MyHununajibHoe KazeHHOoe 001eo0pa3oBare/ibHOE YUpe:KIeHue
«KienoBckasi CpeaHdsl KOJIa»
KupHOoBCKOro MyHHIIUNIAJIBHOTO paiioHa BoJarorpaackoii o61actu

«Pacemorpeno»

Ha 3acepaunu HIMO
nporokosa Nel or
28.07.2023 r.

IIporpamMa BHeypO4HO# 1eSITeIbHOCTH, peajnu3yeMasi ¢ HCIOJIb30BAHNEM

cpeAcTB 00yUeHHUsl M BOCIIUTAHUS IIEHTPAa 00pa30BaHMs eCTEeCTBEHHO-
HAYYHOH W TeXHHYECKOW HanmpaBJeHHOCTel

«0O3anauennas pusnka»

Bo3spact o0yuaromuxcs: 13-15 ger

Cpoxk peanuzauun: 1 rox

ABTOp — COCTaBUTENb:
Makmanuesa JlronmMuiia BuktoposHa,

YUHUTEb (GU3UKU

c. KirenoBka, 2023 T.



Hopmarushas 6a3a

e 3akoH P® «O06 obpazoBanuu B Poccuiickoit @eneparnn»nNe273-030129.12.2012;

denepanbHBIA TOCYIAPCTBEHHBIN 00pa30BaTeNbHBIN CTAHAAPT OCHOBHOT'O 00IIET0 00pa3oBaHUSs
(ITpukazMunucrepcrBaodpazoBanusnHaykruPoccuiickoit @enepannnor! 7nekadbps2010r.Nel 897, Bpenakuunprkasa

MunucrepcrBaobpazoBaHusMHAYKHPD0129.12.20141.Ne1644,013 1 nexabps 2015rNel 577);

e [lpumepHas ocHOBHas oOOpa3oBaTelIbHAs IpOrpaMMa OCHOBHOIO o0mero oOpa3oBaHUs, OmoOpeHHas
pemeHneM (eneparbHOro yueOHO-MEeTOANYECKOro 00beJMHEHUS 0 001eMy o0pa3oBaHuio (poTokoi ot 28.07
2023 1. Nel);

e  ®enepasbHbliiliepeyeHby4eOHUKOB,PEKOM €HI0BaHHBIX (10N YIIeHHbIX) MUHICTEPCTBOM 00 pa3oBaHu itMHAyKH Po
ccuiickoil denepanuy K UCIOJIb30BAHUIO B 00pa30BaTeIbHOM Mpoliecce B 0011e00pa30oBaTeIbHBIX OpraHU3aUsIX
IIPU peasin3allii UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeIbHbIX IPOrpaMM HauyajbHOTO 001LEro,
OCHOBHOTI'O O0ILEr0, CpeHEro 0011ero o0pa3oBaHusl, yTBEPKAECHHBIA IpUKa3oM MuHucTepcTBa 00pa3oBaHus U
Hayku P® ot 28 1ekabps2018 ronaNe345 ¢ n3MeHEHUIMU U AOIOJIHEHUSAMHU.

o  denepanbHbliinepedeHby4yeOHUKOB,PEKOMEHI0BaHHBIX(I0MYIIEHHBIX) MUHUCTEpCTBOMOO pa3oBaHusIMHayKu Po
ccuiickoit denepanuu K UCIOJIB30BAHUIO B 00pa30BaTEILHOM IPOIIECCEe B 001Ie00pa30oBaTEIbHBIX
OpraHU3aALMSIXIIPU Peasn3allii UMEIOIINX IOCYJapCTBEHHYIO aKKPEAUTALNI0 00pa30BaTENbHbBIX TPOrpaMM
HAYyaJIbHOTO 00IIero,0CHOBHOI'0 00IIEro, CpeAHero 0d1ero o0pa3oBaHus, yTBEPKACHHbII PHUKA30M
Munucrepcra oopazoBanusg nHaykuP®ort 3 1mapra2014 ronaNe253 cusMeHEHUSIMUM JJOTIOTHEHUSIMU.

