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IHosicuuTe/IbHAA 3aNIMCKA
Pabouyas mporpamMma BHeYPOYHOIi eATeJbHOCTH N0 pusnke «PU3MKa BOKPYT HAC» TpeIHa3HAuYCHA Ul OpraHU3allii BHEYPOUHOU JAEATEIbHOCTH




oOyyaromuxcs 8 kmacca MBOY  «Kusrckas cpeansist oduieoopa3oBarenbHas mKkoya byrHCKOro MyHMuumnanbHoro paiioHa PT» u paspaboTana B COOTBETCTBHH C
HOPMAaTUBHBIMU JOKYMCHTAMMU:
1. ®enepanbhslii 3akoH «O6 oOpazoBanuu B PD» 29.12.2012 Ne 273
2. Ilpuka3 MwunucrtepctBa oOpazoBanus u Hayku P® ot 17.12.2010 Nel897 «O06 yrBepkaeHUU (enepalbHOTO TOCYAapCTBEHHOTO 00IIe00pa3oBaTeIhHOTO
CTaHJapTa OCHOBHOTO 0011ero oopasoBanus» (¢ naMeHeHusAMH OT 29.12.2014 Ne1644, ot 31.12.2015 Nel577).
3. TIporpamma ocHoBHOTO 00mIero obpasoanus. @usuka. 7 - 9 wraccel (aBTopel: A.B. Ilepeimikun, H.B. @unonosuy, E.M. I'ytHuk). @usuka. 7-9 Kiaccer:
pabouwne nporpammel / coct. @50 E.H. Tuxonosa - 5-¢ uzn., mepepad.-M.: Ipoda, 2015. — 400c., cTp.4.

MecTo Kypca B 00pa3oBaTeIbHOM Npolecce.

BreypouHast n1eaTenbHOCTD SBIISIETCSI COCTABHON YacThi0 00pa30BaTEIHLHOTO MpoIlecca U OTHOM U3 (hOpM OpraHU3aIllii CBOOOTHOTO BpeMeHU o0 yuaromuxcs. B
pamkax peanuzauuu PI'OC OO0 BHeypoUHast 1eATeNbHOCTh — 3TO 00pa3oBaTeNbHasl IeATEIbHOCTh, OCYIIECTBIIIEMas B popMax, OTIIMYHBIX OT YPOUHOU CHCTEMBI
oOy4eHus1, ¥ HallpaBJIiCHHAs Ha IOCTIDKEHHUE IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS 00pa30BaTEbHBIX MPOTPAaMM OCHOBHOTO 0011eTo 00pa3oBanus. Peanm3amnus
paboueii mporpaMMbl BHEYPOUHOI AeATeIbHOCTH M0 pu3uKe «PU3NKA BOKPYT HAC» peaTu3yeT OOIMIEHHTEIUIEKTyalbHOE Pa3BUTHE JTMYHOCTH OOYJAIOIIIXCS 8
KJacca.

Ouznyeckoe oOpa3oBaHHe B CHCTeMe O0IIero oOpa3oBaHUS 3aHMUMAET OJHO U3 BEAyIIMX MeCT. SIBisisch (PyHIaMEHTOM HAaydYHOTO MHPOIIOHUMAaHHS, OHO
croco6cTByeT (OpMUPOBAHUIO 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO MO3HAHUS OKPYXKAIOIIET0 MUPA, (PyHIaMEHTaNIbHBIX HAYYHBIX TEOPHUM 1 3aKOHOMEPHOCTEH,
dbopMupyeT y ydaluxcsi yMEHUS UCCIIEeI0BAaTh U OOBACHATH SBJICHUS PUPOJIBI U TEXHUKH.

MonepHu3anusi COBpEeMEHHOro 00pa3oBaHUs OpPUEHTHpOBaHAa Ha (HOPMHUPOBAHHME Yy YYaUIUXCS JIMYHOCTHBIX KAdyeCTB, COLMAIBLHO 3HAYMMBIX 3HAHUH,
OTBEUAIOUINX JTUHAMUYHBIM M3MEHEHUSM B COBpeMeHHOM olmiectBe. HeoOXxoaMMo NMOBEpHYThCSA K JMYHOCTH peOeHKa, K €ro MHAMBHUIYaIbHOCTU, JUYHOCTHOMY
OTIBITY, CO3/1aTh HAMIYYLINE YCIOBHS JUIsl pA3BUTUSL U MAKCUMAJIBHOM pean3alii ero CKIIOHHOCTEH U CIIOCOOHOCTEN B HACTOSIIIEM U OYAYIIEM.

Peanuzanusi mporpaMMbl BHEYPOUHOM JesiTeNbHOCTH «®H3MKAa BOKPYI Hac» NpeanojaraeT WHAUBUAYAIbHYIO W TPYNIOBYIO paboTy oOyyaroumumxcs,
IUIAHUPOBAaHUE U MPOBEJICHUE HCCIIENOBATENBCKOIO 3KCIIEPUMEHTa, CAMOCTOSITENIbHBIA COOp JaHHBIX JUIS PELICHUS MPAKTHYEeCKUX 3a/ady, aHalli3 M OILICHKY
MOJIyYE€HHBIX pe3yabTaToB. lIporpamma mpeaycMaTpuBaeT He TOJIBKO OOyYarolive M pa3BUBAIOLIME IIeNM, €€ peanu3alus CliocOOCTBYeT BOCHHUTAHUIO TBOPYECKOMN
JUYHOCTH C aKTUBHOM >KU3HEHHOU mo3unue. B pamkax exeHeneabHbIX 3aHATUH 00ydaronuecs IIaHUPYIOT SKCIIEPUMEHTHI, IPOBOAAT UX, 00CYKIAI0T PE3yabTaThl,
PEIIAIOT SKCIIEPUMEHTANIbHBIC 3a/IaHUs, 3314l Pa3IUYHBIX (POPM U TUIIOB, OCYIIECTBISIOT IPOESKTHO-UCCIIEI0BATENBCKYIO AESITEIbHOCTD.

