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DUBVKA TOUKA t q}OCTA

[MosscHUTeNbHas 3arnucka

OKCNEePUMEHT ABAETCA UCTOYHUKOM 3HaHWUIA U KpUTEpMeM UX UCTUHHOCTU B Hayke. KOH- Lenuus
COBPEMEHHOro 06pa3oBaHVs NoApa3ymMeBaeT, YTO B y4eOHOM 3KCMepVMeHTe BefyLUyto po/b [O0/IKEH
3aHATb  CaMOCTOATE/IbHbIA  UCCMeA0BATE/IbCKUA  YUYEHUYECKUIA  3KCMepuMeHT.  COBpeMeHHble
3KCMepVMeHTasIbHble WCCNefoBaHna Mo (U3NKe yXXe TPYAHO MpeAcTaBUTb 6e3 WC- NOMb30BaHWUS He
TONbKO @HaNoroBblX, HO W LUMPOBLIX U3MepUTENbHbIX nNpubopoB. B  defe- panbHOM
rocyfapctBeHHoM o6pa3oBaTe/ibHOM cTaHaapTe (ganee — @®rOC) nponucaHo, 4YTO OAHWUM U3
YHMBepCa/bHbIX yUYebHbIX fecTBUIA (fanee — YY), npuobpeTaeMbiX y4yalMMUCA, O/HKHO CTaTb
YMeHUWe «MpoBefeHNs OMNbITOB, MPOCTbIX 3KCNEPUMEHTaNbHbIX UCCNEeA0BAHWIA, NPAMbIX U KOCBEHHbIX
M3MEPEHUNIA C NCNO/b30BaHWEM aHaNoroBbIX Y LUQPPOBbLIX N3MEPUTESb-HbIX NPUOGOPOB».

YuebHbI 3KCMepUMEHT MO (M3UKe, MPOBOAWMMbLIA Ha TpaguMuMoHHOM obopyfoBaHumn (6e3
NPUMeHeHNs LM(POBLIX flabopaTopuid), He MOXET B MOJSHOW Mepe 06ecneynTb peLleHue BCeX
obpa3oBaTtesibHbIX 3afa4 B COBPEMEHHON LwKone. CNoXMBLIAACA CUTyauus 06yc/ioB/ieHa Cy-
L ecTBOBaHWeM psaga npobnem:

* TpaguUMOHHOE LIKONbHOEe 060pyL0BaHMe M3-3a OrpaHUYeHNs TEXHUYECKUX BO3MOXHO-CTEN He

Mo3BO/ISIET MPOBOANUTL MHOTME KONIMYECTBEHHbIE UCC/ELOBaHNS;

* [/INTE/IbHOCTb MPOBefeHNs (U3NYECKUX UCCNef0BaHNI He BCerja cornacyerca ¢ Aiv-
TeNIbHOCTbIO YUeOHbIX 3aHATUN;

* BO3MOXHOCTb MPOBELEHNA MHOIMX (IU3NYECKUX NCCNeS0BaHWNIA OrpaHNYnBaeTca Tpe6o-
BaHMAMU TEXHUKMN 6e30MacHOCTH U ap.

LindpoBas nabopatopus KapavHaibHbIM 06pa3oM W3MeHsSeT MEeTOAWMKY W COAepXaHue 3KC-
NepUMEHTaNIbHOW AeATeNIlbHOCTM 1 MOMOraeT PeLnTh BbiLLenepeyncieHHble Npobnembl. LLIMPoOKuiA crniekTp
LIMPOBLIX JATYMKOB MO3BO/ISET YHaLLMMCH 3HAKOMUTBLCA C napaMeTpamy (n3nYecKoro aKCneprMeHTa He
TOMIbKO Ha KayeCTBEHHOM, HO W Ha KONUYeCTBEHHOM YypoBHe. C MOMOLLBIO Lm(poBOM labopaTopum
MOXHO MNPOBOAWTL [/IMTENbHbIA 3KCMEPUMEHT AaXe B OTCYTCTBUM 3KCrepumeHTaTopa. [pu 3ToM
n3mepseMble AaHHble 1 pe3ynbTaTbl UX 00pabOTKM OTO6paxa- HTCA HernocpeACTBEHHO Ha 3KpaHe
KOMMbloTepa.

B npouecce (opMupoBaHUA 3KCNEPUMEHTaIbHBIX YMEHW MO (U3MKE YYaluics yuuTces
npeacTaBnATb MHPOPMAaLMIO 06 UCCefoBaHUN B YETbIPEX BUaaX:

* B BepbasbHOM: OMNUCbIBATb 3KCMEPUMEHT, CO34aBaTb C/IOBECHYHD MOfE/b 3KCMNEepUMEHTa,

(hMKCMPOBaTb BHUMaHWE Ha N3MePAEMbIX PU3NYECKUX BENNUYMHAX, TEPMUHONOINN;

* B TabNMYHOM: 3aMofiHATb Tab/nLbl AaHHbIX, /1eXalnx B OCHOBE MOCTPOeHUA rpadnkos (npu
3TOM Y Y4alyXCcs BO3HUKAET NepBUYHOe MpeLCcTaB/ieHe 0 MacluTabax Be/IMYuH);

* B rpaM4yeckoM: CTPOUTb rpafuKM Mo TabAMYHbIM [JaHHbIM, YTO MO3BO/SAET MEepernTn K Bbl-
[BVKEHUIO TMNoTe3 0 XapakTepe 3aBUCMMOCTU MeXAy (M3NYECKMMMU BenMyuMHamu (npu aTom
yuuTenb MNOKasbiBaeT MPevMyLLecTBO B BM3yanu3auuy 3aBUCUMOCTEN MEXAY Be/n- YMHAMU,
HarnsagHOCTb U MHOrOMEPHOCTb);

* B aHa/MTUYeCKOM (B BMAe MaTeMaTU4eCKUX YpaBHeHWiA): NpUBOAUTbL MaTeMaTUyecKoe
onucaHvie B3aUMOCBA3N (PU3NYECKMX BENUYMH, MaTemaTuyeckoe 0600LLeHNe MOoMyYeH- HbIX
pe3ynbTaTos.

Mepexof K KaxAomy 3Tany MpefcTaB/ieHns WMHPOpMaLUM 3aHUMMaeT LOCTAaTOYHO 60/bLUOWA
NPOMEXYTOK BpeMeHU. be3ycnoBHO, B 7—9 Knaccax 3TOT NPOLECC HeO6XO0AMM, HO B CTapLLUMXKIaccax
3TO BpeMsi MOXHO Oblfio Obl OTBECTW Ha pelleHWe 60see BaXHbIX 3afady. B aTom nnaHe uudposble
naboparopuy MO3BONAKOT CYLIECTBEHHO 3KOHOMWUTb BpeMs, KOTOPOE MOXHO MoTpa- TUTb Ha
(hopMm1poBaHue VCCefoBaTeNbCKMX YMEHUIA YHALLMXCS, BbIPXKAIOLLMXCA B CIEAYHOLMX LeACTBUAX:

 onpegeneHne npoo6nembl;

* MOCTaHOBKa MCCefoBaTe/lbCKOM 3afaun;

* NIaHMPOBaHVE peLLeHns 3afauu;
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* [OCTPOEHME MOAENeN;

* BbIABWXKEHNE TUMOTES;

* 93KCMepuMeHTa/IbHasA NpoBepKa rmnoTes;

* aHa/M3 [JaHHbIX 3KCNEPUMEHTOB MM HABMIOLEHWIA;

* (hopMynMpoBaHMe BbIBOAOB.

MocnegHne rodbl y yyalmxcs HabNoAAeTCA HU3Kas MOTUBAUMSA M3YUYEHUS eCTECTBEHHO-HA- YUYHbIX
AVCUMNANH W1, KaK CNeAcTBue, NafleHme KavecTsa 06pasoBaHua. Lindposoe yuebHoe 060pyaoBaHue
NO3BOMAET yyalMMCs 03HAaKOMUTLCA C COBPEMEHHbIMM METOAaMu MUCCNeaoBa- HUsA, NPUMEHSEMbIMA B
HayKe, a YUMTento — MPUMEHATL Ha MPaKTUKe COBPEMEHHbIE Mefarorn- Yeckume TexHonorum. Moatomy
rNaBHOW cocTaBnswowein Komnaekta «LUkonbHOro KeaHTOpUy- Ma» ABASKOTCA  UUGPOBbIE
naboparopuu.

HopmaTuBHas 6asa

depepanbHbIi 3aKOH 0T 29.12.2012 Ne 273-®3 (pea. oT 31.07.2020) «O6 o6pa3oBaHuKM B
Poccuiickori depepauum» (¢ u3M. 1 gon., Bctyn. B cuny ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc_LAW_140174 (gata obpateHums: 28.09.2020).

MacnopT HauMoHanbHOro npoekTa «ObpasoBaHue» (yTB. npe3nanymom CoseTa npu MNpe-3uaeHTe
P® no cTpaTternyeckomy pasBuTuUIO U HaLMOHaNbHbIM MPOeKTam, NPOTOKo oT 24.12.2018 Ne 16).
— URL.: http://www.consultant.ru/document/cons_doc_LAW 319308/

(pata obpateHus: 10.03.2021).

locypapcTBeHHas nporpamma Poccuiickoli  ®efepaummn  «Pa3Butue  obpas3oBaHus»  (YTB.
MocTtaHoBneHem [MpaBuTenscTBa PP oT 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBEPXK- AEHWN
rocyflapCTBeHHol nporpamMmbl  Poccuiickoir  Pepepaumm  «Pa3Butue  06pasoBaHus».  —
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7
364e34f26f87ec138f/ (nata obpawieHns: 10.03.2021).

MpoteccnmoHanbHblil  cTaHgapT «[lMegaror (negarornyeckas AedTesIbHOCTb B JOLIKOJIbHOM,
Haya/sibHOM 06LLeM, OCHOBHOM 06LLUeM, cpefHem obuiem 06pas3oBaHuuM), (BOCnUTaTesNb, yuu- Tefb)»
(peq. ot 16.06.2019) (Mprka3 MuHMCTepCTBa TPyLa U CoLMaibHOM 3alumTtbl PP oT 18 ok- Ta6ps 2013 r. Ne
544H, ¢ n3MeHeHAMW, BHECEHHbIMY NPMKa3oM MUHUCTepPCTBa Tpya U cousa- WwnTbl PO 0T 25.12.2014 Ne
11154 n oT 5.08.2016 . Ne 422h). — URL:  http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog_red_2016.pdf (gata o6pawieHns:10.03.2021).

MpodheccnoHanbHbIn cTaHAapT «Mlegaror AOMNONHUTENBHOTO 06pa30BaHUA AeTeil U B3POC- bIX»
(Mpvika3 MuHKCTepcTBa TPyAa ¥ coumanbHoi 3awmTbl PO o1 05.05.2018 Ne 298H «O6 yTBEPXKAEHMM
npoeccMoHanbHOro ctaHgapTa «Megaror 4ONONHUTENIbHOro 06pa3oBaHUs fe-Teld U B3POC/bIX»). —
URL:  /Inhttps://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-  blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/ index.php?ELEMENT _ID=48583
(parta obpauermns: 10.03.2021).

degepanbHbIv FOCY[apCTBEHHbIN 06pa30BaTe/ibHbIA CTaHAAPT OCHOBHOMO 06LLero 06pa3o-BaHus

(yTB. npukasoMm MuHucTepcTBa 00pa3oBaHMs U Hayku Poccuitickoin degepaumm 0117.12.2010 Ne

1897) (pen. 21.12.2020). — URL.: https://fgos.ru (aata o6paweHms: 10.03.2021). deaepanbHblii

rocyfiapCTBeHHbI 06pa3oBaTe/bHbIN CTaHAAPT CpefHero obLiero o6paso- BaHMs (YTB. MPUKa30M

MuHucTepcTBa 06pa3oBaHNa U Hayku Poccuidckoir depepauny 0117.05.2012 No 413) (peg.

11.12.2020). — URL.: https://fgos.ru (gata obpatieHmns: 10.03.2021).MeToguueckne pekomeHgauum no

CO3/aHNI0 1 (DYHKLNOHUPOBAHUIO JETCKMUX TEXHOMapKoB

«KBaHTOpUyM» Ha 6a3e 00LLe06pa3oBaTe/ibHbIX OpraHm3aumnin (yTe. pacnops>xeHnem MuHu- ctepcTea

npocselenns Poccuiickoin  ®epepaummn  oT  12.01.2021 Ne P-4). — URL: http://www.
consultant.ru/document/cons_doc_LAW_374695/ (nata obpawieHns: 10.03.2021).
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MeToanyeckme pekoMeHZauMnm Mo CO34aHUI0 M (PYHKLMOHUPOBAHUIO LEHTPOB LMKPOBOro
obpasoBaHus «IT-Kyb» (yTBEPXKAEHbI pacrnopshkeHneM MUHUCTepCcTBa NPOCBeELLEHUs Poccuin- ckoi
®epepaunn ot 12 gHBaps 2021 r. Ne P-5). — URL: http://www.consultant.ru/
document/cons_doc_LAW_374572/ (gaTa obpawieHuns: 10.03.2021).

MeToanyeckne pekoMeHauuy no COo3faHuIo U (PYHKUMOHMPOBAHWIO B 06LLe06pa3oBaTe/ib- HbIX
OpraHm3auusx, pacnonoXeHHbIX B CE/IbCKOM MECTHOCTU M MablX ropojax, LeHTpoB 06- pa3oBaHus
eCTeCTBEHHO-HAYUYHOW W TEeXHONOrMYeckoi HanpasneHHocTen («Touka pocTa») (Y TBEpPXAeHbl
pacnopskeHnem MuHucTepcTBa npoceBeweHns Poccuinickon Pepepaymmnot 12 sHeapa 2021 T.
Ne P-6). — URL: http://www.consultant.ru/document/cons_doc_ LAW_374694/ (pata
o6pauieHus: 10.03.2021).

OCHOBHbIE MOHATUA U TEPMUHbI

depnepanbHblii rocygapCTBeHHbIVM obpa3oBaTesibHblil cTaHgapT (PrOC) —aTto
COBOKYMHOCTb TpeboBaHWUiA, 0653aTeNlbHbIX NPU peanun3ayum OCHOBHbIX 06pasoBaTefib-
HbIX NMPOrpaMm HayanbHOro obLiero, 0CHOBHOro obuero, cpegHero (NoaHoOro) obuero,
Ha4vyanbHOro nNpPogeccMoHanbHOro, cpefaHero NPogeccuoHanbLHOro 1 BbiCcWEro npodec-
CMOHaNIbHOTo obpa3oBaHMa 06pa3oBaTebHLIMU YUPEXAEHUAMUN, UMEKOLUMN TOCyAap -
CTBEHHYIO akKpeguTayuio.

YHuBepcasibHble yuebHble aevictBusa (YY) — 3T0 COBOKYMHOCTb CMOCOG0B AeNCTBUIA
obyuatoulerocs, Kotopas obecneuymBaeT ero cnOCO6HOCTb K CAMOCTOATE/IbHOMY YCBOe-
HUIO HOBbIX 3HaHWUM, T. €. CNOCOBHOCTb CyObeKTa K CaMOpa3BUTUIO Y CAMOCOBEPLLEHCTBO-
BaHWIO NyTeEM CO3HATE/bHOr0 M aKTUBHOIO MPUCBOEHUS HOBOrO COLMAIbHOIO OMbITa.
«TouKa pocTa» — 3T0 (pefepasbHaa CeTb LEeHTPOB 06pa3oBaHMA LUKDPOBOro, ecTe-
CTBEHHOHAY4YHOr0, TEXHUYECKOr0 M N'yMaHUTapHOro npoguas, opraHn3oBaHHas B pam-
Kax npoekta «CoBpeMeHHas LWKonax».

LincdppoBas nabopatopusi rno mnamke — 370 KOMMEKT, COCTOAWMIA U3 LaTUYNKOB ANS
N3MEPEHUA U perncTpaumnmn pasinyHbiX napameTpoB, nHTepderica agns cbopa AaHHbIX K
nporpammMHOro obecnevyeHus, BWU3yannM3MpPYHOLWEro 3KCNepMMeHTanbHble [aHHble Ha
JKpaHe.

MynbTUAATUMK — LM(POBOE YCTPOMCTBO, BbINOAHEHHOE B BUAE NAAT(OPMbl C MHOrO-
KaHa/lbHbIM M3MepuTesieM, KOTOPbIA OAHOBPEMEHHO MOMYYaeT CUTHaNbl C Pas3/IMUHbIX
BCTPOEHHbIX [aT4YNKOB, pa3MeLLéHHbIX B €JMHOM KOpnyce yCTpPOiCTBa.

MeTofuyeckne pekOMeHZauuyu Mo peanu3auun obpasoBaTefibHbIX MPOrpaMm B pamMKax
npenogasaHns PU3NKM C UCMOMb30BaHWEM 0060py[0BaHMS LeHTpa «To4yka pocta» (7—9 Knacchl)
BK/IIOYAlOT B Ce6A:

* onucaHne MaTepuasibHO-TEXHUYECKOM 6asbl LeHTpa «Toyka pocTa», WCNONb3yeMoro Ass

peanunsaym o6pasoBaTe/ibHbIX NPOrpamMmmM B pamMmkax npenogaBaHns Gusnku;

* NpUMepHYyt0 paboyyto rnporpammy no ¢gusnke ans 7—9 KNaccos Ans OpraHv3auun U3yyeHus
(h3MKM C UCMOMb30BaHMeM 060pyA0BaHUA LieHTpa « Touka pocTa,

* TemaTuyeckoe MjaHNPOBaHWE CyKa3aHWeM KO/IMYECTBa YacoB, OTBOAVMbIX Ha OCBOEHME KaXX oW
TeMbl, U C ONpe/eneHneM OCHOBHbIX BUA0B Y'Y [l yyalmnxcs Ha ypoke/BHeYPOUHOM 3aHATUN;

e cogepxaHue ¥ (hopMmy opraHu3aumm y4qebHbIX 3aHATUIA Mo Pm3nke B 7—9 Knaccax C WUC-
nonb30BaHWeM 000pyLOBaHWA LeHTpa «Toyka pocTa» (MpUMepbl CLEHapueB YPOKOB, fia-
6opatopHbIX paboT, nogrotoeka K O no (M3Mke, MNPOEKTHble paboTbl, CLEHapUn BHe-
YPOUHbIX MEPOMNPUATKIA).


http://www.consultant.ru/
http://www.consultant.ru/document/cons_doc_

TOUKA\T POCTA DU3NKA

NpnMepHasa paboyasd nporpaMmma no PU3nKeans
7—9 KaccoB

MnaHupyemble pe3ysibTaTbl OCBOEHMA YUeOHOro npeamMmeta «Pusmkac
ONMCaHNEM YHUBePCa/ibHbIX YUYEOHbIX AENCTBUINA, AOCTUTAEMbIX
obyyvaroLmmuncs

JINYHOCTHbIE pe3ynbTaThbl

O6yuarowniics NonyunT BO3MOXHOCTb A/ (POPMUPOBAHWS CNEAYIOLMX JIMYHOCTHBIX pe-
3yNbTaToB:

pa3BUTHE MO3HABATE/bHbIX MHTEPECOB, MHTENNEKTYa/IbHbIX M TBOPYECKMX CMOCOGHOCTEN;
yOeXXAEHHOCTb B BO3MOXHOCTM MO3HAHUS MNPUPOAbl, B HEOO6XOAUMOCTW PasyMHOr0 WC-
NOMIb30BaHUS LOCTVKEHWUI HayKU M TEXHONOTUIA ANA faNbHelLWero pasBuTus YenoBeye- CKOro
06L1ecTBa, YBaXXEHME K TBOPLAM HayKM M TEXHUKMW, OTHOLUEHWE K (DM3MKe KaK K 3/1EMEHTY
0061 eYeNn0BEYECKOW Ky bTYPbl;

CamMOCTOSATENbHOCTb B MPUOGPETEHNN HOBbLIX 3HAHWI 1 NMPAKTUYECKNX YMEHWIA;

FOTOBHOCTb K BbIGOPY XKM3HEHHOIO MyTW B COOTBETCTBMM C COOCTBEHHBLIMN MHTEPECAMM W
BO3MOXHOCTAMMU;

MOTVBaLmMs 06pa3oBaTe/IbHON AeATe/IbHOCTN HAa OCHOBE IMYHOCTHO OPUEHTMPOBAHHOIO
noaxona;

(hopMMpPOBaHME LIEHHOCTHOrO OTHOLLEHMS APYT K APYrY, K YUMTENto, K aBTopam OTKPbITUIAN
N306pEeTEHNI, K pe3yibTaTam 06yYeHus.

MeTanpeaMeTHble pesy/bTaTbl

O6yuatowuiica MonyyMT BO3MOXHOCTb [A18 (hOPMUPOBaHUS CReAytoLmMx MeTanpeameTHbIX
pe3ynbTaToB:

OBflafieHNe HaBbIKaMU CaMOCTOSTE/IbHOTO MPUOBPETEHMS HOBbIX 3HAHWiA, OpraHM3aLUnnyyYebHoR
[eATeNbHOCTI, NOCTAHOBKM LieNei, NnaHMPOBaHMS, CaMOKOHTPO/IS U OLLEHKN pe3y/bTaToB CBOEA
[EeATeNbHOCTY, YMEHUAMY NPEeABUAETL BO3MOXHbIE Pe3y/bTaTbl CBOUX AEACTBUIA;

MOHMMaHWe pasNnunii MeXxay WCXOAHbIMKU (hakTaMu W TrunoTesamy AN UX O06BACHEHMS,
TEOPETUYECKMMMN  MOAENSAMN U peanbHbIMW  0ObEKTaMW, OB/afeHMe YHUBEPCabHbIMM
y4yebHbIMM [EACTBMAMM Ha NpUMepax runoTe3 ANn8 OOBLACHEHWS W3BECTHbIX (haKTOB W
3KCMEepMEHTaNbHOM MPOBEPKMN BbIABMUIaeMbIX TMMNoTe3, pa3paboTKM TEOPETUUECKMX MO- Aenel
NpoLEeCcCcoB UK ABMEHWUI;

(hopMMpoOBaHMe YMEHMWIA BOCMPUHMMATL, MNepepabaTbiBaTb WM NPeAbABNATb WHDOPMaLMIO B
CNOBECHOM, 00pa3HOoi, CUMBONMYECKOW (hopmax, aHaiu3vMposBaTb W nepepabarbiBaTb
NONMYYEHHYH MH(OPMaLMIO B COOTBETCTBMM C NOCTaBNEHHbIMM 3aja4yamil, Bbl4eNsTb OC-HOBHOE
coAepXaHue NPOYMTaHHOIO TeKCTa, HaxOAWTb B HEM OTBETbl Ha MOCTaB/IEHHbIE BOMPOCHI U
n3naratb ero;

npuobpeTeHre OMbiTa CaMOCTOSTENIbHOIO MOMCKa, aHanusa M oTbopa MHGopmaymm c uc-
N0/MIb30BaHNEM Pa3IMYHbIX UCTOYHMKOB U HOBbLIX MHPOPMALMOHHbIX TEXHONOTUIA ANA pe-LUeHns
No3HaBaTe/IbHbIX 3a4ay;
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pa3BUTME MOHO/IOTMYECKOA W ANanornyeckoil peun, yMeHWUs BblpaXaTb CBOW  MbIC/K,
CMOCOBHOCTM BbICNYLIMBATL COBECEAHMKA, MOHUMATb ero TOYKY 3peHus, Npu3HasBaTb MNpa- BO
[PYroro 4enoBeKa Ha MHOe MHEHNE;

OCBOEHME MPUEMOB [eNCTBUA B HeCTaHAapTHbIX CUTyauusx, OBNafieHue 3BPUCTUYECKUMU
MeToZamu peweHns npobnewm;

(hopMmpoBaHMe yMeHWIn paboTaTb B Fpynre C BbIMO/HEHWEM Pa3/IMYHbIX COLMAbHLIX PO- el
NpeLCTaB/ATb U OTCTanBaTb CBOW B3rNISAbI Y YOEXAEHWS, BECTU ANCKYCCUIO.

PerynatueHble YY[]

Obyuyatomiics nofyymT BO3MOXHOCTb AN (DOPMUPOBAHUA CNeLytoWwmnX perynatuBHbIXY Y.

1. YMeHvie camoCTOSATe/IbHO OMNpesensThb Lenu 06yyeHus, CTaBUTb 1 (POPMYNMPOBATL HOBbIE 3aJayn B
yué6e ¥ no3HaBaTe/lbHOW [esTeNbHOCTW, pa3BMBaTb MOTMBbLI M MHTEPECHl CBOEN Mo- 3HaBaTe/IbHOWA
[eaTeNIbHOCTH.

OOyyatoLmMinca CMOXET:

2.

aHa/M3MPOBaTb CYLLECTBYHOLLUME M MIaHMPOBaTb OyayLume 06pa3oBaTe/bHble pe3y/bTaThl;
MAEHTMULMPOBATL COOGCTBEHHbIE NPOGNEMbI U OMPeAensTb [NaBHYO NPoGiemy;

BblABMIaTb BEPCUWN PELLEHUS MPO6/EMbI, (HOPMYIMPOBaTb FMMOTE3bI, MPEABOCXMLIATL KO-HEYHbI
pe3ynbTarT;

CTaBUTb Lie/b JeATeNIbHOCTM Ha OCHOBE OMpPefeNEHHON NPOG/IEMbl U CYLLECTBYHOLMX BO3-
MOXXHOCTeIR;

(hopMynupoBaTh yUYebHble 3aaum Kak Luarn OCTMXKEHUS MOCTaBEHHOW LeNn AesTeNlb-HOCTH;
060CHOBbIBATH Lie/IEBbIE OPUEHTMPBI U MPUOPUTETHI CChbIZIKAMMW Ha LIEHHOCTH, YKa3blBas 1
060CHOBbIBas IOTMYECKYH MOCNef0BaTeNbHOCTb LLIAroB.

YMeHMe camMOCTOSTENbHO MAaHMPOBaTb MyTW AOCTVDKEHUS LiENeid, B TOM YMC/e anbTepHa- TUBHbIE,

0CO3HaHHO BbIGMpaTb Hambonee 3M(HEKTUBHLIE CMOCOObI PelleHNs yYebHbIX M MO3Ha- BaTe/IbHbIX
3ajau.
OOyyatoLmMinca CMOXET:

onpeaenstb Heobxoanmoe(ble) AelicTBMe(S) B COOTBETCTBMM C YYEOHOW M MO3HaBaTENb- HOM
3afja4aMm 1 coCTaBNATb aNrOPUTM ero(Mx) BbINOHEHNS;

060CHOBbIBATL Y OCYLLECTB/IATL BbIOOP Hanbosee 3PMEKTMBHBLIX CNOCOO0B pelleHns yYebHbIX
M NO3HaBaTeNbHbIX 334ayY;

onpefenaTb/Haxo4uTb, B TOM YMC/E U3 MPESJIOKEHHbIX BapyaHTOB, YC/OBUSA 415 Bbl- MOJIHEHMUA
y4e6HOV 1 No3HaBaTeNbHOM 3ajay;

BbICTPaMBaThb XXMU3HEHHbIE N/aHbl Ha KPaTKOCPOUYHoe Oyayliee (3a8BNSATb LieNeBble OPU-EHTUPSI,
CTaBUTb afleKBaTHble MM 3aflaum 1 npegniaratb AeiCTBUSA, YKasblBas M 060CHOBbI- Bast IOMMYECKYH0
noc/ief0BaTe/IbHOCTb LLIAroB);

BblOMpaTh W3 NPeANOXEHHbIX BapuaHTOB M CaMOCTOATE/IbHO WCKaTb CpefcTBa/pecypcbl A
peLleHns 3a8a4umn/LOCTUXEHNS LeNu;

COCTaB/ATb NaH peLleHns Npo6siembl (BbIMOHEHUA MPOEKTA, NPOBELEHNS UCCNeS0Ba-HUSA);
onpegensTb NOTeHUWaNbHble 3aTPYAHEHWS MPU PeLLeHnn Y4e6GHOM M Mo3HaBaTeNbHOW 3a- Aayun u
Haxo4MTb CPeACTBa 15 UX yCTPaHeHus;

onucblBaTb CBOW OMbIT, OPOPMAAA €ro ANs nepefayv ApYrum NOAAM B BUAe TEXHOOTUK
peLLeHns NPaKTUYecKnX 3ajay onpeseiéHHOro Knacca;

NNaHMPOBaTb N KOPPEKTMPOBATb CBOK MHAMBUAYaSIbHYIO 06pa3oBaTe/lbHYH0 TPaeKTopuIo.
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3.

YMeHue COOTHOCUTb CBOWU |Cl,eI‘/IICTBI/IFI C nnaHnpyemMbIiMn pe3ysbTataMn, OCYLLECTBNATL KOH- TPOJb

CBOEI [esATeNbHOCTM B MpoLecce AOCTUXKEHUS pe3y/bTaTa, ONpeaensiTb Cnocobbl Aeit-CTBMIA B paMKax
NPeAnoXXeHHbIX YCNOBMIA U TpeboBaHWIA, KOPPEKTUPOBaTb CBOWM [EACTBMA B COOTBETCTBUMU C
N3MEHSIOLLLeCA cUTyaLmei.

OO6yuyaroLMinca CMOXET:

4.

OnpesensTb COBMECTHO C MeJaroroM ¥ CBepCTHUKaMU KPUTEPUM MNaHMPYeMbIX pe3y/ibTa- TOB U
KpUTEPUM OLLEHKM CBOEI yUYeBHOW fesTeNbHOCTH;

cMCTeMaTy3npoBaTh (B TOM Yuce BbIOUPaTb NMPUOPUTETHBIE) KPUTEPUM NIaHNPYEMBbIX pe- 3y/bTaToB
W OLLEHKW CBOE [iefTelbHOCTU;

0TOMpaTbh UHCTPYMEHTbI 15 OLEHWUBAHUSA CBOEN [eATe/lbHOCTU, OCYLLECTBATL CAMOKOH- TPO/b
CBOEM eATeNIbHOCTY B paMKax NpeAnoXKeHHbIX YC0BUiA U TpeboBaHWIA;

OUeHMBATb CBOK [eATe/IbHOCTb, apryMeHTUpPYs MNPUYUHBI  JOCTVDKEHWUS WM OTCYTCTBUA
niaHMpPyemMoro pesynbrara;

HaxoAWTb [OCTATOYHbIE CPEACTBA A8 BbINO/HEHNS YYeOHbIX AeNCTBUIN B U3MEHSIOLLENCS CUTyaLmnm
U/Mnn NpW OTCYTCTBUM NAHUPYEMOr0 pe3y nbTaTa;

paboTas Mo CBOEMY M/iaHy, BHOCUTb KOPPEKTUBbI B TEKYLLYHO [eATe/IbHOCTb Ha OCHOBE aHa/v3a
M3MEHEHWI  cuTyauunm  ON8  MOJlyYeHUs  3an/jaHMPOBaHHbLIX — XapakTepucTUK  npo-
LyKTa/pesynbTaTa;

yCTaHaBNMBaTb CBA3b MeXAY MOSyYeHHbIMM XapakTepucTuKamu MpoAyKTa W XapakTepu-
CTMKamy npouecca LesTeNbHOCTU W MO 3aBeplleHnUn [eaTeNbHOCTU MnpefaraTb U3MeHe- Hue
XapaKTepuCcTUK npouecca 415 NOMyYeHUs YNyYLleHHbIX XapakTepUCTUK MPOLYKTa;

CBEPATb CBOW [eiCTBUSA C LieNbio U NPW HE06X0AUMOCTM UCNPaBIATb OLIMOKM CaMOCTOA-Te/NbHO.
YMeHuWe oueHMBaTb NPaBUIbHOCTb BbINOHEHUA YYeOHON 3ajaun, CO6CTBEHHbIE BO3MOX-HOCTU

eé peLleHuns.
OO6yuyatoLMinca CMOXET:

5.

