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IHoscHuTeAbHAS 3alIHCKA

LlenTpsl 00pa3oBaHKs €CTECTBEHHO-HAYy4YHOH HampaBieHHOCTH «Touka pocTa» cO3[aHbl CLEIbIO
pa3BUTHA Y 00YYaIONIIUXCS €CTECTBEHHO-HAYYHOH, MaTeMaTHIeCKOH, THPOPMAIIMOHHON TPaMOTHOCTH,
(GopMHpOBaHUS KPUTHYECKOTO W KPEATHBHOTO MBIIUICHHUS, COBEPIICHCTBOBAHUS HABBIKOB
€CTECTBEHHO-HAYUHOM HAIIPaBJIEHHOCTH, a TAKXKE JUI IPAaKTUYECKOH 0TpabOTKK yueOHOro MaTepuana
110 yueOHbIM npeameTaM «Dusukay, «Xumusn», «buoiorusy.

Heap u 3a7aun

o Peanu3anus OCHOBHBIX 00LIe00pa30BaTENbHBIX IMPOTrPaMM 10 Yy4YEOHBIM IpeaAMeTam
€CTECTBEHHO-HAYYHOM HAINPaBIEHHOCTH, B TOM YHUCJIE B PaMKaX BHEYPOUHOM NEATEIbHOCTH
00yJaromuxcs.

o PazpaboTka M peanusanus pa3HOYPOBHEBBIX JOINOJHHUTEIbHBIX OO0I1€00pa30BaTEIbHBIX
HpPOrpaMM €CTECTBEHHO-HAYYHOI HAlpaBICHHOCTH, a TAKKe MHBIX MPOrpaMM, B TOM YHCIE B
KaHUKYJISIPHBIN IIEPUOI.

* Bopieuenue yyamuxcs U MeAarornyeckix pabOTHUKOB B MPOEKTHYIO AEATEIbHOCT.

o OpraHu3anys BHEy4eOHOM JIeITeIbHOCTH B KaHUKYJIAPHBIH Mepuo/i, pa3paboTka U pea-Iu3aius
COOTBETCTBYIOIMX 00pa30BaTENbHbIX MPOrpaMM, B TOM YMCJIE IS Jlareped, op- TaHM30BAHHBIX
00pa3oBaTeNbHBIMHI YUPEKACHUSAMA B KAHUKYJISAPHBIHA TIEPUO]T.

¢ [loBblmieHre MpodecCHOHANBHOIO MacTepcTBa IEJaroruuyeckux pabOTHUKOB LEHTpa, pe-
AJM3YIOLIMX OCHOBHBIE U JOOIHUTEINIbHBIE 00111e00pa30BaTeIbHbIE IPOrPaMMBI.

o Coznmanme nentpa «Touka pocra» mpenmojaraeT pa3BUTHE oOpa3oBaTeNbHOW HH(]pa-
CTPYKTYpBI 0011e00pa3oBaTeIbHON OpraHW3aluy, B TOM YHWCIE OCHamleHue olmieodpa-
30BaTeIbHON OpraHU3aI1H:

* 00opynoBaHHEM, CpeACTBaMHM OOy4YEHHUS M BOCHHUTAHMS JJISl M3Y4YEHHUs (B TOM YHCIIE IKC-
MEPUMEHTAJIbHOT0) MpPEeIMETOB, KYpCOB, TUCIUIUIMH (MOIyJiel) ecTeCTBEHHO-HAay4HOM
HaNpaBICHHOCTU TPU pealu3alliil OCHOBHBIX 00Ie00pa3oBaTeIbHBIX MPOrpaMM U J10-
MIOJIHUTENBHBIX 00111€00pa30BaTeNIbHBIX MPOTrpPaMM, B TOM YHUCIE ISl PacCIIMpPEHUs CO-
nep>kaHus yueOHbIX npeamMeToB «Pusnkay, « Xumusy, «buonorusy»;

* 00OpyIOBaHUEM, CpPEJACTBaMU OOYYECHHS W BOCHHTAHUS JUIsl peaM3alldd MPOTPaMM JI0-
HOJIHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOM HallpaBIeHHOCTEN;

* KOMITBIOTEPHBIM H HHBIM 000PYIOBaHHEM.

[TpoduibHBI KOMIUIEKT 00OpYJIOBaHUS MOXET OBbITh BBIOpaH AJisi 00I1e00pa30BaTEIbHBIX
OpraHu3aluii, UMEIKX Ha MOMEHT co3/laHus LeHTpa «Touka pocta» HabOp cpeAcTB 0OyueHHs U
BOCIIUTAHUS, MOKPHIBAIOLINI CBOUMHU (DYHKIMOHAIBHBIMH BO3MOXHOCTSAMU 0a30BbI€ 10- TPEOHOCTH
IpY U3y4EeHHUH yueOHBIX peaMeToB «Du3snkay, « XuMus» u «bruomorusy.

MuHnManeHO HeoOXoauMble (DYHKIMOHAIBHBIE M TEXHHYECKHE TPeOOBaHHMS M MHHHMAllb- HOE
KOJIMYECTBO 000PYA0BaHMUS, IEPEUCHB PACXOIHBIX MAaTEPHUAIIOB, CPEJICTB O0YUEHUS M BOC-TIMTAHUS IS
OCHalleHHs LEHTpPoB «Todka pocTa» OIpeAeNsioTcs PernoHanbHbIM KOOPIMHATO- POM C YUETOM
[IpumepHoro nepeuts 000pyJ0BaHUS, PACXOJHBIX MAaTEPHAIIOB, CPEJICTB 00yUe-HUS 1 BOCIIUTAHUS VIS
co3maHus M oOecriedeHHs (YHKIIMOHWPOBAHUSA ILIEHTPOB 0Opa30oBaHUs €CTECTBEHHO-HAYYHOMN
HampaBieHHOCTH «Touka pocra» B 00I1e00pa3oBaTeNbHbIX OpraHW3a- IHAX, PACHOJIOKEHHBIX B
CeJIbCKOM MECTHOCTH M MaJIbIX TOpOJIax.

[IpodunpHelii KOMIUIEKT oOOpynoBaHUs obOecrieunBaeT 3(G(EKTHBHOE NOCTHKEHUE 00pa-
30BaTEbHBIX PE3YIbTaTOB OOYYAIOIIMMHUCS MO TPOrpaMMaM eCTEeCTBEHHO-HAy4YHOM HarpaBlieH- HOCTH,
BO3MOXKHOCTh YTITyOJNEHHOTO W3Y4eHHSI OTIEIBHBIX MPEIMETOB, B TOM YHCIe IS (Gop- MUpPOBAHHS
M300peTaTebCKOro, KPeaTHBHOTO, KPUTHYECKOTO MBIIUICHHUS, Pa3BUTHS (PYHKIMO- HAIBHOW TPaMOTHOCTH
y 00y4aroImuxcsi, B TOM YUCJIE €CTECTBEHHO-HAyYHOU U MaTEMaTHYECKOM.



DKCIIEPUMEHT SIBISIETCS UCTOYHMKOM 3HAHUI M KPUTEPHEM MX MCTUHHOCTH B Hayke. Konuenmus
COBPEMEHHOT0 00pa30BaHUs MOAPa3yMEBAET, YTO B yYEOHOM HKCIIEPUMEHTE BEAYIIYIO PONb JOJDKEH
3aHATH CAMOCTOSITENIBHBIM HCCIIEIOBATEIbCKUN YYeHHUECKU sKkcnepuMeHT. CoBpeMeHHbIE
SKCIIEPUMEHTANIbHbIE HCCIEIOBAaHUS MO (HU3HMKE yXKE€ TPYIHO MPeJCTaBUTh 0€3 HCIOIb30BaHUS HE
TOJIBKO aHAJIOTOBBIX, HO U IIM(POBBIX H3MEPHUTENBHBIX TPHOOpOB. B denepanbHOM rocy1apcTBEHHOM
obpasoBarensHoM cTanaapre (ganee — OI'OC) mponucano, 4TO OJJHUM U3 YHUBEPCATIbHBIX YUeOHBIX
neiicteuil (nanee — YVY]1), npuoOperaeMbIxX ydallUMUCS, JODKHO CTaThb YMEHHUE «IIPOBEIECHUS
OTIBITOB, MPOCTBIX JKCIIEPUMEHTAIBHBIX HCCIEAOBAHUMN, MPAMBIX U KOCBEHHBIX H3MEPEHHH C
MICTIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEINb-HBIX TPHOOPOBY.

Y4eOHbI 3KCTIEPUMEHT 10 (HU3WKE, MPOBOAUMBIA Ha TPaIUIIMOHHOM 00OopymoBaHuu (6e3
NPUMEHEHUS IUPPOBBIX J1a00paTOpuii), HE MOXKET B MOJTHONH Mepe 00eCleYUTh PelIeHUE BCeX
00pa3oBaTeNbHBIX 33/1a4 B COBPEMEHHOW mkosie. CIOKUBIIASCS CHUTyalusi OOYCIIOBJIEHA CY-
[IECTBOBAHUEM psijia TPOOIeM:

* TPaJUIMOHHOE MIKOJBHOE 000PYI0BaHHE M3-3a OTPAHUYEHUS] TEXHUUECKIX BO3MOKHOCTEH HEe

TI03BOJISICT TIPOBOJUTH MHOTHE KOJIMYECTBEHHBIE HCCIICIOBAHNS;

* JUTNTENILHOCTh MPOBEICHUS (PU3NUECKUX UCCIIEIOBAHUI HE BCETIa COTNIACyeTcs ¢ AU-
TEIBHOCTHIO YU€OHBIX 3aHATUH;

* BO3MOXKHOCTb IIPOBEJICHHSI MHOTHX (DM3UUECKUX MCCIIEIOBAHUI OTpaHUIMBACTCS TPEOOBAHMAMU
TEXHHUKHU OC30IaCHOCTH H JIp.

Hudposas nabopaTopus KapIWHAIBHBIM 00pa30M HM3MEHSIET METOAMKY U COJep)KaHHEe JKC-
TIEPUMEHTAIBHON JEATENHHOCTH U OMOTAeT PEIINTh BhIIENepedrciIeHHble mpobnemsl. [lnpoknii ciekTp
IM(POBBIX JATYMKOB MO3BOJISAET YYAIIUMCS 3HAKOMUTHCS C MapaMeTpaMu (PU3NYECKOro SKCIEPUMEHTA He
TOJIBKO Ha Kau€CTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypoBHe. C momo- mipto HudpoBoii 1abopatopun
MOXKHO IPOBOJHTH JUTHTENBHBIN SKCIIEPUMEHT JaKe B OTCYTCTBHH JKcrepuMentaropa. [Ipm sTom
U3MepsieMble JaHHBIE U pe3ylbTaThl UX 00pabOTKHM OTOOpaska- FOTCS HEMOCPEJCTBEHHO Ha PKpaHe
KOMIIBIOTEpA.

B npouecce dopMupoBaHus SKCHEPUMEHTATBHBIX YMEHUH MO (QHU3MKE y4YaIlUHCs YyUUTCS
TPE/ICTABIIAT MHPOPMAIIUIO 00 HCCICTOBAHNH B YETHIPEX BUIAX:

* B BepOAIbHOM: ONUCHIBATH HKCIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJENb 3KCIEPHMEHTA,

(uKcupoBaTh BHUMAHUE HA M3MEPSEMBIX (PU3MIECKUX BETUUMHAX, TCPMUHOJIOTHH;

* B TaOJMYHOM: 3aIOJHATH TAONUIIBl JAHHBIX, JEXKAIIUX B OCHOBE MOCTPOEHHsS IpaMKoB (IpH
ITOM Yy YYaIMXCsl BOSHUKAET TIEPBUYHOE MPEICTABICHNE O MAacIITabaxX BEIUYHH);

* B rpa)u4ecKOM: CTPOUTH rpa)MKy MO TAOJIMYHBIM JTAHHBIM, YTO TTO3BOJISET NMEPEHTH K BbI-
JABVDKEHUIO THIIOTE3 O XapakTepe 3aBUCHMMOCTH MEXAY (PM3MUYECKUMM BeIMYUHAMHU (TIPU 3TOM
YUUTENb TOKa3bIBAET MPEUMYIIECTBO B BU3yalIn3allMM 3aBUCHMOCTEH MEXIy BeslM- YHHAMHU,
HaTrJISTHOCTh U MHOTOMEPHOCTB);

* B aHAJUTHYECKOM (B BHJIE€ MAaTE€MaTHYECKHX YpPaBHEHUH): NMPHUBOJUTH MaTeMaTHUECKOE
ONKCAaHHE B3aUMOCBS3M (PU3UUECKUX BEIMYMH, MaTeMaTHyeckoe 000OIIeHHE MOMyUYeHHBIX
pe3yJIbTaToB.

Ilepexoa kK KaxaoMy STamly NpeacTaBieHUs MH(OPMAIMKM 3aHUMAET JIOCTATOYHO OOJIBIION
POMEXYTOK BpeMeHH. be3ycinoBHo, B 7—9 Kiraccax 3TOT mporecc Heo0X0IMM, HO B CTapIIMXKIIAcCcax
3TO BpeMsl MO’KHO ObUIO OBl OTBECTH Ha pelleHHne Oosiee BaKHBIX 33/1a4. B aToMm miane nudpossie
7a00paTOpUM TO3BOJISIIOT CYHIECTBEHHO 3KOHOMUTH BpEMS, KOTOPOE MOXHO IOTPaTHTh Ha
(opMupoBaHKE UCCITEOBATEIHCKIX YMEHUN YUAIIHXCSl, BRIPAXKAIOINXCS B CIEIYIOIINX ASHCTBHAX:

* ompejeneHue NpoOneMsl;

* [IO0CTaHOBKA HCCIIE0BATENbCKON 3a/1a4u;

* [UIAHUPOBAHUE PEIICHHUS 3a7auH;



NOCTPOEHHE MOJIETIEH;

BBIIBIDKCHUE TUIOTE3;

SKCIIEPUMEHTAIIbHAS IPOBEPKA TUIIOTE3;

aHaIlM3 JAHHBIX SKCIEPUMEHTOB WM HAOJIOCHHUN,

¢ (opMynupPOBaHHE BHIBOJIOB.

[Tocnenaue TOABI y ydammxcsi HaOMIOMAaeTCss HU3KAs MOTHBAIMS M3YYCHHS SCTECTBEHHO-HA- YYHBIX
JMCIMIUIMH M, KaK CIEICTBHUE, MaJcHUE KadecTBa oOpasoBanus. [{udpoBoe yuedHOE 0OOpymoBaHMe
TIO3BOJIACT YYAlUMCSl O3HAKOMHUTHCS C COBPEMEHHBIMH METOJIAMH HCCIICJIOBA- HHS, NPUMEHSCMBIMH B
HAayKe, a YIYUTCIII0O — NPUMCHATHL Ha IPAKTUKE COBPEMCHHBIC IEAArOrn- YCCKHUC TCXHOJIOIMH. HOE)TOMy
riaBHOW coctaBisitonier komruiekta «lllkompHOro KBanTOpHMy- Ma» sBisitorcss mudpoBbIie
naboparopuu.

Hopmartusnas 06a3a

®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccwuiickoit @eneparm» (¢ U3M. U 1oi., Betyn. B cuity ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc_LAW_140174 (nata oopamenus: 28.09.2020).

[Tacnopt HaoHaneHOro Mpoekra «ObpazoBanue» (yTB. npezuauymom Coserta npu [Ipe-3unente
P® 1o crparernueckomMy pa3BUTHIO M HAIIMOHAIBHBIM POEKTaM, MPOTOKOJ oT 24.12.2018 Ne 16).
— URL.: http://www.consultant.ru/document/cons_doc_ LAW 319308/

(mata obpamienus: 10.03.2021).

I'ocynapcrsennas nporpamma Poccuiickoit denepannu «Pa3Butue oOpasoBanus» (yTB.
[Mocranosnennem [IpaBurtensctBa PO ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O06 yrBepxk- JeHUH
rocynapcTBeHHoW rmporpamMmbl Poccuiickoit ®enepaunu «Pa3Butue 0o0pa3oBaHUS». —
http://www.consultant.ru/document/cons_doc_LAW _286474/cf742885e783e08d9387d7
364e34f26f87ec138f/ (nara obparmenus: 10.03.2021).

[Tpodeccuonanpusbiii ctangapt «llemaror (memarormdeckasi IESTEIBHOCTH B JIONIKOJIBHOM,
HavaJIbHOM 00IIIeM, OCHOBHOM 00IIeM, cpeHeM o011eM oOpa3oBaHMMU), (BOCIIUTATENb, YUU- TEIb)»
(pen. ot 16.06.2019) (ITpuka3z MunuctepctBa Tpyaa u coupanbHoil 3amTsl PO ot 18 ok- T16ps 2013 1. Ne
544H, ¢ U3MEHEHUAMH, BHECEHHBIMU TIpUKa30oM MuHuCTEpCTBa Tpyaa U conza- muthl PO ot 25.12.2014 Ne
11158 w  or 5082016 r. Ne 422um). — URL: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog_red 2016.pdf (nara o6parmienns:10.03.2021).

[TpodeccuonanpHblii ctannapt «llegaror DOMOIHUTENBLHOrO 00pa30BaHUS JAETEH M B3pOC- JIBIX)»
(ITpuka3z MunucrepctBa Tpyaa u coransHoit 3anmthl PO ot 05.05.2018 Ne 2981 «O06 yTBepkieHUH
npogeccruoHanbHoro crannapra «llexaror 10MoIHUTENBHOTO 00pa30BaHus Jie- T€H U B3POCIBIX»). —
URL.: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy- blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/  index.php?ELEMENT _1D=48583
(mara oopamenus: 10.03.2021).

®denepanbHBIi TOCYAaPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO 001IIETO 00pa30-BaHUs

(yTB. mpukazoM MuHucTepcTBa 0OpazoBanus 1 Hayku Poccuiickoit ®@enepaun 0o117.12.2010 Ne

1897) (pen. 21.12.2020). — URL: https://fgos.ru (mata oopamenus: 10.03.2021).DenepanbHblii

TOCY/IapCTBEHHBI 00pa30BaTeNbHBINA CTAHIAPT CPETHETO 00IIEro 00pas3o- BaHus (YTB. MPHKA30M

MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit ®enepaniu o117.05.2012 Ne 413) (pen.

11.12.2020). — URL: https://fgos.ru (mata oopamenus: 10.03.2021).MeToanueckue peKOMEH/IAIKH TI0

CO3/IaHUI0 U (PYHKIMOHUPOBAHUIO JETCKUX TEXHOMAPKOB

«KBanTopuym» Ha 6aze 0011e00pa3oBaTeIbHBIX OpraHu3aIyii (YTB. pacrnopsbkeHrneM MUHHU- cTepcTBa

npocBenieHust Poccuiickoit ®epepanmu ot 12.01.2021 Ne P-4). — URL: http://www.
consultant.ru/document/cons_doc_LAW 374695/ (nara oopamenwus: 10.03.2021).
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MeTtoaudeckiue peKOMEHIAIMH M0 CO3/IaHUI0 U (PYHKIMOHUPOBAHUIO IEHTPOB IU(POBOTO
oOpazoBanus «IT-kyO» (yTBepxkIeHBI pacropspkeHrneM MuHUcTepcTBa MPOCcBenieHust Poceuii- ckoii
Oeneparun - or 12 smBaps 2021 r. Ne P-5). — URL: http://www.consultant.ru/
document/cons_doc_LAW_374572/ (nata obpamienns: 10.03.2021).

Mertoauieckre peKOMEHIAIMH IO CO3IaHUI0 W (DYHKIIMOHMPOBAHHIO B 00IIE00pa30BaTENb- HBIX
OpraHu3alusIX, PacloiI0KEHHBIX B CEIbCKOW MECTHOCTH M MaJbIX TOpPOAAX, EHTPOB 00- pa3oBaHUs
€CTECTBEHHO-HAYUYHOM W TeXHoJiornueckoil HampasiieHHOcTel («Touka poctay) (YTBepkaeHbI
pacnopspkeHrneM MunuctepcTBa npocsenieHus: Poccuiickoit denepanunor 12 suBaps 2021 r.

Ne P-6). — URL: http://www.consultant.ru/document/cons_doc_ LAW_374694/ (nara
obpamienus: 10.03.2021).

OcHOBHBIE MIOHATHSA U TEPMUHBI

DenepanbHbIil TocyIapcTBeHHBbIH oOpa3oBareibHblii crangapt (®PI'OC) — »st1o
COBOKYIHOCTb TpeOOBaHUH, 00s3aTeNbHBIX MPU pealn3allid OCHOBHBIX 00pa30BaTellb- HBIX
HpOrpaMM HA4aJIbHOTO O0IIEro, OCHOBHOTO OOIIET0, CpeAHero (TIOIHOro) 00IIero,HayaabHOT0
npo(heCCUOHATBHOTO, CpPEeIHero Mpo(ecCHOHATBPHOTO M BBICHIETO Mpodec- CHOHAIBHOTO
o0Opa3oBaHusl 00pa30BaTEIbHBIMU YUPEXKJICHUSMHU, HMMEIOIIMMU TOCYyJap- CTBEHHYIO
AKKPEIUTALMIO.

YuuBepcajibhbie yueOHble aeiicTBusi (YY) — 3T0 COBOKYMHOCTH CIIOCOOOB JEHCTBHIA
o0yuaromerocsi, Koropasi 00eCIeunBaeT ero CrocoOHOCTh K CaMOCTOSITEIIBHOMY YCBOE- HHIO
HOBBIX 3HAHHH, T. €. CIIOCOOHOCTb CYOBEKTa K CaMOPa3BUTHIO U CAMOCOBEPLIEHCTBO-BAHUIO TTyTEM
CO3HATENIBHOI0 ¥ AKTUBHOI'O PHCBOEHHS HOBOTO COLIMAIIBHOTO OIIbITA.

«Touka pocra» — 3710 (enepaibHas CETh IEHTPOB 00pa3oBaHUsI U(POBOTO, €cTe-
CTBEHHOHAYYHOTO, TEXHUYECKOTO U T'YMaHUTapHOTro mpoduiis, OpraHu3oBaHHAs B paM- Kax
npoekTa «CoBpeMeHHas KO,

Iudposas nadopatopus no puznKe — 3TO KOMIUIEKT, COCTOAIIMN U3 AATYUKOB JUIS M3MEPEHUS
U PETUCTPAllMK PA3TMYHBIX TapaMmeTpoB, UHTEp(eiica s cOopa MaHHBIX M MPOTPAMMHOTO
obecrieueHus1, BU3yaJTu3UPYIOIIETO SKCIIEPUMEHTAIIbHBIE TAHHBIE HA KPaHeE.
MyabTuaaTunk — 1udpoBOe YCTPOMCTBO, BHITOTHEHHOE B BUAE MIATPOPMBI C MHOTO-
KaHaJIbHBIM HM3MEPUTENIEM, KOTOPbIA OJHOBPEMEHHO TMOJYYaeT CUTHAJbI C PA3JIUYHBIX
BCTPOEHHBIX JATYMKOB, Pa3MEILEHHBIX B €IMHOM KOPILyCE YCTPOMCTBA.

Metoanyeckie PEeKOMEHJAMU MO pealu3alii 00pa3oBaTeIbHBIX IMPOrpaMM B pPaMKax
npenojgaBaHus (U3MKU C MCHOJNb30BaHHEM 000pynoBaHus LeHTpa «Touka poctay (7—9 kmac- cbl)
BKJTIOYAIOT B ce0sL:

* OmMcaHUe MaTepHuaIbHO-TeXHUUYecKol Oa3bl meHTpa «Touka pocTa», HCIOIB3YEMOTo s

peanm3anyy 00pa3oBaTebHBIX IPOTPaMM B paMKax MPETIoIaBaHus (H3UKH;

* TpPUMEPHYI0 pabovyro MporpamMmy 1o (Gu3uKe s 7—9 KIaccoB Uil OpraHU3aIMU U3Y- YSHUS
(Gu3uKH ¢ ucTIoIb30BaHNEM 000pyIoBaHus ieHTpa « Touka poctay;

* TEeMaTHYECKOE IUIAHUPOBAHUE C YKA3aHHEM KOJINYECTBA YAaCOB, OTBOAUMBIX Ha OCBOCHHEKAXKIOH
TEMBI, U C OTIPE/ICICHUEM OCHOBHBIX BUIOB Y Y ][ yUamuxcst Ha ypoKke/BHEypOU-HOM 3aHATHUH;

* conepkanue ¥ (HopMy OpraHu3alnu YIeOHBIX 3aHATHH 1o ¢u3nKe B 7—9 Kiaccax ¢ Hc-
MOJIb30BaHUEM 000pynoBaHus LeHTpa «Touka pocra» (pUMEpHI CIEHAPUEB YPOKOB, Ja-
6opatopHbIX paboT, moaroroBka Kk OI'D mo ¢usuke, mpoekTHbIE PabOTHI, CIIECHAPHH BHE-
YPOUYHBIX MEPOTIPHUSATHH).
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Onucanue MaTepHaJILHO-TeXHH‘leCKOﬁ 6a31>1ueHTpa «Touka pocTtay,

HCIOJIb3YeMOro il peajiu3aluu 00pa3oBaTebHbIX POIPAMMB PAMKAX IpeNoiaBaHus
puzuku

B cocraB nentpa «Touka pocra» mo ¢usuke BXxonasaT 6a3oBas (0Os3arenbHAas) 4acTb M J0-
NOJHUTENbHOE 00opynoBaHue. ba3oBas 4acTe cOCTOMT M3 HU(POBBIX JATYHMKOB MU KOMILICKTOB
COIYTCTBYIOIMX 3JIEMEHTOB [UIS ONBITOB 110 MEXaHUKE, MOJIEKYJISIPHON (PU3KKeE, IEKTPOJUHA-MUKE U
ontuke. JlononHuTensHoe 000pyaoBaHKe (MPOGHIbHBIA KOMIUIEKT) IPeACTaBIsAeT cO-00i mudpoByto
naboparoputo 1o pusuke (puc. 1).

Bba3zosbiil koMniekT o6opynoBanusinenTpa « Touka
pocra» no puszuke

Z[aHHbIﬁ KOMIIJICKT NPCACTABJIICH CICAYIOIUMHA NATYMKAMMU.

JIaTunk a0COIIOTHOTO AaBJICHHUS

Jatuuk (puc. 2) Iponu3BOAUT U3MEPEHHs a0COMIOTHOTO aBieHus. UyBCTBUTENBHBIN AlIEMEHTIATUHKA
BBINIOJIHEH Ha 0a3¢ MOHOJIMTHOTO KPEMHHEBOTO MbE30PE3UCTOPA ¢ BHEAPEHHON TEH30pe- 3UCTHBHOM
CTPYKTYpOi, KOTOpas MO3BOJISET HMCKIIOYUTH BO3MOXHBIE MOTPEIIHOCTH U JOCTUTHYTH HEOOXOMUMOIt
TOYHOCTH M3MepeHHi. B KOMIUIEKT AaTunka aOCOMIOTHOTO JaBJIE€HHS BXOIUT TMO- Kas repMeTHYHast
TpyOKa [/ IOJKIIOYEHHUs TYLepa AaT4kKa K 1a00paTopHOMY 000pY/I0BAHHIO.

Puc. 2. Jlatuuk abco-
Puc. 1. lludposas naboparopus 1o puzmke JIOTHOTO JIaBJICHUS



TexHuueckune XapaKTepUCTUKHU JATYHKA A0COTIOTHOTO AaBJIEHUSA:
o nuana3on usmepenus — ot 0 o 700 kl1a;

¢ paspemmenne — 0,25 x[la (cMm. puc. 2);

* Matepuan TpyOKH — HOJUYpETaH;

o umHa TpyOoku — 300 mm;

* BHYTPEHHHUI TamMeTp TpyOKH — 4 MM.

JlaTYuK M0JI0KeHHs] (MATHUTHBII)

Hatuuk (puc. 3) u3mMepseT BpEMEHHBI € OTPE3KH MKy MOMEH- TaMU
MPOXOXKACHUS OOBEKTa PAIOM C OCCKOHTAKTHBIMH JCTEKTOpPAa- MHU.
BeckoHTaKTHBIE JETEKTOPHI SBISIOTCS BBIHOCHBIMH M KPETSATCS Ha
METaJUIMYECKOM WM MarHUTHOM mnoBepxHOCTH. KommyecTBo oceit
M3MEpEeHUs JaT4rKa MOJOXKEHUSI paBHO 3, ITUama3oH M3MEpPEHHl 1Mo
kaxaoit u3 oceit X, Y u Z cocrasnset ot 0 1o 360 rpan.

TexHuyeckue XapaKTepUCTHKH JATYHKA MOJIOKEHUS:

* KOJUYECTBO JETEKTOPOB — 4 IIT.;

* JIMaMeTp KopIryca JeTeKTopa — 8 MM;

* THII IETEKTOpa — I'ePKOH;

* JamMeTp pazbEéMa-lTekepa — 3,5 MM;

o uHa Kabens 1uist getektopoB — 300 Mm.

[Tomumo gaTunkoB UG POBOIA TabopaTopyH i MpoBeAeHHS (PU3NUECKUX SKCIIEPUMEH-TOB, B
0a30BBIil KOMILIEKT BXO/ISIT HEKOTOPBIE COMYTCTBYIOIINE HJIEMEHTHI.

(MarHUTHBIN)

Komnnexm conymcmeylowyux s1emenmos ons IKcnepumenmos no mexanuke (puc. 4).

Hatop Ne 1 Ha6op Ne 2

Ha6op Ne 3 Ha6op Ne 4

Puc. 4. KOMITIEKT COMYTCTBYIOLIMX JIEMEHTOB /ISl SKCIIEPUMEHTOB 10 MEXaHUKE

Puc. 3. JlaTumk HOI0KE-HUS



B cocraB xomiiekTa BXOIAT YETBIPE Ha6opa. PaCCMOTpI/IM COCTaB BXOOAIIET0 B HUX 060py-I[OBaHI/I$I.

Hadop Ne 1

¢ Bechl anekTpoHHbBIE yueOHbIE

o V3meputenbHbiil mamaap (006EM 250 M)

¢ 2 maacTKoBbIX cTakaHa (00bEM 300 M KaxmbIii)

o Jlunamomerp Ne 1 (mpenen uzmepenus 1 H)

o Jlunamometp Ne 2 (mpenen uzmepenus 5 H)

o I'pys ummmnaprueckuii u3 cramm: V = (25,0 +0,3) M3, m = (195 £ 2) , ¢ KprouKOM

o ['py3 umnuHapHUecKkuii u3 amomuaueBoro civasa: V = (25,0 +0,7) CMé, m=(70+2)r
o ['py3 munuHapuYecKuii u3 cnenuanbHoro mwiactuka: V = (56,0 +1,8) CM3, m=(66+2)r
o ['py3 muIMHAPHYECKHiT U3 anromMuHueBoro crnasa: V = (34,0 + 0,7) M3, m = (95+2)r
* [loBapenHas conb B KoHTelHepe u3 [IBX

¢ [lamouka s mepeMeNIMBaHUS, HUTh

Habop Ne 2

¢ [lltaTuB nabopaToOpHbI C JepKaTeneM

o Jlunamometp Ne 1 (mpenen usmepenus 1 H)

o Jlunamometp Ne 2 (mpenen msmepenus 5 H)

* 2 NpyXuHbI Ha TUIaHmeTe: kECTKocTh mpykuHbl Ne 1 (50 + 2) H/M, ECTKOCTD MY KUHBI
Ne2 (10+2) Hm

o 3rpy3amaccoii (100 + 2) r kaxblit

* HabGop rpy3oB, 0003HaueHHbIX Ne 4, Ne 5, Ne 6 n 3akpemiéHHbIX Ha Kprouke

o Jluneiika mractukoBas (amuHa 300 M)

* Tpaucnoptyp MeTallIMYECKUH

* Bpycok aepessiHHbIi Maccoit (50 + 5) T ¢ KprOUKOM 1 HUTBIO

* Hanpasisronas ¢ U3MEpUTEIbHON HIKAJION

HaGop Ne 3

o [lraTtuB nabopatopHblit ¢ MydToit

¢ Ppruar ¢ KpereHusIMu JUIs TPY30B

¢ DBI1oK MOaBHKHBIN

¢ Dbox HemoaBIKHBIN

o Hurb (uinHa He MeHee 1,2 M)

o 3 IWIMHAPHYECKUX rpy3a u3 ctanu maccoi (100 + 2) r kaxplit
o JlunamoMeTp IUTaHIIETHBIH (penen usmepenus 5 H)

o Jluneiika mractukoBas (mmuHa 300 M)

* TpancopTp MeTaTIM4eCKUH

HaGop Ne 4

* DIEKTPOHHBIH CEKYHIOMEp C JaTYNKaMH (YKOMIUIEKTOBAH JJIEMEHTAMH TTHTAHHS)

o MarHuTtoynpasisieMble TePKOHOBBIE JaTYHKU CEKYHIOMepa (IATIUKH C KPYTOBOM 30HON
YyBCTBUTEIHHOCTH)

* Mexanndeckas ckambs (auHa 700 Mm)

¢ bpycok nepesaubiii: m = (50+ 21)



o [lratuB nabopatopHslii ¢ MydToit

¢ TpaHcnopTHp MeTaJUINYECKHiA

o Hurs (ymiHa He MeHee 1,2 M)

o Jlenra mepHas (nymuaa 1000 mMm)

o 4 mumuHApHYecKuX Tpy3a u3 cramu Maccoit (100 + 2) r kakabIid

¢ 2 npyxunsl: xEctkocTh Tpyxkunbl No 1 (50+2) H/m, sxéctrocts npysxkunbr Ne 2(20 + 2)
H/™m

o ['py3 mumuHapuaeckuit maccoit (100 £ 2) r ¢ kproukom

o TpyOxka amoMuHuEBas

Komnnexm conymcmeyroujux 31emenmos 0na IKCnepuMeHmogno
MoJieKyaapHou gusuxe (puc. 5).

Puc. 5. KoMIIeKT COMyTCTBYIOIIMX JIEMEHTOB /IS SKCIIEPUMEHTOB 110 MOJIEKYJIIpHON (pu3srkeB

COCTaB KOMIIJIEKTA BXOJIAT CIIEIYIONIHE TPHOOPHI X MaTEPHAIBI.

* Kanopumerp

* Tepmomerp

* Bechl 2J1€KTPOHHBIE

o V3mepuTenbHbIA IUIMHIP (MEH3YpKa) ¢ moAcTakanHuKoM 13 [IBX (06méM 250 mir)
o ['py3 UWIMHIPHYECKUN U3 ATFOMHHUEBOTO cIuiaBa Maccoii (68 + 2) r ¢ kproukoMm

o ['py3 umuHApuYeckuii u3 craau Maccoit (189 + 2) r ¢ kproukom

Komnnexm conymcmeyrouux 3nemenmos 0isa IKCRepUMeHmMogno
nekmpoounamuxe (puc. 6).

Puc. 6. Kommuexr COIYTCTBYIOIIHNX 3JICMCHTOB JIJIS1 SKCIICPUMCHTOB 110 3JICKTPOJAUHAMUKE

B cocraB koMmIIeKTa BXOJAT CleAyIoIine NpuOopbl 1 MaTepUabl.



W cTOYHMK NUTaHUS TOCTOSIHHOTO U IEPEMEHHOT'0 TOKa TM00 OaTapeiHbIi 010K

BoneT™merp nByxmnpenenbHblil: npenen uamepenus 3 B, nena nenenns mkansl C = 0,1 B;npenen
n3mepenus 6 B, nena nenenus mkans C =0,2 B

AwmnepMeTp AByXIpeebHbIN: mpeaen m3mepenns 3 A, nena aenenus mkans C = 0,1 A;npenen
m3mepenwst 0,6 A, iena nenenus mkansl C = 0,02 A

Pesucrop R1 conporusienuem (4,7 + 0,5) Om

Pesucrop R2 conporusienuem (5,7 + 0,6) Om

Pesucrop R3 conporusienuem (8,2 + 0,8) Om

Habop 13 3 mpoBOIOYHBIX PE3UCTOPOB

DneMeHT deKTpuIeckon 1enu (peocrar) compoTtuiaeHueM 10 Om

Kitou st pa3MbIKaHus U 3aMbIKaHUS NIEKTPHIECKON TETH

KommnekT mpoBoioB

Jlamnouka HanpspkeHuem 4,8 B

Komnnexm conymcmeyrowux snemenmos onsa kcnepumenmos no onmuke (puc. 7).

