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1. IllosicHUTEBLHAA 3aMUCKA

1.1 HopmaruBHa npaBoBas 0a3a

®enepanbubiii 3aKk0H 0T 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccuiickoit denepaumn» (¢ u3M. u gom., Beryn. B cuwiy ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (nara o6pamenus: 28.09.2020).

[Tacopt HaumoHampHOro mpoekra «OOpa3zoBanue» (yTB. mnpesuamymom CoBera mpu
[Ipesunenre PO no crparernueckoMy pa3BUTHUIO U HALIMOHAJIBHBIM IIPOEKTaM, IpOoToKoJ oT 24.12.2018
No 16). — URL: http://www.consultant.ru/document/cons doc LAW 319308/ (mata oOparieHus:
10.03.2021).

l'ocynapctBennass mporpamma Poccuiickoit ®denepanmuu  «PazButue oOpazoBaHus» (yTB.
[TocranoBnenuem [IpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepKIeHUU
rocygapctBeHHoM — mporpammbl  Poccuiickoit  ®enepanmuu  «Pa3zBuTHe  o0pa3oBaHUm»).  —
http://www.consultant.ru/document/cons_doc_LAW _286474/cf742885e783e08d9387d7
364e34126187ec1381/ (nara obpamenus: 10.03.2021).

[Ipodeccuonanbupiii crangapt «llemaror (memarormdeckass IEATEIBHOCTh B JIOIIKOJIHHOM,
HavyaJbHOM 0O0IIIeM, OCHOBHOM OOIIEM, CpeHEM 00111eM 00pa3oBaHNM), (BOCIIUTATEIb, YUUTEIh)» (Pe/l.
ot 16.06.2019) (IIpuka3 MunuctepctBa Tpyaa u coruanbHoi 3amuTtel PO ot 18 oktadps 2013 r. Ne
544H, ¢ ”3BMEHEHUSIMHU, BHECEHHBIMU NPUKa30M MUHHUCTEPCTBA Tpya U couzamutsl PO ot 25.12.2014
Ne 11158 wm ot 5.082016 r. Ne 4220). — URL: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog red 2016.pdf (nara obpamenus: 10.03.2021).

[Tpodeccuonanbupiii cTanaapt «llemaror AOMOTHUTENHHOTO 00pa30BaHUS JIETEH M B3POCIBIX)
(ITpuka3z MunucrepctBa Tpyaa u corpanbHoi 3amuTbl PO ot 05.05.2018 Ne 298u «O0 yTBepkaeHun
npodeccuonanpHoro cranaapra «llegaror nTOMOIHUTENBLHOTO OOpa30BaHMs JETEH U B3POCIHBIX»). —
URL: /Inttps://profstandart.rosmintrud.ru/obshchiy-informatsionnyyblok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/ index.php?ELEMENT _ID=48583
(mata obpamenus: 10.03.2021).

denepanbHbIi TOCYyAapCTBEHHBIN 00pa3oBaTeNbHbIN CTaHIAPT OCHOBHOT'O 00IEero oopa3oBaHus
(yTB. mpuka3zom MuHnucrepcta oOpa3oBanus U Hayku Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897)
(pen. 21.12.2020). — URL.: https://fgos.ru (mata oopamienus: 10.03.2021).

Mertonuyeckue peKOMEHAAlMK 10 CO3/1aHNI0 U (PYHKIMOHUPOBAHUIO B 0011€00pa30oBaTeIbHbIX
OpraHM3alysIX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH M MaJlbIX Topojax, LEHTPOB 00pa3oBaHUs
€CTECTBEHHO-HAYYHOM U TexHoJjorudyeckoi HampaBieHHocTell («Touka pocta») (YTBepxkaeHbI
pacriopsbkeHrneM MuHucTepcTBa npocsenienus Poccuiickoit @enepaunn or 12 sguBaps 2021 r. Ne P-
6). — URL: http://www.consultant.ru/document/cons_doc_  LAW 374694/ (nara oOparieHus:
10.03.2021).

1.2. XapaxkTepucTHKA NPOrPamMMbl

Ha coBpemMeHHOM »JTame MOJEpHHM3AIlMM OTEYECTBEHHOTO O0pa30BaHUA HaONIIOAaeTCs
HEOOXOIUMOCTh B CO3JaHMU  YCIOBHM, CHOCOOCTBYIOIIUX BO3HUKHOBEHHIO Y  YYallUXCS
MO3HABATEIbHON MOTPEOHOCTH CaMOCTOSATENBHOIO MPHOOpETEeHUs: 3HAaHUM, (OPMUPOBAHUSA HABBIKOB
CaMOCTOSITENTbHOM MBICIIUTEIBHON AESITeTbHOCTH, KOTOpas MO3BOJIMIAa Obl UM peain30BaThCs B KHU3HHU,
WCMOJIb3ysl BHYTPEHHMH IIOTEHIMAT, KaK HWHTEJUICKTYaJbHbIM, TaK W TBOPYECKUM. IKCIEPUMEHT
SBJIIETCS MCTOYHUKOM 3HAHUN M KPUTEPUEM HMX HCTUHHOCTU B Hayke. KoHIeNuus COBPEMEHHOTO
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o0Opa3oBaHMs MOApPA3yMEBAECT, YTO B Y4eOHOM DSKCIEPUMEHTE BEAYIIYI0 pOJib JOJDKEH 3aHATh
CaMOCTOSITENIbHBIM HCCIIE10BATEIbCKUI YUEHUUECKUN AKCIIEPUMEHT.

Pa3zpaboTtka mporpammsel «lIpakTuueckass yueOHas (u3uKa» 00YyCIOBICHAa HEOOXOIMMOCTHIO
COBEPILICHCTBOBAHMSI CUCTEMBI (PU3UUECKOTO 00pa30BaHUs U MOTPEOHOCTHIO OCO3HAHHOTO NMPHUMEHEHHS
dbopManbHBIX 3HAHUH TO TPEIMETy B MPAKTUYCCKOW JKU3HM, HUCCIEIOBATEIBCKONM M HHKEHEPHO-
KOHCTPYKTOPCKOM AestenbHOCTU. [IporpamMmoil mpeamonaraeTcsi MpoBEACHUS 3aHATHH C JAETbMH, Y
KOTOPBIX €CTh MOTPEOHOCTHh HE MPOCTO B YIUIYOJEHUU TEOPETHUECKUX 3HAHUM MO (U3UKE, HO MpexKIe
BCEro MOTPEOHOCTh B MCCIEA0BATEIHCKON MPAKTUUECKON JIEATEIbHOCTH KaK Ha YPOBHE dKCIEPHUMEHTA,
TakK U B (hopMe peleHus: UCClIe0BaTEIbCKUX, HECTAaHAAPTHBIX 3a/1a4.

B pesynbraTe peanuzanuu mporpamMmbl, 0Oy4aromiuecss OCBOST W OyayT NMPHUMEHSATh METOJIbI
n3ydeHus GU3NUECKUX SIBICHUI, OOPETYT HABBIKM PELICHUS 3a/1a4 IMOBBIIICHHOW CJIOXKHOCTH, Pa30BBIOT
CIIOCOOHOCTh  CAMOCTOSITEIBHOM MBICIIUTENBHOW ¥ TIOMCKOBO-MCCIICAOBATEIBCKOM JICATEIIEHOCTH.
PazpaGorannas mporpamMa oOeCHeUMBAECT YCIOBHUS Ui Pa3BUTHs TO3HABATEIBHBIX M TBOPUYECKUX
CHOCOOHOCTEH ydJamuxcsi MOpu COXpaHeHMH (yHAaMEHTaIbHOCTH (U3HUECKOro oOpa3oBaHHS H
YCUJICHUS €0 MPAKTUYECKOM HAIPaBICHHOCTH.

Hanpaenennocms 1ONOTHUTENBHOM 0011€00pa3oBaTenbHON 00IIEepa3BUBAOIICH MPOTPaAMMBI -
ectrecTBeHHOHay4yHas. [IporpamMma mpezcraBiser co0Ol JIOTMUYECKH BBICTPOCHHYIO CHUCTEMY 3HAHUM,
OPHEHTUPOBAHHYIO Ha (HOPMUpPOBAHHE y PEOEHKA IIETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

AxmyanbHocms  TPOTPAMMBI  ONIPEACISAETCS MOTPEOHOCThI0 Oosiee TIyOOKOro, MPaKTHKO-
OPUEHTUPOBAHHOTO HW3Yy4YeHHUs (PHU3UKH, UYTO HEOOXOAMMO TpPU OBJAJACHHUU HWHKEHEPHBIMU
CTIEIMAIBHOCTAMH, 00YCIIOBJIEHA BBEACHUEM NpeAnpouapHoro o0ydenus Gpusnke, OpueHTUPOBAHHOTO
HAa pa3BUTHE HABBIKOB pEUICHUS HECTaHAAPTHBIX 3aJad W TPOBEJACHHE 3aHUMATEIbHBIX
OKCIIEPUMEHTANIbHBIX 3aJaHuil, 4YTO CHOCOOCTBYET MPOOYKICHHIO W PAa3BUTHUIO Yy YYaIUXCS
YCTOMYMBOIO UHTEpeca K (PU3HKE.

Omauuumensuvie ocodennocmu npozpammsl (HOBU3HA) COCTOUT B TOM, YTO €€ COZEpIKaHue
ABJISIETCS HE TOJIBKO JIOTIOJIHEHHEM K 00I1eo0pa3oBaTebHOM MporpamMMe, HO HOCHT Pa3BUBAIOIUI
XapakTep B 00JIaCTH MPaKTHYECKOr0 MPUMEHEHUs, YIIIyOJIeHHOro U3ydyeHus: GU3uKu U npoduiInzanuu
€CTECTBEHHO-HAYYHOM I'paMOTHOCTH. JlornuHoe moctpoeHne yuyeOHO-TEMATUYECKOro MJIaHa MO3BOJISET
nporpaMMe OBbITh JEWCTBUTEIBHO JOMOJHUTENBHON B clydasx Korjaa TpedyeTcsi 0oJiblle BpeMEHH Ha
UCCIIEIOBaHKE SBJICHUH, UEM 3TO TO3BOJISIET YPOK.

Aopecam

-porpaMMa pacCyhTaHa Ha CPEJHUN I[IKOJBHBIA BO3PACT MCUXOJOTHYECKass OCOOCHHOCTh
KOTOPOTO  W30MpaTenbHOCTh BHHUMAHMs. OTO 3HAUUT, YTO OHH OTKIWKAIOTCS HAa HEOOBIYHBIE,
3axXBaThIBAIONIME JeNla, a ObIcTpas TMEpeKIoYaeMOCTh BHHMAaHHUS HE JaeT BO3MOXXHOCTH
COCpeNOTaunBaThCs JOJITO Ha OJHOM U ToM xke. OJIHAKO, €CIIU CO3/Ial0TCsA TPYAHO IpPEoaoseBacMble U
HECTaH/IapTHBIE CUTYallUU pedsiTa 3aHUMaIOTCS BHEKJIACCHON paboTOi C y/IOBOJILCTBUEM U JJTUTEIIHHOE
BpeMms,

- Bo3pact - ot 11-12-tu 1o 15-TH Jyer;

- HAMOJHSAEMOCTh TPYII: MUHUMYM 6 4eJIOBEK, MaKCUMyM 12 4enoBek;

- YCIIOBHUSI TIpHEMa - BXOJHON KOHTPOIIb, IENbI0 KOTOPOTO SIBISETCS JEMOHCTpalus 0a30BBIX
3HaHUi 1o usmke.

Obvem u cpoku o0ceoeHus npozpammsl: TporpamMmma paccuutana Ha | rog oOyuenus, 35
y4eOHBIX 3aHATHi 110 | yacy 1 pa3 B Heneno.

Dopma oOyuenua: ouHasi, ¢ BOSMOKHOCTBIO JUCTAHLIMOHHOTO O0yUEeHUS.

Pesrcum 3anamuii:



IMponoskuresbHoctsb | IlepepbIBbI MexKIAy Oo01ee KOJIMYECTBO Pesxxum 3ansaTuii

OJHOI0 Y4eOHBIMU YacoB B HeJeJTI0
aKaJgeMH4YecKOoro 3aHATHAMHU
gaca
45 Muu 10 mun 1 yac 1 pasa B Hexento 1o 1
aKaJeMIUIeCKOMY
qacy

Ocobennocmu opzanuzayuu o0pazoeamenvHo20 npoyecca: IPOrpaMMoON MPEAYyCMOTPEHBI KaK
IPYNIOBLIE, TaK U UHAUBUAYaIbHBIE (POPMBI 00yUeHHs. ['pynnoBbie 3aHATHS IPEAYCMOTPEHBI B Mapax B
cily4ae MpakTUYECKOM pabOThl WM KOMAHIOM MO IMSTh YEJIOBEK B CIy4yae KOHKYPCHOM JESTEIbHOCTH,
WHJUBUAYAJIbHbBIE 3aHATUS IPEIIOJIAraloTCsl MpU MOArOTOBKE K  OJMMIIMAJHBIM HCIBITAHUSAM W IIPU
MOJITOTOBKE HAYYHO-TIPAKTUYECKHX pPadoT. JlMCTaHIMOHHBIE TEXHOJOTMH BKIIOYAIOT paboTy ¢
U POBBIM 00pa30BaTEILHBIM KOHTEHTOM H BBITIOJIHEHUE JOMAIIHUAX SKCIIEPUMEHTOB.