OnpefensTb KpUTEpUM MpaBuUibHOCTU (KOPPEKTHOCTM) BbIMOHEHMSA YUYeOHOI 3adauu;
aHanM3npoBaTb M 060CHOBbLIBATbL MPUMEHEHINE COOTBETCTBYIOLLErO MHCTPYMEHTapUs ANns
BbIMOMHEHUS Y4eOHO 3afauu;

CBO6OAHO M0/1b30BaTbCA BbIPAbOTAHHBLIMU KPUTEPUSAMW OLLEHKN M CAMOOLEHKWN, UCXOAAN3 Lien
1 UMEIOLLIMXCA CPEACTB, pas/inyas pesynbTar 1 Crnocoodbl AeiCTBUIR;

OLeHMBaTb MPOAYKT CBOEN AeATENIbHOCTH MO 3aaHHbIM U/MN CaMOCTOSATENbHO Onpeae-néHHbIM
KpUTEPMSAM B COOTBETCTBUY C Lie/IbI0 AeATENbHOCTY;

060CHOBbIBaTb AOCTVXKUMOCTb LIENN BblGpaHHbIM CMOCOO60M Ha OCHOBE OLEHKM CBOMUX
BHYTPEHHUX PECYPCOB M JOCTYMHbIX BHELLIHUX PECYPCOB;

(hKCMpoBaTb M aHaNM3MPOBaTh AMHAMUKY COOGCTBEHHbLIX 06pa30oBaTe/bHbIX PEe3y/bTaToB.
BnageHne ocCHOBaMM CaMOKOHTPO/S, CaMOOLEHKM, MPUHATUS PELUEHNIA N OCYLLECTBE-HNS

0CO3HaHHOT0 BblI6Opa B y4e6HO 1 NO3HABATENbHOW AESTENbHOCTL.
OO6yuyatoLMinCca CMOXET:

Habno4aTh U aHaIM3MPoBaTb COGCTBEHHYHO YUEOHYHO M MO3HABATENbHYIO AeATENbHOCTL U
[eATeNbHOCTL ApYrux 06yyaroLLmxcs B NpoLLecce B3aMMonpoBepKY;

COOTHOCWTb peasibHble ¥ NaHupyeMble pe3ynbTaTbl UHAMBUAYaANbHOV 06pa3oBaTe/IbHOM
LeATeNbHOCTY 1 fieNaThb BbIBOAbI;

MPYHMMATbL PeLLeHne B Y4eBHON CUTyaLy 1 HECTW 3a HEr0 OTBETCTBEHHOCTD;

CaMOCTOATE/IbHO ONpefensTh MPUYMHbI CBOEr0 yCrexa WM Heycrnexa v HaxoAuTb Cnoco- 6bl
BbIX04a M3 CMTyaL M Heycnexa;

PETPOCNEKTUBHO OMNPeesisaTh, Kakue AelCTBISA M0 PeLLeHNIo Y4e6HO 3a4aum unm napa- MeTpbl 3TUX
[e/iCTBUIA NPUBENN K NONYYEHWNIO UMEIOLLLErOCA NPOAYKTa yUYeOHON fesTeNlb-HOCTH;
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[AEMOHCTPMPOBaTb MPUEMBbI PErynaumMm ncuxomn3nonormnyecKnx/aMmoLMoHa bHbIX COCTO- AHUN
ANA JOCTUMXEHMA 3dekTa YCrnoKoeHUs (yCTpaHeHWUs 3MOLMOHA/IbHOW HanpsXéH- HOCTK),
ahpekTa BOCCTaHOB/EHMS (OcnabneHws NPOSBMAEHWUI YTOMeHMs), adekTa ak- TUBM3aL MK
(MoBbILLEHUS NCMXODN3NOIOTMYECKON PEAKTUBHOCTK).

No3HaBaTeNbHble YY[]

O6yuatoLwuiica Nony4mT BO3MOXKHOCTb A/ (HOPMUPOBAHUSA CliefytoLMX No3HaBaTeNbHbIXY Y .

1

YMeHune onpegendaTtb NOHATUA, CO3[aBaTb O606LI.I|eHVIFI, yCTaHaBMBaTb aHanornun, Knac-

CMMLMPOBaTb, CAMOCTOATE/IbHO BbIOUPATb OCHOBAHUSA W KPUTEPUW L1 KNacCUMKaLuum, ycTa- HaBNvBaTb
MPUYNHHO-CNEACTBEHHbIE CBA3W, CTPOUTbL JIOTMYECKOE pacCyX[eHue, yMo3akitoye- Hue (MHAYKTUBHOE,
[efyKTUBHOe, N0 aHaorumn) 1 ienatb BbIBOpbI.

OOyyatoLmMinca CMOXET:

2.

nogbupaTb CNoBa, CONOAYMHEHHbIE K/THOYEBOMY C/I0BY, OMpPeAeNsAtoLLne ero NpusHaky 1
CBOWCTBA;

BbICTPAMBATb /IOTMYECKYHO LIENOYKY, COCTOALLYHO M3 K/TKOYEBOr0 C/10Ba N CONOAUYNHEHHBIXEMY
CNoB;

BblAeNATb 0OLLMIA NPU3HAK ABYX UM HECKO/IbKUX NPEAMETOB UMW ABNIEHUI Y 06 BACHATbUX
CXOACTBO;

06beIMHATL NPeaMeTbl U ABNIEHWA B TPYNMbl MO ONpeAenéHHbIM NpU3Hakam, cpaBHUBaTb,
KnaccuuumpoBatb M 0606LLaTh (haKTbl U ABNEHUS;

BbIeNATb ABMEHNE U3 0OLLEro psaga ApYrux SBMeHN;

onpefenstb 06CTOATENbCTBA, KOTOPble MPEALEeCcTBOBa/IM  BO3HUKHOBEHMIO CBA3N  MEXAY
ABMEHUAMW, M3 3TUX OOCTOATENbCTB BbIAENATL ONPefenstolwme, cnocobHble ObiTb NpPUYK- HOM
[AHHOTO SIBNIEHUS, BbISBNATL NPUYNHBI U CNEACTBUSA ABNEHWA;

CTPOMTb paccyXfeHne OT 06WMUX 3aKOHOMEPHOCTe K 4YaCTHbIM SIBJEHMSM W OT 4YacTHbIX
ABNEHNI K 06LLMM 3aKOHOMEPHOCTSIM;

CTPOMTb pacCyXXieHne Ha OCHOBE CpaBHeHWs NPeaMETOB U ABMEHWIA, BbIAeNss Npu aToMobLme
NPU3HaKW;

n3naratb MONYYEHHYI0 MHOPMaLMIO, UHTEPNPETUPYS €€ B KOHTEKCTE peLlaemMoii 3ajaum;
CaMOCTOATE/IbHO YKa3biBaTb Ha WHAOPMALMIO, HY>XAAIOLWYHOCA B MPOBEPKe, Mpednaratb U
MPUMEHATL CMOCOo6 NPOBEPKM JOCTOBEPHOCTU MH(OPMaLNK;

Bepb6a/IM30BaTh 3MOLMOH/IbHOE BreyvaT/ieHne, OKa3aHHOE Ha HEro WCTOYHWMKOM;

OOBACHATL SBIEHUSA, MPOLECCHI, CBA3N M OTHOLLEHWS, BbISBNSEMblE B XOA€ MO3HaBaTe/lb- HOM U
nccnefoBaTeNbCKOM  AeaTeNbHOCTU  (NPUBOAUTL  OOBACHEHWE C  U3MEHeHMeM  (hop- Mbl
NnpeLCTaBNeHNs; O0OBACHATb, AeTanu3vpys WM 0606Was; O06bACHATL C 3afaHHOW TOYKM
3peHus);

BbISBNATb W Has3blBaTb MNPUYMHLI COBLITUA, ABMIEHWUSA, B TOM YMUC/e BO3MOXHble/Hanbosnee
BEPOATHbIE MPUYMHbI, BO3MOXHbIE MOCNEACTBUA 3afaHHON MPUYUHBI, CaMOCTOATE/IbHO
OCYLLECTBAAA NPUUNHHO-CNEACTBEHHbIN aHaNN3;

[ienatb BbIBOJ Ha OCHOBE KPUTMYECKOrO aHasim3a pasHbiX TOYEeK 3peHunsi, MOATBEPXAaTb BbIBOA,
COOCTBEHHOW aprymeHTaument v caMocTosATEIlbHO NOTYyYEHHbIMU JaHHBIMM.

YMeHue co3faBath, NPUMEHATb 1 MPeobpa3oBbiBaTb 3HAKM M CUMBO/IbI, MOLENN U CXEMbIANA

peLleHmns y4ebHbIX 1 NO3HaBaTe bHbIX 3a/au.
OOyyatoLminca CMOXET:

0603HavaTb CMMBO/IOM 1 3HAKOM npeameTr n/nnu aBneHne;
onpenenATs N0OrnM4YeECKME CBA3M MeEXAy MnpeamMeTamm n/vnn sBneHNsMKN, 0603HaYaTh [aH-Hble
niorn4yeckune cBsa3n C NOMOLLbKO 3HAKOB B CXEME;
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3.

co3faBaTb abCTPaKTHbIV UK peasibHbIV 06pa3 npegMeTa U/unm ABneHns;

CTPOUTL MOZENb/CXeMY Ha OCHOBe YCN0BUIA 3aa4n n/unm cnocoba eé peLleHus;

co3faBaTb BepbasibHble, BELLECTBEHHbIE W WH(OPMAUMOHHbIE MOAENN C  BblAeNIeHVeM CY-
LLLeCTBEHHBIX XapaKTepucTuK 00bekTa [ANA OnpefeneHWs crocoba pelleHns 3agaynm B CO-
OTBETCTBUU C CUTYaLMEN;

npeo6pa3oBbiBaTb MOAENW C LENbI0 BbISBMEHUA OOLLMX 3aKOHOB, OMNPeAenstowmnx faH- HyH
npeLMeTHYH 061acThb;

NnepeBonTb C/IOXKHYK MO coCTaBy (MHOroacnekTHyK) MHMopMauuo M3 rpauyeckoro wunm
(hopMasIM30BaHHOI 0 (CMMBOJILHOTO) MPeLCTaBNeHNs B TEKCTOBOE M HA060pOT;

CTPOUTb CXemy, anropuTM [eNCTBMA, UCMPaB/AaTb WN BOCCTaHaBNMBaTb HEW3BECTHbIN pa- Hee
a/IrOpPMTM Ha OCHOBE VMEIOLLLErocs 3HaHNA 06 00beKTe, K KOTOPOMY MPUMEHSETCS a/ifOPUTM;
CTPOMTb [JOKA3aTe/IbCTBO: MPAMOE, KOCBEHHOE, OT MPOTMBHOIO;

aHanM3npoBsaTtb/pethieKcMpoBaTh  OMbIT pa3paboTKM U peanu3auuym  y4ebHOro npoekTa,
nccnefoBaHMs (TEOPeTMYECKOro, 3MMNUPMYECKOro) Ha OCHOBe MpeanoXeHHOW npobnem- HoOW
CUTyauun, NOCTaB/IEHHOW Lenn n/unu 3alaHHbIX KpUTepUeB OLLEHKWN NpoayKTa/pe-3ynbrara.
CMbICNOBOE  YTeHWe.

OO6yyatoLMNIACH CMOXKET:

4

HaxoAMTb B TEKCTe TpebyeMyto MH(opMaLMio (B COOTBETCTBUM C LiENSIMU CBOelA AesTeb-HOCTH);
OPWEHTNPOBATLCA B COAEPXKaHMMN TEKCTA, MOHMMATb LeIOCTHbIV CMbIC/ TEKCTA, CTPYKTY-
pMpPOBaTh TEKCT;
yCTaHaB/MBaTb B3aMMOCBS3b OMMUCAHHbIX B TEKCTE COObITUIA, SBNEHWIA, NPOLLECCOB;
PE3tOMMPOBATb N1aBHYH WAEH TEKCTA;
KPUTWUYECKM OLiEHMBaTb coaepXKaHue 1 (hopMy TeKcTa.

. dopmMuMpoBaHMe ¥ PasBUTME 3KONOTMYECKOTO MbILL/IEHMS, YMeHWe MNPUMEHSTb ero B Mo-

3HaBaTe/IbHON, KOMMYHVKATUBHOM, COLManbHON NpakTUKe U NPoeccMoHaIbHOM OpUeHTa- LN.
OO6yuyatoLminca CMOXET:

5

onpeaensTb CBOE OTHOLLEHME K NPUPOAHONW Cpeag;

aHa/IM3MPOBaTb BMSIHME 3KOMIOrMYeCKUX (PAKTOPOB Ha cpefy O0BWUTaHWS >XUBbIX OpraHw3-MOoB;

NPOBOANTL MPUYNHHBIA U BEPOSATHOCTHBIV aHa/IM3 3KONOMMYECKUX CUTYaUmii;

NPOrHO3MPOBaTb U3MEHEHMUSI CUTYyaL KN NpyU CMeHe LenCcTBUA OLHOro (haktopa Ha Aein-cTeue

Apyroro akrtopa;

pacnpocTpaHATb 3KOMOrMYECKME 3HAHWS M Y4acTBOBaTb B MPAKTUYECKUX Aenax Mo 3awiu-Tte

OKpY>Katollleit cpefbl;

BblpaXXaTb CBOE OTHOLLEHWE K NPUPOAE Yepe3 PUCYHKU, COUMHEHUS, MOLENN, NPOEeKTHbIepaboThbI.
. Pa3BnTne MOTMBALMM K OB/IAAEHUIO KYNIbTYPO aKTVUBHOIO MCMO/b30BaHUA CNOBAPEn napyrux

MOWCKOBbIX CUCTEM.
OO6yuyatoLminca CMOXET:

OnpefensiTb HeoBX0AVMbIE K/IHOUEBbIE MOUCKOBbLIE C/IOBA W 3anpochl;

OCYLLECTB/IATb B3aMOZENCTBYE C 3NEKTPOHHbIMU NMOVCKOBLIMU CUCTEMAMW, CNIOBApPSMU;
(hopMMpOBaTb MHOXECTBEHHYH) BbIGOPKY 13 MONCKOBbIX UCTOYHMKOB A/151 06BEKTHBM3A-LUN
pe3ynbTaToB NOMCKA;

COOTHOCWTb MOMYYeHHble Pe3y/bTaTbl MOUCKA CO CBOEN [AEATENbHOCTHHO.



®UNIVIKA TOUKA\DHPOCTA

KoMMyHMKaTUBHble YY[]

1. YMeHne opraHu3oBbIBaTb y4ebHOe COTPYAHUYECTBO M COBMECTHYIO AEATENIbHOCTb C Y4M-TeNlem
N CBEPCTHUKaMK; paboTaTb WHAMBUAYaANbHO W B Tpymnne: Haxo4uTb 0OLlee pelleHVe W paspeLuatsb
KOH(AUKTBI Ha OCHOBE COrnacoBaHuWs NO3NUMA W y4yéTa WHTepecos; (OPMYNMpo- BaTb,
apryMeHTUpoBaTh 1 0TCTauBaTb CBOE MHEHME.

OOyyatoLminca CMOXET:

* OnpefensTb BO3MOXHbIE POV B COBMECTHOW AeATENIbHOCTHU;

* Urpatb onpesenéHHyo posib B COBMECTHOMN [eATeNIbHOCTY;

* MPUHUMATb NO3ULMIO COBECEAHMKA, MOHMMAs NO3ULLMIO APYTOro, Pas3ninyaTth B ero peun: MHe-Hue

(TOYKY 3peHms), 10Ka3aTeIbCTBO (apryMeHTbl), aKTbl; FMNOTe3bl, aKCUOMbI, TEOPUMK;

* OnpeaensiTb CBOV AeNCTBUA W LeNCTBUA NapTHEPa, KOTOPble CNoco6CTBOBaNM UK Mnpe -
NATCTBOBA/IN NPOAYKTUBHON KOMMYHUKaLWW;

* CTPOUTbL NMO3UTUBHbIE OTHOLLEHWS B NpoLecce Y4eOHOM 1 NO3HaBaTeIbHON AeATeNIbHOCTHY;

* KOPPEKTHO N apryMeHTUPOBaHHO OTCTamMBaTb CBOK) TOUKY 3PEHUS, B AUCKYCCUWN YMETb Bbl- ABUraTb
KOHTPaprymeHTbl, nepegpasvpoBaTb CBOK MbIC/b (BMafeHUE MEXaHW3MOM 3KBU- BasIEHTHbIX
3ameH);

* KPUTUYECKM OTHOCUTBCA K COOCTBEHHOMY MHEHUIO, C AOCTOMHCTBOM MpW3HaBaTb OLIK-
604YHOCTb CBOEI0 MHEHUSA (EC/IM OHO TaKOBO) U KOPPEKTUPOBATbL €ro;

* npeg/aratb a/lbTePHATVBHOE PELLEHVE B KOH(INKTHOW cUTyauuu;

* BbIeNsATb 06LLY TOUKY 3pPEHUS B AUCKYCCUW;

» [0roBapvBaThbCs 0 NpaBuIax v BONpocax A1 06Cy>XaeHWs B COOTBETCTBMM C NOCTaB/IEH-HOM
nepeg rpynnoi sagayei;

* OpraHv3oBbIBaTb Y4ebHOE B3aUMOAENCTBME B rpynne (onpeaenstb obue Lenum, pacnpe-Lenstb
ponn, fOroBapmBaTthbCs Apyr ¢ 4PYroM U T. 4.);

* YCTpaHATb B pamKax Auanora paspbiBbl B KOMMYHUKaLMK, 06YCNOBNEHHbIE HEMOHVMaHW-
eM/HenpusaTeM CO CTOPOHbI cobeceHMKaA 3aaaun, (hOPMbl UK COLepXKaHWs Anaora.

2. YMeHMe O0CO3HaHHO MCMo/b30BaTb PeuYeBble CPeAcTBa B COOTBETCTBMM C 3afayeil KOMMY-
HUKaUMN 4N BbIPQXKEHUS CBOMX YYBCTB, MbIC/IEN 1 MOTPEOHOCTEN ANA NAaHUPOBaHUA N pery- nauum
CBOE [eATeNbHOCTW; BMafieHWe YCTHOM M NMUCbMEHHOW peybtd, MOHOMOMMYECKON KOH- TEKCTHOW
peyblo.

OO6y4aroLLMIAC CMOXET:

* OnpepfensaTb 3aa4y KOMMYHMKaLMN U B COOTBETCTBUW C HE OTOMPaTb peyeBble CPeACTBa;

* 0TOMpaTb M UCNONbL30BaTb PeYeBble CPeLCTBa B MPOLECCe KOMMYHUKAUUW C APYTYMUIOABMM

(awanor B nape, B Masion rpynne nT. 4.);

* MpeLCTaBNATb B YCTHOW UM NMCbMEHHON opme pa3BEPHYTbINV NiaH COGCTBEHHO aes-
TeNbHOCTH;

* cob6nogatb HOPMbI MY6INYHOW peyn, pernaMeHT B MOHOJIONE U AUCKYCCUWM B COOTBET-CTBUM C
KOMMYHWKATVUBHOW 3afjayeit;

* BbICKa3blBaTb 1 060CHOBbIBATbL MHEHME (CYXAEHME) 1 3anpallinBaTb MHEHVE NapTHEPa BpamKax
amanora;

* MPUHMMATb PELLEHNE B XO/e fuanoran CornacoBbIiBaTh ero ¢ cobeceHNKOM;

* C034aBaTb NMUCbMEHHbIE KNWLIMPOBAHHbIE N OPUTMHA/IbHbIE TEKCTbI C UCMNONb30BAHNEM
HeoOX0AUMbIX peyeBbIX CPeACTB;

* 1CNonb3oBaTb BepbanbHble CpeAcTBa (CPefcTBa NIOrMYECKOW CBS3M) 418 BblAeNeHuUs
CMbIC/I0BbIX 6/T0KOB CBOEr0 BbICTYM/IEHUS;

* 1ICNO0Nb30BaTbh HeBepbasibHbIE CPEeACTBA NN HArNsa4HbIe MaTepuasbl, NOATOTOB/EHHbIE/
0TO6paHHbIe MO4 PYKOBOACTBOM YUnTENS;

* [enaTb OLEHOYHbIV BbIBOA O AOCTUXKEHUW LI KOMMYHUKALUM HEMOCPEeLCTBEHHO Moc/e
3aBepLUEHNS KOMMYHUKATVBHOIO KOHTaKTa 1 060CHOBbIBATb €ro.
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3.

®opMUpPOBaHME N Pa3BUTME KOMMETEHTHOCTM B 0671aCTM WCMOMb30BaHMS UH(OPMaLMOH-

KOMMYHUKaUMOHHbIX TexHonoruii (ganee — VKT).
OO6y4atoLLMIACA CMOXET:

10

LleneHanpaBneHHo UCKaTb UM UCMNO/b30BaTb MH(OPMaLMOHHbIE PECYPCbl, HeobXxoAuMble A5
peLleHNns y4ebHbIX M MPaKTUYECKMX 3a4ad, C MOMOLLbIO cpeacTs KT,

BbIOMpaTh, CTPOUTbL M UCMOMNb30BaTh aAEKBATHYK WMHMOPMAaLMOHHYIO MOAenb AN nepe- gayu
CBOMX MbIC/EN CpeCTBaMMN €CTECTBEHHbIX U (DOPMasIbHbIX A3bIKOB B COOTBETCTBUUC YC/TOBUAMM
KOMMYHUKaLWUK;

BbI4ENATb VMH(OPMALMOHHBIA acnekT 3ajayun, OrnepupoBaTb AaHHbIMK, WCMOMb30BaTb MO- [eflb
peleHna 3ajadu;

MCMOMb30BaTb  KOMMbIOTEPHbIE TEXHOMOMMM  (BK/OYas BbIOOP afeKBaTHbIX 3afave WHCTPY-
MeHTa/lbHbIX MPOrpaMMHO-annapaTHbIX CPeACTB U CEPBUCOB) A/19 PeLLeHNA UHPOPMALM-OHHbIX U
KOMMYHWKaLMOHHBIX Y4e6HbIX 334a4, B TOM YUC/Ie: BbIYMUCIEHWE, HAaNMCaHKe Nn- CeM, COUYMHEHWA,
[OKNazfoB, pehepatoB, co3aaHMe Npe3eHTauui u ap.;

1CNOMb30BaTh MH(OPMALMIO C YYETOM 3TUYECKUX W MPaBOBbLIX HOPM,;

co3fjaBaTb UH(OPMALMOHHbIE PECYpPCbl Pa3HOro Tuna u ANa pasHbiX ayauTopuie, cob6/to- fatb
NHHOPMALMOHHYO TUTMEHY 1 NpaBuia NHPOPMAaLMOHHO 6e30MacHOCTK.

MpeaMeTHbIE Pe3yNbTaThbl

O6yuarowuiica NofyymT BO3MOXHOCTb N8 (DOPMUPOBAHWS CNeAyoLMX NpPeaMEeTHbIX pe-
3yNbTaToB:

3HaHWS 0 MPUPOJEe BaXKHEWLUMX (DU3NYECKUX ABNEHWIA OKPYXXAKOLLEro Mvpa 1 MoHWMaHue CMbiCna
(hM3NYECKMX 3aKOHOB, PACKPbIBAIOLLMX CBA3b U3YUYEHHbIX SBIEHUIN;

YMEHUA MNONb30BaTbCA METOA4aMU Hay4HOro WCCNefoBaHUA ABMEHWM MPUPOfAbl, MPOBO- AUTb
HabMtoAeHWs, NNaHMpoBaTb U BbINOMHATL  3KCMEpUMeHTbl, obpabatbiBaTb  pe3y/ibTa- Thbl
M3MepeHW, NPeLcTaBNATb pPe3y/bTaTbl U3MEPEHUIA C NOMOLLBIO Tabnwuy, rpatmkos v gopmyn,
06Hapy>xmBaTb 3aBUCUMOCTU MeXAy (U3NYECKUMU BEMYMHAMU, OOBACHATL MOMyYeHHbIe
pe3ynbTaTbl 1 fieNnaTb BbIBOAbI, OLEHNBATb MPaHNLbI MOrPELLUHOCTEN pesysib- TATOB U3MEPEHWNIA;
YMEHUA MPUMEHATb TEOPETUYECKME 3HaHMA MO (PU3MKE Ha NpakTuKe, pellatb Qu3nye- CKue
3a/layn Ha NpYMeHEeHWe MoJyYeHHbIX 3HaHWI;

YMEHUA W HaBblKW MPUMEHATb MONYYEHHble 3HaHUA AN 0O0BbACHEHWUS MPUHLMMOB fei- CTBUSA
BaXKHEMLUMX TEXHUYECKUX YCTPOWCTB, PeLUeHNs NpakTUYeCKUX 3afay MOBCEAHEB- HOM XM3HW,
o6ecneyeHns 6e30MaCHOCTY CBOEM XKU3HW, PaLMOHaNbHOIN0 NPUPOAONOSbL-30BaHUSA U OXPaHbl
OKpY>KatoLLlen cpeabl;

(hopMupoBaHMe yOeXAeHNs B 3aKOHOMEPHONM CBS3M U MO3HaBaeMOCTW ABMIEHUI MPUPO - Abl, B
OOBEKTMBHOCTU HAYYHOrO 3HaHWS, B BbICOKOW LEHHOCTW HayKu B pasBUTUWM MaTepu- anbHOW U
[LYXOBHOW KyNbTYpbl NH04EN;

pa3BUTME TEOPETMYECKOrO MbILLJIEHUA HA OCHOBE (POPMUPOBAHUA YMEHWIn yCTaHaBIU- BaTb
(haKTbl, pa3nuyaTb NPUYKUHBI U CIELCTBMSA, CTPOUTb MOLENW W BbIABUraTb MMNOTe3bl, OTbICKUBATL U
(hopMy/nMpoBaTb [0Ka3aTe/IbCTBa BbIABUHYTbIX TUMNOTE3, BbIBOAUTH U3 3KC- MEePUMEHTasIbHbIX
(haKTOB 1 TEOPETUYECKMX MOAENEN (DN3NYECKME 3aKOHbI;

KOMMYHWKaTUBHbIe YMEHWSA: [OKNafblBaTb O pe3y/ibTaTax CBOEro UCCnefoBaHus, yya- CTBOBaTb
B MCKYCCUU, KPaTKO M TOYHO OTBeYaTb Ha BOMPOCHI, UCMO/b30BaTb CrPaBOY-HYHO UTepatypy
Y Apyrune NUCTOYHUKIM MHKOPMaLUN.

HO-



TOUKA \1r POCTA

TemaTunyeckoe nnaHupoBaHuel

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

YHuBepcasibHble yyebHble aeicTeus (YY)

PUN3NKA
a1
o
7 Knacc
OcHOBHoOe
Tema
COLepXKaHvie
Nab6opatopHaa  [MpaBwna nonb-
pabota Ne 1 30BaHUsA NIMHEN-

anHexdarod g

KO, nsmepm-
Te/bHbIM LUANH-
Apom
(MeH3ypkoit) n
TepMOMETPOM.
3anuco pesynb-
TaTa U3MepeHuii.
OnpepeneHune
MOrpeLHocTH
N3MEPEHUIA.
Nab6opatopHas
pabota Ne 1
«3mepeHune
[ANnHbI, 06bema
1 Temneparypsbl
Tena»

Llenesas M
eTanpeamMeTHbIe
YCTaHOBKa ypoKa
MpeAMeTHble pesynbTathbl: JINYHOCTHbIE
pesynbTarhl PerynaTnBHble, pesy/nbTaThl
KOMMYHVKATVBHbIE,

HayuunTb nsme-
PATb A/IMHY MpU
NMOMOLLM TNHEN-
KW, 06BEM XUf-
KOCTW Npu no-
MOLLM MeH3yp-
K, Temnepartypy
Tena npu rnomo-
L1 TepMOMETPA,
3anucblBathb pe-
3ynbTaThl C y4yé-
TOM NOTpPeLIHO-
CTN U3MepeHuns

NO3HaBaTE/IbHbIE

Pasgen 1. BBEAEHWE (5 )

YMeTb: U3MepPATb
O/MHY NPUY MOMOLLM
NHEKKN, 06BEM XNi-
KOCTM B COCyAe Mnpu
MOMOLLY MEH3YPKMU,
Temnepatypy Tena
Mpu1 NOMOLLM TEPMO-
MeTpa; 3amnmchbIBaTh
pesynbTar B BUAE Tab-
Anubl; opmynunpo-
BaTb BbIBOA O BbIMOS-
HEHHOI paboTe 1 aHa-
NN3MpoBaThb
MONyYeHHble pesy/b-
TaThl

PerynsTusHble: nna-
HWpOBaTbL CBOW Aeii-
CTBUS B COOTBETCTBUN
C NOCTaBfieHHOM 3aaa-
yei nycnosusamu eé
peanunsauuu.
lMo3HaBaTeNbHblE:
OCYLLECTBNATL (PUKCa-
LMI0 MHopMaLmm 06
OKpY>KatoLLem Mupe ¢
MOMOLLbIO UHCTPY-
MmeHTOB UIKT.
KOMMYHUWKaTUBHbIE:
OpraHun3oBbIBaThb
y4yebHoe COTpyaHMYe-
CTBO M COBMECTHYIO
LesTenbHOCTb C yuu-
TeneM 1 CBepCTHUKa-
MK; paboTaTb MHAWBU-
JyanbHo 1 B rpynne

CamocCToATeIbHOCTL B
NpUo6PeTEHNN HOBBIX
3HaHWUIA 1 MpaKTnye-
CKMX YMEH WA

cnonb3oBaHue
060pyA0BaHNs

JnHeika, neHTa
MepHasi, N3Mepu-
TeNbHbIl UK-
NMHAP, TepMO-
METp, AaTumK
TemnepaTypbl

YANEND
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Tema

PaBHOYCKOpeH-
HOe [BVDKEHVE.
Y CKopeHue.
NabopatopHas
pabota Ne 2

OcHoBHOe
cofiepXKaHvie

PaBHOyCKOpeH-
HOe [BWXKEeHUe.
Y CKOpeHue.
dopmyna ana
BbIUNCIIEHNSA
ycKopeHus. Ean-
HULbI yCKOpe-
HWA. Y cKope-
HWe — BeKTop-
Has m3nyeckas
Be/iunHa. Pac-
YET CKOPOCTH
pPaBHOYCKOPEH-
HOro NpPsIMou-
HeMHOro aBuKe-
HUS.
NabopaTtopHas
paboTa Ne 2
«W3yyeHne pas-
HOYCKOPEHHOTO
NPsAMOINHERHO-
ro ABVKEHMA»

Llenesas
yCTaHOBKa ypoKa

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOr0 06LLero obpasosaHus (B cootBeTcTBUM ¢ PIOC)

[NpegmeTHble
pe3ynbTarhl

YHuBepcanbHble y4ebHble felicTans (YY)

MeTanpegmeTHble
pe3ynbTaThl:
perynsaTuBHbIe,
KOMMYHKATVBHbIE,
no3HaBaTe/bHble

Pasgen 2. MEXAHWYECKWNE ABNEHNA (37 u)

CdopmupoBsatb
3HaHuA 0 Nps-
MO/IMHEAHOM
paBHOYCKOpPEH-
HOM [BU>Ke-
HUW, YCKOpe-
HUN.