Puc. 7. Kommexr COMMYTCTBYIOIIUX 3JIEMCHTOB JJIS1 OKCIICPUMCEHTOB I10 OIITUKE

B coctaB koMIiekTa BXOAIT CJICAyOIHe HpI/I60pBI H MaTepualibl

HcTouHuK MuTaHus OCTOSIHHOTO TOKA, BBIIPSIMUTENH C BXOTHBIM HanpsbkeHueM 36+42 Buu
Oarapeiisblii 0110k 1,5+7,5 B ¢ BO3MOXHOCTBIO PEryIMPOBKY BBIXOTHOTO HATIPSHKEHHS
Coowuparomias mia3a 1: pokycHoe paccrostaue F1= (100 + 10) mm

Coowupatormas un3a 2 pokycHoe paccrosiaue F2 = (50 + 5) mm

PacceuBaronas nmunza 3 (pokycHoe paccrosaue F3 = —(75 + 5) Mmm

Jluneiika mnactukosas (qmuHa 300 Mm)

DKpaH cTalbHOU

Hampasnsitormas ¢ n3mepurensHoi mkanoi (mmaa 730 Mm)

Kommekt npoBoaoB

Kitou ABYXTO3UIIMOHHBIN TSl pa3MBIKAHUS W 3aMBIKAHHS HJIEKTPUUECKOH IIeTH
OcBeTuTeINb C ICTOYHUKOM CBETA HanpshkeHnueM 3,5 B

[leneBas quadparma

Crnaiin «Mojenb npenqmeTa» B peuTepe

[Honyunnuuap

[Inaxmer Ha MIOTHOM JiicTe A4 ¢ KPYTOBBIM TPaHCIIOPTUPOM



PaGouas nporpamma no Qusukenss 7—9 Kjaacco
¢ ucnoab3oBannem odopynoBanus «lIkoasnoro Kpanropuyma»

HHaHpreMLIe PeE3yJabTaThbl 0CBOCHUA yqeﬁﬂoro npeamMera «®u3nKa»c ONUCaAHuEM
yYHuBepCajJbHBIX y‘leﬁHbIX HEﬁCTBI/Iﬁ, JOCTHIa€MBbIX Oﬁy‘la}OHII/lMHCH

JIMYHOCTHBIE pe3yIbTaThl

OOyuaronuiicss MOJy4YUT BO3MOXKHOCTH JUIsI (POPMHUPOBAHUS CIEAYIOIIUX JIMYHOCTHBIX pe-
3yJIbTATOB:

PAa3BUTUC NO3HABATCIIbHBIX MHTCPECOB, MHTCIIJICKTYAJIBHBIX M TBOPYCCKUX CHOCO6HOCTeﬁ;
yOeXKIEHHOCTh B BO3MOXKHOCTH IO3HAHHS MPUPOJBI, B HEOOXOAUMOCTH Pa3yMHOrO HC-
T0JIb30BAHUS JOCTHIKCHUI HAYKU M TEXHOJOTUi IS ATBHEHIIEr0 Pa3BUTHS YEJIOBEYE- CKOrO
O6HI€CTB3., YBAXKCHHUEC K TBOPpLAM HAYKH MU TCXHHUKH, OTHOLICHUC K (1)H3I/IK6 KaK K 3JICMCHTY
0011eYeI0BEYEeCKON KYIbTYPBL;

CaMOCTOSITEIIBHOCTD B IPHOOPETEHHH HOBBIX 3HAHHI M MPAKTHYCCKHX YMEHHIT;

TOTOBHOCTB K BI>I60py JKU3HCHHOTI'O ITyTU B COOTBETCTBUU C cOOCTBEHHBIMH HHTCpECCaAMU U
BO3MOXKHOCTSIMH;

MOTHBALUs 00pPa30BaTEIBHOI IESTEIbHOCTH Ha OCHOBE JINYHOCTHO OPHEHTUPOBAHHOTO
HOAXO0/1a;

(opMHpOBaHKE [IEHHOCTHOTO OTHOLICHHS JPYT K JAPYTY, K YUHTEI0, K aBTOPaM OTKPBITHIH
n300peTeHuil, K pe3yabTaTaM 00ydeHHs.

MeTanpeﬂMeTm)le PE3YyJIbTAThI

OOyyaromuiics MONYyYUT BO3MOXKHOCTh M (DOPMHUPOBAHUS CHEAYIONIMX METalpeAMETHBIX
pe3yJIbTaToOB:

OBJIaJICHHE HABBIKAMH CaMOCTOSTEIbHOIO IPHOOPETEHHUSI HOBBIX 3HAHUM, OpraHU3alunyyeOHOM
IEATENBHOCTH, TIOCTAaHOBKH 11€JIEH, INIAHNPOBAaHU, CAMOKOHTPOJIS M OLIEHKHU PE3YJIbTaTOB CBOEH
JEATENbHOCTH, YMEHUAMH TIPEIBUIETh BO3MOKHBIE PE3YIIBTaThl CBOMX JCHCTBUN;

IIOHUMaHUE pasanMﬁ MCKAY UCXOAHBIMU (1)aKTaMI/I U TUIIOTE3aMU JJId UX O6’B$ICHGHI/I$I,
TCOPCTUYCCKNUMU MOJACIAMU H PCAJIbHBIMHA O6’b€KTaMI/I, OBJIAACHUC YHUBCPCAJIbHBIMU
y4eOHbIMHU JCWCTBUSIMM Ha NpUMepax THUIOTe3 Ul OOBSICHEHUS M3BECTHBIX (aKTOB M
AKCTIEPUMEHTAJILHOM TPOBEPKHU BBIABUTAEMbIX TUIIOTE3, Pa3pabOTKU TEOPETUUECKUX MO- Jejei
IIPOLIECCOB UJIH SIBJICHU;

(bopMmupoBaHHE yMEHHMH BOCIPUHHMMATh, INepepadaThiBaTh M TNPEIbABIATH HHPOPMALMIO B
CIIOBECHOM, OOpa3HON, CUMBOJIMYECKOW ¢opMax, aHaIM3UpOBaTh U IepepadaThiBaTh
HOJIY4EeHHYI0 MH(POPMAIMIO B COOTBETCTBUU C TIOCTABICHHBIMU 3a/Ia4aMH, BbIIEIATh OC-HOBHOE
COACPIKAHUEC TPOUYUTAHHOI'O0 TCKCTA, HAXOAUTH B HEM OTBETHI HA MOCTABJICHHbBIC BOIIPOCHI U
U3JaraTh €ro;

pUOOpETEHUE OIbITa CAMOCTOATENIBHOTO MOMCKA, aHajdu3a U oTOOpa MHPOPMALMU C UC-
TMOJIb30BAHUEM PA3IUYHbIX HCTOYHHKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHUH ISl pe-IIeHuUs
II03HABAaTCJIIbHBIX 3a1a4,



pa3BUTHE MOHOJIOTMYECKOM M JMAJOrMYecKOM peud, YMEHHUS BbIpakaTh CBOU MBICIIH,
CIIOCOOHOCTH BBICIYIIMBATh COOECEHNKA, IOHUMATh €ro TOYKY 3pEHHMs, NPU3HABATh Ipa- BO
JPYyroro 4ejaoBeKa Ha HHOE MHEHHUE;

OCBOCHHE IPUEMOB JEHUCTBUII B HECTAHAAPTHBIX CUTYalHsAX, OBJIAJAECHHE 3BPUCTUYECKHUMU
METOJIaMU PELEHUS IPOodIIeM;

(opmMupoBaHue yMEHUH paboTaTh B IPYIIE C BBINOJIHEHUEM Pa3IMUYHBIX COLMANBHBIX PO- J€H,
HPECTABIATh U OTCTAUBATh CBOM B3IVIS/IBI U YOCKAEHHUS, BECTH IUCKYCCHIO.

Peryastususie YY ]|

OOyyaromuiics MOJTy4YUT BO3MOYKHOCTD JJISi (JOPMHUPOBAHUS CICAYIOUIMX PETYIATHUBHBIXY Y /I

1.

YMeHue caMoCTosATENNLHO OIpeACIATh LC/IHU O6y‘ICHI/I$I, CTaBUTh U Q)OpMYHHpOBaTB HOBBLIC 3aa4H B

yué0e ¥ TO3HABATEIBbHON JEATCIHPHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI CBOCH IMO- 3HABATEIHLHOM
NEeATEIbHOCTH.
OO0OvyyYaroumics CMOXKET:

2.

AHAJM3MPOBAThH CYIIECTBYIOLINE U IUIAHUPOBATH OyayIIre 00pa3oBaTeIbHbIE PE3yIbTaThl;
UIEHTH(UIUIPOBATH COOCTBEHHBIE MPOOIEMBI M OMpPEENATh TIABHYIO MPodIemy;

BBIJIBUTaTh BEPCUHM PEIIEHUS MPOoOIeMbl, (OPMYIUPOBATh IMIIOTE3b, MPEABOCXUIIATH KO-HEUHBIH
pe3yInbTarT;

CTaBHTH IIENb JICATEIBHOCTH HA OCHOBE OMPENCIEHHON MPOOIEMBI U CYHIECCTBYIONINX BO3-
MO>KHOCTEH;

bopMmymmpoBaTh yueOHBIC 3aJa4M KaK IIark JOCTHKECHHS TOCTABIICHHOM IIEJN AeSTeTb-HOCTH;
000CHOBBIBATH LIETIEBBIC OPUEHTUPHI U IPUOPUTETHI CCHUTKAMU Ha ICHHOCTH, YKa3bIBas 1
000CHOBBIBAs JIOTUUECKYIO TIOCIJIEIOBATENILHOCTD IT1aTr0B.

VYMeHne caMOCTOATENbHO MIAHUPOBATh MYTH JOCTHKEHHUS 1ENeid, B TOM YHCIE aJbTepPHA- THBHBIE,

OCO3HAHHO BbIOMpaTh Haumbonee >PPeKTHUBHBIE CHOCOOBI pelleHHs yueOHBIX W MO3HA- BaTEIbHBIX
3aj1ad4.
OO0OVyYaroLMicsS CMOXKET:

omnpenensaTh HeoOxoauMoe(ble) NeHCTBUE(S) B COOTBETCTBUU C Y4eOHOW W MO3HABATENlb- HOM
3a/1a4yaMy U COCTaBIISTh AJITOPUTM €ro(MX) BBIIOIHEHUS;

000CHOBBIBAaTb M OCYLIECTBIIATH BEIOOp Hanbosee 3(hPEeKTUBHBIX CIOCOOOB peIlIeHHs YueOHBIX
Y TI03HABAaTEJIbHBIX 3a71a4;

OTPEIEIATH/ HAXOIUTh, B TOM YHCJIE U3 MPEIOKEHHBIX BAPUAHTOB, YCIOBHS JJISI BBI- TOJTHEHUS
y4eOHOM U MO3HaBaTEIHHOM 337124,

BBICTPANBaTh )KU3HEHHBIE [UIAHBI HA KPaTKOCPOUYHOE Oy/yIiee (3asBIsATh LIeJIeBble OpU-CHTUPHI,
CTaBUTh aJIEKBaTHBIC UM 33/1a4d U TpesaraTh JIeHCTBUs, YKa3biBas U 00OCHOBBI- Bas JOTUYECKYIO
MOCJIeIOBATEIHHOCTD IIIAaroB);

BBIOMpATh W3 TIPEIOKEHHBIX BAPUAHTOB M CAMOCTOSTENBHO HCKATh CPEACTBA/PECypCHl IS
peleH s 3a/1a41/JOCTHXKEHUS 1eITH;

COCTABJIAITH IJIAH PEIIeHHs TPOOIIEMBI (BBITIOTHEHHUS TIPOEKTA, IPOBEICHUS HCCIIEI0Ba-HU);
OTIPEIeNsTh MOTEHIMATbHBIC 3aTPYIHEHHS TIPH PelIeHHH Y4eOHOW W TO3HABATENBHON 3a- Ja4yd
HaXOJIUTh CPEICTBA ISl UX YCTPAHCHUS;

OIUCHIBATh CBOM OMBIT, 0OOPMIISAS €ro AJIs Mepelaud APYTUM JIIOJIM B BUJIE€ TEXHOJIOTUU
peIIeHUs MPaKTHYECKHX 33/1a4 ONPEAENEHHOr0 Kacca;

IJIAaHUPOBATh M KOPPEKTUPOBATH CBOKO MHIMBHIYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO.



3.

VYMeHHEe COOTHOCUTh CBOU ICHCTBHUS C IUIAHUPYEMBIMH pE3yJbTaTaMHU, OCYLIECTBIATh KOH- TPOJIb

CBOEH JIEATEIBHOCTH B TPOLIECCE AOCTUKEHUS PE3yJIbTaTa, ONMPEIENIATh CIOCOOBI ICH-CTBHI B paMKax
MIPEIOKEHHBIX YCIIOBUH M TpeOOBaHUMN, KOPPEKTHPOBATH CBOM JICUCTBHS B COOTBETCTBUH C
M3MEHSIOLEHCS CUTYalUEH.

OO0yUarouiics CMOXKET:.

4,

ONPEJENATh COBMECTHO C IIEATOTOM U CBEPCTHUKAMH KPUTEPHH IUTAHUPYEMBIX PE3YJIbTa- TOB U
KPUTEPUU OLIEHKU CBOEH yueOHOI 1ESTEIbHOCTH;

CUCTEMATU3UPOBATH (B TOM YHCJIE BHIOUPATh NIPUOPUTETHBIE) KPUTEPHH IUIAHUPYEMBIX pe- 3yJIbTaTOB
Y OLICHKH CBOEH IE€ATEIbHOCTH;

OTOMpPATh MHCTPYMEHTHI JUIS OLICHHUBAHUS CBOCH JEATENBHOCTH, OCYLIECTBIATh CAMOKOH- TPOJIb
CBOEH JIEATENBHOCTH B paMKaX IPEJIOKEHHBIX YCIOBUM U TPEOOBaHUI;

OLICHUBATH CBOIO JIEATEIbHOCTh, apryMEHTHUPYs NPUYMHBI JOCTHKEHHUS WIH OTCYTCTBUS
IUIAHUPYEMOT'O PE3YJIbTaTa;

HaXO/UTb JOCTaTOYHBIE CPEACTBA IS BBIIOIHEHUS YUEOHBIX ACHCTBUI B M3MEHAIOLIEHCS CUTYaLUH
W/WITH TIPH OTCYTCTBUH IUIAHUPYEMOTO PE3YJIbTaTa;

paboTast MO CBOEMY ILIaHy, BHOCUTh KOPPEKTHUBBI B TEKYILYIO JIEATEIbHOCTh HA OCHOBE aHAIN3a
U3MEHEHHH CHUTyallUH Ul IIOJy4YEHHUS 3alUIaHUPOBAHHBIX XapaKTEPUCTHK  IIPO-
IyKTa/pe3ynbraTa;

YCTaHABIMBaTh CBSI3b MEKIY IOJYyYEHHBIMU XAPAKTEPUCTHUKAMHU MPOAYKTa U XapaKTEpHU-
CTUKaMU IIpoLecca AEATENbHOCTH M 110 3aBEPILEHUU AEATEIBHOCTU INIpEAaratb W3MEHE- HHE
XapaKTEPUCTUK TpoLiecca Al OITYyYEeHHs! YIyUIIEHHbBIX XapaKTepUCTUK IPOIYKTa;

CBEPATH CBOU ACHCTBUSI C LIETBIO M TIPU HEOOXOAMMOCTH UCTIPABIIATH OIITHOKH CAMOCTOSI-TEIIBHO.
VMeHue OleHMBATh MPABIILHOCTD BBIMOJTHEHHMS Y4eOHOH 3a/aui, COOCTBEHHBIE BO3MOXK-HOCTH

€€ peleHus.
OOGy4aronuics CMOXKET:

5.

ONpeNeNATh KPUTEPHU NPAaBUIBHOCTU (KOPPEKTHOCTHU) BBINOIHEHUS y4eOHOU 3a/1a4u;
aHAJINM3UPOBATh U 000CHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS IS
BBITIOJTHEHUS y4eOHOH 3a/1auH;

CBO60I[HO I10JIb30BAaThCA BI)Ipa6OTaHHI>IMI/I KPUTCPUAMHU OLCHKU U CAMOOICHKHU, UCXOIAN3 LICTIN
U UIMEIOIIUXCS CPEJICTB, pa3uyas pe3yibTaT U cocoObl AeHCTBUI;

OLIEHUBATb MPOTYKT CBOEH JEATENHHOCTH MO 3aJAHHBIM H/UITH CAMOCTOSITENILHO OITpe/ie-IEHHBIM
KpUTCPUAM B COOTBETCTBUHU C LCIIBIO ACATCIIBHOCTH,

000CHOBEIBAThH JOCTHXXUMOCTD IICJIN BI)I6paHHI)IM crrocoOOM Ha OCHOBE OII€HKHU CBOHUX
BHYTPEHHHX PECYPCOB U IOCTYIIHBIX BHELIIHUX PECYPCOB;

(uKCHpOBaTh M AHATU3UPOBATH JMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.
Bragenune ocHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHSATUS PELIEHUH U OCYIIECTBIIE-HUS

OCO3HAaHHOTO BEIOOPA B y4eOHOM M TO3HABATENHHOMN IS TEILHOCTH.
OOVYYaOIIHICS CMOXKET:

HaOM0aTh ¥ aHAM3UPOBATH COOCTBEHHYIO YUeOHYIO M MO3HABATEILHYIO JESATENBHOCTD U
JEATeTTBHOCTD IPYTHX 00YYAIOIIUXCS B MTPOIIECCE B3aUMOIPOBEPKH;

COOTHOCHTb PealTbHbIE U INTAaHUPYEMbIE pe3yIbTaThl MHIUBUAYaTbHON 00pa3oBaTenbHOM
JEeSATEIbHOCTH U IENIATh BHIBOIBI,

PUHUMATH PCIICHUE B yqe6H0ﬁ CUTyalluu U HECTU 3a HETO OTBETCTBCHHOCTD,

CaMOCTOATEIIBHO ONPEACIIATE NPUYUHBI CBOCIO YCII€Xa WM HEYCIICXa W HAXOJAWUTH CIIOCO- OBl
BBIXO0/1a U3 CUTYallMH HEYCIeXa;

PETPOCTIEKTUBHO ONpEENATh, Kakue JeHCTBHS MO PeLIeHHI0 YYeOHO! 3a/1a4i WK Mapa- METPBI ATHX
JICUCTBUM TPUBEITH K MTOTYICHUIO MMEIOIIETOCS MPOTYKTa YIEOHOM eI TeNb-HOCTH,



JIEMOHCTPUPOBATH MPUEMBI PETYIISIHU TICUXO(DU3NOIOTHIECKUX/IMOLIMOHATBHBIX COCTO- SHUM
st ToCTokeHust d(ekra ycrmokoeHus (YCTpaHEHHs SMOIMOHAIBHOW HANPSKEH- HOCTH),
addexra BoccTaHOBICHHS (0CTA0ICHUS TPOSIBICHUNA yTOMJICHHUS), dPQeKkTa aK- TUBH3ALUU
(OBBITIEHHUS ICHXO(U3UOIOTHIECKON PEAKTUBHOCTH ).

ITo3naBaTeabhbie YY/[

OOyuaromuiics OJTy4UuT BO3MOKHOCTD IS (DOPMHUPOBAHUS CIACAYIOMINX MTO3HABATEIbHBIX Y Y 1.

L.

YMenue OIPCACIIATh IOHATHUA, CO34aBaTh O606IJ.[€HI/I$I, YCTaHAaBJIMBATbL aHAJIOTWH, KJIaC-

CH(UIMPOBATH, CAMOCTOSTEILHO BHIOUPATh OCHOBAHMS M KPUTEPHH JUIS KIACCH(UKAIINM, YCTa- HABIHMBATD
NPUYMHHO-CJICICTBEHHBIC CBA3M, CTPOUTH JIOTHYECKOE PACCYXKACHHE, YMO3aKIue- HHe (MHIYKTHBHOE,
I[e[[yKTI/IBHOC, 110 aHaJIOFI/II/I) U1 OCJIaTh BBIBOJBI.

OOvyyYaronmncs CMOXKET:

2.

10/10UpaTh CJI0BA, CONOMYMHEHHbIE KIIOUEBOMY CIIOBY, OLPEIEAIOIINE €ro MPU3HAKH U
CBOMCTBA;

BBICTPAUBATH JIOTHYECKYIO LIETIOYKY, COCTOSIIYIO 3 KIIFOUEBOI'0 CII0BA U COMOJUNHEHHBIXEMY
CJIOB;

BBIICJIATH OOIIMH NPU3HAK IBYX MJIM HECKOJIBKUX ITPEIMETOB WM SBICHUH U OOBSCHATHHX
CXOJICTBO;

00beUHATD NPEIMETHI U SIBICHHS B IPYIIIBI [0 ONpeJelEHHbIM PU3HAKaM, CPaBHUBATS,
KIaccUpUIMpPOBaTh M 00001IaTh (haKTHI U SIBJICHUS,

BBIIEIIATH SBICHUE U3 OOLIEro psia APyrux sBICHUI;

OIIpeNIeNIATh 0OCTOATENbCTBA, KOTOPbIE MPEALIECTBOBAIM BO3HUKHOBEHUIO CBSA3M MEXKAY
SBJIICHUSIMU, U3 3TUX OOCTOSATENBCTB BBLIEIAThH ONpEAEIAIONINe, CIOCOOHbIe ObITh NPUYM- HON
J@HHOTO SIBJIEHUS, BBISIBISITH IPUYMHBI U CIIE/ICTBUSI SIBTICHH;

CTPOUTH PACCYXJIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHUSIM U OT YaCTHBIX
SBJICHUH K OOIIIUM 3aKOHOMEPHOCTSIM;

CTPOUTH PacCy’K/I€HUE Ha OCHOBE CPaBHEHMS MPEAMETOB U SIBJICHUM, BBIJEISA [IPU ITOMOOIIHE
MPU3HAKY;

U3J1araTh MOJy4YEeHHYI0 HH(POPMALMIO, MHTEPHPETUPYS €€ B KOHTEKCTE PEIIaeMOoi 3a1auH;
CaMOCTOSITENIHO YKa3blBaTh Ha WH(OPMALMIO, HYKIAIOLIYIOCS B IPOBEpKE, Ipeiarath W
HNPUMEHATH CIOCO0 MPOBEPKH I0CTOBEPHOCTH HH(OPMALINH;

BepOaIM30BaTh IMOLMOHATBLHOE BIIEYATIECHUE, OKa3aHHOE HAa HErO0 MCTOYHUKOM;

OOBSCHATD SIBJIEHUSI, IPOLIECCHI, CBSI3M M OTHOIIEHMS, BBISBIIEMbIE B X071 II03HABATEb- HOU U
HCCIIEIOBATENbCKON JIEATEIbHOCTH (IPUBOAUTH OOBSICHEHHWE C HM3MEHEHUEM (Op- MbI
MPEJCTABICHUS; OOBACHATH, NETATU3UPYS MM 0000mas; oOBICHATh C 33aJaHHOM TOYKU
3peHus);

BBISIBJISITH M Ha3blBaTh MPUYMHBI COOBITHUS, SIBJICHHUS, B TOM YMCJIE BO3MOXKHbIE/Haubosee
BEPOSATHbIE TPUYUHBI, BO3MOXHBIE IOCIEIACTBUS 3aJaHHOM NPUYMHBI, CAMOCTOSITEILHO
OCYILECTBIISIS IPUYMHHO-CIIEICTBEHHBIH aHaIIN3;

ZieNaTh BHIBOJ Ha OCHOBE KPHUTHUUYECKOTO aHAM3a Pa3sHbIX TOUEK 3PEHUs, MOATBEP)KAATh BHIBOJ
COOCTBEHHOM apryMeHTalel WM CaMOCTOSTENIbHO TOJTYYEHHBIMH JaHHBIMH.

YMeHue co3aBath, IPUMEHATh U IPe0OPa30BbIBATh 3HAKU M CUMBOJIBL, MOJIEITH U CXEMbIIS

peleHus yueOHbIX ¥ TO3HABATEIbHBIX 3a/1a4.
OOVYYAOIIHNICS CMOXKET:

0003HAYaTh CHMBOJIOM U 3HAKOM npeamMeT 1707001 SIBJICHUC,
OMPEACIATE JIOTUYCCKUE CBA3U MEKIY NMPEAMCTaAMH W/UIn SBJICHUSIMU, 0003Ha4aTh JlaH-HBbIC
JIOTHYECKHUEC CBA3H C IIOMOIIBIO 3HAKOB B CXEMCE,



3.

c03/JaBaTh a0CTPaKTHBIIN WM peasibHbII 00pa3 mpeMeTa U/ Witk SBICHUS;

CTPOUTB MOJIEJIb/CXEMY Ha OCHOBE YCJIOBHMH 3a71a4u W/UIIH C110c00a e€ pereHus;

co3JlaBaTh BepOasbHbIEC, BEIECTBEHHbIE U MH(POPMALMOHHbBIE MOJEIN C BBIIEICHUEM CY-
IIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ul ONpEACNCHHUs CIIoco0a pelieHus 3agadd B Co-
OTBETCTBUU C CUTyaLlUEH;

1peoOpa3oBbIBATh MOJENIH C LIEJIbIO BBIABICHHUS OOLIMX 3aKOHOB, ONpPEACINAIOLIMX JaH- HYIHO
IIPEIMETHYIO 00J1aCTb;

HEePEBOAUTDH CIIOKHYIO 110 COCTaBy (MHOTOACHEKTHYI0) MH(POPMAIMIO U3 TpauyuecKkoro Hiu
(opmMan30BaHHOTO (CHMBOJILHOT0) TIPEICTABIIEHHUS B TEKCTOBOE M HA0OOPOT;

CTPOUTb CXEMY, aJFOPUTM JEHCTBUS, UCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIH pa- Hee
aJITOPUTM Ha OCHOBE MMEIOILETocs 3HaHUsA 00 00beKTe, K KOTOPOMY IIPUMEHSIETCS aIrOpUTM;
CTPOUTB J0KA3aTENbCTBO: MPSMOE, KOCBEHHOE, OT IIPOTUBHOTO;

aHATM3UPOBATH/peIIEKCUPOBATh ONBIT Pa3pabOTKH W peau3alii y4eOHOTO IPOEKTa,
UCCIEN0BaHMsl (TEOPETHYECKOr0, SMIMPUYECKOr0) HA OCHOBE MPEIOKEHHON MpoOieM- HOMN
CUTYyallUH, HOCTABJIEHHOM LIeJIM W/WIIM 3aJaHHBIX KPUTEPHUEB OLIEHKU POAYKTa/pe-3yJibTaTa.
CMBICIIOBOE  YTEHHE.

OOVyYaOLIMICI CMOKET:

4,

HaXo4uTb B TCKCTC Tpe6yeMy10 I/IH(i)OpMaI_II/IIO (B COOTBETCTBHMHU C LIETSAMH CBOCH Z[CHTGHB'HOCTI/I);
OPUCHTUPOBATLCA B COACPIKAHNU TCKCTA, IOHUMATh HGHOCTHLIfI CMBICJI TCKCTA, CTPYKTY-
PUPOBATHb TCKCT,

YCTaHaBJIUBATh B3aUMOCBA3b OMMCAHHBIX B TCKCTE CO6I>ITHI>1, SIBJICHI/Iﬁ, IponecCCOB;

PE3FOMHUPOBATD TINIABHYIO UACH0 TCKCTA,

KPUTHUYCCKU OLICHHUBATL COACPIKAHUC W (I)OpMy TCKCTA.

cDOpMI/IpOBaHI/Ie " pPa3BUTUC IKOJIOTMYCCKOI'0 MBIINUICHUA, YMCHUC IIPUMCHATH €TI0 B II0-

3HaBaTeHLHOﬁ, KOMMYHHKaTHBHOﬁ, COIIMAJILHOMN IPAaKTHUKC U HpO(l)eCCI/IOHaJIBHOfI OpPUCHTA- UH.
06vqa10m1/1171c;1 CMOJXKET.

5.

OTpeNeNATh CBOE OTHOIIEHUE K TPUPOTHOMN CPesie;

aHANM3UPOBATh BIUSHHUE SKONOTHYECKUX (DAKTOPOB Ha Cpelly OOMTAHMS JKUBBIX OpPTaHHU3-MOB;
MMPOBOAUTH HpI/I‘II/IHHHﬁ nu BCpOfITHOCTHBIfI AHaAJIN3 DKOJIOI'MYCCKUX cmyaunﬁ;

IPOrHO3UPOBATh U3MEHEHUs CUTYalluH IIPU CMEHE JAENCTBUS OHOTO (paKkTOpa Ha Jei-CTBHE
npyroro ¢akTopa;

pacmpoCTpaHATh HKOJIOTUYECKUE 3HAHUS U y4acTBOBATh B MPAKTUUECKUX JENaxX MO 3aIlH-Te
OKpY>Karolen cpebl;

BBIPAXXaTh CBOE OTHOIIEHNUE K MPUPOJIE Uepe3 PUCYHKH, COUNHEHHUS, MOJIETH, TIPOSKTHBIEPAOOTHI.
Pa3BuTie MOTHBALIMY K OBJA/ICHUIO KYJIBTYPOU aKTHBHOTO UCTIONIL30BAHHUS CIOBApEH HAPYTUX

[IOUCKOBBIX CUCTEM.
OOVYYAOIIHNICS CMOXKET:

OIIPCACIATH HGOGXOI[I/IMBIC KJIIFOYCBBIC TIOUCKOBLIC CJIOBA M 3aIIPOCHI;

OCYLICCTBJIATH B3aMOJICHCTBHUE C SJICKTPOHHBIMHU ITOUCKOBBIMU CUCTEMAMU, CJIOBAPSAMU;
(bOpMPIpOBaTL MHOXXCCTBCHHYIO BBI60pKy 13 IIOUCKOBBIX NCTOUYHHUKOB JIA OG’BCKTI’IBPB&-LII/II/I
PE3YJIbTATOB IIOUCKA,

COOTHOCUTD MMOJTYUYCHHBIC PE3YJIBTATEI ITOUCKA CO CBOCH JICATEIBHOCTEIO.



Kommynukatusubie YY /I

L.

Ymenune OpPraHu30BbIBATH y‘IC6HO€ COTPYAHHUYCCTBO U COBMCCTHYIO JACATCIIBHOCTD C YYU-TCIICM

U CBEPCTHHKAMH; paboTaTh MHIMBHUIYaJIbHO W B TIPYIIE: HAXOIUTh OOIEE pElIeHHE W pa3perniaTh
KOH(MJIMKTBI Ha OCHOBE COTJIACOBAHMSI TO3HMIMKA M y4éTa HWHTEPECcOB; (HOpPMYIHpO- BaTh,
apryMEHTHPOBATh U OTCTAMBATh CBOE MHECHHE.

OO0yUarouniics CMOXKET:.

2.

OTIPEJIeNIATH BO3MOKHBIC POJIM B COBMECTHOM JESATEIBHOCTH

UIPaTh OMPEIECIEHHYIO POJIb B COBMECTHOH JESTENbHOCTH;

MPUHUMATH TTO3HUITHIO COOECETHIKA, TOHUMAS TO3UIIUIO IPYTOr0, PA3IMYaTh B €T0 PeUH: MHE-HHE
(TOUKy 3peHus), TOKA3aTeIbCTBO (APTYMEHTHI ), (haKThl; TUTIOTE3bI, AKCHOMBI, TEOPHH;

ONPEJICIIATh CBOM JICHCTBUS M ICHCTBUS TApTHEPA, KOTOPBIE CIIOCOOCTBOBAIIN WIIH TTpe-
MSITCTBOBAJIM TIPOAYKTUBHOW KOMMYHHKAITIH;

CTPOUTH TIO3UTHBHBIC OTHOIICHHS B MPOIIECCe YUeOHOM M MO3HABATEILHON JICATEIBHOCTH,
KOPPEKTHO M apTyMEHTHPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHUS, B IUCKYCCUH YMETh BBI- JIBUTI'ATh
KOHTPapTryMEHTHI, nepedpa3supoBaTh CBOIO MBICIH (BIaJICHHE MEXaHH3MOM JKBH- BAJICHTHBIX
3aMeH);

KPUTHUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM IPH3HABAThH OIIU-
OO0YHOCTH CBOETO MHEHHS (€CITM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

npeiaraTh ajlbTePHATHBHOE PEHICHHUE B KOH(IMKTHON CHTYAIINH;

BBIJICIIAT OOLIYI0 TOUKY 3pEHHS B IUCKYCCHH,

JIOTOBapHBAThCS O MPABUIIAX U BOTIPOCAX IS 00CYKICHHS B COOTBETCTBHH C IIOCTABJICH-HON
Mepe]l rPYIINon 3a1auen;

OpraHU30BbIBaTh YueOHOE B3aMMOJEICTBIE B Ipymie (ompeaenith oOIme eau, pacipe-aensTh
POIHU, TOTOBAPUBATHCS APYT C IPYTOM U T. 11.);

YCTPaHATh B paMKax JMAJOTa Pa3pbiBbl B KOMMYHHKAIMH, 00YCIIOBICHHbIC HETOHUMAHH-
eM/HETPUATHEM CO CTOPOHBI COOECEHIKA 33/1a9H, (DOPMBI HIIH COEPIKAHUS TUAJIOTa.

YMeHue 0Co3HaHHO HCIIONIb30BAaTh PEUEBHIE CPEACTBA B COOTBETCTBHUHU C 3aauyeld KOMMY-

HUKAIMX IS BBIPQKEHUS] CBOMX UYBCTB, MBICIIEH U MOTPEOHOCTEH /ISl TITAaHUPOBAHKS U PETy- JISILIUH
CBOCH JEATENbHOCTH; BJIAJICHUE YCTHOM M THCBMEHHOW PEYbK), MOHOJOTMYECKOW KOH- TEKCTHON
peysblo.

OO0yUarounics CMOXKET:.

ONpeaeNsiTh 3a1a4y KOMMYHHKAIL[MK M B COOTBETCTBUM C HEll 0TOMpATh peueBble CPe/ICTBA;
OTOMpAaTh U UCIIOIb30BATH PEUEBbIE CPEJICTBA B MPOLIECCE KOMMYHHUKALMU C PYTUMIIIIOIbMU
(zuanor B mape, B MaJIoi rpymnmne u T. 11.);

HPECTABIATh B YCTHOM MM TMCbMEHHOMN (hopMe pa3BEPHYTHIN M1aH COOCTBEHHOH Jiest-
TEIbHOCTH;

coOMI0/1aTh HOPMBI yOJIUYHON pedH, PEriIaMeHT B MOHOJIOTE U JUCKYCCHU B COOTBET-CTBHHU C
KOMMYHUKaTHUBHOM 3a/1a4uei;

BBICKA3bIBATh 1 000CHOBBIBATh MHEHHE (CYX/IEHHE) U 3alpallliBaTh MHEHKE TapTHEPA BpaMKax
JMaJIora;

NPUHUMATH PeLIEHHE B XO/1€ AMAJI0ra U COTJIaCOBBIBATH €T0 C COOECETHUKOM;

CO3/1aBaTh IMCbMEHHBIE KIMIIMPOBAHHBIE U OPUTUHAJIBHBIE TEKCTHI C UCIIOJIb30BAHUEM
HEO0OXOJIMMBIX PEUEBbIX CPE/ICTB;

UCII0JIb30BaTh BepOalbHble CPeCTBA (CPEACTBA JIOTUYECKON CBSI3M) /IS BbIJETCHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

UCIOJIb30BaTh HEBepOAIbHbIE CPE/ICTBA MM HATJISTHBIC MaTEPUAJIbI, IIOITOTOBICHHBIE/
0TOOpaHHBIE I10/1 PYKOBOJCTBOM YUHTEIS;

JIeNaTh OLEHOYHBIM BBIBOA O JOCTIIKEHMH LIENHM KOMMYHUKALUM HETOCPEICTBEHHO MOCIE
3aBepLICHNS KOMMYHUKAaTHBHOTO KOHTAKTa U 000CHOBBIBATH €T0.



