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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHLEMUMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyawomuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rMKe Ha 6a30BOM YpOBHE HA OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma nmo ¢usuke coorBercTBYyeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe€ YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0ydeHus.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUHN 00 okpykaromeM mupe. IIIkompHBIN Kypc GU3UKH — CUCTEMOOOPa3yIONTU
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB M SBJICHUN, H3y4YaeMbIX XHMHUEH, Ouosoruei,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (U3MYECKUX 3HAHUWA  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMU CBOMCTBAMHM U JIPYTHUX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro o0O0I1ero oOpa3oBaHUS
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
GopmMupoBaHUE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeanojaraeT HUCMOJIb30BaHUE
TYMaHUTApHOTO TMOTEHIMANa (PU3NUYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢usukn ¢ pa3BuTHEeM OOIIeCTBa, a TakXKe C MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gu3uku  mpenmnosiaraet
3HaKOMCTBO C IIMPOKHAM KPYTrOM TEXHHUYECKHUX M TEXHOJOTHUECKUX TPHUIOKEHUHN
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICp)KaHUs, TMOCBSIMIEHHBIX OJKOJOTHYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH W TEXHOJOTHH, a Takke OOCYKICHHS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus sBJsOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTpPOCHUsS (PU3NYECKON TeopuH, poiu (GyHIAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TPUPONE, TpaHUIaAX
NPUMEHUMOCTA TEOPHM, IJisi ONMUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHHu3allid SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YyYaroluXcCsl.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
MpakTUYeCKuX paboT. BrigeneHne B yka3aHHOM IepedyHe JIabopaTOpHBIX PadoT,
OPOBOJMMBIX JIII  KOHTPOJIE M OLIEHKH, OCYIIECTBISETCS y4YaCTHUKAMH
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIECOBAHMS
3aBHUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
MPEI0KEHHBIX THIIOTE3.

Bonbmioe BHMMaHME yAENSETCS PEUICHHIO PACYETHBIX W KAadeCTBEHHBIX
3agad. [lpu 3TOM 1151 pacu€THBIX 3aJa4 MPUOPUTETOM SIBISIIOTCS 3aJa4d C SIBHO
3aJaHHON (pU3MUECKO MOIETIBbIO, TIO3BOJISIONINE IPUMEHSATh N3YYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbBIX pa3faenoB. /[ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISTFOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3NUYECKUX SBICHUW M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
dbU3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl JOJKEH U3ydaThCsl B YCIOBUSX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSX WHTCTPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OO0OpYIOBAaHHME JJIsi BBIMOJHEHUS] YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B IporpaMMme MO (HU3HKE KIIOYEBBIX JEMOHCTpAIUi s
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyetcst B BUIe TEMaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuéTe
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITh IMOCTPOSHBI Ha KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISTFOTCS :

e (QopMHpOBaHHE HHTEpPECAa M CTPEMJICHHS OOYYalomUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK peE3yJbTaTa H3yYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHme mpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHnne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONX 3a1ad B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTBI acTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TPUMEHSITh TEOPETHUYECKUE 3HAHUS IS
oObsiCHEHUs (PU3MUECKUX SBJICHUM B TIPUPOJIe U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (UUYECKUX OCHOB W NPHUHIIUIIOB JACHCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX DKCICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIeIeHHs JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM ITPOCKTHO-UCCIEI0BATEIBLCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEINIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemmaraemerii B mporpamMme 1o (u3uke TmepedyeHb J1abOpaTOpPHBIX U
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYJarOIIUXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usnka — Hayka o npupone. HayuHpie MeToabl MO3HAHUSA OKpYKarowmero Mupa. Ponp skcnepumeHTa U TEOpUH B
npolecce MO3HaAHUS MPUPObL. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue ¢pu3ndeckux siBJeHUM U npoieccoB. Hayunble runoressl. @u3nueckue 3aK0Hbl U TEOPUU. [ paHULIbI
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [IpMHIIMTT COOTBETCTBHUS.

Ponb u mMecto ¢u3uku B GOpMUpPOBAHMU COBPEMEHHOM HAay4yHOW KapTHHBI MUpa, B MPAKTUYECKOHN NESITEIbHOCTH
JMIOAEH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe nBrxeHne. OTHOCUTENBHOCTh MEXAHUYECKOTO IBIKEHUA. CucteMa oTcuéTa. Tpaekropus.

[lepemenienne, CKOpOCTh (CpedHsisE CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHWE MATEPUAIbHOW TOYKH, HX
IPOEKIUU Ha OCU CUCTEMBI KOOpAUHAT. CII0KEHHUE MEPEMENIEHUN U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABMKEHUE. ['padMku 3aBUCHMOCTH KOOPJIWHAT, CKOPOCTH,
YCKOpPEHHUS, IYTH U NEPEMELIEHNS] MAaTEPUAIIBHON TOYKHA OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueintnoe nBukeHue. JIBH)KEHHME MATEpUAIbHOW TOYKM IO OKPYKHOCTH C HOCTOSIHHOW [0 MOZYIIIO
CKOPOCTBI0. YTJIOBasi CKOPOCTh, JINHEWHAas CKOpOCTh. [lepuosa u yactota o6pamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHnyeckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: CIUIAOMETP, IBMIKCHHUE CHAPSAOB, LIEHBIE U PEMEHHBIC
MepeIaym.

Jlemoncmpayuu



Mojenb cucTeMbl OTCUETA, MILTFOCTPALINS KHHEMATUYECKUX XapaKTEPUCTHUK JIBUKECHHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmtonenue nBuxkeHus Tea, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocT npu ABUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyenne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEICICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS] MEXAY MYTSIMHU, MPOWUICHHBIMU TEJIOM 3a MOCIEI0BATEIbHBIC PABHBIE MPOMEXKYTKHU
BPEMEHU MPU PAaBHOYCKOPEHHOM JIBM)KEHUM C Ha4allbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHUS 1IapUKa B BA3KOU KUKOCTH.