Hayuwntb: pac-
CUNTBIBATH YCKO-
peHwve Tena npu
paBHOYCKOPEH-
HOM NpsSMON-
HeliHOM ABuMXe-
HUW, UCNONb3Y$
aHaNNTUYeCKunii
1 rpauyeckuii
MeTofbl; CTpo-
WUTb, UUTaTb U
aHann3npoBaTb
rpajukm 3aBu-
CUMOCTU CKOpO-
CTMW 1 yCKope-
HMA OT BPEMEHN

3HaTb: onpeseneHue
paBHOYCKOPEHHOI0
NPAMOJINHEHOTO
JBUXEHNS, YCKOpe-
HUS, (M3NYECKNIA
CMbIC/ eAVHUL, U3Me-
PEHMS YCKOPEHNS.
YMeTb: NpUBOAUTbL
npvMepbl NPSAMON-
HeMHOro paBHOYCKO-
PEHHOrO ABVXEHWS;
onpegensiTb MOLyNb U
HanpaBneHVe BeKTopa
yCKOpeHus

PerynaTuBHble: yuun-
TbIBaTb BblAENEHHbIE
YUUTENEM OPUEHTMPSI
[IeiICTBMSI B HOBOM
y4e6HOM MaTepuane B
COTPYAHNYECTBE C
yUnTENEM.
[Mo3HaBaTesibHblE:
onpegensTb MOHATSA,
NCMonb30BaTh 3HAKO-
BO-CUMBOIMYECKNE
CpeacTBa, B TOM YuC-
Nle MOZENN N CXEMBbI
45 peLeHmns 3agau

JINYHOCTHbIE
pe3ynbTaThl

Pa3BuTMe no3HaBa-
TeNbHOro MHTEpeca K
thnsmnke

Mpopon>keHue

Vcnonb3oBaHve
obopyfoBaHus

LLItatnB nabopa-
TOPHbIA, MeXaHu-
yeckas cKambs,
6pyCOK AepeBsiH-
HbIiA, 3MEKTPOH-
HblIli CeKyHLOMep
C JaTumkamu,
MarHuToynpas-
Nnsemble repko-
HOBbIE JATYMKU
CeKyHaoMepa

YANEND

~O
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Tema

M3mepeHune
Macchbl.
JNabopaTtopHas
pabota Ne 3

NabopaTtopHas
pabota Ne 4

OCHOBHOEe
COAepKaHve

Macca v eé ean-
HULbI. 3mepe-
Hue maccebl. Pbl-
YaXKHble BeChbl.
NabopaTtopHas
pabota Ne 3,
«M3mepeHune
Mmacchl Tena Ha
3NEKTPOHHbBIX
Becax»

NabopaTtopHas
pabota Ne4. «/3-
MepeHue N0THO-
CTV BeLLeCTBa
TBEPLOro Tefna»

Llenesas
yCTaHOBKa ypoka

Hayuntb: aHanu-
3MpoBatb
YCTPOICTBO U
NPUHLMN Leit-
CTBUS pblvax-
HbIX BECOB; W3-
MepsATb Maccy
Tena; NpeacTas-
NATb pe3ynbTarthl
M3MepeHnin B
BUAE Tabnuu;
Habnoaath 1
M3MepsATb B MpPO-
Liecce akcnepm-
MeHTaNbHON ae-
ATENLHOCTK

HayumnTb: akcne-
PUMEHTANbHO
onpegenaTb
M10THOCTb Be-
LLlecTBa TBEPAO-

MnaHWpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B co0TBETCTBUM ¢ PIOC)

[MNpegmeTHble
pe3y/bTarhl

YMeTb: NPUBOAUTH
npvMepbl Ten pasnny-
HOW Macchbl; N3MepaTb
maccy Tena ¢ momo-
LLIbIO BECOB; CpaBHW-
BaTb Macchl TeN U3
pasINYHbIX BELLECTB
ofiHoro o6béma, n3
OJHOrO BeLyecTBa
pasHoro 06buéma;
thopMynupoBaTh Bbl-
BOZ, O BbIMO/IHEHHOA
pa6boTe

YMeTb: Haxoautb
NIOTHOCTb TBEPLOro
Tena c NomoLLbIo Be-
COB W MEH3YpKW; 3a-
nMCbIBaTb Pe3ynbTaThl

YHuBepcasibHble yyebHble aeicTeus (YY)

MeTanpegmeTHble
pesynbTaThl:
perynaTuBHble,
KOMMYHUKaTVBHbIE,
no3HaBaTe/bHble

PerI'IHTVIBHbIeZ nna-
HWpOBaTbL CBOW Aeii-
CTBWS B COOTBETCTBUM
C MOCTaBNeHHOM 3aa-
yein nycnosusamu eé
peanusauuu.
Mo3HaBaTeNbHblE:
OCYLLECTBNATL (hUKCa-
Um0 nHdopmMauun 06
OKpY>KaloLLEeM Mupe C
MOMOLLbH UHCTPY-
MeHTOB UVIKT.
KOMMyHVIKaTI/IBHbIeZ
OpraHn30BbLIBaTb
y4yebHoe coTpygHUYe-
CTBO U COBMECTHYHO
[eATeNbHOCTb C y4u-
TENIEM U CBEPCTHUKa-
Mu; paboTaTb UHAWBY-
JyanbHO W B rpynne

Pery]’lﬂTMBHble:
nnaHMpoBaTb CBOWU
,El.er/'ICTBI/IFI B COOTBET-

CTBUW C NOCTaB/IeH- HOM

3agauyeid u ycno-

JINYHOCTHbIE
pe3ynbTaThl

CamocToATeNIbHOCTb B
MpMOGPETEHNMN HOBbIX
3HaHUI 1 MpaKTuYe-
CKUX YMEHWIA

CamocToATeNIbHOCTL B
NpMoBpPeTEHUN HOBbIX
3HaHWIA 1 MpaKTnye-
CKMX YMEHMWA

Mcnonb3oBaHme
obopyfoBaHus

Habop Ten pas-
HOWA Macchl,
3NEKTPOHHbIE Be-
Chl

Ha6op Ten pas-
HOIA MacChl, MEH-
3ypKa, 3/1EKTPOH-
Hble BECh!

YANEND
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Tema

CnoxeHue cun.

®poHTanbHas
nabopartopHas
paboTa

OcHoBHOe
cofiepXKaHvie

CnoxeHue cun.
PaBHOgeEliCTBY-
towas cun. Cno-
YKEHVe cun, aei-
CTBYHOLLNX
B[0/1b OAHO
npsmoii.
dpoHTaNbLHaA
nabopatopHas

Llenesas
yCTaHOBKa ypoKa

ro Tena; npeg-
CTaBnATb pe-
3ynbTaTbl M3Me-
PeHWiA B BUAE
Tabnuy

CdopmupoBaTb
3HaHMA 0 paB-
HOAENCTBYOLLIEN
cun.

Hayuwntb: ckna-
[bIBaTb BEKTOPbI
cwn, QencTeyto-
LLLMX BAO/b OA-HOM
NpsIMOiA;

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOr0 06LLero obpasosaHus (B cootBeTcTBUM ¢ PIOC)

[NpegmeTHble
pe3ynbTarhl

B BUZe Tabnuupl; dop-
MYNMPOBaTh BbIBOA O
BbIMOMHEHHOI paboTe
1 pe3ysnbTarax C yyé-
TOM MOrPELLHOCTYN U3-
MepeHus; npeacTas-
NATb rpagmyeckn 3a-
BMCUMOCTb Macchbl
Tena oT ero o6uéma
419 pasNNyHbIX Be-
LecTB

3HaTb: onpeseneHune
paBHOAeNCTBYHOLLEl
cun.

YMeTb: HAX0ANTb paB-
HOZAEMCTBYHOLLYHO CU,
LefCTBYIOLMX MO 04-
HOIA NpsMoIA; n306pa-
XaTb rpatMyeckm pas-
HOAENCTBYOLLYHO CUNT

YHuBepcanbHble y4ebHble felicTans (YY)

MeTanpegmeTHble
pe3ynbTaThl:
perynsaTuBHbIe,
KOMMYHKATVBHbIE,
no3HaBaTe/bHble

BUAMMN eé peanm3sa-
unn.
Mo3HaBaTeNbHbIE:
OCYLLECTBNATL (hUKCa-
LMo nHdopmMauun 06
OKpY>KaKoLLEeM Mupe C
MOMOLLbH UHCTPY-
MeHTOB VIKT.
KOMMYHUKaTUBHbIE:
OpraHn3oBbLIBaTb
y4yebHOe COTpyaHMYe-
CTBO V1 COBMECTHYHO
[eaTenbHOCTb C yuu-
Te/NeM U CBEPCTHUKa-
MK; paboTaTb MHANBU-
[lya/lbHO U B rpynne

PerynaTuBHble: yuu-
TbIBaTb BblAeNIEHHbIE
YUUTENEM OPUEHTMPSI
[IeAICTBMSI B HOBOM
y4ebHOM Matepuane B
COTPYZAHNYECTBE C
yunTenem.
[MosHaBaTenbHblE:
onpefensTb MOHATSA,

JINYHOCTHbIE
pe3ynbTaThl

CamocToATeNbHOCTL B
NPUo6PEeTEHNN HOBBIX
3HaHWUIA 1 MpakTnye-
CKUX YMEHWIA

Mpopon>keHue

Vcnonb3oBaHve
obopyfoBaHus

LLItaTms, pbivar,
NHeiKa, ABa
O[IMHAKOBbIX rpy-
3a, ABa 6/10Ka,
HUTb HEpPacTsXu-
masl, NIMHeNKa
n3MepuTenbLHasa,
LVHamoMmeTp

YANEND
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Tema

Cuna ynpyro-
CTW.
®poHTanLHada
nabopaTopHas
paboTa

Na6opatopHas
pa6ota Ne 5
PeleHve 3a-
fay

OCHOBHOEe
COAepKaHve

paboTa «[lpaBu-
Na CNOXeHWS
cun»

Cuna ynpyroctu.
3aBUCUMOCTb
CWUMbI YMpYrocTuoT
YLSIMHEHUA Tena.
YKECTKOCTb
NpyXwuHbl. 3a-
KOH ['yKa. ®poH-
TasbHas na6o-
paTopHas pa6o-Ta
«/3mepeHre
3aBMCMMOCTM
CWUNbI YNpYrocTuoT
Leopmanym
MPYXUHbI»

Na6opatopHas
pa6ota Ne 5.
«["papgynpoBa-
HME MPY>XWHbI 1
N3MepeHne cun
AVHaMome-

MnaHWpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B co0TBETCTBUM ¢ PIOC)

Llenesas

YCTaHOBKa ypoKa MpeameTHbie

pe3ynbTatbl

onpegensTb pas-
HOJENCTBYHOLLYHO
CU, UCNonb3ys
MpaBwo CNoXe-

HWA cun
CthopmupoBatb 3HaTbL: onpeaeneHne
3HaHWA 0 cune CWAbI YNPYToCTy.

ynpyrocTu. YMeTb: opmynunpo-

HayuunTb uccne-
[,0BaTb CBA3b
MEeXAy CUow
ynpyrocTt, Bo3-
HMKatoLLel npm
ynpyroi aecop-
mauuu, 1 yanm-
HeHvem Tena

BaTb 3aKOH yka, pac-
CUNTLIBaTb MOAY/b CU-Tlbl
YMPYrocTy; 130- 6paxaThb
rpagmyeckun cuny
ynpyroctu

CopmupoBatb
3HaHusa 06
YCTPOIACTBE U
npyHUMNe Aei-
CTBUSA UHAMO-
meTpa.

3HaTb:YCTPOIWCTBO U
MPYHLMN SeicTBIS
AMHaMoMeTpa.
YMeTb: U3MEPSTH
MOZY/IN CUJbl TSXKE-
CTU, CW/bl YNPYroCTH

YHuBepcasibHble yyebHble aeicTeus (YY)

MeTanpegmeTHble
pesynbTaThl:
perynaTuBHble,
KOMMYHUKaTVBHbIE,
no3HaBaTe/bHble

MCNo/b30BaTb 3HaKO-
BO-CMMBOJINYECKNE
cpeacTsa, B TOM 4unC-ne
MOJENN N CXeMbl Ans
peweHnd 3agad

PerynsTuBHble: yuu-
TbIBaTb BblJENEHHbIE
yUnTENEM OPUEHTUPbI
[elicTBMA B HOBOM
y4ebHOM maTepuane B
COTPYAHWYeCTBe C
yunTenem.
Mo3HaBaTenbHbIE:
onpefensTb MOHATYHS,
CMONb30BaTb 3HAKO-
BO-CMMBO/INYECKME
CpefcTBa, B TOM YMC- ne
MOZENN N CXeMbl A5
peLueHuns 3agad

PerynsiTuBHble: nna-
HUPOBaTb CBOW feii-
CTBUSI B COOTBETCTBUM C
NnocTaB/eHHON 3aaa-yeit
N yCcnoBuamm eé
peanusauuu.

JINYHOCTHbIE
pe3ynbTaThl

CamocTosTeNbLHOCT B
Mp1o6pPEeTEHMI HOBLIX
3HaHUiA 1 NpakTuye-
CKUX YMEHMWI

CamocTosTeNbHOCT B
Mp1o6GpPETEHMN HOBLIX
3HaHWIA 1 NpakTnye-
CKUX YMEHWI

Mcnonb3oBaHme
obopyfoBaHus

LLItaTvB C Kpene-
XXOM, Habop npy-
XXUH, Habop rpy-
308, NINHENKA,
OVNHaMOMETP

JduHamomeTp ¢
npegenom nsme-
peHusa 5 H, npy-
YKVHbI Ha MnaH-
LeTe, rpysbl
maccoii no 100 r

YANEND
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Tema

TpeHue B npu-

poae N TEXHU- Ke.

Nab6opa-TopHas
paboTa
Ne 6

OcHoBHOe
cofiepXKaHvie

Tpom». PeLle-
HWe 3aga4

MMpumepb! BAnS-
HWA TPeHUA Ha
npoLecchbl, nNpo-
NcXopsive B
npupoge n Tex-
HUKe.
JNabopaTopHas
pabota Ne 6.
«13mepeHne
CUNbl  TPeHWs
CKOJIbXKEHMA»

Llenesas
yCTaHOBKa ypoKa

Hayuntb: n3me-
PATb MOAYNb CK-
Nbl AUHAMOMe-
TpOM; Habnto-
[aTb 1 U3MepPATLHB
npouecce 3Kc-
nepMMeHTaNb-
HOWA nesTenbHo-
CTW; NpescTaB-
NATb pesynbTaTbl
N3MepeHnin B
BMAae Tabnuy,

HayuuTtb: 06b4C-
HATb U NPUBO-
OWTb NpUMepb!
NONOXNTENbHO-
ro v oTpuLa-
TebHOro BUS-
HUA TPEHNS Ha
rnpotLieccel, npo-
ncxopsuive B
npupoje n Tex-
HUKE; 13MepATb
KO3 (hULNEHT

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOr0 06LLero obpasosaHus (B cootBeTcTBUM ¢ PIOC)

[NpegmeTHble
pe3ynbTarhl

1 Beca C NMOMOLLbHO
AVNHAMOMETPA; CTPO- UTb
rpajuKy 3aBrcK- MOCTH
CW/bl TSDKECTU OT
Macchl, CU/bl yNpy-
rocTV OT YAVHEHNS

YMeTb: onpesensth
KO3(PMULMEHT TPeHNs
CKOJIbXXEHUA Npu no-
MOLLM AVHAMOMETPa;
CTPOUTL rpaduK 3asu-
CUMOCTU CUAbI TPEHUS
OT CU/Ibl HOPMAIbHOTO
faBneHus

YHuBepcanbHble y4ebHble felicTans (YY)

MeTanpegmeTHble
pesynbTaThl:
JINYHOCTHbIE
perynsitTuBHble,
pe3ynbTaThl
KOMMYHUKATUBHbIe,

No3HaBaTe/IbHbIE

[Mo3HaBaTefbHbIE:
BMageThb PAAOM 06- LWnx
NPVEMOB peLue-HuA
3afad.
KOMMYHWKaTUB- Hbl€:
OpraHu3oBbI- BaTb
y4yebHoe coTpyg-
HMYECTBO N COBMECT-
HYO LeATeNbHOCTb C
yuuUTeNIEM U CBEP-
CTHMKamu; paboTaTb
WHAMBMAYANBHO U B
rpynmne

CamocTosTeNbHOCT B
Mp1O6GPETEHMI HOBLIX
3HaHWIA 1 NpaKTnye-
CKUX YMEHMWI

PerynatusHble: nna-
HUPOBATb CBOW feii-
CTBUS B COOTBETCTBUM C
nocTaBneHHOW 3afa-yeil
N ycnosuamm eé
peanusaymm
Mo3HaBaTefbHbIE:
OCYLLECTBNATL (PUKCa-
LMI0 MH(OopMaL M 06
OKpY>KaroLeM Mupe ¢
MOMOLLbIO UHCTPY -
MeHTOB UKT

Mpopon>keHue

Vcnonb3oBaHve
obopyfoBaHus

[JepeBsAHHbIN
6pycok, Habop
rpy308B, MeXaHu-
yeckas CKambs,
JMNHAMOMETP

YANEND

~O

~- O
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Tema

JNabopaTopHas
pabota Ne 7

OCHOBHOEe
COAepKaHve

NabopaTopHas
pabota Ne 7.
«M3yyeHne yc-
NOBWS PaBHOBe-CUA
pblyara»

Llenesas
yCTaHOBKa ypoka

TPEHUS CKOMb-
YKeHUs; Habnto-
[aTb N N3MEpPSTLB
npouecce 3Kc-
nepuMeHTasb-
HOWA aesTenbHo-
CTW; CpaBHW-
BaTb, 06006LLAaTbN
fenaTb BbIBO- fbl;
MpeAcTaB- NATb
pesynbTathl
N3MepeHnin B
Bmae Tabnumy,

HayunTb: Habnto-
[aTb, U3MEpPATH U1
o6obulats B
npovecce 3kcne-
PUMEHTaNbHOM
LesTeNbHOCTY;
cucTemMaTusnpo-
BaTb 1 0606LLATh
nonyYeHHble
3HaHUS;

MnaHWpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B co0TBETCTBUM ¢ PIOC)

[MNpegmeTHble
pe3y/bTarhl

YMeTb: cobupaTth
yCTaHOBKY MO onwuca-
HWI, MPOBOAMTL 3KC-
MEPUMEHT MO MPO- BepKe
YC/IOBUS paB- HOBECKS
pblyara; 3anucbiBaTb
pe3ynb- TaTbl B BUJE
Tabnu- upl;
thopMynMpoBaTh BbIBOS,
0 BbIMOJIHEH- HOW
paboTe u pe- 3ynibTaTax
Cy4éTom

YHuBepcasibHble yyebHble aeicTeus (YY)

MeTanpegmeTHble
pesynbTaThl:
perynaTuBHble,
KOMMYHUKaTVBHbIE,
no3HaBaTe/bHble

KOMMYHWKaTUBHbIE:
OpraHM3oBbIBaTb
y4yebHOe COTpyaHNYe-
CTBO 1 COBMECTHYHO
JesTeNbHOCTb C yuu-
TeNleM U CBEPCTHHKa-
MU; paboTaTb UHAWBK-
JyanbHO U B rpynmne

PerynaTtueHble: nna-
HUPOBATb CBOW feii-
CTBMWSA B COOTBETCTBUM C
nocTaBNeHHOW 3afa-yeil
N ycnosuamm eé
peanusaunu.
lMo3HaBaTenbHbIE:
OCYLLIECTBNATL (hrKCa-
LMI0 MH(opMaLmm 06
OKpY>KatoLLem Mupe ¢
MOMOLLbIO UHCTPY -
MeHTOB UKT.

JINYHOCTHbIE
pe3ynbTaThl

CamoCTOoATENIbHOCTL B
NPUOBPETEHNU HOBbIX
3HaHWIA 1 NpaKTUye-
CKUX YMEHMWI

Mcnonb3oBaHme
obopyfoBaHus

Pobivar c kpenne-
HUAMU ONs Tpy -
30B, Habop rpy-
308 no 100,
OVWHaMOMETP

YANEND
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LS

Tema

MpumeHeHune
npasua pas-
HOBECUs pblya-ra
K B/10Ky.
«30M10TOe Nnpa-
BUM0» MEXaHM-
Kn. ®poHTaNb-
Hast nabopa-
TOpHas paboTa

OCHOBHOEe
COAepKaHve

bnok. MoaBux-
HbIA 1 Heno-
[IBUXKHBIA 6/10-
K. PaBeHCTBO
paboT npu uc-
MO/b30BaHMWM
MPOCTLIX Mexa-
HU3MOB. «30/0-
TOe MpaBUIo»
MeXaHUKMW.
dpoHTanbLHaga
nabopartopHas
pa6ota «l3yue-
HUE MOABWXHbLIXU
HEMOABWKHbIX
6/10K0B»

Llenesas
yCTaHOBKa ypoKa

npeaCcTaBNATh

pe3ynbTarhl U3-
MepeHuii B Buge
Tabnuy

CopmupoBatb
3HaHWA O Bbl-
UrpbILLE CUN.
Hayuwutb: nccne-
[0BaTb Npuymn-
Hbl HEBO3MOXK-
HOCTU BbIUTPbI-
Wa B cuse B
HEenoABUXHOM
6/10Ke 1 Bbl-
nrpbiwa B cusne
npu NCNoJsb30-
BaHUM NOABWX-
HOro 6/10Ka;
BbIYMC/ATb 3Ha-
YyeHus ¢usnye-
CKNX BEJINYMH,

MnaHWpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOrO 06LLEero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

NpegmeTHble
pe3y/bTarhl

MOrPeLUHOCTN U3Me-
peHus

3HaTb: 4YTO TaKoe
BbIMIPbILL B CUSie, fa-
BAeMbI MOABVKHBIM
610KOM.

YMeTb:  (hopMynupo-
BaTb «30/10TOE MpaBu-
NT0» MeXaHUKM

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pesynbTaThl:
perynatuBHble,
KOMMYHUKaTWBHbIE,
no3HaBaTe/bHble

KOMMYHWKaTUBHbIE:
OpraHn3oBbIBaThb
y4yebHoe CoTpyaHuYe-
CTBO U COBMECTHYO
JeATeNbHOCTb C yuu-
TeneM 1 CBepPCTHUKa-
mu; paboTaTb UHAMBM-
JyanbHo 1 B rpynne

PerynatusHble: yuu-
TbIBaTb BblJENEHHbIE
YUMTENEM OPUEHTHPSI
[elicCTBMA B HOBOM
y4e6HOM matepuane B
COTPYAHUYECTBE C
yuntenem.
Mo3HaBaTeNbHbIE:
onpesensiTb MOHATMS,
CMO/b30BaTh 3HAKO-
BO-CUMBOJ/INYECKUE

Ccpenctea, B TOM 4KC- e

MOJEe/N N CXEMbI AN1A
pelleHns 3apad

JINYHOCTHbIE
pe3ynbTaThl

CamocCTOATe/IbHOCTb B
NproBPETEHNN HOBbIX
3HaHWIA 1 NpakTnye-
CKMUX YMEHWI

YANEND

Mcnonb3oBaHme
obopyfoBaHus

MoABVIKHBIN 1
HEeNnoABVXHbIN
6noku, Habop
rpy30B, HUTb, AN-
HamoMeTp, LWTa-
TVIB, NINHENKa
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Tema

Na6opatopHas
pabota Ne 8

OCHOBHOEe
COAepKaHve

Na6opatopHas
pabota Ne 8,
«3mepeHune
KMA npv nogsé-
Me Tena no Ha-
KNIOHHOW no-
CKOCTMW»

MnaHWpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B co0TBETCTBUM ¢ PIOC)

Llenesas

YCTaHOBKa ypoKa MpeameTHbie

pe3ynbTatbl

MCnosnb3ya «30-
NI0TOE NpaBu- /10»
MeXaHUKun

Hayuntb: n3me-
pate KA Ha-
KNOHHOI4 nno-
CKOCTW; Habnto-
[aTb, U3MepATb U

YMeTb: cobupatb
YCTaHOBKY MO onmca-
HUIO; NMPOBOAMTL 3KC-
MepuMeHT Mo onpefe-
neHno Krj npm

o6o6Lwats B noaLéme Tena no Ha-
rnpouecce 3Kc- KMIOHHOW MA0CKOCTW;
nepuMeHTasb- 3anncblBaThb pesynbTa-Tbl

N3MePEHNiA B BUgE
Tabnuubl; opmynu-
poBaThb BbIBOS, O Bbl-
MOSIHEHHOI paboTe K
pesynbTarax ¢ y4&Tom
MorpewHocT n3me-
peHuns

HOWA aesATenbHO-
CTW; cUcTeMaTm-
3MpoBaTh U
0606watb nony-
UEeHHbIe 3HaHWS;
npeAcTaBnATb
pe3ynbTarhl U3-
MepeHuii B BUgE
Tabnumy

YHuBepcasibHble yyebHble aeicTeus (YY)

MeTanpegmeTHble
pesynbTaThl:
perynaTuBHble,
KOMMYHUKaTVBHbIE,
no3HaBaTe/bHble

PerynaTtueHble: nna-
HMPOBATb CBOW Aeli-
CTBUS B COOTBETCTBUM C
MocTaB/eHHON 3aaa-yeit
1 ycnosuamn eé
peanunsauuu.
lMo3HaBaTeNnbHbIE:
OCYLLeCTBNATh (hMKca-
LMK MHopmaLmmn 06
OKpY>XaloLLem Mupe ¢
MOMOLLbIO MHCTPY-
MeHTOB LKT.
KOMMYHMKaTNB-

Hbl€. OpraHn3oBbI- BaTb

y4yebHoe coTpya-
HWYECTBO N COBMECT-
HY'O JeATeNbHOCTb C
yuuTenem u ceep-
CTHUKamu; paboTathb
WHAMBUAYANBHO U B
rpynne

JINYHOCTHbIE
pe3ynbTaThl

CamocTosTeNbHOCT B
NproBPeTEHNN HOBbIX
3HaHWIA 1 NpaKkTnye-
CKUX YMEH MW

[MpopomkeHne
lNpogonkeHne

Mcnonb3oBaHme
obopyfoBaHus

LUTaTtmB, MexaHu-
yeckast CKamb$,
6pYyCOK C Kproy-
KOM, NIMHeliKa,
Habop rpy3oB,
OVNHAMOMETP

YANEND
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Tema

OCHOBHOEe
COAepKaHve

Konebatenb- Hoe KonebaTenbHoe

[BV/KEHNE.
Mepwuog kone-
6aHWin MasTHU-
Ka*1

1

AskeHve. Ko-
nebaHns Wwapw-
Ka, NoJBeLLeH-
HOTO Ha HUTW.
KonebaHus npy-
YXMHHOIO MasiT-
HuKa. Xapakre-
PUCTUKM KOsle-
6aTenbHOro
[BWDKEHNS: CMe-
LEHVe, amniun-
Tyfa, nepuog,
yactoTa Koneba-
HUWiA. EanHnupl
3TWX BEMINYUH.
CB#3b 4acTOTbl U1
nepuoga Kone-
6aHnii*. Mare-
MaTU4EeCKNA Ma-
ATHUK. Mepuog
KonebaHui

Llenesas
yCTaHOBKa ypoKa

CchopmnpoBsaTb
3HaHWs 0 Kone-
6aTeNbHOM ABU-
YKEHUW N ero xa-
pakTepucTuKax.
HayunTb: 06bsC-
HATb Npouecc
KonebaHuii ma-
ATHWKA; nccre-
[0BaTh 3aBUCU-
MOCTb Nnepuoja
KonebaHuii ma-
ATHUKa OT ero
OJMHBI U amnaun-

Tyfbl koneba- HUiA;

BbIUNCNSATb
BE/INYMHBI, Xa-
paKTepusytoLme
KonebaTenbHoe
[IBUXKEHUE

MnaHWpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOrO 06LLEero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

NpegmeTHble
pe3y/bTarhl

3HaTb: onpegeneHne
KonebatenbHOro Asu-
YKEHUS, €ro MPUYKHBI,
napameTpbl Koneba-
TENIbHOIO ABVKEHMS,
eAVNHULbI N3MEPEHMS
(hM3NYECKUX BENUYMH,
XapaKTepu3yLwmnx
Kone6aresnbHOe [BU-
XeHue.

YMeTb: onpefensTb
Mepuog, 1 YacToTy Ko-
nebaHmii

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pesynbTaThl:
perynatuBHble,
KOMMYHUKaTWBHbIE,
no3HaBaTe/bHble

Pa3pgen 3. 3BBYKOBbIE ABJTEHWNA (6 )

PerynatusHble: yuu-
TbIBaTb BblJENEHHbIE
YUMTENEM OPUEHTHPSI
[elcTBMS B HOBOM
y4e6HOM matepuane B
COTPYAHUYECTBE C
yunTenem.
Mo3HaBaTeNbHbIE:
OnpesensiTe MOHATUS,
1CNONb30BaThb 3HAKO-
BO-CUMBO/IMYECKUE

Cpenctea, B TOM 4KC- e

MOJENN N CXeMbl ansa
pelleHns 3apad

3BE3/10UKON (*) OTMeUeHbl MaTepuanbl, NpeaHasHaueHHble 415 JOMONHUTEIbHOTO U3YUEHWS.