Kpr BHCypO‘IHOﬁ JACATCIIBHOCTH I10 06H_[CI/IHTGJ'IJ'IGKTyaJ'ILHOMy HaIlpaBJICHUIO «®Dusnka BOKpPYT' HAC» HOCUT KOMIUICKCHBIHT XapaKTep, 4TO OTPA)KCHO B
MCKIIPECAMETHBIX CBA3AX C TAKUMU y‘le6HLIMI/I JUCHUIIIIMHAMH KaK: XHWUMMHA, anre6pa, reomMeTpud, I eorpa(bm{, ounoorus . Hpez[nar acMas nporpamMmma BHeypquoﬁ
ACATCIBHOCTHU B 8 Ki1acce paccunTaHa Ha 1 roa O6y‘IeHI/I5{ ( 4qacC B Henemo). B 8 xmacce — YUYUTHBIBAA MPA3AHUYIHBIC THU, 3a TO 6YI[CT JaHO - 34 yaca

1. Ilmanupyemble pe3yJabTAThI.

Jluunocmmnowie:

C(bOpMHpOBaHHOCTB MO3HABATCJIBHBIX HHTCPECOB HA OCHOBC PA3BUTHA MHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX CHOCOGHOCTeﬁ ydaruxcs;

Y6C)KI[CHHOCTB B BO3MOXHOCTH INO3HAHUA ITPUPOILI, B HCO6XO,[[I/IMOCTI/I Pa3yMHOTO HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ HAayKHu U TEXHOJIOT U JJIA ﬂanLHeﬁLuero Pa3BUTUA
YeJI0BEUECKOro 00IIecTBa, yBaKEHHE K TBOPLIAM HAYKH U TEXHUKH, OTHOIIECHHE K (PU3MKE KaK IEMEHTY 00Iedesio BEeUeCKO KyIbTYypHI;



CaMOCTOSITEJIBHOCTb B IPUOOPETEHNN HOBBIX 3HAHUM U IPAKTUUYECKUX YMEHUM;

TOTOBHOCTb K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMH U BO3MOXKHOCTSIMH;

MOTHBAIM 00pa30BaTEIbHON JAESITEILHOCTH HA OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO MOAX0/14;

(bopMupoBaHKE IIECHHOCTHBIX OTHOIICHUH IPYT K APYTY, YIUTENIIO, aBTOPAM OTKPBITHIA U U300peTEHHIA, pe3ylibTaTaM 00ydeHHUSI.

Memanpeomemmnuie:

OBJIAJICTh HABBIKAMHU CaMOCTOSTEIBHOTO TPHOOPETCHHSI HOBBIX 3HAHWH, OpraHU3aIK YICOHOH NI TEIIBHOCTH, TIOCTAHOBKH IIEJICH, TUIAHUPOBAHUS, CAMOKOHTPOJIS U
OIICHKH PE3YJIbTATOB CBOCH JIEATEILHOCTH, YMEHUSAMH MPEJIBUIECTh BO3MOKHBIE PE3yIbTaThl CBOUX JICHCTBUIA;

MMOHUMATh PA3TUUUS MEXKIY HCXOJHBIMH (DaKTaMU M THUIOTE3aMH JUIsl UX OOBSICHEHHS, TEOPETUYECKUMHU MOJIEISIMU M pPEaIbHBIMU OOBEKTaMH; OBJA/ICBAaTh
YHUBEPCAIBHBIMU YY€OHBIMU JEHCTBHUSMHU Ha MPUMEpPAX THUIOTE3 IS OOBSICHEHUS M3BECTHBIX (PAKTOB M DKCHEPUMEHTATHHOM MPOBEPKH BBIJIBUTAEMBIX THIIOTE3,
pa3pabaThIBaTh TEOPETUUECKHUE MOJIEIH MPOIECCOB WJIH SIBJICHUM;

dbopmMupoBaTh yMEHUSI BOCIIPHHUMATh, MepepadaThiBaTh M MPEJOCTABISITH MHPOPMALMIO B CIOBECHOW, 00pa3HOM, CHUMBOJWYECKOW (opmax; aHAIU3UpPOBATH U
nepepadaThiBaTh MOJYYEHHYI0 MH(GOPMAIIMIO B COOTBETCTBUU C MOCTABJICHHBIMH 33JladaMU, BBIJCISITh OCHOBHOE COJIEpKaHUE MPOUYUTAHHOTO TEKCTa, HAXOJUTh B
HEM OTBETHI Ha TIOCTABJICHHBIE BOIIPOCHI M M3J1arath €ro;

MpuoOpeTaTh OMBIT CAMOCTOSITENIBHOTO TOWCKA, aHaimW3a W oTOOpa MHQPOpPMAlUM C WMCIOJIB30BAHHEM PAa3JIMYHBIX WCTOYHUKOB W HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTHH JIJIsl pEIICHHs TT03HABATEIbHBIX 3a/1a4;

Pa3BUBATh MOHOJIOTHYECKYIO U TUAJIOTUUYECKYIO PE€UYb, YMETh BBIPAKAaTh CBOM MBICII U BBICTYIIWBATH COOCCETHUKA, TOHUMATh €0 TOYKY 3pEHUs, MPU3HABATH MTPABO
JPYroro 4eioBeka Ha HHOE MHEHHE;

Ilpeomemnmnuwie:

(dhopMupOBaTh MPEACTABICHHUS O 3aKOHOMEPHOU CBSI3U M TIO3HAHUU SIBICHUW MPUPOJIBI, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpasyroniel poiau (pu3uku
IUTSl pa3BUTHUS IPYTUX €CTECTBEHHBIX HAyK, TEXHHUKH W TEXHOJIOTUH; O HAYYHOM MHPOBO33PEHUHU KaK Pe3yNbTaTe W3 y4YCHUs OCHOB CTPOCHHUS MAaTEepHUU U QyHIaMEH-
TaJbHBIX 3aKOHOB (DU3UKHU;

(dbopMUpPOBaTh MEPBOHAYATIBHBIC TPEACTABICHUS O PU3UUECKON CYITHOCTH SBJICHUN PUPOIBI (MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX), BUIaX
MaTepuH (BEUIECTBO M I10JIE), TBIKEHUH KaK CIIOCO0E CYIIECTBOBAHUS MAaTCPUH; YCBAUBATh OCHOBHBIC UJICU MEXaHUKH, aTOMHO-MOJICKYJISIPHOTO YYCHHUSI O CTPOCHHUH
BEIIIECTBA, JIEMEHTOB AJICKTPOJMHAMUKA ¥ KBAHTOBOW (DU3UKH; OBJIA/ICBATh MOHITUHHBIM aIlllapaToM U CHMBOJIMYECKUM SI3bIKOM (DU3UKH;