3. ®opMHupOBaHHE U Pa3BUTHE KOMICTCHTHOCTH B OOJACTH HCIONB30BaHUSA MH(OPMAIMOH- HO-
KOMMYHUKAIIMOHHBIX TexHoJorui (nanee — UKT).
OOyyaroImuics CMOKET:

IeJICHANPaBICHHO HMCKaTh W KCIOJb30BaTh MH(OPMAIMOHHBIE PECYpPChl, HEOOXOIUMBIE IS
pelieHust yaeOHbBIX U MIPAKTHYECKHX 3a/1a4, ¢ momomibto cpeacts UKT;

BBIOMpATh, CTPOUTH U HMCIOJIB30BATh aAEKBATHYIO WH()OPMAMOHHYIO MOJENb Ui Iepe- Aauu
CBOMX MBICJIEH CPEICTBAMH €CTECTBEHHBIX U (DOPMANbHBIX SI3bIKOB B COOTBETCTBUHC YCIOBUSIMU
KOMMYHUKAIUU;

BBIICNIATh WH(QOPMAMOHHBIN aCMEeKT 3aJa4u, ONEepPUpPOBATh JaHHBIMH, HCIIOJIb30BATh MOJEIb
pelIeHns 3a/1a4H;

UCTIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJOTUH (BKJIIOYas BBHIOOP aleKBAaTHBIX 3ajadye HHCTpPY-
MEHTAJIbHBIX IPOrPAMMHO-ANNAPATHBIX CPEACTB U CEPBUCOB) IS pellieHUs] UHHOPMAIIOHHBIX U
KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3a[1a4, B TOM YHKCJIE: BHIYUCIICHHE, HAMMCAHUE TU- CEM, COUYMHEHHUII,
JOKJIa/10B, peepaToB, CO3JaHHE IPE3CHTALMH 1 . ;

HCIO0JIB30BaTh MHYOPMAIHUIO C YUETOM ATHIECKUX U MPABOBBIX HOPM;

co3aBaTth MH(GOPMAIMOHHBIE PECYpChl Pa3HOrO TUMA W IS Pa3HBIX ayAUTOPHiA, COOMIOAATH
MH(POPMALMOHHYIO TUTHEHY U IIpaBuiia HHGOPMALMOHHOM 6€301aCHOCTH.

Hpe)]MeTHbIe PE3yJIbTaThI

OOyyaronuiicss MOJIYYUT BO3MOXKHOCTH JJis1 (DOPMUPOBAHUS CIEAYIOIIUX MPEAMETHBIX pe-
3yJbTATOB:

3HAHHSA O MPUPOJE BAKHEHIINX (U3MYECKHX SBICHUH OKPYKAIONIIET0 MHUpPA M MOHMMAHHE CMBICIA
(U3NUECKIX 3aKOHOB, PACKPBIBAIOLINX CBS3b M3yUEHHBIX SBICHUI;

YMEHHS MOJIb30BaThCS METOJAMH HAayYHOTO HCCJEIOBAHUS SIBICHUM MPUPOJIBI, MPOBO- AUTH
Ha0JII0/IeHNUs], TJIAHUPOBATh U BBIMOJIHATH SKCIIEPUMEHTHI, 00pabaThiBaTh pe3ysibTa- Thl
U3MEpPEeHUH, PEeJICTABIATh PE3YIbTaThl U3MEPEHHUH C MOMOIIBIO TaOIUI, TpaguKoB U GopMy,
OOHapyXHBaTh 3aBUCHMOCTH MEXIy (HM3MUECKUMU BEIUYMHAMHU, OOBACHATH IOSyYCHHbIE
pe3yIbTaThl U JIENATh BBIBO/IbI, OLIEHUBATH TPAHUIIbI IOTPELIHOCTEH Pe3yJib- TATOB U3MEPEHU;
YMEHHS TIPUMEHATh TEOPETHYECKHE 3HaHHs MO (QU3MKe Ha MpakKTHKE, peuath (u3uye- CKHe
3aJ1a4M Ha IPUMEHEHHE MTOJTYYCHHbIX 3HaAHHIH;

YMEHHS U HaBBIKM HPUMEHSATh MOJNYYEHHBIE 3HAHUA A1 OOBACHEHUS NPUHLUIOB JEi- CTBUSA
BO)XHEHIINX TEXHUYECKUX YCTPOMCTB, pELICHHs NPAKTUYECKHX 3a7ad MOBCEIHEB- HOM KU3HH,
obecrieueHns 0€30MacHOCTH CBOEH KM3HU, PALMOHATIBHOTO MPUPOJIONOIb- 30BaHUSA U OXPaHbI
OKpY>Karollen Cpeibl;

(bopmupoBanue yOeKIeHUsI B 3aKOHOMEPHOH CBSI3M U TO3HABAEMOCTH SIBICHUH MPUPO- b, B
O00BEKTUBHOCTU HAyYHOT'O 3HAHUS, B BBICOKOW 1IEHHOCTH HAyKU B Pa3BUTUHM MaTepU- albHON U
JyXOBHOH KYJbTYpBI JIFOJEH;

pa3BUTHE TEOPETUUYECKOTO MBIILIEHUS Ha OCHOBE (DOPMHUpOBAHUS YMEHUIl yCTaHaBIM- BaTh
(axThl, pa3nuyaTh NPUUMHBL U CIECTBHS, CTPOUTH MOJIETU U BbIABUIaTh TMIIOTE3bl, OTHICKUBATh U
(bopMynHpoBaTh J0KA3aTENbCTBA BHIIBUHYTBIX THIIOTE3, BBIBOJUTH M3 3KC- MEPUMEHTAIBHBIX
(bakToB U TeOpeTHUECKUX MoieNell pu3nuecKue 3aKOHBI;

KOMMYHHMKATHBHBIE YMEHHS: JJOKJAAbIBaTh O PE3yJIbTaTax CBOETO MCCIEIOBAHMUS, yua- CTBOBATh
B JIMCKYCCHH, KPaTKO U TOYHO OTBEYATh HAa BOIPOCHI, UCIIOIb30BAThH CIIPABOUY-HYIO JIUTEPATYPY
U IpyTrye HCTOYHUKHU HHPOPMAIIUH.

BaxxHo!

MpeaMeTHble pe3ynbTaThl 06yYeHUs hU3nKe B OCHOBHOW LUKONE NPEACTaBEHbI B CO-
AEepXXaHWUM Kypca no TeMam.



(I)OprI KOHTPOJIA

B noco6uu npeararotest mpuMepHbIE BAPUAHTHI UTOTOBBIX KOHTPOJIBHBIX pabOT K KypcaMpH3uKH
7 u 9 xnaccoB, KOHTpOJIbHas pabora mo teme «TemnoBsie siBIeHUS» (Kypc Qu3uku 8 Kiacca),
pazpabotannbie B Gpopmare OI'D u ucrnons3dyemble aBTOpamMu Mpu oO0ydeHHH yd4a- mumxcs. Kaxmbrit
YYUTCJIb MOXKCT BOCIIOJIL30BATHCA BapHaHTAMM, B3SATBIMU U3 OPYTUX HOCO6PII>1 WJIN COCTaBJICHHBIMU
CaMOCTOSITENILHO.

HroroBast koHTpo/IbHAsA padoTa no pu3nKes

dopmate OI'D (7 kinacc)

1. Kakoe 13 niepednciieHHbIX HIKE CIIOB 0003HAYaeT PU3NUECKOE IBICHUE?
1) cBunen 3) amoMuHMA

2) Kunenue 4) KapaHjar

2. Jlnuna, monaab, 005EM — 3TO0

1) xauecrsa Tena

2) husnyecKue CBOMCTBA Tela

3) dusHUecKre BENTMYHHBI, XapaKTEPU3YIONIME Pa3MePhI Teja
4) BemiecTBa, U3 KOTOPIX COCTOMT TEIO

3. K (pu3uuecKuM Te1aM OTHOCUTCS
1) mosoxo 3) caxap
2) riuHa 4) nebxu

4. Onpenenute mpejen U3MEpeHust MEH3ypku (puc. 1), neHy neneHus u 00b-Em
KUJKOCTHU, HAIMTOU B MEH3YPKY.

1) 40 mu; 1 mot; 32 it

2) 40 mut; 1 mum; 33

3) 40 mut; 2 mit; 34 M

4) 40 mut; 2 mum; 32 Mot

Puc. 1.

5. Ilpu HarpeBaHHHU CBUHIIOBOTO IIIAPHKA Mensypxa
1) yBennumBaercst 00bEM MOJIEKYJT CBUHIIA

2) yBEeNMUYUBACTCS CPEIHEE PACCTOSHHE MEXIY MOJEKYIaMH

3) ymeHbIraeTcst 00bEM MOJIEKYIT CBHHITA

4) yMeHbIIAeTCs CPEIHEE PACCTOSHHE MEYKITY MOJIEKYIaMH

6. Paccuuraiire CKOPOCTb paBHOMEPHOTI'O ABMKCHUA BO3AYIIHOTO MIapHKa, €CJIN 34 1,5 MHHOH

nposteren 540 m.
1) 15 m/c 3) 54 m/c
2) 6 m/c 4) 10 m/c

7. Uto mpoMCXOINT C TENOM, Ha KOTOPOE HE JAEHCTBYIOT Apyrue Teja’?
1) Ecnu 0HO JBUTanock, TO OCTAHABIMBAETCS

2) Eci 0HO HaxoauTCs B TIOKOE, TO MPUXOIUT B ABUKEHHE

3) Ono 1160 OKOUTCS, MO0 ABUKETCS PABHOMEPHO U MPAMOJIUHEIHO
4) TIpaBUILHOTO OTBETA HET



8. VYcraHoBure coOTBETCTBUE MEXIY HpI/I60paMI/I u CI)I/I3I/I‘ICCKI/IMI/I BCIIMYMHAMH, KOTOPBIEC OHU
H3MEPSIOT. K KaH(HOﬁ IMO3MIHUN U3 IICPBOTO CTOJ'I6I_Ia HOI[6CpI/ITC COOTBETCTBYIOIIYIO IO3H- OHUIO U3

BTOPOTO.
IIpudopsi Dusznyeckue BeTHUHHBI
A) Becsr 1) Cuna
b) lunamomerp 2) CkopocThb
B) Manowmerp 3) Macca

4) O6BEM
5) HaBnenue

3anummTe B TaONuIYy BhIOpaHHBIE HU(PBI TOJ COOTBETCTBYIOIIMMU OyKBaMH.

A| b | B

9. Kopobka oobpémom 30 1 45 1 20 cm 3amonuena caxapom-padunagoM. Ero macca 43 200 r. Yemy
paBHa IUIOTHOCTH caxapa?
OrtBet: r/ems,

10. Yemy paBer MOTyIb CHIIBI TSKECTH, JICHCTBYFONICH Ha Meinok kaproderns maccoit 50 kr?1) 50 H
3) 5000 H
2) 100 H 4)500 H

11. B OGanky BbICOTOI 25 ¢M JIOBEpXy HAJIMTO MalIMHHOE Macio. [IMoTHOCTh MalMHHOrOMACA

pasHa 900 KF/M3. Kakoe maBiaeHue oHO OKa3bIBAET Ha JHO OaHKH?
OrTBeT: klla.

12, Kakue sxcrepuMeHTHI, H300paKEHHBIE HA PHCYHKE 2, CBUICTENBCTBYIOT O JCHCTBHH 3a-KOHA
[Tackamns?

=

Ne2 Ne 3 Ne 4

Puc. 2. Pa3nuunble KCTIEPIMEHTHI

1) Nol; Ne 2 Y Nel; Neod
2)Nel; N3 4) No 3; Ne 4

13. Haiimure Moy apXUMEI0BOM CHITBI, KOTOpast OyeT AeHCTBOBATh HAa MPAMOPHYIO TITH-TY
pazmepom 11 0,51 0,1 m, mOTHOCTBIO MTOTPYKEHHYIO B BOATY.

1) 1000 H 3) 500 H

2) 100 H 4) 10 xH



14. Brruncnute paboTy, KOTOPYIO POM3BOUT CaJT0BO/, IPUKIIA/IbIBAS K TaUKe C 3eMIIEHCHUITY,
MOJyJIb KOTOpoi paBeH 25 H, n mepememnias e€ Ha pacctostaue 20 M.

1) 25 JIx 3) 0,5 kJIx
2) 50 xJIx 4) 50 JIx
15. Prruar (puc. 3) HaXoaUTCS B pAaBHOBECUHMIION A B
neiictBreM 1ByX cuit. Monaynb cuiel F1= 6 H. Uemy A
paBeH MoAynb cuibl F2, ecin mimHa pelya-ra paBHa
25 cm, a nreyo cunbl F1 cocrasnd- et 15 cm? Fll
1)0,1H
2) 3,6 H =
3)9H  /
4§ 12H Puc. 3. Peruar
OTBeThI

Nezajpauus 1 2 3 4 5 6 7 8 9 10 11 12 | 13| 14| 15
OtBer 2 3 4 3 2 2 31315 16| 4 | 2250 | 2 3 3 3

Kpurtepuu oneHuBanus
3amanus Ne 8, 9, 11 onenuBatotcs B 2 6aa, a octansHbie — B 1 6asmn. Mtoro 3a paboty:18
0aJlIoB.

Ouenka «2» «3» «“4» «5»
Jlnamna3oH 0ajioB 0—7 8—11 12—15 16—18

KouTtpoabnas padora no teme «TenioBbie siBJeHUsS» B
¢dopmare OI'D (8 kiacc)

Bapuanm 1

1. Braronaps xakomy By Temonepenadn (MPEMMYIIECTBEHHO) B JICTHUIl JICHb HArpeBaeT-cs BOJa
B Bojmoémax?

1) KonBekuus 3) Usnyuenue

2) TenaonpoBOAHOCTE 4) KoHBeKIUS ¥ U3ITyUCHHE

2. Metammueckuit Opycok maccoit 400 r Harpesatot ot 20 10 25 1C. Onpenenute yaenb- HYHO
TEIUIOEMKOCTh METaJlla, U3 KOTOPOTO U3TOTOBJIEH OPYCOK, €CJIM Ha €ro HarpeBaHHe 3aTpa- THUIH
KOJIMYECTBO TEIIOTHI, paBHOE 760 JIk.

1) 0,38 Ix/(xr - 1C) 3) 380 JIx/(xr - 1C)

2) 760 x/(xr - 1C) 4) 2000 JTx/(xr - 1C)

3. Kakoe KOJMYECTBO TEIUIOTH MOTpedyeTcs s wiasienus 40 T 6eoro uyryHa, HarpeTo- o o0

TEeMIIepaTypbl MaBleHUsA? YenbHas TEIIOoTa IUIaBlIeHHs Oeyoro uyyryHa paBHa 14 - 104
JIK/KT.

1) 3,5 kJIx 3) 10 xJIx

2) 5,6 xJIx 4) 18 xJIx



4. Ha pucynke 1 n300paxén rpaduk 3aBHCUMOCTH TEM-

neparypbl HaTaluHa OT BPEMEHHM IMPU €ro HarpeBaHUHM U T, C 4
OXJIXKJICHUU. B HavanabHBII MOMEHT BpeMeHH Ha(TaluH Ha-
xoawics B TBEpAOM cocTtossHuu. Kakas u3 Touek rpaduka 2 3 5 6
COOTBETCTBYET Haually OTBep/ieBaHus HadTanuHa? 7
1)2 2)4 3)5 4)6 1
>
5. OtHOCHTe bHAS BIAKHOCTH BO3yXa B IIOMEIICHUHU paB-Ha 60 Fs b
%. Pa3HOCTH B IMOKa3aHMIX CyXOro U BJIAXKHOTO TEPMO- METpa Puc. 1. Tpaduk 3aBucumocty
cocrapisier 4 1C. Mcnonb3yst ICHXpOMETPUYECKYIO Ta- OnHIy (puc. TeMIIepaTypl HadTaTuHa
2), OTIpeIeIUTE MOKA3aHUEe CYXOro TEPMOMETPa. OT BPEMCHH MPH Cro HarpeBaHNN

" OXJIQXKACHHUH

Ileuxpomerprueckan Tabanna

IToxaaa- PaanocTs mokasanuil cyxoro u BIayKHOr0 TepMOMeTpa
HHA cyXo- | 1 2 3 4 5 6 7 8 9
o eyxo (70 [ 1 [ 2 |8 4 ]5]6]7][68]
metpa, °C OTHocHTeNbHAR BAAXKHOCTH, %

10 100 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 | 5
12 100 89 | 78 | 68 | 57 | 48 | 38 | 20 | 20 | 11
14 100| 89 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
16 100 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30 |22
18 100| 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
20 100 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 30
22 100| 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

Puc. 2. Tlcuxpomerprdeckas Tadnuia

1)181C  2)4IC  3)10IC  4)6IC

6. Uemy pasen KIIJ[ mapoBoii TypOUHBI, €CIH MONYYCHHOE €K KOIMYECTBO TerioThl paBHO 1000
M]Ix, a mosie3Hast pabota cocrasisier 400 MIx?
1) 4% 2) 25% 3) 40 % 4) 60 %

7. YcTaHOBUTE COOTBETCTBHE MEXKIY (DM3HUSCKMMH BEIHYHHAMH U (OPMyJIaMH, 10 KOTO- PbIM
9TH BEIIMYWHBI ompenemsitorcs. K Kaxkaoi Mo3WIMKd W3 TMEpPBOrO CTOJOIA MoAOepUTe COOT-
BETCTBYIOIIYIO MIO3UITUIO U3 BTOPOTO.

Dusnyeckue BeJHYHHBI DopmyJibl
A) KonnuecTBo TemnoThl, HE0OX0AUMOE 715 Tapooo- Q
pa30BaHMsI JKUIKOCTU D)m
b) YnenbHas Temora cropaHus TOILUTHBA 2) gAt
B) KonuuecTBo TemioThl, BbIIEIIEMOE TIPH OXJIaX/Ie-HUH ) cmAt
BELIECTBA

9)Q

mt
5)Lm

3anummre B TabnuIly BBIOpaHHBIE LU(PHI O COOTBETCTBYIOIIUMH OyKBAaMH.

A| b | B




8. B crakan kajmopumeTpa, copepamuii 177 r BObL, OMyCTHIM KyCOK JIbjla, HMEBLIMI TEM- IIEpPaTypy
0 I1C. HauanpHas Temmepatypa kajiopuMeTpa ¢ Bojoi pasaa 45 1C. [Tocie Toro kak Bech I pacTasi,
TeMIepaTypa BoJbl M KajgopumeTpa crana pasHod 5 1C. Ompenenute Maccy ibaa. TermnoéMKOCTbIO
KaJIopuMeTpa npeHeopeub. Y aenbHas TertoéMKocTh Bobl paBHa 4200 JIx/(kr - 1C), yaenbpHas
TemioTa miasiaeHus gbaa — 330 kK/Kr.

Ortser: KT.

Bapuanm 2

1. B MetammMueckoM cTepHE TeIIonepeiada OCYIIECTBISCTCS PEUMYIIECTBEHHO MTyTEM
1) usnyuenus 3) TEIIONPOBOIHOCTH

2) KOHBEKIMH 4) u3my4eHHst ¥ KOHBEKIIHH

2. Jlns HarpeBanust amomuHHeBoro Opycka maccoit 100 r or 120 mo 140 IC morpeboBanoch
KOJMUECTBO TeIIoThl, paBHoe 1800 Ix. Ompenenute 1mo 3TUM JaHHBIM YAETbHYIO TEIUIOEM- KOCTh
ATIOMUHUSL.

1) 0,9 Jix/(xr - 1C) 3) 360 JIx/(xr - 1C)

2) 9 JIx/(xr - 1C) 4) 900 JIx/(xr - 1C)

3. Kakoe KOIMYECTBO TEIUIOTHI BBIACIUTCS MPH KPUCTAUTH3alMu cepedpa maccoit 10 r, ec- iu
cepeOpo HAXOOUTCS TIPH TeMIIepaType IUIaBiIeHus? Y IelibHas TEIUIOTa IUIaBjieHus cepedpa paBHa 88
kJK/KT.

1) 880 000 I 3) 880 Ix

2) 8,8 xJIx 4) 88 xJIx

4. Ha pucynke | npezacraBieH rpaguk 3aBUCHMOCTH TEM-
nepatypsl 23Gupa OT BpEMEHH MPH €r0 HArPEBAHUU U OXJIaX- JICHUH.
B HavanbHBIII MOMEHT A(Up HAXOAUICS B KHIKOM COCTOSHUHU.
Kakas Touka rpaduka COOTBETCTBYET Hadaly MHpolecca
KkurneHus s¢upa?

11 2)2 3)5 4) 6

t, MHH
5. C momomiplo McuxpoMeTpudeckoil Tabmunsl (puc. 2) Puc. 1. T'padux 3aBucuMocTH
OIIPEAEINTE TOKA3aHUS BIAKHOTO TEPMOMETPA, €CII TEMIIE- paTypa TeMIIepaTypsl ddpupa
B nomenieHuu paBHa 16 1C, a oTHocuTeNlbHAs BIaK- HOCTh  OT BPEMEHU IIPH €r0 HarpEeBaHUH
BO31yXa cocTaBisieT 62 %. 1 OXJIAXKICHUH
chxpome‘rpm}_a_c‘xgn Tabanna
ITokasa- PasnocTs norasanmuii CYyXoro H BJIAXKHOI'O TepMOMeTpa
mmacyxo-f o [y [ 2 13[4 [5[6]7][8]09
wacyso- [0 [ 1 [ 2 [ [4]5 [6]7][5]
metpa, °C OrHocHTeNbHAA BIAXKHOCTD, %
10 100| 88 | 76 | 65 | 54 | 44 | 34 | 24 14 | 5
12 100 89 | 78 | 68 | 57 | 48 | 38 | 20 | 20 | 11
14 100} 89 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
, 16 100 | 90 | 81 71 | 62 | 54 | 45 | 37 | 30 | 22
18 100 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27 |
20 100 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 30
22 100 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

Puc. 2. llcuxpometpuueckas Tabuia

1)201C 2)221C 3) 121C 4)161C



6. PaGouce Teno TEIUIOBOW MAIIKMHBI MOTYYHIO OT HATPEBATENS KOMMYECTBO TEILIOTHI, paB- Hoe 70
kJ[x. [Ipu 5TOM X0NOAUIBHUKY HEpeaaHo KOIMYeCTBO TeroThl, paBHoe 52,5 kJx. KIIJ[ Takoi mMammHbl
paBeH

D17% 2)175% 3)25% 4) >100 %

7. YcraHOBUTE COOTBETCTBUE MEKIY (DM3UUECKUMH BEJIMYMHAMU U (GOpMyJIaMH, 0 KOTO- PhIM
9TH BENUYMHBI omnpeaessatorcs. K kaxaod Mmosumuu M3 MepBOro crojdua noadepure cooT-
BETCTBYIOIIYIO IIO3ULIUIO U3 BTOPOTO.

®usnveckne BeTHYMHbI DopMy.Jibl
A) KonmgecTBo TemnoTsl, He00X0AMMOe st apood- Q
Pa30BaHUS KUJIKOCTH Dm
b) YnenbHas Temnora miaBneHus BeUeCTBa 2)Lm
B) KonuyecTBo Temnotsl, BhIIENAEMOE TIPH OXJIAXkKIe-HUH 7) qAt
BEILIECTBA 40

mt

5) cmAt

JanummTe B TaONUIy BhIOpaHHBIE UU(PBI O] COOTBETCTBYIOIIMMU OyKBaMH.

A| b | B

8. TBépaplii HATATMH HAXOUTCS B TEIIOU30IUPOBAHHOM cocyae npu Temmeparype 80 1C. B cocyn
HaJIMBAIOT paciuiaBieHHbI HadTamuH mMaccor 600 r, HauanmbpHas TemmepaTypa kotopo-ro paBHa 100 1C.
C HEeKOoTOpOro MOMEHTa BPEMEHHU KYCOUKM Ha(TalMHA B COCYJE MEPECTAIOT IUIABUTHCS, a Macca
xuakoro HadramuHa craHoBuTcs paBHoit 700 r. [lo pesynpTatam 3TOr0 SKCHEPHUMEHTA OMPEACITUTE
YAEIbHYIO TEIUIOEMKOCTb KUIKOTO HadTanuHa. YJenbHas TeIoTa IUIaBieHWs Ha@ranuHa paBHalS0
kJ[x/kr, a ero remmneparypa masnerus — 80 1C.

OtBernl Bapnanr

1
Ne saganus 1 2 3 4 5 6 7 8
OtBer 3 3 2 3 2 3 513 ~ 0,085 kr
Bapuanr 2
Ne 3apanus 1 2 3 4 5 6 7 8
1250
OtBeT 3 4 3 2 3 3 215 Tox/(xr - 1C)

Kpurepun ouennBanus
3amanne Ne 7 onenuBaercs B 2 Oamna, 3aganne Ne 8 — B 3 Oana, a octanbHbIE 3a1a-Hust — B 1
6ayt. Utoro 3a paboty: 11 6amnos.

Onenka «2» «3» «» «5»
Jlnamazon OaoB 0—4 5—6 7—9 10—11




HToroBasi KOHTPOJILHAsi paoTa Mo pU3NKe B
dopmare OI'D (9 kiace)

1. YcraHnoBuTe COOTBETCTBHE MEXAY QU3MUSCKUMH MOHATHIMU M UX MPUMEPAMH, IO KOTO- PhIM
9TH BEJIUYMHBI onpezenstorcs. K KaxIol Mmo3unuM M3 MepBoro crojdla moadepure cooT-
BETCTBYIOLLYIO IIO3ULUIO U3 BTOPOIO.

Duznyeckue NOHATHS A) IMpumepsbl

®uznueckas BenuurHab) 1) VnepumanbHas cucteMa OTcYéTa

®usnueckoe ApeHue B) 2) Beem tenam 3emiist BOIM3M CBOEH HOBEPXHO-CTH
Dusnyeckuil 3aK0H co001I1aeT OIMHAKOBOE YCKOPEHHE
(3aKOHOMEPHOCTb ) 3) Mstu, BBIMYIIEHHBIA U3 PYK, AT HA 3EMITKO

4) Cekynaomep
5) Cpennsist CKOpoCTh

3anummre B TaOMHIy BBIOpaHHBIE ME(PBI MO COOTBETCTBYIONIMMH OyKBAMH.

A| b | B

2. Teno muxercs Boib ocu X. Ha pucynke 1 npezncrasieH rpadyk 3aBUCHMOCTH KOOP/H- HATBI X
3TOro Tena ot BpeMeHu t. J[BiKeHHIo ¢ HanOOIbIIei 0 MOYIII0 CKOPOCTBIO COOTBET-CTBYET Y4aCTOK
rpaduka

1) AB 2)BC 3)CD 4) DE

3. Ha pucyske 2 n300paxeHbl BEKTOP CKOPOCTH | JBUKYIIErocs Tena (MaTepHaabHO! TOY- K1) 1
BEKTOp cWiIbl F , neficTByIOMIEH Ha Teo, B HEKOTOPBI MOMEHT BpeMeHH. BekTop mmmynb-ca Tena B 3TOT

MOMEHT BPEMEHH COHAIPaBJIEH BEKTOPY, 0003HaUeHHOMY U POt
1)1 2)2 3)3 4)4

4. ]IBa Tena, pacmosiOXeHHbIC BHICOKO HaJ 3eMJIEH HAa OJTHON BEPTHUKAIM HA PACCTOSHUMZ M JIPYT
OT Jpyra, HAYMHAIOT OJHOBPEMEHHO CBOOOIHO TMajiaTh BHU3 O€3 HauaabHOM ckopoctH (puc. 3). Kak Oynmer
U3MEHATBCS PAaCcCTOSHUE MEXIy TellaMi BO BpeMs HX najienus? Cuuraiite, 4To HU OJJHO TeJO eulé He
ymaio Ha 3eMmto. CorpoTHBIIEHHE BO3/IyXa MPEHEOPERKUMO MaJIO.

1) Paccrosinue Mexty Tenamu OyJIeT YBEINIMBATHCS

2) PaccrosiHue MeXTy TeIaMu OY/IET YMEHBIIATHCS

3) PaccrosiHue Mex 1y TelaMu He Oy/IeT H3MEHSTHCS

4) PaccrosiHie MEXTy TelaMu Oy/eT CHayala yMEHbBIIATLCS, a 3aTeM He OyIeT H3MEHSThCS

X, M

8
D v “ Puc. 2. Bextop ckopocTu

6 . JIBUIKYIIETOCS TENa
™ . (MaTepH-aNTbHON TOYKH) U

...

=~
s
1

KOOp/IMHATHI X Tella OTBPEMEHH {



5. Ha pucynke 4 npencraBiicH rpaduk 3aBUCUMOCTH KOOPAWHATBHI X OT BpeMeHH t jist Tena,
JBUKYIIETOCS BAOJIb OCH X.

X, M A

A B

('. -
0 f rz 13\'!. c

Puc. 4. T'paduk 3aBUCHMOCTH KOOPIHHATHI X
OT BpeMeHH t J1st Tena, IBHKYIIErocs BIOJIb OCH X

Hcnonb3yst nanHbie rpaduka, BEIOSPUTE U3 MPEIJIOKEHHOTO TICPEYHSI 06 BEPHBIX
YTBEPKICHHUS. YKaKUTE UX HOMEPA.

1) Moaynb nepementenns Tena 3a Bpems ot 0 10 t3 paBeH HyI0

2) B MoMeHT BpeMeHH t1 Teno UMEN0 MaKCUMaIbHOE YCKOPEHHE

3) B MoMeHT BpeMeHH t2 TET0 UMET0 MAKCHMAILHYKO 110 MOIYJIK) CKOPOCT

4) MoMeHT BpeMeHH t3 COOTBETCTBYET OCTAHOBKE TeNa

5) Ha yuactke BC Teno ABUranoch pPaBHOMEPHO

6. Msta maccoit 100 r Gpocuiii BepTHKaIBHO BBEPX C MOBEpXHOCTH 3eMiti. [10AHSBIINCH HABBICOTY
2 M, MsIY Havall IaJiaTb BEPTUKAIbHO BHU3. Ha Kakoi BEICOTE OTHOCUTEBHO 3€MJIM €T0 IOMMAaIIH, €CIIH
M3BECTHO, YTO B 3TOT MOMEHT €ro KWHeTH4ecKas sHeprus obuia paBHa 0,5 [[x? ConpoTuBieHneM
BO3/yXa IpeHeOpeyb.

1)2m 2)15m 31m 4)0,5m

7. Tlpu npoBeieHNH IKCIICPUMEHTA UCCIISI0BANIACh 3aBUCHMOCTD MPOMICHHOTO TEJIOM My-TH S OT
BpeMenH t. ['paduk noxyueHHON 3aBUCHMOCTY NPUBEEH HA PUCYHKE O.

8, M
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Puc. 5. I'paduk 3aBUCHUMOCTH MPOHICHHOTO TEJIOM ITyTH S OT BpeMeHH t



BribepuTe 06a BEpHBIX YTBEPKICHHS, COOTBETCTBYIONIMX PE3YIbTATAM ITUX H3MEPCHH.
YKakuTe uX HoMepa.

1) Ckopocts Tena paBua 5 m/c

2) Yckopenue Teia paBHo 2,5 w2

3) Teno OBMKETCS PaBHOYCKOPEHHO

4) 3a BTOPYIO CEKYHy IPOUIEH IIyTh 5 M

5) 3a maryro cexyHay mpoiineH myTh 25 M

8. Ha pucynke 6 mokasaHbl TOHKasi pacCeMBarO-IIast
nuH3a, e€ TiaBHas ontudeckas ock 0102, Xo1 Jyda L )
cBeta AA142 (10 W TOCKE NHMH3BI), a TAKXKe HpsAMas C. \L /
CC1, npoxosIas 4epe3 ONTUYECKUH 1IEHTp JHH3bL. B so -
KaKoi 13 0003HAYEHHBIX HA PHCYHKE TO-YEK HAXOIUTCS e
(okyc miH3b1? 0 °a T ol ~~ 0.
1) B Touke 0 - s
2) B Touke 2 S~
3) B Touke 1 ! (
4) Hu B ozH0# 13 yKa3saHHBIX TOYEK

Puc. 6. Xon nyueii cBeTa B TOHKOM pacceu-
BaloIIel JINH3E

9. Anb(a-yacTuiia COCTOMT U3
1) 1 mporona u 1 HefitpoHa
2) 2 IPOTOHOB ¥ 2 SJIEKTPOHOB

3) 2 HelTpoHOB U 1 mpoTOHA
4) 2 IpOTOHOB ¥ 2 HEWTPOHOB

10. Ha ypoke ¢usuku y4utesb MpOJEMOHCTPHPOBAI CIICIYIONINE dKCIIEPUMEHTRI. [Ipu cBO- 60IHOM
MaJeHUH C HEKOTOPOW BBICOTHI KaMeNIeK JOCTUTAET MOBEPXHOCTH IM0Ja OBICTpEe MO CPABHEHHIO C
néphIIKOM. B cTexiIsiHHOM TpyOKe ¢ OTKauaHHBIM BO3JyXOM U KaMelleK, U ME- PhIIKO MaaaloT
OJTHOBPEMEHHO.

Kakyro(ue) rumotesy(bl) MOTYT BbIABHHYTh YUEHUKHM Ha OCHOBAaHWMH 3THX HaOMoAeHUI?A.

VYckopenue, coobuiaemoe 3eMiéil Teny, 3aBUCUT OT Macchl Tela.

b. Hanmnuue atmoceps! BiauseT Ha cBOOOHOE MAJICHUE Tell.

1) Tomeko A uA,ub

2) Tonbko b 4)uu A, vu b

11. Vuenuk mpoBén cepuro KCIEPUMEHTOB MO M3YYCHHIO CHIIBI YIIPYTOCTH, BO3HHKAIONICH MpH
TIO/IBCIIMBAHIHU TPY30B Pa3HOM MACChl K PE3HHOBBIM IITHYPaM Pa3HOM [UTHHBI M TOJIIUHGL Pe3yabTaTs
IPSMBIX M3MEPEHHIT MacChl Tpy3a M, JrHamMeTpa MOMEePEeYHOro cedeHust muypa d,ero nmepBoHaYaIbHOM
nmunbl lo w ymumaenus (1—-lo), a Takxke KocBeHHbIC M3MepeHUs: kKod(du- nueHra xeéctkoctu K
PE/ICTABIICHBI B TA0IHIIE.

3Kcnep.]::faema m, Kr d, M lo, em (IHo), em K, H/m
1 0,5 3 50 5,0 100
2 0,5 5 100 3,6 140
3 0,5 3 100 10,0 50
4 1,0 3 50 10,0 100




Bribepute 13 mpeioxkeHHOTO TIepeyHs 08@ BEPHBIX YTBEPXKACHHUS, KOTOPIE COOTBETCTBY-IOT
pe3yJibTaTaM NMpOBeEHHBIX SKCIIEPUMEHTAIBHBIX H3MEPEHUH. YKaXKUTE HX HOMEpa.

1) Tlpu yBenuueHUH ITHHBI IIHYPa €0 KECTKOCTh yYBEINIHBACTCS

2) Tlpu yBenUUYEHUH TONIIMHBI UIHYPA €r0 KECTKOCTh yBEINIHBACTCS

3) VunHeHHe MmHypa He 3aBUCHT OT €r0 MEPBOHAYATBHOM JITHHBI

4) XKéctkocTh MHYpa HE 3aBUCHT OT MACChI MOJBEIINBAEMOTO IPy3a

5) VinuHeHune miHypa 3aBUCUT OT YIPYTHX CBOWCTB MaTepHasa, U3 KOTOPOrO U3TOTOBJICH
uccieyeMblii oopaser;

Hpouumaﬁme meKcm u 6bINOJIHUEM 3a0aHue

H3yyenue cnexkrpos

Bce nHarpersle Tena M3iy4yaroT 3J€KTPOMAarHUTHBIE BOJHBI. UTOOBI 3KCIIEPUMEHTAIBHO HC-
CJIeZI0BaTh 3aBUCUMOCTb MHTEHCUBHOCTH U3JTy4€HHUS OT JUIMHBI BOJIHBI, HEOOXOAUMO:

1) pasnokuTh U3TyYEHHE B CIIEKT;

2) UBMEPHTH PacIpe/ielieHHe SHEPIUU B CIIEKTPE.