JINYHOCTHbIE
pe3ynbTaThl

CamocCToATe/IbHOCTb B
NproBPETEHNN HOBbIX
3HaHWIA 1 NpakTnye-
CKUX YMEHWI

Mcnonb3oBaHme
obopyfoBaHus

JdemMoHcTpayum
«KonebaHus
HUTSHOIO Ma-
ATHUKA U CBO-
604HbIE KONe-
6aHus rpysa Ha
NPY>XXUHE»:
KOMIblOTep, Aart-
YUK YCKOpEHWH,
NHTepaKTMBHas
[,0CKa NI 3KpaHC
MPOEKTOPOM AN
JemMoHcTpa- unu
rpatmKos, WTaTvB
C Kpene- >XoM,
Habop Npy-XuH

pasHOIi XECTKoCTW,

Ha- 60p rpy3os no
100 r rpys c
KPHOYKOM, NErkasau
HepacTsaXnmas
HUTb, pyfieTka

YANEND
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Tema

3BYK. ICTOYHU-
KW 3BYyKa

MpaAMmonuHeii-
HOe pacrnpo-

OcHoBHoOe
cofepykaHue

MaTeMaTNYeCKO-
ro0 U MpPY>XWUHHO-
ro MasiTHNKOB

VICTOUYHMKM 3BY-Ka.
YacToTa 3BY-KOBbIX
Koneba- HuiA.
"onocoBoiiannapart
Yyeno- Beka

MpaAMonuHeii-
HOe pacrnpo-

Llenesas
yCTaHOBKa ypoka

Cdopmuposatb
3HaHMA 0 3BYKE.
Hayuntb: aHanu-
3upoBatb
YCTPOICTBO ro-
NOCOBOrO anna-
paTa YernoBeKa;
paboTatb C UH-
thopmanmeid npu
noAroToBke CO-
o6LeHns

CopmupoBatb
3HaHWA 0 Nps-

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[NpegmeTHble
pe3ynbTarhl

3HaTb: UCTOYHNKOM
3BYKa AB/SETCA /II0- 60e
Teno, CoBepLUA0-LLee
KonebaHms ¢ ya-
CTOTamu 3BYKOBOI0
[nanasoHa; AvarnasoH
4acToT 3BYKOBbIX KO-
nebaHum

YHuBepcanbHble yuebHble aeinctans (YY)

MeTanpeAMeTHble
pesy/bTaThi:
PerynsTuBHble,
KOMMYHUKATUBHbIE,
Mo3HaBaTe/bHbIE

PerynatueHble: yuu-
TbIBaTb BbleNEHHbIE
YUUTENEM OPUEHTUPbI
[leACTBMSA B HOBOM
y4ebHOM maTepuane B
COTPYAHWYECTBE C
yuuTenem.
lMo3HaBaTeNbHbIE:
onpefensiTe NOHATMA,
NCMONb30BaTh 3HAKO-
BO-CUMBONINYECKNE

cpeacTsa, B TOM YuUC- e

MOJENN 1 CXEMBbI /1A
peLleHns 3agau

Pasgen 4. CBETOBBIE ABJIEHU A (16 )

3HaTb: 3aKOH
NPSIMOIMHENHOTO

PerynatusHble: nna-
HMpOBATb CBOM J€it-

JINYHOCTHbIE
pe3ynbTaThl

Pa3BuTure nosHaBsa-

TENNbHOI0 NHTEPECa K

hnsunke

CamocTosITeNIbHOCTb B
NPYOBPETEHNMN HOBbIX

[MpopomkeHne
lNpofon>keHne

cnonb3oBaHue
060pyA0BaHNs

JemoHcTpauunsa
«3BYKOBbIe
BOJIHbI»: KOM-
MbloTep, Npu-
CTaBKa-ocLunso-
rpad, nHTepak-
TUBHasA [OCKa UK
3KpaH ¢ npo-
eKTOpOM /14 Ae-
MOHCTpauuu rpa-
(hVKOB, 3BYKOBOV
reHeparop, Au-
HaMWK HM3KoYa-
CTOTHbI Ha Moj-
CTaBKe, MUKPO-
(hOH, KaMepPTOH Ha
pe3oHaTop- HOM
AW MKe

OcBeTuUTeNb
C UICTOYHMKOM

YANEND
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Tema

CTpaHeHuecBeTa.
JNabopaTopHas
pabotaNe 9

OCHOBHOEe
COAepKaHve

CTpaHeHue cBe-
Ta. OTK/I0HEHVE
cBeTa ot nps-
MOSIMHENHOTO
pacnpocTpaHe-
HWA Npun npo-
XOXIAEHUN
nperpag o4yeHb
MasnblX pasme-
poB*. 3aKoH
NPAMONNHeiHO-
ro pacnpocrpa-
HeHWA cBeTa.
MpumeHeHne
ABNEHNS nps-
MO/IMHENHOr 0
pacnpocTpaHe-
HWS CBeTa Ha
npaktuke. fa-
6opatopHas
pa6oTa Ne 9.
«HabnwogeHne
NPSMO/IMHERHO-
ro pacnpocrpa-
HEHWA ceeTa»

Llenesas
yCTaHOBKa ypoKa

MOJINHEHOM
pacnpocTpaHe-
HWK CBETA.
Hayuwutb: uccne-
[0BaTh MpsMo-
NNHENHoe pac-
npocTpaHeHune
CBeTa; Habno-
[aTb B mpouecce
3KCMEepUMEH-
TanbHOI aesi-
TeNbHOCTH;
CpaBHMBaTb,
0606wWatb n
(hopMyIMpoBaThH
BbIBOAbI

MnaHWpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOrO 06LLEero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

NpegmeTHble
pe3y/bTarhl

pacnpoCcTpaHEHNACBETA.

YMeTb: NPUMEHSATb
3aKOH MPSIMONNHEN-
HOro pacnpocTpaHe-
HWS cBeTa MpuW 06bsIC-
HEHMW Pa3INYHbIX SB-
NeHni

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pesynbTaThl:
perynatuBHble,
KOMMYHUKaTWBHbIE,
no3HaBaTe/bHble

CTBMWS B COOTBETCTBUM C
nocTaBNeHHOW 3a[a-yeil
N ycnosusamm eé
peanu3aunm.
lMo3HaBaTeNbHbIE:
onpegensTb NOHATUS,
MCMOb30BaTh 3HAKO-
BO-CMMBO/INYECKME
CpeAcTBa, B TOM 4KC- fie
MOJENN N CXEMbI ANA
peLLeHns 3agau.
KOMMYHUKaTUBHbIE:
OpraHn3oBbIBaThb
y4yebHOe COTpyAHUYe-
CTBO U COBMECTHYHO
LeATeNbHOCTb C y4u-
TE/IEM U CBEPCTHYMKa-
MU; paboTatb UHAWBY-
Jya/ibHO 1 B rpynne

JINYHOCTHbIE
pe3ynbTaThl

3HaHUIA 1 NpaKTUYe-CKNX
YMeHWI

Mcnonb3oBaHme
obopyfoBaHus

cBeTa Ha 3,5 B,
MCTOYHMK MuTa-
HUSA, KOMMEKT
MpOBOAOB, Lie-
NeBas Auadgpar-ma

YANEND

~O

OTroO
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Tema

OTpaxeHunecseTa.
Na6opatopHas
pabota Ne 10

MNpenomneHne
cBeTa.
JNabopaTopHas
pabota Ne 11

OCHOBHOEe
COAepKaHve

fBfneHve oTpa-
YKEeHUA CBeTa.

3aKOH oTpaxe-Hus

ceta. O6-
paTumocTb CBe-
TOBbIX JTyYel.
3epkasibHoe n
LunghysHoe oT-
pakeHue CBeTa.
Na6opatopHas
pabota Ne 10.
«M3yyeHne  aB-
NeHns  oTpake-
HWA cBEeTa»

fBneHue npe-
NOMJIEHNS CBe-
Ta. CoOoTHOLE-
HUS Mexay

Llenesas
yCTaHOBKa ypoka

CthopmmpoBatb
3HaHWA 0 3aKo-
He OTpaXXeHUs
ceeta.

HayuuTb: akcne-
pPYMEHTaNbLHO
nccneosatb sB-
NeHvie oTpaxke-
HWA CBETA; Ha-
6nogaTb U n3me-
pATb B NpoLiecce
3KCMepUMeH-
TanbHOW aest-
Te/IbHOCTU; CPas-
HUBaTb, 0606-
warb u
(hopmMyIMpoBaTh
BbIBOAbI; Npes-
CTaB/ATb Pe3y/ib-

TaTbl V|3mepeH|/||7| B

BUae TabnuLy

CthopmupoBatb
3HaHMA 0 3aK0-
He npenome-
HWS CBeTa.

MnaHWpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B co0TBETCTBUM ¢ PIOC)

[MNpegmeTHble
pe3y/bTarhl

3HaTb: 3aKOH 0OTpa-
XeHus cBeTa.

YMeTb: OnuCbIBaTL
AIB/IEHVE OTPaXKEHVACBETE,
CTPOUTb OTpa->KEHHbIe
Nyyn cBeTa

3HaTb: 3aKOH npe-
NIOMNEHMS CBETA.

YMeTb: onucbIBaTb
SIBMIeHWE Mpesiomne-

YHuBepcasibHble yyebHble aeicTeus (YY)

MeTanpegmeTHble
pesynbTaThl:
perynaTuBHble,
KOMMYHUKaTVBHbIE,
no3HaBaTe/bHble

PerynaTtueHble: nna-
HMPOBATb CBOW Aeli-
CTBMWS B COOTBETCTBUM C
MocTaB/EHHON 3aaa-yeit
N yCroBuamm eé
peanusauuu.
lMo3HaBaTenbHbIE:
onpefensiTb MOHATUS,
MCMO/b30BaTb 3HAKO-
BO-CUMBONNYECKMNE
CpeacTsa, B TOM uuc- fie
MOJENN U CXeMbl /1A
peLLeHns 3agau.
KOMMYHUKaTUBHbIE:
OpraHn3oBbIBaTb
y4yebHoe coTpyAHUYe-
CTBO U COBMECTHYHO
[eATeNbHOCTb C yuu-
TE/IEM U CBEPCTHUKa-
MU; paboTatb UHAWBY-
Jya/bHO 1 B rpynne

[Mo3HaBaTeNbHbIE:

onpesensaTb MOHATUS,
NCM0/b30BaTh 3HAKO-
BO-CMMBO/IMYECKME

JINYHOCTHbIE
pe3ynbTaThl

CamOoCTOoATENbHOCTL B
NPUOBPETEHNN HOBbIX
3HaHWIA 1 NpaKTUYe-
CKUX YMEHMWI

CamoCTOATe/IbHOCTb B
NproBPeTEHNN HOBbIX
3HaHWIA 1 NpakTnye-
CKUX YMEH MW

[MpopomkeHne
lNpogonkeHne

Mcnonb3oBaHme
obopyfoBaHus

OcBeTuUTENb C
NCTOYHMKOM CBe-
Ta Ha 3,5 B,
WCTOYHWK NnTa-
HUS, KOMMNIEKT
npoBOAOB, Lie-
NeBas funadpar-
Ma, nonyum-
NVHAP, NNaHWweT
Ha MI0THOM Nn-
CTe C KPYroBbIM
TpaHCNopTUPOM

OcBeTuUTENb C
NCTOYHMKOM CBe-
Ta Ha 3,5 B,
WCTOYHUK MnTa-

YANEND
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Tema

OcHoBHOe
cofiepXKaHvie

yrnamMm nageHnsam
npenoMIeHNs.
OnTtunyeckas
M0THOCTb Cpe-
Ibl. [Mepexog,
cBeTa 13 cpegbl
onTu4eckmn 60-
Niee NIOTHOW B
cpeay OMTnYe- CKM
MeHee MM0T-HY10.
JNabopa- TopHas
pa6ota

Ne 11. «W3yue-
HVe SIBNeHNs
NpesloM/eHmS
cBeTa»

Llenesas
yCTaHOBKa ypoKa

Hayuntb: nccne-
[0BaTb 3aKOHO-
MEpPHOCTU, KOTO-
pbIM NO4YMHSAET-
A ABNeHne
npenomaeHuns
cBeTa (COOTHO-
LLIeHVe YT/N0B Na-
LeHunsa n npe-
NOMANeHNs); Ha-
6nogatb n
13MepATb B NPO-
Liecce akcnepu-
MeHTaNbHON ae-
ATENbHOCTHY;
CpaBHWBaTb,
0606LWatb 1
thopMynmpoBaThb
BbIBOABI; Mpea-
CTaBNATH pe-
3ynbTaThl U3Me-
PEHWIA B BMAe
Tabnuy

Mpopon>keHue

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOr0 06LLero obpasosaHus (B cootBeTcTBUM ¢ PIOC)

YHuBepcanbHble y4ebHble felicTans (YY)

MeTanpeameTHble Ig%g%’;fg:::mg
MpeaveTHble pesy/bTarhl:
pesynerarsl PErynaTUBHbIE, JndHoCTHbIe
KOMMYHUKATVBHbIE,

HWA CBETA; CTPOUTH
NpenioMNéHHbIEe Nyyn
cBeTa

No3HaBaTe/IbHbIE

cpeacTsa, B TOM 4KC- e

MOZENN U CXEMbI AN
peLueHus 3agau.
KOMMyHI/IKaTI/IBHbIe:
OpraHu30BbLIBaThL
yueGHOe COTpYAHWYe-
CTBO M COBMECTHYO
BeATeNbHOCTb C Yum-
TENIeM W CBEPCTHMKA-
MY; paboTaTb MHAVBN-
OyaslbHO U1 B rpynne

HUS, KOMMAEKT
npoBo/OB, Llie-
NeBas funadpar-
Ma, nonyuu-

NVMHAP, NNaHwet
Ha MAOTHOM Nn-
CTe C KPYroBbIM
TPaHCNoOpTUPOM

YANEND

~O

~- O
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Tema

dopmyna NuH-
3b*.  YBenuue-
HVe NINH3bI™.
JNabopaTopHas
pabota Ne 12

OCHOBHOEe
COAepKaHve

dopmyna NnH-
3bl*. YBennye-
HVe nnH3bI*. fla-
6opaTopHas pa-
6ota Ne 12.
«M3yyeHue n3o-
6paxeHus, aa-
BAemMoro fmH-
300»

Llenesas
yCTaHOBKa ypoka

Hayuntb: n3me-
pATL POKYCHOE
paccTosHue K
OMTUYECKYHO CU-
ny cobumpatoLuei
NVH3bI; Habnto-
[aTb, W3MepsTb U1
0606wWatb B
npoLecce 3Kc-
nepMMeHTab-
HOIi [esTeNbHO-
CTW; NpeacTaB-
NATb pesynbTaTbl
N3MepeHnin B
BUE Tabnuu;
onpegensThb Be-
NNYUHBI,BXOASA-
LWue B hopmyny
NNH3bI

MnaHWpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B co0TBETCTBUM ¢ PIOC)

[MNpegmeTHble
pe3y/bTarhl

YMeTb: cobupats
YCTaHOBKY MO onwuca-
HUIO 1 NPOBOAUTL Ha-
6n04eHNs n3obpaxe-
HWIA, MoMyYaeMbIX Npu
MOMOLLM fIMH3bI; 00b-
ACHSATb NOMyYeHHbIe
pe3ynbTaTthl

YHuBepcasibHble yyebHble aeicTeus (YY)

MeTanpegmeTHble
pesynbTaThl:
perynaTuBHble,
KOMMYHUKaTVBHbIE,
no3HaBaTe/bHble

PeryﬂﬂTMBHble:
nAaHMpoBaTb CBOU
[IeiICTBMSI B COOTBET-
CTBWM C MOCTaB/EH-
HOVi 3agaueid U ycno-
BUAMMN eé peanun3sa-
unn.
KOMMyHVIKaTVIBHbIeZ
OpraHn3oBbIBaTb
y4yebHOe COTpyAHUYe-
CTBO 1 COBMECTHYO
[eATeNbHOCTb C yuu-
TE/IEM U CBEPCTHUKa-

MW pa60TaTb NHONBN-

OyaslbHO U1 B rpynne

JINYHOCTHbIE
pe3ynbTaThl

CamOoCTOoATENbHOCTL B
NPUOBPETEHNN HOBbIX
3HaHWIA 1 NpaKTUYe-
CKUX YMEHMWI

Mcnonb3oBaHme
obopyfoBaHus

OcBeTtutenb C
MCTOYHMKOM CBe-
TaHa35 B,
NCTOYHMK NUTa-
HUS, KOMMAEKT
NnpoBOAOB, Le-
NeBas funadpar-
Ma, 3KpaH CTaslb-
HOIA, HanpaBNs-
owas ¢
N3MEPUTENLHOM
LUKanoi, cobm-
paroLLme NNH3bI,
pacceuBatoLLas
NNH3a, cnaiig
«Mogenb npeg-
MeTa» B pelitepe

YANEND



8 Knacc

Tema

[BwxeHve  Mo-
nexyn.  Audidy-
3us.
dpoHTaNbLHaA
nabopaTopHas
paboTa

OCHOBHOEe
COAepKaHve

Llenesas
yCTaHOBKa

ypoka

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOr0 06LLero obpasosaHus (B cootBeTcTBUM ¢ PIOC)

NpegmeTHble
pe3ynbTarhl

YHuBepcanbHble y4ebHble felicTans (YY)

MeTanpegmeTHble
pe3ynbTathbl
PerynatusHeble
KOMMYHVKaTUBHbIE
Mo3HaBaTesbHbIe

JINYHOCTHbIE
pe3ynbTaThl

Pasgen 1. MEPBOHAYAJ/IbHbIE CBEAEHWNA O CTPOEHWI BEWECTBA (6 )

bpoyHoBCKOe
[ABxeHue. Xa-
pakTep ABiKe-
HUS MOJIEKY/I.
CpepHas cko-
poCTb ABWXe-
HUSA MONeKyn.

Andysna.

Ounddysmnsa B ra-
3aX, XULKOCTAX U

TBEPAbIX Te- fax.
3aBMcK- MOCTb
CKOpOCTH
angdysnm ot
TemnepaTypsbl
Tena. CpefHas
CKOpOCTb Te-
M10BOr0 AABUXeE-
HUSA MOMEKY 1
Temmneparypa
Tena.
dpoHTaNbLHAA
nabopaTtopHas
pa6oTa «Ha-

Cdopmuposatb
3HaHuA 0 4BW-
YXEHUW MOneKyn,
ABNEHUN and-
hy3un.
Hayuwntb: Ha-
6n04atb 1 06b-
ACHATb AB/IEHNE
Andhepy3nu;
06BbACHATD 3a-
BUCMMOCTb CKO-
pocCTU TennoBo-
ro ABMKEHWS
MO/eKyn oT
TemnepaTypbl
Tena; obbAac-
HATb OT/IN4YME
NOHATUIA cpes-
Hell CKopoCTy
Tennosoro Asu-
XXEeHUA MONeKyn
OT MOHATUA
CpefHen ckopo-
CTW MexaHuye-

3HaTb: onpegeneHue
Temreparypbl, eAuHN-
bl €€ n3mepeHus,
0603HaueHwue; onpe-
JeneHve aBeHns
andgysunn.

YMeTb: NpUBOAUTL
NpUMepbl ABNEHNIA,
0OBACHATL pesybTa-Tol
3KCMEPMMEHTOB,
NoATBePXKAatoLLnX
[BVDKEHWE MOJEKYI;
onwcbIBaTb ABNEHMe
angadysnn, 06bac- HATb
pasHuULy MpoTe- KaHWA
Andhy3sum npm
pa3INYHLIX Temnepa-
Typax W B pasnuyHbIX
arperartHbIxX coCTOS-
HNAX

PerynaTuBHbIe: yuun-
ThIBaTb BblJENEHHbIE
YUUTENEM OPUEHTUPDI
[leACTBMSA B HOBOM
y4ebHOM matepuane B
COTPYAHMYECTBE C
yuuTenem.
[Mo3HaBaTeNbHbIE:
onpegensTb NOHATYS,
yCTaHaB/MBaTb aHa/10-
rv; NMOHUMATL Pasu-
Ymsi MeXAY UCXOAHbI-
MM (haKTaMu W runoTe-
3amm 4ns ux
06bACHEHNS, Teope-
TUYECKMMW  MOLENAMU
peanbHbIMW 06beEK-
Tamm

Y6eXAEHHOCTb B BO3-
MOXHOCTW NO3HAHWS

MpUpoLb

Mcnonb3oBaHme
obopyfoBaHus

Komnblotep, mu-

Kpockon  6uono-
FMYECKWA,  Kanns
MOJ/IOKa, pa3bas-

NeHHOro BoAoi

VX OZ ()0

~O

OTroO
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Tema

[aBneHne
YXUAKOCTEN 1
rasoB. 3aKoH
Mackansg.
®poHTanLHasa
nabopaTopHas
paboTa

OcHoBHOe
cofepXkaHue

6niogeHne 6po-
YHOBCKOFO [BU-
XeHus»

Llenesas
yCTaHOBKa
ypoKa

CKOF0 ABUXe-
HUS MaTepuanb-
HOI TOUYKMK

MnaHMpyemble pe3ynbTaTbl OCBOEHMS OCHOBHOM 06pa30BaTe/lbHOI Npo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

MpegveTHbIe
pesynbTarhl

YHuBepcanbHble y4ebHble felicTans (YY)

MeTtanpegmeTHble
pesynbTathl
JInuHoCTHBIE
PerynatusHeble O3VIILTATS!
KOMMYHUWKaTVBHbIe pesy

lNo3HaBaTenbHbIe

Pasgen 2. MEXAHWYECKWE CBONCTBA XWUAKOCTEW, TA30B U TBEPAbIX TEN (12 u)

[Jasnexve TB&p-AbIX
Ten. [Jasne-Hue
rasa, ero
3aBUCMMOCTb OT
Temnepartypbl 1
06bEMa rasa.
MNepegavya  Apas-
NleHVs rasamu u
XULKOCTAMU.
3akoH lMackans.
dpoHTaNbLHadA
nabopatopHas
paboTa «3aKoH
Mackanda. Onpe-
[leneHve faene-
HUS XUAKOCTU»

CdopmupoBaTb
3HaHWA O JaBfe-
HUN KNAKOCTEN 1
rasoB, 3aKOHe
Mackans.
Hayuutb: Habno-
[laTb SIBNEHME
nepesfayn nasne-
HUIS1 )KIKOCTS-
MU, OOBSACHATb
3aBUCMMOCTb
[laBNieHNs1 rasa oT
TemnepaTypbl 1
KOHLieHTpaLmm ero
MOEKYT;
aHasm3npoBaTh U1
06BACHATL SBNE-
HWS C UCMONb30-
BaHWEM 3aKOHa
Mackans

3HaTb: onpegene- HUA
[laBNEHNs, NIOT- HOCTW,
CUJTbI, NX 060-3HAYEHNSA
N e4UHULI USMEPEHUS;
MPUYMHY LaBNEHNS rasg;
3aBW- CMMOCTb AaBneHus
OT Temneparypbl, N1oT-
HOCTW; (hOPMY/IMPOB- Ky
3aKoHa [Mackans.
YMeTb: ONUCbIBaTb
SIBMIEHNE [aBMeHMS ra-3a
Ha OCHOBE MOMoXe-HuiA
MKT; 006bsACHATb
0COGEHHOCTM nepefa- un
[1aBNEHUNS XXNAKO-CTAMU
1 raszamu Ha Oc-HoBe
nonoxenuii MKT;
MPVBOANTL MPUMEPSI,
NNIOCTPUPYHOLLYE 3a-
KOH [Mackans

Pa3BuTMe No3HaBa-
TENbHOr0 MHTepeca K
hnsunke

PerynaTuBHblIe: yun-
ThIBaTb BbIfENEHHbIE
YUUTENEM OPUEHTMPSI
[IeACTBUS B HOBOM
y4ebHOM MaTepuasie B
COTPYLHUYeCTBe C
yunTenem.
lMo3HaBaTeNbHbIE:
onpegensTb MOHATYA,
MCMO/b30BaTb 3HAKO-
BO-CUMBONINYECKME
CpeacTBa, B TOM YmC- e
MOJENN N CXEeMbI A5
peLueHuns 3agau

Vicnonb3osaHue
obopyfoBaHus

Jatuunk fasne- Hus,
LTaTmBe, pa-6oyas
8MKOCTb, TPYyOKa,
NnHelika

YANEND
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Tema

Na6opatopHas
pabota Ne 1

JNabopaTopHas
pabota Ne 2

OcHoOBHoOe Uenesas
cofepxaHve ycraroska
ypoKa

JNabopaTopHas HayuuTtb nsme-
pabota Ne 1 pATb BbITaK1Ba-
«3mepeHune oLyto cuny
BbITa/IKMBAOLLIET
CUbI»
NabopaTtopHas CdopmupoBsatb
pabotaN®2. «/3- 3HaHus 06 ycno-
yyeHue ycnoBuii BUSX NNaBaHus
M/1aBaHuA Tenax» Tena.

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

YMeTb: NpoBOAUTL
3KCMEePUMEHT Mo 06-
HapY>XEHMIO BbITAIKN-
BatOLLEli CWMbl, BbISiB-
NEHNIO 3aBUCUMOCTH
mogynaFaotr xu K;
3anu1cbiBaThb pesy/bTa-Tbl
M3MePEHNiA B BUIE
Tabnuy, opmynmpo- Batb
BbIBO O BbINO/- HEHHOW
paboTe u pe-3ynbTartax c
YYETOM MOrPeLLHOCTH
n3Me- peHuns

3HaTb: ycnosus, npu
KOTOPbIX TE/IO TOHET,
BCM/IbIBAET, M/1aBaeT
BHYTpY WU

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHeble
KOMMYyHMKATUBHbIE
[No3HaBaTenbHbIe

PerynatueHble: mnia-
HUPOBaTb CBOW felt-
CTBYSI B COOTBETCTBUM C
MoCTaB/EHHO 3aaa-yeit
1 yCNnoBUAMM ee
peanusauuu.
[Mo3HaBaTeNbHbIE:
OCYLLeCTBNATL (hMKCa-
LMI0 MH(OopMaL M 06
OKpY>KaroLLem Mupe ¢
MOMOLLI0 MHCTPY-
MeHTOB UKT.
KOMMYHNKaTNB-

Hble. OpraHn3oBbI- BaTb

y4yebHoe coTpya-
HWYECTBO MU COBMECT-
HYI0 eATeNnbHOCTb C
yumTenem u cBep-
CTHUKamu; paboTaTb
WHAMBUAYANBHO U B
rpynne

PerynatusHble: nna-
HMPOBaTb CBOV feii-
CTBWS B COOTBETCTBMUN C
MocTaB/IeHHON 3aja-

JINYHOCTHbIE
pe3ynbTaThl

CamoCToATe/IbHOCTb B
NprMo6peTeHNN HOBbIX
3HaHWIA 1 NpaKTnye-
CKUX YMEH MW

CamoCTOoATENILHOCTL B
NproBPeTEHNN HOBbIX
3HaHWIA 1 NpaKTnYe-
CKUX YMEH MW

Mpopon>keHue

YANEND

cnonb3oBaHne
06opygoBaHus

JOuHamomeTp,
LUTaTUB YHMBEP-
Ca/lbHbINA, Mep-
HbIA LMAUHAP
(MeH3ypka), rpys
LUMMHAPUYECKNTA
13 cTanu, rpys
LMMHAPUYECKNIAN3
aNtOMUHKNEBO-TO
Crnaga, HWTb

~O

OnHamowmeTp,
LUTAaTWB YHMBEP-
CanbHbIA, Mep-
HbIA LUAMHAP

OT o
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Tema

Tennosoe nOBu-
XeHve. Temne-

patypa

OcHoBHOe
cofepxaHue

Tennosoe gBu-
»XeHne. Tepmo-
AnHammyeckas
cuctema. Cocto-
AHWe 1 napame-
TPbl COCTOSAHNA
TepMoAUHaMU-
YyeckKoii cucre-
Mbl. Tennosoe
paBHOBecHe.

Llenesas
YCTaHOBKa

ypoka

Hayuntb: pac-
CUNTBLIBATH Bbl-
TanKyBaloLWyto
cuny u cuny Ta-
XeCTu; uccnego-
BaTb YC/I0BMA
nnasaHusa Tena;
06BACHATL NpK-

YUHbI MNaBaHNA TEN

CopmnpoBsaThb
3HaHWA 0 Tenso-
BOM [JBV>KEHUM,
Temneparype.
Hayuwutb: onpe-
[endaTb LeHy fe-
NeHns WKanbl
TEPMOMETPa; U3-
MepATb Temne-
patypy; nepeso-

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

Ha MOBEPXHOCTM XMA-
KOCTMW.

YMeTb: NpoBOAUTHL
3KCMEPVMEHT M0 Npo-
BEpKe YC0BWiA Nna-
BaHWsA TeN; 3anucbl- BaTb
pe3ynbTaThl B BU-[€
Tabnnubl,
thopmMynmnpoBath Bbl-
BO/J O BbINO/IHEHHOWA
paboTe n pesy/bTaTaxc
YUYETOM NOTPELUHO- CTW
n3MepeHuns

3HaTb: onpegene- HUe
TEn0BOro ABW- XXeHus,
Tenj0BOro paBHOBECKS,
Temne- paTypbl;
eVHNLbI W3- MEPEHNS 1
0603Haye-Hue
TeMnepaTypbl,
YCTPOIACTBO W NPUH-
LmMn geincTema Tepmo-
meTpa.

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHele JM4HOCTHbIE
pe3ynbTaThl
KoMMyHMKaTUBHbIE

[Mo3HaBaTeNbHbIE

ueil u ycnosusaMy eé
peanusauuu.
KOMMYHWKaTUBHbIE:
OpraHM3oBbIBaTb
y4yebHOe COTpyaHMYe-
CTBO U COBMECTHYIO
JeATeNbHOCTb C yuu-
TeNiemM 1 CBePCTHHKa-
Mu; paboTaTb MHAMBU-
JyanbHo 1 B rpynne

Pasgen 3. TEM/IOBbBIE ABAEHWA (12 u)

Pa3BuTne no3HaBa-
TEeNbHOro MHTEpeca K
hnsunke

PerynatusHble: yuu-
TbIBaTb BblJENEHHbIE
YUMTENEM OPUEHTHPSI
[eliCTBMA B HOBOM
y4ebHOM matepuane B
COTPYAHUWYECTBE C
yumnTeneM.
Mo3HaBaTeNbHbIE:
OnpesensiTb NOHATHS;
MOHUMATb Pa3INIUs

Vicnonb3osaHue
obopyfoBaHus

(MeH3ypka), rpys
LMAMHAPUYECKMIA
13 CneLyanbHOro
MAacTuKa, HUTb,
noBapeHHas Ccofb,
nanoyka gns
nepemeLUn- BaHUS

NabopaTtopHblii
TepMOMeTp, AaT-
YMK Temneparty-

pbl

YANEND
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Tema

enesas
OcHoBHoOe .
YCTaHOBKa
cofiep>kaHuie
ypoka
TemnepaTypa [OVTb 3HaYeHne

KakK napameTp
COCTOSIHWA Tep-
MOAUHaMuYe-
CKOWi CUCTEMBI.
3mepeHue Tem-
neparypbl: Tep-
MOMETP, LKana
TepMomeTpa,
TepMOMETpUYe-
CKOe Teno, pe-
MepHbIe TOYKM.
Lkana Lienb-
cua. LWkanebl
PapeHreiita u
Peomtopa. A6-
contoTHas (Tep-
MOAUHaMUYe-
cKas) LWkKana
Temnepartyp.
ABCONOTHBIN
Hy/b TemMMepa-
Typ. CBA3b Mex-
Ly Temnepary-
poii No wkane

Temrepatypbl 13
rpagycos Lienb-
cua B rpagycol
KenbBuHa

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

YMeTb: UCMOMb30- BaTb
MpY ONMUCaHWK TENJOoBbIX
SBNEHWI MOHATUS:
TepMOAMHA-MNYECKOI
CUCTEMbI, COCTOSIHUSA
TEPMOAUN- HAMUYECKOA
CUCTEMBI,NapamMeTpoOB
COCTOSA- HUA
TepMmoayHammye- CKo
CUCTEMbI; NPU- BOAUTb
npUMepbl Te- MI0BbIX
SABNEHUNA,
3KCMEPUMEHTOB, NOJ-
TBEPXAAOLLYMX 3aBU-
CMMOCTb TEMMePaTypbloT
CKOPOCTU [BVDKE- HUSA
MONEKYN

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHeble
KOMMYyHMKATUBHbIE
[No3HaBaTenbHbIe

MeXay WCXOAHbIMM
hakTamm 1 runoTesa-mMu
4515 X 06BbACHE- HUg,
TEOPETUYECKUMM
MOZeNsMu n peasb-
HbIMMW 06bEKTaMM

JINYHOCTHbIE
pe3ynbTaThl

Mpopon>keHue

cnonb3oBaHne
06opygoBaHus

YANEND
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Tema

BHyTpeHHSAA
3Heprua. Cno-
cobbl N3MeHe-
HWA BHYTPEH-
Heli aHeprum

OcHoBHOe
cofepxaHue

Llenbcua n no
abCoMOTHOI
(TepmoauHamu-
YECKOIA) LUKare.
JemMoHcTpaumsa
«3mepeHune
TeMnepaTypbi»

KnHeTnueckas un
noTeHUuanbHas
3Heprusa. Cosep-
LeHne paboTbl
CXKaTbIM BO34Y-
XOM. BHyTpeH-
HASA 3Heprus.
YcnoBHoe 060-
3HayeHWe 1 egu-
HULA BHYTPEH-
Heli aHeprum.
3aBUCUMOCTb
BHYTPEHHeii
3Hepruv Tena ot
ero Temnepary-
pbl, Maccbl 1 oT
arperarHoro co-
cTosHuA. Cnoco-

Llenesas
YCTaHOBKa

ypoka

Copmuposatb
3HaHMA 0 BHY-
TPEHHel 3Hep- rum,
cnocobax
M3MEHEHNS BHY-

TpeH Heil JHEP- TUNn.