N3yuenne nBmxeHus Tea, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHumn otHocuTenbHOCTH ['anumes. [lepBoiid 3akoH HeroTtona. UHEpUManbpHble CUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpunuun cynepno3uiiuu cwi. Bropoii 3akoH HeroToHa 1715 MaTepuaibHON TOUKHU. TpeTuil 3aKkoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuia tsoxkectu. IlepBas kocMuyeckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (mokosi, CKoiabxkeHus, kaueHus1). Cuna tpenusa. Cyxoe TpeHue. Cuiia TpEHUS CKOJIbXKEHUS U
cuia Tpenus nokosi. Koagunuent tpenns. Cuna CONPOTUBICHUS NMPHU ABUKEHUU Tella B )KUJKOCTH UITU Tas3e.

[TocTynarensHOE ¥ BpaniaTeIbHOE JBMKEHHUE a0COIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaieHus. [nedo cuiibl. Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

TexHnueckne yCTpoUCTBa U MPAKTUYECKOE TPUMEHEHNE: OAIIMNITHUKHN, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOMIUX TE.

Bropoii 3akoH HeroToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedopMaIuu.

HegecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U NAJICHUH.

CpaBHEeHME CUJT TPEHHS TTOKOSI, KAUEHUS U CKOJIBKCHUS.

YcnoBus paBHOBeCUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUX B MPYXUHE U PE3UNHOBOM 00pasiie, OT ux jaehopMaliuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BpPaICHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke

NmMnynbc MaTepuanbHOM TOYKM (TE€a), CUCTEMbl MaTEPUAIbHBIX TOYEK. MIMIYyJIbC CHUJIBI U M3MEHEHUE HUMITYJIbCa
Tena. 3aKOH COXPaHEHUsI UMITYJIbca. PeakTUBHOE JIBUKEHHUE.

PabGora cuiibl. MOIIIHOCTE CHUJIBL.

Kunernueckasi sHeprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHEHUH KUHETHUECKOM SHEPTHUH.

[NoTenuuanbuas sHeprud. [loTeHmnuanbHas sHeprust ynpyro aepopMupoBaHHON NpykuHbl. [loTeHIIMaIbHAsS SHEPTUs
Tesa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnuanbHbple ¥ HEMOTEHIIMAIBbHBIE CUJbl. CBsI3b paOOThl HEMOTEHIUATBHBIX CHJI C U3BMEHEHHEM MEXaHUYEeCKOUH
SHEPIUM CUCTEMBI TEJN. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCcTpoUCTBa U MPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIEP, NPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHHUE.

[lepexon MOTEHIIMATBLHOM SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne abCOMOTHO HEYNIPYTOro yjaapa ¢ MOMOIIbIO JBYX OJAMHAKOBBIX HUTSIHBIX MasiTHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI C HM3MEHEHHEM MEXAHMYECKOW HHEpPruu Tejla Ha NPHUMEpPE pPACTIKEHHS
PE3UHOBOIO KIyTa.

Paszpnen 3. MouiekyisipHasi pU3HKA M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUIECKONU TEOPUH U UX OMBITHOE 000CHOBaHUE. BpOyHOBCKOE JBUKEHUE.
HNuddys3us. XapakTep IBIKECHHUS M B3aUMOJCHCTBUS YaCTHUIl BellecTBa. Mojieu CTpOeHUS Ta30B, KUAKOCTENH U TBEPABIX
TeN U OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE ATHX Mojeneid. Macca u pasmepsl mojekyn. KomnyecTBo BeliecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana temneparyp Llenbcusi.

Mogens wuaeanpHoro ras3a. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETHUYECKONM TEOpPUM HWIEAJbHOIO rasa.
AOcomtoTHas TeMmmepaTrypa Kak Mepa CpeIHEeW KUHETHYECKOW HSHEpPruu TEIUIOBOrOo ABMXKeHUs uactull rasza. [llkama
temnepatyp KenbBuHa. ['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. 3akon JlaneroHa. M3omporneccsl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BelecTBa. [ 'paduueckoe mpeacTaBieHHE H3O0MPOIECCOB: H30TEpMa,
u30xopa, uzobapa.

TexHuuyeckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIONIME JUCKPETHOE CTPOCHHE BeIeCcTBa, (poTorpadun MONEKyJl OpraHUYECKUX COCTUHEHU.

OmnbrTel 10 TU(GY3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita ITepHa.

OnbIThL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOACHCTBHSI.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHHUS ra3a HA CTEHKH COCY/IA.

OMnbIThL, WITIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UI€aTIbHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmuie pabomul

Onpenenenue Macchl BO3[yXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpPEHH OO0OBbEMAa KOMHAThI, JABJICHUS H
TEMIEPATypPhl BO3/1yXa B HEW.



NccenenoBanne 3aBUCMMOCTH MEXAY IapaMeTpaMy COCTOSTHUS pa3peKeHHOTr0 rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoaunamuyeckass cucrteMa. BHYyTpeHHsS dHEprusi TEPMOJMHAMUYECKONM CHUCTEMBI M CHOCOOBI €€ M3MEHEHHS.
KonuuectBo Ttemnorsl W pabora. BHyTpeHHSIsE SHEprus OJHOATOMHOIO HJ€albHOro Tras3a. Buael Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLHWs, U3JIy4eHUE. YJIelnpHas TEIIOEMKOCTh BemecTBa. KonuuecTBO TEIIOTHI NIPHU
TEIIonepe1aye.

[Tonstue 06 aguadbatHoM nporecce. IlepBriii 3aKkoH TepMoguHAMUKH. [IpruMeHeHue nepBoro 3akoHa TEPMOJIMHAMUKHI
K n3ornpolieccam. I'paduyeckas nHTepnperanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1ieccoB B IPUPOJIE.

