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IlosicHuTeEILHAS 3aIUCKA

®dwusmka, KaKk OMPEACTICHO TOCYJIapCTBEHHBIM Oa3WMCHBIM y4eOHBIM IJIAHOM OO0IIe00pa30BaTENBHON IIKOJIBI, BXOIUT B YHCIIO
o0s3aTenbHBIX y4eOHBIX TpeameToB. Ha crapmeir crymenu (10- 11 kmacchl), Tie B COOTBETCTBHM C HOBOW KOHIICTIIIMEH IIKOJIBI
ocymecTBisiercs npoduibHas auddepeHnmranus coaepkanus oOpa3oBaHUs, (QU3MKa NpH3BaHA 00ECHEYUTh C OIHON CTOPOHBI
TapMOHUYHOE Pa3BUTHE YYAILIUXCS, a C JIPYroi, MOArOTOBUTh UX K Oyaymied mpodeccuoHanbHOM AesrenbHocTH. Ha done stmx
COBPEMEHHBIX TpeOOBaHM, WM3ydyeHUE (PU3MKU COCTaBISET HEOTHEMJIEMYIO 4YacTh IOJIHOLEHHOTO O0pa30BaHUS U CTaHOBJIECHHE
BIIOJIHE CAMOCTOSITEJIBHON TBOPYECKOW JIMYHOCTH.

®du3nka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX HPHUPOJBI, BBICTyNas B KayecTBe y4eOHOIo IpeaMeTa B LIKOJIE, BHOCUT
3HAYUTENIbHBIN BKJIaJ B CUCTEMY 3HaHUN 00 okpyxatoiiem mupe. OHa pacKpbIBaeT pojb HAYKH B AIKOHOMHUYECKOM M KyJIbTYpHOM
pa3BUTUU OOIIECTBa, CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS. [l YCHEIIHOTO pa3BUTHUS MHTEJUIEKTYyaJbHBIX
CIOCOOHOCTEH, MO3HABATENbHBIX UHTEPECOB yJalllUXCsl, (OPMUPOBAHUS OCHOB HAYYHOI'O MUPOBO33pPEHUS, HEOOXOAUMO MEPEHECTH
aKIEHT C Mepelayd CYMMBbI TOTOBBIX 3HAHHNH Ha CaMOCTOATEIbHYIO IMO3HABATEIBHYIO NEATENbHOCTh YYalIUXCA C YYETOM HX
0COOEHHOCTEHN M BO3MOXKHOCTEH, a TaKXKe 3HAKOMCTBY C METOJIaMH HaAy4YHOT'O NO3HAHUS MUPa, KOTOPOE HEOOXOMMO OCYILECTBIISATh
IIPU U3YYEHHUH BCEX Pa3/ienoB Kypca (pU3MKH.

I'ymanuTapHoe 3HaueHue (QU3UKU KaKk COCTaBHOM yacTH oOIIero oopa3oBaHUsl COCTOUT B TOM, YTO OHA BOOPYKAeT IIKOJIbHUKOB
Hay4YHBIM METOJIOM NO3HAHMSI, KOTOPOE MO3BOJISIET MOJy4yaTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHUPE.

3HaHue (PU3HYECKUX 3aKOHOB HEOOXOAUMO JJIsl U3yYEHHsS] XUMUU, OUosIoruu, pusnueckoi reorpaduu, rexuoiorun, ObXK.

Kypc ¢usuku B mporpamme cpennero (moiaHoro) oOmiero oOpa3oBaHUsi CTPYKTYPUPYETCS HAa OCHOBE (PU3UYECKUX TEOPHil:
MEXaHHUKa, MOJEKyIspHas (u3uKa, OHIEKTPOJWHAMUKA, OJJIEKTPOMArHUTHBbIE KOJEOAHUS U BOJHBI, KBAaHTOBAas MEXaHHKA.
OcoOeHHOCTBIO MpeaMeTa (U3UKK B Yy4eOHOM IJIaHe 0Opa3oBaTENbHON IIKOJBI SBISETCS TOT (akT, UYTO OBJIAJIEHUE OCHOBHBIMU
bu3MYeCKUMU TIOHATHUAMU M 3aKOHaAMH Ha 0a30BOM YpOBHE SIBIISIETCS HEOOXOIMMBIM NPAKTUYECKU Ka)XJIOMYy YEJOBEKY B
COBPEMEHHOM KU3HHU.

Ilenvio n3yuenns kypca «Pusnka» B cpeAHUX (MOJHBIX) 00pa30BATEJbLHBIX YUYPEKACHUSIX HA 0a30BOM YPOBHE SIBIICTCS
U3yuyeHHEe M OCBOEHHME YdJallUMHCA O00Ieo0pa3oBaTEeNbHBIX IIKOJ 3HAHWM, YMEHUH W HAaBBIKOB, MO3BOJIAIOLIMX ONMCHIBATH
¢u3nyeckue SBIEHUS M MPOLECChl, HAbI0AaeMble B IPUPOAE WM B MOBCEJHEBHOM KU3HM; IMPUMEHAThH MOJIydEHHbIE 3HAHUS IS
oOecrieyeHus Oe30macHON pabOThl TEXHUYECKHX YCTPOMNCTB M MEXaHHW3MOB, a TAK)KE CHIDKEHHUS BO3JCHCTBHS Ha OKPYXKAIOIIYIO

cpeny.



OcHnosnvie 3a0ayu, peuieHne KOTOPHIX 00E€CIEUnBACT JOCTIKEHHE TIOCTAaBICHHON IeNH n3ydeHHust (pU3uKu B 00pa30BaTEIbHBIX
YUpPEKISHUSIX OCHOBHOTO OO0IIIEro 00pa3oBaHus HA HA3080M YPOBHE:.

> ocBoeHHMe 3HAHWIl 0 (yHIZaMEHTANbHBIX (PU3MYECKUX 3aKOHAX M TNPHUHIIMIAX, JIEKAINUX B OCHOBE COBPEMEHHOH (QH3MUECKOM
KapTI/IHI)I MI/Ipa, HaI/I6OJICC BaKHBIX OTKpI:ITI/IﬂX B O6JIaCTI/I (1)I/ISI/IKI/I, OKa3aBIIINX onpeﬂem{}omee BJINJAHUC HaA paSBI/ITI/IC TCXHUKU U
TEXHOJIOI'UH, MCTOJaX Haquoro ITIO3HAHUA HpI/IpO[[I)I.