HayuuTb: 06bsiC-
HATb U3MEHEHVe
BHYTPEHHe
3Hepruv Tena npu
Tennonepe-gaye u
paboTe BHELUHMX
o,
aHanun3mpoBsaTb
SIBMEHVEe Tenno-
nepefauv; cpas-
HVBATb BULb!

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

3HaTb: onpefeneHune
BHYTPEHHEN 3Hepruu,
ABMIEHUNA Tenonepe-
[ayn; eauHULLbl n3Me-
peHus 1 0603HaYeHNe
BHYTPEHHEN aHepriu,
cnocobbl Tenaonepe-
fayn.

YMeTb: ONUChIBaTh
npotecc npespatye-
HUS 3HEprum npu B3a-
UMOJAECTBIN TeN, U3-
MEHEHUA 3Heprum npu

coBepLueHumn paboTbl 1

Tennonepesave;
MPUMEHSATb 3HaHMS 0
BHYTPEHHER 3Heprum
crnocobax eé n3meHe-

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathbl
PerynatusHele
KOMMYHVKaTUBHbIE
MMo3HaBaTebHbIe

PerynsaTmeHbIe: yun-
TbIBaTb BblfeNEHHbIE
yuuTENIEM OpPUEHTUPBI
OEeACTBUS B HOBOM
yueGHOM maTepuane B
COTPYLHWYECTBE C
yuuTenem.
Mo3HaBaTe/bHbIE:
ONPeSensTb NOHSATHS,

co3faBaTb 0600LLe- HuA,
yCTaHaB/MBaTb aHa/I0rum;

MOHMUMaTb Pa3IMynA
MeXay UC- XOAHbIMN

QJaKTaMI/I n rmnortesamm

[LNS1 X OO BACHEHMSA,
TEOPETU- YECKMMM

Mozenamun n peanbHbIMA

06BbEKTAMMU

JINYHOCTHbIE
pe3ynbTaThl

CamOoCTOoATENNLHOCTL B
NPUOBPETEHUN HOBbIX
3HaHWIA 1 NpaKTUye-
CKUX YMEH MW

Vicnonb3osaHue
obopyfoBaHus

JemoHcTpauunsa
«3meHeHne
BHYTPEHHE
3Hepruu Tena npu
TPEHUUN U yaape»:
[laTumk
TemnepaTypsbl, JBe
[locKu, fiBe
CBMHLOBbIe NJia-
CTUHKM, MOMOTOK

YANEND
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1L

OcHoBHoOe

Tema
cofiep>kaHuie

Obl U3MEHEHUS
BHYTPEHHeiA
3Heprum Tena;
COBepLUEeHNe pa-
60TbI 1 Tennone-
pefava

KoHBekLus.
M3nyyeHne

KoHBeKLMA B
XWUAKOCTAX W ra-
3ax. NepeHoc
BeLlecTea npu
KoHBeKumMKn. O6-
pasoBaHue Be-
Tpos. N3nyye-
HUEe 3Heprun Ha-
rPeTLIMU Tenamu.
3aBnCn-MOCTb
3Heprum
U3ny4yeHns ot
TemnepaTypsbl
Tena. CpaBHe- Hue
N3MyyeHus
(nornoweHuns)
3HEpPrun YEpHoi

Llenesas
YCTaHOBKa
ypoka

Tennonepegayu;
CaMOoCTOATE/NIbHO
paspabaTblBaTh,
MnaHMpoBaTthb U1
OCyLLeCTBAATb
3KCMEPUMEHT Mo
V3MEHEHUIO BHY-
TPEHHel 3Heprum

CthopmmpoBatb
3HaHMA O KOH-
BEKLMW 1 U3ny-
YeHUu.

Hayuntb: Ha-
61104aTb KOH-
BEKLWOHHbIE MO-
TOKMW B XXUAKO- CTAX
M rasax; 06bACHATb
Me- XaHU3M
KOHBEK-LK,
NpUYnHY
pas3nNYHoi CKO-
POCTU KOHBEK- LMK
B rasax u
XUAKOCTSAX;
CpaBHMBATb

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

HUA B Pa3/INYHbIX CU-
Tyauunax

3HaTb: onpegenexHne
SBMEHNIA KOHBEKLIN,
N3NYyYEHUS.

YMeTb: NpUBOAUTHL
MpVMePbl KOHBEKLMIM
N3Ny4YeHuns; pacrno-
3HaBaTb KOHBEKLMIO 1
N3Ny4eHne cpeau
LPpyrvX BUAOB Tenno-
nepefaun. OnucblBaTh
MexaHun3M nepegayn
3HEeprum faHHbIMK
cnocobamu

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
JINYHOCTHbIE
PerynatusHeble
pe3ynbTaThl
KOMMYyHMKATUBHbIE

[Mo3HaBaTebHblE

Pa3BuTMe No3HaBa-
TeMbHOr0 MHTepeca K
hnsmnke

PerynaTuBHble: yuu-
ThIBaTb BbI4ENEHHbIE
YUUTENEM OPUEHTUPbI
[eCTBNSA B HOBOM
yyebHOM MaTepuane B
COTPYAHNYECTBE

C yuuTenem.
Mo3HaBaTeNbHbIE:
onpesensTb MOHATYA,
co3aaBaTb 0606LLe- HuA,
yCTaHaB/IMBaTb aHa/Iornun

Mpopon>keHue

cnonb3oBaHne
06opygoBaHus

JemoHcTpauunsa
«[lornoweHne
CBETOBO
SHEPTnmM»: aBa
[aTymka Temne-
patypbl, nlamna,
NCT 6o n
yépHoli bymarn,
CKOTY

YANEND

~O
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Tema

Na6opatopHas
pabota Ne 3

OcHoBHOe
cofepxaHue

1 CBET/ION No-
BEPXHOCTAMMU
TeNl. YCTPOICTBO
Tepmoca. Posb
N3NYyYEHNs 1
Opyrux BuaoB
Tennonepefaymns
XXWU3HW pacTe- HWiA
W XKVBOTHBIX

NabopaTopHas
pa6ota Ne 3.
«CpaBHeHMe KO-
NINYECTB TEM/0-
Tbl NPK CMELLN-
BaHWM BObl
pasHoii Temmne-

paTypbi»

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

Llenesas

YCTaHOBKa
ypoKa [MNpegmeTHble
pesynbTathl

AB/IEHNS KOH-
BEKLMM U U3NY-
YeHus; Habnto- gaTh
M3MEHeHWe
TemnepaTypsbl
Tena, 06ycnos-
NeHHoe norno-
LLleHNeM CBeTO-
BOrO W3/y4YeHus

Hayuwutb: nccne-
[l0BaTb SIBNEHME
TennoobmeHa npm
CMeLUnBa- HUK
X0NoAHo

3HaTb: YCTPOMCTBO 1
MPUHLMM felicTBus
KanopumeTpa.

YMeTb: NPOBOANTb
HabnoAeHMs npouec-ca
W ropsiyeit Bogpl; Tenaonepesauu;
BbIYNC/IATL KO- N3MepATb TeMMepaTy- py
NNYECTBO TENNO-Thbl FOpAYeli 1 XON0L4- HOW
BOZbI; paccumTbl- BaTb
KOMIMYECTBO Te- NOThl,
Heo6xoamMMoe ans
HarpeBaHUs BOAbIN
BbIJE/NSEMOE €0 Npu
OXNaXKAEHNMN; 0OBACHATb
NPUYUHY

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathbl
PerynatusHele
KOMMYHVKaTUBHbIE
MMo3HaBaTebHbIe

PerynstusHble: nna-
HUPOBATb CBOW feWi-
CTBUS B COOTBETCTBUM C
MoCTaB/IEHHOW 3ada-yei
N yCnoBuamm eé
peanunsauuu.
Mo3HaBaTeNbHbIE:
OCYLLIECTBNATL (hrKCa-
LMK MH(opMaLmm 06
OKpYy>XatoLLem Mupe

C MOMOLLbIO UHCTPY-
MeHTOB UKT.
KoMMYHUKaTUBHbIE:
OpraHu3oBbIBaThb
y4yebHoe CcOoTpyLHWYe-

JINYHOCTHbIE
pe3ynbTaThl

CamoCTOATe/IbHOCTb B
NprMo6peTeHNN HOBbLIX
3HaHWIA 1 NpaKTnye-
CKUX YMEH MW

Vicnonb3osaHue
obopyfoBaHus

Jatunk Temnepa-
Typbl, TEPMO- METP,
Kanopu- MeTp,
MEPHbIA LUMANHAP
(MeH- 3ypka),
nabopa- TopHble
CTaKaHbl,ropsvas u
X0- NofiHas Bofa

YANEND
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€L

Tema

JNabopaTopHas
pabota Ne 4

OcHoBHoOe
cofiep>kaHuie

Na6opatopHas
pabota Ne 4.
«3mepeHune
YLeNbHOM Te-
NNOEMKOCTY Be-
wecTea»

Llenesas
YCTaHOBKa
ypoka

Hayuntb: n3wme-
pSATb YAENbHYIO
Ten/J0éMKOCTb
BELLECTBA; Bbl-
YUCNATL NO-
rpeLHOCTb KOoC-
BEHHOI0 N3Me-
PeHVS yaenbHON
TEnn0éMKOCTH
BellecTBa

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

HepaBeHCTBa 3TUX KO-
NTNYECTB TEN/10ThI

YMeTb: HabnoaaTb
npouecc Tennonepe-
[laun; paccumTbiBaTb
KONMYECTBO TEMNOTHI,
HeobXoAMMOoe ANs Ha-
rpeBaHuUs Bofb! U Bbl-
Jensemoe npwu
OXNaXAeHUW Tena,
NPUMEHSTb YPaBHe- Huie
Tennosoro 6a- naHca
Ans onpeaene-Hus
YAeNbHOR Tenno-
EMKOCTM BelllecTBa

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHeble
KOMMYyHMKATUBHbIE
[No3HaBaTenbHbIe

CTBO U COBMECTHYIO
LeaTenbHOCTb C y4m-
TeNleM U CBEPCTHUKA- MU;
paboTaTb MHAWBU-
JyanbHO U B rpynmne

PerynsatusHble: nna-
HMPOBATb CBOW Aeli-
CTBUS B COOTBETCTBUM C
MocTaB/eHHON 3aaa-yeit
N yCroBuamm eé
peanunsauuu.
Mo3HaBaTefbHbIE:
OCYLLECTBNATL (PUKCa-
LMK MHopmaLmmn 06
OKpY>KaroLeM Mupe ¢
MOMOLLbIO MHCTPY-
MeHTOB LKT.
KoMMYHUKaTUBHbIE:
OpraHun3oBbIBaThb
y4yebHOe COTpYAHUYe-
CTBO M COBMECTHYIO
LeaTenbHOCTb C y4u-
TeneM 1 CBEPCTHMKa- MU;
paboTaTb UHAMBW-
JyanbHo 1 B rpynne

JINYHOCTHbIE
pe3ynbTaThl

CamoCTOoSATENIbHOCTL B
NproBPeTEHNN HOBbIX
3HaHWIA 1 NpaKTnye-
CKUX YMEHMWI

Mpopon>keHue

cnonb3oBaHne
06opygoBaHus

Jatunk temnepa-
Typbl, TEPMO-
MeTp, Kanopu-
MeTp, ropsyas
1XonogHas Boga,
MEPHbIA Lu-
NMHAP, TPY3 Um-
NMHAPUYECKUIA C
KPIOUKOM, HUTb,
3NEKTPOHHbIE Be-
Chl

YANEND
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Tema

MnaBneHve n
0TBepAeBaHue
KpucTaninye-
CKVX BELLECTB.
®poHTaNbHbIE
nabopaTopHble
paboThl

OcHoBHOe
cofepxaHue

[NnaBneHve TBEp-
AbIx Ten. Temne-
paTtypa nnasne-
HUA. O6BACHe-
Hve npovecca
MnaB/eHns ¢ To4-
KW 3peHuns morne-
KyNAPHO-KVHETU-
YEeCKoli Teopum
CTPOEHUs Belle-
crBa. Kpuctanm-
3auma. Temnepa-
Typa KpucTasim-
3auuu.
MnaBneHve n
Kpuctannmsauns
amMOPMHBbIX Ten.

Y penoHas Tenso-Ta
MriaBNeHys:
yc/ioBHoe 060-
3HaueHve, eau-
HULA U3Mepe- HKS,
hursndeckuii
cMbIcn. dopmyna

Llenesas
YCTaHOBKa

ypoka

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHele JM4HOCTHbIE
pe3ynbTaThl
KoMMyHMKaTUBHbIE

[Mo3HaBaTeNbHbIE

Pasgen 4. UIBMEHEHWE ATPETATHbIX COCTOAHUIN BEWECTBA (6 u)

CthopmmpoBatb
3HaHWA 0 nnas-
NeHUN 1 OTBep-
[ieBaHuu Be-
LecTB.
HayuuTb: Ha-
6ntogaTb 3aBu-
CUMOCTb Temne-
patypbl Kpu-
CTa/IN4ecKoro
BeLLecTsa Mnpwu ero
MnasneHnm
(kpucTtannusa-
LK) OT Bpeme-
HW; BbIYUCTIATb
KO/IMYeCTBO Te-
M10Tbl B MpOLiec-
Ce Ternonepe-
fjauv npw nnas-
NEHUU U
Kpucrannusa-
unn;onpege-
NATb NO Tabnuue
3HaYeHNs Tem-

3HaTb: onpejeneHne
AB/MEHWIA MNaBneHns,
OTBepLeBaHus, Tem-
rnepatypbl NniasneHus,
YLENbHON TeNNoThI
MaBMEHNS; eguHULY
N3MEPEHUA YAeNbHO
TEennoTbl NNaBAEHNUA U eé
(hM3NYECKINIA CMbICTT;
thopmyny anapacyéta
KO/MMYeCTBa TENOThI,
Heobxoan- MOro An1s
nnasneHns
KpUCTanImyeckoro
BELLLeCTBA U BblAeNs-
foLL,erocs npu ero
OTBepeBaHuu.
YMeTb: Nonb30BaThb-
ca TabnuuaMn 3Have-
HWA TeMnepaTypsbl
N1aBfeHns 1 yaenb- Hol
TEnnoTbl Nas/e- HUs
BELLIECTB; 00BAC- HATb
npoLecc nnasne-

Pa3BuTne no3HaBsa-
TEeNbHOro MHTEpeca K
hnsmnke

PerynsTmBHble: yuu-
TbIBaTb BblfeNEHHbIE
yuuTEeNIEM OpPUEHTUPLI
OEeACTBUS B HOBOM
yueGHOM MaTepumane B
COTPYLHNYECTBE C
yuuTenem.
Mo3HaBaTe/bHbIE:
ONpeensiTb MOHATUS,
MCMO/b30BaTb 3HAKO-
BO-CVMBO/INYECKME
CpeAcTBa, B TOM UuC- Jie
MOZE/IN N CXEMBI, AN
peLueHus 3agau

lNpogonkeHne

Vicnonb3osaHue
obopyfoBaHus

®dpoHTanbLHaga
nabopartopHas
pa6oTtaNe 1
«OnpepfeneHne
yAenbHol Te-
nioTbl niasne-
HUA Nbfax: gaT-
YMK Temnepary-
pbl, KanopuMeTp,
CoCyj C TaloWwmnm
NbJiOM, COCYA

C BOAOM, anek-
TPOHHbIE BECHI.
®poHTanbHas
nabopatopHas
paboTa N» 2.
«Obpa3oBaHue
KpucTanios»:
MWKPOCKOT,
npobupka

C HaCbIWeHHbIM
pacTBOpoM
[BYXPOMOBOKNC-
N10ro aMmMoHMA,

YANEND
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Q.

Tema

VicnapeHuve n
KOHZeHcaums

OcHoBHoOe
cofiep>kaHuie

[nsa pacyéTa Ko-
NyecTBa Tenso-
Tbl, HE06XOAMMO-
ro 4ns nnasne- HYA
Tena.
DpoHTasIbHAA
nabopaTopHast
paboTtaNe 1
«OnpegeneHune
yAenbHoi Tenno-
Thbl NNaBIEHNSA
Nbfa».
dpoHTaNbLHaA
nabopaTtopHas
pabota Ne 2.
«ObpasoBaHne
KpucTannos»

Mapoo6pasoBa-
Hve. McnapeHue.
3aBUCUMOCTb
CKOpOCTU Ucna-
peHus oT poga
XWUAKOCTK, NJio-
LLaan eé nosepx-
HOCTV U TeMne-

Llenesas
YCTaHOBKa
ypoka

nepaTypbl nnas-

NeHna nypenb- Ho

TennoThbl
nnaBneHunsa Be-
LectBa; npmme-

HATb NONYyYeH- Hble

3HaHMA K
peLLeHunto rpa-
(h1YecKmX 3agay

CdhopmupoBaTb
3HaHus 06 ncna-
PEHUUN U KOH-
feHcaumm.
Hayuwntb: nccne-
[0BaTh 3aBMCUY-
MOCTb CKOpPOCTHU
ncnapeHuns ot

MnaHupyemble pe3y/bTaTbl OCBOEHS OCHOBHOI 06pa3oBaTeNlbHOM Mpo-rpaMmbl

OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

HUA 1 0TBEPAEBaHNA Ha

ocHose MKT; cpas-
HMBAaTbL MpoLecc nnas-

NeHna n otTeepaesa- HUA

B 3aBMCMMOCTN OT
YLENbHON TeNNOTbI
nnasneHus

3HaTb: onpeaeneHne
AB/IEHUIA UCMapeHns 1
KOHZEeHcaLmu, Hacbl-
LLeHHOro napa.
YMeTb: 06bACHATL Ha
ocHose MKT npo-
LIECCbl UCMApeHunsa u
KOHZeHcaLuuu v npo-

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHeble
KOMMYyHMKATUBHbIE
[No3HaBaTenbHbIe

PerynatusHble:
YUUTbIBATb BblJeNeH-
Hble YuMTeNieM OpuieH-
TVpbI AEACTBMA B HO-
BOM y4e6HOM maTepu-
ane B COTPYAHUYECTBEC
yunTenem.

JINYHOCTHbIE
pe3ynbTaThl

Pa3BuTne nosHaBa-
TEeNbHOro MHTEpeca K
hnsmnke

Mpopon>keHue

cnonb3oBaHne
06opygoBaHus

npeamMeTHoe

CTEKJ0, CTEKNAH-

HadA nasioykKa

JemoHcTpauunsa
«cnapeHne
CnupTa»: JaTynK
TeMMepaTypsl,
npobupka, nun-
CTOYKM Bymaru,
pe3svHKY, pasHble
CNMpTHI

YANEND
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Tema

KuneHue.
YaenoHas Te-
nnota napoo6-
pa3oBaHuA

OcHoBHOe
cofepxaHue

patypsbl. [NoHK-
XeHue Temnepa-
TYpbl XUAKOCTA
Mpw vcnapeHnn.
KoHzeHcauus.
HacblLeHHbIN
nap. 3asucu-
MOCTb JaBNEHUA U
NNOTHOCTM Ha-

CbILLEHHOTIO Na- pa

OT TEMMepaTy-pbl.
HeHacbILeH-HbIl
nap

Kunenve. Tewm-
nepatypa Kune-
HUA. DHepretu-
Yeckwe npespa-
LeHuns,
npomcxofaime B
npovecce Ku-
neHus. Y aenb-
Has TensoTa na-
poobpa3oBaHus
(koHZeHcaumn):
ycnoBHoe 060-

Llenesas
YCTaHOBKa

ypoka

pofa XXUaKocTw,
naowaau eé no-
BEPXHOCTU U
Temnepartypsbl

CthopmupoBatb
3HaHWA O Kune-
HUW.

Hayuwutb: nccne-
[l0BaThb 3aBuCY-
MOCTb Temnepa-
TYPbl XUAKOCTK
npu eé KuneHun
(KoHAeHcaumm)
OT BPEMEHY;
paccynTbiBaTh
KO/IMYeCTBO Te-

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

“cXoasiLLye Npy 3ToM
U3MEHEHUS 3HEPTUL;
BbISIB/IATH M 06bsIC-
HATb (haKTopbI, BNWS-
toLL e Ha CKOPOCTb
ncnapeHus

3HaThb: onpeaeneHne
ABMTIEHNA KUMEHNA,

TEeMMepaTypbl Kume- Hus,

yAenbHoli Tenno- bl
napoo6pasoBaHus;
eVHULYY U3MePEHUS
yAenbHOM TeNNoThbI Na-
po06pa3oBaHns 1 eé
(hU3NYECKMIA CMbICT.
YMeTb: 00BbACHATh
MPOLIECC KUMEeHWS Ha

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathbl
PerynatusHele
KOMMYHVKaTUBHbIE
MMo3HaBaTebHbIe

[Mo3HaBaTesNbHbIE:
onpegensTb MOHATYA,

co3faBatb 0606Le- HKA

PerynatuBHble: yuu-
TbIBaTb Bble/IEHHbIE
YUUTENEM OPUEHTUPbI
[IeACTBUS B HOBOM
yuebHOM maTepuasie B
COTPYAHUYECTBE C
yuuTenem.
[Mo3HaBaTeNbHbIE:
onpesensaTb MOHATUS,
NCM0/b30BaTh 3HAKO-
BO-CMMBOIMYECKNE
CpefcTBa, B TOM YUC-

JINYHOCTHbIE
pe3ynbTaThl

CamMOoCTOATENLHOCTL B
NPUOBPETEHNN HOBbIX
3HaHWIA 1 NpaKTnye-
CKUX YMEH MW

Vicnonb3osaHue
obopyfoBaHus

JemoHcTpauunsa
«M3yyeHune
npouecca Ku-
MeHNs BOABI»:
[aT4mK Temnepa-
Typbl, LUTATVB
YHVBEPCA/bHBIN,
Konba CTeKNSH-
Hasi, CNPTOBKa,
noBapeHHas cofib

YANEND
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LL

OcHoBHoOe
cofiep>kaHuie

3HayeHune, egu-
HULa n3mepe-
HUA, r3mnye-
CKWWA CMbICA.
dopmyna ana
pacuéTa Konuye-
CTBa TEN/OTHI,
HeobxoaMMOoro
AN KUNeHuns
XWAKOCTU Y Bbl-
fensoLerocs
npu eé KoHAeH-
caymm

Llenesas
YCTaHOBKa
ypoka

nnoThbl, He06X0-
Avmoe Ans na-
poobpa3oBaHus
BeLLeCTBA AaH-
HOIi Macchl;
onpegensTb no
Tabnuue 3Hade-
HUA TemnepaTy-
pbl KUMEHUA 1
YLENbHOM Te-
nnoTbl Napoo6-
pa3oBaHms Xug-
KOCTei; ycTa-
HaBnMBaTb
MexnpeameT-
Hble CBA3W (K-
3MKMN N MaTeMa-
TVKU NpK peLle-
HUK
rpaguyeckunx
3apay

Mpopon>keHue

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

ocHose MKT; nonb3o-
BaTbCs TabnMuein 3Ha-
YEeHWIA TeMMepaTypsbl
KUNEHNS U YAenbHOM
TennoTbl napoobpaso-
BaHWS XXWAKOCTEW;
CpaBHWBaTb Y/e/bHble
TennoTbl Napoobpaso-
BaHUSA 41 Pa3/IMYHbIX
BELLECTB U npouecc
KUMNEHUS B 3aBUCMO-CTM
OT yfeNbHOIA Te- NNO0Thl
napoo6paso- BaHUS;
onpegensTb xapakTep
TEMI0BbIX MPOLIECCOB
(HarpeBa- Hue,
OX/IKAEHNE, KU-MEHNE,
KOHZeHcauus) no
rpadmky 3aBUcK- MOCTM
Temnepatypbl Tena ot
BPEMEHW; MPUMEHSTH
thopmyny ans pacuéTa
KO/inye- CTBa TEM/ioThbl,
Heob- X04AMMOro ans
npe-

YHuBepcanbHble yuebHble aeictans (YY)

cnonb3oBaHne
MeTanpeameTHble 060py/i0BaHNs
pesynbTarbl JINYHOCTHbIE
PerynatueHble
pe3ynbTaThl
KOMMYyHMKATUBHbIE

[Mo3HaBaTebHblE

e MOAENV U CXEMb,
ANS peLleHns 3aaay

YANEND
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Tema

BnaxHocTb
BO3fyXa.
®poHTanLHas
nabopaTopHas
paboTa

OcHoBHOe
cofepxaHue

AbconTHan
B/IQYKHOCTb BO3-
fLyxa. OTHOCK-
Te/nbHas BaX-
HOCTb BO34yXa.
dopmyna ans
pacuyéta 0THO-
CUTENbHOA
B/TAXKHOCTMW BO3-

Zyxa. Toukapo-

cbl. BonocHoii
rMrpomeTp.
3HayeHune

B/1a>XXHOCTU BO3-

ayxa Anis Xus-
HeleAaTeNbHOCTH
yenoseka. Pe-
LLeHre 3ajau.
®poHTanbLHan
naboparopHas
paboTa «M3me-

Llenesas
YCTaHOBKa

ypoka

CdopmupoBaTb

3HaHWS 0 BNaX-
HOCTM BO3fyXa.
Hayuwutb: onpe-
[enaTb no Ta-
6nmue nnoT-

HOCTb HaCbILEH-

HOro Mapa npu
pasHoli Temne-
patype; aHanu-
31poBaTh
YCTPOICTBO M
NPUHUMN geii-
CTBMSA MCUXPO-
MeTpa, Bos1oC-
HOTO rurpome-
Tpa; U3MepsTh

OTHOCUTENBHYIO

B/1@OKHOCTb BO3-
ayxa; aHanm3n-
poBaTb BAUAHWNE

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

BpalleHMs BellecTBa B
Mmap ¥ BblgensioLLe- rocs

npu ero KoOHAeH-cayunn

3HaTb: onpeaeneHve
abCoMOTHOM BNaXKHO-
CTMW BO3AyXa, OTHOCK-
TeNIbHOI BN&XKHOCTU
BO34yXa.

YMeTb: M3MepsTh OT-
HOCWTE/IbHYIO BaX-
HOCTb BO3/yXa C Mno-
MOLLIbIO MCUXPOMETPA;
00BACHATL 3aBUCK-
MOCTb OTHOCUTE/bHOM
BNaXKHOCTM BO3AyXa OT
TeMMepaTypbl

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathbl
PerynatusHele
KOMMYHVKaTUBHbIE
MMo3HaBaTebHbIe

PerynsTuBHble: yun-
TbIBaTb BblENEHHbIE
yUnTENIEM OPUEHTUPbI
[elicTBMA B HOBOM
y4yeGHOM MaTepuasie B
COTPYAHWYeCTBe C
yunTenem.
Mo3HaBaTenbHbIE:
OnNpeaensTb MOHATUS,
CMONb30BaTb 3HAKO-
BO-CMMBO/INYECKME
CPeACTBa, B TOM YMC- e
MOZENN U CXEMbI, /1A
peLleHuns 3agay

JINYHOCTHbIE
pe3ynbTaThl

Y6eXAEHHOCTb B He-
06X0AMMOCTHN pas3ym-
HOr0 MCMOo/b30BaHMUS
[OCTVKEHWIA HayKK 1
TEXHOMOMMIA AN fanb-
HelLLEero pasBuTus
Ye/I0BEYECKOro 06-
ecTea

Vicnonb3osaHue
obopyfoBaHus

Jatumnk Temnepa-

Typbl, TEPMO-

MeTp, Map/s, co-

Cyg c BOfO

YANEND
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6.