TennoBeie MamuHbl. [IpUHIUIB AEHCTBHS TEIUIOBBIX MaivH. [IpeoOpa3oBaHus >HEPruM B TEIUIOBBIX MAllIMHAX.
Koadpunment nonesnoro aerctBus TeraoBodt mamubbl. [{ukn KapHo u ero ko3gGuIMEHT MOJIE3HOTO JIEHCTBUS.
DKOJOTUYECKUE MPOOJIEMBI TEIJIOIHEPTETHKU.

Texaudeckue ycTpoicTBa M MPaKTUUECKOEe TPUMEHEHHE: IBUTATEIh BHYTPEHHETO CTOpaHusi, OBITOBOM XOJOAMIBHUK,
KOHJIMI[MOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEW HHEPrUM Tejia MPU COBEPIICHUU PaOOTHI: BbUIET MPOOKM M3 OYTBUIKH TOJ JEHCTBHEM
CKaToro BO3/lyXa, HarpeBaHue 3Gupa B JIATYHHOU TpyOKe MyTEéM TpeHUs (BUIACOIEMOHCTPALIHS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) TeNa MPH TEIIONEpeaaye.

OnpIT 0 aabaTHOMY PaCIIUPEHUIO BO3TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, TBUTATENISI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeuecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHjeHcanus. McnapeHue u kuneHue. AOCONIOTHAsE U OTHOCUTENbHASI BIAYXKHOCTh BO3JyXa.
Hacwimennsrit nap. Y aenpHas TeruioTa napoodpa3oBanusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBIICHUS.

Teépmoe Temo. Kpucramnmaeckue u amopdHbie Tena. AHU30TPONMHSI CBOWCTB KPHUCTAIIOB. JKHIKHE KPHCTAJUTHI.
CoBpemennbie maTepuaibl. [lnaBnenne u Kkpucramin3anus. Y aenbHas TerioTa miasineHus. CyonuManus.



VYpaBHeHME TENIOBOrO OajaHca.

TexHuueckne yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHECHUE: TUTPOMETP U IMCUXPOMETP, KaJOPUMETP, TEXHOJIOTMU
MOJTy4YE€HUSI COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MaPOB.

Kunenue npy noHM>XKEHHOM J1aBJICHUM.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJIeHUs] KPUCTAUTMYECKOTO BEIIECTRA.
JlemoHCTpanys KpUCTAILIOB.

Yyenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auus Tel. ODJeKTpuueckud 3apsia. [[Ba Buma snekTpuyeckux 3apsaoB. [IpoBOOHWKHM, NMAIIEKTPUKU U
MOJIYITIPOBOJAHUKH. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO 3apsia.

B3zanmopeiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3eKTpUUECKUi 3apsa. DieKkTpudeckoe nose. HanpsxEéHHOCTh
aneKTpuyecKoro noss. [[puHIMn cynepno3ulny 3JIeKTPUIECKUX Nosieil. JINHUY HanpsKEHHOCTU 3IEKTPUYECKOTO MOJIS.

PabGora cun anexrpocratuyeckoro mojis. Ilorenmuan. PazHocte moTeHnuanoB. [IpoBOMHMKH W JAMAJICKTPUKHA B
ANEKTPOCTATUYECKOM MOJ€e. JIu3neKTpuieckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHzieHcaTop. DIEeKTPOEMKOCTh IIIOCKOTO KOHIEHCATOPa. DHEPTHsl 3apS)KEHHOT0 KOH eHCcaTopa.

TexHnueckne yCTpOHWCTBA U NMPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, SJIEKTPOMETP, AIEKTPOCTATHYECKAs 3alIUTA,

3a3€MJICHHE JIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN anmnapaT, CTpYWHbBINA PUHTED.
Jlemoncmpayuu

Y CTpOoNCTBO M MPUHIUIT IEUCTBHS SIEKTPOMETPA.
B3aumonenicTBre HA3JIEKTPU30BAHHBIX TEI.
DIIEKTPUUYECKOE TI0JI€ 3apsIKEHHBIX TeJl.



[TpoBOIHUKH B 3EKTPOCTATUUECKOM IMOJIE.

DIIEKTPOCTATHYECKAS 3AIIUTA.

JIMAEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBHUCUMOCTb D3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMAAW IUIACTUH, PACCTOAHUS MEXIY HUMHU U
JTUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannstii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DIIEKTPUUYECKUU TOK. Y CIIOBUS CYIIECTBOBAHMS DJIEKTpUUECKOro Toka. Mcrtounuku toka. Cuna Toka. IlocTosiHHBIM
TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEeTu.

DNEeKTpUUECKOE CONMPOTHUBJIIEHUE. YIEIbHOE CONPOTHUBIEHUE BenlecTBa. llocienoBaTtenbHOe, MapaliesibHOE,
CMEILIAHHOE COEJMHEHHNE MPOBOJHUKOB.

PaGota snextpuyeckoro Toka. 3akon [[xoyns—JIenna. MomHOCTb 3JIEKTPUYECKOTO TOKA.

DNEeKTPOJBIKYIIAsl CUJla U BHYTPEHHEE COIPOTUBIICHHE HCTOYHMKA Toka. 3akoH Oma aJig MOJHOU (3aMKHYTOM)
aJeKTpruueckon uenu. KopoTkoe 3aMbIKaHue.

DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPABIX METALUIOB. 3aBUCHUMOCTb COINPOTUBIEHUS METAUIOB OT TEMIEPaTyphl.
CBepXmpoBOAUMOCTb.

DJNIEKTPUUECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku. CoOCTBEHHass W NOpPUMECHAasT NPOBOJUMOCTH MOJYyNPOBOJHHUKOB. CBoOilCTBa P—N-miepexoja.
[TomympoBOJHUKOBBIE TTPHOOPHI.