> OBJIaJICHUEC yMeHI/IHMH HpOBOILI/ITI) Ha6JHO[IeHI/I$[, HJ'IaHI/IpOBaTB 1 BBIIIOJIHATH 3KCHepI/IM€HTI)I, BbIIBUTATh TUIIOTE3bI U CTpOI/ITI)
MOJIEJIH, IPUMEHSTh MOJYy4YeHHbIC 3HAHUS 10 (HU3HUKE I OOBSICHEHUS Pa3HOOOPA3HBIX (U3UYECKUX SBICHUNA W CBOWCTB BEIIECTB;
MPaKTUYECKOI0 UCIOJIb30BaHus (PU3NUYECKUX 3HAHU; OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(pOpMaLuy;

» Ppa3BHUTHE TMO3HABATEIBHBIX MHTEPECOB, WHTEIUIEKTYaIbHBIX W TBOPYECKHX CIOCOOHOCTEH B mporecce NMpuoOpeTeHHsl 3HAHWHA U
YMEHHH 10 (PU3KKE C NCIOJIB30BaHNEM PA3JINYHBIX HCTOUHUKOB MH(OPMaLUi U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTUIl.

» BOCHUTaHHe YOXKICHHOCTH B BO3MOXKHOCTH TTO3HAHUS 3aKOHOB TIPUPOIBI, UCIIOJIb30BAHHE JOCTIDKEHHI (PU3UKH Ha OJaro pa3BUTHS
T-Ie.]'IOBe'-IeCKOI\/'I OUBUIIHU3alIUH, HeO6XO)II/IMOCTI/I COTPYHHI/I‘—IeCTBa B npouecce COBMECTHOI'O BBIIIOJIHEHUA 3aaad4, yBa)KI/ITe.HBHOG
OTHOIICHUEC K MHCHUIO OIIIIOHCHTA HpI/I O6CY)K)I€HI/II/I HpO6J’I€M €CTCCTBCHHO — Hay‘-IHOFO CO)Iep)KaHI/If{; TOTOBHOCTH K MOpaJ'II)HO —
ITUYECKOM OLIEHKE MCI0JIb30BAaHUS HAYYHBIX TOCTUKEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTy OKPYKAOIIEH Cpebl;

» NCNO0JIb30BaHUE NMPHOOPETEHHBIX 3HAHUN W YMEHHWil Ui PelIeHHs MPAaKTUYECKUX 3a/1a4 IMOBCEIHEBHOW XHM3HH, oOecriedeHue
0€30MMacHOCTH COOCTBCHHOW KW3HHW, PAIIMOHAIBHOTO MPHUPOJIOIOIB30BAHUS M OXpaHbl OKPYXKAIOIICH Cpeibl, B MEPBYIO OUYepeb
CBep10BCKO# 00J1aCTH.

TpeOoBaHMs K YPOBHIO NOATOTOBKH BBINNYCKHHUKOB
B ocBoenun nporpamm cpeaHero (MoJHOTo) 001iero 06pazoBanusi 00ecreunBaeTCs COeAMHEHUE IPEIMETHO -UH(POPMAILIHOHHOTO,
JESITeIbHOCTHO - KOMMYHUKAaTHBHOTO U II€HHOCTHO-OPHUEHTAIMIOHHOTO OJIOKOB 00pa30oBaTeIbHOIO Ipolecca, obecreuuBarolee
MOJIHOTY aJaNTalydyd BBITYCKHHKA K OCHOBHBIM TpPEOOBAHUSM COBPEMEHHOW KYJIbTYpbl U OCYIIECTBIEHHE YMEJIOro BbIOOpa
COOTBETCTBYIOIIEH UHANBUAYATIbHBIM 0COOCHHOCTAM MPO(ECCHOHATBHON AEITETbHOCTH.
Brinmyckauk cpeaHero (moaHoro) o6imero o6pa3oBaHus T0DKEH BIAETh CISAYIONIMMH KOMIETCHIUSIMU:
- YMETh PEaNN30BbIBATH B IOBCEITHEBHOM KU3HHU, MTOJTYUCHHBIE B IIKOJIC 3HAHUS U HABBIKU;

- BJIAICTh HABBIKAMH CAMOPA3BUTUA U YMCJIO UX UCIIOJIB30BATH JJIA MOBBIIICHUA JINYHOM KOHKprHTOCHOCO6HOCTI/I;

- 3HaTh COOCTBEHHbIC WHAMBHUAyabHbIE OCOOCHHOCTH, OTPEIEIAIONINE BO3MOKHOCTh 0O0CHOBAHHOTO BBIOOpA COJEpKaHUSI OyayIIero
npodeccrnoHaIBHOTO 00pa30BaHMUSI.

CO,Z[ep)KaTeJ'ILHLIe JIMHUM BBIPAXKAIOT MPHUOPUTCTBI Pa3BUTUA COLACPIKAHUA 06pa303aH1/1;[ Ha PCruOHAJIbBHOM YPOBHC U IIO3BOJIAIOT
CO311aTb YCJIOBUS, HCO6XOJII/IMBIC Ml CaMOOTIPECACIICHUA o6yqaloumxc;1 B OCHOBHBIX C(bean COLIMANBHOM KU3HH. Ka)KI[aﬂ W3 JIMHHM



HalpapjeHa Ha Pa3BUTHE OINPEICIICHHOTO BHJA KOMIIETEHTHOCTH. B3sThie B €MHCTBE OHM OOPa3ylOT HMHTETPATIbHYIO XapaKTEPHCTHUKY
pe3yiibTata 00pa3oBaHMs — COIMAIBHYIO KOMIIETEHTHOCTh. Llenpto cpemHero (moyiHOro) oOmiero oOpa3oBaHUs SBIISIETCS OOECTICYCHHE
YCIIOBUI JIOCTHDKEHHSI BBITYCKHHKOM YPOBHSI 3pEJOCTH, JOCTaTOYHOTO JUIA CaMOOIpENeTeHHs M caMopea3aliu B cdepax
MEXIIMYHOCTHBIX W COLMAJIBHBIX OTHOILICHWH, OTHOWICHHH K TPUPOJE, YPOBHS TOTOBHOCTH K TBOPYECKOM JESATEIBHOCTH U
CaMOCTOSITEIIbHOMY IPUHATHIO PEILEHUN B U3MEHAIOLICHCS )KU3HEHHON CUTYaLHH.