JUts IoITy4YeHHsl U UCCIIEIOBAHUS CIIEKTPOB CIIYXKaT CIIEKTPAIIbHBIC almapaThl — CHEKTPO-TPadpbl.
Cxema mpuU3MEHHOro crekrporpada npejcrasieHa Ha pucyHke 7. MccnenyeMmoe m3imy-ueHue MOCTYIaeT
CHaJaja B TpyOy, Ha OJHOM KOHII€ KOTOPOI MMEETCs MIHMpMa C y3KOH INENbI0, a Ha JPYyroM —
cobuparomas aun3a Li. Hlens Haxonutes B Gpokyce nuH3bl. [103TOMY pacxoss- muiics cBeToBOH
IIy4OK, MONAJAOIINNA Ha JIMH3Y U3 LIEJIN, BBIXOIUT U3 HEE NapajulebHbIM IIyYKOM M IIaJaeT Ha
npusmy P.

&= ¥4 Kpacubiii

DuoneTosbli

Puc. 7. Cxema IpU3MEHHOTO crieKTporpada

Tak kak pa3HbIM 4acTOTaM COOTBETCTBYIOT Pa3iMYHbIC MOKA3aTeIH MPEIOMIICHUS, TO U3 MPU3MBI
BBIXOJAT MapauIebHbIe TYYKH Pa3HOTO I[BETA, HE COBMAAIOIINE 10 HampaBieHui0.OHU MajaoT Ha
nuH3y L2. Ha ¢poxycHOM paccTossHUM OT TOH JIMH3BI pacojaraeTcs 3KpaH, MaTOBOE CTEKJIO MU
dorornactunka. Jluaza L2 Goxycupyer mapasensHble MydKd Jy4edl Ha SKpaHe, U BMECTO OJHOTO
M300pakeHUS MIETU TOMy4YaeTcs IeNblid psia u3oopakennii. Kaxk- moit yactore (TouHee, y3KOMY
CTIEKTPaTbHOMY MHTEPBATY) COOTBETCTBYET CBOE M300pakeHHE B BUE IBETHOM IMOJOCKU. Bce 3TH
M300paKeHUsI BMECTE U 0OpasyloT CIEKTp. DHEPrus M3Iy- YSHHsS BBI3BIBACT HarpeBaHUE Tela,
MO3TOMY JIOCTaTOYHO U3MEPUTh TEMIIEPATYPY TeJa U 1O HEeW CyAUTh O KOJIUYECTBE MOTJIOMEHHON B
€AUHUIly BPEMEHHM >HEpruu. B kauecTBe UyBCTBH- TEIBHOI'O 3JE€MEHTAa MOKHO B3SIThb TOHKYIO
METaJUTMYECKYIO TIACTHHY, TIOKPBITYI0 TOHKUM CJI0-€M CaXH, U TI0 HArPEBaHHIO TUIACTUHBI CYJUTH 00
SHEPTUU U3JIYYCHHS B JAHHOM YacTH CIEK-Tpa.



12, Pasnoxenue cBeTa B CIEKTP B ammapare, H300pakEHHOM Ha PUCYHKE 7, OCHOBAHO Ha
1) saBeHMM OUCIIEpCHM CBETA

2) SBIICHHH OTPAKEHHS CBETA

3) sBJICHUH MOTIIOIIEHHS CBETA

4) cBOWCTBAX TOHKOM JIMH3bI

13. /IBa cBuHIOBBIX mapa Mmaccamd M1= 100 T u Mz2= 200 r ABIKYTCS HABCTPEUy JAPYT APYTY CO
cKopocTsMU Vi = 4 M/c 1 V2 = 5 m/c. Kakyto KUHETHYeCKYI0 SHEPTUIO OYAYT UMETh MIaphl OCIE UX
a0COTIOTHO HEYNIPYTOro coyAapeHus?

OtBer: JIx.

14. Teno maccoii 5 K ¢ MOMOIIBIO KaHATA HAYMHAIOT PABHOYCKOPEHHO MOJIHUMAThH BEPTH-KATBHO
BBepX. Ha kakyro BRICOTY ObLI HOAHST IPy3 32 3 C, €CIIM CUJla, IEUCTBYIOMIAs Ha KaHaT,paBHa 63,3 H?

Ortser: M.

OTBeThI

Nesaganus | 1 2 3 4 5 6 7 8 9 |10 | 11| 12 | 13 | 14
Otser 532 | 4 1 3 (15| 2 | 14| 2 4 2 (24| 1 |06 12

Kpurepuu oneHuBanus
Samanns Ne 1, 5, 7, 11 ouenusarorcs B 2 6aiia, 3aganust Ne 13, 14 — B 3 Gaia, a ocTaib-HbIE 3a0aHUS

— B 1 6amu1. Utoro 3a paboty: 18 Gasnos.

Onenka «2» «3» «4» «5»
Jlnamna3oH 0ajioB 0—7 8—11 12—15 16—18




Temarnyeckoe ruuumpona;me1

7 kaacc
Ilnanupyembie pe3yabTaThl 0CBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM
NPO-rPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus (B COOTBETCTBUU C
PI'oC)
Tema OcHoBHOE IMeneBas VHuBepcanbHble yaedusie aeiicrsus (YY) Hcnoan3oBanue
coJep:kaHue YCTAHOBKA YPOKa o0opy/0BaHuS
m MertanpeameTHblie
PeIMETHDBIE Pe3yJIbTAThI: JIuunocTHBIE
€3yJIbTAThI
pesy peryJisiTuBHbIE, pe3yIbTaThl
KOMMYHHKATHBHBI
€,
NMO3HABaTeJIbHbIE
Paznea 1. BBEJJEHHUE (5 u)
JlaGoparopnas | IIpaBuia moss- Hayuwuts n3me- Ymems: uzmepsrs PeryasituBubie: ma- | CamocrostenbHOCTh B | JIMHelKa, jgeHTa
pabota Ne 1 30BaHUS JUHEH- | PATH IIMHY IPU | JUTHHY [IPU TTOMOIIIH HHUPOBATh CBOM JIEH- NpUOOPETEHNN HOBBIX | MEpHasi, U3MepH-

KOH, U3MepH-
TEJBHBIM I[HJIHH-
IpoM
(MeH3ypko#) u
TEPMOMETPOM.

3anuce pe3yiib-
Tata U3MEPEHUIL.

Onpenenenne
MIOTPEIIHOCTH
WU3MEPEHU.
JlaGopatopHas
pabora Ne 1.
«3mepenue
JUTHHBI, 00beMa
¥ TeMIIEpaTypbl
Tena»

IIOMOIIH JINHEH-
KH, 00BEM KHJI-
KOCTH IIPH I0-
MOIIY MEH3YP-
KU, TEMIIEPATYPY
TeJa P OMO-
1A TEPMOMETPA,
3aMUChIBaTh pe-
3yJIBTATHI C yué-
TOM TOTPEIIHO-
CTH M3MEPEHHS

JHHEHKH, 00BEM KU~
KOCTH B COCY/I€ TIpU
HOMOIIM MEH3YPKH,
TEeMIepaTypy Tesa
IIPH TIOMOILY TEPMO-
METpa; 3aIiChIBATh
pe3yJbTaT B BUJIE Ta0-
LB, GOpMyIUpO-
BaTh BBIBOJ O BBITIOJI-
HEHHOH paboTe U aHa-
JN3UPOBATH
TI0JTyYEHHbIE PE3YJIb-
TaThI

CTBHS B COOTBETCTBUN
C IIOCTABJICHHOM 3371a-
Yel U YCIIOBHSMHU €€
pean3aiui.
IIo3naBaTenbHbBIE:
OCYIIECTBIIATh (hHKCa-
1110 nHdopmaruu 06
OKpY>KaroleM MHpe ¢
MIOMOIIIBIO HHCTPY-
menToB UKT.
KommyHukaTnBHbIe:
OpPraHU30BBIBATH
yueOHOe COTpyIHIYE-
CTBO Y COBMECTHYIO
IeATeNbHOCTD C Y-
TENeM U CBEpPCTHHKA-
Mu; paboTaTh HHIUBHU-
AyanbHO U B TPYIIIe

3HAHWI U IPaKTHYe-
CKUX YMEHUHI

TEJILHEIN Y-
JIMHIP, TEPMO-
METp, IATYUK
TeMnepaTypbl




Il1anupyeMble pe3y/ibTaThl 0CBOEHHUSI OCHOBHOI 00pa3oBaTe1bHOM
NpO-rpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH €

Proc)
Tema OcHosHoe Henesas VHuBepcaibHbie yuedusie aeiicreus (YY) | Yenoansosaiue
COiepKAHHE YCTAHOBKA YPOKa o0opynoBaHus
o MertanpeameTHbie
PEAMETHDLIE pe3yabTaThbl: JIn4HOCTHBIE
pesyIbTaThl peryJiasiTuBHbIE, pe3yIbTaThI
KOMMYHHKATHBHBI
¢,
N03HaBaTe/IbHbIE
Paznen 2. MEXAHUYECKHUE SIBJIEHUS (37 u)
PaBHOyckopeH-| PaBHOyckopeH- | ChopmupoBars | 3nams: onpenenenue | PeryastuBubie: yun- | Pa3Butue nosnasa- [lITaTuB nabopa-
HOE JIBIKECHHE. | HOE JBMKCHHE. | 3HAHUA O Ips- PABHOYCKOPEHHOT'O | ThIBAaTb BBIJCICHHbIE TEJBHOTO UHTEPECAa K | TOPHBIN, MEXAaHHU-
Yckopenue. Yckopenue. MOJIMHEMHOM MIPSIMOJIMHENHOTO yuuTENEM OPUEHTUPB! | (pu3mKe YecKast CKaMbs,
JlaGopatopnas | ©opmyna ais PaBHOYCKOpPEH- | JABUKEHHS, YCKOpe- JICWCTBHS B HOBOM OpycOoK IepeBsIH-
pabora Ne 2 BBIYHCIICHUS HOM JIBHXKeE- HUSA, GU3NUECKUI yueOHOM MaTepuane B HBIH, HJIEKTPOH-
yckopenus. Exqu- | Huw, yckope- CMBICTI €IMHUL U3ME- | COTPYAHHUUYECTBE C HBII CEKYHIIOMED
HULIBI YCKOpE- HUH. PEHUS YCKOPEHHUSI. YUUTEIIEM. C JaTYUKaAMH,
HUA. Y cKope- Hayuurs: pac- Ymems: npuBoNTL ITo3naBaTenbHbBIE: MarHMTOyIIpaB-
HHME — BEKTOpP- | CYMTBIBATB YCKO- | IPUMEPBHI IPSAMOIIH- OIPENENATh NOHATHUS, JI€MBIE TEPKO-
Has Qu3nyeckas | peHue TeJalpH | HEMHOro paBHOYCKO- | HMCIOJb30BaTh 3HAKO- HOBBIE IaTYUKH
BeMMuMHA. Pac- | paBHOYCKOpEH- | PEHHOTO JIBHKEHUS; BO-CUMBOJIMYECKHE CEeKyHI0Mepa
YET CKOPOCTH HOM ITPAMOJIH- ONpENENATh MOAYJIb U | CPEACTBA, B TOM YHC-
PaBHOYCKOpPEH- | HEMHOM JIBU)KE- | HAIPABICHHUE BEKTOpPA | JI€ MOJEIIH U CXEMBI
HOTO MPSAMOJIN- | HWH, UCIIOJB3YSl | YCKOPEHHUS JUISl peIeHNs 3a/1a4
HEWHOTO JBIKE- | aHAIIMTUYCCKUI

HUSL.
JlaboparopHas
pabota Ne 2.

«H 3yuenue pas-

HOYCKOPEHHOT'0
IPSAMOJIMHENHO-

T'0 IBUKCHUA

¥ rpaduyueckuii
METOJIBI; CTPO-
WTh, YUTATh U
aHAIN3NUPOBATh

rpaduKu 3aBH-
CHMOCTH CKOPO-

CTH M YCKOpe-
HHUS OT BpEMEHH




[lnanupyembie pe3yJibTaTbl 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NPO-TPpaMMbl 0CHOBHOT'0 0011ero 00pa3oBaHus (B COOTBETCTBUH ¢

PI'oC)
Tema Ocnognoe Henesast VHuBepcanbHble yuednsie aeiicreus (YY) | Hcnoibsosanne
coJep:kaHue YCTAHOBKA YPOKa 000py10BaHuUs
n MetanpeameTHbie
PEAMETHBIC pe3yabTarhl: JIn4HOCTHBIE
pesyIbTaThl peryJiiTUBHbIE, PE3yALTATEI
KOMMYHHKATHBHBI
¢,
MO3HaBaTe/IbHbIEe
H3mepenne Maccau e€ equ- | Hayuuts: ananu- | Ymems: npuBoauth PeryastuBubie: mia- | CamocrostensHocts B | Habop ten pas-
MAacCCBhl. Huupl. M3mepe- | 3upoBathb HPUMEPHI TN pa3iny- | HUPOBATH CBOM JEH- NpHOOpPETEHHU HOBBIX | HOM Macchl,
JlaboparopHas | Hue Macchl. Pol- | ycTpoicTBO U HOH MacChl; U3MEPSATh | CTBUS B COOTBETCTBMU | 3HAHUMN M NPAKTHYe- | SJIECKTPOHHBIEC BE-
pabota Ne 3 Ya)KHBIE BECHI. MPUHLUT JIEH- Maccy Tena ¢ TIOMo- C IOCTABJICHHOM 33/1a- | CKUX YMEHUIA ChI
JlaboparopHasi | CTBUS pblYaxk- IIBIO BECOB; CPABHU- Yell U yCIIOBUSIMHU €€
pabota Ne 3. HbIX BECOB; H3- BAaTh MAcChl TEN U3 peanu3anuu.
«3mepenue MEpSTh Maccy Pa3INYHBIX BEIECTB Ilo3naBaTenbHbIE:
MAacCEI TeJia Ha TeJla; IIpeJICTaB- OHOr0 00BEMa, U3 OCYLICCTBJIATD QOHKCEI-
ANEKTPOHHBIX JATh Pe3yJIbTaThl | OJHOTO BEHIECTBA U0 MHGopMauu 0o
BECAX)» U3MEPEHUIT B pa3Horo o0bEMa; OKPY>KarOIIEM MUPE C
BH/I€ TAOJHI; (GopmyupoBath Bbl- MIOMOIIBIO HHCTPY-
HA0II0aTh U BOJ] O BBIIIOJIHECHHOU menToB UKT.
Y3MEpSATh B TIpo- | paboTe KomMyHukaTuBHbIE:
ecce IKCIepu- OpraHu30BbIBATh
MEHTaJbHOM Jie- y4eOHOE COTpyIHIYE-
ATEIIbHOCTH CTBO Y COBMECTHYIO
JEATENBHOCTD C yUH-
TEJIEM U CBEPCTHHKA-
Mu; paboTaTh UHAUBH-
AyalbHO U B IPyIIe
Jlaboparopuas | Jlabopatopnas | Hayuuts: 9xcme- | Ymems: Haxonuthb PerynsiTuBHbIe: CamocrostensHOCTh B | Habop Ten pas-
pabora Ne 4 pabotaNed. «M3- | pumeHTanbHO IUIOTHOCTB TBEPAOTO IUTAHUPOBATh CBOU MPUOOPETEHUH HOBBIX | HOW MacChl, MEH-
MEpEeHHE IUIOTHO- | ONPEAEIIATH TeJa C TOMOILBIO Be- IEHCTBYA B COOTBET- 3HaHUU U IpaKTHYe- 3ypKa, JNEKTPOH-
CTH BEILECTBA IJIOTHOCTD Be- COB Y MEH3YPKH; 3a- CTBHH C TIOCTaBJICH- CKUX YMEHHI HbIE BECHI
TBEPOTO TENA» IIeCTBA TBEPJO- | NHUCHIBATh PE3YJbTATl | HOM 3a/1a4€H U YCIIO-




IIpooonsicenue

[lnanupyembie pe3yJibTaTbl 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NpO-rpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH €

®Irooe)
Tema OcHosHoe Henesast VHuBepcanbHbie yuedusie aeiicteus (YY) | Hcnonnsosanue
cojepiKaHne | YCTAHOBKA YPOKA 06opy10Banus
- MeTanpeaMeTHbIe
PEAMETHRIC pe3yJbTarThl: JInuHocTHBIE
e3yJ1bTAThI
pesy peryJiiTUBHbIE, pE3yaLTaThI
KOMMYHHKATHBHBI
e,
No3HABaTE/IbHbIC
rO Tela; Ipej- B BUJIe TaOMUIBL; Gop- | BUAMH eé peanusa-
CTaBJIATh pe- MyJIHPOBATh BHIBOJA O | ITHHL.
3yIbTAaThl H3Me- | BBINOMHEHHOM pabote | Ilo3HABaTeJabHBIE:

pEHMIi B BULIE
Ta0IUI]

¥l pe3yJbTaTax ¢ y4é-
TOM MOTPELIHOCTU M3~
MEepeHus; Ipe/CTaB-
JATh TpauuecKy 3a-
BUCHUMOCTb MacChl
TeNa OT ero 00béMa
IS pa3InyHbIX Be-
IECTB

OCYIIECTBIIATh (pUKCa-
10 uH(Gopmaru 06
OKpYXKAIOIIEM MUpE C

MIOMOIIBIO HHCTPY-
meHToB UKT.
KommyHunkaTuBHbIC:
OpTraHU30BBIBATH
yueOHOe COTpYyIHIYE-
CTBO U COBMECTHYIO
AeSATeNbHOCTh C y4H-
TEJIEM U CBEPCTHHKA-
MH; paboTaTh HH/UBH-
JyalbHO U B TPYIIIE

Croxenue cui.
®poHTanpHas
nabopaTopHas
pabora

CrHoxeHue CHil.

PaBHOnelCcTBY-
romast cui. Co-
KCHHE CHJI, IeH-
CTBYIOILIUX
BIIOJIb OJTHOH
IIPSIMOM.
@poHTanbHaAs
nTabopatopHas

CchopmupoBathb
3HaHWS O paB-
HOJCWCTBYIOLICH
CHIL

Hayuwuts: ckia-

IBIBATh BEKTOPBI
CHIL, IEUCTBYIO-
LUX BIOJIb O~
HOH IPAMOI;

3namp: onpeneneHue
PaBHOICVCTBYIOIIECH
CHUJL.

Ymems: Haxoouthb pas-
HOJICHCTBYIOILYIO CUJI,
JEUCTBYIOIHX 10 O11-
HOM IpsAMO¥A; n300pa-
KaTh rpaUIecKu pas-
HOZICHCTBYOLIYFOCHIT

PeryasiTuBHble: yuu-
THIBATh BEIJICTICHHEIE
YUYHUTEIEM OPUEHTUPBI
IIEUCTBUS B HOBOM
yueOHOM MaTepuane B
COTPYIHUYECTBE C
YUUTEIEM.
Ilo3naBaTeabHbIE:
OnpeessaTh NOHATHS,

CamMoCTOATENBHOCTD B
PUOOPETEHNH HOBBIX
3HaHWUU U [IPaKTU4e-
CKUX YMEHUHI

[Irarus, psyar,
JIMHEMKa, JIBa
OJIMHAKOBBIX IPY-
3a, 1Ba 0JI0Ka,
HUTb HEPACTSIKU-
Mas, THHEeHKa
U3MEpUTEIIbHAS,

JAHAMOMETP




Il1anupyeMblie pe3yabTaThbl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI
NPO-TPaMMbl 0CHOBHOT0 00111er0 00pa3oBaHus (B COOTBETCTBHH C

Proc)
Tema Ocnosnoe Henepas VHuBepeabHbie yuedunie neiicreust (YV][) | Hcnoabsopaime
cojiepiKaHue YCTaHOBKA YPOKa o0opy/oBaHus
n MeTtanpenmeTHble
peamMeTHbIe pe3yJbTaThbl: JInuHocTHBIE
pesyIbTaThbl peryJsiTuBHbIE, PE3yALTaTRI
KOMMYHHKATHBHBI
2
NMOo3HABaTeJIbHbIE
pabora «IIpaBu- | ompenensTs pas- UCIIOJIb30BaTh 3HAKO-
Ja CIOKEHUs HOJZICHCTBYIOLLY BO-CHMBOJIMYECKHE
CUID» 10CUI, CpEJ/ICTBa, B TOM 4YHC-
UCIIONB3YsI JIe MOJICNI ¥ CXEMBI
MPABUIIO CIIOXKeE- TS pelIeHus 3a/1a4
HHUS CUIT
Cuia Cuia CdopmupoBath | 3names: onpeneneaue | Peryastususbie: yun- | CamoctositensHocTh B | [llTaTus ¢ kpene-
yIPYTo-CTH. YIOPYTOCTH. 3HAHUS O CHUJIe CHJIBI YIIPYTOCTH. THIBATh BbIEICHHBIE pHOOPETEHHU HOBBIX | >KOM, HAbOp mpy-
@ponranpHas | 3aBHCHUMOCTh YIPYTOCTH. Ymems: GopMynupo- | yuntenem OpUEHTHPHI | 3HAHWH M MPAKTHYE- KUH, HA0OD Tpy-
nabopatopHasi | cuibl ynpyroctd | Hayuuts uccne- | BaTh 3aKoH I'yka, pac- | AeicTBHsI B HOBOM CKUX YMEHUH 30B, JIMHEWKA,
paboTta OT YUTHHEHUS JIOBaTh CBSI3b CYHMTHIBATH MOJYJIb CH- | y4eOHOM MaTepuale B JTUHAMOMET]
tena. JKECTKoCTh | MEXIy CUIION JIBl yIIPYTOCTH; U30- COTPY/IHUYECTBE C
NpYyXKUHBL. 3a- YIIPYrOCTH, BO3- | OpakaThb rpaUUecKd | yuuTENIEM.
KoH ['yka. HUKAIOUIEeH pyu | CUITY YIIPYTOCTH ITo3naBaTeJLHEIE:
@pon-TanbHas | ymnpyroi aedop- OIIPENIEIIATh OHATH,
n1abo- patopHas | MaIuu, U yJJIH- MCTIONIb30BaTh 3HAKO-
pabo-Ta HEHHEM Tella BO-CUMBOJIMYECKHE
«3mepenue CpEICTBA, B TOM YHC-
3aBUCUMOCTHU JIe MOJIETTH U CXEMBbI
CHJIBI YTIPYTOCTH IS pelleHus 33129
oT neopMalu
PYKUHBDY
JlaGoparopHas | JlaboparopHas CdopmupoBath | Jnams: ycTpoiictBo 1 | PeryasituBHble: mma- | CaMocTosTeNbHOCTh B | JlnHaAMoMeTp ¢
paborta Ne 5 pabota Ne 5. 3HaHUS 00 HPUHLAI AEHCTBUS HHUpPOBATh CBOU JICH- pUOOPETEHNH HOBBIX | TIPEIETIOM U3Me-
Pemienue 3a- «I'pagynpoBa- | yCTpoiicTBE U JMHaAMOMETpa. CTBUSI B COOTBETCTBUM | 3HAHWMU U MPaKTHYeE- penus 5 H, npy-

maq

HHUE NPYKUHbBI
1 U3MEPECHUE
CHJI IMHAMOMe-

TPUHIIUTIE M-
CTBUA JUHAMO-
MeTpa.

Ymems: uzmepatsb
MO/JIyJIU CHUIIBI TSXKe-
CTH, CUJIBI YIIPYTOCTH

¢ IIOCTaBJICHHOM 3a/a-
Yell U yCIIOBUSIMHU €€
peanu3ainm.

CKMX YMEHUU

KWHBI HA TJIaH-
IeTe, rpy3bl
maccor o 100 r




Ilnanupyembie pe3y/abTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ILHOM
NPO-TPaMMbl 0CHOBHOT0 00111er0 00pa3oBaHus (B COOTBETCTBHH C

®Irooe)
Tema OcHosHoe Henesast VHuBepcanbHble yuedusie aeiicraus (YY) | Ycnoabsosanue
coJepKaHue YCTAaHOBKA YPOKa 000py/10BaHuUS
MeranpeameTHbie
HpeHMeTHLIe pe3yabTaThbl: JInunocTHbIe
Pe3yIbTaThI peryJiiTUBHbIE, pe3yIbTaThI
KOMMYHHUKATHBHBI
e’
NOo3HaABaTeJIbHBIE
Tpom». Perne- Hayunts: u3me- | u Beca ¢ IOMOLIBIO ITosnaBaTenbHbIC:
HHE 33124 pATh MOZLYJIb CU- | AUHAMOMETPA; CTPO- BJIAJICTh PSAIOM 00-
JIBI TMHAMOMeE- UTh Tpa(uKK 3aBUCH- IMX TPpUEMOB perLe-
TpoM; HaOJIto- MOCTH CHIJIBI TSDKECTH HHS 3a7a4.
JaTh M U3MEPATH | OT MACChI, CHUJIbI KommyHukatus-
B IIPOIIECCE IKC- | YNPY-TOCTH OT HbIe: OPraHU30BbI-
IIEpUMEHTAb- | YIJUHEHUS BaTh yueOHOE COTPY/I-
HOM JIeITeIbHO- HHYECTBO U COBMECT-
CTH; TIpEJICTaB- HYIO JIEATEILHOCTB C
JATh PE3YJbTaThl YUUTEIEM U CBEP-
W3MEpPEHHH B CTHUKaMH; paboTaTh
BUJIE TaOJIHUI] WHAWBHIyaJIbHO U B
rpyImnme
Tpenue B npu- | [Ipumepsl Bius- | Hayuuts: o0bsic- | Ymems: onpenensts Perynarusnsbie: mia- | CaMocTosTeNnbHOCTh B | JlepeBsiHHBII

poJie ¥ TeXHHU-
ke. Jlabopa-
TOpHas paboTa

No 6

HUSI TPEHUS Ha
HPOLECCHI, TIPO-
UCXOJAIINE B
IPUPOAE U TEX-
HUKE.
JlabopartopHast
pabora Ne 6.
«3mepenue
CHJIBI TPEHUS
CKOJIbXKEHUSD)

HATH W IIPUBO-
JIUTB TIPUMEPBI
MOJIOKUTENBHO-
T'O ¥ OTpHIIA-
TEJIBHOTO BIIHS-
HUA TPEHHUA Ha
HPOLIECCHI, ITPO-
WCXO/SIINE B
TPUPOJIE U TEX-
HUKEC; U3MCPATH
kodurmeHt

K03 QUIHEHT TpeHHs
CKOJIbXKEHHS TIPH TI0-
MOIIIM TAHAMOMETPA;
CTPOHTH TpahuK 3aBU-
CUMOCTH CHJIbI TPEHHS
OT CHJIBI HOPMAJTBHOT'O
JTABJICHHUS

HHUPOBATh CBOM JIEH-
CTBHUSI B COOTBETCTBHH
C TIOCTABJICHHOM 3a/1a-
4el ¥ yCIOBUAMM €€
peanuzanuu
ITo3naBaTe/ibHBIE:
OCYILIECTBIIATH (PUKCa-
U0 uHpOpMAaIH 00
OKpPY>KarollieM MUpe ¢
MOMOIIBIO HHCTPY-
MeHToB KT

HpUOOPETEHNN HOBBIX
3HaHM U TIpaKTHYe-
CKHX YMEHUH

Opycok, Habop
IPY30B, MCXaHH-
yecKast CKaMbs,
JTMHAMOMET




IIpooonsicenue

Tema

OcHOBHOE
cofiepKanue

IMeneBas
YCTAHOBKA YPOKa

Ilnanupyemble pe3yJbTaTbl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOI
NPO-rPaMMbI OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH €

®roc)

IIpenmeTHbIe
pe3yJIbTaThl

YHuBepcaiabHbie yuyeOHsbie aeiictus (YY)

MeranpeameTHblie
pe3yJabTarThl:
peryJjasiTuBHbIE,
KOMMYHHKATHBHBI
¢,
no3HaBaTeJbHbIEe

JInunocTHBIE
pe3yJIbTaThl

Hcnoab3oBanue
000py10BaHuUS

TPEHHS CKOJIb-
*KeHus;, HaOo-
JaTh ¥ U3MEPSITh
B TIpoLIECCE IKC-
TIePUMECHTAITh-
HOH JesITeNbHO-
CTH; CpaBHU-
BaTh, 0000IIATH
U JIeNIaTh BBIBO-
JIBI; TIPEJICTaB-
JATh Pe3yJbTaThI
U3MEpPEHUI B
BHJIE TAOJTHUI]

KommyHuKkaTuBHbIC:
OpraHU30BBIBATH
y4e0HOe COTpYAHUYE-
CTBO U COBMECTHYIO
JeSITeNBHOCTD C YUH-
TeNeM U CBePCTHUKA-
MH; paboTaTh UHIUBH-
JyalbHO U B TPYIITIE




JlaGoparopuas | Jlaboparopuas | Hayuurs: Ymems: cobupars PeryastuBHbie: wia- | CamoctostensHocT B | PrilfROSRANEHUE
pabota Ne 7 pabota Ne 7. Ha0II0-1aTh, YCTaHOBKY 110 OIKCA- | HUPOBATh CBOM JICH- NPHOOPETCHUN HOBBIX | HHUSMH JUIS IPY-
«H 3ydenne yc- | uaMepsTh U HMIO, IPOBOJIUTD 3KC- | CTBUS B COOTBETCTBHH | 3HAHHH M MPAKTHYE- 30B, HA0OP Tpy-
JIOBUSL paBHOBE- | 0000mIaTh B MEPUMEHT 10 IPO- C IOCTABJICHHOM 3a/1a- | CKMX YMEHUH 30B 1o 100 T,
CHSl pblYara HpOILIeCCe IKCIIe- | BEPKE YCIOBHA PaB- | 4eil U yCIOBUSIMH e JTUHAMOMET]
PHUMEHTAILHOM | HOBECHS PhIUara; peanu3anum.
JACATCIIBHOCTH, 3alIUCbIBATH PE3YJIb- IHo3HaBaTe/JIbHbIC:
CUCTCMATU3UpPO- | TaTbl B BUAC Tabu- OCYIECTBIIATH (pUKCa-
BaTh 1 0000maTh | bl; GOpMyIUpPOBaTh | 10 MHpOPMAUK 00
MOJTYYECHHEBIE BbIBO/J O BBIIIOJIHCH- OKpYyKaromeM MUupe ¢
3HAHUS, HOU paboTe u pe- MIOMOIIBIO HHCTPY-
3yJIbTaTax C y4ETOM meHToB UKT.
Ilnanupyemblie pe3yJbTaThl 0CBOEHHUSI OCHOBHOI 00pa3oBaTeIbHOI
MPO-rpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus (B COOTBETCTBUH €
®oroc)
Tema OcHognoe Lenesasn VHuBepcanbHbie yuednnie aeiicrsus (YY) | Ycnoabsosanue
cojiep:KaHue YCTAHOBKA YPOKa o0opy/oBanus
i MeranpeamerHbie
PEAMETHBIE pe3yJIbTaThL: JIHYHOCTHBIE
pesyIbTaThl peryasiTuBHLIE, Pe3yJIbTaThl
KOMMYHHKATHBHBI
¢,
NMo3HaBaTeJIbHbIE
HOPEACTaBIATh | MOTPEIIHOCTH U3Me- | KoMMyHHKATHBHBIE:
pe3ynbTaThl U3- | peHUs OpPTaHU30BBIBATH

MEpEHUH B BUJIE
TabInI

y4e0HOe COTpYAHUYE-
CTBO U COBMECTHYIO
JeSTeNbHOCTD C Y4H-
TEJIeM U CBEPCTHHUKA-
MH; paboTaTh HH/UBH-
JyanbHO | B TPyIIIe




IIpumeHenue
TpaBuJIa pas-
HOBECHUsI pblYa-
ra K OJIOKy.
«3010TO€ Mpa-
BIJIO» MEXaHU-
ku. OpoHTans-
Has J1abopa-
TOpHas paboTa

baox. ITogBux-
HBIA ¥ HEIOo-
IBUKHEIN 0J10-
KH. PaBeHCTBO
paboT npu uc-
MOJIb30BAaHUH
MPOCTBIX MeXa-
HH3MOB. «30J10-
TOE MPABIIION
MEXaHHKH.
®poHTanbHAA
nabopaTopHas
pabota «3yue-
HH€ MOABHKHBIX
1 HEIOABIKHBIX
OJI0KOB»

CdopmupoBaTh
3HAHUS O BBI-
UTPBIIIE CHJIL.
HayuuTts: uccie-
JI0BaTh MPUYH-
HBI HEBO3MOX-
HOCTU BBIMIPBI-
11a B CHUJIE B
HEIOJIBI’KHOM
0JIOKE U BBI-
UTPBIIIA B CUIIC
TP UCTIOJH30-
BaHUU MOJIBHXK-
HOT0 0JI0Ka;
BBIYUCIIATH 3HA-
qyeHus huzuye-
CKHX BEITHYHH,

3namo: 9TO TaKOE
BBIMTPBIII B CUJIE, /-
BaeMBbI IIOIBHKHEIM
OJI0KOM.