DNEeKTpUUECKU TOK B pACTBOPAX U paCIlJIaBaxX JIEKTPOIUTOB. DIECKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DOneKkTpuueckuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE MPHUMEHCHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa,
ANIEKTpOHArpeBaTeIbHble MPUOOPHI, AIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHUS, BAKYyMHBINH AHOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYIPOBOAHUKOBBINA TUO]], TaJIbBAHUKA.



Jlemoncmpayuu

N3Mepenune Cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTh COMPOTHUBJICHUS LUIMHIPUYECKUX MPOBOJHUKOB OT JJMHBI, IUIOMIAAX MOMNEPEYHOTO CEYEHHS U
Marepuaa.

CmemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHHe >IEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3aMblKaHME TalbBaHUYECKOTO BJEMEHTA M OLIEHKA
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHHS] METAIJIOB OT TEMIIEPATYyPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoli paspsil U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJAUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydeHne cMemaHHOrO COEIMHEHHS PE3UCTOPOB.

N3mepenue aneKTpoABUKYIIEH CUIIbl HCTOYHHKA TOKA U €T0 BHYTPEHHETO CONPOTUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C  YYETOM COJEPKATEIbHBIX
MEXIPEIMETHBIX CBSI3el ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nonamusi, CBA3aHHBIE C W3YYECHHEM METOJIOB HAYYHOTO TMO3HAHUA: SBJICHHE, HAY4YHBIA (HaKT,
rurnoresa, Gu3nyeckas BeJIMYUHA, 3aKOH, TEOpUs, HAOIIOJCHUE, DKCIIEPUMEHT, MOJEITUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuxa: perieHUe CUCTEMbI YpaBHEHUH, TUHEHas QyHKIMs, mapaboia, runepboma, ux rpaduKu U CBOMCTBA,
TPUTOHOMETPUYECKUE (PYHKIMU: CHUHYC, KOCHHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonozus: Mexanndeckoe NBIKEHUE B )KMBOU mpupoze, muddy3usi, 0CMOC, TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIBI
TEIJIONEepeIaun, TEIIIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBICHUS B )KUBOU NPUPOJE.



Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsI Macca, TEILUIOBBIE
CBOMCTBA TBEPABIX TEJ, XKUAKOCTEW U Ta30B, DJIEKTPUUECKUE CBOMCTBA METAJUIOB, DJIEKTPOJUTHUYECKAS ITUCCOLIMALIMA,
raJbBaHHUKa.

T'eoepaghus; BnaxHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuEe NBUKEHUM C MCIOJb30BAHUEM MEXaHM3MOB, YUET TPEHUS B TEXHHKE, MOJIIUITHUKH,
UCIIOJIb30BaHHUE 3aKOHA COXPAHECHHS UMITYJIbCA B TEXHUKE (paKeTa, BOJIOMET U JIPYrue), IBUraTelib BHYTPEHHETO CrOpaHuUs,
napoBasi TypOuHa, OBITOBOM XOJOJUJIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU TOJIYYEHUsS COBPEMEHHBIX MaTEpPHaOB, B TOM
YUCJie HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, DJEKTPOCTATHYECKAs 3alllMTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB, KCEPOKC,
CTPYWUHBIN MPUHTEP, AIEKTPOHATPEeBATEIbHBIE TPUOOPHI, JIEKTPOOCBETUTEIBLHBIC MPUOOPHI, rajibBAaHUKA.

IINIAHUPYEMBIE PE3YJIBTATBHBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOrO mnpeamera «DPu3nka» Ha ypoOBHE cpefHero oobmero odpazoBanus (6a30BbI ypOBEHB) JOJIKHO
00€eCreyuTh JOCTUKEHUE CIEYIOUUX JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTo npenMera « Du3nka MOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTD
o0ydJaromuxcss PYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEHW TMO3HMIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oO0IIecTBa, pacIIMpeHUe KU3HEHHOTO OIbITA M OIbITa JESITEIbHOCTH B MPOIECCE peain3allii OCHOBHBIX HaIpaBICHUN
BOCIUTATEIIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOW MO3UIMK O0YUYaIOMIETOCs] KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO
00111eCTBa;

MPUHATHAE TPAJUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUUECKUX U JEMOKPATUYECKUX [ICHHOCTEH;



FOTOBHOCTb BC€CTH COBMCCTHYIO JACATCIBHOCTb B HHTCpPECAX TI'PaXKIaHCKOI'O O6H_ICCTBa, y4aCTBOBaTbL B

caMOyIpaBJeHUU B 00pa30BaTEIbHON OpraHU3aluu;

yMEHHUE B3aUMOJIECTBOBATH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU € UX (DYHKIUSIMH ¥ HA3HAUYCHHUEM;
TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaKJaHCKOW UJACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, JTOCTHXKEHUSIM POCCUUCKUX YUEHBIX B 00JaCTU (PUBUKU U

TCXHHUKMH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNS,
CIIOCOOHOCTh OIICHWBATh CUTYallUI0 U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-

HPaBCTBCHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B ACATCIIBHOCTHU y‘léHOFO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOr0 BOCITUTAHUS:

3CTETHYECKOE OTHOIICHHE K MUPY, BKJIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (HU3NUECKON HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUS:

HHTEPEC K Pa3aIndHbIM chepaM mpodecCHOHANBHOM JAESATSILHOCTH, B TOM YHCJIE CBA3aHHBIM C (PM3MKON M TEXHUKOM,

yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIiel mpodeccun 1 peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 00J1acTH (PU3MKU HA MPOTSKEHUU BCEH KU3HMU;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH IKOJIOTHUECKOM KYIbTYpPhl, 0OCO3HAHHE TII00ATHHOTO XapaKTepa IKOJIOTUUECKHUX MPOOIeM;
IJIAHUPOBAHUE U OCYIIECTBIICHUE IEMCTBUN B OKPYXKAIOLIEH CpPEAE HA OCHOBE 3HAHUS LIEJIEW YCTOMYHUBOTO Pa3BUTHS