PyOpuka «3HaTh, MOHMMATBL)» BKIIOYaeT TpeOOBaHUS K y4eOHOMYy MaTepuaily, KOTOpBIM YCBaMBaeTCs U BOCIPOU3BOIUTCS
yYaluMuUcs. BBIMTYCKHUKM JOJDKHBI TIOHUMATh CMBICH H3y4aeMbIX (U3WYECKUX TOHSATHHA, (U3HMUECKUX BEIMYMH W 3aKOHOB,
MIPUHIIUIIOB U TIOCTYJIaTOB.

PyOpuka «YMerb» BKiIIO4aeT TpeOOBaHUS, OCHOBAHHBIE Ha 0o0Jiee CIOXKHBIX BHJAX JAEATEIbLHOCTH, B TOM YHCII€ TBOPUECKOI:
OOBSACHATH Pe3y/bTAaThl HAOIIOJEHUM U SKCIIEPUMEHTOB, ONTUCHIBATH (PYHAaMEHTaIbHbIE ONBITHI, OKAa3aBIlINE CYLIECTBEHHOE BIIUSHUE
Ha pa3BuTHe ¢u3uku. [IpencTaBiasTh pe3ynbTaThl U3MEPEHUH C MOMOIIbIO TalnMil, IpaduKoOB, U BBISBISATH HA ATOH OCHOBE
SMIUPUYECKUE 3aBUCUMOCTH, MPHUMEHATH IIOJy4YE€HHblE 3HAaHUA JJs peleHus (U3NUeckux 3agad, MPOBOJUTH IPHUMEPHI
MIPaKTUYECKOTr0 UCIOJIb30BaHUsl 3HAHNUN, BOCIIPUHUMATh U CAMOCTOSITENIbHO OLIEHUBATh HH(POPMAIHIO.

B pyopuke «HUcmoab3oBaTh NPUOOpPeTeHHbIE 3HAHMS W YMEHUS B MPAKTHYECKOW JeATeJILHOCTH W MOBCEIHEBHOM
JKU3HHM» TIPE/ICTaBICHbl TPeOOBaHUS, BBIXOIAIIME 32 pPaMKH Y4eOHOTO Mpollecca W HalleJeHHble Ha pelIeHHEe Pa3HOOOpa3HBIX

JKHM3HCHHBIX 3aJia4

B pesyabTaTe usyueHusi UMK Ha 0A30860M YpogHe YY4€HUK HOJIKEH:

3HATHL/MIOHUMATDH

CMbIC1 ROHAmMuUU: QU3HUYECKOE SBIICHHE, THIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aMMOJICHCTBHE, JICKTPOMArHUTHOE TI0JIe, BOJIHA,
($hOTOH, aTOM, aTOMHOE AP0, HOHU3UPYIOLTUE U3ITYUCHUS, [IJIaHeTa, 3Be31a, ColHeuHas cucTeMa, ralakThKa, BeeneHnnas;

CMBICI (huzuYecKux eIudUH: CKOPOCTh, YCKOPCHHE, Macca, CUila, MMITYJIbC, padoTa, MEXaHUYeCKast SHEPTHsl, BHYTPEHHSS SJHEPTus,
a0COJIIOTHAsl TeMIepaTypa, CpeOHss KHHETUYeCKas OJHEPrusi YacTHIl BEIIECTBA, KOJMYECTBO TEIUIOTHI, JJIEMCHTAPHBIH
AIEKTPUYECKHH 3apsi;

CMbICT huzuUecKuUX 3aKOH08 KIIaCCUIeCKOM MEXaHUKHU, BCEMUPHOTO TATOTEHHSI, COXPAHEHHsI SHEPTUHU, UMITYJIbCA U AIIEKTPUIECKOTO
3apsiaa, TePMOJUHAMUKY, JIEKTPOMAarHUTHON HHAYKIHH, poTodPdexTa;

6KJ1A0 POCCUIICKUX U 3aPYOeHCHBIX yUeHbIX, 0KA3aBIINX HAUOOJbIIIee BIUSIHUE Ha pa3BUTHE (DUBHKHY;

yMeTb

ORUCHIBAMDb U 00DACHAMD ¢u3uuec1<ue AGNEHUA U CBOICMEA me/l: NBIKCHUE HEeOECHBIX Tel U HCKYCCTBCHHBIX CITYTHHUKOB 3CM.III/I;
CBOMCTBaA rasos, JKUJIKOCTEH H TBCPABIX TCJI; JJICKTPOMArHUTHYKO HHAYKOHUIO, PaCIpPOCTPAHCHUC JJIICKTPOMAIHUTHBIX BOJIH,



BOJIHOBBIE CBOMCTBA CBETA; N3IyYEHHUE U MOTJIOMIEHUE CBETa aTOMOM; (PoTo3(h(DeKT;

omauyamyp TUNOTE3bl OT HAYYHBIX TEOpPUH; denamb 6b1600bl HA OCHOBE JKCIEPUMEHTAIBHBIX JAHHBIX; HPUBOOUMb NPUMEPD,
MOKA3bIBAOIIHE, YTO: HAOMIOACHUS U SKCIIEPUMEHT SIBJISIFOTCS OCHOBOM JUIsl BBIABMIKEHHSI TUTIOTE3 U TEOPHIA, MO3BOJISIOT IPOBEPUTH
WCTHHHOCTH TEOPETHYECKHX BBIBOJOB; UYTO (hM3MUYecKas TEOpUs JaeT BO3MOYKHOCTh OOBSICHATH W3BECTHBIC SIBJICHUS MPUPOIBI U
Hay4HbIe (DaKThI, TPEICKA3bIBATH €I[¢ HEU3BECTHBIC SIBICHUS;

npueoOUmMs nNPUMeEPbl NPAKIMUYECKO20 UCHONb3I06AHUA (PU3UYECKUX 3HAHUIN: 3aKOHOB MEXaHWKH, TEPMOJMHAMHUKH U
AJIEKTPOAMHAMUKH B 3HEPre€TUKE; Pa3JIMYHBIX BUJIOB 3JIEKTPOMArHUTHBIX M3JIyUYE€HUH JUIsl Pa3BUTUS PaaAMO U TEIEKOMMYHUKALIUM,
KBaHTOBOM (PM3UKU B CO3JaHUU sJIEPHON IHEPIETUKH, JT1a3EPOB;