Ymems: Gpopmymnupo-
BaTh «30JI0TOE TPaBHU-
JI0%» MEXaHUKHU

PeryasituBnbie: yuu-
TBIBATH BBIICIICHHBIE
YUIUTENIEM OPUEHTUPBI
JIIEUCTBYUS B HOBOM
yueOHOM MaTepuale B
COTPYTHHYECTBE C
YUUTEIIEM.
Ilo3naBaTejbHBIE:
OTPEACNATH OHATHS,
HCIIOIL30BaTh 3HAKO-
BO-CHUMBOJIMYCCKHUE
CpEe/ICTBA, B TOM YHC-
JIe MOJICII U CXEMEI
JUIS pelieHus 3a1a4

CaMoCTOSATENBHOCTD B
NpUOOPETEHNH HOBBIX
3HAHUH U TIPaKTHYe-
CKHX YMEHUH

TloaBr>XHEBIA U
HENOIBUKHBIN
0J10kM, HAOOD
Ipy30B, HUT, JIU-
HaMOMETp, LITa-
THB, THHEHKA




lMpodosxeHue

IIpooonoicenue
Ilnanupyemble pe3yJbTaTbl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/1bHOI
NPO-rPaAMMBbI OCHOBHOT0 0011er0 00pa3oBaHus (B COOTBETCTBHH €
Proc)
Tema OcHosHoe Henesast VHupepcanbubie yuednsre aeiicteus (YY) | Hcnoibsoanue
cojep:kaHue YCTAHOBKA YPOKa o0opynoBaHus
MetanpeaMeTHbIe
Tpenmernbie pe3yJabTaThI: Jln4HOCTHDBIE
PesyIbTaTLI peryJsiTUBHBIE, pe3yabTaThl
KOMMYHHKATHBHBI
¢,
NO3HABATEIbHbIE
UCIIOJIB3YS «30-
JI0TOE NpaBHU-
JI0» MEXaHUKU
JlaGoparopHast | JlabopatopHast | Hayuuts: u3sme- | Ymems: cobuparsb PeryasituBabie: mna- | CamocrosrensHocTs B | IlITaTiB, MexaHu-
pabora Ne 8 pabora Ne 8. pate KITJI Ha- | ycTaHOBKY IO Oomuca- | HUPOBATh CBOU JEH- NpHOOPETEHNN HOBBIX | YecKas CKaMbs,
«3mepenne KJIOHHOM I1J10- HUIO; IPOBOJUTH 3KC- | CTBUS B COOTBETCTBHU | 3HAHUM U MpaKTHYe- OpYyCOK ¢ Kproy-
KII npn CKOCTH; HaOMI0- | TIEPUMEHT I10 OmpeJie- | C IOCTaBJIEHHOM 3a7a- | CKUX YMEHUH KOM, JINHEWKA,

MMOABE-ME Tejla
10 Ha- KJIOHHOH
IJIO- CKOCTH)

11aTh, U3MEPATH
1 0000111aTh B
Mpo1Iecce IKC-
MepUMEHTab-
HOM JIeATeNLHO-
CTH; CHCTEMATH-
3UpOBATh U
00001maTh moy-
YeHHbIE 3HAHUS,
MPEACTaBIATh
pe3yNbTATHI U3-
MEpEHUH B BUJIE
Ta0JIHIL

nenuro KII/I npu
HoxbEME Telna 110 Ha-
KJIOHHOM IJIOCKOCTH;
3aIKChIBATh PE3YJIbTa-
ThI U3MEPEHUH B BUJIE
TabIuBL; GOpMYITH-
pOBAaTh BHIBOJ O BbI-
HOJIHEHHOH paboTe U
pe3yJsIbTaTax ¢ y4€ToM
HOTPELIHOCTH U3Me-
peHus

4ell ¥ yCIOBUAMH €€
pean3aiuu.
Ilo3naBaTenbHbIE:
OCYILECTBIIATh (PUKCa-
o0 uHpoOpMaIu 00
OKpY>KaroIlleM MUpe ¢
HOMOIIBIO HHCTPY-
menToB UKT.
KommyHnunkaTus-
HbI€: OPTaHNU30BBHI-
BaTh y4eOHOE COTpPY/I-
HUYECTBO U COBMECT-
HYIO IeITebHOCTD C
YUUTENEM U CBEp-
CTHUKaMH; paboTaTh
WHMBUIYaTBHO U B

rpyme

Ha0op Ipy30B,
JUHAMOMETP




Il1anupyeMble pe3y/ibTaThl 0CBOEHHUSI OCHOBHOI 00pa3oBaTe1bHOM
NPO-TPpaMMbl 0CHOBHOT'0 0011ero 00pa3oBaHus (B COOTBETCTBUH ¢

®roo)
Tema Ocnognoe Henesast VHuBepcabHble yuedusie aeiicraus (YY) | Hcnoabsosanue
cojlepikaHue YCTAaHOBKA YPOKa o0opya0BaHus
I MertanpeameTHble
PEAMETHDIE pe3yabTaThbl: JIn4HOCTHBIE
€3yJIbTaThl
pesy peryJiasiTuBHbIE, pe3yabTaThl
KOMMYHHKATHBHbI
¢,
Nno3HaBaTeJbHbIe
Paznen 3. 3BBYKOBBIE SIBJIEHUSI (6 u)
Konebarens- | Konebaremsnoe | ChopmupoBars | 3nams: onpenenenue | PeryasituBHble: yun- | CamocrostenbHOCTH B | JleMOHCTpanuu
HOE JiBIKeHHUe. | jaBukeHue. Ko- | 3HaHus o kone- | KoneOaTeqbHOrO BU- | ThIBATh BbIIEICHHBIE npuobperennu HOBbIX | «Kosebanus

Ilepuon xone-
OaHuii MagTHU-

1
Ka*

nebaHus mapy-
Ka, TIOJIBEIICH-
HOT'O Ha HHTH.
Kone6anus npy-
JKHHHOT'O MasT-
HHKa. XapakTe-
PUCTUKH KOJIe-
OarepLHOro
JBIDKEHUS: CMe-
[IeHKe, aMILIH-
TyJa, IEPUOI,
YacToTa Kojieba-
Hui. EnuHAnb
JTUX BETMYMH.
CBS3b 4aCcTOTHI U
Tiepro/Ia KoJe-
Oanmit*. Mare-
MaTHYECKHI Ma-
ATHUK. [lepron
KoJiIeOaHMit

0aTeLHOM JBH-
JKEHHHU U €ro Xa-
PaKTEPUCTHKAX.
Hayuntsb: 00bsc-
HSATB TIPOIIECC
KoJIeOaHui Ma-
STHUKA; UCCIIE-
JI0BaTh 3aBHCH-
MOCTb TIepHo/Ia
KoJe0aHui Ma-
STHUKA OT €r0
JUIMHBI X aMILTH-
TyZbl KOneba-
HHI; BEIYUCIIATH
BEITMYMHEI, Xa-
PaKTEePU3YIOIIHE
KoJie0aTenbHOe
JIBMOKEHUE

KEHHUS], eT0 MPUUNHBI,
napaMmeTpbl Koneba-
TEJIHOTO JIBUKEHHUS,
eJIMHUIIBl U3MEPEHHS
(u3MYIECKUX BETMYHH,
XapaKTePU3YIOIINX
KoJe0aTebHOe JBH-
KEHHE.

Ymems: onpenensars
TIEPUO]] M YaCTOTY KO-
nebanuit

YUYHUTEIIEM OPUEHTHUPBI
JIEWCTBUS B HOBOM
yueOHOM MaTepuae B
COTPYAHUYECTBE C
YUUTEIEM.
ITo3naBaTeJbHbBIE:
ONpEeNeNsATh NOHATHS,
HCIOJIB30BaTh 3HAKO-
BO-CUMBOJINYECKHE
Cpe/CTBa, B TOM YHC-
JIe MOJIEIIA U CXEMBI
JUISL peLLIEHNs 3a/1a4

3HAHUH U TIpaKTUYe-
CKHUX YMEHUHI

HUTSIHOTO Ma-
ATHAKA U CBO-
001HbIE KOJIe-
OaHus rpysa Ha
MPYKAHE):
KOMIIBIOTED, AaT-
YUK YCKOPEHHUS,
WHTEpaKTUBHAs
J0CKa WJIH KpaH
C MPOEKTOPOM
JUIsl IEMOHCTpa-
IIUU rpauKoB,
IITaTHB C Kpere-
&KOM, HabOp Mpy-
JKUH pa3HON
XKECTKOCTH, Ha-
00p Tpy30B 110
100 r rpy3 ¢
KPIOYKOM, JIETKAs
1 HEPACTSKUMAS
HUTB, pyJIETKA




lMpodosxeHue

IIpooonsicenue
[lnanupyembie pe3y/abTaThl 0CBOEHHSI 0CHOBHOI 00pa3oBaTe/IbHOM
NPO-TPaMMbl 0CHOBHOT0 00111er0 00pa3oBaHus (B COOTBETCTBHH C
PI'oC)
Tema OcHosHoe Henesast VHuBepcabHble yuednnle neiicraus (YY) | Ycnoabsosanue
colep:kaHue YCTaHOBKA YPOKa 000py10BaHuUS
MetanpeameTHbie
HpeHMeTHI’Ie pe3yabTarhl: JInuHoCTHBIE
pesyIbTaThl peryJisiTuBHBIE, Pe3yIbTaThI
KOMMYHHKATHBHBI
¢,
N03HAaBaTeJIbHbIE
MaTeMaTH4eCKo-
T0 U MPYXKUHHO-
T'0 MasSTHUKOB
3BYK. Uctounuku 38y- | ChopmupoBarh | 3uams: uctounukom | PeryasituBuble: yuu- | Pa3Butie mo3HaBa- JdemoncTpanus
Hcrounu-ku ka. YactoTa 3By- | 3HAHHUSA O 3BYKE. | 3BYKa SBJISAETCS JIHO- THIBATh BBIJICNICHHBIE TEJBHOTO UHTEpECa K | «3BYKOBBIE
3ByKa KOBBIX Konieba- | Hayuuts: aHamu- | Goe Teo, COBEpIIA0- | YYHTENEM OPHEHTHPHI | (pU3KKE BOJIHBI»: KOM-

Huil. I omocoBon
armapar 4eno-
BEKa

3UpOBaTh
YCTPOWCTBO IO-
JI0COBOTO arma-
para 4eJoBeKa;
paboTarts ¢ UH-
bopmarueii npu
MIO/ITOTOBKE CO-
o0IeHus

ree Kojie0aHus ¢ 4a-

CTOTaMH1 3BYKOBOI'O

Juarna3oHa, Juarna3oH
4acTOT 3BYKOBBIX KO-

J1e0anui

JEHCTBUS B HOBOM

y4e0HOM MaTepuae B

COTPYTHHUYECTBE C
YUUTEIIEM.
IMo3uaBaTeabHbBIE:

OIIPEACTIATE NOHATHA,
HCTIOJIb30BaTh 3HAKO-
BO-CUMBOJIMYCCKUEC
CpeJcTBa, B TOM YHC-

JIE MOJCIIM U CXEMBI
JUTA PCIICHUA 3a1a4

IBIOTED, IIPH-
CTaBKa-OCLUJLIO-
rpad, nHTepax-
THUBHAs JI0CKa
WJIM 9KpaH C Ipo-
€KTOpOM [ Jie-
MOHCTpaIuu
rpa-(puKos,
3BYKOBOM
reHepaTop, Au-
HAMUK HU3KOYa-
CTOTHBIN HA MOJ-
CTaBKe, MUKPO-
¢doH, KaMepTOH
Ha pPe30HaTop-
HOM SIIIIKE

Paznen 4. CBETOBBIE SIBJIEHUS (16 4)




[Ipamonunen | [Ipamonnnen CdopmupoBath | 3Hamsb: 3aK0H PeryasituBnble: mia- | CamocrostenbHocTh B | OcBeTUTEND
-HOE pacIpo- -HOE pacnpo- 3HaHUSA O Tps- HPSAMOJIMHENHOTO HHUpPOBATh CBOU JIEH- MPHOOPETEHUH HOBBIX | C MCTOYHUKOM
Il1anupyeMblie pe3yabTaThbl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI
NpPO-rpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH C
®roc)
Tema Ocnognoe Henesast VHuBepcabHble yuednnie aeiicrsus (YY) | Hcnoabsosanue
cojiep:KaHue YCTAHOBKA YPOKa o0opy/oBaHus
H MetanpeaMeTHbIe
PEAMETHBIE pe3y IbTaThL: JIHYHOCTHBIE
pesyIbTaThl peryJsiTUBHBIE, pe3yabTaThl
KOMMYHHKATHBHBI
¢,
NM03HABaTeJIbHbIE
CTpaHeHne CTpaHEHHUE CBe- | MOJIMHEHHOM pacrpocTpaHeHus CTBUSI B COOTBETCTBHU | 3HAHUH U PaKTHYe- cBera Ha 3,5 B,
CBeTa. Ta. OTKJIOHEHHE | paclpocTpaHe- | CBETa. C TIOCTaBJICHHOM 33/1a- | CKUX YMEHHUI UCTOYHHK MUTA-
JlabopatopHast | cBeTa OT Mpsi- HUHU CBETA. Ymems: npumMensTh 4ell M yCIOBUSAMH €€ HUSI, KOMILJICKT
pabota Ne 9 MoJuHeHoro | Hayuuts: uccie- | 3aKOH MpSAMOJIMHEN- peanu3anum. MPOBOIOB, I1Ie-
pacnpocTpaHe- | J0BaTh NPSMO- HOro pacrnpoctpade- | Ilo3HaBaTedbHbIE: neBas quadpar-ma
HUS MIpU TIPO- JUHEWHOE pac- | HUs CBETa NPU 00BsIC- | OMpPENeNITh IOHSTHS,
XOXKJICHUH MPOCTPAHEHHUE | HEHUH PA3NUYHBIX SIB- | WCIHOJIb30BaTh 3HAKO-

nperpaj o4eHb
MaJbIX pazMe-
poB*. 3akoH
HPSMOJIMHENHO-
TO pacpocTpa-
HEHUS CBETA.
IIpumeneHne
SIBJICHUS TIPSI-
MOJIMHEWUHOTO
pacmpocTpaHe-
HMSI CBETA Ha
npaktuke. Jla-
OGoparopHast
pabora Ne 9.
«Habmronenue
NPSAMOJIMHENH.O
pacmp.cBeTa

cBeTa; HabImo-
JaTh B Ipolecce
IKCIIEPUMECH-
TaJILHOM Jies-
TEILHOCTH;
CpaBHHBATb,
000011aTE 1
(bopMyIMpOBaTH
BBIBOJIBI

JICHUU

BO-CHMBOJIYECKHE
CpeJICTBa, B TOM YHC-
JIe MOJIEITH U CXEMBI
IS peleH s 3a1ay.
KomMmyHukaTuBHbIe:
OpPTaHU30BBIBATH
y4eOHOe COTpyHIYE-
CTBO M COBMECTHYIO
JESTENBHOCTD C YUH-
TEJIeM U CBEPCTHHUKA-
Mu; paboTaTh MH/UBH-
JyanbHO U B IPyIIIe




IIpooonicenue

Ilnanupyemble pe3yabTaThl 0CBOEHHSI 0OCHOBHOI 00pa3oBaTe/1bHOI
NPO-rPaMMbl 0OCHOBHOI'0 00111er0 00pa30BaHus (B COOTBETCTBHH C

Proc)
Tema Ocnosnoe Henesast VHuBepeaabHbie yuedusie neiicreus (YY) | Yenoabsopannue
cojiepiKaHue YCTAHOBKA YPOKa o0opy/oBaHus
MeranpeameTHblie
lpexvernsre pesyIbTaThL: JIMYHOCTHBIE
PesyIbTaThl peryJsiTuBHBIE, pe3yabTaThl
KOMMYHHKATHBHBI
¢,
Nno3HaBaTeJbHbIe
OrpaxeHnue SBnenue otpa- | ChopmupoBath | 3nams: 3aK0H OTpa- Peryastusnsie: mia- | CamocTosiTenbHOCTh B | OCBETUTED €
CBeTa. ’KEHHS CBETA. 3HAHUS O 3aK0- | YKEHUS CBETA. HUPOBATh CBOU JIEH- NpHOOPETEHNU HOBBIX | UCTOYHUKOM
JlaGoparopHast | 3aKoH OTpaxe- | He OTpaKCHHUS Ymems: onmcriBath CTBUS B COOTBETCTBUM | 3HAHHI M IPAKTHYe- cBe-ta Ha 3,5 B,
pabora Ne 10 Husd cBeta. O0- | cBera. ABJICHUE OTPAXKECHUSA C TIOCTABJIEHHOM 3a/1a- | CKUX YMEHUI UCTOYHMK MTHUTa-

paTUMOCTb CBe-
TOBBIX JIy4€il.
3epkanbHOE U
aupdysHoe ot-
paXkeHue cBeTa.
JlaboparopHas
pabora Ne 10.
«M3y4yenue sB-
JNIeHNs OTpaxe-
HUSI CBETA)

Hayuurts: skcre-
PUMEHTAJIBHO
UCCIIeIOBATh SIB-
JICHHE OTpake-
HUS CBETA; Ha-
OxroaTh M M3Me-
PATH B TIpoIIEcce
JKCIEPUMEH-
TaJbHOU Jes-
TEJBHOCTH; CPaB-
HUBaTh, 0000-
IIaTh U
(bopMyITHpOBaTH
BBIBOJIBI; TIPE/I-
CTaBIISITh PE3YJib-
TaThl U3MEPEHUI
B BHJIE TaOJIHIL

CBETA; CTPOUTH OTpa-
KEHHbIE JIyUH CBETA

4ell ¥ yCIOBUAMH €€
pean3anui.
Ilo3naBaTenbHbIE:
ONpEIeNATh MOHATHS,
HICTIONB30BaTh 3HAKO-
BO-CHMBOJIMYECKHE
CpEJICTBA, B TOM YHC-
JIe MOJIENIN U CXEMBI
JUISL pelieHus 3a/1ay.
KommyHuKkaTHBHBIE:
OpraHU30BBIBATH
y4eOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JESITENBHOCTD C YUH-
TENEM U CBEPCTHHUKA-
MH; paboTaTh UHANBHU-
IyallbHO U B IPyIIIE

HUSL, KOMILJIEKT
IPOBOJIOB, L€~
neBas auadpar-
Ma, TIOJTYIIH-
JUHAP, TIAHIIET
Ha MJIOTHOM JIU-
CT€ C KPYTOBBIM
TPaHCTIOPTUPOM




[Ipenomnenue
CBeTa.

SBnenue mpe-
JIOMJICHHS CBE-

CdopmupoBaTh
3HAHUSA O 3aKO-

3namp: 3aK0H mpe-
JIOMJICHHSI CBETA.

Ilo3HaBaTeJbHBIE:

CaMOCTOSTEINBHOCTD B

OcBeTHTEID C

ONPEIENSATh MOHATUS, | TMPUOOPETEHHH HOBBIX | MUCTOYHUKOM
JlaGoparopHast | Ta. CooTHOIIE- | HE MpesomIIe- Ymems: onuchiBaTh HCTIONIb30BATh 3HAKO- | 3HAHMIl M PAKTHYe- cBe-TaHa 3,5 B,
pabora Ne 11 HUS MEXKLY HHS CBETA. ABJICHHE TIpeIoMJIe- BO-CUMBOJIMYECKUE | CKUX YMEHUU MCTOYHYK IUTA-
IIpooonsicenue
Ilnanupyemble pe3yJbTaThl 0CBOEHHS] OCHOBHOI 00pa3oBaTe/bHOI
NPO-TPaMMbl 0CHOBHOT0 0011ero o6pa3oBanusi (B COOTBETCTBHH €
®roo)
Tema Ocuosnoe Lenesasn VHuBepcanbHble yuednnie aeiicraus (YY) | Ycnoabsosanue
cojiep:KaHue YCTAHOBKA YPOKa o0opy/oBaHus
I MertanpeameTHble
peaMeTHbIE pe3yabTaThbl: JIM4YHOCTHBIE
bTATHI
pesyIbTa peryJiiTUBHbIE, pe3yIbTaThl
KOMMYHHKATHBHBI
¢,

NMOo3HABATECJIbHbIC




yIJIaMU TIaJICHUS
¥ TIPETIOMIICHHSI.
Ontuueckas
TJIOTHOCTh Cpe-
nbl. Ilepexon
CBETa M3 CPeIbl
ONTHYECKH 00-
Jiee IIOTHOM B
cpejy onTuye-
CKH MeHee ILIOT-
Hyto. Jlabopa-
TOpHAast paboTta
Ne11. «M3yye-
HH€ SIBJIEHUS
TPEIIOMIICHUSI
CBETa»

Hayuuts: uccine-
JI0BATh 3aKOHO-
MEPHOCTH, KOTO-
PBIM TIOTYUHSET-
Csl SIBJICHHE
MIpeIOMIICHUS
cBeTa (COOTHO-
ICHHE YTJIOB Ma-
JICHUS U TIpe-
JIOMJICHUS ); Ha-
oroaaTh U
M3MEpSTH B TIPO-
1ecce KCIepu-
MEHTAJILHOH Je-
SATEITLHOCTH;
CpaBHHBATb,
000011aTh 1
(bopmynupoBaTh
BBIBOJIBI; TIPEJI-
CTaBJIATH pe-
3yJIBTAThI H3MeE-
pEeHUil B BUAE
Ta0IHIL

HHUS CBETA; CTPOUTH
IPETOMIIEHHBIE JIy9U
cBeTa

CpEJICTBA, B TOM YHC-
J1€ MOJIENTH U CXEMBI
IS pelieHus 3a1ay.
KoMMmyHukaTuBHbIE:
OpraHU30BBIBATH
yueOHOe COTpyHUYE-
CTBO ¥ COBMECTHYIO
JESITENbHOCTD C YUHU-
TEJIeM U CBEPCTHHUKA-
Mu; paboTaTh UHIUBU-
JyaJbHO U B TPYIIIE

HUS, KOMIUTCKT
TPOBOJIOB, IIIe-
neBas auadpar-
Ma, TTOTYIH-
JUHJIP, TUTAHIIET
Ha TUIOTHOM JIH-
CTE C KPYTOBBIM
TPAHCTIOPTUPOM




IIpooonsicenue

Ilnanupyemble pe3yJbTaTbl 0CBOCHHSI OCHOBHON 00pa3oBaTe/IbHOI
NPO-rPaAMMBbI OCHOBHOT0 0011er0 00pa3oBaHus (B COOTBETCTBHH €

Proc)
Tema OcHosHoe Henesast VHupepcanbubie yuednsre aeiicteus (YY) | Hcnoibsoanue
cojiepKaHue YCTAHOBKA YPOKa o0opynoBaHus
MetanpeaMeTHbIe
lpexvernsre pesyIbTaThL: JIMYHOCTHBIE
pesyIbTaThl peryJsiTuBHbIE, pe3yabTaThl
KOMMYHHKATHBHBI
¢,
NO3HaBaTeJIbHbIE
dopmyna @opmyna nuH- | Hayuurs: usme- | Ymems: cobupathb PeryasituBHble: CamocrositensHocTh B | OcBETUTEND C
JIUH- 3b1*. | 3pr*. YBenmye- pATh (OKYCHOE | YCTaHOBKY I10 OIIMCA- | TUIAHWPOBATH CBOU NpHOOPETEHNN HOBBIX | MCTOYHUKOM
VBemnue- Hue | Hue muH3bI*. Jla- | paccrosiHue u HUIO U IIPOBOAUTD Ha- | JICUCTBHS B COOTBET- 3HAaHUH U IIpaKTUYe- cBe-Ta Ha 3,5 B,
JIMH3BIE. OopaTopHas pa- | ONTUYECKYIO CU- | ONIoJeHHs U300paxe- | CTBHU C MOCTABJICH- CKUX YMEHUI VICTOYHHUK UTa-
JlaGoparopHas | Gota Ne 12. Ty coOuparomiel | HUM, oTy4aeMbIX IPH | HOM 3aa4eid u yCIio- HUS, KOMIUIEKT
pabora Ne 12 «3ydenue u30- | MMH3BL HAOMIO- | TIOMOILM JIMH3bL; 00Bb- | BUAMH €€ peanunsa- IPOBOJIOB, L€~

OpaxxeHus, aa-
BAaEMOT'0 JIMH-
301»

J1aTh, U3MEPATH
1 0000111aTh B
poI1iecce KC-
MepUMEHTab-
HOM NIeATeNbHO-
CTH; TIPEJICTaB-
JATh PE3yNbTaThl
W3MEpPEHH B
BHJIE TaOJIMII;
OTIpE/IeNATh Be-
JIMYUHBI, BXOJS-
mue B popMyITy
JIUH3bI

SCHSATD MOJNyYCHHBIE
pe3yJbTaThl

IHH.
KomMMyHHKaTHBHbIE:
OpTraHHU30BbIBATH
y4eOHOe COTpyIHIYE-
CTBO U COBMECTHYIO
JESTENbHOCTh C yIH-
TEJIeM M CBEPCTHHKA-
MU; paboTaTh WH/UBHU-
JyaJbHO U B IpyIIIe

neBas auadpar-
Ma, 3KpaH CTalb-
HOM, HarpaBJIs-
IOLIas C
N3MEPUTETBHOU
IIKaJI0H, coOu-
paroIIue JIUH3bI,
pacceuBaroas
JIMH3A, CIIai
«Mopenb nipen-
MeTa» B perrepe




8 kiace

Ilnanupyembie pe3yJbTaTbl 0CBOEHHSI OCHOBHOW 00pa3oBaTe/bHOM
NPO-rPaMMbl 0CHOBHOT0 00111er0 00pa3oBaHus (B COOTBETCTBUH C

It Drooe)
ejeBasi
Tema Ocnosnoe CTAHOBK YHuBepcaibHbie yueOnbie aeiicreus (YY) Hcnoab3oanne
coepKaHue y 000py10BaHUS
aypoka m MetanpeameTHbIe
PEAMETHBIE pe3yIbTAThI JIM4YHOCTHBIE
PEsyILTATHL PeryasituBHbie Pe3yIbTaThl
KoMMyHHKaTHBHBI
e
ITo3HaBaTeJbLHbIE
Pazgen 1. IEPBOHAYAJIBHBIE CBEAEHUSA O CTPOEHUU BEIIECTBA (6 u)

JIBiKeHHEe MO-
aexyn. Juddy-
3UsL.
®poHTanbHas
n1abopaTopHas
pabota

bpoyHnoBckoe
NIBIDKEHHE. Xa-
paxTep JBIKe-
HHUST MOJICKYJI.
Cpennsis cxo-
POCTb JIBHKE-
HHUS MOJIEKYJI.
Huddysus.
Huddysus B ra-

3aX, KUIKOCTAX
U TBEPABIX Te-
Jax. 3aBUCH-
MOCTb CKOPOCTH
mubdy3un ot
TEeMIEPaTypbl
tena. CpeaHsist
CKOPOCTb T€-
IIOBOT'O JIBUOKE-
HUS MOJIEKYJI U
TeMIeparypa
Tena.
®poHTanbHasA
JTaboparopHas
pabora «Ha-

CdopmupoBath
3HAHMSA O JIBH-
KCHUHU MOJICKYJ,
SIBIICHUU AU-
¢by3un.
Hayuwnts: Ha-
OI0aTh M 00b-
SICHATD SIBJICHHE
maddysum;
0OBICHATH 3a-
BHUCHMOCTB CKO-
POCTH TETIIIOBO-
T'0 JIBH)KCHHUS
MOJICKYJ OT
TEMIEPATYPhI
Tela; 00bsiC-
HATh OTIINYHE
MOHATUH Cpea-
HEN CKOPOCTH
TEIIOBOTO JIBU-
KEHHS MOJIEKYT
OT MOHSTHS
CpEeIHEN CKOpO-
CTH MEXaHHYe-

3namy: onpeneneHue
TEMIIEPATYPBl, CANHHA-
(bl €€ U3MEPEHMUA,
0003HaveHue; OTpe-
JieNieHUe SIBJICHUS
T py3uu.

Ymems: npuBoaNTL
TIIPUMEPBHI SBICHUH,
OOBSCHATH pe3ylbTa-
THI SKCTIEPIMEHTOB,
MOITBEPKTAOTITHX
JBIDKEHHE MOJIEKYJT;
OTIVICHIBATH SIBIICHIE
i dy3un, oobsic-
HATH Pa3HUILY TIPOTE-
KaHus [udy3un npu
Pa3IMYHbIX TeMIepa-
Typax U B pa3IMYHBIX
arperaTHbIX COCTOS-
HUSX

PeryasiTuBHbie: yuu-
TBHIBATh BBIICIICHHBIC
YUIUTENIEM OPUEHTUPBI
JNIEUCTBUS B HOBOM
yueOHOM MaTepuae B
COTPYIHUYECTBE C
YUUTEIIEM.
Ilo3HaBaTeabHbIE:
OTPEENATH OHATHS,
yCTaHABJINBATH AHAJIO-
TUM; TIOHUMATh pa3iu-
YHs MEKAY UCXOTHbI-
MU (haKTaMH ¥ THIIOTe-
3aMHM IS UX
00BsICHEHHUS, TEOpe-
THYECKAMH MOJEIIMH
U pealbHbIMU 00BEK-
TaMH

VYOex1éHHOCTE B BO3-
MOKHOCTH TIO3HAHHUS
MPUPOABI

Kommebrotep, mu-
Kpockon 0uoso-
THYCCKHUM, KaIlis
MOJIOKa, pa30aB-
JIEHHOT'0 BOAOHI




IIpooonicenue

Tema

OcHoBHOE
coJep:kaHue

IleneBas
YCTaHOBK
aypoka

[lnanupyembie pe3yJabTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI
NPo-rpaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus (B COOTBETCTBUH C

®roc)

IIpeamernbie
pe3yJIbTaThl

YHuusepcaibHbie yueOnbie aeictus (YY)

MertanpeameTnble
pe3yabTarhl
PeryasituBubie
KoMMyHHUKaTHBHBI
e
ITo3naBaTenbHbIC

JInunocTHBIE
pe3yJIbTaThl

HUcnoan3oBanue
o0opynoBaHus

OmroieHne Opo-
YHOBCKOTO
JIBA-KECHUA

CKOTI'0 IBIKE-
HUS MaTeprallb-
HOU TOYKHU

Pa3nen 2. MEXAHUUYECKHE CBOVCTBA JKUJIKOCTEM, TA30B U TBEPABIX TEJ

(12 9)




JlaBneHnue
KUAKOCTEN U
ra3oB. 3aKOH
ITackamns.
@poHTanbHaAsA
JTabopaTtopHas
pabora

JaBnenue TBEp-
JbIX Ted. J{asne-
HUE rasa, ero
3aBHCHMOCTb OT
TEeMIepaTyphl 1
o0béMma rasa.
[Tepenaua nas-
JICHUS Ta3aMu U
YKUJIKOCTSIMH.
3akon [lackans.
®poHTanpHasA
naboparopHas
pabota «3akoH
[Tackans. Onpe-
JIeNIeHUe JIaBiie-
HUSL KUJKOCTH

CdopmupoBarb
3HAHUA O JaBJIe-
HAH KUIKOCTEHN
M T'a30B, 3aKOHE
ITackais.
Hayuwuts: Habmro-
JaTh SBIICHNE
nepeaun JaBe-
HUS JKAIKOCTS-
MH; 00BSICHATH
3aBHCHMOCTD
IaBJIEHMS rasa
OT TEMIIEPATYPhI
Y KOHLICHTPAIUH
€ro MOJIEKYJI;
aHATM3UPOBATh U
OOBACHATH SABJIE-
HUSA C UCIIOIB30-
BaHHEM 3aKOHA
ITackams

3namp: onpenene-
HUS JaBJICHHS, TUIOT-
HOCTH, CHJIBI, HX 000-
3HAYEHUS U AUHHIIBI
U3MEpEHHUS; IPUUUHY
JIaBIICHHS T'a3a; 3aBHU-
CUMOCTD JIaBJICHHUS OT
TEMIIEpaTyphbl, IJI0T-
HOCTH; ()OpMYITHPOB-
Ky 3akoHa [lackans.
Ymems: ommceBaTh
SIBIICHUE JIaBJICHHS Ta-
3a Ha OCHOBE MOJIOXKE-
it MKT; 00bacHATL
0COOEHHOCTH TIepea-
YK JaBICHHUS KUIKO-
CTSIMM 1 Ta3aMH Ha OC-
HOBE TOJ0KEHUU
MKT;npuBoauTh
MIPUMEPBHI,
UILTIOCTPUPYIOLINE 3a-
koH ITackamsa

PeryasiruBHbie: yuu-
THIBATD BEIIEIECHHEIE
YUIUTENIEM OPUEHTUPHI
JIIEUCTBYUS B HOBOM
y4eOHOM MaTepuae B
COTPYTHHYECTBE C
YUHUTEIIEM.
ITo3HaBaTeJLHBIE:
OTPECNATH OHATHS,
HCII0NB30BaTh 3HAKO-
BO-CHMBOJINYECKUE
CpEZCTBA, B TOM YHC-
JIe MOJIEJIA U CXEMBI
JUISL peIIeHHs 33124

PasButue no3Hasa-
TEJBHOTO UHTEPECA K
busuke

Jlatunk naBie-

HUSL, TITATHB, Pa-
0oyas EMKOCTB,
TpyOKa, IMHEeHKa




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPO-rPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus (B COOTBETCTBUH C

PI'oC)
Tema Ocnosnoe Henenas YHuusepcaibHbie yueOnbie aeictus (YY) Henoaksonanne
cofiep:KaHue YCTaHOBK 000py/10BaHuUS
aypoka TpeaveTnble MeTtanpeameTHble I
pe3yabTaThI HYHOCTHBIE
PesyILTATE PeryasiTHBHbIE pesybTaThI
KoMMyHHKaTHBHBI
e
ITo3naBartenbHbIE
JlaboparopHast | JlaboparopHast Hayuwuts usme- Ymems: npoBouThH PeryastuBnsie: mna- | CamocrodrensHOCTh B | JluHAMOMeETp,
pabota Ne 1 pabota Ne 1. PATH BHITAIKMBA- | HKCIIEPUMEHT 110 00- | HHUPOBATh CBOM JICH- NpHOOPETEHNN HOBBIX | IUTaTHB YHUBEp-
«3mepenne OO CHITY Hapy»XEHUIO BBITAJIKU- | CTBHS B COOTBETCTBUHM | 3HAHHUIL U TPaKTUUE- CaJTbHBIN, Mep-
BBITAJIKUBAIOIIEN BAIOIIEH CHIIBI, BEISB- C IOCTABJICHHOM 3a/1a- | CKMX YMEHUU HBIW HWJIAHIP
CHUJIBI» JICHUIO 3aBUCUMOCTH | Y€l U YCIOBUSMH €€ (MeH3ypKa), Tpy3
Moy FAoT 1xu Vi, | peanusanuu. [UIMHAPUYECKUH
3aMUCBIBATh pe3yibTa- | [lo3HaBaTelbHbBIE: U3 CTaJIH, TPY3
Thl UI3MEPEHUH B BUJIE | OCYIIECTBIATH (hHKCa- [UIMHAPUYECKUH
Tabauw, GopMynupo- | muro HHGOPMAIHH 00 3 aJTIOMUHUEBO-
BATh BBIBOJ O BHIIION- | OKPY>KAIOIIEM MUPE C IO CIUIaBa, HUTh
HEHHOI1 paboTe U pe- | MOMOIIBI0 HHCTPY-
3yJIbTaTax € y4eToM mentoB UKT.
HOTPEMIHOCTH M3Me- | KoMMyHUKaTHB-
peHus Hble: OpPTraHNu30BbI-
BaTh yueOHOE COTPY]I-
HUYECTBO U COBMECT-
HYIO JIESITENILHOCTD C
YUUTENEM U CBEP-
CTHHKaMU; paboTaTh
WH/IMBUIYaJIbHO U B
rpymnme
JlabopatopHast | Jlaboparopnas | CchopmupoBars | 3Hams: ycnoBus, PeryastuBnsbie: mna- | CamocrodrensHOCTs B | JlMHAMOMET,
pabota Ne 2 pabota Ne 2. «MI3- | 3HaHus 00 ycino- | IpH KOTOPBIX TEJIO HUPOBATh CBOU J€H- NpUOOPETCHUN HOBBIX | IUTATUB YHUBEP-

y4EHHUE YCIOBUH
IUTaBaHUA TN

BUAX IJIaBaHUA
TCIAa.

TOHET, BCILIBIBAET,
IUIABAET BHYTPU WU

CTBHUSA B COOTBETCTBUH
¢ IIOCTABJICHHOH 3aJ1a-

3HAHUH U IIpaKTUYe-
CKHUX YMECHUHI

CalIbHBIN, Mep-
HbII LUITHHAD




IIpooonsicenue

Tema

OcHoBHOE
colep:kaHue

IleneBas
YCTaHOBK
aypoka

Ilnanupyemble pe3yabTaThl 0CBOEHHSI 0OCHOBHOI 00pa3oBaTe/1bHOI

Mpo-rpaMMbl OCHOBHOT'O oﬁmero 06pa30BaHI/Iﬂ (B COOTBETCTBHH C

Proc)

IIpenmeTHbIe
pe3yJIbTaThl

YHuBepcaiabHbie yuyeOHsbie aeiictus (YY)

MeranpeamMeTHsbie
pe3yJIbTaThl
PerynsaTuBHbIe
KoMMyHHKATHBHBI
e
HosnaBarenbHbIE

JInuHocTHBIE
pe3yJabTaThl

Hcnonn3oBanue
000py10BaHuUS

Hayuurts: pac-
CUHMTBIBATh BbI-
TaJIKHBAIOIIYIO
CUITY Y CUITY TSI-
KECTH; HCCIe/I0-
BaTh YCIIOBHS
TUIaBaHNS TeNa;
OOBSICHATD NPHU-
YKHBI T1JIABAHUS
TEI

Ha [TOBEPXHOCTH KH]I-
KOCTH.