Dopmwt opzanuzayuu 3aHAMUL:

e Pemienue pa3HbIX TUIIOB 334a4

e becena

o Jlekus

e TectupoBanue

e 3auHsTHE Urpa

e 3aHuMaTeNbHbIE OMBITHI 110 PAa3HBIM pa3jeiaM GpU3UKu
e KoOHCTpyHpOBaHHE MAKETOB

e Pab6ora ¢ mpumenenuem UKT

e 3aHuUMaTeNbHbIE 3KCKYPCUU B 00JIACTh UCTOPUH (PU3UKH
e HaOmoneHus 3a sIBIEHUSMH TPUPOIBI

e DKCKypCHH Ha TEXHUUYECKHE OOBHEKTHI

e Urorosoe 3aHATHE (CEMHHApP, KOHPEPEHIIHS)

Mooynvnaa npozpamma. Monynb - 3TO 1LeNeBOM (DyHKIMOHAIBHBIN y3€l1, B KOTOPOM
00BEIMHEHO: y4yeOHOE COJEp)KaHWE W TEXHOJOTHS OBJIAJICHUSI UM B CHUCTEMY BBICOKOTO YPOBHS
1enoctTHocTu. IMEHHO MOy b MOXKET BBICTYNATh KakK MporpaMMa 00y4eHHUs, WHIUBUIYaTu3UpOBaHHAs
[0 COJEpPXKAHMIO, METOJIaM YYEHHS, YPOBHIO CAaMOCTOSATEIBHOCTH, TeMIY Yy4eOHO-IT03HaBaTeIbHOMN
nesrenbHOCTH  oOydaromierocs. ConepxaHue o0y4eHHs TPEACTaBIsIeTCS B  3aKOHUYEHHBIX
CaMOCTOSITENIbHBIX KOMIUIEKCaX - MH(OPMAIMOHHBIX 0JIOKaX, YCBOGHHE KOTOPBIX OCYIIECTBISETCS B
COOTBETCTBHH C 1esblo. [luaktudeckas neiab GopMyIupyeTcs Juis 00yJaromerocst u CoJIepKuT B cede
HE TOJIBKO YKa3aHHe Ha 00BEM M3y4aeMOro COJEeP KaHUsI, HO U HAa YPOBEHb €r0 YCBOCHUS.

Dopma noosedenus umoz206: TeCTUpOBaHUE, pe3yiabTarhl OJUMIUATHBIX UCIBITAHUNA, Y4acTHE
B HAyYHO-TIPAKTUYECKUX KOH(EPEHIIUSIX.

2.1. Ieau u 3a1a4M NPOrpaMMbl
Ilenv:  pa3BuTHE  WHTEIUICKTYalbHBIX W MPAKTUYECKMX YMEHUN B O00NacTH H3y4YCHHS
¢buznuecKkux SBICHUNA, (HOPMHUPOBAHHE HABBIKOB IPOBEIEHUS HCCIECIOBATEIBCKUX M JIA0OPATOPHBIX
paboT, PU3NIECKOro FIKCIIEPUMEHTA U PEIICHUS 3a7a4 TOBBIIIICHHON CII0)KHOCTH.
3aoauu:
1. Oébyuarowue:
- CIOCOOCTBOBATh CaMOpeATTU3aIii 00YJAIOIINXCS B M3YYCHUH KOHKPETHBIX TeM (DU3UKH,
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- pa3BHBaTh W TOJAJCPKHBATH TO3HABATCIBHBIA WHTEpEC K HM3YYCHUIO (HU3MKH KaK HAYKH, -

3HAKOMHTD YUAIIUXCS C TIOCIESIHUMHU JOCTHKCHUSIMH HAyKU M TEXHUKH,

- YUUTh PelaTh 3a7a4d HECTAHIAPTHBIMU METOJAMH,

- pa3BHUBATh MMO3HABATEIHHBIC UHTEPECHI MIPU BBIMOJHEHUN IKCIIEPUMEHTATBHBIX HCCIIEIOBAHUI

C UCMOIh30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHH.

2. BocnumamensHuie:

- BOCITUTHIBATh YOCXKIEHHOCTh B BO3MOXKHOCTH TTO3HAHHSI 3aKOHOB IPUPOJIBI, B HEOOXOAUMOCTH
pPa3yMHOTO UCTIOJIb30BAHUS JIOCTUKCHUN HAYKU M TEXHUKH,

- BOCIIUTBIBATh YBAXCHUE K TBOPIIAM HAYKW M TEXHUKH, OTHOIICHUE K (HU3UKE KaK K JICMEHTY
00111€4eTIOBEYECKON KYIbTYPHI.

- IOBBIIIATH KYJABTYPY OOIICHUS U TIOBEICHUSI.

3. Pazeusaromue:

- pa3BUBaTh YMCHHS M HABBIKH YYAIIMXCS CAMOCTOSATEIBHO paboTaTh C HAYYHO-TIOMYJISPHOMN
JIUTEpaTypou,

- pa3BUBaTh YMEHUS MPAKTUYECKOTO MPUMEHEHHsI (PU3UYCCKUX 3HAHUW B KH3HH,

- pa3BUBaTh TBOPYECKUE CIIOCOOHOCTH,

- (hopMUPOBATh y YYAIIMXCS AKTUBHOCTh U CAMOCTOSITEIbHOCTh, MHUIIUATHBY .

2.2. Coaep:xxanue 0011e00pa3oBaTe/ibHOI 001epa3BUBAIOLIEH MPOrPaMMBbI

Tennosvie sgrenusn. (6 1)

CriocoObl  M3MeHeHUs: BHyTpeHHeW »sHepruu. KommyectBo TeruoTsl. Temmepatypa u  eé
u3MepeHue. Buapl Temonepenaun: TeMIONPOBOIHOCT, KOHBEKLUS, U3TyuyeHHe. TernoBoil GanaHc.

Ocnosvt mennomexnuxu. (10 q)

[InaBnenue u kpuctaumzauus. Temneparypa ruaBieHus. [lapooOpa3oBaHue M KOHAEHCAIMSL.
Wcnapenne u kumeHue. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUS OT JaBieHHs. BiaxHocTh Bo3ayxa.
[IpuHumnsl paboTel TerioBbiX aurareneil. IlapoBas TypOuna. PeakTuBHBIN aBurarens. [IBurarens
BHYTpPEHHEro cropanus. TemnoBsle ABUTAaTEIN U 3alUTa OKPYKAIOLIEH cpebl.

Ilpoexm . (64)

[Touck wunpopmamuu B cetn VHTEepHET MO TEOpUU BHIOPAHHOW TeMbl NpOEKTa. AHaIM3,
o0o0menue u cucremaruzauus uHGopmanuu. OdopmieHue MnpoekTHOW paboTel. Omnucanue
o6ubnuorpaduu npoekra. [IpakTuueckas 4acTb NpoekTa. AHAIN3 SKCIIEPUMEHTAILHON YaCTH MPOEKTA.

dnekmpomaznumnvie aenenus (10q)

OnexTpuzauus Tel. JJNEKTPUYECKHE B3aUMOJEHCTBUA. JlBa poja AIIEKTPUYECKUX 3apsIOB.
[IpoBonHMKM K nuAnekTpuku. KoHaeHcaToppl. DNEKTPUYECKUN TOK. Y CIOBUS CYLIECTBOBAaHHS TOKa.
Hctounnku Toka. DnekTpuyeckas 1enb. JJelcTBus snekTpuyeckoro Toka. Cria Toka. MI3mMepenue cuiibl
Toka. Awmmepmerp. Hanpsokenue. M3mepenne  HampsbkeHusa.  BoaeTmerp.  Dnektpuueckoe
CONPOTHUBJICHHUE. Y AEIbHOE CONPOTHBIEHHE. 3akoH Oma Uil ydacTKa DJJIEKTPUYECKOW UEMH.
[TocnenoBarenbHOe M TMapajuleNbHOE COEIMHEHHs NPOBOAHMKOB. Peoctarel. Pabora M MOIIHOCTBH
NeKTpuyeckoro Toka. 3akoH Jlxoyna — Jlenna. KunoBarr-yac. KopoTkoe 3aMblkaHue u
IIpeloXpaHUTEN. MarHuTHble B3aUMOJEHCTBUA. B3auMmonelcTBHE NOCTOSHHBIX MarHuToB. OIBIT
Opcrena. BsaumopneiicTBue Mexay IPOBOAHMKAMU C TOKaMH M MarHUTaMu. OJIEKTPOMAarHWTHI.
DJIEKTpOMAarHuTHoE pesie. MarautHoe noJie Toka. JleiicTBUe MarHUTHOTO MOJIs HA MPOBOJIHUK C TOKOM.
JleficTBe ~ MarHWUTHOTO TIOJII HAa paMKy C  TOKOM. OJIEKTPOU3MEPHUTEIIbHBIC  MPUOOPHI.
DJIEKTPOIBUTATENb.



Onmuueckue sagenusn (64)

[Henicteusa cBera. McrouHuku csera. lIpsSMOIMHEMHOCTH pacHpoOCTpaHEeHHs cBeTa. TeHb u
nonyreHb. CoslHeUHbIe U JyHHBIE 3aTMeHUs. OTpaxkeHne cBeTa. 3epKajbHoe U JU(Py3HOE OTpakeHUs
cBeTa. 3aKOHBI OTpaxkeHusi cera. [lmockoe 3epkano. M3o0paxenue B 3epkaie. [Ipenomienue cpera.
3akoHbI IpesioMiIeHHs cBeTa. llpenomiieHue cBera B IUIOCKONAPAJUIEIBHOM IUIACTUHKE M IIpU3ME.
Jlunssl. Tunel auH3. OCHOBHBIE 3yIeMeHTHI JUH3bL. Coluparolye u pacceuBaroliye JuH3bl. PoKycHOe
paccrossHMEe M onTHueckas cwia JuH3bl. IlocTpoeHune wuszoOpaxenus B smH3ax. DoToanmapar u
BHJeOKamepa. ['ma3 kak onrudeckas cucreMa. Hemoctatku 3peHus M MX ucnpasieHue. Onruyeckue
npubopsl. Mukpockon u Teneckor. JJucnepcus ceta. LBet. Kak rina3 pasnnyaer nsera.

Oco0eHHOCTH NporpaMMbl. TPaKTUKOOpHEHTHUpOBaHHas. CojepkaHHe IPOrpaMMbl
BHE/IPSACTCS 3a CYCT MPAKTHYCCKUX PabOT MCCIIEI0BATEIBCKOIO XapaKTepa, MPaKTUKYMOB 0 PEHICHUIO
3a51a4 MPOQHILHOTO YPOBHSL.

YueOHBIN MJIaH
14. B Hege 10 7KJace B rog — 354.

Tema KomnnuecTtsBo yacos KomnuectBo KonuuectBo
J1a00PaTOPHBIX paboOT KOHTPOJIBHBIX pa0oT
TeroBble sIBIEHUS 4 2 1
OCHOBBHI TEIUIOTEXHUKH. 7 4 1
[Ipoekt 5
DIEeKTPOTEXHUKA 13 13
OnTHyeckue sIBIeHUs 6 4 1
Conep:xkanue y4eOHOr0 MJiaHa
Ne HaumeHoBaHue pa3fenoB H TeM XapakTepucTHKA Y4eOHOMH Bcero | Teoper | IIpakru DopMmbl
n/n JAeATeJIbHOCTH 00yYaroLuXcs 4acoB | HMYeCK | YecKHe arrecTanuu/
ue KOHTPOJISt
PA3JJEJI | « TEIIVIOBBIE ABJIEHHA»

1 BBonHoe 3ansatue. MHcTpykTax no | IImmyr scca mo Teme «BKiIaf 1 1 Bxopnnoi
TexHuke Oe3omacHocTu. Mctopus | JlomonocoBa M.B. B pa3sButue MOHHUTOPHHT. -
pa3BuUTHA 3HaHMH B  00JACTH | TEIIIOTEXHHUKH.) TeCT
TEIJIOTEXHUKU

2 Cnoco0bl nM3MeHeHHs BHYTpEeHHeH | BrimomiHsioT U3MEpEeHUs 1 1 Otuer
sHepruu. KoJMuecTBO  TEIUIOTHI. | TEeMIlEpaTyphl pa3HbIMH MIPaKTHYECKOM
Ipaxmuyeckas paboma | crocobamMu paboTsl
«Temneparypa u €€ u3MepeHUE».
®u3nyeckuil  3KCIHEPUMEHT IIpU
nomomy 1udpoBoi Taboparopun
TOYKU POCTA

3 Buast teruionepenaun: | IpoBoxst HaOmoeHNs, 1 1 Otuer
TEIJIONPOBOTHOCTb,  KOHBEKIHS, | aHAJIM3UPYIOT pe3yIabTaThl NPaKTHYECKOi
U3JIyYeHHeE. Ilpakmuueckoe | HaONIOAEHWH, 1EJIAIOT BBIBOJIBI. paGoThI
sanamue «OnncaHue HAOIIONCHMS
10 TJIaHY».