60CHPUHUMAMb U HA OCHOBE NOJYYEHHBIX 3HAHUI CAMOCMOAMENbHO OYeHueamsp NH(POPMALNIO, COACPIKAIILYIOCS B COOOLICHUAX
CMU, NnTepHeTe, HAyYHO-TIOMYJSPHBIX CTAThAX;

HCMO0Jb30BATH NPUOOPETeHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOM 1eATeJIbHOCTH U MOBCETHEBHOM KMU3HU IS
obecrieueHnst 6€30MaCHOCTH KHU3HEIEATETLHOCTH B MPOIECCE UCTIOIB30BAHMS TPAHCTIOPTHBIX CPECTB, OBITOBBIX JIEKTPOTPUOOPOB,
CPEACTB paauo- U TEIEKOMMYHUKAIIMOHHOMW CBSI3H;
OLICHKH BJIMSIHMS HA OPTaHU3M YeJIOBEKA U IPyrue OpraHru3Mbl 3arps3HEHUS OKPYXKAIOIEN CpeIbl;
paIOHAIBLHOTO MPUPOAOTIONB30BaHUS U OXPaHbl OKPY)KAIOIIEH CPEJIbI.
Conep:xanue 00pa3oBaHus

1. BBeaenue. OcHoBHBIE 0CO0eHHOCTH GU3MUYECKOro MeToaa ucciaenopanus (1 u)

®dwu3nka Kak HayKa W OCHOBAa €CTECTBO3HAHUS. DKCIICPHUMEHTAIBHBIA XapakTep (u3uku. Dusznveckue BEIUYHHBI U HX
n3mepenue. CBa3u Mexy pru3nueckuMu BeTMuuHaMH. HaydHbIil METOT TO3HAHMS OKPYKAIOLIETO MUPA: SKCIIEPUMEHT — FUIOTEe3a —
MOJieNib — (BBIBOJIBI-CJICJICTBHS C YY€TOM T'PAHUI] MOJICIN) — KPUTEPUAIbHBIN dKcriepuMeHT. Dusnueckast Teopusi. [IpubmmkeHHbINH
xapaktep (U3MUECKUX 3aKOHOB. Moldenuposanue sgieHuii u 00bekmog npupoovl. Ponv mamemamuxu 6 ¢usuxe. Hayunoe
MUPOBO33peHue. [lonamue o ¢husuueckoii kKapmure Mupa.

2. Mexanuka (22 4)
Knaccuueckast mexanuka kak GpyHaamMeHTanbHas ¢puznyeckas Teopusi. [ paHUIbl €e MPUMEHUMOCTH.

KunemaTtuka. Mexanuueckoe aBuxeHue. MatepuaiibHass Touka. OTHOCHTENBHOCTh MEXaHMYECKOTO JBUKeHusd. Cucrema
orcuerta. Koopaunartel. /lpocmpancmeo u epemsa 6 xnaccuueckot mexanuke. Paguyc — Bektop. Bekrop nepemenienus. CKopocTs.
Yckopenue. [IpsmonuHeiiHOe OBMKEHHE C MOCTOSHHBIM ycKopeHueMm. CB0oOoAHOE MafeHue Tenl. JBiKeHue Tela Mo OKPY>KHOCTH.
Yenosas ckopocmo. LIeHTPOCTPEMUTENIBHOE YCKOPEHHE.



Kunemaruka TBepaoro temna. [loctynarensHoe aBmkeHue. BpamjarensHoe ABMKEHUE TBEPAOTo Teia. YTJIoBas U JIMHEHHAs
CKOPOCTH BPAILCHUSI.

Junamuka. OcHoBHOE yTBepkaeHue MexaHuku. [lepBriii 3akoH HbtotoHa. MHepumanbHble cucteMbl otcueta. Cuna. CBs3b
MEXIYy CWION U yckopeHueM. Bropol 3akoH Herorona. Macca. I[lpunyun cynepnosuyuu cun. Tperuit 3akoH Herorona. IlpuHumn

OTHOCHUTEJILHOCTH [ annies.

Cuubl B mpupope. Cuna TaroteHus. 3aKOH BceMHUpHOro TsaroteHus. llepBas xocmuueckas ckopocTb. Cuia TSDKECTH U Bec.
Hesecomocmo. Cuna ynpyroctu. 3akoH ['yka. Cuibl TpeHUSI.

3akoHbl coxpaHeHMsi B MexaHuke. VMmmnynbc. 3akoH coxpaHeHuss uMIyiabca. PeaktuBHOe nBukeHue. Pabora cuibl
Kunernueckas sneprust. [loTeHunanbHas 3Heprus. 3aKOH COXpAHEHUS MEXaHUYECKOM SHEPTHH.

Hcnonp3oBanne 3aKOHOB MEXaHUKH TSI OOBSICHEHUS IBHKCHHSI HEOSCHBIX TEJ U JJIs PA3BUTHSI KOCMUYECKHUX UCCIIEI0BaHUH.
Cmamuxa. Momenm cunvl. Ycnoeus pasnogecus meepooco mena.
Dponmanvhsle 1abopamopHvlie padomaol

1. JIBmxeHue Teja 1Mo OKPY>KHOCTH MOJ JEHCTBUEM CUJ YIPYTOCTH U TSXKECTH.
2. VI3yueHue 3aKOHA COXpAaHEHUS MEXaHUYECKOU SHEPTHUH.

3. Mouaekyasipuasi pusuka. Tepmogunamuka
(21 v)
OcHOBBI  MOJIEKYJISIDHOH  (u3uKH. BO3HUKHOBEHHME AaTOMUCTUYECKOM THUIIOTE3bl CTPOCHHMS BEIIECTBA U €€
SKCIEpPUMEHTaJbHbIE JOKa3aTenbcTBA. Pa3mepbl m macca monekyn. KommdectBo BemiectBa. Moub. IlocrosiHHas ABoranpo.
BbpoynoBckoe aBmxkenue. Cuiibl B3auMoaecTBUS MoJieKya. CTpoeHHe ra3000pa3HbIX, JKUIKAX U TBEPJBIX Tel. TernoBoe IBUKEHHE

MoJieKy1. Mojenb uaeanbHoro rasa. I panuysr npumenumocmu mooeau. OCHOBHOE YpaBHEHUE MOJIEKYISPHO-KUHETUYECKON TEOpHU
rasa.