npuoOpeTaTh ONBIT MPUMEHEHHS HAyYHBIX METOJIOB IO3HAHWs, HAOMIOACHUS (PU3MUYCCKUX SIBICHHH, MPOCTHIX SKCIEPUMEHTAJIBHBIX HCCICIOBAHHUN, MPSIMBIX H
KOCBEHHBIX U3MEPEHUI C UCTIOJIb30BAHMEM aHAJIOTOBBIX U IIU(DPOBBIX U3MEPUTEILHBIX IPHUOOPOB; MOHUMATh HEN30EK HOCTh IMMOTPEITHOCTEH JTFOOBIX H3MEPEHHIA,
MOHUMATh (PU3MYECKUE OCHOBBI M MPHHIMUIIBI JCHCTBUS (PaOOThl) MAlllMH U MEXaHU3MOB, CPEICTB MEPEIBUKCHUS U CBS3U, OBITOBBIX MPHUOOPOB, MPOMBIIICHHBIX
TEXHOJIOTHYECKUX MTPOLIECCOB, BIIMSHUE UX HA OKPYKAIOIIYIO CPEy; OCO3HABATH BOBMOYKHBIC TPUYMHBI TEXHOTEHHBIX U 3KOJIOTUYECKHX KaTacTpod;

0CO3HABaTh HEOOXOAUMOCTh IIPUMEHEHUS JIOCTHKCHUN (DU3UKU M TEXHOJIOTUH JUTSl PAlIMOHATILHOTO PUPO/IOTIOIB30BAHUS;

OBJIaJIEeBaTh OCHOBaMH 0OE€30TACHOTO HMCIIOIb30BAHHS €CTECTBEHHBIX U MCKYCCTBEHHBIX DJIEKTPUYECKUX M MarHUTHBIX MOJIEH, SJEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH,
€CTECTBEHHBIX U MCKYCCTBEHHBIX HOHU3UPYIOIINX U3IIyUYeHU BO M30€KaHUE UX BPEIHOTO BO3JCHCTBUS Ha OKPYKAOIIYIO CpPE/ly U OPTaHU3M YelIOBEKa;

2. Cogep:kaHue Kypca.
Puznyeckuii MeTOJ M3YYCHUANIPUPObI: TEOPeTHYECKNI M IKCIIepUMeHTANbHbIN (3 yaca)

TensioBble siBjeHus ( 8 yacos)



Teopus:

Buyrpennsis sneprus. Temneparypa. Tepmomerpsl n ux Bubl. Temionepenaya: TEIIONPOBOAHOCTb, KOHBEKLUS, U3aydyeHue. Vcnosnb3oBanue 3neprun ConHLa Ha
3emie. Tepmoc. Berpel. Crioco0Obl nepeaun tema. KonndecTBo TEmoThl. ArperaTtHble COCTOSHUS BemiecTBa. [lnaBneHune u oTBepAeBaHHE KPUCTAUIMYECKHX U
amopdubix Ten. Mcmapenne n xonneHcanus. Kunenne. BriBerpuBanue. Bnaxknocts Bo3myxa. Touka pocsl. @u3nKa U HapOAHbIE IPUMETHI. TeIIOBbIE ABUTATENN B
YKU3HH U B OBITY.

IIpakTHKa, JKCIIEPUMEHT: (C UCnonb3oBaHMeM obopyaoBaHus «Touyka pocTar):

[Tpaktuyeckas padora Nel «MccnenoBaHre H3MEHEHHS CO BPEMEHEM TEMITEPATYPhl OCTHIBAIOIIEH BOIBIY.

[IpaxTueckas padora Ne 2 «MccnenoBanue aMOpQpHBIX TEM.

IIpenMeTHBLIMHU pe3yabTATAMH OO0YYCHHUS 1O TAHHOHW TeMe SBIISIOTCS:
L] IIOHUMAHHUC U CHOCO6HOCTI) O6’I)${CH${TI) (1)I/I3I/I‘~IGCKI/IG SIBJICHUA. KOHBCKIIHS, H3nyquMe, TCHHOHPOBOZ{HOCTB, N3MCHCHHC BHy’I’peHHGI\/'I SHGPFI/H/I TCJIA B pesyanaTe

TGHJ’IOHGPGZ{&‘-II/I 1501051 pa6OTI)I BHCUIHUX CHII, I/ICHapeHI/IG (KOHJICHC&HI/IH) 1 IIJIaBJICHUC (OTBepILCBaHI/IC) BCIICCTBA, OXJIAXKIACHHUE XKHUJIKOCTU HpI/I I/ICHapeHI/II/I,
PY KHUIICHUE, BBIIIaICHUEC pOCBI;
8 YMCHHE H3MEPSTh: TEMIIEPATypPy, KOJTUIECTBO TSIUIOTHI, YACIBbHYIO TETUNIOEMKOCTh BEIIESCTBA, YACIHHYIO TeIIOTY IUIABJICHHS BEIIECTBA, BIIAKHOCTD BO3/TyXa;
®  BJIQJICHHC DKCIICPUMEHTAIBHBIMIA METOJ/IaMU MCCIICTIOBAHMUS: 3aBUCUMOCTH OTHOCHUTEIHHOHN BII&YKHOCTH BO3/TyXa OT JIABJICHUS BOJITHOTO Tapa, CoJepiKamierocs B
e BO3JyXe IIpH JAHHOW TeMIIepaType; JaBJICHUS HACBIIICHHOTO BOJSHOTO Mapa; ONpeIeICHAS YISIbHONW TEIIOEMKOCTH BEIIIeCTRA,;
® TIOHMMaHWE MPUHIUIOB JCWCTBHUS KOHJIEHCAIIMOHHOTO M BOJIOCHOTO THTPOMETPOB, NICUXpPOMETpa, ABUTATENII BHYTPEHHErO CrOpaHus, MapoBOW TYpOWHBI U
e Crmoco0oB obOecrieueHust 0€30MaCHOCTH MTPH UX UCTIOJIB30BAHHH;
¢ TIOHMMaHHWE CMBICJIA 3aKOHA COXPAHECHHS U MPEBPAIICHUS SHEPTHH B MEXaHUUECKUX 1 TEIJIOBBIX MPOIIECCaX M YMEHHUE MMPUMEHSTh €r0 Ha IIPAKTUKE;
®  OBJAJCHHE CITOCOOAMM BBHITIOJIHEHHS PACUETOB JUISI HAXOXKJCHUS: yJEIbHON TETUIOEMKOCTH, KOJMYECTBA TEIUIOTHI, HEOOXOAMMOTO JUIsl HarpeBaHUs Tesla WITH