4 TemnoBoit 0ananc. IlpakTukym o | Pemaror Pa3HOYPOBHEBbBIE 1 1
pelIeHHIO 3a1a4 3aJ[a4M 10 TEIIOBOMY OajlaHCy

4 2 2

PA3JIEJI || «OCHOBbBI TEIUVIOTEXHHUKH»




5 [InaBnenne u  kpucraumszauus. | [lnanupyror HccieJ0BaHME, Otuer
Temnepartypa TUIABJICHUS. | BBIOJHSIIOT U3MEPEHNS, NPaKTHIECKO#
Ipaxmuueckas paboma | COCTaBIAIOT rpaduk paboThI
«MccnenoBanne  IUTABIEHHWST W | 3aBUCHMOCTH [P HOMOIIH
KPHUCTAIUTH3ALINH JIbIa» udposoi n1abopaTopuu

6-7 Iapoo6pazopanue u koupencamus. | 1OYKA POCTA Oruer

Vcnapenue u KuneHue. NPaKTHIECKON
Ilpaxmuueckas paboma paboTsl
«3aBHUCHMOCTh TEeMIIEpaTyphI
KUIEGHUsT ~ OT  JIABJICHHS»
IIpaxkmuueckas paboma
«3aBHCUMOCTh TEMIIEPaTypBI
KUIEHUs OT maBieHus» «M3ydenue
CBOICTB HCIIapEHUS»

8 BnaxxaocTs Bo3myXa. [TmanupytoT HCCIIeIOBaHUE, Otuer
Hpa}(muqec;(ag pa60ma BBIIIOJIHAKOT HU3MEPECHUA, HpaKTH‘IeCKOﬁ
«/3Mepenne BIaKHOCTU BO3/1yXa» COCTaBJIAIOT rpadux paboThI

3aBUCHMOCTH  TNPH  [TOMOIIH
uudposoit JTabopaTopun
TOUYKHN POCTA

9 I'padmaeckue 3amaum no pusnke. VYdacTByloT B TPYNIOBOi

pabore COpPEBHOBATEILHOTO
Xapakrepa Pemaror
pa3sHOYpOBHEBBIE  3aJaydl  I10
TETJIOBBIM SIBJICHUSIM.

10-11 | MpuHumnsr pabGoOTHl  TEIUIOBBIX | Y4acTBYIOT B JIUCITyTE IIpomexyTOUHBII
neurareneil. [lapoBas TypOuna. | «TemmoBele  gBuratenu  u MOHHUTOPHHT —
PeakTuBHBII 1BUraTeNb. JIBUTraTens | 3alnTa OKPYKAIOIIEH CPEIbl.» pelieHue 3anaq
BHYTpEHHETo cropanus. Hrorosoe npoduIEHOTO
3aHsATHE 110 paszaery | YPOBHSI.

PA3JEJI || «IIPOEKT»

12 IMounck wmHpopManmu B cetn MHTepHET | BRiOuparot TeMy
10 TEOPHUH BBIOPAHHOM TEMBI POEKTA. IIPOEKTHOMI paboTsl,

oopMIIsIIOT paszaen
«BBenenue».

13 Odopmiieare  mpoekTHOW  pa®oThl. | CoOCTaBISIOT TUTaH

Onwucanue OuOIHOTpaduu MPOCKTa MIPOEKTHOH paboTEIL.
O6cyxnaroT OCHOBHYIO
4acTh TEOPHH, COCTaBIISIOT
CIIMCOK UCTIONIB3yEeMOT0
KOHTEHTA.

14 IIpakTudeckas 4acTh IPOEKTA. [Inanupyror

HCCIIeJOBaHUE,
BBINOJIHAIOT ~ U3MEPEHHUs,
COCTaBJISIIOT rpaduk
3aBUCHMOCTH TPH TTOMOIIH
mudpoBoil  naboparopun
TOYKHN POCTA

15 AHanu3  9KCHEPHMEHTAIBHOW 4YacTH | AHAJIU3HPYIOT Pe3yJbTaThl

MpoeKTa OIIBITOB. BHocsiT
N3MEHEHUS B X071
9KCIIEpUMEHTa C  IENbI0
HCCIIeIOBAHMS

3aBHCUMOCTH OOBEKTa OT
(hakToOpoB, BIHAIOMNX Ha
00OBEKT.




16 3aBepuieHre paboThl HaJl TPOCKTOM. Odopmistor 1 PesynbraTer
3aKIIOYUTENBHYI0  4YacTb ydJacTus B
MIPOEKTA. Hay4HO-
NPaKTU4ECKOU
KOH(pepeHIHA
5
PA3JEJT N «JIEKTPOTEXHHKA»

17 Onextpusamms Ten.  DnekTpudeckue | MsrotoBneHue MaKEeTOB 1 Otuer
B3aHMMOJICHCTBHS. JlBa pona | s JIEMOHCTpaL1 MPaKTHIECKOM
3NEKTPUUECKHX 3aPSI0B. NEKTPU3ALUH paboThI
Ipaxmuueckan paboma «Habmonenne
JNEKTPU3ALHNY

18 Konnencaropst. [InanupyroT uccnenoBaHue, 1 Ortuer
Ipakmuueckass paboma «VI3MepeHue | BHINONHSAIOT — HM3MEpPEHMS, IPAaKTUYECKOM
€MKOCTH KOHICHCATOPa» COCTaBJISIOT rpaduk paboThI

19 Ucrounnku  Toka.  [lpakmuueckas | 33BUCHMOCTH TIpH TIOMOIIN 1 Oruer
paboma «smepenne DJIC ucrounnkop | WHPposoil  naboparopunu MpPaKTHIECKOI
TOKa. TOYKH POCTA paboTsI

20 DNEeKTPUUECKUM TOK. VcnoBus 1 Otuer
CYIIECTBOBAHHUS TOKA. MPaKTUIECKOH
Ipaxmuyeckas paboma «OnpeneneHue paboTsl
MIPOBOIMMOCTH PA3HBIX CPEaY.

21 DnexTpuuecKas LICIIb. JleiicTBus 1 Ortuer
JNEKTPUYECKOrO TOKA. IIPAKTUYECKON
Ilpakmuyeckaa  paboma  «COopka paboTsI
nemnei».

22 Cuna Ttoka. [lpakmuueckas paboma 1 Ortuer
«V3mepeHue cuibl TOKa. AMIIEPMETP». MIPAKTHYECKON

padoTsI

23 Hanpsoxenne. [Ipakmuueckas paboma 1 Otuer
«3mepenue HaIpsDKEHUS. IIPAKTUYECKON
Boabsr™meTp». paboTsI

24 DneKTpruuecKoe CONIPOTHBIICHUE. 1 Ortuer
Peocratel.  Ilpakxmuueckaa  paboma MIPaKTHYECKOM
«Omnpenenenne YZIEIBHOTO paboThI
COIIPOTHUBJICHUSY.

25 3axon OMa J171s1 yyacTKa 3JIeKTPUYECKOM 1 Otuer
enu. Ipaxkmuueckas paboma MIPaKTHYECKOM
«MccnenoBaHue BBITIOJTHUMOCTH 3aKOHA paboTsl
Oma 1 pa3HbIX cpemy.

26 IlocnenoBarensHOe U MHapalieabHOE 1 Otyer
COEIIITHEHUS TIPOBOTHHUKOB. MPaKTUIECKOH
IIpaxmuueckas paboma paboThI
«3y4eHne CMEIIaHHOTO COEIMHEHHUS
TIPOBOTHUKOBY

27 Pabora m MomHOCTH 3nekTpudeckoro | IlmaHupyroT uccieaoBanue, 1 Oruer
TOKa. 3akoH JI)KOyHﬂ — J'[eHua. BBITIOJIHAKOT N3MEPECHUA, HpaKTquCKOﬁ
Kunosarr-yac. KopoTkoe 3aMbIKaHHE U | COCTABIAIOT rpadux paboThI
MpeIoXpaHUTENN IIpakmuueckas | 3aBUCUIMOCTH TIPH TTOMOIIN
paboma mudposoit  yaboparopun
«CpaBHEHHE momHocty | TOYKH POCTA

HOCHCHOB&TCHLHOﬁ n nap aJuIeIbHOM
LCIIN




28 MarsuTHbIe B3aHMOCHCTBHA. 1 1 Otyer
Bzanmoneiictue MOCTOSIHHBIX NIPaKTU4ECKOU
MarHHuTOB. OmnbIT Opcrena. paboThI
Bs3aumonetictBue MEXAy
MPOBOTHUKAMH C TOKAMH M MarHUTaMH.

ONEeKTPOMArHUTHL. DIIEKTPOMAarHUTHOE
pere.

Ipaxmuueckas paboma

«/3y4eHune CBOMCTB AJIEKTPOMArHUTOBY

29 JlelicTBue  MarHMUTHOro  MOJS  Ha 1 1 Ortuer
NpPOBOAHMK ¢  TOKOoM. [leiicTBue NPaKTU4ECKOU
MarHUTHOTO TIONII HAa  PaMKy C paboThI
TOKOM. DJIEKTPOJBUTATEIb.

Ipaxmuueckasa paboma
«I3yueHne  SJEKTPOIABUTATENSI  Ha
MaKeTe»
13 0 13
PA3JEJ N «OIITHYECKHE ABJIEHUA»

30 IIpsimonuHERHOCTH Brmommasior M3MEPEHMUS, 1 1 Ortuer
pacmpocTpaHeHHs CBeTa. TeHb W | MpUMEHSI GU3NIECKHUN 3aKOH HPaKTUIECKOM
nonyteHb. CONHEYHBIE M JyHHBIE paboThI
3aTMEHUSL.

Ilpaxmuyeckasn paboma
«OrmpeiesieHNe BEICOTHD)

31 OtpaxkeHue cBeTa. 3epkajbHOe M | PemiaioT mpakTuyeckyro 3ajady 1 1 OTtuer
muddy3Hoe  OTpakeHHsT — CBeTa. | IpHU TIOMOLIH udpoBoii IPaKTHYECKOil
3aKoHbBI OTpaKECHUS ceta. | naboparopunt TOUKU POCTA PpaboTh
Ipakmuueckaa paboma «Ilnockoe
3epkanio. M300pakeHne B 3epKaiiey.

32 ®dortoanmnapat u Bugeokamepa. ['ma3 | Coznaror YEePTEIKU 1 1 Otuyer
Kak OTITHYECKas cUcTeMa. | H300pakeHUs NPaKTHIECKON
Hemocrarkm  3peHMs ©W  HX padoTsI
UCTIpaBJICHUE. OnTryeckue
nprOOpEl. MUKPOCKOIT U TEJIECKO.

Ilpaxmuueckasn paboma
«IOJTyYCHHE PA3HBIX H300paKeHUMH
B JIMH3E).

33 Hucnepcus cera. llger. Kak rma3 | [lpoBoast HaOmJcHUE OpU 1 1 Otuer
pas3iuyacT 1uBeTa. TIOMOIIH CIICKTPOCKOIIa HpaKTHQGCKOﬁ
TIpaxmuueckasn paboma paboThI.
«HabmoneHns Aucnepcuny.

34 HtoroBoe 3ansTue. JeMoHcTpupyto 3HaHUSA 1 1 HTtoroserii

MOHHTOPHHT

35 CMOTp JOCTHKEHUI Y4acTByIOT B IIKOJILHOM 1 1

BBICTaBKe, COO0Ias 0 CBoeH
paboTe 00yJarOIIUMCSI ITKOJIBI
6 2 4
BCEI'O3ATO[ 35 12 23

2.3. Ilnanupyemble pe3yJibTaThl.

VY oOyuatomerocsi 0yayT chOpMUPOBAHBI CIEAYIOLINE AUYHOCHIHbBLE PE3YIbMambl PEANTU3aINH

MIPOrpaMMBI:

— OCO3HAaHUEC 3HA4YCHUA o6yqumI JJIA HOBCGI{HGBHOﬁ KHN3HH M OCO3HAHHOI'O BLI60pa

Oynmymiei mpodeccuu;

— ITOHMMAHHUC BaXHOCTU OTBCTCTBCHHOI'O OTHOIICHHA K YYCHUIO,

10

T'OTOBHOCTU H
CITOCOOHOCTH K CAMOPA3BUTHIO M CAaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K O0YUYEHHUIO U TIO3HAHUIO;




— pa3BUTHE KOMMYHUKATHBHBIX HABBIKOB, KOTOPBIC CIOCOOCTBYIOT Pa3BUTHIO YMCHUU
paboTaTe B TpyIIe, BECTH AUCKYCCHIO, Pa3BUTHE HHUIUATHBBI, CAMOCTOSTEILHOCTH, TBOPYECKOMN
AKTHUBHOCTH,

Y oOyuatomerocss OyayT CQOPMHPOBAHBI Memanpeomemusle pe3yibmamsl pPeaTu3aiuu
IPOrpaMMBbI:

— dbopMHpOBaHHE y ydYallUXCs HABBIKOB pPaOOTHl C JOMOJHUTECIHHBIMH HCTOYHHUKAMHU
nHpOpPMAIIMH, B TOM YKCIIE JICKTPOHHBIMH, a TAK)KE YMEHUSMH I10JIb30BaThCs pecypcamu IHTepHeT;

— YMEHHUE aHAIM3UPOBATh, CPABHUBATH U KIACCU(DUIIMPOBATH OOBEKTHI H CUCTEMBI;

— YMEHHUE BBIACISATH CYIIECTBCHHBIC IPU3HAKA O0BEKTOB M CUCTEM.