TeMﬂepaTypa. 9Hepr1/151 TCIIJIOBOI'O JABUWIKCHUS MOJICKYIL. TenmoBoe PaBHOBECHE. OnpeneneHI/Ie TEMIICPATYPHI. AoOcomoTHas
TEMIICpaTypa. TeMHepaTypa — M¢Cpa cpenHeﬁ KUHETHYECKOM SHECPTUU MOJICKYII. I/I3MepeHI/Ie CKOpOCTCfI JABWKCHUS MOJICKYIJI Ir'a3a.

YpaBHeHHe COCTOSIHUS HAEAJIBHOTI0 ra3a. YpasHeHue MenneneeBa — Kinaneiipona. ['a30Bble 3aKOHBI.



3.
4.
5

Tepmonunamuka. Bayrpennss sueprus. Pabora B Tepmoaunamuke. KommuectBo teruorsl. Termmoemkocts. [lepBblil 3akoH
TepMoauHaMuKu. M3ompoueccel. Hzomepmst  Bau-oep-Baanvca. Aouabamuviii npoyecc. BTopoilt 3aKOH TEepMOIUHAMUKH:
CTaTUCTHYECKOEe O0OOCHOBaHHE HEOOpaTUMOCTH mpoueccoB B mpupone. [lopsaok u xaoc. TeruioBsle OBUraTenu: JBUTATEIH
BHYTPEHHETO CropaHus, Au3eib. Xonoounvhux.: ycmpoiicmeo u npunyun oeticmeus. KI1J| nsurareneit. [Ipobaemul snepeemuxu u
OXpPaHbvl OKpYHCarouell cpeowl.

B3aumHoe mnpeBpaieHnune kuakocTeil u ra3oB. TBepable Tesna. Mooenv cmpoenus sxcuokocmeti. VicmapeHue u KUIEHUE.
Hacprmennsnii nmap. Brnaxknocts Bo3ayxa. Kpucrammmdeckue m amopdusie Tena. Moodeau cmpoenuss meepovix men. Ilnagnenue u
omeepoesanue. Ypasnenue mennosoeo banrauca.

@Dponmanvusle 1adopamophvle padomul

OmneiTHas npoBepka 3akoHa ['eit-JIroccaka.
Onwvimnas nposepka 3axona boiinsa-Mapuomma.
Hsmepenue mooynsa ynpyeocmu pe3utul.

4. DIeKTpPOAMHAMMKA
(32 4)

DJIEKTPOCTATUKA. DIJIEKTPUUYECKHUI 3aps] U dJIEMEHTapHble YacTUIIBl. 3aKOH COXPAHEHHUS AIIEKTPUYECKOro 3apsia. 3aKoH
Kynona. Dnekrpuueckoe mnoze. HampsbkeHHOCTh 3iekTpuueckoro mnoss. Ilpunnun cynepnosunuu mosieid. [IpoBogHuku B
aNeKTpocTaTuyeckoM mosie.  Judnmektpuku B anekrpuueckoMm  mone.  [lomspuzaums  audnextpuxoB. [loTeHumanbHOCTH
ANIeKTpoCcTaThyecKoro mojs. IloTeHnuan u pa3HOCTh MOTEHIMANOB. DNEKTpoeMKocTh. KoHaeHcaTopbl. DHEprusi 3JeKTPHIECKOro
TOJIsI KOHJICHCATOPA.

Hocrosinublii 3JjekTpuyeckuii ToK. Cuia Toka. 3akoH Owma g yyactka nenu. ConpoTUBIIEHHE. DJIEKTPUYECKUE LIEMH.
[TocnenoBarenbHOE M MapajielbHOE COeIMHEHUE MPOBOAHUKOB. PaboTa U MOIIHOCTH TOKa. DJIEKTPOABIDKYIIAs cuia. 3akoH Oma
IS TIOJIHOM 1IEIIH.

JJIeKTPUYECKUH TOK B PAa3JIMYHBIX Cpedax. OJEKTPUYECKUM TOK B MeTaliaX. 3d8UcUMOCmb CONPOMUBIEHUs Om
memnepamypuol. Ceepxnposooumocmys. llonynpoBogauku. CoOCTBEeHHAass U MPHUMECHAs MPOBOJUMOCTU TMOIYIPOBOAHHUKOB, P — N
nepexod. [lomynmpoBoaHukoBbIM auona. TpaH3UCTOp. DIEKTPUUYECKUA TOK B IKUAKOCTIX. OJEKTPUUYECKHMH TOK B BaKyyMe.
DneKkTpuyeckuil ToK B razax. [1na3zma.

MarnuTHoe noJje. BzaumopeiictBue TokoB. Maruutnoe nosie. Munykius marautHoro nosst. Cuna Ammnepa. Cuna Jlopenua.
Mar»auTtHsle CBOMCTBA BEIECTBA.



DJIEKTPOMAarHuTHasi MHAYKOHMsA. OTKpbITHE 2UIEKTpOMarHUTHOW uHAykuuu. IlpaBuno Jlenua. Onexmpousmepumenvhule
npu6opsi. MarHuTHeIi MOTOK. 3aKOH JJIEKTPOMAarHUTHOW WHAYKIMH. BuxpeBoe anekrpuyeckoe mone. CaMOMHIYKIHS.
WHAyKTUBHOCTB. DHEPrusi MArHUTHOTO NOJIA. Mazhumuule ceoticmea eeujecmea. JIEKTPOMArHUTHOE T10JIE.

@ponmanvusle 1a60pamophvle padomul

N3ydenune nmocnenoBaTebHOrO U NapajuieIbHOTO COEAMHEHHUI TPOBOHUKOB.
N3mepenne 3/1C u BHYTpEHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.
Onpedenenue 3apsaoa 31eKmpoHa.

HaOGnronenue neiicTBUsS MarHUTHOIO TOJIS HA TOK.

10. U3ydeHwue SBIICHUS MIEKTPOMArHUTHOW WHIYKIIHH.

©ooNo

5. Kosiebanusi 1 BoJIHbI (10 4)

Mexannuyeckue koaedanusi. Ceoo600nvle konebanus. Mamemamuueckuii masmuux. I apmonuueckue konebanus. Amniumyoa,
nepuoo, wacmoma u ¢aza koaedanuii. Boinyscoennvie konebanus. Pezonanc. Asmokonebanus.