BBIJISISIEMOTO MM TPU OXJIKICHUM, YIEIBbHOW TEIUIOTHI CrOpaHWs TOIUIMBA, YACTBLHOW TEIUIOTHI TIIABJCHUS, BIAKHOCTH BO31yXa, YIACIBHOW TEIMJIOTHI
e TapooOpazoBanus u koHaeHcaruu, KI1/[ TernoBoro neurarens;
®  YMEHHE HCIOJIb30BaTh MOJyUYECHHbIE 3HAHUS B TIOBCEAHEBHOM XKM3HU (IKOJIOTHS, OBIT, OXpaHa OKPYKAIOIICH CPEIIbI).
JileKTpUYecKue sABJeHus (8 yacon)
Teopus:
HcTopus snektpudectBa. Dnekrpusanus Tel. [IpuTsokenne u oTTalkuBaHUE dIEKTPUUECKUX Te. JnekTpockomn. [IpoBoauuku u nuanekrpuku. [1omynpoBogHuky.
DneKTpruYecKas Ielb U €€ COCTaBHbIC YacTH. 3akoH OMa. PeoctaTel. Y enpHOE conpoTuBiieHre. Buabl cOeIMHEHHS POBOJHUKOB. MOIIIHOCTD AJICKTPHY €CKUX
puOopoB. beITOBBIE AeKTpUYecKue Mpuoopsl. HarpeBanue npoBoaankoB. KopoTkoe 3ambikanne. KonneHcaropsl. MI300peTeHue IaMITbl HaKaIuBa HUSL.
DNEeKTPUYECKUE HarpeBaTeIbHbIC MPUOOPHI

IIpakTHka, JKCEPUMEHT: (C UCnonb3oBaHWeM o6opyaoBaHuA «Touka pocTan):
[TpakTiueckas pabota Ne 3 «DnekTpu3aius pa3IuIHbIX TET U U3YYCHHUE UX B3aUMOJICHCTBUSY.
[TpakTideckas pabota Ne 4 «M3roToBIeHUE IEKTPOCKOTIA»
IIpenmeTHbIMHU pe3yabTaTaAMM 00YUYCHHUS 110 TaHHOUN TeMe SBISIOTCS:
® TIOHMMaHHE U CIOCOOHOCTh OOBSACHATH (PU3WYECKHUE SBICHUS: DJICKTPU3ALMS Tell, HarpeBaHHE MPOBOJHUKOB DIEKTPHUECKUM TOKOM, SJIEKTPUYECKHH TOK B
MeTaJiaX, YIEKTPUIECKHUE SIBIICHUS C TIO3UIIMH CTPOSHUS aTOMa, IEHCTBHSI AIEKTPUIECKOTO TOKA;
® yYMEHHE U3MEPSTh: CHITy MIEKTPUUECKOTO TOKA, HIEKTPUIECKOE HATIPSKEHUE, DTIEKTPUUECKUN 3apsifl, dIEKTPUIECKOe COTIPOTHBIICHHUE;
® BJAJIEHUE DKCIEPUMEHTATBHBIMU METOJaMH HCCIIEeTOBAHUS 3aBUCHMOCTH: CHJIBI TOKA Ha y4acTKe IENU OT JJEKTPHUUYECKOTO HAIMPSIKEHHSI, AIEKTPUUYECKOTO
COHpOTI/IBJICHI/ISI HpOBOI[HI/IKa OT €10 JJIMHBI, II0IIaau HOHGpG‘IHOFO CCUCHUA U MaTepHaﬂa;