VY oOyuarorierocst OyayT copMUPOBAHEI HpeOMemHble Pe3yibmampl PEATH3AINH IPOTPAMMBI:

— (dbopMHpOBaHKE HABBIKOB PEIICHHUS Pa3HBIX THUIIOB 33j]ay, Pa3HOTO YPOBHSI CIOKHOCTH U
MOBBIIICHUE KauecTBa 00pa30BaHus M0 HHU3HUKE;

— (dopMHpOBaHNE HABBIKOB BBIITOJHEHHS Pa0OT MCCIIEI0BATEIBLCKOTO XapaKTepa: HaBbIKOB
MOCTAHOBKHM (DU3MYECKOTO OSKCIIEPUMEHTa, yMEHHS CTaBUTh IMepe] co0oi 3amaud, pemarh HX
JOCTYITHBIMHU CPEJICTBAMH, ITPEACTABIIATH IMOJyUYCHHBIC PE3yJIbTATHI;

— YMEHHUE PEaTU30BbIBATh TCOPETHUCCKUE MO3HAHHS HA MPAKTHKE;

— dbopMHpOBaHHE YETKOTO MPEICTABICHHS 10  COONIOJICHUIO MPaBUJI  TEXHUKHU
0€301acHOCTH B OBITY;

— noHUMaHue (AKTOPOB W MPUYMH, ONPEIACIAIONIMX B3aUMOOTHOIICHHS YeJIOBEeKa U
TIPUPO/IBL.
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3. OpraHnsammHHO-nenarornquKne ycdioBus

3.1. Kasennapubiii yueOnbiii rpapux 2024-2025yq.r.

Ne/m | OcHOBHBIE XapaKTEPUCTHKU
00pa30BaTeILHOrO Mporecca

1 KonnyecTBo yueOHBIX HENlENb 35

2 KonnuecTBo yueOHBIX qHEH 35

3 KonnuecTBO 4acoB B HENIEITIO 1

4 KomnuuecTBo yacos 35

5 Henenp B mepBOM MOJIyroauu 16 (16 mueii)

6 Henenp Bo BTOpOM mosryroinu 19(19 nmueit)

7 Hauano 3ansaruii 02.09.2024

8 BrixoaHble nHU 04.11.2024,
26.10 - 03.11.2024,
28.12 - 08.01.2025,
22.03 - 30.03.2025,
01.05 - 02.05.2025,

08.05-09.05.2025
9 OxoHvaHue y4eOHOTO TojIa 16.05.2025

3.2. YcaoBus peajan3anum NpPorpaMMmsl

Mamepuanvno-mexnuueckoe obecneuenue:

- XapakTepUCTHKA TOMELICHHUs [UId 3aHATUI: JeATeNIbHOCTh OCYLIECTBISETCS B JBYX
NOMENICHUsAX — Y4eOHbI KkabuHeT U JjaGopatopus. YueOHBI KaOMHET OCHalleH Mebenblo,
KOMIIBIOTEPOM, MEIUANpPOEKTOPOM M IpeJHa3HaueH s TeopeTHuueckux 3aHatuil. JlabopaTtopus
OCHAII[eHa MEOEIIbIO C MOKITIOUYSHHBIM JIEKTPOITUTAHHEM, CTEIUTaXaMH ¢ (pru3ndeckuM 000pyJ0BaHHEM
U TIpeHa3Ha4YeHa Uil TPYNIOBOH MPAKTHUYECKOH paboThl ¢ oOopymoBaHHMeM. AyauTOpHas MeOenb
BKIIIOYaeT 6 YyYEHHYECKHX CTOJIOB CO CTYNbsiMH, 4 mkada Ui pa3MemeHus J1adopaTopHOTO H
JEMOHCTPAIlMOHHOTO O00OpYAOBaHMSA, KJIACCHYIO OOCKY, TyMOy MOIKY M WHTEPaKTUBHYIO IOCKY.
JlaGopaTopHbIii KOMIUIEKC MO (QU3MKE MpECTaBiseT coOoi pabodyee MecTO yuuTens (UMK IS
MIPOBE/ICHUS IEMOHCTpPALUH, a TaKXKe I TBOPUECKOI SKCIIepUMEHTATbHON U MPOEKTHON JesITeIbHOCTH
yYaIxcs.

- TIepedeHb 000pyI0BaHUs, MHCTPYMEHTOB, IPUOOPOB U MAaTE€pPHUAIOB B pacyeTe Ha KOJIMYECTBO
oOyuyarouuxcs B rpyImie.

1. KommuekT nudpoBbIX U3MEpHUTENEH TOKa U HAPsDKEHUs I wr.

2. Habop nemoHcTpanmoHsslii "DnekrpuuectBo-1" ([TocToSTHHBIH TOK) I .

3. Habop nemonctpanmonsslii "DnekrpuuectBo-2" ([TomynpoBogHukoBsie TpuOOpsI) 1 mT.
4. Habop nemMoHCTpaloHHbIH "DnekTpudectBo-4" (DneKkTpuyeckuii Tok B Bakyyme) 1 mT.
5. Habop nemonctpaunonssiii "I'eomerpruyeckas ontuka” 1 mT

6. Becsl anekrponnsie 200r 0,01r. maboparopHeie  6mIT.

7. Mopenp ABUraTens BHYTpPEHHEro cropanus 1 mr.

8. Crakan xumuueckuit 250 M 6 .

9. Hacoc BakyymHbIii KomoBckoro 1 .

10. ItaTtuB yauBepcanbHbIi Gusznueckuii [IIYH 6 mmiT.

11. ITaHTeHITUPKYITH 1 .
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.

Crakan xumudeckuit 50 miu 61T,
CnuproBka 1 mir.

I'urpomerp ncuxpomerpuyeckuii 1mr

Ha6op "Kpucrammuzanus" 1 mT

Tepmomerp mabopatopusiii (or 0 mo +100) 6 mT
TennonpueMHuku 1wt

[ap ¢ kompriom 1 mt

Awmnepmerp 61t

BonbT™meTp 6 mt

3BOHOK 3JIEKTPUYECKUH 6 1T

3epkaiio Ha moicTaBKe 6 mT

[IpoBonOYHBIN MOTOK 6 LT

Kongencarop 1 wr

Jlazep 6 T

Marnut U- 06pa3ublii 6 mt

MarsuT 1oJIocoBoO# (1mapa) 6T

Marmuna anekrpodopHas manas 1 mr

MasiTHUK 251eKTpocTaTndeckuil 1 mr

Hab6op «2nexrponuzy» 6 mr

Crpenku MarHUTHBIC Ha MITaTUBax (mapa) 6 mr
Cynransl anekTpuyeckue (mapa) 1 mr
DEeKTPOMETPBI ¢ IPUHAATIESKHOCTAMH 1 T
Okpan Oenblii 6 mT

[TpuGop 1t n3ydeHus NPEeTOMIICHHS U OTPAXKEHUs CBETa 6 11T
Jlammouka Ha nmojcTaBke 6 mT

Cnextpockon ABYXTpyOHbIH 1 mT

Ha6op nabopaTtopusiit "OnTuka"

Ha6op nabopaTopHsbiit "DnexkTpudecTBo’ 61T
JleTckuii DIEKTPOHHBIA KOHCTPYKTOP «3HATOKY
BrixirouaTens 1abopaTopHBIi 6 T

HcTouHuk Toka 1a00paTOpHBIH 6 T
Kanopumerp 6 it

Karymka — MoTok 6 1T

Cynran anektpocratudeckuii (mapa) 1 mr
DNEeKTPOMAarHmT JIA0OPaTOPHBIN 6 TIT

Komrac mikoapHbIH 6 mT

KommutexT 1715t u3ydeHus moIympoOBOAHUKOB 1 mT
JlabopaTtopHubiii Habop «I'eomerpuueckas ontukay 1 mt
Monens 3neKTpoaBUraTess pa3oopHas 6 mr
HaGop coeauHUTENbHBIX POBOAOB 6 1T

Ha6op xanopumerpudeckux e 6 mr

Peocrat 6 mr

Cnupans — pe3uctop 6 mT

Jlamrmrouka Ha moacraBke 6 T

Mopnens anextpoasurarens 1 mr
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57. Habop mipusm 6 mt

58. Habop nun3 nabopaTopHbiii . «['eomeTpruyeckas onTuka» 6 mr
59. [InacTuHKA CTEKIISTHHAS CO CKOIIEHHBIMH IPaHsAMH 6 1T

60. Tepmometp 6 mT

Kaopoeoe obecneuenue:

I[aHHaH mporpamMmma MOXET OBITE p€ajm3oBaHa mneaaroroM IOIIOJIHUTEIIBHOTO 06pa30BaHI/IH

UMEIHM IpoduiibHOe 00pa3oBaHKe B 00JaCTH (GU3HUKH, IIEAroroM 00Ieo0pa3oBaTeIbHOM IIKOJIBI HE

Huxe 1 kBanupukalmoHHON KaTeropuu B o0pa3oBarenbHON o01actu «Dusukay.

Memoouueckue mamepuainsl

No Haspanue JunakTuko- ®opmbl, MeToabl | Dopma yueOHOTO 3aHATHS
/o paszena, TeMbl | METOAMYECKUM MaTepuan | MPUEMbI
oOyueHwus,
Hearornyeckue
TEXHOJIOTHH
1. | TemwtoBsie Pa3narounsiii  matepuan | Jucnyt CamocTosTenbHas padoTta ¢
ABJICHHA o ¢usuke (M.A.Ymakos, | Habmonenus, TEOpHEil; IIpaKTUYECKas
K.M. YiiakoB) OnbITHI. pabora
2. | OcHoOBBI Junaktudeckuit marepuan | Dcce, npakTukyMm | CamocrosiTenbHas paboTa ¢
TEIIOTEXHUKH. 1o ¢uzuke | Mo PELICHUIO | TEOpUEH; paKkTH4YecKas
(JL.LU.Ckpenun) JIEPEBO paboTa; MPAKTUKYM IIO
pELIeHHUIO 3a/1a4
3. | IIpoekr JIaGopatopusbie pabotsl 1o | Pemenne 3anau; | CamocrosiTenbHas paboTa ¢
Kypcy (GU3HMKYN | TOUCK Teopueil; MpaKTHYecKast
(E.}O.Kapacesa) UHpOpMaLuy, paboTa; TPAaKTUKyM IO
aHaJIN3 U | pelIeHuIo 3a1a
cucTeMaTH3alus;
nyOar4HOe
BBICTYIUICHHE -
3allUTa;
4. | Dnexrporexnuka | MaKyIbTaTHBHBIE Uccnenosanus; | CamocrositenbHas padora ¢
3aHaTus. HabGmomalh wu | paGota HaJ | Teopuei; MpaKTUYecKas
Hcciaenyu caM | IPOEKTaMH; paboTa; TOpPAKTHUKYyM 10
(JLA.UcauenkoBa, I.B. pelIieHuto 3a1a4
[Tanpuuk).
5. | Omtnueckue Cdepsr. ®uzuka. | ducnyrt; CamocrodrenbHas pabota ¢
SIBJICHUA [IpakTukym. IO.A | pemienne 3anmau | Teopuei; MIPAaKTUYECKast
[TaneGparien pOGUIBHOTO paboTa; TPaKTUKyM IIO
YPOBHS pELIeHHUIO 3a/1a4
paboTa B MaJIbIX rpymnmax

3.3 ®opmbl aTTecTAlIMN/ KOHTPOJISI M OLICHOYHBbIE MATEPHAJIbI

TGCTI)I, JAUAarHOCTHYCCKUE MaTCpUalibl, aHKETHI - IPUBOAATCA B IIPUIIOKCHHUN

VYyacTre B MHTEPaKTUBHBIX UTPaxX U MHTEPHET-KOHKYpCcax
VYyacTue B TBOPUECKUX NMPOEKTAaX U BhICTaBKax paboT

VYuactue B Onumnuaze no Guznke

VYyacTie B Hay4YHO-TIPAaKTHUECKOM KoH(pepeHH «Y MHBINA 600p!»
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Mpniaoxenne 1

Bxoonoin monumopunz
3ananue 1 35 Dl b e 1, B2
Temmeparypa Tena 3J0pOBOrO YEJIOBEKA paBHA ’ LUEREAT UL LSt easaaim
+36,6 °C— Takyro  TemmepaTypy  Ha3blBalOT
HOpManbHOW. Ha  pucyHKe  W300pakeHbI  TpHU

28 3031 33,98

llllllll | LLLL

25 27 28
TEPMOMETDA. ‘

Uemy paBHa IieHa JEJNEHHS TOIO TEPMOMETpa,
KOTOpPBIM MOJOMIET M1 U3MEPEHUS TEMIIEPATYPHI TEla
C He00XO0IMMOIM TOYHOCTBIO?