DuekTpuyeckue kKojgedanusi. CBoOomHbIe KojeOaHUS B KojebarenbHOM KOHType. Ilepmoa CBOOOJHBIX DIIEKTPUUYECKUX
KoJiebanuii. BeinyxneHnbpie konebanus. [lepeMeHHbIN AIEKTPUIECKUN TOK. AKMuUsHOe conpomueietue, eMKoCms U UHOVKMUBHOCHb

6 yenu nepemMerHozo mokda. MOI/L;HOCWIb 6 yenu nepemerHHoco mokda. Pesonanc 6 3JZ€KmpuLl€CKOI:Z yenu.

IIpousBoacTBO, NMepeaaya u norpedaeHne aeKTpudeckoii sneprun. ['enepupoanue sueprun. Tpanchopmarop. [lepenaua
AIIEKTPUYECKON SHEPTUU.

Mexanuueckue 6onnvl. IlpodonvHvle u nonepeunvie 6onHbl. [nuna eonnsl. Ckopocmv pacnpocmpaueHus 80JHbl. 38yKoGvle
sonnwl. Uatepdepennus BosH. [Ipuniun ['rolirenca. J{udpakmus BoH.

3HeKTp0MaFHHTHLIe BOJIHBI. I/I3nyquHe QJIICKTPOMAruMuTHBIX BOJIH. CsolicTBa QJICKTPOMAruuTHBIX BOJIH. HpI/IHI_II/Il'I
paanuoCBA3U. Tenepunenue.

@ponmanvuaa 1adbopamopnan paboma

11. Onpenenenuie yCKOpeHUs: CBOOOTHOTO MAJCHUSI C TOMOIIBIO MasTHHUKA.



12.
13.
14.
15.
16.

6. OnTuka (10 4)

CaeToBbI€ JTyun. 3aKOH MpeioMiieHus: cBeta. [lonnoe enympennee ompasicenue. [lpuzma. @opmyna Tonkoi aun3el. [loaydenue
M300pakeHs] ¢ TOMOUIBIO JHH3BL. Onmuueckue npubopul. Hx paszpewarowjas cnocobrnocms. CBETOINEKTPOMArHUTHBIE BOJIHBL
Ckopocth cBeTa W MeToibpl ee m3MmepeHus. Jucrepcusi cBera. Mutepdepenmus cBera. KorepenTHocth. dudpakmmsi cBera.
Hudpakuuonnas pemerka. [lomepedHOCTs CBeTOBBIX BOJH. [lomsipu3ammst cBera. M3iydeHWe W CICKTPHI. [MIxana
3JEKTPOMArHUTHBIX BOJIH.

@Dponmanvusle 1adopamophvle padomul

N3mepenune nokazaresns mpeioMIICHUs CTEKIIA.

Ornpenenenre ONTUYECKON CHITBI U (POKYCHOTO PacCTOSIHUSI COOMpArOIel JTUH3HI.
N3Mepenne qiMHbI CBETOBOM BOJIHBI.

Ha6nronenue nnrepdepeHiny u udpaxiiuy cBeTa.

HaGnrogenue crionHoro 1 TMHEHYaTOTO CIIEKTPOB.

7. OCHOBBI CIENUAIBHON TEOPUH OTHOCUTEJIBbHOCTH (3 1)

[Toctynatel Teopun OTHOCUTENBHOCTH. [IpuHIIMIT OTHOCHTENBbHOCTH OHHIITEWHA. [lOCTOSIHCTBO CKOpOCTHM  CBETa.
IIpocmpancmeo u epems 6 cneyuanbHou meopuu omuocumenvHocmu. PenstuBucrckas quHamuka. CBsi3b MacChl U DHEPTHHU.

8. KpanroBas ¢pusuka (13 u)

CaetoBble KBaHThI. TermnoBoe uznydenue. [locrosanas [lnanka. ®otorddexr. YpaBHenue DitHmTerHa s hoTodPdekra.
®dotousl. OmnsiTel JIeOenesa u Basunosa.

ATtomHas ¢pusuka. Ctpoenne atoma. OnbiTel Pesepdopna. Kantosreie noctynarel bopa. Moaens atroma Bogopoaa no bopy.
Tpynnoctu teopun bopa. KBantoBas mexanuka. ['mmotesa ae bpoitna. Coomuowenue neonpedenennocmetii I etizenbepaa.
KopnyckynspHo-BomHOBOM Ayanus3m. Judpaxius 31eKTpoHoB. JIazeps.

duspxka aToOMHOIO siapa. Metoast perucTpanuu SJICMCHTAPHBIX YaCTHILI. PannoakTuBHBIE IMpEeBpallICHU. 3akoH
PaaAnO0aKTUBHOI'O paciiajia U €ro CTaTUCTUYECKUMN XapakTep. HpOTOHHO'HeﬁTpOHHaH MOJCIIb CTPOCHHUA ATOMHOTIO sJipa. I[e(i)eKT Macc
U SHEPrus CBsA3KM HYKIOHOB B SAOPC. HCHGHI/IG U CHHTEC3 AOCp. HI[CpHaH SHCPICTHKA. dusuka QJICMCHTApPHBIX YaCTHUII.
Cmamucmuueckuti xapakmep npoyeccog 6 MuKkpomupe. AHmultacmuubl.

Dponmanvuas nabopamopuasn paboma



17. 3yyeHue TpeKoB 3apsKEHHBIX YAaCTHULL.

Oo6o0maronee nopropenue — 13 4
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TemMaTu4ecKkuil MJIaH

Pazgen, rema

BozmoxxHbie
TEMBI
pedepaTos,
MPOEKTOB |
Apyrux
HCCIIEIOBATE
JIBCKUX
pabot

Bgenenue
®dusnKa ¥ MO3HAHKNE MHUpPa 1
Mexannka 22+4
4y um3
pe3ep
Ba
8
Kunemaruka
1.OcHOBHEbIE TOHSTHS KHHEMATHKH 1 1 Henenst CumMeTpust MPOCTPAHCTBA U BPEMEHU
2.Cxopoctb. PaBHOMEpHOE NpsAMOIHHEHHOE JBUKEHU S 1 Unen atomuszma
3.0THOCUTENBFHOCTh MEXaHUYECKOro ABIKeHus. [IpuHInmI 1 2 Henens EBkimunoBocTh Gusnyeckoro




OTHOCHUTCIIBHOCTHU B MCXaHHKEC

HPOCTPAHCTBA

4. AHaTUTHYECKOE OIUCAaHUe PaBHOYCKOPCHHOI'O HpHMOJ'H/IHGI‘/'IHOI‘O

JIBUKCHUS

5.CBoboaHoOe majzieHue Teln - yacTHeId ciyvaid PYI1/] 3 Hexens Kto nepBrIM n3Mepuin yckopeHue
CBOOOJIHOTO MaicHUS?