YCJIOBCUCCTBA,

pacuIMpeHue ONbITa ACSITEIbHOCTH IKOJIOTHUECKON HAIPABIEHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUH 10 (PU3UKE;
7) HEHHOCTH HAYYHOT 0 MO3HAHMS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NUECKON HAYKH;



OCO3HAHME LIEHHOCTH Hay4YHOU AESATENIbHOCTH, TOTOBHOCTh B MIPOLIECCE U3YUYEHHUSI (DU3UKU OCYILECTBISATh NPOEKTHYIO
Y UCCIIE0BATEIBCKYIO AEATEIbHOCT NHANBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS
ba3oBble Jornueckue aemcTBus:

CaMOCTOSATEIBLHO (OPMYJIMPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

OTIPEICIISITh NN JACATEIHPHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHU UX TOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IMMPOTHBOPEYHS B paCCMaTPUBACMBIX (DHU3UYCCKUX SIBICHUSX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIW3a HMMCIOIIMXCS MaTCPHAIBHBIX M HEMaTepUaTbHBIX
pPECypCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OIICHUBATh COOTBETCTBHEC pE3yJbTAaTOB IICJISIM, OILICHUBATh PHUCKH
IIOCJIEJICTBHI IEATEIBHOCTH;

KOOPJMHHUPOBATh M BBHIMIOIHATH pabOTy B YCIOBUSAX PEATBbHOTO, BHPTYaJbHOTO W KOMOWHHPOBAHHOTO
B3aUMOICHCTBHS;

pPa3BUBATh KPEaTHBHOE MBIIIJICHHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTebCKHe JeMCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMHU MTOHATHAMHU U METOJIaMH (PU3UYECKON HAYKH;

BJIAJICTh HaBBIKAMH YYEOHO-HCCIIEIOBATEIILCKOM M MPOSKTHOM JCATEILHOCTH B 00JacCTH (PU3MKU, CTIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSITEIPHOMY TIOMCKY METOJOB pEIICHHS 3a1ad (HU3NUECKOTO COJEp)KaHMs, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TIO3HAHHS;

BIIQJIETh BHJAMHU JCATEILHOCTH TIO IIOJYYCHHIO HOBOI'O 3HAHHWSA, €r0 HMHTEPIpPETAIlud, IPeoOpa3oBaHUI0 M
MIPUMCHCHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCIIC TP CO3JaHUU YIeOHBIX ITPOCKTOB B 001aCTH (DU3UKH;

BBISBIISITH PHYUHHO-CJICICTBEHHBIC CBSI3M U aKTYaJU3MPOBATh 3aJ1auy, BBIIBUTATh TUIIOTE3Y €€ pelICHHsI, HAXOIUTh
apryMEHTHI JUIS JOKa3aTeIbCTBA CBOUX YTBEPXKIACHUM, 3a/1aBaTh MapaMeTPhl U KPUTECPHUH PEIICHNS,



aHAJIM3UPOBATh MOJIYYCHHbIE B XOJI€ PEIICHHUS 3aJaud pPe3yibTaTbl, KPUTUUYECKH OIEHUBATh HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH N3MCHECHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHPOBaTH COOCTBEHHBIE 33a/1ayd B 00pa30BaTENbHON AEATENBHOCTH, B TOM YHUCIE MPU U3YUYECHUH
buzuky;

JlaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

yMETb NIEPEHOCUTH 3HAHMS 10 (PU3MKE B MPAKTUIECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHAIBHBIC TIOIXOIBI M PEIICHUS;

CTaBHUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE aTbTEPHATUBHBIC PEIICHHS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HAaBBIKAMH TMOJydYeHUs WHOOpManuu (U3UIECKOTO COJCPKaHUS W3 HMCTOYHUKOB pPa3HbIX THIIOB,
CaMOCTOSITETTFHO OCYIIECTBIISITh TIOUCK, aHAN3, CUCTEMATH3AIMIO U WHTEPIIPETAIMIO UHPOPMAIUN PA3INYHBIX BUIOB U
dbopm npencTaBICHU;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAIUH;

UCIIOJIb30BaTh CpeACTBA HMHGOPMAIMOHHBIX U KOMMYHHMKAIMOHHBIX TEXHOJIOTHH B PpEHIEHUHM KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/lady C CcOOJoJeHneM TpeOOBaHUN JPrOHOMUKH, TEXHHUKH O€30MacCHOCTH,
TUTHUEHBI, peCypCcocOEpeKeHNUs, MPABOBBIX U STUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€3011aCHOCTH;

co3laBaTh TEKCThl (U3MYECKOTO COACPKAHMS B Pa3IMYHBIX (PopmaTax ¢ yd4y€TOM Ha3HA4YeHHs HHQOpMALUU U
IIEJICBOM ayJAUTOPUH, BRIOUpAsi ONTUMAIIbHYIO (OPMY MPECTABICHUS U BU3YyaTIU3AIIUH.