Haiime omeem 6 epadycax Lenvcus 1 A0 N0 A% 1% B0 30 40
p y N ]TT'I"ITI'!TTTTH RRRRNRARRNRARRRRRRN RSN

3aganue 2

JIBDKHUKHU CTIOKOWHO TMEpPEBUTAIOTCS MO CHETY, HO €CJIM OHM CHUMYT JIBDKH, TO OHHM MPOBAISITCS
MOJ1 XPYIIKUM CHETOM.

Uewm 310 00BsICHSETCS?

Kakoii popmymnoit onuceiBaercs?

3ananue 3

Muxaminy HeoOxoauMo JoOpaThesi Ha MammHe U3 MockBbl B Cankr-IlerepOypr 3a 9,5 wacos. C
KaKOH MHHHMAJIBHOW CpeJHEH CKOPOCTBIO OH JIOJDKEH eXaTh, €CNM JJIMHA BBIOpaHHON uM goporu 703
Km?

OrTBer paiite B KM/4.

Saganue 4

S, M A
Ha Fpa(l)I/IKe IpeAcCTaBJICHA 3aBUCHUMOCTDb PACCTOAHUA OO AOMA  5p

OT BPEMCHU JABUKCHHUA MaJIbUMKa Ha CaMOKaTe. CHaualia oH exall U3 400
AOMa B HIKOJY, HO IO IIYTH OH BCIIOMHHII, YTO 3a0bL1 JHCBHHK, U 300

BEpHYJICS TOMOi. 3a0paB THEBHUK, OH ITOEXaJl OOPATHO B IITKOIY. 200
C Kakoi CKOpOCTBIO MalbuMK eXal Ha camokate obpatHo k '%0
nomy? 0 2 4 6 8t mun.

OtBeT naiiTe B METpax B CEKYHAY.

3ananue 5
B cnpaBouHnke (PU3MYECKMX CBOMCTB PasiMYHBIX |{aspanne semectsa | [LIOTHOCTS BelecTsa, Kr/y>
MaTepHuasioB MpeACTaBieHa  Cleayromas Tabnuia -
o Nunnit 7300
MJIOTHOCTEM.
HazoBute Meramibl, OpyckuM W3 KOTOpHIX OyayT Jerde |Kamvumii 8640
Opycka I/133HaTyHI/I TOro k€ 00beMa. [IIOTHOCTE NATYHU — | 95080 7300
8500 kr/m”. -
Tlanaguii 12160
CauHeln 11400

OTBet KpaTKo 00OCHYHTE.
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Ilpoyumaiime mexcm u evtnonume 3adanun 1-4.

Camorar

4 V Cepéxun u JlH3el OIHHAKOBBIE
caMokarel. OHHM 3aXOTelM Y3HATh, KTO Jajibllle
npoeler Ha CcBOEM caMoOKaTe [0 [OIHOI
OCTAHOBKH, MOCIE TOr0 Kak OHH CTApTYHOT C
MeCTa, OTTOIIKHYBIIHCE HOTOH TOJIBKO OJIHH pas.
Jlns cBoero CcoOpeBHOBaHHSA OHH BBIOpanu
poBHYK achalbTOBYID JOPOKKY 0Oe3 BesaKoro
YKIIOHA.

1. Kakue NpHYHHE] IIPHBOOAT B KOHLC KOHLIOB K
OCTaHOBKe caMokara?

Beibepume dee npuyunsl U3 cnucka.

A. [lpurskenue 3eMian

b. Conporuenenue Bo3ayxa

B. T]}E!HHE MERIY BpalllakoIMIHMCH KOJIeCOM H OCBHD

I'. JIBuxeHue caMoKaTa 1o HHEPLHH

O 00 0o

J. JlaBneHue genopeka Ha IUIOMANKY (JIeKy) caMOKaTa

<4 Hrorom sroro HcnelTaHHS CTAIO TO, 4TO JIuza [npoexalia Jaiblle, HO
Cepéﬂca HE COTNIacHIICH C THM pe3yiIbTaToM. On CKasall, 4To cMy Halo cMasaTh
CBOH caMoKar, a Y#e [MOTOM MNOBTOPHTE MOIBITKY.

2. Kyna Cepéxa [Oo/keH HaHeCTH cMa3sKy, 4ToObl MpoeXarh Jalblle Mocle
OTTAJIKHBaHHA?

Januwiume ceoli omeem u 0OBLACHUME e20.
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<« V panel JIusel ecth cBOH caMokaT, Kojleca y KOTOPOro HaMHOIO
Oonbure, yeMm y camokara JIusel. /lnamerp koneca y camokara JIuzel — 10 e, a y
camokaTta narnsl — 30 ¢M (CM. pHCYHOK HHIKE).

X =

e

m—wywv -

3. Kakoii camokar nydille HCIIONL30BaTh Ha HEPOBHOH NOPOKHOI IMOBEpXHOCTH,
npoduas Kortopod mMmokasaH Mo H3oOpamenwsMH camokatoB? Pasmep
HEepOBHOCTEIl 0Ka3aH B TOM ke MacmTade, 4To H KoJleca caMOKaTOB.

OnpeaennTe caMOKaT, KOTOPBIH OoJIbIIE MOAXOMHT I €3]I5l 110 3TOI HEPOBHOI
MOBEPXHOCTH H 00BACHHTE CBOH BIOOP.

Januwuume ceoli omeent.

<4  Jluza u Cepéxa 3axoTelld CPaBHHTh CaMOKAThl C Pa3HBIM pa3MepoM
KOJIEC B JIpYyroM oTHomleHHH. s 3Toro oHHM peliif MpoBecTH HMccleloBaHHe.
[lens HecnenoBaHus OBLIO Y3HATH:

Kak 3aBucHT AJHHA CBODOJAHOr0 Npoe3la CAMOKATA NOCJEe OJHOro
OTTAJIKHBAHHS OT pa3Mepa KoJjec camokara?

4. OtMeThTe B TabNHIle HUAE, KaKHe MapaMeTphl HYAHO CTapaThed NOAAepPKHUBAThL
HEH3MEHHBIMH B XOJl€ 3TOro HCCIeJOBAHHA 4YTOOBI MOIYYHUThH HaJEKHBIH
pesyiabTaT?

Hoanepxnears

[lapamerpsi
HEeH3MEeHHBIMH

1. Macca yenoBeka Ha caMoKaTe

2. JluameTtp koneca

3. Cuna oTrankKuBaHHA

4. KauecTBO HOpOo#KHOH MOBEPXHOCTH

00 00 4

5. BerpeuHElil WM nonyTHEIH BeTep

17



puioxenne 2
IIpomesrcymounutit monumopune 1
[TpoBepounas pabota o teme «BHyTpeHHss sHeprud. Teronepeaaya

1. CBuHIOBBII MIApUK HArpeBaroT B IUIaMeHH cBeur. Kak B mpoiecce HarpeBaHMs U3MEHSETCS
00BEM IIapHKa U CPEAHSISI CKOPOCTh JBMXKEHUS €0 MOJIEeKY?
VYcTaHOBHUTE COOTBETCTBUE MEXY (PU3MUECKUMH BETMUYMHAMU U UX BO3MOXKHBIMU U3MEHEHUSAMHU.
JUisl KaXX10M BEIMYMHBI OIPEACIUTE COOTBETCTBYIOIUI XapaKkTep H3MEHEHHUS:
1)  yBenuumBaercs
2)  yMEHbILIACTCs
3) He u3MeHseTcs
3anummure B Ta0IUIy BEIOpaHHBIC TUQPHI I KX 101 (pru3ndeckoit BenmuunHbl. Lludper B oTBETE MOTYT
MOBTOPATHCS.
O0BEéM mapuka CpenHsisi CKOPOCTh IBUXKEHUS
MOJIEKYJI LIapuKa

2. Kakoii(-ue) u3 BUJ0B TEILIONEPEIaul COMPOBOXKIACTCS(-F0TCS) IIEPEHOCOM BelecTBa?

1) TOJBKO TEIJIONPOBOIAHOCTh 3)  KOHBEKIIMS M TEIIOMPOBOAHOCTh

2) TOJIbKO KOHBEKIIUS 4)  W3IyYeHHE U TEIUIONPOBOTHOCTD

3. Tocne toro kak map, umeromui temmeparypy 120°C, BmycTuiaum B BOJLY NpPH KOMHATHOH
TEMIIEPATYPE, BHYTPEHHAS DHEPT U

1) wu napa, ¥ BO/ibl yMEHBIIHIIACH 3) mapa YMEHBIIMIACh, & BOJBI YBEIHYUIACH

2) wumapa, ¥ BOJbl YBEIHYHIIACh 4) mapa yBeIWYHIIaCh, & BOJBI YMEHBIINIACH

4. Bony paBHOI Macchl Harpeiau A0 OJJMHAKOBOM TeMIepaTypbl U HAJIWIU B JBE KaCTPIOJIH,
KOTOPBIE 3aKPBIIN KPBIIIKaMU U IOCTABWIIA B XOJIOJHOE MecTO. KacTproim coBEpIIEHHO
OJIMHAKOBBI, KPOME 1IBETa BHEIIHEH MOBEPXHOCTU: OJIHA U3 HUX 4Y€pHasl, Apyras Oenas. Uto
IIPOU30MAET C TEMIIEpaTypOH BOABI B KACTPIOJISIX YEPE3 HEKOTOPOE BpEMS, II0KA BOJA HE OCThLIA
OKOHYATEJIbHO?

1) Temmeparypa BoJIbl HE U3MEHUTCS HU B TOM, HU B IPYTO# KacTpIoJie.

TeMnepaTypa BOJbI IOHHU3HUTCA U B TOI71, nB I[perfI KaCTproJi€ Ha OAHO U TO K€ YHCJIO

2)
IpaxycoB.
3) Temmneparypa Bojbl B 0€J10i1 KaCTpIOJIe CTaHET HIDKE, YeM B YEPHOI.

4) Temneparypa BOJibl B YEPHOI KACTPIOJIC CTAHET HUKE, YeM B OCIIOH.

5. B 1Ba 0iMHAKOBBIX COCY/Ia HATMIIM PAcTBOP METHOTO Kymopoca (pacTBOp roryooro 1mBeTa), a moBepx
Hamuu Boay (puc. 1). OauH U3 coCy10B OCTaBUIIM ITPH KOMHATHOW TeMIepaType, a BTOPOU MOCTaBUIIN
B XOJIOMJIBHUK. Uepe3 HECKOJIBbKO JHEH CpaBHUIIM PACTBOPBI U OTMETHIIM, YTO TPaHUIIA IBYX
KHUJKOCTEH TOpa310o 3aMeTHee pa3MbITa B COCY/IE, KOTOPbII HAXOMJICS MPU KOMHATHOI TeMIiepatype
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(puc. 2 u 3).

| —— | —m—
Se—— CoE——
-~
_—~Menunii
1
Kymopoc
Pucynoxk 1. Pucynok 2. Pucynok 3.
['panuna xxuakocren [TepememmBanue xuakocreid B [lepememmBanue sXuaKoCTen B
B HCXOJHOM COCTOSIHUM COCYJle, HAaXOJUBIIEMCS IIPH  COCYJIE, HAXOAUBIIEMCS

KOMHATHOM TEMIICPATYPC B XOJIOAUJIBHHUKEC

Bri6epuTte u3 mpeasioxkeHHOTO MepeUHs 064 YTBEPKACHUS, KOTOPhIE COOTBETCTBYIOT Pe3yibTaTam
MPOBEIEHHBIX IKCIIEPUMEHTANIBHBIX HAOMOIeHUH. YKaKUTE UX HOMEpa.

1) Tlporecc nuddy3uu MOKHO HAOIIOIATh B KHIKOCTSX.

2) Cxopoctb quddy3un 3aBUCHT OT TEMITEPaTyphl BEIIECTBA.

3) Cxopocts auddy3un 3aBHCUT OT arperaTHOr0 COCTOSIHUS BEIIECTRA.