6.PaBHOMEpHOE JBMIKEHUE TOUKHU 11O OKPYKHOCTH CBs13b MEXTy TBIKEHUEM Tela 10
OKPY>XKHOCTH U TAPMOHUYECKUMHU
KOJICOAHUSIMU

7.Pemenye 3a1a4 Ha paBHOYCKOPEHHOE JIBIKCHUE 4 menens

8. KontponbHas padora Ne 1 «KuHemarnkay KP Ne 1

JuHaMuKa ¥ CHJIbI B MPpUPoOe

1/9. Macca u cuima. 3akoHbl Hbr0TOHA, X DKCIIEPUMEHTATBHOE 5 Henend [Tpunnun otHocuTenbHOCTH ["anmumnes

MONITBEPIKACHNE
Hcnonp3oBanue 3akoHOB Hpl0TOHA B
Pa3TMYHBIX OTPACIISIX
KHU3HENEATEIbHOCTH YeJI0BeKa

2/10. Pemenue 3a1a4 Ha 3aK0HbI Hpl0TOHA 3axoHbl Hpr0oTOHA B Xy10’KECTBEHHBIX
TEKCTax

3 6 Henens Onbitel 'enpu KaBennuma

/11 Cunbl B MexaHuKe. [ paBUTAIIMOHHBIC CHIIBI

4/12 Cua TsSDKECTH M BeC Ha xakoli miaHere «KuTb jierae»?

5/13 Cuiibl yrpyrocTi- CHIIBI 3JICKTPOMATHUTHOM TIPUPO/IBI 7 Henens Coznanne MaTepuaioB ¢ 3aJaHHBIMH
YIPYTUMHU CBOHCTBAMHU

6/14 Vzyyenue qBUKEHUS Tea O OKPY>KHOCTH MO/ ICHCTBHEM JlaGopartopHas

CHJI YIIPYTOCTH U TSAKECTH. pabora Ne 1

7/15 Cuel TpeHus 8 Hemens Bo3MokHO 11 iBrKeHHE O€3 TpeHwUs?




8/16 Pemienue 3ama4 mo TeMe «JIuHAMUKa 1

9/17 KonrponbHas padora Ne 2 «/luHamuka. CHiibl B IPUPOICH 1 9 Henens KP Ne 2

3aKoHBI COXpAHEHHUSI B MEXaHHKe 9

1-2/18-19 3akoH coXpaHEHHUS UMITYJIbCA 2 10 mememns

3/20 PeakTBHOE IBUKEHUE 1 PeaxkTuBHOE MBUKEHUE B IPUPOJIE,
OBITY, TEXHUKE. ..

4/21 PaGora cuJIbl 1 11 Henens

5/22 Teopembl 00 U3MEHEHUH KHHETUYIECKOH U TTOTCHIIHAIBHON 1 3adeM HHCIIEKTOp U3MEPSET TOPMO3HOM

3HEprun myTh?

6/23 3ak0oH COXpaHEHUs SHEPTHH B MEXAHUKE 1 12 Henens [IpoexT BeYHOTO ABUTATENS

7/24 DxcniepuMeHTAIBHOE U3YUEHIE 3aKOHA COXPAHEHHUS 1 JlaGopaTopHas

MEXaHU9IECKOW SHEPTUH pabora Ne 2

8/25 Perrenue 3a7a4 0 TEME «3aKOHbBI COXPaHCHHUS 13 Henens

9/26 KourponsHast pabora Ne 3 «3aKOHBI COXpaHEHHs B MEXaHHUKe» | 1 KP Ne 3

Mouiekyasipas ¢pusuka. TepMoaguHaMuKka 21

OcnoBst MKT 9

1/27 Ocuosubie nonoxeruss MKT u uX ombITHOE 000CHOBaHHUE

2/28 Perienune 3a/1a4 Ha XapaKTEPUCTHKHA MOJIEKYT U UX CUCTEM 1

3/29 Uneanwubiii ra3. OcHoBroe ypaBHenne MKT umeanbhoro raza | 1 15 nenens [Ina3ma cerogus u 3aBTpa

4/30 TemmnepaTypa 1 B uem uzmeputs Temnepatypy’

5/31 VpaBHeHHE COCTOSHUS HJICATHHOTO ra3a 1 16 nenens




6/32 T"a30BBIE 3aKOHBI

I"a30BBIC 3aKOHEI B )KM3HU

7/33Pelienue 3a1a4 Ha ra30BbIE 3aKOHBI

17 Henens

8/34 OmnprTHas nmpoBepka 3akoHa I eii-Jlroccaka

JlabopartopHast
pabota Ne 3

9/35 KontpomnbHas pabora Ne 4 «Ocuosl MKT umeansHOro rasay

18 menens

KP Ne 4

B3auMHbIe npespamcHus JKMAKOCTEH M ra3os. TBepI[bIe TEJIAa

1/36 PeanpHbiii ra3. Bozayx. Iap.

3HayeHue BIAKHOCTU

2/37 XKumkoe cocrosture BeniectBa. CBONCTBA TOBEPXHOCTH
JKUJKOCTHU

19 mwenens

Uyno MBUIBHBIX ITy3bIpeit

Korna HyHO IPUMEHSTH MOIOLLEE
cpenctBo?

3/38TBepmoe cocTosHUE BEIIECTBA

TepMoauHamMuKka

1/39 BayTpeHHss 2HEPTHS

20 "Henens

[ToyeMy BHYTpEHHSISI SJHEPTHSI 3aBHCUT
OT 4YHKCia CTEEHn ¢cBo0OaEI atoMa?