KoMMyHuKaTHBHBbIE YHUBepPCAJIbHbIC YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU NEATEITbHOCTH;
pacrno3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYyaIlui U CMSATYaTh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW U UHAUBUIYAIbHON PabOTHI;
BBIOWPATh TEMATUKY W METOJbI COBMECTHBIX JICUCTBHI C YUETOM OOIIUX HHTEPECOB U BOZMOXKHOCTEH KaXI0T0 YjeHa
KOJIJICKTHBA;



[IPUHUMATh LIEJIM COBMECTHOU IEATEIIbHOCTH, OPraHU30BBIBATHL U KOOPAUHUPOBATH IEUCTBUS MO €€ NOCTUKEHHUIO:
COCTaBJIATh IUIAH JEUCTBUM, pacnpeAesaTh PO C YYETOM MHEHUH YYaCTHHKOB, OOCYXJaTh pe3yibTaThl COBMECTHOM
paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa M KaXIOro y4yacTHHKAa KOMaHIbl B OOIIMII pe3yiabTaT MO pa3padOoTaHHBIM
KpUTEPUIM;

IpeyaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJEH C IIO3ULIMU HOBU3HbI, OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYUUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEACHHUE B PA3JIUYHBIX CUTYyalUsX, OPOSBIATH TBOPYECTBO W
BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AeilicTBUS
Camoopranusanus:
CaMOCTOSITCJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JIEATCILHOCTh B 00JIacTH (DM3UKH W aCTPOHOMHH, BBISBISITH
pOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJIbHO COCTaBIIATH TUIaH PELICHUs PAaCUETHBIX M KAaYeCTBEHHBIX 3ajlay, TJIaH BBITIOJHEHUS MPAKTHYECKOM
paboThI C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTCHUMH;
J1aBaTh OLICHKY HOBBIM CUTYAIUsIM;
pacHIMpATh paMKU Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OILICHMBATh MPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYIUIIMA B 007aCTH (PUHKH, TOCTOSHHO IOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYallUsSM, BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB
ETSIM;
BIIAJICTh HAaBBIKAMHU TIO3HABATEIbHOW pe(drekchy Kak OCO3HAHHWS COBEPIIAEMBIX JEHCTBUH W MBICTUTEIHHBIX
MPOIIECCOB, UX PE3YIHTATOB M OCHOBAHUM;
MCITIOJIB30BaTh MPUEMBI PeIICKCHU IS OIIEHKH CUTYaIlud, BEIOOpa BEPHOTO PEIICHMUS;



YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELIECHHUS M0 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIBHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYIHX HA OIIMOKH.

B npouecce qocTukeHus: IMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS TPOTrPaMMBI 1O (PU3UKE /I YPOBHS CPEHEr0 0OIIEro
o0Opa3oBaHus y 00y4YaroIIMXCs COBEPIICHCTBYETCS SMOIMOHANIbHBIN MHTEIUIEKT, MPEANOoIaratoni copMUpoBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHHUMATh CBOE SMOIIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpaBIICHUS
pa3BUTHs COOCTBEHHOMN YMOLIMOHAIBHOUN cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBaHUs, BKIIOYAKOUIET0 CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEIECHUE,
CIIOCOOHOCTD aJJalITUPOBATHCS K SMOIIMOHAJIBHBIM U3MEHEHHSIM U MPOSIBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALUH, BKIIOYAKOUIEH CTPEMIICHUE K JTOCTHKEHMIO LIEJIM U YCIEXY, ONTHMHU3M, HHULIMATUBHOCTD,
YMEHUE JEUCTBOBATh UCXO/SI U3 CBOMX BO3MOXKHOCTEM;

SMIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh TIOHMMAaTh SMOIMOHAIBHOE COCTOSIHME JpPYTHUX, YYWUTHIBaThb €ro IpH
OCYILIECTBICHUH OOILIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTb BBICTPAWBATh OTHOLIEHHUS C JPYTMMH JIOABMH, 3a00TUTHCA,
HPOSIBJIATH MHTEPEC U Pa3peliaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenmss B 10 Kjacce TpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIONTUXCS] YMEHMUIA:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO GU3HKU B (HOPMHUPOBAHUH COBPEMEHHON HAy4yHOU KapTHHBI MUpPaA, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B MPAKTUYECKOU IESTETbHOCTH JIFOJEH;

YYHUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NUECKUX MOJIEJICH: MaTepuanbHasi TOUKa, HHepIHAIbHAs CUCTEMA
oTcu€Ta, abCOJIIOTHO TBEPAOE TEJIO, WACATBHBIA Ta3, MOACIU CTPOCHHS Ta30B, KUIAKOCTEH W TBEPABIX T, TOYCUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHn: PU3NIECKuX 3a7ad;



pacro3HaBaTh (hU3UYECKHUE SBJICHUS (MPOLECCHhl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-
KUHETUYECKOW TEOPUM CTPOEHUS BEIIECTBA W JJICKTPOJUHAMUKHU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKEHME, CBOOOTHOE TIaJIeHUE Tell, JBUKEHHUE TI0 OKPY>KHOCTH, UHEPIIMs, B3aumoaeicTue Tei, nuddysus, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE XKUIKOCTEW W TBEPABIX TeJN, U3MEHEHHE 00bEMa TeNl MpU HarpeBaHUU (OXJIXKIACHUH), TEIJIOBOE
paBHOBECHE, WCIApEeHHE, KOHJEHCAllMs, IUIaBJICHUE, KPUCTA/UIM3aAllMsl, KUIEHHUE, BIAXXHOCTh BO3/yXa, TIOBBIIICHHUE
JABJICHUSI Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBSI3b MEXJY MapaMeTpaMu COCTOSHUSI Ta3a B M3OIpPOIlECcCax,
AIEKTPpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAaHUYECKOE [IBM)KCHHUE, HCIOIb3ysd (HU3MUECKHE BEIWYUHBI: KOOpJAWHATAa, MyTh, IEpPEMEIICHHE,
CKOPOCTh, YCKOPEHHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHEeTUYeCcKasl DHEPrus, MOTEHIIMaIbHAsI SHEPT s, MEXaHUYeCKasl
paboTa, MexaHUYeCKasi MOIIHOCTh; MIPU OMMCAHWK MPABUIBLHO TPAKTOBATh (DU3NUYECKUN CMBICI MCIOJIb3YEMbIX BEITMYHH,
uxX OOO3HAYCHUS W EIUHUIIBI, HAXOAWTh (OPMYIBI, CBS3BIBAIOIIUE JAaHHYIO (U3MYECKYIO BEJIUYUHY C JPYTUMHU
BEJTMYNHAMH;