4) Cxkopocts audy3un 3aBUCUT OT POJIa KUIAKOCTEH.

5) B tBEpabIX Temax cKOpocTh AU Py3un HAUMEHBIIAS.

6. HmeroTcst 1epeBsIHHBIN U METAJUIMYECKUN MMApUKN OJMHAKOBOTO 00hEMa. Kakoii 3 mapukoB B
40-rpamycHyO ’Kapy Ha OLIylb Kaxercs xonoaHee? OTBET MOSICHUTE.
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puioxenne 3
IIpomescymounutit monumopunz 2
KonTpoabsHnasi padora no reme «M3MeHeHNe arperaTHbIX COCTOSIHUI BelleCTBAa
3ananue 1
Jliia kaxxaoro pu3n4eckoro MOHITUS U3 MIEPBOTO CTONIOIA MOJ0EPUTE COOTBETCTBYIOLIHI TpUMED U3
BTOpOTO CTOJIONA.

OU3NYECKHUE IMOHATUA I[MPUMEPBI
A) pusmnueckas BeIMInHA 1) Tepmomerp
2) mubdy3us
b) enunuia pusnueckoit BeIMIMHBI 3) sHeprus
4) KOYyIb
B) dusugeckuit mpudop 5) monekyna

3aganue 2

YcTaHoBUTE COOTBETCTBUE MEXAY (popmynamu A pacuéra (pU3NYECKUX BEIUYUH U HA3BAHUSIMU
3TUX BeMW4rH. K Ka) 10l MO3UINK TIEPBOTO CTOJOIA MTOJ0EPUTE COOTBETCTBYIOIIYIO TIO3UITUIO BTOPOTO
CTOJIOLIa U 3aNuIINTe B TAOIUILy BEIOpaHHBIE IU(PHI IOJI COOTBETCTBYIOIIUMHU OYKBAMH.

DOOPMVIJIbI OU3NYECKUE BEJIMUYMHDbI

0 1) ynenbHas Temuora napooopasoBaHus
2) KOJIMYECTBO TEIIOTHI, HEOOXOMMOE I HArPEBaHMS
A)m-(l‘z—l‘l) " ) P
TBEPIOTO BELIECTBA
py¢-m: (—11) 3) yaenbHas TEmIoTa IJIaBIeHUs
4) ynenbHas TEMIOEMKOCTb BELIECTBA

3aganme 3

Konby ¢ Bo3ayxoMm, 3aKkpbITyi0 MPOOKOW M HAXONAIIYIOCS JJTUTEIHHOE BpPEMs B KOMHATE TPHU
temneparype +20 °C, menukoM morpy3wiy B OOJIbLIYIO BaHHY ¢ BOJOH. Temreparypa BOjbl B BaHHE
obu1a paBHa +50 °C. B pe3ynpTaTe YCTaHOBJIEHUS TEIMJIOBOTO PAaBHOBECHUS! BHYTPEHHSS SHEPT s BO3AyXa
B KOJIOE

1) yBenuuutes 2) HE U3MEHUTCS
3) yMEHbIIUTCS 4) ctaHeT paBHOU HYIIIO
3ananmue 4 T o
Ha pUCYHKE IIpHUBEICHA 3aBUCUMOCTH =~
TeMmIepaTypbl T HEKOTOPOro BellecTBa Maccoil M oT BpemeHH .
BermecTBo B eIMHAIY BpEMEHH MOTYyYaeT MOCTOSTHHOE KOJMYECTBO
TeroTel. B MomeHT Bpemenu t =0 BemecTBO HaxXOJUJIOCh B
TBEPAOM COCTOSIHUU. 0 i | -
B TeueHme Kakoro WHTEpBala BPEMEHH MPOMCXOJIUIIO / L TR T & T W] i
HarpeBaHUe 3TOTO BEUIECTBA B )KUIAKOM COCTOSTHUU?
1) or 0 moty 2)oTty noty 3) orty no t3
4)ortz moty
3aganme 5

[Tpu HarpeBaHUH CTOJIOMKA CITHPTA B TEPMOMETPE

1) yMeHbIIaeTCs CpeHee PacCTOSHUE MKy MOJIEKYJIaMH CIIHPTA
2) yBEIMUUBACTCS CPEIHEE PACCTOSHUE MEXKTY MOJIEKYJIaMH CITUPTa
3) yBenuuuBaeTcst 00bEM MOJIEKYIT CITUPTA

4) ymeHbI1aeTcss 00bEM MOJIEKYIT CITHPTa
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3ananne 6
[IpounTaiiTe TEKCT M BCTaBbTE HA MECTa MPOMYCKOB CJIOBa (CIOBOCOYCTAHUS) M3 MPHUBEIEHHOTO
CIIHCKA.

W3BecTHO, YTO MO Mepe CIlycka B Heapa 3emiu
TeMIieparypa TMOCTEIICHHO (A). Do
00CTOSTETLCTBO U caM (DAKT M3BEPKEHUS BYJIKAHAMH

(b) naBbI HEBOJILHO HATAJIKUBAIN HA MBICIIb,
9TO Ha OMPEACICHHBIX TIyOWHAX BEIIECTBO 3€MHOTO
mapa HaxXOJUTCS B  PAcIUIaBICHHOM COCTOSIHUU.
Onnako Ha caMOoM jeie BCE HE Tak IPOCTO.
OAHOBPEMEHHO C MOBBIIIEHUEM TEMIIEpaTypbl pacTeT
JaBJICHUE B 3€MHBIX IIyOMHax. A Benb 4eM Oouiblne
JaBJICHUE, TEM (B) remnieparypa miaBneHus (CM. pUCYHOK).

CornacHO COBpPEMEHHBIM IMPEACTABICHUSAM OO0JIbIIAs YaCTh 3€MHBIX HEApP COXPAHSET @O
cocrostHue. Opnako BemecTBO acteHochepnl (ob6omouka 3emmu oT 100 kM g0 300 kM B riIyOuHY)
HAXOJUTCS B TOYTH PACIUIABICHHOM COCTOSIHMM. Tak Ha3bIBAIOT TBEPAOE COCTOSIHHE, KOTOPOE JIETKO
MEPEXOIUT B XKHUJKOE (pacIlIaBICHHOE) MPU HEOOJBIIOM MOBBIIIEHUH TeMIeparypsl (mporecc 1) umu
MMOHMKEHUU JaBJICHUS (TIporecc 2).

HcTounnkoM NEpBUYHBIX DPACIIaBOB MarMbl sBiseTcs acTeHocdepa. Eciu B kakom-To paiioHe
CHIDKAETCSl JaBJICHHE (HApHMEp, NPU CMEHICHWHM YYacTKOB IJMTOC(EpPHI), TO TBEPIOE BEIISCTBO
acTeHocdepbl TOTYaC MPEBPAIACTCs B )KUIKUN pacIljiaB, TO €CTh B Marmy.

Kpusasa nnapnenus (P — pnaenenue, T — Temnepatypa)

COHCOK CJIOB U CJIOBOCOUYETAHUH:
1) noBsilaercs
2) MOHMKAETCS

3) BbILIE .

t,°CJ
4) Huxe
5) razoo0pasHbIi _
6) KUIKUIH 27 1

7) TBEPBIiA

3ananue 7
Ha pucynke mpencraBieH rpaduk 3aBUCHUMOCTH TEMIEpPaTyphbl OT
MOJIYYEHHOTO KOJIMYECTBA TEIJIOTHl IS BEIIeCTBA Maccol 2 KI.
[lepBoHayaslbHO BELIECTBO HAXOJWJIOCh B TBEPAOM COCTOSIHUU. g7 1
Ompenenure yaeabHYIO TEIIOTY TIJIaBICHUS BEIIECTBA. | | .
OtBert 3anuimmuTe B KJK/KT. 0 % 128 @, klx

3ananne 8

['epMeTHYHO 3aKpBITBIA COCYJ, YACTUYHO 3aMOJHEHHBIM BOJOH, JUIMTEIBLHOE BPEMSI XpPaHWICS TPU
KOMHATHOW TeMIiepatype, a 3areM ObUI MepecTaBleH B XOJOAMIbHUK. Kak WM3MEHSTCS MIOTHOCTh
BOJISHOT'O TIapa U OTHOCUTEJbHAS BJIAXHOCTh B cocyae?

JIns kak101 BETMYUHBI ONPEICIIUTE COOTBETCTBYIOIINM XapaKTep U3MEHECHUS:

1) yBenuuures
2) yMEHbIIUTCS
3) HE UBMEHUTCS
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3anummure BbIOpaHHbIe HUGPBI I Kaxaod ¢usndeckoil Benuuuubl. L{uppsl B oTBeTe MOryT
noBTOpsITHCS. [ToaydeHHyr0 ouepeaHOCTh (P BOUIINTE B OTBET.

IInoTHocTs Mapa OTHOCHUTENbHAS BIQKHOCTh BO3/AyXa

3aganue 9

Ha pucynke mpencraBiieH rpaduK 3aBHCUMOCTH Temreparypsl tor 1°C
BPEMEHHU T I[P PAaBHOMEPHOM  HArpeBaHUUM U IMOCIEAYIOIIEM
PaBHOMEPHOM OXJIXKIECHUM BELICCTBA, [IEPBOHAYAIBHO HAXOIALIErOCs B
TBEPOM COCTOSIHUH.

Hcnonp3ys panHble Tpaduka, BEIOEPUTE U3 MPEUIOKEHHOTO TepeuHs
JIBA BEPHBIX YTBEPKACHUS. Y KOKUTE UX HOMEpa.

0 T, MHH

1) Yuacrok bB rpaguka cooTBeTCTBYET Ipoleccy KUIIeHUs BEIecTBa.
2) Yuacrok '/l rpaduka cOOTBETCTBYET KPUCTAILTH3AIMY BEIIECTBA.
3) B mpouecce mnepexoja BellecTBa M3 COCTOSHHUS, COOTBETCTBYIOLIEro Touke b, B cocTosHue,
COOTBETCTBYIOLIEE TOUKE B, BHyTpeHHSs SJHEPIHsl BELLIECTBA YBEIUUUBAETCS.
4) B cocTosiHuM, COOTBETCTBYIOIIEM Touke E Ha rpaduke, BelECTBO HAXOJUTCS YaCTUYHO B KHJIKOM,
YaCTUYHO B TBEPOM COCTOSTHUH.
5) B coctosinum, cootBeTcTBYONEM Touke JK Ha rpaduke, BEIECTBO HAXOAUTCS B )KUIAKOM COCTOSIHUU.
3ananmne 10

VY4eHuK NpoBEN CEpUI0 IKCIEPUMEHTOB IO M3Y4YEHHIO MPOLEeccoB TemaooOMeHa. s 3Toro ox
HCIIOJIB30BaJl KAIOPUMETP C OYEHb MAJICHBKOM YIEJIBbHON TEIJIOEMKOCTBIO, B KOTOPBIM OH HAJIMBAJI BOLY
pu Temneparype +20 °C. YueHuk onyckan B BOAY Tejla Pa3HbIX MacC, U3TOTOBJICHHBIE U3 Pa3JINYHBIX
MaTepuajoB M IMPeIBAPUTENIBHO Harperele 10 Temneparypbl +60 °C, mA0XKuAaincs yCTaHOBJICHUS
TEIUIOBOI'O PAaBHOBECUS U C TOMOILIbIO TepMoMeTpa u3Mepsan (¢ ToyHocThio 70 1 °C), Ha CKOJBKO
rpaJycoB MOBBICHJIACh TeMIlepaTypa BOJbl B KajJopuMmeTpe. Pe3ynbTaThl M3MEpeHU MpencTaBiIeHbl B
Tabauue:

Ne onbiTa YneabHas Macca IToBbINIEHME
TEeMJI0eMKOCTh Teja, I TeMIepaTyphbl
teaa, Jlx/(kr-°C) BOJbI At, °C
1 920 300 10
2 920 600 16
3 500 150 3
4 130 600 3

Kakne yTBepKIeHNs COOTBETCTBYIOT PE3YJIbTATAM MPOBEIEHHBIX YKCIIEPUMEHTAIBHBIX H3MEPEHUI?
W3 npey10’keHHOT0 TIepeyuHs YTBEPkKASHUH BBIOEPHUTE JBa MIPABUIIBHBIX. Y KaKUTE UX HOMEpa.

1) Ecnu, He wu3MeHss Apyrue BeIUMYMHBI, M3MEHUTh MacCcy Teina B 2 pa3a, TO MOBBIIICHHE
TeMIepaTypbl BOJIbI TAK)KE U3MEHUTCS B 2 pasa.

2) Ilpu yBenuyeHUH YyAENbHON TEIUIOEMKOCTH TeJia TOBBIIICHHE TeMIIepaTyphl BOABI 00s3aTeNbHO
YBEIIMYUBACTCS

3) Ecnu, He u3MeHsIs Apyryue BEeNTUYHHbI, YBEIUYUTh YACIbHYIO TEIUIOEMKOCTH Tella, TO MOBLIIICHNE
TeMIepaTypbl BOJbI YBEIUUUTCA.