Ymems: npoBoauTh
DKCIIEPUMEHT T10 IPO-
BEPKE YCJIOBHUI II1a-
BAaHMS TeJT; 3aMHChI-
BaTb PE3y/bTaThl B BH-
JIe TaOJIUIIBI,
¢GopmynupoBaTh BbI-
BOJI O BEITIOJIHEHHOM
pabote u pe3ynbpTatax
C YYETOM IIOTPELLIHO-
CTH U3MEPEHUS

Yel U YCIIOBUSAMH €€
pean3aimu.
KommyHukaTnBHBIE:
OpraHU30BBIBaTh
y4e0HOe COTpYAHUYE-
CTBO U COBMECTHYIO
JEATeNbHOCTh C Y4H-
TENEeM U CBEPCTHHUKA-
MH; paboTaTh UHIUBH-
JyaJbHO U B TPYIIIE

(MeH3ypKa), Tpy3
LWINHAPUYECKUI
13 CIIELMAIIBHOTO
IJIACTHKA, HUTB,
IIOBapeHHas
COJIb, AJIOUKA
JUIS TIEpEeMeILn-
BaHUs

Pa3zaen 3. TEIVIOBBIE SIBJIEHUS (12 u)




TemnoBoe nBU-
kenue. Temrre-

parypa

TemnoBoe nBuU-
xenue. Tepmo-
JAHAMHAYECKas
CHCTEMA.
Cocro-sHHE "
rapame-Tpbl
COCTOSIHUS
TEpMOIMHAMU-
YeCKOM CHCTe-
MEl. TermoBoe
paBHOBECHE.

Cdopmuposats
3HAHUA O TEIIo-
BOM JIBH)KCHUH,
TeMIepaTrype.
Hayuwurts: onpe-
JeNSTD LEeHy fe-
JICHUSI TIKAJTBI
TEPMOMETPA; U3~
MepSITh TeMIIe-
partypy; nepeBo-

3nams: onpenene-
HHE€ TEIUIOBOT'O IBU-
JKEHHS, TEMJIOBOI'O
paBHOBECHS, TEMIIE-
PaTyphI; €MMHUITBI U3-
MepeHHus U 0003HaYe-
HUE TEeMIIEPaTypBbI,
YCTPOMCTBO U MPUH-
M ICHCTBHS TEPMO-
MeTpa.

PerynsituBHbie: yuu-
TBHIBATh BBIJICIICHHBIC
YUYHUTEJIEM OPUEHTHPBI
JICHCTBUS B HOBOM
y4eOHOM MaTepuae B
COTPYAHUYECTBE C
YUUTEIEM.
ITo3HaBaTeJbHbIE:
ONpeeIsTh NOHATHS;
MOHUMATh Pa3JIUyKs

Pa3BuTne nosznasa-
TEILHOTO HHTEpeca K
buzuke

JlaGopaTopHbrii
TEPMOMETP, JIaT-
YHK TEMIIepaTy-

pHI




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPO-rPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus (B COOTBETCTBUH C

dIroo)
TeMma OcnoeHoe lenenas YHuusepcaibHbie yueOnbie aeictus (YY) Hcnoabsosanne
coJep:KaHue YCTAHOBK 000py/10BaHuUs
aypoka TpeaveTnble MeranpeamerHbie I
Pe3yJbTaThl HYHOCTHBIC
PEsyAIbTATHL PeryasiTHBHbIE pesyaIbTaThI
KoMMyHHKaTHBHBI
e
ITo3naBaTenbHbBIE
Temmnepatypa JUTh 3HAYCHHUE Ymems: ucnons3o- MEX]y UCXOIHBIMU

Kak mapameTp
COCTOSIHUS TEp-
MOAMHaMUyYe-
CKOM CHUCTEMBI.
W3mepenue tem-
niepaTypsl: Tep-
MOMETp, IIKajIa
TEPMOMETPA,
TepMOMETpUYE-
CKOE TeJo, pe-
TIEPHbIE TOUKH.
[xana [ens-
cus. [Ikansl
QapeHrenTa u
Peomriopa. A6-
CcoMoTHas (Tep-
MOAMHaMuyYe-
CKasl) IKasa
TEeMIIepaTyp.
AOCONOTHBIH
HyJIb TEMIIEpa-
Typ. CBS3b MEXK-
1y TeMIepary-
pOM 1O IIKaje

TEMIIEPATYPhI U3
rpanycos Lens-
CHs B TpayChl
KenbBuHa

BATh TPHU ONMUCAHUU
TEIIJIOBBIX SABICHUI
HOHATHS: TEPMOJINHA-
MHUYECKOM CHCTEMBI,
COCTOSTHHSI TEPMOJIU-
HaMHYECKOM
CUCTEMBI,[TApaMETPOB
COCTOS- HUS
TEPMOIMHAMHYE- CKOI
CHUCTEMBI; TIPH-
BOJIUTH PUMEPHI Te-
IUIOBBIX SIBIICHUM,
HKCIIEPUMEHTOB, MO
TBEPKIAFOIINX 3aBH-
CUMOCTb TEMIIEPATYPHI
OT CKOPOCTH JIBUIKE-
HUSI MOJIEKYJT

(paxTamu ¥ rUnOTE3a-
MM IS UX O0BsICHE-
HUSI, TEOPETHIECKUMHU
MOJICTISIMH U peajlb-
HBEIMH 00BEKTAMH




IIpooonsicenue

Tema

OcHoBHOE
coJep:kaHue

IeneBas
YCTaHOBK
aypoka

Ilnanupyemslie pe3yJabTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI
HPO-TPAMMBbI 0CHOBHOI'0 00111er0 00pa3oBaHus (B COOTBETCTBHM C

Proc)

IIpenmeTHbIe
pe3yJIbTaThl

YHuusepcaiabHbie yueOnbie aeictus (YY)

MeranpeameTHsbie
pe3yJIbTaThl
PeryasituBHbie
KoMMyHHKaTHBHBI
e
IHo3naBaTenbHbBIC

JInuHocTHBIE
pe3yJabTaThbl

HUcnoan3oBanue
o0opynoBaHus

enbcus u no
a0COJIFOTHOM
(TepmoaHAMU-
YeCcKOM ) IIKae.
JleMoHCTpanus
«3mepenue
TEMIIEpPATYpbD»




Buyrpennssa
sneprud. Cro-
coOBbI n3MeHe-
HUSI BHYTPEH-
HEl SHEprun

Kunernueckas u
NOTEHLIMAJIbHAS
sneprus. Cosep-
HIeHNE PabOTHI
C)KaThIM BO3/1Y-
xoM. BHyTpeH-
HSIS SHEPTHSL.
YcnosHoe 060-
3HAYEHUE U eH-
HHUIIA BHYTpPEH-
HEH SHEPIUM.
3aBUCHUMOCTH
BHYTPEHHEHN
SHEPruH Teja OT
ero TeMIepary-
PBI, MacChl U OT
arperaTHoro co-
CTOSTHUSL.
Cnoco-

CdopmupoBathb
3HAHUS O BHY-
TPEHHEW JHEp-
THH, criocobax
M3MEHEHHS BHY-
TPEHHEH SHEp-
THH.

Hayuuts: 00bsic-
HSATh U3MCHEHNE
BHYTPEHHEN
SHEPTUH Teja
TpH TEIUIoepe-
naue u pabote
BHEILIIHUX CHII;
aHAIU3UPOBAThH
SBJICHHE TETLIO-
Tiepesiaum; cpas-
HUBATh BHIBI

3namp: onpeneneHue
BHYTPECHHEH dHEPIUH,
SIBIICHUS TEILIONEpe-
Jlauu; eMHUI H3Me-
peHust 1 0003HaYCHUE
BHYTPEHHEH YHEPTHH,
CIOCOOBI TeTIIoNepe-
JTagu.

Ymems: ommcriBaTh
MPOILIECC MpeBpalie-
HUS SHEPTUU TIPH B3a-
MMOJICHCTBHUH T, M3-
MEHEHHUS SHEPTUH TPU
COBEPIICHUH PAOOTHI
U TeIuIonepeaye;
NPUMEHATH 3HAHUSA O
BHYTpPEHHEH SHEPrun
crocobax eé u3MeHe-

PeryasituBnbie: yuu-
TBIBATH BBIIEIICHHBIE
YUUTEIIEM OPUECHTHPBI
JIIEUCTBYUS B HOBOM
y4eOHOM MaTepuase B
COTPYTHHYECTBE C
YUHUTEIIEM.
ITo3naBaTeJbHBIE:
ONpPENENIATh TOHSTHS,
co3/1aBath 0000111e-
HUS, YCTaHABIIMBATD
AHAJIOTUY; TIOHUMATh
Pa3IHIKs MEXK/LY HC-
XOTHBIMH (DaKTaMH U
TUITOTE3AMH IS KX
00bSCHEHNS, TEOPETHU-
YECKUMH MOJEISIMH 1
peanbHBIMEI 00BEKTaMU

CamocTosITeIbHOCTD B
NPHOOPETEHUH HOBBIX
3HAHMH ¥ IIPaKTHYe-
CKMX YMEHUU

JdemoHcTpauus
«HA3meHenue
BHYTPEHHEH
JHEPIrUM Tesa
IPH TPEHHH U
yAape»: 1aT4uK
TEMIIepaTyphl,
JIBE JOCKH, JIBE
CBUHIIOBBIE ILIa-
CTUHKH, MOJIOTOK




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPO-rPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus (B COOTBETCTBUH C

®roc)
Tema Ocnosnoe Henenas YHuusepcaibHbie yueOnbie aeictus (YY) Hcnoabsopanue
coJep:KaHue YCTaHOBK o0opy/oBanus
aypoka TpeaveTnble Meranpeamernbie I
Pe3yJbTaThl HYHOCTHBIE
PEsyAIbTATHL PeryasiTHBHbIE pesyaIbTaThI
KoMMyHHKaTHBHBI
e
ITo3naBartenbHbIE
Obl U3MEHEHUSI | TEIUIONepeaau; | HHA B Pa3IMYHbIX CH-
BHYTPEHHEH CaMOCTOSITENTBHO | TYyaIHsiX
SHEPTHH TeNa: paspabaThIBaTh,
COBEpIIICHNE pa- | IIaHUPOBATh U
OOTHI U TETIIONe- | OCYLIECTBIIATH
penava HKCIEPUMEHT TI0
U3MEHEHHIO BHY-
TPEHHEN SHEPTHU
Kongekuus. KonBekuus B CdopmupoBats | 3nams: onpenenenvie | PeryasituBHbie: yuu- | Pa3zButue mosHasa- JdeMoHcTpanus
W3znyuenue ’KUJIKOCTSIX U ra- | 3HaHUA O KOH- SBIEHUN KOHBEKIUH, THIBaTh BbI/ICJICHHBIE TenpHOro uutepeca k| «llorsomenne
3ax. [lepenoc BEKIIMU U M3Ty- | U3ITYYCHUSI. yUIUTENIeM OPUEHTUPHI | (pu3nKe CBETOBOM

BEIIECTBA IPU
xoHBekImn. O0-
pa3oBaHHE Be-
TpoB. U3myue-
HHE SHEPTUH Ha-
rPETHIMU
TenaMu. 3aBUCH-
MOCTh YHEPTUH
U3IyYeHHs OT
TEeMIIepaTypbl
tena. CpaBHe-
HUE U3TyYCHUS
(mormomeHus )
JHEPrud YEPHOU

YEHUH.
Hayuuts: Ha-
OrogaTh KOH-
BEKLHOHHBIE TI0-
TOKH B JKHJIKO-
CTAX M Tazax;
00BACHATEH Me-
XaHU3M KOHBEK-
[UH, IPUYUHY
pa3IMYHOM CKO-
POCTH KOHBEK-
IIUH B Tazax "
JKUIKOCTSIX;
CpaBHUBATH

Ymems: npuBoauTH
TpUMEpHl KOHBEKIINH
U U3JTy4eHUs; pacro-
3HAaBaTh KOHBEKIIHIO
1 U3JIyYEHUE CPENU
APYTUX BUJIOB TEILIO-
nepeadn. ONKCHIBATH
MEeXaHM3M Iepeaadyn
SHEPTUU JTAaHHBIMU
criocobamu

JIEUCTBUS B HOBOM
y4eOHOM Marepuane
B COTPYTHUYECTBE

C YUUTENEM.
ITo3naBaTeJIbHBIE:
OTPEIENATH OHATHS,
co3maBaTh 0000111e-
HHS, YCTaHABINBATD
aHaJOrUHU

IHEPTHM»: JIBA
JIaTYMKa TEMITe-
paTypsl, 1amIa,
JIUCT OeJI0i u
uépHOl Oymarw,
CKOTY




IIpooonicenue

Il1anupyeMbie pe3yJbTaThl 0CBOCHHSI OCHOBHOW 00pa3oBaTebHOM
NPO-TPpaMMbl 0CHOBHOT0 0011ero 06pa3oBanusi (B COOTBETCTBHH €

®d1oc0)
Tema OcnoeHoe Henenas YHuBepcanbHbie yueOnbie aeiicreus (YY) Henos3oBanne
colep:kaHue YCTaHOBK 000py10BaHuUS
aypoka Tpemernsie Meranpeamerneie 1
pe3yabTaThl NYHOCTHbIC
PesyJILTaTHL PeryasituBHble pe3yabTaThl
KoMMyHHKATHBHBI
e
ITo3naBaTebHBIE

Y CBETJIOW MO- | SIBJICHUS KOH-

BEPXHOCTSIMU BEKILMHU U U3ITy-

Ten. YCTpOMCTBO | yeHus; Habto-

tepmoca. Ponb | 1aTh u3MeHeHue

W3JIYYCHUS U TeMITepaTyphl

JPYTHX BUJOB Temna, 00yCIoB-

TETUIonepeiayd | JICHHOE TOTJI0-

B KU3HU pacTe- | IIEHHEM CBETO-

HUI ¥ )KUBOTHBIX | BOTO M3JTYYEHUS

JlaGoparopHast | JlaGoparopHas Hayuute: uccne- | 3nams: yctpoiictBo | PeryasituBHbie: mia- | CamocrosTenbHOCTh B | JlaTumk Temmnepa-
pabota Ne 3 pabota Ne 3. JI0BaTh SIBJIEHWE | W MPUHIIUI JCHCTBHUS | HUPOBATH CBOM JICH- NpUOOPETEHNH HOBBIX | TYpHI, TEPMO-

«CpaBHeHue Ko-
JMYECTB TEIIO-
ThI IPU CMEILIU-
BaHUU BOJIbI
pa3Hoii TeMIte-

paTypb»

TEIIO0OMEHA
TIpY CMeEIINBa-
HUM XOJOJHOM
U TOpSYEi BOJIB;
BBIYHCIISTE KO-
JIMYECTBO TEILIO-
TBI

KaJIOpUMETpa.

Ymems: ipoBoUTH
HaOJTI0/IeHNS TTPOIIec-
ca Tervionepeayy;
U3MEPATH TeMIIEpaTy-
py ropsiaeit u Xono-
HOI1 BOJIbI; pACCUUTHI-
BAaTh KOJIMYECCTBO TC-
IUIOTHI, HEOOXOMMOE
JUJIA Har peBaHI/IH BOJIbI
U BBIIENSIEMOE €10

IpHr OXJIAXKICHUU]

CTBHUS B COOTBETCTBHU
C IIOCTaBJICHHOM 3a]1a-
Yell ¥ yCIOBUAMH €€
peanu3annu.
Ilo3naBaTenbHbIE:
OCYLIECTBIATh (UKCa-
1110 MHpOpMAIUH 00
OKpY>KaroIlleM MUpe

C IOMOILBIO HHCTPY-
menToB UKT.
KommyHuKkaTuBHbBIE:
OpPraHU30BBIBATH

3HAHU U IpaKTHYe-
CKHX YMEHUHI

METp, KaJIopH-
METp, MEPHBII
LUIUHAD (MEH-
3ypka), mabopa-
TOPHBIE CTAKaHbI,
ropsiaasi v Xo-
J0/IHas BOJa




OOBSCHATD IPUIUHY

yueOHOe COTpYyIHHYe-

IIpooonsicenue
Ilnanupyembie pe3yJabTaThl 0CBOCHHSI OCHOBHOH 00pa3oBaTe/bHOM
MPO-rPaMMbI OCHOBHOTO0 0011ero 0dpa3oBanus (B COOTBETCTBHH €
®roc)
Tema Ocnosnoe Heaxenan Yuusepcaabnblie yqeOnsie geicreus (YY) Henoansosanne
cozep:kaHue YCTaHOBK o0opynoBanus
aypoka TpeameTHbie Meranpeamernbie I
Pe3yJbTaThl NYHOCTHBIC
PesyILTATEL PeryasituBubie Pe3yabTaThl
KoMMyHHKATHBHBI
e
Ilo3HaBaTenbHBIE

HEPABCHCTBA 3THUX KO-
JIAYECTB TCIIOTHI

CTBO ¥l COBMECTHYIO
JESTENBHOCTD C YUH-
TEJIEM U CBEPCTHHKA-
MH; pabOTaTh MHIUBH-
JyalbHO | B IPYIITIE




JlabopatopHas
pabota Ne 4

JlabopaTopHast
pabora Ne 4.
«3mepenue
yIEIbHOH Te-
III0EMKOCTH Be-
IIECTBa»

Hayuuts: u3me-
PATH YIEIbHYIO
TENJI0EMKOCTh
BEIIIECTBA; BbI-
YHUCIISTH O~
IPEIIHOCTh KOC-
BEHHOI'0 H3Me-
pEHHUs yIeIbHOU
TEIJI0EMKOCTH
BeIIecTBa

Ymems: nabmonats
npolece Teronepe-
JIauu; paCCUUTHIBATH
KOJIMYECTBO TEIUIOTHI,
HE0O0X0aUMOE JIJIs1 Ha-
IPEBAHMS BOJIBI M BBI-
JIesIeMOe TIPH
OXJIa)KICHUH Tea,
TPUMEHSTH YpaBHE-
HHE TENJI0BOro 0Oa-
JaHca Juis onpenerne-
HHUS YAEIBHOM TEIUIO-
EMKOCTH BEILIECTBA

PerynsTuBHbie: mia-
HHUPOBATb CBOM JICH-
CTBUSI B COOTBETCTBHH
C MIOCTABJICHHOI 3a/1a-
Yeil U yCIOBUAMU €€
peayin3aiui.
Ilo3naBaTe/bHbBIE:
OCYIIECTBIATh (puKca-
M0 HHpOpMALUK 00
OKpPY’KarolIeM MUpe ¢
MOMOIIBIO HHCTPY-
meHToB UKT.
KomMmyHukaTuBHbIE:
OpraHU30BBIBATH
y4eOHOe COTpYAHUYE-
CTBO ¥ COBMECTHYIO
NeSTeNbHOCTD C Y4H-
TEJNEM U CBEPCTHUKA-
Mu; paboTaTh MHIUBU-
JyaJbHO U B TPYIITIE

CaMoCTOATENBHOCT B
NpUOOPETEHNH HOBBIX
3HAHUH U TIPaKTHYe-
CKHX YMEHUH

JlaTuuk Temmnepa-
TYypBbl, TEPMO-
METp, KaJopu-
METp, rops4as
MXOJIOAHAS BOJA,
MEpHBIN 1IH-
JUHJP, TPY3 LU~
JIUHAPUYECKUH C
KpPIOYKOM, HUTb,
3JIEKTPOHHBIEC BE-
CBI




IIpooonsicenue

Tema

OcHoBHOE
coJep:kaHue

IeneBas
YCTaHOBK
aypoka

[lnanupyembie pe3y/ibTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeILHOM
NpO-rpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBHH €

Proc)

IIpeamernbie
pe3yJabTaThl

YHuusepcaiabHbie yueOnbie aeictus (YY)

MeranpeameTHbIie
pe3yJIbTaThl
PeryasituBHbie
KoMMyHHKaTHBHBI
e
IHo3naBaTenbHbBIC

JInunocTHBIE
pe3yJIbTaThl

HUcnoan3oBanue
000pya0BaHus

Pa3nen 4. UBMEHEHUE ATPETATHBIX COCTOSHUM BEIECTBA (6 u)




[InaBnenue n
OTBEpZEBaHNE
KpUcTaJuye-
CKHX BELIECTB.
@poHTaIbHBIE
JTabopaTopHbIe
paboThI

[InaBnenue TBEP-
IBIX Te1. Temre-
parypa IiaBJie-
uust. O0bscHe-
HHUE Tpoliecca
IUIABJICHUS C TOY-
KU 3pEHUS MOJIe-
KYJISIPHO-
KHHETH-UYEeCKOM
TEOPHHU CTPOCHUS
Bellle- CTBA.
Kpucramnum-
3arus. Temmnepa-
Typa KpUCTAILTU-
3aI1H.
IImaBnenne n
KpUCTAITN3AIIUS
aMOp(HBIX TeJ.
VenpHas Temo-
Ta TJIaBJICHHUS:
yCJI0BHOE 000-
3HaYeHue, eu-
HHUIIA U3Mepe-
HUsL, QU3MYECKUit
CMBICII.
dopmyna

CdopmupoBaThb
3HAHHMS O TLIaB-
JICHUH M OTBEp-
JICBaHUU Be-
IIECTB.
Hayuuts: Ha-
OMroaTh 3aBU-
CUMOCTb TEMIIe-
paTypsl Kpu-
CTaJUIMYECKOTO
BEIIECTBA MIPH
€ro IUIABICHUN
(kpucranuza-
IIUH) OT BpeMe-
HU; BBIYUCTIAT
KOJIMIECTBO Te-
IUTOTHI B IIPOTIEC-
ce TerIonepe-
JIQuM TIPH TIaB-
JICHUH U
KpHUCTaTN3a-
L[UU; OTIpeJie-
T 10 Ta0mIuIe
3HAUEHHUS TeM-

3nams: onpeseneHue
SIBJICHUH TIJIABIICHHUS,
OTBEpP/ICBAHUS], TEM-
HepaTyphl [UIABICHHU,
YIETbHOM TEIIOTHI
TUIABJICHUS; €AMHUILLY
U3MEPEHUS YAEIbHOU
TEIUIOTHI IJIABJICHHUS U
e€ puznvecKuit
CMBICIT; hOpMYITy ISt
pacuéra KoJM4yecTna
TEIIOTEI, HEOOXOIH-
MOT0 JIJIS TUIABJICHUS
KPUCTAJUIMYECKOIO
BEIIIECTBA U BBLIETIS-
FOLIETOCs IIPU €T0
OTBEP/ICBaHUHU.
Ymems: nons3oBaTh-
cs TabNUI[aMH 3HaYe-
HU TEMITEPATy Bl
TUTABJICHUS U Y IeTTb-
HOM TEIUTOTHI TIaBJIe-
HHS BEIIECTB; 00bsIC-
HSTh POLIECC TIJIaBIIE-

PeryasiruBHbie: yuu-
TBIBATH BBIIEIECHHBIE
YUIUTENIEM OPUEHTUPBI
JIIEUCTBYUS B HOBOM
yueOHOM MaTepuale B
COTPYTHUYECTBE C
YUUTEIIEM.
Ilo3HaBaTeJbLHBIE:
OTPEEINATh MOHATHUS,
HCIIONB30BaTh 3HAKO-
BO-CHMBOJIHYECKUE
CpEe/CTBa, B TOM YHC-
JIe MOJENIN U CXEMBEI,
JUISL peIIeHHs 33124

Pa3BuTne nosznasa-
TENBHOTO HHTEpeca K
buzuke

DpoHnTaabHAA
JadopaTopHas
padora Ne 1.
«Omnpenenenne
yAeJbHOM Te-
IVIOTHI IJIaBJIe-
HHS JIbA»: [1aT-
YHK TEMIIEpaTy-
PBI, KaJIOpUMETp,
COCY/I C TAlOLIUM
JB0OM, COCYJL

C BOJIOM, DJICK-
TPOHHBIE BECHI.
®ponTanbHas
JadopaTopHas
padora Ne 2.
«O0pazoBanne
KPHCTAJLIIOBY!
MHUKPOCKOTI,
npoodupka

C HaCBILCHHBIM
pacTBOpoM
JIByXPOMOBOKHC-
JIOTO aMMOHHUS,




IIpooonsicenue

Il1aHupyeMblie pe3yJbTaThl 0CBOCHHSI OCHOBHOW 00pa3oBaTebHOM
NPO-TPpaMMbl 0CHOBHOT0 0011ero 06pa3oBaHusi (B COOTBETCTBHH €

®roo)
Tema OcnoeHoe Henesas YHuusepcaiabHbie yuyeOnbie aeictus (YY) Hcnoabsopanue
cojlep:kaHue YCTaHOBK o0opy10BaHus
aypoka TpeamerTHbie MertanpeameTHble [——
pe3yJIbTaThl PE3yIbTATEL HHHOETIB!
PeryasituBHbie pe3yJIbTaThl
KoMMyHHKaTHBHBI
e
Ilo3HaBaTe/IbHBIE
s pacy€ra Ko- | TepaTyphl IUIaB- | HUSA U OTBEPACBAHUS peaMETHOE
JMYECTBA TEIUIO- | JIEHUS M yaenb- | Ha ocHoBe MKT; CTEKJIO, CTEKJISH-
Tbl, HEOOXOIUMO- | HOM TEIUIOTHI CpaB-HUBATh MPOLECC Has Magoyka
ro JUIA IJIaBJIe- IJIaBJICHUS Be- IUIaB-JIEHUS U
HUS TeIa. IECTBA; IPUME- | OTBEpAEBA- HHUA B
dponTanpHas HATH TIONyYEeH- 3aBUCUMOCTH OT
nabopaTopHast HBIE 3HAHHS K YAETHHOM TETUTOTHI
pabotaNe 1. PEIIeHHUIO Tpa- | IUIABJICHUS
«Omnpenenenne | (UUECKHX 33124
YIEIBHOM TEeTIo-
THI TUTABJICHHS
JBAY.
@poHTanbHaAs
nabopaTtopHas
pabora Ne 2.
«O0pa3oBanue
KPHUCTAJJIOBY
Hcnapenne n | ITapooOpazosa- | ChopmupoBars | 3nams: onpesencHue | PeryjsiTuBHbIE: Pa3puTne nosznasa- JemoncTpanus
KOH/ICHCALU Hue. Mcnapenue. | 3HaHMS 00 MCla- | SBJIEGHUI UCNIAPEHUS U | yYMTHIBATh BBIACNCH- | TelbHOro uHtepecak | «Mcmapenue

3aBUCUMOCTh PEHHMHU U KOH- KOHJICHCALlMM, HACBI- | HBIC YUHTENEeM OpHeH- | (u3uke CITHPTa»: JaTYHK
CKOpOCTHU UCTIa- | JAEHCAILHH. IIEHHOT 0 Hapa. TUPBI I€HCTBHUS B HO- TeMIIepaTyphl,
peHus oT pozia Hayuuts: nccne- | Ymems: 0ObACHATH BOM y4eOHOM MaTepu- npobupka, Jiu-
KMJIKOCTH, TI0- | JoBaTh 3aBuch- | Ha ocHoBe MKT mpo- | ane B cotpyaHndecTse cTo4KH Oymaru,
a1 e€NOBEPX- | MOCTh 1IeCChl MCIIAPEHUS U C YUHTEIIEM. PE3UHKH, pa3HbIe
HOCTH U TEMITE- CKOPOCTH KOHJICHCALIMH U TIPO- CIMPTHI




HCIIapCHUA OT

IIpooonicenue
IlnanupyeMbie pe3yJbTaThl 0CBOEHHSI OCHOBHOW 00pa3oBaTebHOI
NMPO-TPaMMbl 0CHOBHOT0 0011ero 06pa3oBanusi (B COOTBETCTBHH €
oI o)
TeMma OcnoBHoe Hexesan YuuBepcanbHbie yueonbie aeiicreus (YY) HcnomssoBanne
cojepxaHue YCTAaHOBK 000py10BaHuUs
MeranpeamerHbie
aypoka
HPEHMETHLle pe3yJabTaThl JIMYHOCTHBIE
€3yJIbTAThI
pesy PerynsitTuBHbie pe3yJIbTaThl
KommyHuKaTHBHBI
e
ITo3naBaTenbHBIE
parypsl. [lonn- poJia )KUAKOCTH, | UCXOAAIINE TIPH ITo3naBartenbHbIE:

’KEHHE TeMIepa-
TYPBI KUTKOCTH
NP UCTIAPEHUU.
Konnencamms.
HacrwieHnblit
nap. 3aBUCH-
MOCTb JIaBJICHHS
Y IJIOTHOCTH Ha-
CBIIIICHHOTO T1a-
pa OT TemIepary-
pBL.
Hewnaceimen-
HBIi1 I1ap

IUIOIIAIH €€ T10-
BEPXHOCTH U
TEMIIEPATYPHI

TOMHU3MEHEHUS
SHEPTHH; BBISBIATH U
00BsiC- HATD
(bakTopsbl, BIUA-
IOIME Ha CKOPOCTh
UCTIApEHHUS

onpenemm, IIOHATHS,
co3/1aBaTh 0000111Ee-
HUA




Kunenne.
VaenpHas te-
IJI0Ta apo00-
pazoBaHHs

Kunenne. Tem-
neparypa Kure-
HUsl. DHEpreTu-
YecKue MpeBpa-
LICHUS,
IPOUCXOIAIINE
B MpoIIecce Ku-
neuust. Y neib-
Has TeIUIoTa ma-
pooOpa3zoBaHus
(KOH/IEHCAIINH):
ycIoBHOE 000-

Cdopmuposar
b 3HaHUA O
KHIIC-HUH.

HayuuTts: uccie-
J0BaTh 3aBHCH-
MOCTb TEMIIEpa-
TYpbI KUJIKOCTH
NPy €€ KUTICHNH
(KOHIEHCaLUH)
OT BPEMEHH;
paccuuThIBaTh
KOJINYECTBO Te-

3namy: onpenenexue
SBIICHUS KUIIEHUS,
TEeMIIEpaTyphbl KHIe-
HUS, YIeIBbHOU TEeIIo-
Thl TAPO0OPA30BAHUS;
EMHULYY U3MEPEHUS
yAENbHOM TeIIOTHI Ma-
poobpa3oBaHus u eé
(usnuecKuil cMbICII.
Ymems: 00bsicHATD
MPOIIECC KUTIEHUS Ha

PerynsaTuBHnsbie: yuu-
THIBATD BEIIEIEHHEIE
YUUTENIEM OPUEHTUPBI
JIIEUCTBYUS B HOBOM
y4eOHOM MaTepuase B
COTPYTHHYECTBE C
YUHUTEIIEM.
ITo3HaBaTeJLHDBIE:
OTPEEINATh MOHATHUS,
HCIIONB30BaTh 3HAKO-
BO-CHUMBOJIMYECKHE
CpEe/CTBa, B TOM YHC-

CamocTosITeIbHOCTD B
NPHOOPETEHUH HOBBIX
3HAHMH ¥ IIPaKTHYe-
CKMX YMEHUU

JdemMoHcTpanus
«H3y4yenune
npouecca K-
HEHHUS BOJbI»:
JaT4uK TeMIepa-
Typbl, IITATHB
YHUBEPCAJIbHBIN,
K0J10a CTeKJISIH-
Hasl, CIIUPTOBKA,
[OBapeHHas
COJIb




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOCHHSI OCHOBHOM 00pa30BaTebHOI
NPO-rPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus (B COOTBETCTBUH C

dIroo)
Tema Ocnosnoe Henenas YHuusepcaibHbie yueOnbie aeictus (YY) Hcnoabsosanne
coJep:KaHue YCTAHOBK 000py/10BaHuUs
aypoka TpeaveTnble MeranpeamerHbie I
pe3yabTaThI HYHOCTHBIC
PesyILTATE PeryasiTHBHbIE pesyaIbTaThI
KoMMyHHKaTHBHBI
e
ITo3naBaTenbHbBIE
3HAa4YEHHUE, /I1- IIOTHI, HE00X0- | ocHOoBe MKT; JIe MOJIEIIN ¥ CXEMBI,
HHIIa U3MEpe- JMMOE IS T1a- MOJIb30-BaThCs JUTIS peIeHUs 3814

HUs, pu3nye-
CKHH CMBICII.
®opmyna s
pacuéra Kommye-
CTBa TEIIOTHI,
HEOOXOJIMMOTO
JUIS KAIICHUS
KHUJKOCTU H BbI-
JENSAIOMIErocs
pu €€ KOHJIEH-
caruu

poobpa3zoBaHus
BEIECTBA JIaH-
HOM MaccChbl;
OTIPEJICIATH 10
Tabnuie 3Have-
HUSI TEMIIEpaTy-
PBI KHTICHUS 1
yIETIbHOM Te-
TUIOTHI Aap000-
Pa3oBaHUS KUJI-
KOCTelH; ycra-
HaBIIUBAaTh
MEXIIPEIMET-
HbIE CBA3U (u-
3UKHU U MaTeMa-
TUKH TIPH periie-
HUU
rpadu4ecKux
3amaqy

Tabnuiel 3Ha-4eHu
TEMIIePaTypbl KUIIEHUS
Y yJIeTbHON TETIOTHI
napooopa3o-BaHus
JKUJKOCTEH;
CpPaBHUBATD Y IeTbHbBIE
TETUIOTHI TTAPO0Opazo-
BAHUS JUTS PA3TUYHBIX
BEILIECTB U MPOIECC
KHUIEHHS B 3aBUCUMO-
CTH OT Y/€JbHOI Te-
IJIOTHI TapooOpa3o-
BAHHS; OTIPEJICTIATH
XapakTep TETJIOBBIX
NpoLIECCOB (HarpeBa-
HHUE, OXJIAXKIECHUE, KU-
TICHHE, KOH/ICHCAIIHS)
10 rpauKy 3aBUCH-
MOCTH TeMIIEpaTypbl
Tena OT BpEMEHU;
IPUMEHATH HOPMYITy
JUISL pacy€ra KoJIuye-
CTBa TEIUIOTHI




IIpooonsicenue

Tema

OcHoBHOE
coJep:kaHue

IeneBas
YCTaHOBK
aypoka

Ilnanupyemslie pe3yJabTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI
HPO-TPAMMBbI 0CHOBHOI'0 00111er0 00pa3oBaHus (B COOTBETCTBHM C

Proc)

IIpenmeTHbIe
pe3yJIbTaThl

YHuusepcaiabHbie yueOnbie aeictus (YY)

MeranpeameTHsbie
pe3yJIbTaThl
PeryasituBHbie
KoMMyHHKaTHBHBI
e
IHo3naBaTenbHbBIC

JInuHocTHBIE
pe3yJabTaThbl

HUcnoan3oBanue
o0opynoBaHus

BpALICHUSI BEILECTBA
B Map U BBIAECTSIONIE-
rocsl IPH €ro KOH/IECH-
caruu




Biaxxnoct
bBO3/yXa.
@poHTanbHaAsA
naboparopHas
pabora

AOconoTHas
BJIQXKHOCTh BO3-
nyxa. OtHOCH-
TeJIbHAs BIAX-
HOCTb BO3/1yXa.
®dopmyna s
pacuéra OTHO-
CUTEJIbHOM
BIIQKHOCTH BO3-
nyxa. Touka po-
cbl. BonocHoit
TUTPOMETD.
3HaueHue
BJIQ)KHOCTHU BO3-
Jyxa JJIsl AKu3-
HEZEATENbHOCTH
yenoseka. Pe-
IHIEHHE 3a/1a4.
®poHTanpHas
JaboparopHas
pabora «3me-

Cdopmuposath
3HAHMS O BIIAXK-
HOCTH BO3JlyXa.
Hayuwurts: onpe-
JeJAThH 10 Ta-
OJILEe IUIOT-
HOCTb HAaCBIIIIEH-
HOTO napa npu
pa3Hoi TemIie-
paType; aHau-
3UpOBATH
YCTPOMCTBO U
NPUHIAT AeH-
CTBUS TICHXPO-
MeTpa, BOJIOC-
HOT'O THUTpOMe-
Tpa; U3MEPATH
OTHOCHUTENBHYIO
BJIQYKHOCTH BO3-
JyXa; aHaJIN3u-
pOBaTh BIUSHHE

3namy: onpenenexue
a0COJIIOTHOH BJIAYKHO-
CTU BO3/yXa, OTHOCH-
TENLHON BIIAXKHOCTH
BO3/IyXa.