OMHCHIBATh U3YUCHHBIE TEIIOBBIE CBOMCTBA TEJ W TETUIOBBIC SIBIICHUS, UCTIOIB3Ys (DU3UUECKUE BEIIMUYMHBI: JaBJICHUE
rasza, TemIepaTrypa, CpelIHsIsl KHUHETUUECKasl SHEPTHsl XaOTHUYECKOTO JBUKEHUS MOJIEKYJ, CPEAHEKBAAPAaTUUYHAS CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHSsS] JHEPrus, padoTa ra3a, KOdDQPUIMEHT MOJIE3HOrO ACHCTBUS TEIIOBOTO
JIBUTATENIs; MPU ONHCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUNA CMBICI HCIOJIB3YEMBIX BEIIMYMH, UX OOO3HAUYCHHS U
€AVHUIIBI, HAXOAUTH (OPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh HM3YYEHHBIE AJEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJEKTPUUYECKHUE SBIECHUS (IIPOLECCHI), UCIOIb3YS
(du3nuecKkre BENMYMHBI: AJIEKTPUUECKUN 3apsijl, AJIEKTPUUECKOEe I0Jie, HANpPsSHKEHHOCTH TOJS, MOTEHIMAN, Pa3HOCTh
NOTEHIIUATIOB; TPU OMHCAHUH MPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICH MCIOIB3YEMBIX BEJIMYMH, UX O003HAYCHUS U
SAMHUIIBL; YKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYNHY C IPYTUMU BETUIMHAMMU;

aHAM3UPOBATH (PU3MUECKHE TPOIECCHI U SBICHUS, UCTIONB3Ys (U3HMUYECKUE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u |1l 3akonsl HbloTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW SHEpPruM, 3aKOH COXPAHEHHUS HMITYJIbCa,
MPUHLHUIT CYNEPIO3UIUNA CHUJI, MPUHIIMI PABHOINPABHUS HMHEPLHUAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KUHETUYECKYIO
TEOPHUIO0 CTPOEHUSI BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEJIHEM KMHETHUYECKON SHEPrUM TEIIOBOrO JBUXKEHHUS MOJIEKYJ C
a0COIOTHOM TEeMIIepaTypOi, IEPBBIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS dIEKTPUUECKOTO 3apsiaa, 3akoH Kynona,



OpU 3TOM pPa3In4yaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIpAXEHHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMUIIBI ACWCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCIOBUSA HX
0€30MMacHOT0 MCIIOJIb30BaHUS B OBCETHEBHON KHU3HMU;

BBITIOJTHATh SKCIIEPUMEHTHI TI0 KCCIENOBAHUIO (DU3MUECKUX SIBICHUNW W TPOIECCOB C MCIIOJB30BAHUEM MPSIMBIX H
KOCBEHHBIX H3MEPEHUH, pHU 3TOM (QOpMYyITUPOBATH MpoOiieMy/3afady M TUIIOTE3y Y4eOHOTO JKCIepUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000PY/I0BaHMs, IPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE M KOCBEHHBIE M3MEPEHUST PU3NICCKIX BEIWYUH, ITPH STOM BBIOUpATh ONMTHUMAIBHBIA CIIOCO0
M3MEPEHHS U UCTIOJB30BaTh N3BECTHBIC METOIbI OIIEHKH TIOTPEITHOCTEH N3MEPECHHUIA;

MCCIIEZIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMHU BETUYMHAMHU C HCIOJIB30BAaHUEM MPSMBIX M3MEPEHUH, MPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTAThI MOTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEITUYHH B BUJIC TAOJIUI] U
rpaduKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEIOBAHNUS;

coOMroIaTh mpaBwiia OE30MacHOTO TpyAa MPH MPOBEICHUHM HCCICIOBAHMNA B paMKax y4eOHOro JKCIepUMEHTa,
y4eOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOW JICITETbHOCTH C  HCIIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB H
71a00paToOpHOTO 000PYIOBAHUS;

pelaTh pacdéTHBIE 3aa9d C SIBHO 3aJaHHOW (PU3MUECKON MOJENbI0, UCIONB3Ysl (PU3WYECKUE 3aKOHBI U TIPUHITUIIBI,
Ha OCHOBE aHAJIM3a YCJOBHS 3a7a4d BBHIOMPATh (DU3MUECKYIO MOJEIb, BBIICIATh (DU3MUECKHUE BEITUYHHBI U (HOPMYIIHI,
HEOOXOJMMBIE ISl € pelICHHs, TMPOBOIHUTH PAacyEéThl M OICHHWBATH PEajbHOCTh MOJYYCHHOTO 3HAYCHHS (U3HUSCKOUN
BEJIMYUHBIL

pelaTh KaueCTBEHHBIC 3a/1aU: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY PACCYKICHUH C OMOpOi Ha
U3yYEHHBIEC 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBICHUS;

WCIIOJIb30BaTh TMPU PEHICHUH YYEOHBIX 3a7a4 COBPEMCHHbIE HH(POPMAIIMOHHBIE TEXHOJOTUMU I TIOWCKA,
CTPYKTYPHUPOBAHHUS, UHTEPIPETAIMU U TPEACTABICHUS YYCOHOW W HAYYHO-TIOMYJISAPHON WHGOPMAIHH, TMOTYyYEHHOU M3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

MPUBOJIUTh TPHUMEPHl BKJIalla POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBICHECHHE
MPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;



HCII0JIb30BaTh TEOPETHYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW >KM3HU Jis oOecredeHus 0€30MacHOCTH IMpHU
oOpamieHM ¢ NpuOOpaMM U TEXHUYECKUMH YCTPOWCTBAMM, [JIi COXpPAHEHHUs 3J0pPOBbS M COOJIIOIEHHUS HOPM
AKOJIOTHYECKOTO MOBEJICHUS B OKPYXKAIOILIEH Cpelie;

paboTaTh B IPYIIIE C BBITOJHEHUEM Pa3IWYHBIX COLUAIBHBIX POJIEH, TUIAHUPOBATh padOTy TPYMIbl, palMOHAIBHO
pacnpenensaTh 00A3aHHOCTH U IUIAHUPOBAThH JAESITENIBHOCTh B HECTAHJAPTHBIX CUTYalMSIX, aJ€KBaTHO OILEHMBATh BKIJIAJl
KQ)KJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE pacCMaTPUBAEMOM TPOOIIEMBI.