4) YnenbHasi TEIIOEMKOCTh BOJIBI HAMHOTO MEHBIIIE YAEIbHON TEIIOEMKOCTH MCIOJIb30BABIINXCS
Ted.

5) Ecnamn, He u3MeHssl Ipyrue BETWYUHBI, YMEHBIIUTh MAcCy TeJla, TO MOBBIIICHUE TEMIEpaTyphl
BO/JIbl YMEHBIIIUTCS.
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CBoiicTBa JIbJa
Mexy MAaBjIeHHEM | TOYKOH 3amep3aHusi (IUTaBJCHHWS) BOJbI HAOJIOMACTCS HMHTEPECHAs
3aBHCHMOCTb (CM. TaOIHITy).

JaBjienue, aTmMm Temmneparypa HN3menenne 00béMa
IUIABJICHHS Jbaa, °C NPH KPUCTALIM3ALUH, em*/moatn

1 0,0 -1,62

610 -5,0 -1,83

1970 -20,0 -2,37

2115 —22,0 0,84
5280 -10,0 1,73
5810 -5,0 1,69

7640 10,0 1,52
20000 73,8 0,68

C nospimerrneM aapiieHus 10 2200 atmocdep TeMrieparypa IUTaBICHUS MMaaeT: ¢ YBEITHICHUEM
JaBJICHUA Ha Kaxaylo atmochepy ona monmxkaerca mnpumepHo Ha 0,0075 °C. Ilpu nanpHeiimem
YBEJIMUCHUU JABJICHUS TOYKA 3aMEpP3aHMsI BOJbI HAUMHAET pacTu: npu nasieann 20 670 atmocdep Boga
3amep3aeT npu 76 °C. B aTom ciyuae Oyaet HaOI0AaThCs TOPSUUid JE .

[Ipu HOpMasEHOM aTMOC(hEpPHOM NaBJICHWHM O0BEM BOABI MPU 3aMEP3aHWU BHE3AITHO BO3pacTaeT
npuMepHo Ha 11%. B 3aMKHYTOM NpOCTpaHCTBE TakOM Ipouecce
IPUBOJUT K BO3HMKHOBEHHIO W30BITOYHOIO JaBJIEHUS /0
2500 atm. Bona, 3amep3as, pa3pbIiBaeT ropHble MOPObBI, IPOOUT
MHOTOTOHHBIE TJIBIOBI.

B 1850 r anrnmiickuii ¢pusuxk M. @apaneit oOHapyxui, 4TO
JIBa BJIAXKHBIX Kycka jbjaa npu 0 °C, Oyayuu mpukaThl Ipyr K
IpyTy, TPOYHO COEOUHAIOTCA WU cMmep3arorcs. OpHako, 1o
®dapanero, 3ToT 3P ekt He HAbIoAANICA C CYXUMU KyCKaMU JIbJa
npu temneparype Huxke 0 °C. Ilo3xe OH Ha3Bayl 3TO sIBIEHUE
pEeKETALMEN.

B 1871 AHTJIMYaHUH Jx.-T. borromnu
MIPOJEMOHCTPUPOBANI TOJA00HOE SIBJIEHHE HA JIPYyrOM OIIBITE.
[ToctaBuB Ha qBa cTONOUKA JEASHONW OPYCOK U MEPEKUHYB Yepes 4
HEro TOHKYIO CTaJbHYIO MNpOBOJOKY (nuamerpom 0,2 MMm), K :
KOTOpOH OBUI TOJBemIeH TIpy3 Maccoil okoio 1 kr (puc.a),

Borromnu Habmrogan mpu TeMiieparype 4yTh BbIIIE HYJS, KaK B

TE€YEeHUE HECKOJIbKMX YacoB IPOBOJIOKA Mpope3ana né€n u rpy3 ynain Ilpu stom neasHoit Opycok
ocTajicsl IeJIbIM M HEBPEAUMBIM, U JIMIIb TaM, TJ€ IPOXOJuiia MPOBOJOKa, 00pa30BajCs TOHKUI Cioi
HEMpO3payHoro Jbjaa. Eciu Obl MBI B T€UEHHE 3TUX YacOB HETPEPHIBHO HAOJIIOAAIH 32 MIPOBOJIOKOH, TO
yBUJIeIH OBbl, KaK IMOCTENEHHO OHAa OITyCKaeTcs, Kak Obl paspesas néx (puc. O, B, T'), IPU ITOM BBIIIE
IIPOBOJIOKH HUKAKOTO pa3pe3a He 0CTaéTcsi — OpPYCOK OKa3bIBAETCS MOHOJIUTHBIM.

Jlonroe Bpemsi AyMaiu, 4To JIEI MOJ JIE3BUSIMU KOHBKOB TaeT MOTOMY, UYTO HCHBITHIBAET CHIILHOE
JaBJIEHUE, TEMIIepaTypa IJIABJICHUS JIb/la IOHMKAETCs, U M€ aBuTcsa. OJIHaKO pacy€Thl MOKA3bIBAIOT,
YTO 4YeJOBEK Maccoil 60 Kr, CTOS Ha KOHbKaX, OKAa3bIBA€T Ha JIEJ JABJICHUE, IPU KOTOPOM TeMIIeparypa
IJIaBJIEHUSL JbJa TOJ KOHbKaMu yMmeHblnaercss npumepHo Ha 0,1 °C, 4To SIBHO HEAOCTATOYHO IS
Katanus, Hanpumep, npu —10 °C.

/

\
7
SR

N\
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3aganme 11

BriOepure BepHOE yTBEP)KICHHUE, COOTBETCTBYIOLIEE COJEPIKAHUIO TEKCTA.

1) Ilon pexensauueil Jipja MOHUMAIOT IPOLECC TassHUSA JIbJA [0/l JaBJIEHUEM U BOCCTAHOBJICHUE JIb/1A
1I0CJI€ CHATHS JaBJICHUS.

2) Karanue Ha KOHBKAax BO3MOXKHO 3a CYET HU3MEHEHHUS TEMIIepaTyphbl IUIABJICHHS JIbJA TOJ
JIeCTBUEM BHELIHETO AABJICHHUS.

3) Ilpu naBnenun 7640 atmochep 00BEM JIb1a IpU 3aMep3aHuH yBeInYuBaeTcs B 1,5 pasa.

4) Yem BblIlIe BHEILIHEE JABJIECHUE, TEM HUXKE TEMIlepaTypa TassHUs JIbJa.

3aganue 12

[TomyuwTcs M ONMUCAHHBIN B TEKCTE OIBIT [0 PEXKEALMH JIbJa, €CIIM €r0 MPOBOAUTH IIPU TEMIIEpAType
—20 °C? OtBeT HosACHUTE

3aganme 13

B nén, umerommii Temneparypy 0°C, moMeniaroT mporpeTblii B KHUIIAIIEH BOJE MEAHBIM HIapUK
Maccoi 99 r. Ckonbko spaa pactaer? CuuTaTh, YTO BCS DHEPrUsi, BBIACISAIOMIASACA IPU OXJIaKICHUU
[IapuKa, pacxolyeTcs Ha IUIaBlICHUE JIbA.

Ipuioxenne 4
Hmozoswtii monumopune 3

Yacts 1
1.Kakum ciocobom nepenaercst s3Heprus ot Connna K 3emiie?
A)Konsexknus; b)TennmonpoBogHOCTHIO;
B)Kongek1uel 1 TeIonpoBOJHOCTHIO;
INUznyuenuem

2.Ha auarpaMme JJi1 IByX  BCHICCTB INPUBEACHBI 3HAYCHUA T~ ° . ]
KOJMYECTBA TEIJIOThI, HEOOXOAMMOTrO JJisi HarpeBaHus | Kr BellecTBa
ma 10°C w i mmasnenms 100r BemecTsa, HarpeToro 1o
TeMreparypbl minaBieHus. CpaBHUTE YIENbHBIE TEMJIOEMKOCTH (C)
JIBYX BEIIECTB.

AN

A) cy=cy b) co=1,5¢1 B) co=2c¢;
F) co=3C1

3.Ha pucynke mokasaH pa3pe3 ABHraTels BHYTpeHHero cropanus. Kakoit mudpoit
Ha cxeMe 0003HAaYEHBI KJIarmaubl?

A)l; b)2; B)3; )4 J)5

4.Ha pucyHke TpelcTaBlieH TpaduK 3aBHCUMOCTH TEMIIEpaTypbl OT BPEMEHHU st
mpoiecca HarpeBaHusi Jpjaa. [lpomeccy HarpeBanus Jbpaa
COOTBETCTBYET y4acTOK rpaduka _

A)AB B)BC B)CD I')DE /".

D I
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5.YacTuisl ¢ KaKUMH JICKTPUUECKUMU 3apsIaMU IPUTITUBAIOTCS?
A)c OIHOMMEHHBIMHU;
b) ¢ pasHoumeHHBIMU;

d
B) mo0ble 3apsHKeHHBIC  YaCTHIIBI TPUTSATHBAIOTCS; I I
I') moOble 3apsHKeHHBIE YaCTHIBI  OTTAJIKUBAIOTCS ' \
. =3
R )
6.Ha pucynke m3o0pakeHa cxema djekTpuueckoil menu. Kakoit nudpoii B P
cxeMe H300pakeH IpruOOp JUIs U3MEPEHUS CHITBI TOKA?
A)l b)2 B)3 4 [
, —f

7.Cuna Toka, npoxojsias yepe3 HuTh Jammnbl, 0,3A, Hanpsbkenue Ha gamie 6B. KakoBo anexkrpuyeckoe
COINPOTHBIICHUE HUTH JIAMITHI?
A)20m; b)1,80M; B)200mM; 1)0,50Mm

8.KakoBO »yeKTpuUecKoe COINPOTHUBIEHUE AaIOMUHHUEBOrO mpoBoaa mHOM 100M ¢ momepeuHbIM
cedeHueM 2mM°? Y aenbHOe neKTpruueckoe corporupieHue amoMunus 0,028mMkOM* M.
A)1,4MKxOwm; b)1,40Mm; B)0,0140m; 10,00140m

9.0npenenute paboTy AMEKTPUUECKOTO TOKA HA yJacTKe Lenu 3a 5S¢ npu Hanpspbkenun 10B u cuite Toka
2A.
A)10x; b)20/1x; B)50/1x; 100dx

10.Ilo Bugy MAarHUTHBIX JIMHUM MArHUTHBIX TOJEH
MEXIYy NOJIIOCAMU MArHUTOB OIIPEJEIUTE UX MpaBbIid
TIOJIFOC.

A) Ha puc Nel-toxHbIi, Ha pucyHKe Ne2-ceBepHBbIi
b) Ha 000MX puCyHKax ceBepHBIi

B) Ha 060oux pucyHKax — H0KHBIN

I') Ha puc Nel- ceBepHblii, Ha puc Ne2- F)KHBIN

11.JIyd cBeta majaer Ha 3€pKaJbHYIO0 MOBEPXHOCTb M OTPaKaeTCsA. YTOJ NaAcHUS 30%. Kaxos yroia
oTpaxeHus?
A)150° B)90° B)60° )30°

12.0nTHueckas cuia riasa yenoBeka 58 antp. Kakoso ero pokycHoe paccrosiHue?
A)58m; b)=0,017wm; B)=17cwm; N=1,7mm

12
1 3

13.Ilppn mnagenun Jiyda cBera | W3 BO3AyXa B CTEKJIO BO3HHMKAKOT
NpPEJIOMIIEHHBI M OTpaXeHHbIM Jyun cBeTa. [lo KakoMmy HampaBIEHUIO 4
HOWJIET OTPAKEHHBIN J1yY? -———-—-N——-5
A)2; B)3; BM; D)5 J6; E)7; K8 - A\ -
14.Ha pucynke  u300pakeHbl CTeKJIsAHHbIe IWH3bL. — Kakue u3 HHX gl ?_6_'
pacceuBaromue? T T
A)1,234u5;
b)Tomnbxko 1,2,3, 4; !
B)Tonbko 1,2 u 3;
[NTomnbko 1 u 2;
Q) Tonbko 1

1 2 3 4 5

~
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Yactb 2
Bl.YcranoBure cOOTBETCTBHE MEXAY (U3UYCCKUMH BEIMYMHAMHU W EAMHUIAMH HW3MEPEHHs 3THUX
BennunH. K KaX7IoW TO3WIMH TEPBOTO CTONONA MOAOSPUTE COOTBETCTBYIONIYIO IMO3UIMI0 BTOPOTO U
3aMUIIATE B TAOIUITY BHIOpaHHBIC IU(PHI IO COOTBETCTBYIONTUMHU OyKBaMHU

QDu3uueckan eenuvuna Eounuya usmepenusn
A)KonndecTBo TEIIOTHI 1)/xoysp Ha KHUIIOTpaMM-TPalyc
b)Y nenpHas TenaoeMKoCcTh HGHBCHSI(II[)K/(KF'OC))
BEILIECTBA 2)xoynb-kunorpamm (1Jx-kr) 3)/xoyns Ha
B)VnenbHas Temiora kuiorpamm (1Jx/kr) 4)J1k0yiab Ha rpaxyc
TJIABJICHUS BENIECTBA Henncus (1 I[)K/OC)

S)xoyb (JIx)

A b B

B2.YcranoBute cooTBeTCTBHE MEXIy (PU3NUECKMMH BETUYMHAMU M (HOpMynamMH, MO KOTOPBIM 3TH
BEIMUYMHBI omnpeaensorcs. K kaxaoil mNo3umuu nepBoro crojdlia MNOAO0EpUTE COOTBETCTBYIOILYIO
MO3UIMIO BTOPOTO U 3aMUIIUTE B TAOIHIlY BBIOpaHHbBIE HU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMHU.