¢ TIOHMMAaHHE CMBICIIA OCHOBHBIX (DM3MUECKUX 3aKOHOB M YMEHHUE MPUMEHSITh X Ha NMIPAKTHKE: 3aKOH COXPAHEHUs IEKTPUUIECKOTO 3apsiia, 3akoH OMa Juis ydacTka
uenw, 3akoH Jxoyns—IJIeHna;
¢ TIOHMMAaHWE TPUHIMMA ACUCTBUS DJIEKTPOCKOIA, JJIEKTPOMETPA, TAIBBAHHMYECKOTO JJIEMEHTa, aKKyMyisaTopa, (OHApWKa, peocrara, KOHACHCATOpa, JaMITbI
HaKaJIUBaHUs U CIIOCOOOB obOecrieueHrs 0€30MacHOCTH IPHU UX UCIIOJIb30BAHUY;
® BIIAJICHUE CIIOCOOAMU BBHITIOJIHEHUS PACUETOB IS HAXOKICHHS: CUJTbI TOKA, HANIPSHKEHUS, COMPOTUBIICHUS TP NAPAJLICIFHOM U MOCJIEI0BATEILHOM COSAMHEHUN
MIPOBOJIHUKOB, YJIETHHOTO CONPOTUBIICHUS MPOBOIHHUKA, PAOOTHI M MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA, KOJUYECTBA TEIJIOTHI, BBIACISIEMOrO MPOBO JHUKOM C TOKOM,
€MKOCTH KOHJIEHCATOPa, padO0ThI JIEKTPUUECKOTO IOJIsl KOHACHCATOpa, JHEPTUU KOHJEHCATOPA;
® yYMEHHE UCIOJH30BaTh MOJYICHHBIC 3HAHUS B TIOBCSTHEBHOM KU3HU (IKOJIOTHS, OBIT, OXpaHa OKPYXKAIOIICH CPe/ibl, TEXHUKA 0€3011acCHOCTH).
DJIeKTPOMArHUTHBIE siBJIeHus (5 yaca)
Teopus:
MarnuTtHOe ToJie 3eMIu U ApYrux IIaHeT. MarHuTHBIE JTMHUU MOCTOSTHHOTO MarHuTa. Kommnac m ero mpUHIMN ASUCTBUS. DJIEKTPOMATHUTHI U UX MPAKTUIECKOE
MIPUMEHEHUE.
Ilpakmuka, skcnepumenm: (c cnonb3oBaHuem o6opyaoBaHus «Touka pocTar):
[Tpaktuueckast pabota Ne 5 «HamarununBaHue METATHYECKUX TIPEIMETOB. (KApTOH, METATUISCKUE OTTHIIKH ).
IIpeaMeTHbIMM pe3yJibTATAMU 00YUYCHUS TIO TAHHOW TEME SIBIISTFOTCSI:
® TIOHMMaHUE U CIIOCOOHOCTH OOBIACHATH (PM3NUECKHUE SBJICHHS: HAMAarHUYEHHOCTH JKeJie3a U CTaJIH, B3aUMOJCHCTBHE MarHUTOB, B3aUMO/ICUCTBHE MPOBOJHHUKA C
TOKOM M MarHUTHOM CTPEJKH, IEHCTBUE MATHUTHOTO TOJIS HA MPOBOJIHUK C TOKOM;
®  BIIaJICHHE SKCIIEPUMEHTAILHBIMU METO/IaMHU UCCIIEI0BAHMS 3aBUCIMOCTH MarHUTHOTO JIEHCTBUS KaTyLIKU OT CHJIbI TOKA B LIETIH;
®  yMEHHE HCIOJb30BaTh MOTyUYE€HHbIE 3HAHUS B IOBCEAHEBHOM XKU3HU (IKOJIOTHS, OBIT, OXpaHa OKpYKalouleil cpeibl, TeXHUKa OE30MacHOCTH).
CaeroBble siBjieHus (9 yaca)
Teopus:
CsetoBoii Jiyd. CosHeuHble 3aiiunku. [logydeHne TeHH W TOJYyTeHHU. 3aKOHBI OTPaKeHUs M mpesiomyieHus cBera. Kak Apxumen mojpker puMckuii ¢iot. CriekTp.
JIuuzpl. Ouku. OnTudeckrue NpuoOpsl U UX TPUMEHEHHE.
Ilpakmuka, 3xcnepumenm: (c ncnonb3oBaHuem o6opyaoBaHuA «ToYka pocTan):
[IpakTudeckas paborta Ne 6 «HaOnrogeHne oTpakeHUS CBETa».
[IpakTrueckas paborta Ne 7 HaGmroieHue npeioMiIeHHs CBETa»
[TpakTiueckas padborta Ne 8 «[lomydenue pagyrun»
IIpenmMeTHbIMHU pe3yJibTaTaAMH 00YUYEHHUS 110 TaHHOM TeMe SBISIOTCS:
® T[IOHUMAaHUE M CHOCOOHOCTh OOBSACHATH (PU3UUECKUE SIBICHUS: MPAMOJHMHEWHOE pPaclpoCTpaHEHHE CBeTa, 0Opa3oBaHUE TEHH M TOIYTEHH, OTPaKEHUE U
MPEIOMIICHUE CBETA;
YMEHHE U3MEPATH (POKYCHOE PACCTOSIHIE COOUpPAIOIIel TMH3BI, ONTUYECKYIO CUTY JIMH3BI,
BIIQJICHUE DKCIIEPUMEHTAILHBIMH METOJAMH HCCIEI0BAHUS 3aBUCUMOCTH: H300paKEeHUS OT PACIIONIOKEHUS JIAMITbI Ha PA3IUYHBIX PACCTOSIHUAX OT JIMH3HI,
yria OTpa)KE€HHUA OT YIJia MaJIeHUsl CBeTa Ha 3€pKaJlo;
¢ T[IOHUMAaHHUE CMBICIIAa OCHOBHBIX (PM3UYECKHX 3aKOHOB M YMEHHE MPUMEHATh MX Ha MPAKTUKE: 3aKOH OTPaKEHUS CBETA, 3aKOH MPETOMJICHHS CBETa, 3aKOH
MPSIMOJIMHENHOTO PACIPOCTPAHEHHS CBETA;

3akmounTesbHoOe 3aHsaTHE. (1yac)



HOZ[BCZ[CHI/IC HUTOI'OB pa6OTBI 3a roia. HOOH_[peHI/Ie ydJalmuxcsd, NpOoABUBIINX dKTUBHOCTb U YCCPAUC HA 3aHATUAX.

3. TemaTnuyeckoe NJIAHMPOBAHHE KypPCca BHEYPOUYHOH JesATeNbHOCTH «Du3nKa BOKPYTr Hac» 8 Kiacca ¢ ykazaHueM KOJIU4eCTBA
4acoB, OTBOAUMBIX HA OCBOEHHE KaK/10i TeMBblI.

Ne Ha3zBanue pa3aena (Tembl) Coneprxanue yueOHOr0 npeamMera, Kypca

1. | ®usnueckuii MmeToa U3yYeHHSA Omnpenenenre 1eHb! AeeHUs TpUOOPOB, CHATHE NMOKa3aHu. Onpeesnenre NorpenHocTen
NPUPOABI: TEOPETHYECKUI U U3MEpPEHUN.
JKCIIEPUMEHTAJIbLHBII

2. | TennoBble SIBJICHHSI H METObI HX Onpenenenre yJUIMHEHU Tela B Mpoliecce N3MEHEHUs TeMnepaTypbl. Perienue 3agau Ha

ompeieNieHre KOJIMYeCTBa TeIUIOTHL. [[prMeHeHre TeTI0BOTO PaCIMpPEHUs IS PETUCTpaIluu
TeMriepatypsbl. MccienoBanue mpoIieccoB TUIABJICHUS M OTBepAeBaHus. M3yuenue ycTpoiicTBa
TeIUIOBbIX JBurareneil. [Ipubopsl 115 n13MepeHus BIaXKHOCTH BO3AyXa.

3. | DnexkTpuueckne ABJIEHUA U METOAbI Ornpenenenne yaeapbHOro COMPOTUBIICHUS NPOBOHMKA. 3akoH OMma i ydacTka uenu. Pemenne
3aga4. McciaenoBanue v HCHOJIb30BAHUE CBOMCTB AIIEKTPUUYECKUX KOHJEHCATOPOB. Pacuer
norpebnsemoit anektposneprun. Pacuer KII/] anekrpruueckux ycrpoicTs. Pemenune 3amad Ha 3aK0H
Jxoynsa -Jlenna.

4. | DeKTPpOMArHUTHbIE SIBJIEHUS [Tonyuenue u pukcrupoBaHHOE N300paKEHUE MAarHUTHBIX NoJieil. M3yueHue cBOiCTB
anekTpomaraura. M3ydenue moienu snekrpoasuraresisa. Pemenne kauecTBEeHHbIX 3a/1a4.

HCCJICI0BAHUA

HX UCCJICA0OBAHUSA

5. | OnTuka N3yuenue 3akoHOB oTpakenus. Habmonenue oTpaxeHus u npeaomiieHus ceeta. MzoopaxeHus B
auH3ax. Onpenenenye riaBHOTo (POKYCHOTO PacCTOSTHUS U ONTHYECKOM cuiibl TMH3bL. Habmonenue
unTepdepeHun ceera. Pemenue 3aqad Ha npenomieHue cBera. Habmronenue noaHoro oTpameHus
CBeTa.