TEMATHUYECKOE INTAHNPOBAHUE

10 KJIACC
KoaunuyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB U TeM
Ne n/n Kourposnbubie | Ilpaktuueckue | (uupposbie)
NMPOrpamMMbl Bcero
padoThbI padoThl oOpa3oBaTe/ibHbIE
pecypchbl
Pa3znen 1. PUBUKA U METOJAbI HAYUYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®dusnka ¥ METOIb HAYYHOTO TTO3HAHUS 2 0 0 https.//m.eds0o.ru/7f41bf72
Hroro mno pazueny 2
Pazgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 7 0 0
Hunanka https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK
2 1
3 OCHOBDI TEpMOHHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHUSI BEIIECTBA. 5 bubnuorexa [JOK
' MDa30BLIE IIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
bu6moreka [IOK
4.1 1
MEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHil TOK. TOKH B 12 bubmuorexa [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O0 68
[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayyusie MGT(})[;BI HO?I,)H.:HI/I;[ 1 0 0 bubnmorexa LOK
! https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIEro MUpPa
Ponb u Mecto pusuku B
5 (hopMuUPOBaHUHN COBPEMEHHON 1 0 0 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.
OTHOCHTENHHOCTh MEXaHUYECKOTO bubmuorexa [JOK
3 1 0 0
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHE
4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 0 0 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 0 0 bubnuoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHre. Y CKopeHue bubmuoreka [JOK
6 1 0 0
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.
7 JIBr>keHre MaTepuaibHON TOUYKH IO 1 0 0 bubmorexa HOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 0 0 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3axk0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepuosuui cuit. Brop OHUSaKOH https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOU TOUKU

10 Tperunii 3akoH HproToHa st bubnuorexa [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotrenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeEa. bu6mmoreka [IOK
MowmenT cuibl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHS TBEPIOTO Teia
Nmnynbc maTepuasbHON TOUKH,

15 CHUCTEMBbI MaTepUAIIbHBIX TOYCK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas sHeprusi MaTepuaibHOW bubnunoreka [JOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHUHETHYECKOI SHEPTrUu

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenumanpHast SHEPTHsI YIIPYTO
nehopMHUpPOBaHHON IPYKUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOW SHEPTHH CUCTEMBI TEIL.
3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue cBsi3u pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanme 3aBUCUMOCTH MEKTY
rapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMHYECKON CHCTEMBI U

30 crroco0On1 e€ m3meHenust. KoangaectBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bu6mmoreka [JOK
31 Brymt Tetonepezan https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTH BEILIECTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpolieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

3 MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKosoruyeckue mpooIeMbl
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa [IOK

YEP ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

HYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramnmyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctayyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

43 VY enpHas TenaoTa MIaBJICHUS bubmorexa HOK

s ' https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK

44
YPABHEHHE TEIIOBOTO basatca https://m.edsoo.ru/ff0c6820

45 DnekTpu3anus Tei. DNeKTPUIECKUI bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodeyHEBIN dIIEeKTPUYCCKUIL bubnmorexa LOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsiy
Hanpssk€HHOCTB EKTPUYECKOTO
nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
48 N
BIEKTPUYECKUX noseu. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
’ ’ https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmorexa HOK
p ’ https://m.edsoo.ru/ffoc7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoéMkocTs. KoHmeHcaro
p A p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmaorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHUMI IEHCTBUS U IPUMEHECHHE
54 KOHJIEHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[TocnenoBarenpHOE, NAapaUIEIBHOE,
CMEIIAHHOE COEMHEHNE
npoBoAHUKOB. JIabopaTopHas padboTa
«M3yueHne cMemaHHOro COeAMHEHUS
PE3UCTOPOB»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
TokKa. 3akoH J[xoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIPOBOIUMOCTh

60

ONEKTpUUYECKUI TOK B BaKyyMe.
CBoiiCTBA AJIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKY, X COOCTBEHHAS U
pUMecHast MpoBoAuMocThb. CBolicTBa
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DIEeKTPUYECKUN TOK B pacTBOpax u

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUN TOK B raszax.

63 CaMoCTOSATENbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJiHuS. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U X IIPAKTUYECKOE bubnuorexa [JOK

64 1
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

I'. . Mskumes, b.b.byxosues, H.H.Corckuit. ®usuka — 10, M.: [Ipocsemenue,

CremanoBa ['.H. CoopHuuk 3amau no ¢usuke 10-11 xmacc. M.: Tlpocsemienue, 2007. — 240c.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

* 1.YuebHoe amekTpoHHOE M3AaHue. VHTepakTuBHBIA Kype ¢u3uku s 7-11 kimaccos.
[Tpaktuxym. ®DU3NKOH. CD — nuck. 2004.

* 2. Y4yeOHOe 2MeKTpOHHOE M3aanue. MHTepakTuBHBIN Kypce ¢hu3uku s 7-11 kimaccos.
Jlabopatopust Kupumnt u Medoauii. CD — auck. 2004.

* 3. YueGHoe anekTpoHHOE u3nanue. Jlaboparopueie padoTsl mo ¢usuke. Jpoda. CD —
nuck. 2006.
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