QDu3suueckan enuUdUHaA Dopmyna
A)MOIIHOCTH TOKA DI-U-t
b)DnexTpuueckoe conpoTuBieHue 2)U/
B)VY nenpHoe anekTpruueckoe 3)U-I
COINPOTUBIICHUE 4)g/t
5)R-S/I
A b B
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4 CniucoK JIuTepaTypbl

4.1. HopMaTuBHBIE€ JOKYMEHTbI

Oenepanbhblii 3akoH 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccuiickoit denepaumn» (¢ u3m. u gom., Beryn. B cuwiy ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (nata o6pamenus: 28.09.2020).

[Tacnopt HauuoHanbHOro mpoekra «OOpa3oBanue» (yrB. mpesuauymom CoBera MpHu
[Ipesunente PO mo crpaTernuyeckoMy pa3BUTHIO M HAIIMOHAIBHBIM IIPOEKTaM, TPOTOKOI oT 24.12.2018
No 16). — URL: http://www.consultant.ru/document/cons doc LAW 319308/ (mata oOparieHus:
10.03.2021).

locynapcrBennass mporpamma Poccuiickoit ®enepanun  «PazButue oOpaszoBanusi» (yTB.
[Tocranosnenuem IlpaButenscrBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O0 yTBep>KAeHUU
rocygapctBeHHoM — mporpammbl  Poccuiickoit  ®enepanuum  «Pa3BuTne  o0pa3oBaHUS».  —
http://www.consultant.ru/document/cons_doc_LAW _286474/cf742885e783e08d9387d7
364e34126f87ec138f/ (nara oopamenus: 10.03.2021).

[Tpodeccuonaneupiii crangapt «llemaror (memaroruueckass AESITENBHOCTh B JIOIIKOJIBLHOM,
HaYaJIbHOM OO0IIIeM, OCHOBHOM 00I11eM, cpefHeM oliiemM o0pa3oBaHuM), (BOCIUTATENb, YUUTENb)» (pe.
ot 16.06.2019) (IIpuka3 MunuctepctBa Tpyaa u coruanbHoi 3amuTtel PO ot 18 oktabps 2013 r. Ne
5441, ¢ U3BMEHEHUAMHU, BHECEHHBIMH NPUKa30M MuHucTepcTBa Tpyaa u conzamursl PO ot 25.12.2014
Ne 11158 w or 5.082016 r. Ne 422u). — URL: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog red 2016.pdf (mara obpamenus: 10.03.2021).

[Ipodeccuonanbupiii ctanaapt «llemaror AOMOTHUTEIHLHOTO O0Opa30BaHUS JETEH U B3POCIBIX»
(ITpuka3z MunucrepcTBa TpyAa u corpanbHoi 3amuTtel PO ot 05.05.2018 Ne 2981 «O0 yTBepkaeHUU
npodeccuoHanbHoro cranjaapra «llegaror AOMOIHUTENBHOrO OOpa30BaHMS JETEH U B3POCIBIX»). —
URL: /Inttps://profstandart.rosmintrud.ru/obshchiy-informatsionnyyblok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/ index.php?ELEMENT _ID=48583
(nata obpamenus: 10.03.2021).

®denepanbHbIN TOCYIaPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHIAPT OCHOBHOTO 00IIIET0 00pa3oBaHUs
(yTB. mpuka3zom MunucrepcTBa oOpasoBanus 1 Hayku Poccuiickoit @enepaunu ot 17.12.2010 Ne 1897)
(pen. 21.12.2020). — URL: https://fgos.ru (nara oopamenus: 10.03.2021).

Meroanyeckre peKOMEHJaluH 10 CO3JaHuI0 U (PYHKIIMOHMPOBAHHUIO B 00I11€00pa30BaTeIbHbIX
OpraHM3allysIX, PACIONOKEHHBIX B CENBCKOM MECTHOCTH M MallbIX TOpoJax, LEHTPOB 00pa3oBaHUS
€CTeCTBEHHO-HAyYHOW W TEXHOJOTMYecKoi HampasieHHocTe («Touka pocta») (YTBepkIeHBI
pacriopsbkeHrneM MuHucTepcTBa npocBenienus Poccuiickoit @enepauun or 12 sguBaps 2021 r. Ne P-
6). — URL: http://www.consultant.ru/document/cons_doc_  LAW 374694/ (nmara oOparicHus:
10.03.2021).

4.2. JIutepatypa ucno/ib30BaHHasi IPH COCTABJICHUH MPOTPAMMBI

1. [IpumepHble porpaMMbl OCHOBHOTO oOmiero oopaszoBanusi. ®usnka. EcrecTBo3Hanue[Tekct] /
M.: IIpocsemenue, 2009. 80 c. (CtanmapTbl BTOPOro MOKOJICHUS).

2. ®30t129.12.2012 Ne 273 -®3 «O06 obpazoBanuu B PD» / M.: VI [lepcrektusa. - 2013. 224 c.

3. IlpumepHasi OCHOBHas TporpamMMa 00pa3oBaTeNbHOTO yupekaeHus. OcHOBHas mikoia [Tekcr) /
Cocr. E.C. Caunos. M.: [Ipocsemienue, 2011. 474 c. (CtanaapThl BTOPOTO MOKOJICHUS).

4. CrnoBapp-ClIpaBOYHMK 10 Tmeparoruke / ABT.-cocT. B.A. MmxepukoB; mox oOmi. pex.
I1.U. ITuakacucroro. M.: TL] Cdepa, 2004. C. 306.
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5. NanunoBa I'.Il. PeruonaneHble 0Opa3oBaTeNbHBIE NPOTPAMMBL COJEpXKAHHUE, CTPYKTYpa,
akcneptusa, ycnous peanuzanuu /  T.IL Janunoa, M.IO. [lemunosa, W.I1. MupomnuyueHko,
B.C. Poxnos. M.: MUOQO, 2010. 96 c.

6. [loramauk M.M. TpeGoBanus K COBpPEeMEHHOMY YpOKy. Metonuueckoe mocooue /
M.M. Iortamauk. M.: Llentp neparoruueckoro odpazosanus, 2008. C. 41-42.

7. denepanbHBI TOCYIapCTBEHHBIN CcTaHIapT oOmero odpasoBanus. Cpeanee (mosiHOe) oOIiee
obpasoBanue. [Ipoekt 15 ampens 2011 [amexkrponnsiii pecypc]. URL: standart.edu.ru./catalog.aspx. —
C.17-18.

8. Kopuesnu M.JI. Paboune nporpammsl 1o ¢usuke. 7-11 kmaccsl [Tekcr]/M.JI. Kopaesuu. - M.: -
Nnexca.- 2012.-334 c.

9. KopueBnu M.JI. Paboume mporpammel mo ¢usuke7-11 xmaccel. Bemyck 2.. [Texct]/M.JL
Kopnesuu. - M.: - Unekca.- 2012.-380 c.

4.3. [lepeuenb UHTEpHET-pPECcypcoB

1. College.ru: ®usuka http://college.ru/fizika/
raszera «®dwusuka»_http://fiz.1september.ru

Beenenne B nanorexnoaoruu http://nano-edu.ulsu.ru

Enunas xomutekus mudpoBbix 00pa3oBaTelbHBIX pecypcoB http://school-collection.edu.ru

3anumarenbHas (pusnka B Borpocax u otBetax http://elkin52.narod.ru/
WznarensctBo BUHOM. JlaGopatopus 3Hanuid. _http://metodist.lbz.ru/

Knaccuas ¢usuka http://class-fizika.narod.ru/index.htm

. Hayuno-nonymnsipusiii ¢pusznko-maremarndeckuii xypHai "KBant" (ApXuB HOMEPOB)
http://kvant.mccme.ru/

8. [MTopran ecrecTBeHHbIX Hayk: Pusmka hitp://www.e-science.ru/physics

9. Poccutickuii 061eoopazoBaTensHbIii moptai http://experiment.edu.ru

No gk~ wbd

10. Caiit u1st penonaBateneit pusmky, yyamuxces u ux poxuteneit http://www.fizika.ru

11.  YueOHO-pa3BieKaTeNbHBIN MOPTAN U JeTel, yuuTesneu, u poaurene. _http://nau-ra.ru/

12.  ®enepanbHas 3a04Hast PU3UKO-TEXHUYECKAS IIKOJIA TPU MOCKOBCKOM (pU3MKO-TEXHUYECKOM
uHcruryte http://www.school.mipt.ru

13.  denepanbHbIii IeHTp HHOOPMAITIOHHO-00pa3oBaTeNbHBIX pecypcos (PLIMOP)
http://fcior.edu.ru

14.  ®wuswuka B anumanusx http://physics.nad.ru/physics.htm.

4.4. JIutepatypa AJsl yYUTEJIsA, 00y4aIOIIMXCHA M poauTeaei

1. Bcepoccuiickue omummnuansl no ¢uszuke. 1992 — 2004 / nayun. pea.: C. M. Kozen, B. IL
Cnob6onsuun. — M.: Bepbym-M, 2005. 10.

2. 3agauu no ¢usuke / mon pen. O. S. CaBuenko. — HoBocubupck: HoBocubupckwuii roc. yH-T,
2008. 23 14. Kabapmun O. @., OpnoB B. A. MexnyHapoaHble (pU3NYECKHE OIMMIINAIBI
HIKOJBHUKOB / oA pen. B. I'. PazymoBckoro. — M.: Hayka, 1985. 15.

3. Kanenb-benos A. {., KoBanpmxu A. K. Kak pemaror Hecrangaptasie 3aaauu / mon pena. B.O.
Byraenko. — M.: MITHMO, 2004. 17.

4. KonnpateeB A. C., ¥Y3mun B. M. ®usuka. Coopauk 3anad. — M.: @uzmatiur, 2005. 19

5. @wusmka. Pemenue 3amau nmosbeimeHHOW cinokHoctu. —CII6.: C.-IlerepOyprckoro yn-ta, 2004.
21.

6. Iunckmit A. A. 3agauun no ¢usuke. — M.: Hayka, 2004. 22. Casun A. I1. [u ap.]

7. ®dusuko-marematudeckue onumnuaasl. Coopuuk. M.: 3nanue, 1977.
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http://college.ru/fizika/
https://www.google.com/url?q=http://fiz.1september.ru&sa=D&ust=1550527145970000
https://www.google.com/url?q=http://nano-edu.ulsu.ru&sa=D&ust=1550527145979000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://elkin52.narod.ru/&sa=D&ust=1550527145983000
https://www.google.com/url?q=http://metodist.lbz.ru/&sa=D&ust=1550527145980000
https://www.google.com/url?q=http://class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http://kvant.mccme.ru/&sa=D&ust=1550527145974000
https://www.google.com/url?q=http://www.e-science.ru/physics&sa=D&ust=1550527145976000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://nau-ra.ru/&sa=D&ust=1550527145989000
https://www.google.com/url?q=http://www.school.mipt.ru&sa=D&ust=1550527145972000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://physics.nad.ru/physics.htm&sa=D&ust=1550527145987000

10.

11.
12.

13.

14.

15.

16.

17.

Cnob6onenkuii M. III., Opno B. A. Bcecoro3nbie omummnuansl mo (usuke: mocodue as
yuamuxcs. — M.: IIpocBemenue, 1982. 24. Yepnoyuan A. V. ®usuka. 3ajaun ¢ oTBETaMu U
pewenusaMu — M.: Beiciias nikosa, 2008.

Acnamazos A. I'., BapnamoB A. A. Y nuButensHas gusuka. — M.: Jloopocser, 2002.

Baiin6epr C. O0bscusss mup: VcToku coBpeMeHHOW Hayku / AsbliuHa HOH-(UKIIH; MOCKBa;
2015

Baiickond B. Hayka u yausurensHoe. Kak dyenoBek monumaer npupoay. M. Hayka, ['naB. pen.
¢uz.-mat. TuT-phl. 1965

Ban Kius JIx. 200 skcriepumentos /Ilep. ¢ anri. - M., «/[xon Yainu sun Cansy, 1995.
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