e [lepeuenb opraHu3aluii, OCYIIECTBISIOMINX BBITYCK Y4€OHBIX TOCOOUI, KOTOPBIE AOMYCKAIOTCS
KHCITOJIb30BAHUIO MPH peaTn3aliy UMEIOIINX FOCy1apCTBEHHYIO aKKPEeIUTAIIUI0 00pa30BaTeIbHBIX
IIPOrpaMMHAaYaJIbHOr000111er0,0CHOBHOT 000 IIET0,CpeTHEr00011eroodpa3zoBaHus, yTBep>KACHHBIN T pruka3oM MUHOO
paaykuP®ot 09.06.2016 Ne699;

e OcHoBHas00pa3oBaTenbHasIpOrpaMmMaocHoBHOroo6erooopazosanus MbOY Kuprunuesckas COL;

e [IpumepHBICTIpOrpaMMBIBHEYpOUHOHACATeIbHOCTH. HauanbHOenocHOBHOCOOpa3oBanue/ [ B.A.I'opckuid,

A. A. Tumodees, 1. B. CmupHoB u ap.] ; mox pen. B. A. I'opckoro. — 4"e u3a. — M. : [IpocBemienne, 2014 — 111 c.
—(CrangapThel BTOPOro NOKOJIEHHUS).

e [Iporpamma ocHOBHOTO 001Ier0 0Opa3oBanus. dusuka. 7 - 9 knaccel (aBTopsl:A.B. Ilepsimkun, H.B.

Ounonosuy,E.M. I'yrauK). ®usnka. 7-9 xnaccel: paboune nporpammsl / coct. @50 E.H. Tuxonona - 5-e u3.,
nepepad.-M.: Ipoa,2015. — 400c.,

Jlata yTBepx’IACHUSA:

28.07.2023r.

OO011ee KOJIMYECTBO YaCOB:

17




YpoBeHb peaau3aluu: 0a30BBIN

Cpok peanu3aiuu: 01.09.2023 -31.09.2024




L.IInanupyempblie pe3yJibTaThl OCBOCHHS KyPCa BHEYPO4YHOH AeATeILHOCTH MO (pusuke

HporpaMMa HOSBOHHGTII06HB&TLCHCJ’IGIIYI-OIHPIXPGBYHBT&TOBOCBOGHI/IHKpraBHeypOQHOﬁHGHTGHBHOCTH

OcHoBHasi rpynna Herm ¢
yYaIHXCst OB3
(BriIIOYast
WHTErPHPOBAHHBIX)
IIpeamerHbIe MertanpeameTrHbie JIMYHOCTHBIE IIpeamerHbIe MeTtanpeamMeTHBbI JInyHOCTHBIE
e
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MeTonaMu HAy4YHOT O MPEIJI0KEHHBIM o3HaBaTeIbHbBIC IIpencraBnenue paborath IO3HaBaTEJIbHBIC
0 o
MPEJIIOKEHHBIM
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- BBIBOJIMTh
U39KCIIEPUMEH TJIbHBIX
(aKTOBUTEOPETHY €CKH
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(bu3HUECKNEe3aKOHBI;
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UCCIIEIOBAHUS; BEJTMYUHBI
- y4acTBOBaTh
BJIUCKYCCHUH,
KpaTKO UTOYHO
OTBEYATh
HAaBOMPOCHI;

MCIOJIb30BaTHCIPABOY
HYIO JIUTEpaTypyu
Apyrue
UCTOYHUKUUH(pOpMALU
8

B npouecce BHEYPOUHOI 1eITEJIbHOCTH B HIKO0JIE€ PEIIAOTCA CJeayIue
KOPPEKIMOHHO-PA3BUBAIOIIHUE3ATAYN:

1. Pazsumue u Koppexyus 6HUMAHUSL
2.Dopmuposanue yHu8epcaibHuIX y4eOHblX YMeHUU

3.Pazeumue peuu

Conepxxanue

BHEYPOYHOM JAeATeJbHOCTH 10 (pusuke «O3agaueHHas

(puzuka»