Tema

CBasb  mexay
napameTpamu
COCTOS\HMA Ta-
3a. [lNpumeHe-
HVie rasos

OcHoBHoOe
cofiep>kaHuie

PEHUe BNIXXHO-CTU
BO34yxa»

Llenesas
YCTaHOBKa
ypoka

B/TXKHOCTW BO3-
ayxa Ha XXWn3He-
[eATENbHOCTb
yenoBeka

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pesynbTarhbl
PerynatusHeble
KOMMYHVKaTUBHbIE
Mo3HaBaTenbHbIe

JINYHOCTHbIE
pe3ynbTaThl

Pasgen 5. TEM/IOBbIE CBOMCTBA XXWAKOCTEWN, FA30B I TBEPAbIX TE/ (4 u)

3aBUCUMOCTb
[laBneHns rasa
[laHHOI# Macchl OT
06bEMa npm
NOCTOSAHHO
TemnepaTtype.
I"paduk nony-
YeHHol4 3aBUCK-
mMocTn. Obbsc-
HeHWe 3aBUCK-
MOCTW Ha OCHOBE
NONOXe-HWi
MKT. 3aBu-
CUMOCTb 00bEMA
rasa gaHHoiw
Macchl OT ero
TemnepaTypbl
NPV NOCTOSAHHOM
[laBNeHnn, OaB-

CdopmupoBaTb
3HaHus 06 npe-
anbHOM rase, ra-
30BbIX 3aKOHax.
Hayuutb: nccne-
foBaTb 415 rasa
JlaHHOIA Macchl
3aBUCUMOCTMW:
[aBnieHns oT
06b&Ma npu no-
CTOSIHHOW TeM-
neparype, 06bé-
Ma OT Temrepa-
Typbl Npu
MOCTOSAHHOM
[aBneHnu, as-
NIeHUs OT Temne-
paTypbl npu no-
CTOAHHOM 00bE-

3HaTb: NOHATUA nae-
aNbHOro rasa; u3oTep-
MMWYecKoro, n3obap-
HOFO 1 M30XOPHOr0
MpoLeccos; hopmym-
POBKY 3aKOHOB boii- ns
— MapunoTTa,
leli-Mioccaka, LWapns,
rpaHuLbl NPYMEHUMO-
CTW [aHHbIX 3aKOHOB.
YMeTb: onucbiBaTb
3KCMEepUMEHTbI, Nog-
TBEPXJaloLL e 3aKo-
Hbl Boiing — MapuoT-
Ta, eli-/Troccaka,
LWapns; 06bACHATD
rasosble 3aKOHbl Ha
OCHOBE MONOXEHWUI
MKT

PerynatuBHble: yuu-
TbIBaTb BbleNEHHbIE
YUUTENEM OPUEHTUPbI
[leACTBMSA B HOBOM
y4e6HOM MaTepuasie B
COTPYAHWYECTBE C
yuuTenem.
[Mo3HaBaTeNbHbIE:
onpesensaTb MOHATUS,
NCM0/b30BaTh 3HAKO-
BO-CMMBOIMYECKNE
CpeLcTBa, B TOM UuC- Ne
MOJENN N CXEMbI, ANS
peLueHus 3aaau

Y6exaEHHOCTb B BO3-
MO>XHOCTU MO3HaHWA

MpUpoLb

Mpopon>keHune

cnonb3oBaHne
06opygoBaHus

JemoHcTpauunsa
«M3meHeHne
[JaBfieHNs rasac
N3MEHEHMEM
o6béma npu
NOCTOAHHOIA
Temneparype»:
JaTynk fasne-
HUS, OaTYMK TEM-
neparypbl, LWTa-
TWB, cocyf ans
LemoHCTpauum
rasoBbIX 3aKO-
HOB, Hacoc.
JemoHcTpauunsa
«M3meHeHMne
[JaBfieHns rasac
N3MEHEHMEM
TemnepaTypbl
npu NOCTOSH-
HOM

YANEND
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Tema

OcHoBHOe
cofepxaHue

NeHUA rasa faH-
HOW Macchl OT
TemnepaTypbl
NPV NOCTOSAHHOM
06béme. 'padmk
KaXkgoro npo-
uecca. O6wscC-
HEHVE KaXX4Ooro
npovecca Ha oc-
HOBE MOJI0Xe-
Huii MKT. Mpu-
MEHeHMe ra3os

B TEXHVIKE

Llenesas
YCTaHOBKa

ypoka

Me; 00BACHATb
3TN 3aBUCUMO-
CTW Ha OCHOBE
NONOXEHWA
MKT; npumMeHsTb
MONYYEHHbIE
3HaHWA K peLue-
HUIO 3adau

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
MpeameTHbie pesy/bTaThl
pesynbTathl PerynsTueHble JInyHocTHbIE
KOMMYHWKaTUBHbIE pesynbTarel

[Mo3HaBaTeNbHbIE

Vicnonb3osaHue
obopyfoBaHus

06bEME»: AaT- UMK
[aBNeHns, JaTumK
Temnepa- Typbl,
LUTaTUB, COCYA A/1s
[ie- MOHCTpaLuum
ra- 30BblX
3aKOHOB, JIMHENKa,
COCyJ, CBOAOW,
CNNPTOB-Ka.
JemoHcTpaumnsa
«3meHeHne
0bbéma rasac
N3MEHeHNEM
Temnepartypbl
NPy NOCTOSH-
HOM [aBfie- HUN»;
[aTYnK JaBneHus,
[aT- YnK
Temnepary- pbl,
LITaTuB, CO- CYA
AN AEMOH-
CTpaLum rasoBbix
3aKOHOB, /IMHEN-
Ka, COCyf, C BO-
[lOV, CMMPTOBKa

YANEND
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Tema

CunaToka. Am-
nepmetp. fa-
6opatopHas
pabota Ne 5

JfieKTpuye- cKoe
Hanpske-

OcHoBHoOe
cofiep>kaHuie

Cwvna ToKa. ¥Yc-
noBHoe 0603Ha-
YeHvie 1 efnHK-
Lia CWNbl TOKA.
[onbHble n
KpaTHble efuHK-
Libl CUNbI TOKA.
AmnepmeTp —
npubop ansa us-
MEpPEHUSA CUSbI
TOKa, Crnocob ero
NOAK/IKOYe- HUA B
uenb. fla-
6opartopHas pa-
60T1a Ne 5.
«CbHopka anek-
TPUYECKOI Lienum
N3MepeHne cusbl
TOKa Ha
pasnnyHbIX eé
yyacTKax»

OneKTpuyeckoe
HanpshKeHme.

Llenesas
YCTaHOBKa
ypoka

Copmuposatb
3HaHWA 0 cune
TOKa, Npubope
4N N3MepeHns
CUJIbl TOKA.
Hayuutb: onpe-
[enaTb LeHy ge-
NeHns WKanbl
aMnepmeTpa;
N3MepATb Cuy
TOKa Ha pas/nny-
HbIX y4acTKax
3N1EKTPUYECKOI
LIenu,3anmncebl-
BaTb pe3ynbTar C
YY&TOM norpeLw-
HOCTU U3mepe-
HKA

CdopmupoBsatb
3HaHMA 0 Hanps-

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
JINYHOCTHbIE
PerynatusHeble
pe3ynbTaThl
KOMMYyHMKATUBHbIE

[Mo3HaBaTeNbHblE

Pasaen 7. 9/IEKTPUUYECKW TOK (14 u)

3HaTb: onpeaeneHue
CW/bl TOK; eAuHULY
M3MEPEHUS CUNbI TOKau
€6 (hM3nYecKnii CMbICH;
thopmyny Ans
onpeAeneHuns cunbl
TOKa; npubop Ansa ms-
MepeHVs CUMbl TOK;
npasuna paboTsbl €
npuéopom.

YMeTb: M0/b30BaTh- CA
amnepmeTpoMm ans
onpeseneHns cubl Toka
B LIeNU; OLeHU- BaThb
pesynbTarbl n3-
MepeHuiA; NPUMEHATb
thopmMyny ans pacyéra
CUIbl TOKa

3HaTb: onpegeneHmne
HanpPsXKeHNs; eauHn-

CamoCTOoSATENNLHOCTL B
NPUOBPETEHNN HOBbIX
3HaHWIA 1 NpaKTUye-
CKUX YMEHMWI

PerynsatusHble: nna-
HUPOBaTb CBOW feii-
CTBUS B COOTBETCTBUM C
nocTaBneHHOW 3afa-yei
1 ycnosuamn eé
peanunsauuu.
Mo3HaBaTeNbHbIE:
OCYLLECTBNATL (PUKCa-
LMK MHopmMaLmmn 06
OKpY>XaloLLem Mupe ¢
MOMOLLbIO MHCTPY-
meHTOB LKT.
KOMMYyHUMKaTUBHbIE:
OpraHun3oBbIBaThb
y4yebHOe COTpyaHNYe-
CTBO M COBMECTHYIO
LesTenbHOCTb C yum-
TeneM 1 CBEPCTHMKa- Mu;
pabotaTb UHAWBK-
JyanbHo 1 B rpynne

CamocToSTeNbLHOCT B
NPYOBPETEHNM HOBbIX

PerynsTusHble: nna-
HWPOBATb CBOM Jeit-

Mpopon>keHue

cnonb3oBaHne
06opygoBaHus

JaTuvk Toka, am-
nepmeTp
LByXnpepenb-
HbIiA, NCTOYHMK
nUTaHNs, KOM-
NNeKT NPOBOJOB,
pesucTopsl,
KNou

Jatunk Hanps-
YXeHusl, BOSbT-

YANEND
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Tema

Hve. BonbT-meTp.
Na6opatopHas
pabota Ne 6

ConpoTtusne-
HWe MPOBOLHU-Ka.
3akoH Omagns
yyacTka Lenm

OcHoBHOe
cofepxaHue

YcnosHoe 060-
3HayeHue U egn-
HULA Hanpsxe-
HuA. BonbTmeTp,
€ro HasHaueHve u
cnocob nopa-
K/TIOYEHNSA B
Lens. Jlabopa-
TopHas paboTa
Ne 6. «M3mepe-
HVYe Hanpsbke-
HUA Ha pasnnu-
HbIX y4YacTKax
3/IEKTPNYECKON
uenm»

3aBUCUMOCTb
CWnbl TOKa OT
HanpsXeHWs Ha
y4yacTKe Lemnm
MpW NOCTOSH-

Llenesas
YCTaHOBKa

ypoka

YXeHuK, npmbo-pe
4N n3Mepe-Hua
Hanpske- Hus.
HayuuTb: pac-
CUUTbLIBATD 3Ha-
YyeHusa husnde-
CKMX BE/IUYUH,
BXOALLNX B
thopmysy Hanpsi-
XeHusa; n3me-
PATL Hanpsbke-
HWA Ha pas/ny-
HbIX y4acTKax
3N1eKTPNYECKO
LIenu;3anucebl-
BaTb Pe3y/bTar C
YY&TOM norpeLu-
HOCTU U3mepe-
HUA

Cdopmuposatb
3HaHNA 00 3NeK-
TPMYECKOM CO-
NMPOTUBNEHWMN,
3aKoHe Oma.

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

Ly M3MepeHus Hanps-
XeHUA U ee pusnye-
CKuii cMmbich; hopmy- Ny
4na onpegeneHuns
HanpsXkeHus; Npubop
41 U3MEepeHNs Ha-
NPsHXKeHUs; npasuna
paboTbl ¢ Npnéopom
YMeTb: M0/b30BaTh- CS
BO/IbTMETPOM /15
onpegeneHys Hanps-
XXEHWA B Lienu, OLeHu-
BaTb pe3yNbTaThbl U3-
MEPEHWIA; NPUMEHSTD
thopmyny Ans pacyeTa
HanpsXXeHus

3HaTb: onpejeneHne
3N1eKTPUYECKOrO CO-
NPOTUBNEHUS; E4UHU- Ly
M3MepeHns conpo-
TUB/EHNA U eé Pur3u-

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHele JM4HOCTHbIE
pe3ynbTaThl
KoMMyHMKaTUBHbIE

[Mo3HaBaTeNbHbIE

CTBMWS B COOTBETCTBUM C
MoCTaB/IEHHON 3ada-yei
N yCnoBuamm eé
peanunsauuu.
Mo3HaBaTeNbHbIE:
OCYLLECTB/ATL (hrKCa-
Um0 nHhopmaunn 06
OKpY>KatoLem mMumpe ¢
MOMOLLbHO MHCTPY-
MeHTOB UKT.
KOMMYHUKaTUBHbIE:
OpraHn3oBbIBaTb
y4yebHOe COTpyaHNYe-
CTBO 1 COBMECTHYO
[eATeNbHOCTb C yuu-
TE/NIEM U CBEPCTHUKA- MU;
paboTatb UHAMBY-
JyanbHo 1 B rpynne

YMEHMWA

CamoCTOATe/IbHOCTb B
NprMo6peTEHNIN HOBbLIX
3HaHWI 1 NpaKkTnye-
CKUX YMEHWI

PerynsiTuBHbIE: yum-
TbIBaTb BblAENEHHbIE
YUUTENEM OPUEHTUPbI
[IeACTBUS B HOBOM
y4e6HOM MaTepuane

Vicnonb3osaHue
obopyfoBaHus

3HaHWI 1 NPaKTUYe-CKUX  MeTp AByXnpe-

[leNbHbIA, NCTOY-
HUK NnTaHmus,
KOMMIEKT NPOBO-
[l0B, pe3ncTopbl,
KoY

JemoHcTpauunsa
«WNccnepoBsa-
HVe 3aBUCUMO-
CTW CU/bl TOKA B
NPOBOLHWKe OT
Hanpsa-

YANEND
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Tema

OcHoBHoOe
cofiep>kaHuie

HOM COMpoTUB-
neHunn. Conpo-
TUBJ/IEHWE NpO-
BOJAHMKA. YC-
NoBHOE
0603HauveHne un
eAnHuLa conpo-
TMBneHus. Mpu-
poja anekTpu-
YyecKoro conpo-
TUB/IEHUS.
3aBUCUMOCTLCUIbI
TOKa

OT COMpPOTMB/IE-HUA
y4yacTka Le-nv npu
MOCTO- AHHOM
Harnps- >XeHU Ha
3TOM Y4acTKe.
3akoH Owma gnq
yyacT-Ka Lenu.
Pelue-Hue 3agav

Llenesas
YCTaHOBKa
ypoka

Hayuutb: mnccne-
[loBaTb 3aBUCK-
MOCTW: CW/bl TO-
Ka OT Hanpsxe-
HUSA Ha yyacTKe
Lenu npu no-
CTOSHHOM CO-
NPOTUBEHWUN;
CW/Ibl TOKA OT
COMNPOTUBNEHNSA
yyacTka uenu
npu NOCTOSH-
HOM Hanpsxe-
HUW Ha 3TOM
yyacTke; 06bsc-
HATb NPUUYNHY
BO3HUKHOBEHWSA
COMPOTUBNEHNSAB
NpPOBOAHMKaAX;
paccunTbiBaTb
3HauYeHvs BeNu-
YMH, BXOAALLNX B
3akoH Oma ans
yyacTka uenm

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

yeckuii cMbicn; op-
MY/MPOBKY 3aKOHa
Oma f15 yyacTKa Lie-
nu.

YMeTb: 00bACHATb
NPUYMHY BO3HUKHOBE-
HWS1 CONPOTMBEHNS;
onpefensTb 1 cpa.-
HMBaTb COMPOTUBIIE- HUS
METa/IINYECKNX
NPOBOAHMKOB MO rpa-
(hUKy 3aBUCUMOCTU
CW/bl TOKa OT Hanps-
YKEHVSI; BbIUMCATD
Hen3BeCTHbIE BENYK-
Hbl, BXOSILLINE B 3a-
KoH Oma Ans yyacTtka
Lenu

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
JINYHOCTHbIE
PerynatusHeble
pe3ynbTaThl
KOMMYyHMKATUBHbIE

[Mo3HaBaTebHblE

B COTPYZAHWNYeCTBE C
yunTenem.
[Mo3HaBaTeNbHbIE:
onpeaensTb NOHATMA,
NCMONb30BaTh 3HAKO-
BO-CUMBOJINYECKME
CpeacTBa, B TOM YKC- /e
MOAE/NN N CXEMbI, AN
peLueHuns 3agau

Mpopon>keHue

cnonb3oBaHne
06opygoBaHus

YKEHWsI»: [aTUMK
TOKa, aTUMK Ha-
MPSOKEHMS, pe3nt
CcTOp, peocTar,

MCTOYHWK NUTa-
HWS, KOMN/IEKT

MPOBOAOB, K/HOY

YANEND

o
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Tema

JNabopaTopHas
pabota Ne 7

Pacuét conpo-
TUBMIEHUS  MpO-
BOAHMKA.
Peocrarsl.
Na6opatop-

OcHoBHOe
cofepxaHue

Na6opaTtopHas
pabota Ne 7.
«13mepeHune co-
NPOTUB/IEHNUA
MPOBOAHMKA MpK
MOMOLLY BOMbT-
mMeTpa 1 amnep-
mMeTpa»

Y penbHoe co-
NpoTUBNEHMNE
NnpoBOAHMKa. 3a-
BUCMMOCTb CO-
MPOTUB/IEHNUA

Llenesas
YCTaHOBKa

ypoka

Hayuntb: n3me-
pATb CONPOTUB-
NleHne NpoBo-
[HWKa npu no-
Mol m
BO/IbTMETPA U
amrnepmMeTpa

ChopmumposaThb

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

YMeTb: cobupatb
3NEKTPUYECKYIO LiemMb Mo
3NEKTPUYECKON CXEME;
Mo/b30BaTLCA
N3MepuUTeNbHbIMM
npubopamu ans onpe-
[eneHns conpoTuBIe-
HUA NPOBOAHMKA

3HaTb: onpejeneHne

3HaHMs 0 pac- YéTe YAe/bHOro COMpoTUB-

ConpoTuB-1eHNA
npoBoA-HUKa.

NIEHUS NPOBOAHVIK,;
eAUHULY U3MEPEHNS!
YAENbHOro COnpoTUB-

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathbl
PerynatusHele
KOMMYHVKaTUBHbIE
MMo3HaBaTebHbIe

PerynaTtuBHble: nna-
HMPOBATb CBOW Aeli-
CTBWSI B COOTBETCTBUM C
nocTaBNeHHON 3aaa-yeit
N ycnosusamm eé
peanu3aunm.
lMo3HaBaTeNbHbIE:
OCYLLECTB/ATL (hrKCa-
LMI0 MH(OopMaL M 06
OKpY>KaloLLEM MUpE C
MOMOLLbIO MHCTPY-
mMeHTOB UKT.
KOMMYHUKaTUBHbIE:
OpraHn30BbIBaTb
y4yebHOe COTpyaHMYe-
CTBO 1 COBMECTHYO
[eATeNbHOCTb C yuu-
TENIEM U CBEPCTHUKA- MU;
paboTats UHAMBY-
Jya/nbHO 1 B rpynmne

PerynatusHble:
N1aHMpoBaTb CBOU
[IeiICTBMS1 B COOTBET-
CTBMW C MOCTAB/IEH- HOM
3agauyeii n ycno-

JINYHOCTHbIE
pe3ynbTaThl

CamocTosTeNbLHOCT B
Mp1o6GPETEHMI HOBLIX
3HaHUiA 1 NpakTuye-
CKMUX YMEHWI

CamoCTOATe/IbHOCTb B
NproBPeTEHNN HOBbIX
3HAHWI 1 NpaKTUYe-
CKUX YMEH MW

lNpogonkeHne

Vicnonb3osaHue
obopyfoBaHus

JaTumK Toka,
JaTumK Hanpsxe-
HUS, amMnepMeTp
AByxnpegenb-
HbllA, BONBTMETP
AByxnpegenb-
HbIlA, PE3NCTOPBI,
MCTOYHWK NUTa-
HUS, KOMMIEKT
MPOBOAOB, KO

JaTumK ToKa,
peocTaT, UCTOY- HUK
NUTaHNSA, KOMMNIEeKT
NpPOBO-£0B, KoY

YANEND



avHexdaroo g

Tema

Has pabo-Ta
Ne 8

Mocneposa-
Te/lbHOe co-

OcHoBHoOe
cofiep>kaHuie

MPOBOAHMKA OT
€ro yae/nbHoro
COMPOTMUBIEHNS,
[/MHBI NPOBO-
[HUKa 1 nnoLa-
O ero nonepey-
HOrO CEYeHus.
Peocrarsl.
YcTpoiicTBO
MON3YHKOBOTO
peocTata 1 060-
3Ha4eHWe ero Ha
cxeme. Jlabopa-
TOpHas pa6o-

Ta Ne 8. «Pery-
NPOBaHWE CUSbI
TOKa B LIenu ¢
MOMOLLIO peo-
cTaTa»

MocnepoBatens-
HOe CoefIMHeHMe

Llenesas
YCTaHOBKa
ypoka

Hayuwntb: uccne-
[0BaTh 3aBMCU-
MOCTb COMpO-
TUBNEHNS MPO-
BOJHWKa OT ero
YAENbHOro Cco-
NPOTUBNEHMUSA,
[/IVHBI NPOBO-
[OHVKa 1 naowa-
OM ero nonepey-
HOrO CeYeHus;
BbIYMC/IATb CO-
NpoOTUBNEHMNE
NPOBOAHNKA,;
00BACHATL
YCTPOICTBO 1
NPUHUMN geii-
CTBWS PEOCTaTa;
perynupoBatb
cuny Toka B Lie-
My C MOMOLLbH
peocTaTa

CthopmmpoBatb
3HaHMA 0 3aKo-

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

NeHVs NPOBOAHMKA Vee
(hU3NYECKMNIA CMbICH;
thopmyny anspacyéra
COMpOTWB/IE-HUA
MPOBOLHMKA.

YMeTb: BbIUNCAATb
COMPOTMB/EHME MPO-
BOAHWKA; 0OBACHATb
YCTPOWCTBO U NPUH-
UMM geiicTBuUA peocTa-
Ta; perynmposarb cu- ny
TOKa B Lienu ¢ no-
MOLLbIO peocTarta

3HaTb: 3aKOHbI MO-
cnefoBaTtenbHOro co-

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHeble
KOMMYyHMKATUBHbIE
[No3HaBaTenbHbIe

BUAMMW eé peanmn3a-
Luu.
lMo3HaBaTeNbHbIE:
OCYLLECTBNATL (hrKCa-
LMK MHopmMaLmmn 06
OKpY>KatoLLem Mupe ¢
MOMOLLI0 UHCTPY -
MeHTOB UKT.
KOMMYHUKaTUBHbIE:
YMEHWe 0praHun3oBbI-
BaTb yyebHOe COTpya-
HWYeCTBO U COBMECT-
HYI0 [eATeNIbHOCTb C
YUUTENEM U CBEPCTHU-
Kamu; paboTtarb MHAW-
BUAYanbHO W B rpynme

PerI'IFITVIBHbIeZ nna-
HMPOBaTb CBOU ,El.el7|-

JINYHOCTHbIE
pe3ynbTaThl

CamMocCTosITeNIbHOCTb B
NpUoGpeTEHNU HOBbIX

Mpopon>keHue

cnonb3oBaHne
06opygoBaHus

JaTuvK ToKa,
[aTUMK Harpshke-

YANEND

" O
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Tema

efiMHeHve npo-
BOAHWKOB. [fla-
6opatopHas
pabota Ne 9

MapannensHoe
coefiHeHwMe
MPOBOAHMKOB.
Na6opatopHas
pabota Ne 10

OcHoBHOe
cofepxaHue

NPOBO/HUKOB.
Cwuna Toka, Ha-
Nps>KeHue 1 co-
NpOTMB/IEHUNE B
Llenu 1 Ha oT-
[enbHbIX eé
yyacTkax npu
nocnegoBare/ib-
HOM coefiuHe-
HuW. Jlabopatop-
Hasi paboTa No 9.
«M3yyeHue no-
crnefoBaTe/ibHO-
ro coejHeHus
NPOBOAHWNKOB»

MapannensHoe
coefiHeHue
NMPOBOAHUKOB.
Cwna ToKa, Ha-
NpsXeHue u co-
MpOTUB/EHNE B

Llenesas
YCTaHOBKa

ypoka

Hax nocnejosa-
Te/IbHOro coeau-
HEHWA MPoBOA-
HWKOB.

Hayuutb: uccne-
[0Bathb rocre-
foBaTenbHoe
coefiHeHue
NMpPOBOAHWNKOB;
N3MepATL cuny
TOKa U Hanps-
YXeHWe; BblUnC- NIATb
COMPOTUB- fIEHME
MpoBOf4- HUKA

Copmuposatb
3HaHMA O 3aKO0-Hax
napannesnb-Horo
coefivHe- Hus
MPOBOAHU-KOB.

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

€[IMHEHNS NPOBOAHM-KOB.
YMeTb: 00BACHATH
ocobeHHoCTH nocne-
[l0BaTe/IbHOro coeau-
HEHWS NPOBOLHWKOB;
NPUMEHATL 3aKOH OMma
AN yyacTKa Le- N n
3aKOHbI nocne-
[l0BaTe/IbHOro coeau-
HEHUSA 415 PeLleHus
3aay; cobmpatb
3MIEKTPUYECKYHO LiEMb 1
MPOBEPSTb 3KCNepu-
MEHTa/IbHO 3aKOHO-
MEpHOCTM NocneaoBa-
TENbHOTO COeANHEHNS

3HaTb: 3aKOHbI Na-
pannensHoro coefm-
HEHWS NPOBOLHMKOB.
YMeTb: 00bACHATb
0CO06eHHOCTY napan-
NeNbHOr0 CoOeANHEHNS

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathbl
PerynatusHele
KOMMYHVKaTUBHbIE
MMo3HaBaTebHbIe

CTBYSI B COOTBETCTBUM C
MocTaB/eHHON 3aaa-yeit
N yCnoBuamm eé
peanunsauum.
lMo3HaBaTeNbHbIE:
OCYLLeCTBNATL (hMKCca-
LM MH(opmMaLmmn 06
OKpY>XatoLLem Mupe ¢
MOMOLLbI0 MHCTPY-
MeHTOB UKT.
KOMMYHMKaTKNB-

Hbl€. OpraHn3oBbI- BaTb

y4yebHoe coTpya-
HUYeCTBO 1N COBMECT-
HYH0 LesTeNlbHOCTb C
YUYnUTENEM 1 CBEp-
CTHMKaMu; paboTaTb
WHAMBWAYANIbHO W B
rpynne

PerynaTtueHble: nna-
HWpOBAaTb CBOM Aeli-
CTBMWS B COOTBETCTBUM C
MocTaB/eHHON 3aaa-yeit
N yCroBuamm eé
peanu3aunm.

JINYHOCTHbIE
pe3ynbTaThl

3HaHWIA 1 NpaKTn4e-CKnx

YMEHMWA

CamOoCTOoATENNLHOCTL B
NPUOBPETEHNN HOBbIX
3HaHWIA 1 NpaKTUye-
CKUX YMEH MW

Vicnonb3osaHue
obopyfoBaHus

HVS, aMMepMeTp
AByXnpegenb-
HbIiA, BOILTMETP
ABYyXnpejenb-
HbIiA, PE3NCTOPbI,
WCTOYHUK NUTa-
HWS1, KOMMIEKT
MPOBOAOB, KU

JaTumK Toka,
JaTuMK Hanpsxe-
HUS, amMnepMeTp
AByXnpegenb-
HbIiA, BOIETMETP
AByXnpegenb-

YANEND



anHexdaroo g

/8

Tema

Pa6oTa 1 MoLL-
HOCTb 3M1eKTpU-
YeCcKoro Toka.
3akoH [xoy- g
— JleHua.
JNabopaTopHas
pabota Ne 11

OcHoBHoOe
cofiep>kaHuie

Llenu 1 Ha oT-
[enbHbIX eé
yyacTkax npu
napannensHom
COoeMHEHUN
NPOBOAHUKOB.
Na6opatopHas
pabota Ne 10.
«M3yyeHne na-
pannefnbHOro
coefMHeHUs
NPOBOAHNKOB»

Pa6oTa 1 Moll-
HOCTb 3M1eKTpU-
YeCKOro Toka.
EavHuubl pabo-
Thbl 3/1EKTPUYE-
CKOro TOKa:

1k, 1BT euynl
KBT ey, eanHmn-ua
MOLLHOCTU
3/1IEKTPUYECKOro

Llenesas
YCTaHOBKa
ypoka

Hayuwutb: nccne-
[loBaTb napasi-
NenbHoe coepfm-
HeHWe NpPoBOA-
HUKOB; U3MEpPATb
cuny Toka u
Hanps- XeHue;
BbIYWC- NATb
CONPOTYB- fleHne
NnpoBOj- HUKa

Cdopmuposatb
3HaHus 0 pabo-
Te N MOLLHOCTU
3NeKTPUYECKOTr0
TOKa, 3aKOHe
Oxoynsa — JeH-
ua.

HayunTb: 06bAC-
HATb ABNEHNE
HarpesaHus

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

MPOBOAHWKOB; NpuMe-
HATb 3aKoH Oma ans
Yy4acTKa Lenn 1 3aKo- Hbl
napannensHoro
COefIMHeHNa ans pe-
LUeHMs 3afay; cobu- patb
3/IEKTPUYECKYIO Lienb 1
npoBepaTb
3KCNEepUMeHTanbHO
3aKOHOMEpPHOCTH na-
pannensHoro coefu-
HeHus

3HaTb: onpegeneHne
paboTbl U MOLLHOCTH
3/IEKTPUYECKOTrO TOKa;
eMHULbI U3MepeHmns
paboTbl U MOLLHOCTH
3/IEKTPUYECKOTO TOKa U
NX QU3NYECKUIi CMbICH;
hopmyny Ans
onpegeneHus paboTbl U
MOLLLHOCTW 3N1eKTpu-

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHeble
KOMMYyHMKATUBHbIE
[No3HaBaTenbHbIe

[Mo3HaBaTeNbHbIE:
OCYLLECTBNATL (hMKCa-
LMK MH(opmaLmmn 06
OKpY>XatoLem Mupe
C MOMOLLbIO MHCTPY-
MeHTOB UKT.
KOMMYHUKaTUBHbIE:
0praHn30BbIBaTh
y4yebHOe COTpYAHN-
YeCcTBO U COBMECT- HYIO
[eATeNbHOCTb C
y4uTeNIEM U CBEp-
CTHMKamu; paboTaTb
WHANBUAYaNbHO U B
rpynne

PerynaTtueHble: nna-
HMPOBATb CBOM Aeli-
CTBMWS B COOTBETCTBUM C
nocTaBneHHOW 3afa-yeit
N yCnoBuamm eé
peanu3aunm.
[Mo3HaBaTeNbHbIE:
OCYLLeCTBNATb (hMKCa-
Um0 nHhopmaunn 06
OKpY>XatoLem mumpe ¢

JINYHOCTHbIE
pe3ynbTaThl

CamocCTOATe/IbHOCTb B
NproBPETEHNN HOBbIX
3HaHWIA 1 NpaKTnye-

CKUX YMEHMWI

Mpopon>keHune

cnonb3oBaHne
06opygoBaHus

HbIiA, PE3NCTOPbI,
MCTOYHWK MUTa-
HWSl, KOMMEKT

MPOBOAOB, K/HOY

Jatunk Toka,
[aTumK Hanpsxe-
HUS, amnepMeTp
LAByXnpegenb-
HbIiA, BOIGTMETP
LBYXNpegaenb-
HbIA, 1amMrnouyKa,
NCTOYHMK NMUTa-
HUS, KOMMIEKT
MPOBOAOB, KO

YANEND

~O
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Tema

[MTOCTOSIHHbIE
MarHuTbl. Mar-
HUTHOE Mone

OcHoBHOe
cofepxaHue

Toka: 1BT. CuéT-
YUK 3neKTpuye-
CKOWi 3Heprum.
HarpesaHue
NMpPOBOAHNKOB
ANEKTPUYECKUM
TOKOM. 3aKOH
Oxoynsa — feH-
ua. Jlaboparop-
Hasl paboTa

Ne 11 «M3mepe-
HWe paboTbl U
MOLLHOCTU 3/1eK-
TPUYECKOro TO-
Ka»

[MoCcTOSAHHbIE
MarHuTtbl. Ecte-
CTBEHHbIE 1 UC-
KYCCTBEHHbIE
MarHuTbl. Ha-
MarHu4mnBaHme

Llenesas
YCTaHOBKa

ypoka

NpoBOJHMKA
3NEKTPUYECKUM
TOKOM; paccyu-
TbIBaTb 3HaYe- HUS
(hr3nNYECKMX
BE/IMYWH, BXOAS-
WX B hopmyny
paboTbl 1 MOLL-
HOCTW 3NEKTPU-
YeCKOoro TOKa,
3aKOoH [>xoy-

na — JNleHua;
nccnefosatb 3a-
BUCUMOCTb TEM-
repatypbl npo-
BOJHMKa OT Cu- /bl
TOKa B HEM

Pasgen 8. 3/IEKTPOMATHWTHBIE ABJTEHNA (7 u)

Cdopmuposatb
3HaHUA 0 NocTo-
AHHbIX MarHuTax,
MarHWTHOM rose.
Hayuntb: Ha-
6ntogaTb B3au-

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

YecKoro Toka; npuéo-
pbl 415 3MepeHus
paboTbl, hopmynu-
POBKY 3aKoHa [xoy-
na— JleHua.
YMeTb: 00BACHATD
AB/IEHNE HarpeBaHuis
MPOBOAHMKA 3N1EKTPU-
YeCKMUM TOKOM; pac-
CUMNTBLIBATH 3HAYEHWSA
(PU3NYECKNX BEUUMH,
BXOJALLMX B (hOPMY /bl
paboThbl U MOLLHOCTH
3NIEKTPUYECKOTO TOKa,
3aKoH xoyns —
NeHua