TemaTnueckoe miianHMpoBanue 8 Kiace



Haumen Conepxanue Koanuect ®opma Hcnoan3oBanue Jara
OBaHHE BO 3aHATHH odopynoBanus «Touka
pasziena 4acoB pocrtay
|. ®u3nyeckuii MeTox M3yUYeHUsI MPUPO/IbI: TEOPETHYECKUI U 3y
IKCIMEPUMEHTAIbLHbII
1 BBonHoe 3anatue. IHCTpYKTaK 110 TEXHUKE OE30TIACHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudpoBoit 1abopaTopueit
"Touka pocra"
2 DxcnepuMmeHTanbHas padora Ne 1 «OrnpeeneHne neHbl AeIeHUs 1 sKcTiepuMeHT | JIuHelika, enta MepHas,
puOOPOB, CHATHE TIOKA3aHUI» M3MEPUTEIBHBIH [HITHH]IP,
Ha 6a3e IlenTpa "Touka PocTa" TCPMOMETP, TaTIUK
TEeMITepaTyphl
3 Ornpenenenre MOrpemHOCTEN U3MepeHus. Penienne kaueCTBEHHbIX 1 penieHue
3azad. 3a1a4
I'maBa Il. TenjoBbIe IBJEHHS U METOAbI HX HCCJIE0BAHUS 84
4 Ornpenenenue yaJIMHEHHs Tela B IPOIIECCEe U3MEHEHUS 1 OIIBIT - JlaboparopHsbrit
TEMIEPATYPHI UCCIIEIOBaHNE | TEPMOMETP, NATYUK
Ha 6a3e Ilentpa "Touka Pocta" TEMIIEPaTypPbl
5 Pemenue 3aia4 Ha onpeseieHue KOJINYECTBA TEIIOTHI. 1 pelieHue
3a1a4
6 [IpuMmeHeHue TErI0BOTo paciuPEeHHs sl perucTpaluu 1 pe3eHTalHs
TeMIepaTypbl. AHAIU3 U 000011IeHNEe BO3MOXKHBIX BAPUAHTOB
KOHCTPYKLMH.
7 OkcniepuMeHTanbHas padota Ne 2 «McenenoBanue mpoieccoB 1 SKCIEpUMEHT | JlaTumMk TeMmeparypsl,
IUIABJIEHUS U OTBEPICBAHUIY. KaJIOpUMETP, COCYI €
Ha 6a3e IlenTpa "Touka PocTa" TAOIIMM JIHTIOM, COCYA C
BOJIOU, DJICKTPOHHBIC BCCHI.
8 [TpakTuueckas padorta Ne 1 «/3yueHue cTpoeHHst KPUCTAIIIOB, UX 1 MpaKTUYECKas
BBIPAII[UBAHUEY. pabota
9 N3yuenue ycTpoiicTBa TEIJIOBBIX ABUTATEIICH. 1 TEKIHUs
10 [TpuGops! A U3MEPEHUs BIAXHOCTH. JKCIIEpUMEHTaIbHAas paboTa 1 SKCTIIEpUMEHT | JaTuuk TemmepaTypsl,

Ne 3 «OmnpeneneHue BIaKHOCTH BO3yXa B KAOMHETAX LIKOIBD)
Ha 6a3e Ilentpa "Touka Pocra"

TEPMOMETP, MapiIsi, COCYJ C
BOIOH




11 Pemenne kauectBeHHBIX 3a1a4 Ha onpeneneHue KII/I remiosoro 1 pelieHue
nsurareis. https://uchitel.pro/3asaun-Ha-Ka-TeIIoBbIX- 3amay
BUTATEIICH/
1. DaexkTpuyeckne siBJIEHUSI M METOAbI UX HCCJIET0BAHUSA 84
12 [IpaxTuueckas padota Ne 2 «OnpezneneHue yaeabHOTO 1 npakTudeckas | JaTuumk HanpsKeHus,
COIIPOTHUBIICHUS PA3JIUYHBIX IIPOBOIHUKOBY. pabota BONIETMETP JBYXIPEICIbHbIH,
Ha 6a3e LlenTpa "Touka Pocra" MCTOIHHK ITUTAHH,
KOMILICKT ITPOBOJIOB,
PE3UCTOPBI, KITFOY
13 3axon Oma a1 yyacTka nenu. Pemenue 3agau. 1 pelieHue
3a1a4
14 HccnenoBanuve U MCMOIBb30BAHUE CBOMCTB AIEKTPUUECKUX 1 HaOJIFOIEHHE
KOHJICHCATOPOB.
15 Pemenne 3amay Ha 3aBHCUMOCTD COMTPOTUBIICHUSI POBOTHUKOB OT 1 pelIeHne
TEeMITepaTypHhI. 3aj1a4
16 [Tpaktrueckas padota Ne 3 «Pacuet morpebnsiemoit 1 npakTudeckas | JaTauk Toka, JaTuMK
ANEKTPOIHEPTUU COOCTBEHHOTO JIOMay. pabota HAIPSHKEHUS, aMIIEPMETP
Ha 6a3e Llentpa "Touka Pocra" ABYXTPE/ICIbHBIN, BOTBTMETP
JIBYXIIpEENbHBIN, JJaMIIOUKa,
HUCTOYHHUK ITUTAHUA,
KOMILIEKT ITPOBOAOB, KIIFOY
17 Pacuér KII/] anekTpuueckux yCcTponcCTB. 1 perieHue
3a1a4
18 Pemenue 3amau Ha 3akon JIxoyns - Jlenna. 1 perieHue
3a1a4
19 Pentenue kauecTBEHHBIX 3a/1a4. 1 JIeIIOBast Urpa
IV. DiekTpoMarHuTHbIE SIBJIEHHUS Sy
20 [Tonyuenue u pUKCUPOBaHHOE M300pAKEHNE MAaTHUTHBIX MOJIEH. 1 npaktudeckas | Jemoncrpanus
Ha 6a3e Llentpa "Touka Pocta" pabota «H3mepeHne MarHUTHOTO
110JI51 BOKPYT POBOJAHUKA C
TOKOM»: TaTYUK MarHUTHOI'O
110JId4, 1Ba
mTaTuBa, KOMILJICKT
MMpoOBOAOB, NCTOYHUK TOKA,
KIIHO4
21 W3y4yeHne CBOMCTB 2JIEKTPOMAarHmTa. 1 HaOroieHne



https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/
https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/