7 KJ1acc

Ne Ha3Banue pa3snena(temsbl) Conep:xxanue yueOHOro npeamera,
Kypca
1. | TlepBoHayaiibHBIE CBEIEHHUS O Ilena nenenus naMepuTenbHOro npudopa. OnpeneneHue LEeHbl AeIeHUs U3MEPUTEIbHOIO

CTPOCHUH BEIIECTBA

HWJIMH]IPA.
OmnpenenenuereoMeTpudeckuxpazmeponrena.li3roropiennen3mepurensHoronnausapa.ismepenue

Temreparypoitena.lismepennepazMepoBMaibixTesl.M3MepeHne ToNuHbLINCTa0 yMary.




2. | B3aumopeiicTBHe TeJ H3mepeHne ckopocTu ABIKEHUs Tena. Mi3amepeHne Macchl Tela HeMpaBHIbHON (POPMBI.
M3mepenue mIoTHOCTH TBepAoro Tena. Mi3mepeHne oobema myctoThl. MccinenoBanue 3aBUCUMOCTH
CHJIBI TSDKECTH OT Macchl Tesa. Onpezaenenne Macesl U Beca Bozayxa. ClioxeHue cul,
HaIlpaBJICHHBIX 10 OAHOW MPSIMOM.
N3mepennexxecTkocTunpykuHbl. I3Mmepennekod G Ui eHTacUIIbI TPEHUSCKOJIbK CHHUSL.
Pemenue HecTaHIAapTHBIX 337124
3. Hapaenue. [aBienue xuaKocrei WccnenoBanue 3aBUCUMOCTH IaBJICHUS OT ILJIOIIAIM TOBepXHOCTU. OnpeneneHue
1 ra30B JIaBJICHUATBEPOro Tena. Beruucienue cuibl, ¢ KOTOpoit atMocdepa JaBUT Ha MOBEPXHOCTh CTOJIA.
OmnpenenenneMacchITena,naaBarerossoae.OnpenenexHue
IJI0THOCTUTBEpAoroTena.Onpenenenneodbema
Kyckaspaa.M3yuenue ycioBusmiapanusiTen. Penennenectad 1apTHbIX3a/1a4
4. | Paboramu BrruucinennepadoThIMMOIITHOCTH, pPa3BUBAEMOIN YU CHUKOMITpUIIoAbeMec | Ha3aTax.
MOIIHOCTb. OnpenenenueBburpsiniascuiie. Haxoxaenuenentpatsokecruiiockon purypel. BerancnenneKI Inakio
HHOMIUI0CKOCTU. I3MepeHneKnHeTHYeCKOM Heprun. Mi3MepeHn enoTeHIIMAIbHOMYHEPT U .
Jueprus Pentenuenecragna
PTHBIX3a/1a4.
8 KJ1acc
Ne Ha3Banue pasnena(temsbl) Conep:xanue yueOHOro npeamera,
Kypca
1. | Pdusnueckuii MeTox OmnpenenenHueneHblelIeHusAI puO0pOB, CHATHENOKa3aHUH. ONpe1eIeHU ETIOT PELIHOCTEH3M EpEHU .
HU3y4YeHHS NPUPOABI:
TeopeTHYeCKH 1
IKCIEPUMEHTAIbHBI I
2. | TemoBble sIBJEHHS U METOABI Omnpenenenue yUIMHEHUs Tea B IIPOLEcCe U3MEHEHUs TemnepaTypsl. Pemenne 3anau
HAaOMPEIEICHUEKOINYEeCTBATEIUIOTHL. [ [puMeH eHN e TEIIOBOr Opa CIIM PEHUS IIAPErUCTPALN
HX HCCJIeI0BAHUA
TemnepaTypsl. MccnenoBanue npoleccoB MIaBjaeHusl U oTBepeBaHus. M3yuenue
YCTPOMCTBATEINIOBBIX ABHUTraTesen. [Ipubopel Iiissn3MepeHns BIaXKHOCTUBO31yXa.
3. | DaekTpuyeckue siBJIeHUS U Onpenenenre yAenbHOrO CONPOTUBIICHHS TPOBOAHUKA. 3akoH OMa Jj1s1 y4acTKa LIeH.
Pemennesanay.MccnenoBaHMenCIIONb30BAHNECBONCTBAIEKTPUUECKUX KOHAEHCAaTOpOB.PacueT
MEeTO/IbI MX HCCJIEI0BAHNS
notpedisemoinanexTporneprun. PacuerKI1[anexktpuueckuxycrpoiicts.Pemennesanaunazakon /[ »xoy s
-Jlenua.
4. | DaekTpoMarHUTHbIE SIBJIEHUS [TonyuennenpurcupoBaHHOEN300pak eHNEeMar HUTHBIXITONIEH. MI3yueHnecBoiicTB