3HaTb: onpejeneHne
MOHSTWIA: CEBEPHbIN 1
FOXKHbIA MarHUTHbIE
rnontca, MarHUTHoe
rnone, MHUN MarHUT-
HO MHAYKUMU;KaK

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pesynbTathl
PerynatusHele

KOMMyHI/IKaTVIBHbIe

[Mo3HaBaTeNbHbIE

MOMOLLbIO UHCTPY -
MeHTOB UKT.
KoMMYyHUKaTUBHbIE:
0praHn30BbIBaTh

y4yebHOe COTpyaHMYe-

CTBO 1 COBMECTHYHO
LeATeNbHOCTb C y4n-
Tenem 1 CBepCTHUKa-

MU; pa60TaTb NHOnBN-

AyasibHO U1 B rpynne

Pery]’lﬂTVIBHbIe:

YUMTbIBATb BbIENEH-HbIE
YUUTENIEM OPU- EHTUPI

[lencTeuns
B HOBOM Y4eBOHOM
maTtepuane B COTpYA-

JINYHOCTHbIE
pe3ynbTaThl

Pa3BuTre nosHaBa-
TENbHOrO MHTEepeca K
thusuke.
Y6eXAEHHOCTb B BO3-
MOXXHOCTMW MO3HaHWS

NpUpoLbl

Vicnonb3osaHue
obopyfoBaHus

JemoHcTpauunsa
«3mepeHune
nosis NOCTOSAH-
HOro MarHuTa»:
[LaT4MK MarHuT-
HOro nosns, no-
CTOSAH-

YANEND
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OcHoBHoOe

Tema
cofiep>kaHuie

Xenesa B Mar-
HUTHOM rOfe.
MarHuTHble no-
noca. Bzaumo-
[leiicTBME Mar-
HUTOB. MarHuT-Hoe
none.
MarHutHas unH-
oykups. JTuHAm
MarHWTHOWN WH-
Lykumn. Ha-
rnpas/eHue nu-
HWIA MarHUTHOW
nHaykumn. Op-
HOpPOZHOe mar-
HUTHOE none

JNabopaTopHas
pabota Ne 12

JNabopaTopHas
pabota Ne 12

Llenesas
YCTaHOBKa
ypoka

MofeiicTBMe MNo-
CTOSIHHbIX Mar-
HUTOB; onpeje-
NATb nostoca
NMOCTOSIHHbIX
MarHuToB No Ha-
NpaBeHNto Nn-
HWIA MarHUTHOM
VHAYKUMAN W
HanpaB/neHue
BEKTOPA MarHuT-

HOW MHAYKLMKN MO

N3BECTHBIM
rostocam mar-
HUTA; CTPOMUTb
n306paxeHns
MarHUTHbIX Mo-
Nei NOCTOSHHBIX
MarHuToB C No-
MOLLbIO NIMHWIA
MarHWTHORN WH-

AYKLAW

CthopmmpoBatb
3HaHWA 0 mar-

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

B3aVIMOZECTBYHOT MNO-
CTOSIHHbIE MarHuTBI.
YMeTb: 00bACHATb
B3auMMo/eiicTBMe MO-
CTOSIHHBIX MarHWTOB;
aHanm3npoBaTh U
CTPOWUTb KapTUHbI NK-HWIA
VHAYKUMN Mar- HUTHOTO
nons

3HaTb: 0 CyuwiecTtBo-
BaHWW MarHUTHOI O

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
JINYHOCTHbIE
PerynatusHeble
pe3ynbTaThl
KOMMYyHMKATUBHbIE

[Mo3HaBaTebHblE

HUYECTBE C y4nTe-NIeM.
[Mo3HaBaTeNbHbIE:
onpegensTb NOHATUS;
yCTaHaB/IMBaTb aHa-
NOTVK; MOHMMATb pas-
NNYns Mexay nucxog-
HbIMW (haKTaMu 1 Tu-
noTesamm ans ux
006bACHEHNS, Teope-
TUYECKUMW MOAENAMUN
peanbHbIMW 06beK-
Tamu

CamMocCTosITeNIbHOCTb B
NpUoGpeTEHNU HOBbIX

PerI'IFITVIBHbIeZ nna-
HMPOBaTb CBOU ,El.el7|-

Mpopon>keHue

cnonb3oBaHne
06opygoBaHus

HblA MarHuT no-
JI0OCOBOW

JaTuvk marHuT-
HOro nons, rno-

YANEND
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Tema

MarHuTHoe no-ne
3emnu

MarHuTHoe no-ne
3/IEKTpUYE- CKOro
TOKa

OcHoBHOe
cofepxaHue

«M3yyeHne mar-
HUTHOTO Nong
MOCTOSAHHbIX
MarHUToB».
MarHuTtHoe none
3emnn. MarHur-
Hble MOJIOCHI
3emnn. MarHur-
Hble aHOMasnuu.
MarHuTHble 6y-

pn

OnbIT OpcTesa.
B3anmocBsi3b
MarHUTHbIX MO-
neit n ABMXY-
LLMXCH INEKTPU-
YeCKMX 3aps0B.
MarHutHoe none

Llenesas
YCTaHOBKa

ypoka

HWTHOM Mofe
3emnn.
Hayuutb: nccne-
[l0BaTb CBOWCTBA
MOCTOSHHbIX
MarHuTOoB; Mofy-
yaTb KapTWHbI UX
MarHWTHbIX No-
neit

Copmuposatb
3HaHWA 0 mar-
HWTHOM none
3MIEKTPNYECKOr0
TOKa.

Hayuntb: nposo-
ONTb 3KCMepu-

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

nons 3eman; 0COOGEH-
HOCTM MarHUTHOro Mo-
ns 3emnu.

YMeTb: UccefoBatb
CBOWCTBA MOCTOSAHHbIX
MarHuToB; Nonyyatb
KapTUHbI NX MarHuT-
HbIX NONeNn

3HaTb: CUIOBYIO Xa-
paKTepuUCTUKY mar-
HUTHOTO MOfs; onpe-
[eneHvie Moaynsa vH-
LyKUUN MarHUTHOIO
nosns; eé eguHULy ©3-
MepeHus.

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHele JM4HOCTHbIE
pe3ynbTaThl
KoMMyHMKaTUBHbIE

[Mo3HaBaTeNbHbIE

CTBMWS B COOTBETCTBUM C
MoCTaB/IEHHON 3ada-yei
N yCnoBuamm eé
peanunsauuu.
Mo3HaBaTeNbHbIE:
OCYLLECTB/ATL (hrKCa-
Um0 nHhopmaunn 06
OKpY>KatoLem mMumpe ¢
MOMOLLI0 UHCTPY -
MeHTOB UKT.
KOMMYyHUKaTUBHbIE:
OpraHn3oBbIBaThb
y4yebHOe COTpyaHNYe-
CTBO 1 COBMECTHYO
[eATeNbHOCTb C yuu-
TE/NIEM U CBEPCTHUKA- MU;
paboTatb UHAMBY-
JyanbHo 1 B rpynne

3HaHUIA 1 NpaKTUYe-CKNX
yMeHWI

Y6exaEHHOCTb B BO3-
MOXHOCTU MO3HaHNA

MPUPOAbI

PerynatuBHble: yun-
TbIBaTb BblENEHHbIE
YyumnTENEM OPUEHTUPDI
[elicTBMA B HOBOM
y4ebHOM MaTepuane B
COTPYZAHWYECTBE C
yunTenem.

Vicnonb3osaHue
obopyfoBaHus

CTOSIHHbI Mar-
HWUT MOI0COBOA,
NMHENKa n3me-

puTenbHas

JemoHcTpauunsa
«3mepeHune
MarHMTHOro
nosis BOKPYr
NpoBOAHMKA C
TOKOM»: [aTunK
MarHuTHoro rno-
nq, Asa

YANEND
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Tema

OcHoBHoOe
cofiep>kaHuie

MPOBOAHMKA C
TOKOM. [paBusio
6ypaBunka. ['n-

noresa Amnepa

Llenesas
YCTaHOBKa
ypoka

MEHTbI, JOKa3bl-
BatoLLMe Cylle-
CTBOBaHWe mar-
HUTHOTO Mons
BOKPYT NPOBOA-
HMKa C TOKOM;
onpegensTb Ha-
npaeneHne nn-
HWIA MarHUTHOM
VHAYKUMN Mar-
HUTHOTO Mons

NMOCTOAHHOIO TO-

Ka, ncrnosnb3ya
npasuio 6ypas-
ynka

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

YMeTb: onpesfensitb
Harpas/ieHne NNHWIN
MarHUTHOM MHAYKLMA
MarHUTHOro nons no-
CTOSHHOIO TOKa U Ha-
npas/eHune ToKa B
MPOBOAHMKE MO npa-
BUy bypaBunka

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHeble
KOMMYyHMKATUBHbIE
[No3HaBaTenbHbIe

lMo3HaBaTenbHbIE:
onpeaensTb NOHATNS;
yCTaHaBMBaTb aHa-
NOrWK; NOHWUMATL pas-
NNYNS MeXAY Ucxosa-
HbIMU haKTamm v ru-
notesamu AN ux
00bACHEHNS, Teope-
TUYECKMMM MOZENAMUN
peanbHbIMW 06bEK-
Tamm

JINYHOCTHbIE
pe3ynbTaThl

Mpopon>keHue o

S

w

s

A

>
cnonb3oBaHne
06opygoBaHus

Tatmea, KOM-
MNMEKT NpoBOAOB,
MCTOYHUK TOKa,
KN4

~+> O
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9 Knacc

Tema

JNabopaTopHas
pabota Ne 1

[BwxeHve Te-
na nop pei-
CTBMEM He-
CKOJIbKMX CWI.
®poHTasNbHbIe
nabopaTopHble
paboTsl

OCHOBHOE
COAepKaHve

OTHoLweHwue ny-
Teld, npoxogu-
MbIX TE/IOM 33
nocnegoBartesb-
Hble paBHble
MPOMEXYTKM
BpemeHu. JSlabo-
patopHas pabo-
Ta Ne 1 «Mccne-
[l0BaHMe paBHO-
YCKOPEHHOT 0
NPSMO/IMHERHO-
[0 ABVKEHS»

[BwxeHve Tena
npwv gencTenm
CWUAbI TPEHUS.
TOpPMO3HOW NyTb.
JswvxeHne
CBA3aHHbLIX TeN B
BEPTUKA/IbHO
nnockoctn. [pu-
YKEeHWe CBA3aH-

Llenesas
yCTaHOBKa

ypoka

Hayuntb: nsme-
pSATb YCKOpeHMe
Tena npwv ero
PaBHOYCKOPEH-
HOM MPAMONN-
HeMHOM [BMXe-
HUK

Hayuntb: nccne-
[l0BaTh 3aBUCU-
MOCTb CW/Ibl Tpe-

HUA CKONbXXEHNAOT

naowann co-
MPUKOCHOBEHNA
TeN N CUNbl HOP-
Ma/IbHOIro AaB-
NeHua; npuve-

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Npo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cooteTcTBUM ¢ DIOC)

[MNpegmeTHble
pe3ynbTarhl

YMeTb: onpesenstb
YCKOpeHne paBHoO-
YCKOPEHHOI 0 ABWXKe-
HWA NPy NOMOLLM Ce-
KyHZOMepa 1 NuHei-
Ku; 3anucblBaTb
MO/YyYeHHbI pesysb-
Tar B BUZe Tabnuubl;
thopmMynunpoBathb Bbl-
BO/] O BbIMOMHEHHOI
paboTe 1 aHaM3npPo-
BaTb MOy4eHHbIE pe-
3ynbTathbl

3HaTb: NOHATWE paB-
HOAENCTBYHOLLEN CK-
Nbl, CUIbI TPEHUS.

YMeTb: pewatb 3ada-4yu

Ha OBWXEeHKe TeNna nog

AEMCTBMEM He- CKOJIbKNX

cun

YHuBepcanbHble y4ebHble felicTans (YY)

MeTanpegmeTHble
pe3ynbTathbl
PerynatusHele
KOMMYHVKaTUBHbIE
MMo3HaBaTesbHbIe

Paszgen 1. BAKOHbI MEXAHUKW (25 v)

PerynatusHble: nna-
HMPOBATb CBOW Aeli-
CTBWS B COOTBETCTBUN C

MocTaB/eHHON 3aaa-yeit

N yCnoBuamm eé
peanu3aunu.
KOMMYHUKaTUBHbIE:
OpraHn3o0BbLIBaTb
y4yebHoe cOTpyAHUYe-
CTBO W COBMECTHYO
[edaTeNbHOCTb C yuu-
Te/NleM U CBEPCTHUKa-
Mu; paboTtatb UHAMBY-
JyanbHO 1 B rpynne

PerynstusHble: yuu-
TbIBaTb BblENEHHbIE
YyUnTENIEM OPUEHTUPbI
[elicTBMA B HOBOM
yyebHOM MaTepuane B
COTPYAHUYECTBE

C yunTenem.
lMo3HaBaTeNbHbIE:
OnpeaensTb MOHATUS,

JINYHOCTHbIE
pe3ynbTaThl

CamocCToATe/IbHOCTb B
NproBPeTEHNN HOBbIX
3HaHWIA 1 NpakTnye-
CKUX YMEHMWI

CamocTosTeNbLHOCT B
Mp1o6pPEeTEHMI HOBLIX
3HaHUiA 1 NpakTuYe-
CKUX YMEH MW

Mcnonb3oBaHme
obopyfoBaHus

LLITatnB nabopa-
TOPHbIA, MexaHu-
yeckas Ckambs,
6pyCoK fepeBsiH-
HbliA, 3/1EKTPOH-
Hblli CEKYHAOMEPC
fatumkamu,
MarHuToynpas-
nsemble repko-
HOBbIE JaTUMKU
CeKyHaoMepa

®dpoHTanbLHaga
nabopartopHas
pa6oTta Ne 1
«M3yyeHune
[BVXeHua Tena
npw geicTemm
CUJbl TPEHUSA»:
LePEBAHHbI
6pycok, Habop
rpysos,

YANEND



Mpopon>keHue

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)
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YHuBepcanbHble yuebHble aeictans (YY)

Llenesas
OcHoBHoOe Vicnonb3oBaHve
cofiepyKaHme ycranoska n MertanpeameTHble 060py0BaHMA
ypoka iy pesynbrarel JInyHocTHBIE
PerynatusHeble
pesynbTarhl
KOMMYHVKaTUBHbIE
Mo3HaBaTebHbIe
HbIX TeN B ropu- HATb NO/YYeH- Hble 1CMO/b30BaTb 3HAKO- MexaHu4eckas
30HTaNbHO 3HaHWS K peLLeHuto BO-CUMBONINYECKMNE CKambs, AMHaMo-
MIOCKOCTH. 3afiay CpefcTBa, B TOM yuc-ne MeTp.
dpoHTaNbHas MOJENu 1 CXembl,Ans ®poHTanbHasa
nabopaTopHas peLueHns 3agay nabopartopHas
pabota Ne 1 pabotaNe?2
«W/3yyeHne nBu- «3yyeHune

YXeHus Tena npu
[IeACTBUM CUMbI
TpeHusa». O PoH-
TaslbHas nabo-
patopHas pabo-Ta
Ne 2. «3yye-Hue
[BVXEHA
CBA3aHHbIX Ten»

[BUKEHUA CBSA-
3aHHbIX Ten»:
LTaTMB nabopa-
TOPHbIA, MeXaHU-
yeckas Ckambs,
6pyCOoK fiepeBsiH-
HbIiA, 3/1eKTPOH-
HbIA CEKYHAOMEpPC
fatymkamu,
MarHuToynpas-
nsemble repko-
HOBbIE JATYMKU
cekyHgomepa,
Habop rpysos,
610K HENOABUX-
HbI, HUTb

YANEND
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Tema

MaTemaTnue-
CKUI 1 npy-
YKVHHBIA MasiT-
HUKW

Na6opatopHas
pabota Ne 2

anHexdaros g

OcHoBHOe
cofepxaHue

MexaHnueckune
KkonebaHus. Ko-
nebarenbHas cu-
cTema. Marema-
TWUYECKUIA MasiT-
HUK. KonebaHus
MaTemMaTUyecKo-
ro MasiTHMKa.
CB060AHbIE KO-
ne6axmsi. Cme-
LLeHne 1 amnau-
Tyfa KomnebaHuiA.
MpY>XVHHbBIA Ma-
ATHWK. Koneba-
HWS MPY>KUHHOTO
MasATHuKa. ["ap-
MOHMYECKMNe KO-
nebaHuna

3aBUCUMOCTb
nepuoga Kone-
6aHNn maTema-
TUYECKOro MasT-
HMKa OT A/INHbI

Llenesas
YCTaHOBKa

ypoka

Pasgen 2. MEXAHNYECKWE KONMEBAHNA N BONHbI (7 u)

CdopmupoBaTb
3HaHWs 0 Kone-
6aTenbHOM fBK-
YXeHWW, maTema-
TUYECKOM U Mpy-
YXXWHHOM
MasiTHUKax.
HayuuTtb: 06bAC-
HATb KoNnebaHus
MasTHMKa; aHa-
N3MpoBaTh yC-
NOBUS BO3HUK-
HOBEHUSA CBO-
604HbIX
KonebaHuii ma-
TeMaTM4eckoroun
NPY>XMHHOTO
MasiTHUKOB

Hayuwutb: nccne-
[l0BaTb 3aBUCU-

MOCTb Mepuoga
KonebaHuii Ma-

ATHWKA OT ero

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

3HaTb: onpejeneHne
KonebarenbHOro fBu-
YKEHMS; YTO co6oin
MpeACTaBnAOT MaTe-
MaTUYECKUIA MasITHUIK,
MPY>XVUHHBIA MasTHUK,
cB06OAHbIE KONeba-
HWSI, rapMOHMNYECKME
KonebaHus; onpefge-
NEHNS CMELLEHNSA 1
amnanTygel Koneba-
HUA.

YMeTb: 00bACHATH
YCTaHOB/IEHWS KOfe-
6aHWNIA NPY>KMHHOIO 1
maTemaTnyeckoro ma-
ATHUKOB, MPUYMHY 3a-
TyXaHus KonebaHwui

YMeTb: cobupatb
YCTaHOBKY MO Onuca-
HUIO; NMPOBOAMUTL Ha-

6ntoaeHNsa Koneba- Huii;

U3MEPSITb Nepu-

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathbl
PerynatusHele
KOMMYHVKaTUBHbIE
MMo3HaBaTebHbIe

PerynaTuBHbIe: yun-
TbIBaTb BblJ€e/NEHHbIE
YUUTENEM OPUEHTUPDI
[leACTBMSA B HOBOM
y4ebHOM matepuane B
COTPYAHMNYECTBE C
yunTenem.
[Mo3HaBaTeNbHbIE:
onpegensTb MOHATYA,
co3/aaBaTb 0006LLe- HKS,

yCTaHaB/IMBaTb aHa/10TnUn

PerynatusHble:
naaHMpoBaTb CBOM
LeicTBMA B COOTBET-
CTBWM C NOCTaB/IEH- HOM
3agauyeii n ycno-

JINYHOCTHbIE
pe3ynbTaThl

CamoCTOoATENNIbHOCTL B
NPUOBPETEHNN HOBbIX
3HaHWIA 1 NpaKTUye-
CKNX YMEHWI

CamocToATeNIbHOCTL B
NpYOBPETEHNN HOBbIX
3HaHWI 1 NpaKkTnye-
CKUX YMEHWIA

Vicnonb3osaHue
obopyfoBaHus

JdemoHcTpayum
«KonebaHus
HUTAHOIO Ma-
ATHWKa U CBO-
604HbIE KONe-
6aHus rpysa Ha
NPY>KMHE»: AaT-umK
YCKOpEeHUA, LUTaTnB
C Kperie- KoM,
Habop rpy-308,
HUTb, Habop
NPY>XWH

Nab6opaTtopHas
paboTa «M/3y-
yeHue Koneba-Huii
rpysaHa
NPYXUHe»:
KOMNbIOTEP,

YANEND



Tema

OcHoBHoOe
cofiep>kaHuie

HUTW, He3aBuCu-
MOCTb OT amnu-
Tyfbl KOnebaHmiin
Macchbl rpysa.
3aBUCUMOCTb
nepmoja Kone-
6aHWn NPyXWH-
HOTO MasTHWKa OT
YKECTKOCTU
MPY>XWHbI N Mac-
Cbl Fpy3a 1 He-
3aBMCMMOCTb OT
amMnanTy bl Ko-
nebaHwmiA.
Na6opatopHas
pabota Ne 2
«M3yyeHne Ko-
nebaHuin maTte-
MaT14eckoro u
MPY>XWHHOIO Ma-
ATHUKOB»

Llenesas
YCTaHOBKa
ypoka

O/WHBI U aMnamn-
TyAbl Koneba-
HWiA; nccneno-
BaTb 3aBUCU-
MOCTb nepuoga
KonebaHuii npy-
YXMHHOTO MasT-
HMKa OT Macchbl
rpy3a u XBCTKo-
CTW NPYXXWHb

MnaHupyemble pe3y/bTaTbl OCBOEHS OCHOBHOI 06pa3oBaTeNlbHOM Mpo-rpaMmbl

OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

0f, W YacToTy Koneba-
HUIA MaTeMaTN4ecKorou
MPY>XMHHOTO MasiT-
HUKOB; 06BACHATL MO-
NyYeHHble pesynbTaTbl

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHeble
KOMMYyHMKATUBHbIE
[No3HaBaTenbHbIe

BUAMMW eé peanmn3a-
unn.
lMo3HaBaTeNbHbIE:
OCYLLECTBNATh (hMKCa-
LMK MHopmaLmmn 06
OKpY>KaloLLEeM MUpe C
MOMOLLbIO MHCTPY-
MeHTOB UKT.
KOMMYHUKaTUBHbIE:
OpraHn3oBbIBaTb
y4ebHOe COTpyAHUYe-
CTBO U COBMECTHYHO
[esTenbHOCTb C yum-
TENIEM U CBEPCTHUKA- MU;
paboTatb UHAWBY-
JyanbHO 1 B rpynne

JINYHOCTHbIE
pe3ynbTaThl

Mpopon>keHue

cnonb3oBaHne
06opygoBaHus

[aTumK yCKope- Hus,
LUTaTWB C
Kpenexom, Ha- bop
MPY>XUH pa3-Hoii
XEcTKocTu, Habop
rpysos no 100 r.
Nab6opaTtopHas
pa6oTa «M3y-
yeHue Kosneba-
HWUIA HUTSIHOTO
MasTHUKa»:
KOMMblOTEp, Aat-
YUK YCKOpPEHNH,
rpy3 C KPHOUKOM,
Nérkas v Hepa-
CTSKMMas HUT,
pynetka

~+> O
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Tema

fBneHne  anek-
TPOMarHUTHO
NHOYKLUNN.
MarHuTHbIA  no-
TOK

MepemMeHHbIl
3/IEKTPUYECKNIA
TOK

anHexdaros g

OcHoBHOe
cofepxaHue

OnbITbl ®apa-
Jed. AsneHne
3N1eKTPOMArHnuT-
HOW MHOYKLMW.
VIHAYKLMOHHbIT
TOK. MarHuTHbIV
notok. EguHnua
MarHUTHOro no-
ToKa. ["eHepatop
MOCTOSAHHOr O TO-
Ka

MepemMeHHbI
3NEKTPUYECKNI
TOK. MNepuoan-

YeCKne UsmeHe-HMa TPUYECKOM TOKe.

CU/bl TOKa N

Llenesas
YCTaHOBKa

ypoka

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOrO 06LLero obpasosaHus (B cooTBeTCTBUM ¢ PIOC)

[MNpegmeTHble
pe3ynbTarhl

YHuBepcanbHble y4ebHble felictans (YY)

MeTanpegmeTHble
pe3ynbTathl
PerynatusHele JM4HOCTHbIE
pe3ynbTaThl
KoMMyHMKaTUBHbIE

[Mo3HaBaTeNbHbIE

Pasgen 3. 9JIEKTPOMATIHWNTHBLIE KOJIEBAHWA N BOJIHbI (15 u)

Cdopmuposatb
3HaHWA 0 ABne-
HWUW 311EKTPO-
MarHWTHOI UH-
OYyKUMW, MarHnT-
HOM MOTOKEe.
Hayuntb: aHa-
N3MpoBaTh SiB-
NeHe 3NeKTpo-
MarHWTHOI UH-
OyKUMK;
00BACHATD
YCTPOICTBO K
NPUHUMN peid-
CTBWS FeHepaTo-
pa noCTOSHHOr 0
TOKa

ChopmumposaThb
3HaHWA 0 nepe-
MEHHOM 3/1eK-

3HaTb: onpejeneHne
MOHATWIA: 3MeKTpoMar-
HUTHas UHOYKUUS, WH-
OYKUMOHHBINA TOK;
(hopMyny MarHUTHOro
MOTOKa; (hyHOaMeH-
Ta/lbHble M3NYecKme
onbIThl Papajes.
YMeTb: 00BbACHATD
AIB/IEHWE 3/1eKTpoMar-
HUTHOI MHAYKUMK;
onpefenaTb Hens-
BECTHbIE BE/INYMNHBI,
BXOZALLME B hopmysy
MarHMTHOro NOTOKa

3HaTb: onpejeneHne
MepeMeHHOro 3ek-
TPUYECKOTO TOKa;
YCTPOICTBO W MPUH-
UMM LeiiCTBMA reHepa-

Y6eXAEHHOCTb B BO3-
MOXHOCTW MO3HaHWS

MPUPOAbI

PerynaTuBHbIe: yun-
TbIBaTb BblJ€e/NEHHbIE
YUnTENIEM OPUEHTUPBI
[leACTBMSA B HOBOM
y4yeGHOM MaTepuasie B
COTPYAHWYECTBE C
yunTenem.
[Mo3HaBaTeNbHbIE:
onpesensTb NOHATHA,
co3faaBaTb 0606lLe-
HUSI; NMOHUMATbL pasnn-
yms MeXay UCXOLHbI-
MY (hakTamu 1 runoTe-
3amum ansa ux
00bACHEHWS, Teope-
TUYECKAMW  MOLENAMA 1
peanbHbIMW 06beK-
Tamm

PerynaTuBHble: yuu-
TbIBaTb BbleNEHHbIE
YUNUTENEM OPUEHTMPbI
[IeACTBUS B HOBOM
yuebHOM MaTepuane

Y6exaEHHOCTb B BO3-
MOXHOCTM NO3HaHWS

MPUPOAbI

Vicnonb3osaHue
obopyfoBaHus

JemoHcTpauunsa
«fBneHune
3afeKTpomar-
HUTHOWN NHAYK-
Uumn»;

[aTUMK Hanpshke-
HWS, coneHong,
MOCTOSHHbIN NO-
NTIOCOBOI MarHuT,
Tpybka MNBX,
KOMMIEKT NPOBO-
[0B

JemoHcTpauunsa
«3mepeHue
XapaKTepucTuK
nepemMeHHoro
TOKa»: ABYXKa-
Hanb-

YANEND



anHexdaroo g

L6

OcHoBHoOe
cofiep>kaHuie

HanpsXXeHus ne-
pemMeHHOro
3MIEKTPUNYECKOTO
ToKa. I"pagmk
3aBMCMMOCTM
CWJIbl NepemMeH-
HOro ToKa oT
BpemeHu. Ya-
CTOTa MepemeH-
HOro Toka. Am-
NANTYLHOE U
felcTBytoLyee
3HAYeHUs CUsbl
TOKa 1 Hanps-
XeHua*. ["eHepa-

TOp NepPeMEHHO-To

TOKa

Llenesas
YCTaHOBKa
ypoka

HayuuTb: Ha-
6noaatb nony-
YeHUWe nepemeH-
HOro ToKa npu
BpaLLleHWn pam-
KV B MarH1THOM
rose; Onucbl-

BaTb YCTPOCTBOM

NpUHLMN feid-
CTBUS reHepaTo-
pa nepemMeHHoro
TOKa

MnaHnpyemble pe3ynbTaTbl OCBOEHWS OCHOBHON 06pa30BaTe/lbHON Mpo-rpaMmbl
OCHOBHOr0 06LLero obpasoBaHus (B cootBeTcTBUM ¢ DIFOC)

[NpegmeTHble
pe3ynbTarhl

TOpa NepeMeHHOro
TOKa.

YMeTb: 06BACHATH
YCTPOIACTBO W MPUH- LN
[eicTBUA reHepa-Topa
nepeMeHHOro Toka

YHuBepcanbHble yuebHble aeictans (YY)

MeTanpegmeTHble
pe3ynbTathl
JINYHOCTHbIE
PerynatusHeble
pe3ynbTaThl
KOMMYyHMKATUBHbIE

[Mo3HaBaTebHblE

B COTPYZAHWNYeCTBE C
yunTenem.
lMo3HaBaTeNbHbIE:
onpefensTb MOHATYA,
co3/aBaTb 0006LLe- HKS,
yCTaHaB/IMBaTb aHa/Iornun

Mpopon>keHue

cnonb3oBaHne
06opygoBaHus

Has MpuCTaBKa-
ocumnnorpadg,
3BYKOBOWA reHe-
paTop, Habop

npoBoOAOB

YANEND
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PopMbl KOHTPO/A

B nmocobuu npeanararoTcs NpuUMepHble BapuaHTbl MTOFOBLIX KOHTPO/bHbLIX PaboT K Kypcampm3nKu
7 n 9 KnaccoB, KOHTPO/bHas paboTa nNo Teme «Tennosble ABfeHUs» (Kypc ¢u3mku 8 Knacca),
paspaboTaHHble B opmate O U MCNoNb3yeMble aBTopaMu NMpu 00y4eHUn yya- wmxca. Kaxapbii
yuuTenb MOXeT BOCMO/b30BaTbCA BapvaHTamu, B3ATbIMU U3 APYTUX MOCO6GUIA MM COCTaB/IEHHbIMM

CaMOCTOATE/IbHO.

NToroBass KOHTpO/ibHas paboTa no (hU3nKeB
thopmate OI'3 (7 knacc)

1. Kakoe 13 nepeuncneHHbIX HUXe C/10B 0603HaYaeT (hr3nYecKoe ABeHne?
1) cBuHel, 3) anomMunHuUiA
2) KurneHue 4) KapaHpgaw

2. AnvHa, nnowanb, 06bEM — 3TO

1) kayecTBa Tena

2) (h13nyeckvie CBOWCTBA Tena

3) (hm3nyecKmne BeNMUMHBI, XapaKTepusytolime pasmepbl Tena
4) BelLecTBa, U3 KOTOPbIX COCTOUT Teo

3. K m3nyecknm Tenam oTHOCKTCA
1) monoko 3)caxap
2) rnnHa 4) NbbKK

4. Onpepgenute npegen U3MepeHUs MeH3ypku (puc. 1), ueHy feneHust U 06b-ém
YXXUAKOCTUN, HAIMTOWN B MEH3YPKY.
1) 40 mn; 1mn; 32 Mn
2) 40 mn; 1wmn; 33 M
3) 40 mni; 2 mn; 34 Mn
4) 40 mn; 2 mn; 32 Mn Puc. 1

MeH3ypKa
5. Mpu HarpeBaHMK CBUHLL0BOIO LUApMKa
1) yBennumBaeTCcs 06bEM MOMEKY CBUHLA
2) YBE/IMYMBAETCA CpefHee PacCcTOsiHME MEeXAY MOosieKyiaMu
3) yMeHbLUaeTcq 06bEM MOEKYN CBUHLA
4) yMeHbLLAeTCs CpefiHee PacCTOAHME MeXY MOJIeKyiamu

6. PaccunTainTe CKOPOCTb PaBHOMEPHOI 0 ABUXKEHUSA BO3AYLLUHOMO Wapuka, ecnmv 3a 1,5 MUHOH
nposneten 540 m.

1) 15 m/c 3) 54 mlc

2) 6 m/c 4) 10 m/c

7. YTO NpomncXoamnT C TENIOM, Ha KOTOPOe He AeNCTBYIOT apyrue Tena?
1) Ecnv OHO ABuranocb, TO OCTaHaB/MBAETCA

2) Ecnn oHO HaxoauTcs B NMOKOE, TO MPUXOANUT B ABUXKEHUE

3) OHO 160 NoKoUTCH, NMMBO ABUKETCA PABHOMEPHO Y NPAMOIMHERHO
4) MNpaBWIbHOro 0TBETA HET



8. YCTaHOBMTE COOTBETCTBUE MeXAy npubopamMnm v QU3NYECKUMW BEMYMHAMMW, KOTOpPble OHWU
n3mepstoT. K Kaxgoin nosmuum vM3 nepeBoro ctonbua noabepute COOTBETCTBYHOLLYH MO3M- LUK U3
BTOPOrO.