Ymemy: usmepsts ot-
HOCHUTEIBHYIO BIIaX-
HOCTh BO3/yXa C I0-
MOIIIBIO
TICUXPOMETPA;
OOBSICHITE 3aBUCH-
MOCTb OTHOCHUTEILHON
BJIAKHOCTHU BO3yXa
OT TEMIIEPaTyphI

PerynsaTuBHnsbie: yuu-
THIBATD BEIIEIEHHEIE
YUUTENIEM OPUEHTUPBI
JIIEUCTBYUS B HOBOM
y4eOHOM MaTepuase B
COTPYTHHYECTBE C
YUHUTEIIEM.
ITo3HaBaTeJLHDBIE:
OTPECNATH MOHATHS,
HCIIONB30BaTh 3HAKO-
BO-CHMBOJINYECKUE
CpEZCTBA, B TOM YHC-
JIe MOJIEJIA U CXEMBI,
JUIS pelieHus 3a1a4

V6ex1EHHOCTD B HE-
00XOIMMOCTH pa3yM-
HOT'O UCTIONIb30BAHUS
JOCTIKEHUN HAYKH U
TEXHOJIOTUH [ 1ajib-
HEHIEero pa3BUTUS
YeJI0BEYeCKOro 00-
1IecTBa

Jat4uk Temmnepa-
TYpBI, TEPMO-
METp, Mapis, co-
CY/Jl C BOJIOM




IIpooonsicenue

Tema

OcHOBHOE
cofiepKaHue

IMeneBas
YCTaHOBK
aypoka

Ilnanupyembie pe3yabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPO-rPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus (B COOTBETCTBUH C

®roc)

IIpenmeTHbIe
pe3yJabTaThl

YHuBepcaibHbie yueOnbie aeiicreus (YY)

MertanpeameTHbie
pe3yJIbTaThl
PeryasituBHbie
KoMMyHHKaTHBHBI
e
Ilo3naBaTeJIbHBIC

JInuHocTHBIE
pe3yabTaThl

Hcenoab3oBanue
o0opy/0oBaHus

PEHUC BJIAXKHO-
CTH BO3QyXa»

BIQXKHOCTH BO3-
JyXa Ha jKU3He-
JIeATeIbHOCTD
YyejoBeKa

Pa3nea 5. TEIINIOBBIE CBOMCTBA )KUJKOCTEM, TA30B M TBEPJIBIX TEJI (4 u)




CBs3b MEXIY
napameTpaMu
COCTOSIHHS Ta-
3a. [Ipumene-
HHE ra3oB

3aBUCHUMOCTh
JIABJEHM rasa
JTAaHHOM MacChI
oT 00BEMa Ipu
IMOCTOSTHHOM
TeMIlepaType.
I'padux nomny-
YEHHOM 3aBUCH-
MocTH. O0BsIC-
HEHUE 3aBHUCH-
MOCTH Ha
OCHOBE II0JI0Ke-
auii MKT.
3aBU-CUMOCTH
obnémarasa
JTAHHOW MacChl
OT €ro
TEeMITepaTyphl
IpH TIOCTOSTHHOM
JIaBJICHUM, JIaB-

CdopmupoBarb
3HaHus 00 ume-
aNlbHOM Ta3e, ra-
30BBIX 3aKOHAX.
Hayuurts: uccine-
J0BaTh VIS Ta3a
JAHHOM Macchl
3aBUCHUMOCTH:
JaBJICHUS OT
o0béMa 1pu 110-
CTOSIHHOU TEM-
nepatype, 00be-
Ma OT TemIepa-
TypHBI IPU
MIOCTOSIHHOM
JIaBJICHUH, J1aB-
JICHUS OT TeMIIe-
paTypsl pH 110-
CTOSSHHOM 00BE-

3namyp: TOHATHSA Hjie-
aNbHOTO Ta3a; u30Tep-
MHYECKOT0, n300ap-
HOT'O M U30XOPHOTO
HPOLIECCOB; POPMYJIH-
POBKY 3ak0HOB boii-
11 — Mapuorra,
I'et-JIroccaka,
[[Mapns,rpanutist
MIPUMEHUMO-CTH
JTAHHBIX 3aKOHOB.
Ymems: onuceiBath
SKCIEPUMEHTBI, O]
TBEP/KAAIOLIHIE 3aK0-
Hbl boisa —
Mapuor-Ta, I 'eii-
JIroccaxka, Hlapms;
OOBSCHATH Ta30BbIE
3aKOHbI HA OCHOBE
nonoxxennit MKT

PerynsituBHbie: yuu-
TBHIBATh BBIICIICHHBIC
YUUTEIIEM OPUEHTUPBI
JICHCTBUS B HOBOM
y4eOHOM MaTepuase B
COTPYAHUYECTBE C
YUUTEIIEM.
Ilo3naBaTejbHBIE:
ONpeeIsTh HOHATHS,
HCII0JIB30BaTh 3HAKO-
BO-CHUMBOJIMYECKHE
Cpe/CTBa, B TOM YHC-
JIe MOJIEJIA U CXEMBEI,
JUIS peLLIeHHs 3a/1a4

YOexaéHHOCTh B BO3-
MOYKHOCTH ITO3HAHHSA
HIPUPOJIBI

JdemoncTpanus
«A3menenne
JaBJIEHHUS razac
H3MEHEHHEM
o0béma npu
MOCTOSTHHOM
TeMInepaType».
JaTYHK JlaBJie-
HHS, JATYUK TEM-
neparypsl, mTa-
THB, COCY/I JUIS
JIEMOHCTpPALIHT
ra3oBBIX 3aKO-
HOB, HacocC.
JdeMoHCcTpanus
«MA3meHeHHn e
JaBJICHHS ra3ac
H3MEHEHHEM
TeMIIepaTypsbl
NpH NOCTOSIH-
HOM




IIpooonsicenue

Tema

OcHoBHOE
coJep:kaHue

IeneBas
YCTaHOBK
aypoka

Ilnanupyemslie pe3yJabTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI
HPO-TPAMMBbI 0CHOBHOI'0 00111er0 00pa3oBaHus (B COOTBETCTBHM C

®roce)
YHuusepcaiabHbie yueOnbie aeictus (YY)
m MeranpeameTHbIie
PEIMETHBIE pe3yIbTAThI JInuHocTHBIE
€3yJIbTaThI
pesy PeryasituBHbIe pe3yJabTaThbl
KoMMyHHKaTHBHBI
e

Ilo3HaBaTeabHBIE

HUcnoan3oBanue
o0opynoBaHus




JIeHMs ra3a JaH-
HOM MacChHI OT
TEMIIEPATYPbI
pH
ITOCTOSSHHOM
o0néme. ['paduk
KaXKJ10T0 TIpo-
riecca. O0bsic-
HEHHE KaXKI0I0
nporiecca Ha oc-
HOBE I10JIOXKeE-
Huii MKT. IIpu-
MEHEHHE Ta30B
B TEXHUKE

Me€; OOBICHSATD
9THU 3aBUCHUMO-
CTH Ha OCHOBE
MOJIOKESHUH
MKT;
MIPUMEHSATD
MOJTyYCHHBIC
3HAHUS K perie-
HUIO 33124

00béMe»: 1ar-
YHK JaBJICHHS,
JIATYUK TeMIepa-
TYpbl, LITATHB,
coCy IS Jie-
MOHCTpAlIUH Tra-
30BBIX 3aKOHOB,
JIMHEWKA, COCY]I C
BOJIOM, CIUPTOB-
Ka.
JdeMoHcTpanus
«A3meHnenue
00béMa razac
H3MeHeHHEeM
TeMIepaTyphbl
NpHU NOCTOSIH-
HOM JaBJie-
HHN»: TaTUNK
JIaBJICHUS, 1aT-
YUK TEMIepaTy-
pbl, LITATHB, CO-
Cy[ JJISl IEMOH-
CTpaIMX Ta30BbIX
3aKOHOB, JIMHEH-
Ka, COCY/ C BO-
JIOH, CITUPTOBKA




IIpooonsicenue

Tema

OcHoOBHOE
cofiepKaHue

IMeneBas
YCTaHOBK
aypoka

Il1aHupyeMblie pe3yJbTaThl 0CBOCHHSI OCHOBHOW 00pa3oBaTebHOM
NPO-TPpaMMbl 0CHOBHOT0 0011ero 06pa3oBaHusi (B COOTBETCTBHH €

Proc)

IIpenmeTHbIe
pe3yJabTaThl

YHuBepcaibHbie yueOnbie aeiicreus (YY)

MertanpeameTHbie
pe3yJIbTaThl
PeryasituBHbie
KoMMyHHKaTHBHBI
e
Ilo3naBaTeJIbHBIC

JInuHocTHBIE
pe3yabTaThl

Hcenoab3oBanue
o0opy/0oBaHus

Pazgen 7. SJEKTPUUECKHUH TOK (14 u)

CunaToka. AM- | Cuna toka. Ye- | ChopmupoBars | 3wams: onpenencaue | PeryastuBHble: mia- | CamocTosTenbHOCTh B | JlaTumk TOKa, am-
nepmetp. Jla- | J0BHOE 0003HA- | 3HAHHS O CHJIE CUJIBI TOKA; CAUHUILY HHUPOBATh CBOU JIEH- NpHOOPETEHNN HOBBIX | TIEPMETP
O6opaTopHas YeHUE U CJIMHA- | TOKa, MPUOOpe | M3MEPEHHUS CUIIBI TOKA | CTBHS B COOTBETCTBUM | 3HAHHUI U MpaKTUUe- JBYXTIpEIEb-
pabora Ne 5 114 CHJIBI TOKA. JUISl U3MepeHust | U e€ QU3NIeCKui C IOCTABJICHHOM 3a/1a- | CKMX YMEHUU HbIiA, ICTOYHUK

JonbHble 1 CHJIBI TOKA. CMBICT; GOpMYITy JUIst | 4eil U YCIOBUSIMU €& MUTaHUsL, KOM-

KpaTHble eiMHu- | Hayuuth: ompe- | ompeneneHus: CUiIbI peanu3aium. IUIEKT MTPOBOJIOB,

bl CUJIBI TOKA. | JEJNSATb LieHy Je- | Toka; mpubop 1 u3- | Ilo3HaBaTesIbHBIE: PE3UCTOPHI,

AmnepMeTp — | JIEHUS LIKaJIbl MEpPEeHUS CUIIbI TOKa; OCYIIECTBIATh (uKca- KJTFOY

npubop AN U3- | aMIepMeTpa; npaBuia paboTsl ¢ U0 nHPopMaImu 06

MEpEHHUS CHIIBl | M3MEPATH CUITY puoopoOM. OKpY’KaroleM MHUpe ¢

TOKa, CII0co0 TOKA Ha pa3iuy- | Ymems: NONB30BaTh- | MOMOIIBIO HHCTPY-

€ro MOAKJIIYe- | HBIX y4acTKax cs amnepmerpom it | MeHToB UKT.

HUA B Lenb. Jla- ANEKTPUUYECKOW | OMPEIEIICHUS CUITBI KommyHukaTuBHbie:

OopatopHas pa- | LENu, 3aIUChI- TOKA B IIETH; OLICHH- OpraHU30BbIBATH

0ota Ne 5. BATh pe3yJbTaT C | BaTh PE3yJbTaThl U3- y4eOHOe COTpyHIYE-

«COopka 27ek- | y4€ToM MOrpel- | MEepeHUid; MPUMEHATh | CTBO M COBMECTHYIO

TPUUECKON LIENU | HOCTH u3Mepe- | GopMyiny 1/s pacyéTa | AESTENbHOCTD C YUH-

U U3MEPEHUE HUSA CHUJIbI TOKA TEJEM U CBEPCTHHKA-

CHUJIbI TOKA Ha Mu; paboTaTh UHUBH-

Pa3IUYHBIX €€ AyalbHO U B IpyIIIe

y4acTKax»
DIeKTpuye- Onextpudyeckoe | ChopmupoBath | 3nams: onpenencuue | PeryasituBnble: mia- | CaMOCTOSATENBHOCTD B | JlaTuuk Harmps-
CKOE HalpsDKe- | HaNpsHKEHHE. 3HAHUA O HAIIPSA- | HANPSKEHUS; eUHU- HHUPOBATh CBOU J€H- NpUOOPETEHNH HOBBIX | JKEHHUS, BOJIBT-




IIpooonicenue

Il1anupyeMbie pe3yJbTaThl 0CBOCHHSI OCHOBHOW 00pa3oBaTebHOM
NPO-TPpaMMbl 0CHOBHOT0 0011ero 06pa3oBanusi (B COOTBETCTBHH €

Proc)
Tema OcnoeHoe Henenas YHuBepcanbHbie yueOnbie aeiicreus (YY) Henos3oBanne
cojep:kaHue YCTaHOBK o0opynoBaHus
aypoka Tpemernsie Meranpeamerneie 1
pe3yabTaThl HYHOCTHBIE
PesyJILTaTHL PeryasituBHble pe3yabTaThl
KoMMyHHKATHBHBI
e
ITo3naBaTeabHbIE
Hue. BonbT- VcnoBHoe 000- | jkeHuH, npubo- | 1y U3MEpeHHs Halps- | CTBUS B COOTBETCTBUM | 3HaHMil M IpakTHye- METp JIBYXIIpe-
MeETp. 3HAueHME ¥ €U~ | pe JULi U3Mepe- | JKeHUs U ee puzmde- C IIOCTABJICHHOM 33/Jja- | CKUX YMEHHUHI JENBHBIH, NCTOY-
JlabopatopHasi | HMIA HampsKe- HUS Hampspke- | CKUil cMbIci; GopMy- | 4eill U yCIOBUSAMHU €€ HUK [TUTaHHUS,
pabota Ne 6 Hus. BonpT™merp, | Hus. Ty JJ1s ONPENEICHUS peanu3annu. KOMIUIEKT ITPOBO-
ero HazHaueHue | Hayuwrts: pac- HanpspkeHus; npubop | Io3HaBaTesbHBIE: JI0B, PE3UCTOPBI,

¥ c1oco0 mnoj-
KJIIOYEHUS B
nens. Jlabopa-
TOpHast paboTta
Ne 6. «M3mepe-
HUE HaTpsiKe-
HUSL HA Pa3iny-
HBIX y4acTKax
JNIEKTPUYECKOM
T

CUNTHIBATh 3Ha-
yeHus Guznde-
CKHX BEJIMYUH,
BXOJAIIMUX B
(Gopmyny Hanps-
KEHUS; U3Me-
PATH HaTIpsKe-
HUS Ha pas3inny-
HBIX Y4acTKax
3JIEKTPUYECKOU
LIENH; 3aIUChI-
BaTh PE3YJIbTAT C
y4€TOM IOorpen-
HOCTH U3Mepe-
HUs

JUISl U3MEPEHUs Ha-
NPSDKEHNUS; TpaBUiIa
paboThI ¢ pudopoM
Ymems: nons3oBats-
Csl BOJILTMETPOM JIJISI
OIpeJieIeHNs Hampsl-
’KEHHS B LIETIH, OLICHH-
BaTh Pe3yJIbTaThl U3-
MEPEHUH; TPUMEHSTH
Gopmyny mst pacuera
HaNpPsSDKEHUs

OCYILECTBIIATh (PUKCa-
1o uHGopmManuu oo
OKPY’KarolleM MUpE ¢
HIOMOILBIO HHCTPY-
meHToB MKT.
KommyHuKkaTuBHbIE:
OpraHU30BBIBATH
y4e0HOe COTpYAHUYE-
CTBO U COBMECTHYIO
JESITENbHOCTD C YUH-
TENEM U CBEPCTHHUKA-
MU; paboTaTh UHANBH-
JyaJbHO U B TPYIINIE

K04




Cornpotusiie-
HUE MPOBOIHHU-
Ka. 3akodH Oma

3aBUCUMOCTD
CHJIBI TOKA OT
HaNPsDKCHUS Ha

CcdopmupoBathb
3HaHKA 00 dJIeK-
TPHYECKOM CO-

3namy: onpenenenue
AIEKTPHYECKOTO CO-
NPOTUBJICHHUS; CIMHHU-

PerynsiTuBHble: yuu-
THIBATb BbIJICJICHHbIE
yUUTEIEM OPUCHTHPBI

CamocTosTebHOCTD B
IpUOOPETEHUU HOBBIX
3HAHMH ¥ IIPaKTHYe-

JdemoncTpauust
«HccaenoBa-
HHe 3aBHCHMO-

JUISl yJacTKa y4YacTKe LIeMu MPOTUBJIEHUH, | LIy U3MEPEHUs COMPO- | JECHUCTBHS B HOBOM CKUX YMEHUH CTH CHJIBI TOKA
Lemnu IpU IOCTOSIH- 3akoHe OMa. TUBJIEHUS U e€ Ppusu- y4eOHOM MaTepHale B NPOBOJHHKE
OT Hanps-
IIpooonsicenue
ILlnanupyembie pe3yJbTaThl 0CBOCHHSI OCHOBHOW 00pa3oBaTeJbHOM
NPO-TPaMMbl 0CHOBHOT0 0011ero 06pa3oBanusi (B COOTBETCTBHH €
Proc)
Tema Ocnognoe Lenenast YHuBepcaibHbie yueOnbie aeiicreus (YY) Hcnonbsosanne
cojiep:KaHue YCTaHOBK o0opy/oBaHus
aypoka Mpexmerabe MetanpeameTHbIe
pe3yJabTaThl JIM4YHOCTHBIE
€3yJIbTAThI
pesy PeryasituBHbie pe3yJIbTaThl
KoMMyHHKaTHBHBI
e

ITo3HaBaTeJbLHBIE




HOM COIPOTHB-
nenuu. Compo-
THUBJICHHE TIPO-
BOJHUKA. Y-
JIOBHOE
0003Ha4YeHNE U
€/IMHUIIA COTIPO-
tuBieHus. [Ipu-
poza AIEKTPH-
YECKOTro COIpo-
TUBJICHUSL.
3aBUCUMOCTh
CHJIBI TOKA

OT COTIPOTHBIIE-
HUS yYacTKa Iie-
M TIPU TIOCTO-
SIHHOM Hampsi-
KEHUH Ha 3TOM
y4acTke. 3aKOH
Owma st ydacT-
Ka uenu. Pemre-
HUE 3a/1a4

Hayuurts: uccrne-
JI0BaTh 3aBUCH-
MOCTH: CHJIBI TO-
Ka OT Harpsxe-
HHS Ha y4acTKe
LU [IPH T0-
CTOSIHHOM CO-
MIPOTUBIICHUH;
CHJIBI TOKA OT
COTIPOTUBIICHHS
y4acTKa Iemu
IpH MOCTOSIH-
HOM HampsiKe-
HUU Ha 3TOM
y4acTke; 00bsic-
HSAThH IPUIUHY
BO3HHKHOBEHUS
CONPOTHUBIECHHS
B IIPOBOJTHUKAX;
paccYMTHIBATH
3Ha4YeHus BeNH-
YUH, BXOJSIINX
B 3akoH OMma
JUISL y4acTKa
enu

4ecKHi cMbIcT; (op-
MYJIUPOBKY 3aKOHa
Owma 1714 yyacTka 1ie-
Mu.

Ymems: 00bACHATD
TPUYKHY BO3HUKHOBE-
HUSI COTIPOTHBIICHHS,
OIIpeJIeNIATh U CpaB-
HUBATh COTIPOTHUBIIE-
HUSI METAJTAYECKUX
HPOBOJTHUKOB T10 T'pa-
UKy 3aBUCUMOCTH
CHITBI TOKA OT HAIps-
KEHUS; BBIYUCIIATH
HEHM3BECTHBIC BEIUYHU-
HBI, BXOJISIIHE B 3a-
koH OMa J1j151 yuacTka
1enu

B COTPYJHHUYECTBE C
YUUTEIIEM.
Ilo3naBaTejbHBIE:
OTPEENATH OHATHS,
HCIIOJIB30BATh 3HAKO-
BO-CHUMBOJIHNYECKHUE
CpEe/CTBA, B TOM YHC-
JIe MOJIENI U CXEMBEI,
JUIS pelieHus 3a1a4

JKeHUS»: JATUUK
TOKa, IaTYMK Ha-
OPsDKEHUSL, pe3u-
CTOp, PEOCTar,
MCTOYHUK MUTa-
HUS, KOMIUIEKT
IPOBOIOB, KIIIOY




IIpooonicenue

Il1anupyeMbie pe3yJbTaThl 0CBOCHHSI OCHOBHOW 00pa3oBaTebHOM
NPO-TPpaMMbl 0CHOBHOT0 0011ero 06pa3oBanusi (B COOTBETCTBHH €

®d1oc0)
Tema OcnoeHoe Henenas YHuBepcanbHbie yueOnbie aeiicreus (YY) Henos3oBanne
coJepxaHue YCTaHOBK 000py10BaHuUS
aypoka TpeameTHbie Meranpeamerneie 1
pe3yJbTaThl NYHOCTHbIC
PesyJILTaTHL PeryasituBHble pe3yabTaThl
KoMMyHHKATHBHBI
e
ITo3naBaTebHBIE
JlaGoparopHast | JlaboparopHas Hayuuts: usme- | Ymems: cobupathb Peryasatusnsie: mia- | CamoctostenbHOCTh B | J[aTumk TOKa,
pabota Ne 7 pabota Ne 7. PATh COMPOTUB- | DIEKTPUYECKYIO LIETb | HUPOBATh CBOM JIEH- NpUOOPETEHNH HOBBIX | JATUYMK HAMpshKe-
«W3mepenue co- | JeHHEe IpOBO- 10 ANEKTPUYECKOM CTBUSI B COOTBETCTBUM | 3HAHWM U MPaKTHYE- HUS, aMIIEPMETP
MPOTUBJICHUS JTHUKA TIPH T10- CXEMe€; MOJIb30BAThCA C IIOCTABJICHHOM 33/1a- | CKMX YMEHUU JIBYXITPENEIb-
IPOBOJJHUKA NIPH | MOILH W3MEPUTEITbHBIMU 4eil U YCIOBUSIMU €€ HbIiA, BOJIIbTMETP
TIOMOIIIK BOJIBT- | BOJBTMETPA U npuOOpamH JUIs OTipe- | pean3allvu. JIBYXITPENEIb-
METpa U aMIep- | amnepMerpa Jenenus conporusie- | Ilo3naBaTesibHbBIE: HBIU, PE3UCTOPBI,
METpa» HUS IIPOBOJIHMKA OCYIIECTBIATH (pUKCa- MCTOYHMK TUTa-

10 HHpOpMAIH 00
OKPYXAaI0IIeM MHpPE C
MOMOUIbIO UHCTPY-
menToB UKT.
KommyHuKaTHBHBIE:
OpraHU30BBIBaTh
y4e0HOe COTpYIHUYE-
CTBO U COBMECTHYIO
JEATeNbHOCTD C Y4H-
TEJIEM U CBEPCTHHKA-
MU; paboTaTh HHUBHU-
JyaJlbHO U B IPyIIE

HHA, KOMIUICKT
IpoOBOAOB, KIHOY




Pacuér compo-
TUBJICHUA TIPO-

VenapHoe co-
MPOTHUBIICHUE

CdopmupoBaTh
3HaHU O pac-

3namy: onpenenenue
YAGIBHOTO COIPOTHB-

PerJIﬂTI/IBHLIe:
IIJIaHUPOBATb CBOU

CaMoCTOSITeNTbHOCTD B
PHOOPETEHUH HOBBIX

JlaTuuk Toka,
peocTar, UCToY-

BOJIHUKA. IPOBOJIHMKA. 3a- | YETe CONMPOTHUB- | JICHHS IPOBOJIHUKA; IEUCTBYSA B COOTBET- 3HAHWH ¥ IIPaKTHYe- HUK NUTaHUS,
PeocraTsl. BUCHMOCTb CO- | JIEHHS IPOBOA- | €AMHUILY U3MEPEHUS CTBHU C IIOCTABJICH- CKHUX YMEHUH KOMILIEKT [TPOBO-
Jlaboparop- MIPOTUBJICHUS HUKa. YIENBHOTO CONPOTUB- | HOM 3a/laueii U ycIIo- JIOB, KJIOY
IIpooonsicenue
ILlnanupyembie pe3yJbTaThl OCBOCHHSI OCHOBHOW 00pa30oBaTeJbHOM
NPO-rPaMMbl 0OCHOBHOTO 00111er0 00pa3oBaHusi (B COOTBETCTBUH C
Proc)
ejeBast o
Tema OcnosHoe 1 YHuBepcaibHbie yueonbie aeiicreus (YY) Hcmob3oBanne
coJep:kaHue YCTAaHOBK M 000py10BaHuUS
eTanpeIMeTHbIe
aypoka IpenmetHbie P a1
U pe3yJbTaThbl HYHOCTHbIC
pesy PeryasituBHbie pe3y/IbTaThl
KoMMyHHKaTHBHBI
e

Ilo3HaBaTeabHLIE




Has pabo-

IPOBOJIHUKA OT

Hayuuts: ucce-

JICHUA IPOBOJHUKA U

BUSIMU €€ peaun3a-

taNe 8 €ro Y/IeJIbHOTO JI0BaTh 3aBUCH- | €€ (pu3muecKuit LUH.
COIIPOTUBJICHHUS, | MOCTB COIIPO- cMblciT; popmyinty it | [lo3HaBaTeabHbIE:
JJIUHBI IPOBO- TUBJIEHUS 11PO- pacuéra COIpOTHBIE- | OCYLIECTBIATH (pUKCa-
JHVKA ¥ IUIOIA- | BOJHMKA OT €r0 | HMSA IPOBOIHHUKA. M0 HHpOpMAIUH 00
Y €TO TONEpey- | YAEJIBHOIO CO- Ymemy: BoraucnaTh OKPY>KaroLeM MUPE C
HOTO CEYCHHH. IIPOTUBJICHUS, | CONPOTUBIEHUE PO- MIOMOILBIO HHCTPY-
Peocrathl. JUIMHBI IPOBO- BOJHHUKA; 00BIACHATH MmeHToB UKT.
YcerporcTBo JHMKA ¥ [UIOIA- | yCTPOWCTBO U NpUH- | KoMMyHHKaTHBHbBIE:
IIOJI3YHKOBOI'O | I €r0 IONepey- | LI AEHCTBUS PEOCTa- | YMEHHE OPraHU30BbI-
peoctara u 000- | HOTO CEUYCHMUS; Ta; peryJMpoBaTh CU- | BaTh yueOHOE COTPY.-
3HAUEHME €r0 Ha | BBIYMCIIATH CO- JIy TOKa B LIENH C T10- HUYECTBO U COBMECT-
cxeme. Jlabopa- | mpoTuBIeHHE MOLIIBIO peocTaTa HYIO JIESITENBHOCTD C
TOpHas pabo- IIPOBOIHUKA; YUUTENIEM U CBEPCTHHU-
ta Ne 8. «Pery- OOBSCHATH Kamu; paboTaTh UH/M-
JIMPOBAHHUE CUJIbl | YCTPOMCTBO U BHlyaJIbHO ¥ B TPYIIIE
TOKA B IIETIU C HPUHLHUI JIeH-
MIOMOIIBIO PeO- | CTBHSA PEOCTATa;
cTaTta» peryiIupoBarb
CUITy TOKa B I1e-
1 C IOMOLIBIO
peocrara
[Tocnenosa- [Tocnenosatens- | ChopmupoBats | 3wamp: 3aKOHBI IO~ PeryasituBHble: mia- | CaMoCTOSATENBHOCT B | JlaTuMK TOKa,
TEIILHOE CO- HOE COEIMHEHUE | 3HAHMA O 3aKO- | CJIEIOBATENLHOIO CO- | HUPOBATh CBOM JIEH- NpUOOPETEeHNH HOBBIX | JATYMK HAmpsiKe-




IIpooonicenue

Il1anupyeMbie pe3yJbTaThl 0CBOCHHSI OCHOBHOW 00pa3oBaTebHOM
NPO-TPpaMMbl 0CHOBHOT0 0011ero 06pa3oBanusi (B COOTBETCTBHH €

®d1oc0)
JieBasi o
Tema OcnoeHoe ene YHuBepcanbHbie yueOnbie aeiicreus (YY) Henos3oBanne
coJepxaHue YCTaHOBK 000py10BaHuUS
aypoka TpeveTHbIe MertanpeameTHblie
pPe3yJabTaThl JInyHOCTHBIE
€3yJIbTAThI
pesy PerynssTuBHbIe pe3yIbTaThl
KoMMyHHKATHBHBI
e
ITo3naBaTebHBIE
eJMHEHHUE TIPO- | MPOBOJAHUKOB. | HaxX MOCIEN0BA- | €JUHEHUs IPOBOAHU- CTBHS B COOTBETCTBUM | 3HAHUI U IPAKTHUYE- HUSL, aMIIEPMETP

BOJHUKOB. Jla-
O6opaTopHas
pabota Ne 9

Cuia Toka, Ha-
HpsDKEHUE U Co-
NPOTHBIIECHHUE B
LeNH U Ha OT-
JCIILHBIX €€
y4acTKax Ipu
I0CJIEI0BATENb-
HOM CO€JIMHE-
Huu. JlaGoparop-
Has pabota Ne 9.
«M3y4enue mno-
cJe/10BaTeNbHO-
IO COeTMHEHUS
MIPOBOHUKOBY

TENBHOTO COEIHU-
HEHUA IIPOBOJI-
HHUKOB.
Hayuwurs: uccine-
J0BaTh OCIIE-
JOBATEJIbHOE
COEJIMHEHHE
IIPOBOJIHUKOB;
U3MEPATH CUITY
TOKa U Hamps-
JKEHHE, BBIYUC-
JIATB COIIPOTUB-
JIEHWE TIPOBO-
HUKa

KOB.
Ymems: 00bsicHATH
0COOEHHOCTH TOCIIe-
JI0BATENBHOTO COE/H-
HEHHS TIPOBO/IHHKOB;
PUMEHSTH 3aKOH
Owma a5 ydacTka 1e-
M ¥ 3aKOHBI TIOCIIE-
JIOBATEIILHOTO COE/TH-
HEHHUS JUIS PEIICHUS
3aj1a4; cOOMpaTh
DIEKTPUYECKYIO IIeTh
¥ TIPOBEPSITH IKCIEPH-
MEHTAJIbHO 3aKOHO-
MEPHOCTH ITOCIIE/I0BA-
TEJIBHOTO COCTMHEHWS

C IIOCTaBJICHHOM 3a/1a-
4ell ¥ yCIOBUAMH €€
pean3anuu.
Ilo3naBaTenbHbIE:
OCYILECTBIIATh (PUKCa-
1o uHGopmManuu oo
OKpY>KaroIlleM MUpe ¢
HIOMOILBIO HHCTPY-
mentoB UKT.
KommyHukaTus-
Hble: OpPraHU30BbI-
BaTh yueOHOE COTPY/I-
HUYECTBO U COBMECT-
HYI0 IEATENBHOCTD C
YUUTEJIEM U CBEp-
CTHHMKaMu; paboTaTh
WHIWBHUIYaJbHO U B

rpymie

CKUX YMEHUHI

JBYXIIPEIEIb-
HbIiA, BOJIbTMETP
JBYXIIPEIEIb-
HBI, PE3UCTOPHI,
MCTOYHUK IHTa-
HUSA, KOMILIEKT
IPOBOJIOB, KIIIOY




[Mapamnensaoe | [Mapannensroe | ChopmupoBats | 3Hams: 3akoHbI Tma- | PeryastuBHble: wia- | CamoctostenbHOCTh B | JlaTdumk ToKa,
COCJIMHEHHE COCIMHEHUE 3HAHMA O 3aKO- | PaJUICNIbHOIO COEIU- | HUPOBATh CBOM JICH- PHOOPETEHNM HOBBIX | JATYHK HaTpsoKe-
NPOBOJAHUKOB. | IPOBOJHUKOB. | HAax Mapaielb- | HEHUS [POBOAHMKOB. | CTBUS B COOTBETCTBUM | 3HAHMH M IPAKTHUYE- HUS, aMIIEPMETP
Jlaboparopnast | Cuna Toka, Ha- | HOTO COEJMHE- Ymems: 0OBSACHATH | C MOCTaBICHHOM 337a- | CKMX YMEHHI NBYXIIPEIEIb-
pabota Ne 10 NPSKEHUE U CO- | HUSL IIPOBOJHM- 0COOEHHOCTH TMapai- | 4eil u yCIOBUsIMU e HbI, BOJIbTMETP
IPOTUBJICHUE B KOB. JIETIBHOTO COCZIMHEHUS | peau3alyu. NBYXIIPEIEIb-
IIpooonsicenue
ILlnanupyembie pe3yJbTaThl 0CBOCHHSI OCHOBHOW 00pa3oBaTeJbHOM
NPO-TPaMMbl 0CHOBHOT0 0011ero 06pa3oBanusi (B COOTBETCTBHH €
®dIroo0)
Tema Ocnognoe Lenenast YHuBepcaibHbie yueOnbie aeiicreus (YY) Hcnonbsosanne
coJep:KaHue YCTAaHOBK 000py10BaHuUs
MertanpeameTHbie
aypoka IIpeameTHbie pea I
PE3YABTATHI pe3yJabTaThl HYHOCTHBIC
PeryasituBHble pe3y/1bTaThbl
KoMMyHHKaTHBHBI
e
[Ho3naBareabHbIE
IeTNH U Ha OT- Hayuuts: uccne- | npoBoauukos; mpume- | Ilo3HaBaTeabHBIE: HBIH, PE3UCTOPHI,

JIEJIBHBIX €€
ydacTKax mpu
napasieIbHOM
COEIMHEHUU
MIPOBOHUKOB.
JlaboparopHas
pabota Ne 10.
«H 3yuenue na-
paIeNbHOTO
COEJIMHEHUS
TPOBOJHUKOBY

J0BaTh Mapa-
JIENILHOE COe/TH-
HEHUE TPOBOJI-
HUKOB;
U3MEPSTH CUITY
TOKa ¥ Harmpsi-
’KEHHE; BBIYHUC-
JIATh CONPOTUB-
JICHUE TIPOBO/I-
HHKA

HATH 3aKk0oH OMa s
y4acTKa LenH U 3aK0-
HBI TAPaLIENBHOTO
COEIMHEHHUS JUTA pe-
IIeHUs 3a7a4; coOu-
paTh AIEKTPUYECKYIO
LIeTb U [IPOBEPATH
9KCIIEPUMEHTATBHO
3aKOHOMEPHOCTH T1a-
paIeTbHOTO COeIH-
HEHUS

OCYIIECTBIIATh (PUKCa-
1110 HHGOpMAIMHU 00
OKPY’KarolleM MHpe
C MIOMOILIBIO HHCTPY-
MeHnToB UKT.
KommyHnukaTupHble:
OpraHU30BBIBATH
y4eOHOE COTpYAHU-
4eCTBO U COBMECT-
HYIO JIESITENILHOCTD C
YUUTENEM U CBEP-
CTHHMKaMH; paboTaTh
WH/IMBUIYaJIbHO U B
rpymme

HNCTOYHHUK IIUTA~
HHA, KOMIUICKT
IpoOBOAOB, KIIHOY




Pabora u mo-
HOCTb JICKTPH-
YECKOTO TOKA.

PaGora u momi-
HOCTb DJIEKTPH-
YECKOTO TOKA.