SHGKTPOMal"HI/ITa.I/ISYLIeHI/IGMOI[eJ'II/IBJ'IeKTpo,HBI/IFaTeHH. Pemenuexauectn CHHbIX3aJ1a4.




Onrtuka

N3zyuennesakonoBoTpaxenus.Habonenneotpaxk eHusiunpeaomMieHusiceta. 11300 paxkeHu B H3aX.
Omnpenenenye r1aBHOr0 GOKYCHOI'O paCCTOSHUS M ONITHYECKOM CHUJIBI JIMH3BI.
Ha6mronennennrepdepennnncsera. PermenmnesanaunanpenomiaeHuecsera. Hadmo qeHrnenoHorootpax
CHUA

CBCTa.




9 kjaace

Ne Ha3Banu epasnena(tembl) Conep:xanue
yyeOHOrOnpeaMeTa,kKypca
1. | Marnerusm Kommac.ITpuaiunpadorsiMarauT. MarHuTeImoiI0CcoBbIC, TyTrOBbIe. MarHuTHasipy1a. MarauTHoe
nosie3emin. M3roroinenuemMaruura. PenieHnekauecTBeHHbIX3a,1a4.
2. | DmexTpocraTHKa OnexTpruyecTBoHapacueckax.OCTOpOKHOCTATUIECKOEIIEKTPUIECTBO. DJIEKTPUUECTBOB
UTPYIIKaX. DJIEKTPUUEeCTBOBOBITY. Y cTpoiicTBOOaTaperiku. PerennenecTan apTHeIX3a,1a4.
3. | Cger UcrounukucseraV crpoiictBornaza.ConHeunbie3aiturku. T enb.3atMenue. L{BeTakoMnakTaucka.

MsusHbii criekTp. PagyraBnpupoze. JlynusienConneunsieatmenus. Kakcnomatbinyy?
Kak3axeuborons?PerieHreH ecTan1apTHhIX3a4a4.

Metoabl 00yueHusi 1 GOpMBbI OPraHU3ALNH AEATEJIbHOCTH 00y4AK0IUXCH
PeanuzanusimporpamMMbIBHEypouHOiiAesTenbHOCTH«O3aaueHHas  (pu3nKanIpennonaracTHHIMBU Iy alIbHYIOUT pYIITOBYIOpaboTy  o0yuaromuxcs,

IUTAaHUPOBAHUE U MPOBEJIEHUE HCCIIEA0BATEIbCKOr0 SKCIEPUMEHTA, CAaMOCTOSITENIbHBIA cOOp MaHHBIX JJIS PEHICHUSNPAKTUYECKUX 3a]ad, aHAINU3 U
OLIEHKY IOJIyYEHHBIX pPe3yJbTaTOB, U3TOTOBJIEHHE MocoOuil U mozenel. IIporpamma mpeaycMaTpuBaeT He TOJbKOOOYyYaroLMe U pa3BUBAIOIINE
LeJIY, €€ pean3alus crnoco0CTBYET BOCIIMTAHNUIO TBOPUYECKON JIMYHOCTH C aKTUBHOM KM3HEHHOU MOo3ULMEN. BhICOKMXpE3yIbTaTOB MOT'YT 10CTHYb

B JITaHHOM CJIy4a€ HC TOJIbKO YUCHUKHU C XOpOH.IGfI IIKOJIBHOM YCIIEBa€MOCTbIO, HO U BCEC I_[eJ'IGy'CTpeMJ'IéHHI)Ie aKTI/IBHI)Iepe6HTa,y>KeCI[CHaBIHHeCBOﬁ

npodeccuoHabHBIN BHIOOD.