Mpubopsl dun3nyeckme Be/INUYNHDI
A) Becbl 1) Cuna
B) AnHamomeTp 2) CkopocCTb
B) MaHowmeTp 3) Macca
4) O6BEM

5) OasneHune

3anuwmTe B TabnuLy BblOpaHHbIe LMGPbl NOA COOTBETCTBYIOLMMU GyKBaMU.

A b B

9. Kopob6ka o6béMom 30 0 45 [ 20 cm 3anonHeHa caxapom-paduHagom. Ero macca 43 200 r.Yemy
paBHa MI0THOCTbL Ccaxapa?
OTBeT: r/cm3.

10. Yemy paBeH MOLy/b CU/bl TAXKECTM, AENCTBYIOLWEN Ha MeLLOK KapTodens maccoi 50 kr?l) 50 H
3)5000H
2)100H 4)500H

11. B 6aHKy BbICOTOM 25 CM [0BEpXY Ha/IMTO MalIUMHHOE Macnio. MA0THOCTb MallMHHOromMacna
paBHa 900 Kr/m3. Kakoe JaBneHne OHO OKa3blBAET Ha JHO GaHKN?

OTBeT: KMa.

12. Kakvie aKCnepuMeHTbl, N300paKEHHbIE HA PUCYHKE 2, CBUAETENbCTBYIOT O AE/CTBMM 3a-KOHa
Mackans?

Puc. 2. PasnnyHble 3KCNepyMEHTbI

DNe 1;Ne 2 3) Ne 1, Ne 4

2)Ne 1; Ne 3 4) No 3; No 4

13. Havignte mofynb apxXvMefoBoi cusbl, KoTopas OyaeT AeicTBOBaTb Ha MPaMOPHYH MAW-TY
pasmepom 1[ 0,5[ 0,1 m, MOMTHOCTLIO MOTPYXEHHYIO B BOAY.

1)1000H 3) 500 H

2) 100 H 4) 10 kH



14. Bbluncnute paboTy, KOTOPYKO NPOU3BOAMT CafoBOA, NPUKNaAbiBas K Tauke ¢ 3eMNEncuny,
MOAY/b KOTOPOI1 paBeH 25 H, 1 nepemeLyan eé Ha paccTtosHue 20 M.

1) 25 Ox 3) 0,5 kx
2) 50 k[ 4) 50 Ax
15. Pbluar (puc. 3) Haxo4uTCA B paBHOBECUWMOL, B

Jeinctemem ayx cun. Mogynb cunbl Fi = 6 H. Yemy
paBeH Mofy/Nb cuibl F2, ecnv gnnHa pblya-ra pasHa
25 cm, a nneyo cunbl Fi coctasns- et 15 cm?
1)01H
2)36H
3)9H
4) 12H Puc. 3. Pblyar

OT1BETHI

Ne 3agaHus 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
OTBeT 2 3 4 3 2 2 3 315 16 4 2250 2 3 3 3
Kputepuun oueHmnBaHuA

3apaHua Ne 8, 9, 11 oueHuBaroTcs B 2 Gana, a ocTalbHble — B 1 6asin. Mtoro 3a paboty: 18
6annos.

OueHka «2» «3» «4» «5»

[vana3oH 6annos 0—7 8—1u 12—15 16—18

KoHTponbHas pabota Mo Teme «TensjoBble SB/EHUS» B
thopmate O3 (8 kKnacc)

BapunaHT 1

1 Bnarogaps kakomy Bugy Tennonepefayun (NMPeMMyLLECTBEHHO) B NIETHWI [eHb HarpeBaeT-ca BOAa
B BOJOEMax?

1) KoHBeKLKS 3) ManyueHue

2) TennonpoBOAHOCTb 4) KoHBeKUWS 1 U3nyyeHne

2. MeTannnyecknin 6pycok maccoli 400 r HarpesatoT oT 20 go 25 1C. Onpefenute yfenb- Hyto
TENnIoEMKOCTb MeTasifia, M3 KOTOPOro W3roToB/eH OpPYCOK, €C/M Ha €ero HarpesaHvie 3aTpa- TUan
KO/IMYECTBO TEM/0ThI, paBHoe 760 [x.

1) 0,38 Ox/(kr -1C) 3) 380 Ox/(kr «1C)

2) 760 Ox/(kr mLC) 4)2000 Ax/(kr «1C)

3. Kakoe Ko/nM4yecTBO TennoTbl Nnotpebyetcs and nnasneHus 40 r 6enoro yyryHa, Harpeto-ro fo
TemnepaTtypbl NnaBneHua? YaenoHasa Tennota nnasneHns 6enoro yyryHa paBHald ¢ 103 Ix/kr.

1) 3,5 kAx 3) 10 kx

2) 5,6 k[x 4) 18 k[x



4. Ha pucyHke 1 n306paxéH rpauk 3aBMCUMOCTU TEM-
nepatypbl HafTanMHa OT BPEMEHW MpPU ero HarpesaHuu u
OX/TXAeHUN. B HavalbHbIA MOMEHT BpEMEHW HaPTaIMH Ha-
xoaunca B TBEPAOM cocTosHMM. Kakas M3 To4vek rpaduka
COOTBETCTBYET Hayasly o0TBepAeBaHMs HaTannHa?

1) 2 2)4 3)5 4) 6

5. OTHOCKTENbHAS BNAXXHOCTb BO3/yXa B MOMELLEHWN paB-Ha 60 Puc. 1. [padiK 3aBUCUMOCTM
%. Pa3HOCTb B MOKa3aHWAX CYXOro W BA@KHOIO TepMmo- MeTpa TemnepaTypb! HapTamHa
coctaensieT 4 [C. Vicnonb3ys NCMXpOMETPUYECKYHD Ta- 6amuy (puc. OT BPEMEHW MNP €ro HarpesaHn
2), ONpefeNinTe rnoKasaH1e Cyxoro TepMoMeTpa. OXNTDKAEHAN
McuxpomeTpnyeckaa Tabnuua
Moka3sa- Pa3HocTb nokKasaHui CyXoro un BnaXxHoro tepmMomMmeTpa
HWs cyxo- g 1 2 3 4 5 0 ;7 8 9
ro TepmMo-
MeTpa, °C OTHOCUTeNbHaA BNaXHoOCTb %
10 100 8 76 05 54 44 34 24 14 5
12 100 80 78 68 57 48 38 29 20 11
14 100 80 79 70 60 51 42 34 25 17
16 100 00 81 71 62 54 45 37 30 22
18 100 91 82 73 65 56 49 41 34 27
20 100 01 83 74 66 59 51 44 37 30
21 100 92 83 76 68 61 54 47 40 34

Puc. 2. McmxpomeTpuyeckas Tabmua

1) 18[C 2) 14[C 3) 101C 4)61C

6. Yemy paBeH KI/J, napoBoi TypOuHbI, €CKM NOMYyYEHHOE et KONMYeCcTBO TennoTbl pasHO 1000
M/, a nonesHas pabota coctasnset 400 MOx?
1) 4% 2)25% 3) 40 % 4) 60 %

7. YCTaHOBWTE COOTBETCTBUE MEXAY (PU3NYECKUMU BeIMUYMHAMU U (hOpMy/naMuK, N0 KOTO- pPbiM
3TV BeNMYMHbLI onpegenstoTed. K Kakaoin nosvumm w3 nepeoro cronbua nogbepute COOT-
BETCTBYHOLLYH NMO3MLMUIO U3 BTOPOTO.

Dur3NYecKne Be/IMUYNHbI ®opmynsl
A) KonnuecTso TennoTbl, He06X04MMOe 4N5 Napoo6-
pa3oBaHUN XUAKOCTH 1) %
B) ¥YpenbHaa Tensiota cropaHusa Tornavea 2 gAt
B) KonnuecTBo TennoTbl, BbiAenseMoe npu oxXnaxzae-Hun 9
BellecTBa 3) cmAt
4)Q_
mt
5)Lm

3anuwmTe B TabnuLy BblOpaHHbIe LWGPbl NOA COOTBETCTBYIOLMMU GyKBaMW.

A b B



8. B cTakaH KasiopuMeTpa, cofepxalmii 177 r Bogbl, ONyCTUIM KYCOK /ibJa, UMEBLLNIA TeM- nepatypy
O[C. HauanbHas Temnepatypa KanopmmeTpa ¢ Bofoi pasHa 45 1C. [Mocne TOro Kak Becb néa pacras,
Temnepatypa BOAbl M KanopuMeTpa ctana pasHoit 5 1C. Onpegenute maccy /bga. TennoéMKOCTbO
KanopumeTpa npeHebpeub. YaenbHad TennoéMKOCTb BoAbl paBHa 4200 [x/(kr e 1C), yaenbHas
TennoTa nnasneHus nofa — 330 KIXK/Kr.

OTBeT: K.

BapunaHT 2

1. B meTaN/IM4ecKoM CTepXKHe Ternnornepegada OCYLIECTBNAETCA MPeMMYLLECTBEHHO MYTEM

1) nanyyeHus 3) TennonpoBOAHOCTU

2) KOHBeKL MY 4) N3NyYeHns N KOHBEKLIN

2. [na HarpeBaHus antoMMHUEBOro 6pycka maccoin 100 r ot 120 go 140 1C notpe6oBasioch

KO/MINYECTBO TensoThl, paBHoe 1800 k. OnpegenuTe no 3TUM JaHHbIM YAENbHYH Ternsioém- KOCTb
AOMUHUA.

1 0,9 Ox/(kr mLC) 3) 360 Ox/(kr mLC)
2) 9 Ax/(kr wiC) 4) 900 Oxx/(kr mLC)
3. Kakoe KOAMYECTBO TEMMOTbl BbIAENUTCS NPV KpucTannmsauum cepebpa maccoir 10 r, ec-

cepebpo HaxoauTcs Npu TemnepaTtype MaBNeHna? YaenoHas TennoTta Mnas/feHus cepebpa paBHa 88
KIK/KT.

1) 880 000 A 3) 880 Ox

2) 8,8 kX 4) 88 kx

4. Ha pucyHke 1 npefcrasneH rpak 3aBUCMMOCTU TEM-
rnepartypbl 3mpa OT BPEMEHW MPU ero HarpeBaHnn 1 oX1ax- AeHUN.
B Haya/bHbIi MOMEHT 3P HaXOAW/ICA B XXWUAKOM COCTOSHUM.
Kakas Touka rpaduka COOTBETCTBYeT Hauyasly npouecca
KuneHusa agupa?

1)1 2)2 3)5 4) 6

5. C MOMOLLbI MCUXPOMETPUUECKON Tabnuubl (puc. 2) Puc. 1. M'paduk 3aBucmocTy
onpeaenuTe NnokKasaHus BNaKHOro TEPMOMETPa, EC/M TeMrie- paTypa TeMnepaTypbi agpupa
B nomelleHn pasHa 16 1C, a OTHOCWUTENbHas BN@k- HocTp 0T BPEMEHN TIDU ET0 HarpesaHiin

BO3ZyXa COCTaBnseT 62 %, OXNaXKACHN
McuxpometTpuyeckas Talnuua

Mokasa- Pa3HOCTb MOKasaHW CyXOro v BAaXHOro TepMoMeTpa

HWsa cyxo- o 1 2 3 4 5 S 7 8 9

ro Tepmo-

meTpa, °C OTHOCUTeNbHAA BNaXHOCTb, %
10 100 88 7% 65 54 44 34 24 14 5
13 100 89 76 68 57 48 36 29 20 11
14 100 89 79 70 60 51 42 34 25 17
16 DO 9 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 88 76 68 61 54 47 40 34

Puc. 2. MNcuxpomeTpuyeckasn Tabnuua

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



6. Pabodee Teno TEMIOBOM MAIIMHBI MOJIYYHIO OT HArpeBaTeNs KOJIMYECTBO TEILIOTHI, paB- Hoe 70
kJlx. [Ipu 3TOM XOMOIUIBHUKY MEPENAHO KOTMYIECTBO TeMIOTH, paBHOe 52,5 k/[x. KIIJ] Takoil MammHbl
paBeH

1)1,7% 217.5% 3)25% 4)>100 %

7. YcTaHOBUTE COOTBETCTBUE MEKIY (PM3HYECKUMH BEIMYMHAMU U (OPMyJIaMH, MO KOTO- PbIM
3T BENUYMHBI ompeaensorcs. K Kakmod Mo3ummM W3 TepBOro crosdia mondepure coot-
BETCTBYIOILLYIO MO3ULHIO U3 BTOPOTO.

dusnyeckue BeJIUYHHBI Dopmy.Jibl
A) KonuuecTBo TermioTsl, He0OX0auMOoe IS Tapooo- 0
Pa30BaHuUs KUIKOCTH 1) m

b) YaenpHas Temnnora niuaBieHHs BEIIECTBA

2)Lm
B) KommdecTBo TEmmoThl, BBIICIIEMOE MPH OXJIAXKIe- HAH
BELIECTBA 3) qAt
9O
mt
5) emAt
Sammmmre B TaOmMny BeIOpaHHBIE UMD TTOA COOTBETCTBYIOIIMMHI OYKBAMH.

A| b | B

8. Teépapiii HaTa MH HAXOMUTCS B TEIUIOU30JIMPOBAHHOM cocye pu temmeparype 80 1C. B cocyn
HAJTMBAIOT pacIuiaBIeHHbI HadTamiH Maccoii 600 r, HaYambHAsS TemmepaTypa kKotopo-ro pasHa 100 C.
C HeKoTOpOro MOMEHTa BPEeMEHH KyCOYKH Ha(TalMHa B COCY/E MEPECTAOT IUIABHTBHCSA, a Macca
kunkoro HadranmuHa craHoBUTcs paBHOM 700 1. Ilo pesynmbTaTam 3TOro 3KCIIEPUMEHTa ONPENEIiTe
YACNBHYIO TEIJIOEMKOCTh JKHAKOTO HadTanuHa. YIenbHAs TEIuioTa IuiaBieHns HadramuHa pasHal50
kJ>K/KT, a ero Temnepatypa miasneHns — 80 1C.

Otsernl Bapuant

1
Ne 3aganus 1 2 3 4 5 6 7 8
Otser 3 3 2 3 2 3 513 =~ 0,085 kr
Bapuanr 2
Ne 3aganus 1 2 3 4 5 6 7 8
1250
3 4 3 2 3 3 215
Oreer T/ (xcr - C)

Kputepun ouenusanus
3ananue Ne 7 onieHuBaetcs B 2 Oajia, 3aganue Ne 8 — B 3 Oaina, a ocTanbHble 3a1a-Huss — B 1
6amn. Urtoro 3a padoty: 11 6amios.

Ouenxa «2» «3» «“» «>»

Huanazon Oamios 0—4 5—6 7—9 10—11




MToroBass KOHTpo/ibHas pa6oTta Mo (u3nKe B
thopmate OI'3 (9 knacc)

1 YCTaHOBUTE COOTBETCTBUE MEXAY (DU3NYECKMMU MOHATUAMM U UX NPUMEpPamMu, No KOTO- PbIM
3TV BeNMYMHbLI onpegenstoTed. K Kakgoin nosvymm m3 nepBoro cronbua nogdepute CooOT-
BETCTBYIOLLYH NMO3MLMUIO U3 BTOPOTO.

dusmyeckme NoHATUSA A) Mpumepsbl

dusmnyeckas BeMunHab) 1) VHepumanbHas cucTema oTcyéTa

®dusmnyeckoe fBneHe B) 2) Bcem Tenam 3emns B6/1M3K CBOEI MOBEPXHO-CTU
dU3NYECKMin 3aKOH co06LLaeT 04UHAKOBOE YCKOPeHMe
(3aKOHOMEpPHOCTb) 3) Msu, BbIMyLLEHHbIN U3 pyK, NafaeT Ha 3eMo

4) CeKyHpomep
5) CpefiHsAa CKOPOCTb

3anuwunTe B TabnMuy BblbpaHHbIE LMGPLI NOA COOTBETCTBYHOLLMMY OyKBaMU.

A b B

2. Teno aBwxeTtca BAOMb Ocu X. Ha pucyHke 1 npefcrtas/neH rpagmk 3aBUCHMOCTU KOOPAW- HaTbl x
3TOrO Tefla OT BPEMEHU t. [IBUXKEHUIO C HaMBO/IbLLUEN N0 MOLY/H0 CKOPOCTbK COOTBET-CTBYET Y4acTOK
rpaguka

1)aB 2)BC 3)cD 4)DE

3. Ha pucyHke 2 n306paxeHbl BEKTOP ckopocTh O ABWKyLeroca Tena (MaTepuaibHOM TOY- K1) U
BEKTOP CW/ibl F , AEMCTBYIOLLENA Ha TeNo, B HEKOTOPbI MOMEHT BpemMeHW. BeKTop umny/b-ca Tena B aToT

MOMEHT BPEMEHW COHanpaB/ieH BEKTOPY, 0603Ha4eHHOMY LMGpoit
1)1 2)2 3)3 4)4

4. [lBa Tena, pacrnonoXeHHble BbICOKO Haj 3eM/1EN Ha OAHOW BepTUKaM Ha pacCTOSHUNZ M Apyr
OT Apyra, Ha4uMHarT 04HOBPEMEHHO CBOOOAHO NafaTb BHW3 6e3 HayaslbHOW ckopocTu (puc. 3). Kak byaet
M3MEHATLCA PaCCTOAHME MeXAY Telamy BO Bpems UX nafeHus? Cumtainte, uTo HWM OLHO TeNo elé He
ynasno Ha 3emnto. ConpoTuBeHrEe BO3ayXa NPeHebpeXxumo maso.

1) PaccTosiHMe Mexay Tenamu 6yfeT yBenM4mBaTbCa

2) PaccTosiHMe Mexay Tenamm 6yaeT yMeHbLLIATbCS -

3) PaccTosiHMe MeXay Tenamm He 6yaeT N3MEHATLCS

4) PaccTosHVe Mexay Tenamu OyAeT CHadana yMeHbLIATLCH, a 3aTeM He ByaeT u3?2 M

Puc. 3. CBOGOAHOENAAEHNE
[BYX Ten

Puc. 2. Bektop ckopoctu
[BWKyLLerocs Tena (Marepu-
anbHOI TOUKW) 1 BEKTOP CW/b,

[eVCTBYIOLLIEN Ha Teno



5. Ha pucyHke 4 npegcTtaBneH rpa@uk 3aBUCMMOCTM KOOPAWHATbI x OT BPeMeHM t Ans Tena,
OBVXKYLErocs BAOMAb OCK X.

Puc. 4. FpaduK 3aBUCUMOCTY KOOPAMHATbI x
OT BpPeMeHU t Ans Tena, ABUXKYLLErocs BAOMb OCU X

Mcnonb3ys AaHHble rpadmka, Bbi6epuTe W3 NPeAioXXKeHHOro MepeyYHs asa BEPHbIX
YTBEPXAEHUS. YKaXnTe UX HoMepa.

1) Mogaynb nepemMelyeHns Tena 3a BpeMs oT 0 4o t3paBeH Hyno

2) B MOMEHT BpeMeHM ti TeNo MMeno MakcuManbHOe yCKopeHue

3) B MOMeHT BpeMeHU t2TeN0 MMeNio MaKCMMabHY0 N0 MOAYNIO CKOPOCTb

4) MOMEeHT BpeMeHM t3 COOTBETCTBYeT OCTaHOBKE Tena

5) Hayu4acTKke B C Teno BUranocb paBHOMepPHO

6. Msu maccoii 100 r 6pocunn BepTUKANbHO BBEPX C MOBEPXHOCTM 3eMAN. MOLHABLWNCL HABbICOTY
2 M, MAY Hauyan najaTb BEPTMKaNIbHO BHM3. Ha Kakoi BbICOTE OTHOCUTENIbHO 3eMAU €ro noimanu, ecnu
M3BECTHO, YTO B 3TOT MOMEHT €ro KuHeTuuyeckas 3Heprusa 6bina paBHa 0,5 [x? ConpoTuMBAEHUEM
BO34yXa npeHebpeyb.

H2m 2)15m 3 1m 4)0,5m

7. Mpu NpoBefeHNN IKCNepUMEHTA Ucc/le0Banack 3aBUCUMOCTb NPOMAEHHOTO TENIOM MYy -TH s OT
BpPEMEHU t. FpaduK NonyyeHHON 3aBMCUMOCTM NPUBEAEH Ha PUCYHKE 5.

Puc. 5. FpadmK 3aBMCUMOCTY NPOIAEHHOTO TeNIOM NyTH s OT BPEMEHM t



BblbepuTe pea BEPHbIX YTBEPXKAEHUSA, COOTBETCTBYHOLLMX pe3yfibTaTtam 3TUX U3MEPEHUA.
YKaxuTe nx Homepa.

1) CkopocTb Tena paBHa 5 m/c

2) YCcKopeHue Tefla paBHO 2,5 m/c2

3) Teno aBwXeTtcs paBHOYCKOPEHHO

4) 3a BTOPYIO CEKyHAY NPOALeH NyTb 5™

5) 3a naTyto cekyHAy npovigeH nyTb 25 M

8. Ha pucyHke 6 nokasaHbl TOHKas paccenBaro-Lias
NnH3a, eé rnasHaa ontmyeckad ocb 0102, xof nyda
cBeTa AAIA2 (40 M NOC/Me fIMH3bI), a TakXe npsamMas
CCi, npoxoasuas yepe3 ONTUYECKMIA LIEHTP NNH3bI. B
KaKoW 13 0603HaYeHHbIX Ha PUCYHKE TO-YeK HaxXoaMTCs
(hOKYC NINH3bI?

1) BTouke 0

2) B Touke 2

3) BToukel 3 Puc. 6. Xop nyueit cBeTa B TOHKOIA paccen-
4) Hn B 0HOW 13 YKa3aHHbIX TOYeK BatoLLLeil NNH3e

9. Anb(pa-yacTumLa CoCTOUT U3

1) 1npoToHan 1HeATpoHa 3) 2 HelTpOHOB M 1 NpoToHa
2) 2 NPOTOHOB U 2 3MIEKTPOHOB 4) 2 NPOTOHOB W 2 HEATPOHOB
10. Ha ypoke th13nkv yunTe/lb NPOAEMOHCTPUPOBA/ CeflytoLLme 3KCrepuMeHTbl. Mpy cBo- 604HOM

NafieHnn C HeKOTOPOW BbICOThbI KamelleK A0CTMraeT MOBEPXHOCTU Mona GbicTpee MO CPaBHEHMIO C
NEPbLILIKOM. B CTEKNsiHHOW TPy6GKe C OTKauyaHHbIM BO3[yXOM W KaMelleK, U Né- pbILIKO MnagatoT

OLHOBPEMEHHO.
Kakyto(ne) runotesy(bl) MOTyT BbIABUHYTb YUYEHWUKN HA OCHOBAHWW 3TUX HabGMHOLeHUIA?A.
YcKopeHue, coobuiaemoe 3emnéin Teny, 3aBUCUT OT Macchl Tena.

B. Hannume atmocdgepbl BAMSET Ha CBOOOAHOe MafeHue Ten.

1) Tonbko A 3)nA, nb
2) TonbKo b 4) Hn A, HU b
11. YUeHUK MPoBEN CepUI0 3KCMEPUMEHTOB MO WU3YYEHWUIO CW/bl YNPYrocTU, BO3HWKAIOLLEN NpK

NnofBeLLIMBaHNMN TPy30B Pa3HO MacChl K Pe3VHOBbIM LUHYpam pasHol ANNHbI U TOMLWMHBI. Pe3ynbTarthl
NPAMbIX U3MEPEHWIA MaccChbl rpysa T, AMameTpa NornepevyHoro ceyeHus LHypa ”,ero nepBoHayaIbHOw
O/VHBL lo U yAanuHeHus (/-/0), a TakXe KOCBEHHble W3MepeHuUs Koapdu- LmeHTa MXECTKOCTU «
npeLcTaB/eHbl B TabmLe.

Ne

3KCnepuMeHTa T KT d, MM lo, cm (IHo), cm 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



BblbepuTe 13 Npea/ioxXeHHOro NepeyHs asa BEPHbIX YTBEPXKAEHNSA, KOTOPblE COOTBETCTBY-HOT
pe3ynbTaTam NpPoBeSEHHBIX IKCNEPUMEHTAIbHBIX U3MEPEHUIA. YKaXUTe UX HOMEpa.

1) Mpw yBENNYEHUN A/IMHBI LLUHYPA ero »XECTKOCTb YBE/IMYMBAETCA

2) Mpu yBENMYEHUW TOMLLMHBI LLIHYPA ero »KECTKOCTb YBENMUMBaeTCs

3) Y/ mHeHWe LUHypa He 3aBUCUT OT ero rnepBoHaYasibHOMN A/IHBI

4) YXECTKOCTb LUHYpa He 3aBMCUT OT MAaccChl NOABELLMBAEMOrO rpysa

5) YpanuHeHvie LWHypa 3aBUCUT OT YNPYrux CBOWCTB MaTepmasna, U3 KOTOPOro 13roToB/eH
nccnefyemblii obpasel

I'IpquTaVlTe TEKCT W BbINONHUWET 3ajaHue

M3yyeHne cnekTpos

Bce Harpetble Tena W3ny4var0T 31eKTPOMAarHUTHble BOMHbL. YTOObI 3KCMNEpUMEHTaIbHO WC-
CNnefioBaTh 3aBUCUMOCTb MHTEHCUBHOCTY U3/TyHEHWS OT [/IMHbI BO/HbI, HEO6XOAMMO:

1) pasnoxuTb U3nyyeHne B CreKTp;

2) U3MepuTb pacrpeseneHne 3Heprum B CreKTpe.

[ns nonyyeHns n nccnefoBaHnUs CreKTPOB CAYXaT CreKTpasibHble annaparbl — CeKTPo-rpagbl.
Cxema nNpu3MeHHOro crnekTporpaga npesicTaBneHa Ha pUCyHke 7. Viccnegyemoe n3ny-yeHne noctynaer
CHayana B Tpyby, Ha OLHOM KOHLe KOTOpOM WMEETCA LuMpMa C Y3KOW LUe/blo, a Ha ApyroMm —
cobupatowas nuH3a Li. Wlenb HaxoguTtcsa B (POKyce NMH3bl. MO3TOMY pacxofs- WWIACA CBETOBOM
My4yoK, MonagarolimMil Ha NNH3Y W3 LWenu, BbIXOAUT U3 Heé napanfiefibHblM MYYKOM W MajaeT Ha
NpU3My P.

Puc. 7. Cxema npn3mMeHHOro crnektporpada

Tak Kak pa3HbIM YacTOTam COOTBETCTBYIOT pa3/iyHble NokKasaTesiv MpesomMaeHuns, To U3 NpusMbl
BbIXOLAT napasiieNibHble MYYKU pasHOro LBeTa, He CoBMajaroLllme no HanpaeneHnto. OHW NajalT Ha
NMH3Y L2. Ha (hOKyCHOM pacCTOSHUWM OT 3TOW /IMH3bl pacnonaraeTcs 3KpaH, MaToOBOEe CTEK/0 Wu
(oTonnacTnHka. JinH3a L2 okycupyeT napansiefibHble My4Ykn Nyyeld Ha 3KpaHe, U BMECTO OAHOrO
N306paXKeHNs LWenn nosyyvaetcs Uenblid pag un3obpaxeHuin. Kax- ol yactoTe (TOYHee, Y3KOMY
CMEKTPasbHOMY WHTEepBasly) COOTBETCTBYET CBOE M300paXKeHWe B BUAE LBETHOW monocku. Bce atu
n306pakeHnss BMeCTe M 00pa3yroT CMeKTP. JHeprus W3Ny- YeHUs Bbl3bIBAET HarpeBaHue Tena,
MO3TOMY [0CTaTOMHO M3MepWUTb TEMMepaTypy Tena U Mo Hel CyAuTb O KONMYeCTBE MOrnoLEHHON B
eaMHULY BpeMeHW 3Hepruu. B KayecTBe UyBCTBU- TENbHOIO 3/IEMEHTA MOXHO B3fTb TOHKYHO
METa/ININYECKYIO MIACTUHY, NMOKPbITYI0 TOHKMM CNO-eM CaXW, U M0 HarpeBaHWIo NIacTuHbl CyauTb 06
3HEPruu N3nyyveHns B JaHHOW YacTu cnek-Tpa.



12. PasnoskeHue cBeTa B CIIEKTp B ammapare, H300paKEHHOM Ha PUCYHKE 7, OCHOBAHO HA
1) sBNeHMM AHCTIEPCUH CBETA

2) ABIIEHUH OTPAXKEHHS CBETA

3) ABIEHMH MOTTIOMIEHHS CBETA

4) cBOMCTBAX TOHKOM JIMH3bI

13. /Ia cBuHIOBBIX mapa maccamu m1 = 100 r u my = 200 r ABHKYTCS HABCTPETY APYT APYTY CO
ckopocTsaMH V1 = 4 M/c 1 v2 = 5 M/c. Kakyro KHHETHUECKYIO SHEPTHIO OyyT UMETh IIaphl MOCIE UX

a0COJTFOTHO HEYNPYTOTrO COYAAPEHUsS?
Otser: JIx.

14. Teno maccoii 5 Kr ¢ MOMOIIBIO KaHATA HAYMHAIOT PABHOYCKOPEHHO MOJHUMATh BEPTH-KATBHO
BBepX. Ha kakyto BbICOTY ObUT OMHAT IPy3 3a 3 ¢, €CJU CIJIa, AeHCTBYIOMast Ha KaHat,paBHa 63,3 H?

OtserT: M.

OTBernI
Ne sapanus 1 2 3 4 5 6 7 8 9 10 11 12 13 14
OTtBeT 532 4 1 3 15 2 14 2 4 2 24 1 0,6 12

Kputepun ouenusanus
Samanusa Ne 1, 5, 7, 11 ouenuBarotcs B 2 6amna, 3aganus Ne 13, 14 — B 3 Ganna, a ocTajb-HbIe 3aaHUS

— B | 6ayut. Utoro 3a paboTty: 18 Gayuios.

Ouenxa «2» «3» «“@» «>»

Huamnazon 6aios 0—7 3—I11 12—15 16—18
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