22 W3yuenne Moienu MeKTPOABUTATEIIS. 1 JICKIHSL, AEM.
AKCIIEPUMEHT
23 DKcKypceusl. 1 Oecena
24 Pemenue kauecTBEHHBIX 3a/1a4. pelieHue
3a1a4
V. OnTuka 10
25 N3ydeHne 3aKOHOB OTPasKECHUSI. 1 JICKITHUS, JIEM.
OKCIIEPUMEHT
26 DkcriepuMeHTaNIbHAs padboTa Ne 4 «HabmroieHue oTpakeHus U 1 HKCIIEPUMEHT OcBeTHuTeNh C HCTOYHUKOM
MPETOMIICHUS CBETA. cBeTa Ha 3,5 B, ucrouHuk
Ha 6a3e IlenTpa "Touka Pocta" ITATAHUA, KOMILICKT
MIPOBOJIOB, IIeNieBast auadpar-
Ma, NOJYOUJIUHAP, IJIAHIIET
Ha IIJIOTHOM JINCTE C
KPYT'OBBIM TPAHCIIOPTHUPOM
27 OxcnepumeHTanbHas padota Ne 5 «300paskeHus B TUH3aX». 1 sKCTiepuMeHT | OcBeTuTenb ¢ HCTOYHUKOM
Ha Gase I{entpa "Touka Pocra" ceera Ha 3,5 B, ucTouHnk
IUTaHWuA, KOMIIJICKT
MIPOBOIOB, IIeNIeBast auadpar-
Ma, 9KpaH CTaJIbHOM,
HaIrpaBJigromias ¢
HU3MEPUTENHHON IIKAJOM,
CcOOMpArOIINe JIMH3HI,
paccerBaroIas JIMH3a, ciaij
«Mogenb npeaMera» B
perTepe
28 DkcnepuMeHTanbHas padota Ne 6 «OnpeneneHre riIaBHOro 1 AKCIIEPUMEHT
(hOKYCHOTO PacCTOSTHUS U ONTUYECKOM CUIIBI JIMH3BD».
29 DkcnepuMmeHTanbHas padorta Ne 7 «HabmroaeHue nHTepPepeHIINH | 1 AKCIIEPUMEHT
TU(PAKIIH CBETaY.
30 Pemienue 3a1au Ha npenoOMIIEHHE CBETA. 1 perieHue
3a1a4
31 OkcnepuMeHTanbHast padora Ne 8 «HabmroneHue mosiHoro 1 AKCIEPUMEHT
OTPaXEHHUSI CBETa.
32 Pemenne kauecTBEHHBIX 33124 Ha OTPaKEHHUE CBETA. 1 pelieHue
3a1a4
33 3amura npoekToB. [TpoeKTsI. 1 uccae0BaHus




34

HTOoroBbiii KOHTPOJIb 3HAHMIA. 1 IUIAKTUUIECKO
€ 3a7aHne

Hmozo

34

TEMATUYECKOC IVIAHUPOBAHUE

Ne KonuuecTBo
HaumeHoBaHHe TeMbI 3aHSTHI MIPAKTHYECKHX, TECTOBBIX, '1acos,
OTBOAMMBIX
JJabopaTopHbIX padoT
Ha OCBOCHHE
K0 TeMBbI
TemnioBble siBJIeHUA 6
1. BBonnoe 3ansatue. MHCTpyKTaxX o oXpaHe TpyAa Ha ypokax. UTo xonoanee? 1
( «®Du3uKa B BONPOCAX U OTBETAX))
2. [Ipaktuueckas padota Nel «lccnenoBanue u3MEHEHUS CO BpEMEHEM 1
TEMIEPATYPbI OCTHIBAIOIICH BOIBD.
3. Tepmoc. U3rotoBnenue camoaensHoro repmoca (MHTEpHET pecypcsl, 1
AHUMAIIMOHHBIN (HUITBEM)
4, [Ipaktuueckas padota Ne 2 «MccnenoBanue aMop(HBIX TEID». 1
5. TennoBbie IBUTATETN M SKOJOTHS.( TTPOCKT) 1
dieKTpUYecKHe siBJIEHMUSI. 4
6. [TpakTuueckas pabota Ne 3 «DnexTpusaiysl pa3IHUHbIX TEN U U3y4eHUE HX 1
B3aUMOJCHCTBUSD.
7. [IpakTuueckas pabora Ne 4 «M3roToBIeHUE IEKTPOCKOTIA» 1
8. N3o6peraem Garapeiiky. Jlumon. Kapromika. [TpoBona. Jlammouka. 1
9. «QnextpuuectBo B urpymkax» ( [Ipunocar snexrpourpymku. UuTepuer 1

pecypce)




3.]'IeKTp0Mal"HHTHLIe ABJICHHUA. 3

10. Kommnac. [punmun pa6otsl. (Jemonctpamum: [IpoOka, uronka, EMKOCTb A7 1
BO/IbI)

11. Maruutsoe nose 3emsn Kak OpueHTUPYIOTCS ITULIBI 1 HACEKOMBIE. 1
(CnaiiioBast npe3eHTals, UHTEPHET PECypChl)

12. [Ipaktuyeckas padora Ne S«HamaranumBaHHE METAUNIMIECKUX MTPEIMETOB. 1
(KapTOH, METAJUINYECKUE OTIUIIKH).
CBeToOBbBI€ SIBJICHUS 3

13. Kax Apxumen nomxer pumckuit ¢piotr ConHeunsle 3aiiunku. [IpakTuyeckas 1

pabota Ne 6 «HaGmrofgeHne oTpaxeHUsi CBETay.

14. Kax cnomats nmya? [Ipaktraeckas padota Ne 7 HabGmroneHue mpenoMieHus 1
CBETa».

15. Panyra B mpupone. Kak momyunts panyry noma Ilpaktudeckas padora Ne§ 1
«ITonyyenue pamyru»

16. 3akiounTebHOE 3aHsATHE. «B Mupe siBIeHui» 1

(oOpazoBarenbHOE HHTETpUpPOBaHHOE cOObITHE). [ToABEACHE UTOTOB pabOTHI
3a roj. [loompenne yqanmxcs, NposIBUBITNX aKTHBHOCTh U yCEpIe Ha
3aHATUSX.