Ob6yuenueocyuecTBigeTcanpunogaepxkellenTpaodpazoBanusecTeCTBEHHO-HayYHOWHANpaBiIeHHOCTU « T oukapocTay, KOTOphIi

CO3J1aH JJI pa3BUTHUS Yy 00y4yalOIIMXCsl €CTECTBEHHO-HAy4YHOM, MaTeMaTH4eCKOl, MTHPOPMAIIMOHHOW I'PaMOTHOCTH, (OPMHUPOBAHUS KPUTUUECKOTO
MKpPEAaTUBHOI'O MBILIICHUS, COBEPUICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM HAMNPABIEHHOCTH, a TAaKXe€ JUId TMPAKTHUYECKOM OTpaboTKU
yueOHoroMarepuananoydeoHoMmymnpeamery «Pu3ukay.

Temaruueckoe niianupoBanue(l20000yuenus)



TrJIaCC

Haum Coaep:xan Koanue Dopm Hcnoan3oBanue Jlar
€HOBa ue CT BO a o0opynoBaHus a
HHe 4acoB 3aHsAT «Touka pocta»
pasne ust
Jia
BBoanoe 3ansiTue. MHCTpyKTaxX MO TEXHUKE 1 Oecena O3HakoMIIeHHE
0ezonacHoctu.Habazellentpa"ToukaPocra" cuudpoBoii
naboparopueit"Touka
pocta"(IeMoHCTpaIus
TEXHOJIOTMUU3MEPEHMSI )
I.IlepBoHauyajibHbIE CBe/IeHUsI 0 CTPOCHUH BellecTBa A
DKcnepuMeHTaibHaspaboTaNel 1 AKCIIEPUMEH JIunelika, nenra
«OrnpeneneHn elieH b1 eHUSPA3INYHBIXITPUOOPOBY. T MEpHas,U3MEpPUTEIbHbIH
Hab6azellentpa"ToukaPocra" HUIAHAD, TCPMOMETD, 1T
YUK
TEMIIEPATYpPhI
OkcnepuMenTanpHas pabora Ne 2 «Omnpenenenue 1 skciepumeH | HaGopreomerpuuecku
reOMEeTPUYECKUXPA3ZMEPOBTEID). T XTell
HabaszellenTpa"ToukaPocra"
[TpaktuueckaspadotaNel «M3roToBieHNEN3MEPUTETHHOTO 1 MIPaKTUYECK
HWINHIPA» as
pabota
OxcnepumenTaipHaspadoTaNe3 «M3mepeHueremMnepaTypoITen» 1 JKCIIEPUMEH
T
DkcnepuMeHTabHasspaboTaNe4 «3MepeHrnepa3MepoBMaIIbIX 1 SKCIIEPUMEH
TED). T
DkcnepuMeHTanbHasspaboTaNeS « I3MepeHU eTONIIUHBLINCTA 1 3KCIIEPUMEH
Oymarmy T
I'nasall.B3aumonaeiictBueren 124
OkcnepuMeHTabHaspadboTaNe6 «M3MepeHn eCKOpOCTH IBHKEHHUS 1 SKCIIEpUMEH
TEI. z




—

Pemenuesanaunaremy«CKOpOCTbpaBHOMEPH OT OABUKEHU S pelieHue

3a/1a4
DkcnepuMeHTabHasspaboTaNe7 «3mMepenrnemacchl | Karms 3KCIEPUMEH 3JIEKTPOHHBIEBECHI
OJIbI». T

Hab6azellenTpa'"ToukaPocra"