Cdopmupoatb
3HaHUA 0 pabo-
T€ U MOIITHOCTH

3namp: onpenenenue
paboThI U MOIITHOCTH
3JIEKTPUYECKOTO TOKA,

PerynsTuBHbie: mia-
HHUPOBATb CBOM JICH-
CTBHS B COOTBETCTBUU

CaMoCTOATENBHOCT B
NpUOOPETEHNH HOBBIX
3HAHUH U TIPaKTHYe-

JlaTumk TOKa,
JaTYHK HaTpsDKe-
HUS, aMIIEPMETP

3akon [xoy- | Exunuiibr ANIEKTPUYECKOTO | €AMHHIIBI U3MEPEHHs | C [IOCTaBJICHHOM 33aa- | CKUX YMEHHI JBYXIIpEIENb-
a1 — Jlenna. | pabo-Tbl TOKa, 3aKOHE paboThl U MOLIIHOCTH | Y€l U YCIOBUSMHU €€ HBIi1, BOJIBTMETP
JlaboparopHasi | 3ieKTpuue- Jbxoyns — AIIEKTPUYECKOr0 TOKa | peau3aluu. JBYXIIpEeIb-
pabora Ne 11 CKOT'O TOKa! Jlen-ma. U uX puznyueckui Ilo3naBaTebHbBIE: HBIH, JITAMIIOYKA,
1/Ix,1Bt - uu | HayunuTs: 00bsic- | cMbIcT; GOopMyITy JUTS | OCYLIECTBIATH (pUKCa- UCTOYHUK MHUTa-
1xBT - 4, euHu- | HATH SABICHUE onpesieNieHuss paboThl | 1|0 WHPOPMALUH 00 HUSI, KOMIUTEKT
1]a MOILHOCTU | HarpeBaHUs Y MOIITHOCTH 3JICKTPU- | OKPY’KAIOIIEM MUPE C TIPOBOJIOB, KITIOY
AIIEKTPUYECKOTO
IIpooonicenue
[lnanupyemble pe3y ibTaThl 0CBOEHHS] OCHOBHOI 00pa3oBaTeIbHOM
NPO-TPAMMBI OCHOBHOT'0 0011ero 00pa3oBaHus (B COOTBETCTBHH €
Proc)
TeMma Ocnonnoe Henesasn YuuBepcaibHbie yueonbie aeiicreus (YY) Hcnoansonarme
coflep:kaHue YCTAHOBK 000py10BaHuUs
aypoka MpeameTanie MeTtanpeamMeTHble 1
Pe3yJbTaThl NYHOCTHBIC
PesyILTATEL Pery IsiTHBHBIE pesyIbTaThi
KoMMyHHKATHBHBI
e

IMo3uaBaTeabHbBIE




toka: 1 Br. Cuér-
YHK 3JIEKTpHYIe-
CKOM DHEpIUu.
Harpesanue
MIPOBOJHUKOB
ANEKTPUICCKIM
TOKOM. 3aKOH
Joxoynsa —
Jlen-na.
JlaGoparop-Has
paborta

Neo 11. «M3mepe-
HHE paboThI U

MIPOBOJHHKA
ANEKTPUIECKUM
TOKOM; Paccuu-
THIBATh 3HaYe-
HUS (PU3AUECKUX
BEJIMYKH, BXOIS-
HUX B GopMyITy
paboThI ¥ MOIIT-
HOCTH JJIEKTPH-
YECKOT0 TOKa,
3aKkoH /Ixoy-

s — Jlenua;
HCCIIeI0BATD 32-

YeCcKOro Toka; npuoo-
PBI ISl U3MEPEHUS
paboTsl, hopmyIH-
POBKY 3aKkoHa J[xoy-
a1 — Jlenua.
Ymems. 00OBACHATD
SBIICHUC HATPEBAHUS
MPOBOHUKA JNEKTPHU-
YECKUM TOKOM; pac-
CUUTHIBATH 3HAUCHUS
(pU3UYECKUX BENMYHH,
BXOJIAIIUX B
(bopMyIBIpabOTH 1

TIOMOIIBIO HHCTPY-
menToB UKT.
KoMMmyHukaTuBHbIE:
OpraHU30BHIBATH
y4eOHOe COTpYAHHYE-
CTBO U COBMECTHYIO
JeSTeNbHOCTD C Y4H-
TEJIEM ¥ CBEPCTHHKA-
MHU; pabOTaTh MHIUBHU-
JyaJbHO U B TPYIIIE

MOILIHOCTH BHCHUMOCTb TEM- | MOILIHOCTHU
DJIeK- Heparypel Ipo- JIIEKTPUYECKOTO TOKA,
TPUYECKOIO TO- | BOJHHUKA OT CH- 3aKoH [Ixoyns —
Ka» JIbl TOKA B HEM Jlenna
Pazaen 8. 9JIEKTPOMATHUTHBIE SABJIEHUS (7 u)
[Toctossuable | IlocTrosiHHBIE CdopmupoBats | 3uams: onpeziencHue | PeryasiTuBHbIe: Passutue noszHasa- JeMoHcTpanus
MarHuThl. Mar- | Marautel. Ecre- | 3HaHMA O IOCTO- | MOHATUI: CEBEPHBIM MU | YYHUTBIBATH BBIIECICH- TEIBHOr0 HHTEPECA K «H3mepenne

HHUTHOC I10JIE

CTBCHHBIC U UC-

SHHBIX Maruurax,

FOKHBIN MAarHUTHBIE

HBIC YUUTCIICM OpU-

¢dusnke.

110JI MOCTOSAH-

KYCCTBEHHbIE MarHMTHOM MOJIE. | MOJI0CA, MATHUTHOE | CHTHUPHI AEHCTBHS V06ex1EHHOCTh B BO3- | HOTO MATHHTAY.
MarHuthbl. Ha- Hayuuts: Ha- ToJe, IMHUK MarduT- | B HOBOM y4eOHOM MOKHOCTH II03HAHUA | JATYUK MarHuT-
MarHu4uMBaHue | OJofaTth B3au- HOW MHIYKIINH; KaK Marepuaie B COTPYA- | MPHPOJIBI HOTO T10JI4, T10-
CTOSIH-
IIpooonoicenue
Ilnanupyemblie pe3y/IbTaThl 0CBOCHHS OCHOBHON 00pa3oBaTebHOI
NPO-rpamMMbl 0CHOBHOT'0 00111er0 00pa3oBaHus (B COOTBETCTBUH C
Proc)
Bas o
Tema Ocnosnoe Henesa YHuusepcaiabHbie yueOnbie aeictus (YY) Henoas3osanue
coJep:kaHue YCTaHOBK M 000py10BaHuUs
eTanpeIMeTHbIe
aypoka IIpeameTHbIe pest b
pPe3yJabTaThl HYHOCTHBIE
€3yJIbTAThI
pesy PeryasitTuBHble pe3yabTaThl
KoMMyHHKaTHBHBI

(




ITo3naBarteaLHBIE

JKeJiesa B Mar-
HHUTHOM IIOJIE.
MarsutHsle 1mo-
mroca. Bzanmo-
JIEUCTBUE Mar-
HUTOB. Maramr-
HOE TT0JIE.
MaruurtHas uH-
aykuus. Jlnaum
MarHMTHOM UH-
nykuuu. Ha-
TIpaBlIeHHE JIH-
HUW MarHATHOM
unaykua. Ox-
HOPOJHOE Mar-
HUTHOE I10JI€

MOJEICTBUE 10~
CTOSIHHBIX Mar-
HUTOB; OTpejie-
JISTH IOJII0Ca
MOCTOSTHHBIX
MarHMTOB II0 Ha-
TPaBJICHUIO JIH-
HWI MarHUTHON
UHAYKLIHUU WK
HaINpaBJICHUE
BEKTOpa MarHur-
HOW MHAYKLIUHU
10 U3BECTHHIM
IMOJII0CAaM Mar-
HUTA; CTPOUTH
n300pakeHUs
MarHUTHBIX I10-
JIeH TIOCTOSHHBIX
MAarHMTOB C I10-
MOIIBIO TUHHAMN
MAarHUTHOH WH-
JYKIHK

B3aUMO/ICHCTBYIOT T10-
CTOSIHHBIC MarHHTHI.
Ymems: 00bacHATE
B3aUMOJICHCTBHE I10-
CTOSTHHBIX MAarHHUTOB;
aHaJM3UPOBATh U
CTPOUTH KapTUHBI JIU-
HUM MHIYKIMH Mar-
HUTHOTO TIOJIS

HHUYECCTBE C y‘II/ITC'
JIEM.
ITo3naBarTeabHbIE:
OTPECNATH OHATHUS;
yCTaHaBJII/IBaTI) daHa-
JIOTHH; TIOHUMATh Pa3-
JIAYUSA MEXKIY UCXOI-
HBIMH (paKTaMH U TH-
ImoTe3aMu IJIsI uxX
0OBSCHEHHUS, TEOpE-
THYCCKUMU MOICIIAMU
U peanbHbIMU 00BEK-
TaMH

HBIA Mar"uT I10-
JIOCOBOH

JlaboparopHas
pabota Ne 12.

JlabopaTopHas
pabota Ne 12.

Cdopmupoathb
3HaHUA O Mar-

3uamo: 0 CyHmIeCTBO-
BaHWHU MarHUTHOI'O

PeryasituBnble: mia-
HHUPOBATH CBOU JIEH-

CaMOoCTOSATENBHOCTD B
NPHOOPETEHNH HOBBIX

JlaTuk MarHuT-
HOT0 110JI4, TI0-




IIpooonicenue

Tema

OcHoBHOE
colep:kaHue

IMeneBas
YCTaHOBK
aypoka

Il1anupyeMbie pe3yJbTaThl 0CBOCHHSI OCHOBHOW 00pa3oBaTebHOM
NPO-TPpaMMbl 0CHOBHOT0 0011ero 06pa3oBanusi (B COOTBETCTBHH €

Proc)

IIpeamernbie
pe3yJbTaThbl

YHuBepcanbHbie yueOnbie aeiicreus (YY)

MertanpeameTHblie
pe3yJIbTaThl
PerynssTuBHbIe
KoMMyHHKATHBHBI
e
ITo3naBaTeabHbIE

JInuHocTHBIE
pe3yJIbTaThl

Hcnonn3oBanue
000py10BaHuUS

MaruutHoe 1o-
J1e 3emMiau

«M3y4yenne mar-
HUATHOTO OIS
MMOCTOSIHHBIX
MarHHUTOBY.
MaruuTHoe 1oIe
3emin. Maruur-
HBIE TTOJTFOCHI
3emin. Maruur-
HEIC aHOMAaJIHH.
MaruutHsle Oy-

pu

HUTHOM I10J1€
3eMIH.
Hayuurs: uccie-
JI0BaTh CBOMCTBA
ITOCTOSTHHBIX
MAarHuTOB; MOJy-
4aTh KAPTUHBI X
MAarHUTHBIX 110~
nen

moJit 3eMJId; 0COOeH-
HOCTH MarHATHOTO II0-
JIST 3eMUTHL.

Ymems: uccnenonats
CBOMCTBa
MMOCTOSTHHBIX
MAarHuTOB; MOJTy4aTh
KapTHHbBI X MAarHUT-
HBIX IT0JIeH

CTBHS B COOTBETCTBUU
C IIOCTaBJICHHOM 3a/1a-
4ell ¥ yCIOBUAMH €€
pean3anuu.
Ilo3naBaTenbHbIE:
OCYILECTBIIATh (PUKCa-
1o uHGopmManuu oo
OKpPY>KarollieM MHUpe ¢
HIOMOILBIO HHCTPY-
mentoB UKT.
KommyHuKkaTuBHbIE:
OpraHU30BBIBATH
y4e0HOe COTpYIHUYE-
CTBO U COBMECTHYIO
JESTENBHOCTD C YUH-
TENEeM U CBEPCTHUKA-
MU; paboTaTh MHANBH-
IyallbHO U B IpyIIe

3HAaHUM U IPaKTHYe-
CKUX YMEHUHI

CTOSIHHBIN Mar-
HUT II0JI0COBOH,
JTUHEWKa u3Me-
puTebHas




MaruuTtHOE 110-

OmneiT Dpcrena.

CdopmupoBathb

3namyp: cUIOBYIO Xa-

Peryasitusnsbie: yuu-

YOexx1EHHOCTD B BO3-

JdemoncTpauust

e anektpuye- | B3ammocBsizb 3HAHMA O Mar- PaKTEpPUCTHKY Mar- THIBaTh BBIJICJICHHBIE MOXHOCTU To3HaHusi | «M3Mepenne
CKOI'0 TOKa MAarHUTHBIX [I0- | HUTHOM I0OJI€ HUTHOTO TIOJISA; ONIPE- | YYUTENIEM OPUEHTUPBI | MPUPOJIBI MAarHUTHOI' 0
Jed U IBUXKY- ANIEKTPUYECKOTO | AEJICHUE MOIYJS UH- | JEHCTBUS B HOBOM MOJISI BOKPYT
HIUXCS DIEKTPHU- | TOKA. IOyKIIMY MAaTHUTHOTO | y4eOHOM Marepuae B NPOBOJIHUKA C
YecKux 3apsaaoB. | Hayuuts: mpoBo- | 1mojd; €€ eAuHUIly U3- | COTPYTHHYECTBE C TOKOM». JaT4YuK
MaruutHoe none | JUTh IKCTIEPH- MEpEHU. YUUTEIIEM. MarHUTHOTO I10-
7151, 1Ba
IIpooonicenue
ILl1anupyembie pe3yJbTaThl OCBOCHHSI OCHOBHOW 00pa3oBaTeJbHOM
NPO-rpaMMbl 0CHOBHOTO 00111er0 00pa3oBaHusi (B COOTBETCTBUH C
PIroC)
Bas o
Tema OcnoBHoe Henesa YHuBepcaibHbie yueonbie aeiicreus (YY) Hcnomssosanne
coJepKaHue YCTaHOBK M 000py/10BaHuUS
eTanpeIMeTHbIe
aypoka IIpenmeTHbIe pel
VL TATEL pe3yabTAThI JInyHOCTHBIE
pesy PeryasituBHbIe pe3yabTaThl
KoMMyHHKaTHBHBI
e
Io3HaBaTebHBbIC
MIPOBOJIHUKA C MEHTBI, IOKa3bl- | Ymemp: onpenensiTh Ilo3naBaTenbHbIE: ITaTHBA, KOM-

ToKOM. [IpaBuiio
OypaBuuka. ['u-
nore3a Amnepa

BAarOLIHE CYILe-
CTBOBaHHE Mar-
HHUTHOTO ITOJIS
BOKPYT ITPOBO/I-
HHKa C TOKOM;
OTIpEeNeNATh Ha-
TpaBJIeHUE JIH-
HUN MarHuTHOM
UHAYKIUA Mar-
HHUTHOTO ITOJIS
IIOCTOSIHHOT'O TO-
Ka, UCIIOJIb3YS
TpaBuIIo Oypas-
yHKa

HarnpasleHue JUHUI
MAarHUTHOM MHIYKLUH
MarHUTHOTO MOJIS MO-
CTOSTHHOTO TOKa 1 Ha-
TIpaBJIEHUE TOKA B
NPOBOJJHUKE I10 TIpa-
BTy OypaBuuKa

ONPENENATh OHSATHS,;
yCTaHaBIIMBATh aHa-
JIOTUH; IOHUMATD pa3-
JINYUSA MEXKIY UCXOA-
HBIMH (aKTaMHU U TU-
MoTe3aMHM ISl KX
00BsICHEHHMS, Teope-
THYECKUMU MOJIETAMH
U peaTbHBIMU 00bEK-
TaMU

IJICKT IPOBOMOB,
HUCTOYHHMK TOKa,
K104




9 kiaace

Ilnanupyembie pe3yJbTaTbl 0CBOEHHSI OCHOBHOW 00pa3oBaTe/IbHOM
NPO-TPpaMMbl 0CHOBHOT0 0011ero 06pa3oBanusi (B COOTBETCTBHH €

It Proc)
ejeBast
Tema Ocnosnoe CTAHOBK YHuBepcaiabHble yueOHsble geiicTus (YY) Henoansoparme
cogepKaHue y 000py10BAHHS
aypoka n MeranpeamMeTHsbie
PeAMETHDBIE pe3yJIbTaThI JInyHOCTHBIE
€3yJIbTATHI
pesy PerynssTuBHbIe Pe3yabTaThl
KoMMyHHKATHBHBI
e
ITo3naBarenbHbIe
Pazgea 1. 3SAKOHBI MEXAHUKH (25 )
JlaGopatopHast | OtHomenue my- | Hayuuts: usme- | Ymems: onpenensrh Peryastusnsbie: ma- | CamoctostensHocts B | [llTatus mabopa-
pabota Ne 1 Tel, IpPOX0H- PSATh YCKOPEHUE | YCKOPEHHE PaBHO- HUPOBATh CBOU JIeH- NpHOOPETEHNN HOBBIX | TOPHBIN, MEXaHHU-

MBIX TEJIOM 32
T0CJIEI0BATENb-
HbIE paBHbIE
MIPOMEXKYTKH
BpemeHu. Jlabo-
patopHas pabo-
Ta Ne 1. «Mccne-
JIOBaHUE PABHO-
YCKOPEHHOTO
IPSMOJIMHENHO-
IO JIBUKCHUS»

TeJIa [pU ero
PaBHOYCKOPEH-
HOM MPSIMOJIU-
HEWHOM JIBIDKE-
HUU

YCKOPEHHOTO JIBUXKE-
HUA [IPH [TIOMOILH Ce-
KYHJIOMEpA U JINHEH-
KH; 3alIUChIBAThH
TIOJTyYEHHBIN PE3YIib-
TaT B BUJIE TAOJIHIIBL;
GopMyIMpoBaTh BHI-
BOJI O BBITIOJIHEHHOU
paboTe U aHaIU3UPO-
BaTh MOJyYEHHBIE pe-
3yJbTaThI

CTBHUS B COOTBETCTBHU
C TIOCTABJIEHHOM 3a/1a-
4ell ¥ yCIOBUAMH €€
pean3aiuu.
KommyHukaTnBHBIE:
OpraHU30BBIBATH
y4e0HOe COTpYAHUYE-
CTBO U COBMECTHYIO
JESTENBHOCTD C YUH-
TEJEM U CBEPCTHHUKA-
MH; paboTaTh UHANBHU-
IyallbHO U B IPYIIIe

3HAaHUH U IIpaKTUYe-
CKHUX YMEHUHI

YecKasi CKaMbs,
OpyCOK JepeBsiH-
HBIM, DJIEKTPOH-
HBIN
CeKyHIOMEpC
JTaTYUKAMH,
MarHUTOYIIpaB-
JSIeMbIE TePKO-
HOBbIE JIATUHKH
CeKyHJIOMepa




JBuxenue Te- | Jlpmxenue tena | Hayuurs: uccne- | 3nams: mnonsatue pas- | PeryastuBuble: yuu- | CaMOCTOSATENBHOCTh B | DpoHTAILHAS
J1a moj aei- IpH JACHCTBUK JIOBaTh 3aBHUCH- HOJICUCTBYIOLICH CHU- | ThIBATb BBIACICHHBIE NpUOOPETEHNH HOBBIX | J1aGopaTopHast
CTBUEM He- CHJIbI TPEHUS. MOCTb CUJIBI TPE- | JIbl, CUJIbI TPEHHUSL. YUUTENIEM OPUEHTUPBI | 3HAHUI U IPAKTUYE- padora Ne 1
CKOJIBbKHX cuil. | Topmo3HOI HUS CKOJIBKEHUS | Ymemp: pemiats 3a7a- | JEWCTBHUS B HOBOM CKHUX YMEHUH «H3yuyenne
®ponranbHple | MyTh. J[BUKeHHE | OT IJIOIIAIM CO- | YW HA JBUKEHHUE Tela | yueOHOM MaTepuane JABHKEHHS TeJia
71abopaTopHbIe | CBA3AHHBIX TEN B | MPUKOCHOBEHHUS | TOJ JeCTBHEM He- B COTPYJHUYECTBE npH JeiicTBUH
paboTsI BEPTUKAIBHOW | TEN U CUJIBI HOP- | CKOJBKHMX CHJI C YUUTENEM. CHJIbI TPEHHSA»!
IUIOCKOCTH. J[BU- | MabHOTO J1aB- Ilo3naBarenbHbIE: J€PEBSIHHBIN
KEHHE CBSI3aH- | JICHUS; IpPUMe- OMPEIEINATh TOHATHS, Opycok, Habop
IPy30B,
IIpoooncenue
ILlnanupyemblie pe3yJbTaThl OCBOCHHSI OCHOBHOW 00pa3oBaTeJbHOM
NPO-rPaMMbl 0CHOBHOT0 00111er0 00pa3oBaHusi (B COOTBETCTBUH C
PIoC)
TeMma OcnoBHoe Lenesas YuuBepcaibHbie yueoubie aeiicreus (YY) Hcnoms3oBanne
coJep:kaHue YCTAaHOBK 000py/10BaHuUs
aypoka Mpeavernie MertanpeameTHbie 1
pe3yJbTaThbl NYHOCTHbIC
pesyIbTATH PeryasituBHbIe Pe3yabTaThI
KoMMyHHKaTHBHBI
e

Ilo3HaBaTeabHLIE




HBIX TeJ B TOpHU-
30HTAJIbHOMN
IJIOCKOCTH.
®poHTanbHas
JabopaTopHas
pabora No 1.
«HW3yuenue 1Bu-
KEHUs Tella Ipu
JIEUCTBUU CHJIBI
Tpenus». Opon-
TanbHas 1a0o-
paropHas pado-
Ta Ne 2. «M3yue-
HUE JIBHKEHUS
CBA3aHHBIX TEI»

HATB IIOJTyU€H-
HBIC 3HAHUA K
PCUICHUIO 3a/1a4

UCIIONIB30BaTh 3HAKO-
BO-CHUMBOJIHYCCKHUE
CpelCTBa, B TOM 4YHC-
JIe MOJICIH U CXEMBI,
JUTS pEIICHNS 33129

MeXaHH4YecKas
CKaMbsl, IMHAMO-
METp.
DponrajibHas
JaboparopHas
padora Ne 2
«H3yuenne
JABH:KEHHS CBSI-
3aHHBIX TeJ»!
IITaTUB J1abopa-
TOPHBII, MEXaHU-
YecKasi CKaMbf,
OpyCOK JepeBsH-
HBIU, SJICKTPOH-
HBIN
CEKyHJIOMEpC
TaTYUKaMH,
MarHuTOYIpaB-
JsieMbI€ TEPKO-
HOBBIE IATYUKH
CEKyHJIoMepa,
Ha0op Tpy30B,
OJIOK HETOIBUXK-
HbBIN, HUTD




IIpooonicenue

Il1aHupyeMblie pe3yJbTaThl 0CBOCHHSI OCHOBHOW 00pa3oBaTebHOIM
NPO-TPpaMMbl 0CHOBHOT0 0011ero 06pa3oBaHusi (B COOTBETCTBHH €

®Irooe)
JieBast .
Tema OcnoeHoe ene YHuBepcanbHbie yueOnbie aeiicreus (YY) Henos3oBanne
coJepxaHue YCTaHOBK 000py10BaHuUS
MertanpeameTHblie
aypoka
Hpe)IMETHl)Ie pe3yabTaThbl JInunocTHBIE
€3yJIbTATHI
pesy PerynsaTuBHbie pe3yabTaThl
KommyHuKaTHBHBI
e
ITo3naBarebHbIE
Pazgen 2. MEXAHUYECKHUE KOJIEBAHUS U BOJIHBI (7 u)
areMaruye- €XaHUYECKHUE OpPMUPOBATh | 3Hamb: ONPEIIEIICHNE ryJSTHBHbIE: YU~ aMOCTOSITETTBHOCTD B
M M C 3 : Pe e: C eMOHCTpaIUN
CKHUH U TIpy- koneOanus. Ko- | 3HaHMS 0 Kome- | Koj1e0aTelnbHOTO JIBU- | THIBATH BBIICIICHHBIC npuobperennn HOBbIX | «Kosebanus

JKUHHBIA MasT-
HUKU

nebaTeIbpHas CH-
creMa. Matema-
THYECKUM MasT-
nuk. Konebanust
MaTeMaTHIeCKO-
r'0 MasgTHHKA.
CB00OIHEIE KO-
nedannsg. Cme-
IIEHUE U aMILIH-
TyJa KoneOaHuH.
[pyxunHbIi Ma-
atauk. Komeba-
HUSI
MPY>KUHHOTO
MasiTHuKa. ['ap-
MOHHYECKHE KO-
j1e0anus

0aTeLHOM JBH-
JKEHHH, MaTeMa-
THYECKOM U TIpy-
JKMHHOM
MasITHHKAaX.
Hayuurs: 00bsc-
HATH KOJICOaHUs
MasTHUKA; aHa-
JU3UPOBATH yC-
JIOBHSI BO3HUK-
HOBEHUS CBO-
OOIHBIX
KoJe0aHui Ma-
TEMAaTHYECKOTO
U TIPY>KUHHOTO
MAasITHUKOB

JKEHUS; 9TO COOOM
TPEJICTABISIOT MaTe-
MaTHYECKUI MasTHHK,
NPYXMHHBIN MasTHHUK,
CBOOOIHBIC KOJIeOa-
HHS, TADMOHUYECKHE
KoJIeOaHMS; OTIpeie-
JIEHHS CMEIEHUS U
AMILTATY/IBI KoneOa-
HUH.

Ymems: 00nacHATE
yCTaHOBJIEHUS KOJie-
OaHui IPYKUHHOTO U
MaTeMaTHYeCKOro Ma-
STHUKOB, TIPHYMHY 3a-
TyXaHHs KoJleOaHuit

YUUTEIIEM OPUEHTHUPEI
JIECTBUSA B HOBOM
y4eOHOM MaTepuane B
COTPYTHHUYECTBE C
YUHUTEIIEM.
ITo3HaBaTebLHDbIE:
onpenensm, IIOHATHS,
co3aaBaTh 0000111e-
HUS, YCTAHABINBATh
AHAJIOTUN

3HAaHMH U IpaKTHYe-
CKHUX YMEHUHI

HUTSIHOTO Ma-
SITHHKA W CBO-
00HbBIE KOJIe-
OaHus rpysa Ha
NpY:KHHe»: 1aT-
YUK YCKOPEHHUS,
IITATHB C Kperre-
’KOM, Habop Tpy-
30B, HUTbh, HAOOP

MIPYKHAH




JlaGoparopHast | 3aBUCUMOCTh Hayuuts: uccne- | Ymems: cobupats PeryasituBHble: CamocrostensHOCTh B | JlabopaTopHas
pabota Ne 2 IIepHOJa KOJIe- | J0BaTh 3aBUCH- | YCTAHOBKY IIO OIIMCA- | IJIAHUPOBATh CBOM NpUOOpeTeHUH HOBBIX | padora «HM3y-

OaHuii MaTemMa- | MOCTb MIEPUOZA | HHIO; IPOBOJUTH Ha- IEHCTBYA B COOTBET- 3HAHMH ¥ IIPaKTHYe- YeHHe Kosieda-

TUYECKOTO MasT- | KoneOaHuil Ma- | OdrofeHus koneba- CTBUM C ITOCTABJICH- CKUX YMEHUH HUIi rpy3a Ha

HUKA OT JUIMHBl | SITHUKA OT €T HUIA; M3MEPATh NIepH- | HOM 3a/1aueii u ycio- NPYKUHE.

KOMIIBIOTED,
IIpooonicenue
ILlnanupyemMbie pe3yJbTaThl OCBOCHHSI OCHOBHOW 00pa3oBaTe/bHOM
NPO-TPaMMbl 0CHOBHOT0 0011ero 06pa3oBanusi (B COOTBETCTBHH €
Proc)
Bas o
Tema Ocnognoe Ilenena YHuBepcaibHbie yueOnbie aeiicreus (YY) Hcnonbsosanne
coJep:kaHue YCTaHOBK 000py10BaHuUS
MertanpeameTHbie
aypoka IIpenmetnbie P
pe3yabTaThl JInunocTHbIC
€3yJIbTATHI
pesy Pery IsiTHBHBIE pesyJIbTaThI
KoMMyHHKaTHBHbI
e

ITo3uaBaTeabHbIE




HHUTH, HE3aBUCH-
MOCTb OT aMILIHU-
TyIbI KOJEOAHMIA
¥ MaccChl rpy3a.
3aBUCHUMOCTh
nepuoza Koe-
OaHumii mpy>KuH-
HOT'O MasTHHKA
OT XKECTKOCTH
TIPYXKUHBI U Mac-
CBI Tpy3a U He-
3aBUCUMOCTD OT
AMILTATY/IBI KO-
JeOanui.
JlaboparopHas
pabora Ne 2.
«H3y4yenue xo-
n1e0aHui Mate-
MaTHYECKOI0 U
MPYKHHHOTO
Ma-SITHHKOB)

JUTMHBI ¥ aMILTH-
Ty bl KOJIe0a-
HHM; UCCIIEIO0-
BaTh 3aBUCH-
MOCTb Meproa
KoneOanuii mpy-
’KUHHOT'O MasTt-
HHUKa OT MacChl
rpysa U KECTKO-
CTH MIPY>KHHBI

OJ1 ¥ 4acToTy Koneba-
HUIl MaTEMaTUYECKOTO
¥ TIPY>KMHHOTO MasiT-

HUKOB; 00BSCHATH T10-
JIyYEHHBIE PE3YJIbTaThI

BUSIMU €€ peasusa-
L.
Ilo3HaBaTeJbHBIE:
OCYIIECTBIATH (hHKCa-
10 HHpOpMALUK 00
OKPYXKaIOIIeM MUPE C
TIOMOIITBIO HHCTPY-
menToB UKT.
KoMMyHuKaTHBHbBIE:
OpraHU30BBIBATH
yueOHOe COTpyIHUYE-
CTBO U COBMECTHYIO
JeSTeNbHOCTD C Y4H-
TEJIEM M CBEPCTHHKA-
MHU; paboTaTh MHIUBHU-
JyaJbHO U B TPYIIIE

JaT4UK YCKOpe-
HHUS, ITATUB C
KperexoMm, Ha-
00p Mpy>KKH paz-
HOM KECTKOCTH,
Ha0Op rpy30B 10
100r.
JlaGopaTopHas
padora «U3y-
YeHHne KoJseda-
HUIl HUTSITHOTO
MasiITHUKAY!
KOMIIBIOTED, AaT-
YUK YCKOPEHHUS,
rpy3 ¢
KPIOYKOM,
J€rKas u Hepa-
CTSDKUMAs HUTb,
pyJjeTka




IIpooonsicenue

Il1anupyeMble pe3y/ibTaThl 0CBOEHHUSI OCHOBHOI 00pa3oBaTe1bHOM
NPO-TPpaMMbl 0CHOBHOT0 0011ero 00pa3oBaHus (B COOTBETCTBUH ¢

®Irooe)
Tema OcnoBHoe Henesas YHuBepcaiabHbie yuyeOHsbie aeiictus (YY) HcnonbsoBatie
coJepxaHue YCTAHOBK 000py10BaHuUS
aypoka TpeaveTnbie MeranpeameTHblie 1
pe3yjabTaThbl HYHOCTHbIC
PEsyILTATHL PerynsaTuBHbIe Pe3yabTaThl
KoMMyHHKATHBHBI
e
Ilo3naBaTeJibHBIE
Pazgea 3. DJJEKTPOMATHUTHBIE KOJJEBAHUSA U BOJIHBI (15 4)
SBnenne snek- | OnbiTel Papa- CdopmupoBats | 3nams: onpenenenue | PeryasituBnble: yuu- | YOexaéHHocth B Bo3- | leMoOHCcTpanus
TPOMAarHuTHOU | nes. SIBieHue 3HaHUA O fABJIE- | TOHATHUIA: JIIEKTPOMAr- | THIBATh BBIICIICHHbIE MOXKHOCTH T03HaHUs | «SIBjieHue
WHIYKIUH. JJIEKTPOMArHuT- | HUU DJIEKTPO- HUTHAS MHIAYKLUA, UH- | YYUTEIEM OPUEHTHPBI | IIPUPOIBI 3JIEKTpOMAar-
MarautHbIi HOW MHAYKUUH. | MarHUTHOM WH- JYKIIMOHHBIN TOK; JEUCTBUS B HOBOM HUTHOM UHIYK-
MO-TOK WHAyKIMOHHBIN | AyKIMH, MaTHAT- | OPMYIy MarHUTHOTO | yueOHOM MaTepuane B 10707 N

TOK. MarHuTHEIH
moTok. Ennania
MAarHuTHOTIO I10-
Toka. ['eneparop
ITOCTOSIHHOT'O TO-
Ka

HOM IIOTOKE.
Hayuuts: aHa-
JIM3UPOBATH SIB-
JIEHHE JIIEKTPO-
MarHWTHOH WH-
AYKINH;
OOBICHATH
YCTPOMCTBO U
TPUHIAT AeH-
CTBHUS T€HEpaTo-
pa NOCTOSIHHOTO
TOKa

MoTOKa; (hyHAaMeH-
TalbHbIE U3NUECKHE
onbITel Papayes.
Ymems: 00bsicHAT
SBIICHHE HIIEKTPOMAr-
HUTHOW HHIYKIIWY;
OIIPEJeNATh HEU3-
BECTHbIE BEJIMYMHBI,
BXOJIAIIHE B hOPMYITY
MarHMTHOTO TOTOKA

COTPYAHUYECTBE C
YUUTEIIEM.
Io3HaBaTebHBIC:
OTIPEIeTIATh MOHATHS,
co3maBath 0000111e-
HUST; TIOHUMATh Pasiin-
9t MEXTY UCXOIHBI-
MU (aKTaMu ¥ THIIOTe-
3aMHU I UX
00BsICHEHHUS, Teope-
TUYECKUMU MOJICTISIMU
U peabHBIMU 00BEK-
TaMu

JATYKK HAIpsKe-
HUS, COJICHOM/I,
ITOCTOSIHHBIH T10-
JIOCOBOM MarHur,
TpyOka [1BX,
KOMILJIEKT MTPOBO-
JIOB




[TepemenHbIi
AIEKTPHUYECKUI
TOK

ITepemeHnHbII
AIIEKTPUYECKUI
Tok. [lepuoau-
YeCcKHe H3MEHe-
HYS CUIIBI TOKA U

CdopmupoBaTh
3HAHUA O Hepe-
MEHHOM DJIeK-
TPUYECKOM
TOKE.

3namy: onpenenenue
MEPEMEHHOT0 3JIeK-
TPUUECKOTO TOKA;
YCTPONCTBO U MPUH-
LI JIEWCTBUS TEHEpa-

PeryasiTuBHble: yun-
THIBATh BBIIC/ICHHEIE
YUIUTENIEM OPUEHTUPHI
JIENCTBYUS B HOBOM
y4eOHOM MaTepuaie

YOexxKI1EHHOCTh B BO3-
MOKHOCTH TIO3HAHUS
IIPUPOJBI

JdemoncTpauust
«H3mepenne
XaPaKTePUCTHK
nepeMeHHOr 0
TOKa»: IByXKa-
HaJIb-




IIpooonsicenue

Ilnanupyembie pe3yabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPO-rPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus (B COOTBETCTBUH C

®Iroc)
Tema Ocnosnoe Henenas YHuusepcaibHbie yueOnbie aeictus (YY) Hcnoabsosanne
coflep:KaHme YCTaHOBK o0opya0BaHus
aypoka TpeaveTnble MeranpeamerHbie I
pe3yabTaThI HYHOCTHBIC
PesyILTATE PeryasiTHBHbIE pesyaIbTaThI
KoMMyHHKaTHBHBI
e
ITo3naBartenbHbIE
Hanpspkenus ne- | Hayuuts: Ha- TOpa MEPEMEHHOTO B COTPYAHUYECTBE C Has PUCTaBKa-
PEMEHHOTO Onmromath momy- | TOKA. YUUTEIEM. ocuutorpad,
DIIEKTPUYECKOTO | YEHHE MepeMeH- | Ymemp: OOBACHATH Ilo3naBaTtebHbIC: 3BYKOBOH I'eHe-
Toka. ['paux HOTO TOKA IIPU | YCTPOMCTBO U MPHUH- | OMpENeNnsITh MOHITHS, patop, Habop
3aBHCHUMOCTH BpAIICHUU paM- | LI JAeHCTBUs TeHepa- | co3ziaBaTh 00001e- IIPOBOJIOB

CHJIBI TIEPEMEH-
HOT'O TOKa OT
BpeMeHH. Ya-
CTOTa MepeMeH-
HOTO TOKa. AM-
IJTUTYTHOE U
JIEWCTBYIOIIEE
3HAYEHUSI CUITBI
TOKAa U Hampsi-
xenus*. ['enepa-
TOp HEPEMEHHO-
ro TOKa

KH B MATHUTHOM
T10JI€; OIHCHI-
BaTh YCTPOWCTBO
Y NPUHIMI e~
CTBMS T€HEPATO-
pa NepeEMEHHOT0
TOKa

TOpa MEPEMEHHOTO
TOKa

HUs, YCTaHABJINBATH
aHaJIOTUH