Hroropas aTrrecTanus 1o BHeypquoﬁ ACATCIIBHOCTH yUallIUXCA 8 ximacca « ®du3nuka BOKPYI' HAC» IPOBOAUTCA B (I)OpMe?»aH_II/ITBI IMPOCKTOB.
qbopMa KOHTPOJIA — 3allluTa ITPOCKTA. BeI[y’IJ_II/IMI/I METOJaMU O6y‘IeHI/I$I SABIIAKOTCA: O6’[>5ICHI/IT6J'ILHO'I/IJIJIIOCTpaTI/IBHblﬁ, IIElCTI/I‘lHO'I'IOI/ICI(OBIJII\/'I,
HCCIIeN0BaTEIbCKUM: aHAIN3 I/IH(I)OpMaI_II/II/I, MMOCTAHOBKA 3KCIICPUMCHTA, IIPOBCACHUC HCCJIECIOBaHUM. Ot MCTO/JBI B HanOOJIbIICH CTEIICHU
o0ecreynBaroT Pa3BUTHUC NO3HABATCIILHBIX HHTCPCCOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX criocobnocrteit. Poib YUYUTCJIA B 06y‘ICHI/II/I MCHICTCA: OH
BBICTYIIACT KaK OpraHUu3aTOpP, KOHCYJIBTAHT, SKCIICPT CAaMOTO ITpoIeccCa ACATCIbHOCTU yUAllIUXCA U e PE3YJIbTATOB.

2. TpeOoBaHus K 3aIUTe NMPOEKTA:



° MaTepI/IaJI AOCTYIICH U HAYUCH, UJACU PACKPLITHI. KauecTBeHHOE H3II0KEHHE COACPIKaHUA: Y€TKad, 'paMOTHasA pCyb, ICPCCKA3 TCKCTA

(HOHyCKaeTCH 3a4YUTBIBAHHEC I_[I/ITaT); HanOoJIee BaKHbIE IIOHATHSA, 3aKOHBI U (I)OpMy.HBI JUKTYIOTCS IJIA 3alICH.

. HarnsnHoe npencraBieHue Marepuana (C UCIOIb30BAaHUEM CXEM, YEPTEXKEN, PUCYHKOB, UCIIOIBb30BaHHUE [TPE3CHTALINHN)
. Hcnonb30BaHne IPaKTUUECKUX MUHU-UCCIIETOBAaHUN (IIOKA3 OIbITA)

. KauecTBeHHBIE OTBETHI HA BOIIPOCHI CIIYIIATEIEH 110 TEME

. Yertko chopMyIupoBaHbl BHIBOIbI

IIpudiau3uTebHBbIE TEMbI TBOPYECKHX MIPOEKTOB, NPe3eHTAIMM!
. Kak u3ameputh Hensmepumoe.

. TOYHOCTB M3MEPEHUIA.

3

1

2

4. Ucropus kaneHaaps.
5. OT necoYHbIX YaCOB JI0 AaTOMHBIX.

8. ConneuHas cucrema

9. CkopOCTb ABMKEHHSI TPAHCIIOPTA B TOPOJIE
10. DHeprus BeTpa

11. Kak yzaepskatb paBHOBECHE

12. TTouemy mamaroT TENa



4. NHpopManHOHHO — MeTOAMYECKOe o0ecneyeHne

1. BHeypouHas 1eATeIbHOCTD IIKOJIBHUKOB. MeTOIMUeCKuil KOHCTPYKTOP: mocodue ms yautens/ J[.B. ['puropses, I1.B. Crenanos.

— M.:IIpocBemenne, 2011. — 223 c. -. (CtanmapTsl BTOPOTO OKOJICHUS).

2. BHeypouHas aesaTenbHOCTb. [[puMepHBIii TU1aH BHEYPOUHOU AEATEIBHOCTA B OCHOBHOM mIKoJie: mocodue s yuaurens/. B.I1.

Crenanos, /[.B.I'puropse — M.: IIpocsemenue, 2014. — 200 c. -. (CtanaapTsl BTOPOTO TOKOJICHHS).

3. Paboune nmporpammer. ®usuka. 7-9 kinaccel: yuebHo-meronuueckoe nocooue/coct. E.H. Tuxonosa.- M.:[poda, 2013.-398 c.

4. 3annmatensHas ¢pusuka. [lepensman .M. — M. : Hayka, 1972.

5. Xouy 0bITh KymuOunsim. Dnemanckuit 1.1, — M. : PUL] MK/, 2002.

6. ®usnka yia yBieueHHbIX. Knbanpuenko A. 4., Kubanpuenko U.A.— PoctoB u//l. : «®enukcy, 2005.

7. Kak crath yaeHbIM. 3anstus 1o Gusuke i crapireknaccHukoB. A.B. Xyropckuit, JI.H. Xyropckuii, .C. Macnos. — M. : I'mo6yc, 2008.

8. ®poHTanbHBIE TabopaTopHBIE 3aHATH 10 (pu3uke B 7-11 kiaccax o0mieoOpa3oBaTenbHBIX yUpeKaAeHwH: KHATa T yauTes./mo

pen. B.A.Bypoga, I'.I'. Hukudoposa. — M. : IIpocemenne, 1996. 12

9. denepanbHBII TOCYIAPCTBEHHBIH 00pa30BaTENbHBINA CTAaHIAPT [ DIEKTPOHHBIN pecypc]. — Pexxum mocryma:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunucTtepcTBa 006pa3oBanus u Hayku Poccuiickoit ®enepanun// opuinansHbIi

cait. —Pexxum gocryma: http://munoopuayku.pd/

10. Meroanueckas ciyxx6a. UznarensctBo «BMHOM. Jlaboparopus 3Hanuin» [ DnekTpoHHBIH pecypc]. — Pesxxum nocrtyna: http://metodist.lbz.ru/
11. UrpoBas mporpamMma Ha aucke «JIpakoiira u 3annMarenbHast Gpusnka» [DnekTpoHHbiil pecype]. — Pexxum mocryma: http:// www.media 2000.ru//
12. Pa3BuBaromI#e 3JIEKTPOHHBIC HIPhI Y MHUKH — H3y4daeM IUIaHeTy» [DneKkTpoHHbIH pecype]. — Peskum mocrtyma: http:// www.russobit-m.ru//
13. Atopckas mactepckas (http://metodist.lbz.ru).

14. Anroputmsl perienus 3a1a4 o ¢usuke: festivai. I september.ru/articles/310656 17. @opmupoBaHre yMEHUN yUalTuXcsl pemiaTh
busnueckuesamaun: revolution. allbest. ru/physics/00008858 0. html
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http://www.russobit-m.ru/
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