMYECKUX CPEICTB 00y4eHUs!

JluTepaTypa IJis VIUTEIA

Opnos B. JI., CaypoB 10. A. «Metozp!l pemenust ¢pusuueckux 3amaud» («IIporpammsl
3JIEKTUBHBIX KypcoB. @Pusuka. 9-11 kmaccel. [Ipodunsnoe o0yuenuey). CocraBurens B.
A. KopoBuH. Mocksa: [Ipoda, 2005 r.

3opun H. U. «OnextuBHbi Kypc «Metonasl pemieHus ¢usmyeckux 3amau»: 10-11
kiacces», M., BAKO, 2007 r. (Mactepckas yduTens).

Kamenenkwuii C. E., OpexoB B. Il. «Meroauka pemenus 3anad no Gu3MKe B CpeaHen
uikoney, M., Ilpoceemenue, 1987 r.

PomameBnu A. U. «Puszuka. Mexanuka. 10 kimacc. Yuumcs pemats 3agaun», M.,
Hpoda, 2007 r.

banam B. A. «3agaun no pu3uke 1 METObI X pemieHus», M., npocserienue, 1983 r.
ABopckmit b. M., Cene3neB 0. A. «CmnpaBoyHOe pPYyKOBOJCTBO MO (HU3UKE s
MOCTYNAIOIINX B BY3bI U U1 caMooOpa3oBanus», M., Hayka, 1989 r.

bo6oumna C. b. «EI'D. ®usuka. IIpakTMKyM IO BBINOJIHEHUIO THUIIOBBIX TECTOBBIX
3amanuiiy, M., Ox3amen, 2009 r.

KypamoBa C. A. «EI'D. ®usuka. Paznatounslii Marepual TPEHUPOBOYHBIX TECTOBY,
CII6, Tpuron, 2009 r.

Mockanes A. H., Hukynosa I'. A. «['oToBUMCS K €AMHOMY IrOCY1apCTBEHHOMY

1. JluTepaTypa JJis 00YJAI0IIHXCSA

Tpodbumona T. . «Pusuka ams MKOILHUKOB U abutypueHToB. Teopus. Pemenue 3anay.
Jlexcuxon», M., Obpa3zoBanue, 2003 T.
Pomamesuu A. U. «®usuka. Mexanuka. Yuumcs pemarts 3aaaud. 10 kimace», M., poda,
2007 r.
Munrko H. B. «®u3uka: nonselii kypc. 7-11 xmaccel. MylnbTUMEOUIHBINA PENETUTOP
(+CD)», CII6, 2009 r.
banam B. A. «3agauu no ¢pusuke 1 MeToIbl UX perienus», M., Ilpocsenienne, 1983 r.
Kozen C. M., Koposun B. A., Opnos B. A. u ap. «®usuka. 10—11 ki.: COopHuK 3a71a4
C OTBETaMH| M pemeHusaMu», M., Maemosuna, 2004 r.
Manmuaun A. H. «COopHuk BompocoB M 3anad no ¢usuke. 10—I11 xmaccs», M.,
[Ipocsemenne, 2002 r.
Menenun I'. B. «®Pu3uka B 3a7ayax: 3K3aMEHAIIMOHHBIE 337a4d C pEeUIeHusIMu», M.,
Hayka, 1985 r.
Uepnoyman A. U. «®Pusuka. 3aauu ¢ OTBETaMH U pelnieHusiMu», M., Beicmas mikorna,
2003 r.

CremanoBa I. H. «CoOopuuk 3amau mno ¢usuke: qgns  10-11  xmaccoB
0011eo0pa3oBaTeIbHBIX YUpexaeHui», M., mpocsemenue, 2000 r.

12