2/40 Pabora B TepMOTTHAMUKE

3/41 Pemenue 3a1a4 Ha pacyer paboThl TEPMOTUHAMHUYCCKON
CHCTEMBI

21 "Henens

4/42 Tennonepenaya. Konu4ecTBO TEIIOTHI

5/43 TlepBbiii 3aKOH TEPMOTHHAMHKH

22 "enens

6/44 HeobpaTtumocCTh MpOIECCOB B pUpojie. BTopoii 3akoH
TEPMOJIMHAMUKI

HpO6J’I6MLI BCYHOI'O ABUTATECIIA

7/45 TemnoBble ABUTATENH U OXpaHa OKPYKArOIIEeH Cpe/ibl

23 Hemens

NneanpHbIN TENJIOBOW ABUTAaTENb




AJIbTepHaTI/IBHBIe JABUT'aTCIIN

8/46 Pemenune 3aa4 Ha XapaKTEPUCTUKH TEIIOBBIX JBUTATENCH 1

9/47 KoutpomnbHast pabota Ne 5 «TepmomuHaMukar 1 24 "enens KP Ne 5

J1eKTPOAMHAMM KA 21

JjieKTpoCcTATHKA 8

1/48 BBeneHue B 2JIEKTPOAMHAMUKY. DICKTPOCTATHKA 1 Jlerennpl 1 MUGBI 00 JIEKTPOHE
2/49 3akon Kynona 1 25 nenenst YCTpOHCTBO KPYTHIILHBIX BECOB
3/50 Drexrpuueckoe mose. Hanpsokernocts. Mes 1 [IpuMeHeHne cTaTUIECKOro
ONMM3KOJIEH CTBUS JIIEKTPUYECTBA

4/51 Pemrenrie 3a7a4 Ha pacueT HAPSKEHHOCTH DIIEKTPHIECKOTO 1 26 Hemens OKBHITOTEHITNAIHHBIC TTIOBEPXHOCTH
HOJIs ¥ IPUHLIMI CYNIEPIIO3ULIUN

5/52 TTpOBOTHHUKY M TUAJICKTPUKH B AJIEKTPUYECKOM I10JIe 1 ITpoBOAHUKH U TUBIEKTPUKU B IIOI3UH
6/53 DHepreTryecKre XapaKTEPUCTHKH DJIEKTPOCTATHYECKOro momst | 1 27 Henens

7/54 KongencaTopsl. DHEpPIHs 3apsHKEHHOrO KOHIEHcaTOpa 1 [IpuMeHeHne KOHIEHCATOPOB
8/55KonTposnbHast pabora Ne 6 «DJIeKTpoCcTaTHKA 1 28 Henmens KP Ne 6

I[ocTostHHBII JIEKTPUYECKHT TOK 7

1/56 Dnextpuueckuii TOK. Y cioBus ero cymiectBoBanus. Cuia 1

TOKa

2/57 3axon Oma [uist yuacTka menu. ConpoTHBICHUE 1 29 nenens CBepXnpoBOAMMOCTb
3/58Dnekrpudeckue nenu. THITBI COGANHEHUTT TPOBOTHUKOB. 1

4/59 M3yueHune nocienoBaTeIbHOr0 U MapaulebHOTO coeqruHeHns | 1 30 nenens JlabopartopHas

[IPOBOJHUKOB pabora Ne 4




5/60 PaboTa 1 MOIIHOCTB TIOCTOSTHHOTO TOKA 1 CriocoObl 5KOHOMUH JIEKTPOIHEPTHH B
JIOMAIITHUX YCITOBHUSIX
6/61 DrexTpoaBrxkyinas cuia. 3akon OMa TS TIOTHON IeNn 1 31 uvenens
7/62 Onpenenenrie 3JIC ¥ BHYTPEHHETO COMPOTHBIICHHSI 1 JlaGopartopHas
HMCTOYHHMKA TOKa pabota Ne 5
DJIeKTPHYECKHIT TOK B Pa3IMYHBIX cpeaax 6
1/63 DrekTpuUecKHuit TOK B MeTajiax 1 32 uenens
2/64 DnekTpuvecKkuii TOK B MOMYITPOBOTHHKAX 1
3/65 DrexTpudecKnii TOK B BAKyyMe 1 33 uenens
4/66 DnekTpuUeCcKHii TOK B )KHUIKOCTIX 1
5/67 KoutponsHast pabora Ne 7 «ITOCTOSHHBIH SIIEKTPUIECKUI 1 34 uenens KP Ne7
TOK»
6-7/68-69 3aKOHOMEPHOCTH MIPOTEKAHUS IJEKTPHIECKOTO TOKA B
rasax. [1nasma. 2 35 nenens
70

HToro

LN~

Jluteparypa ais yuuress

banam B.A. 3agaun no ¢pusuke u MeTos! ux pemenus. — M.: IIpocsenienue, 2009;
I'mazynoB A.T. Texnuka B Kypce ¢pu3uku cpeueit mkoisl. — M: [Ipocsemmenue, 2009;
Kameneuxwuii C.E. Metoauka pemenus 3a1au no ¢usuke B cpeaneit mkose. — M.: [Ipocsemenue, 2009;
[Neppimkun A.B.COopHuk 3amay no ¢usuke. — M.: Dk3amen, 2010;
PeivkeBuu A.I1. @usuka. 3amaunuk 10-11. M: IIpoda, 2009;
Tynbunnackuiit M.E. KauectBennsle 3agauun no ¢usuke. — M.: [Ipocsemenue, 2001;
ITona JI. Kak pemats 3agauy. — JIbBoB: XKypnan «KBanrop», 1991.
XopomasuH C.A. @uznueckuil SKCIEPUMEHT B cpeHe mkoie. — M.: [IpocBenienue, 1988.




©

agrwNpE

Yennos A.A., Komapes JI.JI. BapuatuBHsIif moxo1 K pelieHunto 3aj1ad no ¢usuke. Kaura mis yaurens. — benropon, Uzn-so benl'V, 2008.
Jluteparypa a8 yyaumxest

Bosniko B.A.. Tectsl no ¢gusuke. — M.: BAKO, 2009.

Jlanre B.H. DxcnepumenTanbable Gpusnyeckue 3aqadu Ha cMekanky. — M.: [Ipocemenue, 2009;
[Munckuit A.A. 3amaun o gusuxe. — M.: [Ipocsemenne, 2010;

PervkeBuu A.T1. @usuka. 3amaunuk 10-11. M: Ipoda, 2009;

Tapacos JI.B. ®u3uka B npupone: Kuura nns ysamuxcs. — M.: Ilpocsemenue, 2008.