1 DKcnepuMeHTabHasspaboTaNe§ SKCIIEPUMEH Jlunetika, neHTa
MEpEHHUEIIOTHOCTH X MepHasi,i3MepHUTEIbHbIN
1 «M3MepEeHN ENIIOTHOCTUKY CKacaxapa T €pHas,u3MEpUTE
Hab6azellentpa"ToukaPocta" HUITAH]P,3JI€KTPOHHBIEBE
Chl
1 DKcrnepuMeHTaIbHas paboTaNe9 AKCIIEPUMEH Jluneiika, neHta
2 «M3MepeHn erI0TH OCTU X 0351 CTB EHHOT OM bUIaY. T MepHasi,i3MEepHUTEIbHbIN
Hab6aszellenTpa"Touka Pocta" TUJIMH]IP,3JIEKTPOHHBICBE
Chl
1 Pemenneszanaunaremy«llnoTHoCThBEIIECTBAY. pelieHue
3 3a/1a4
1 OkcnepuMenTabHaspadboTaNel 0 «MccnenoBaHNE3aBHCUMOCTH AKCIIEPUMEH
4 CHJTBITSDKECTHOTMACCHITEIIA. T
1 OkcnepumenTaipHaspaboTaNel 1 «OnpenenenuemaccoiuBeca JKCIIEPUMEH
5 BO3YXaBKOMHATE T
1 DkcnepuMeHTabHasspaboTaNel 2«CoxeHrnecu, HalpaBJICHHBIXITO AKCIIEPUMEH HlIrarus, peraar,
6 OJIHOU MPSIMOIN». T JIMHENKA,[Ba OJMHAKOBBIX
Hab6azellenTpa"ToukaPocra" TPy3a,
Z[Ba6J'IOKa,HI/ITBHCpaCT${)KI/I
Mas,
JIMHENWKa
HU3MCPUTCIIbHAA, JUHaAM
OMETp
1 DkcnepuMenTabHaspadboTaNel 3«M3MepeHNEKECTKOCTH SKCIIEPUMEH [ITatus ¢ Kpenexom,
7 MIPYKUHBD) T Ha0OPIPYKUH, HAOOP
Ha6aSGHeHTpa"TOHKaPOCTa" T'Py30B,JIMHCHUKA, TMHAMOM
eTp
1 OkcnepumenTaipHaspadboTaNel 4«3mepennexor ppunrenTacun skcriepuMeH | JlepeBsHHBIN
8 BITPEHUS CKOJIbKEHUS. T Opycok,HabOprpy3oB.,
Hab6azellentpa"ToukaPocta" MEXaHH-
YyecKasCcKaMb
S, TAHAMOMET
p
1 Pemenuesanaunaremy«CunaTpeHus». peuieHue
9 3a1a4

II1.JaBiaenne./JaBieHueKUIKOCTEHNTA30B




aTMocdepaiaBUTHAIOBEPXHOCThCTOMa». [ToueMymMupp
a3HOLIBETHBIN.

2 DkcnepuMeHTabHaspadboTaNel 5 «lccnenoBanne3aBu CHMOCTH SKCIIEPUMEH
0 JIABJICHUSI OTIIIONIAAUTIOBEPXHOCTH T
2 DkcnepuMeHTabHasspadboTaNel 6 «OmnpeaencHue1aBICHUs AKCIIEPUMEH
1 HWJIMHIpUYecKoroteaay. KakMpiBuum? T
2 OkcnepumenTanbHaspadoTaNel 7«BprancieHrecuibl, CKOTOpoit JKCIIEPUMEH
2 T




2 DkcnepuMeHTabHasgpadoTaNel 8«OnpeneneHruemMaccoITena, SKCIIEPUMEH
3 IJIABAONIErOBBOJIEY. T
2 DkcnepuMeHTaibHaspaboTaNel9 AKCIIEPUMEH Jlunetika, neHTa
4 «OnpeneneHn erIoTHOCTUTBEPIOT OTENaY. T MepHasi,i3MepHUTEIbHbIH
Hab6azellentpa"ToukaPocra" UWJIMH]IP,3IeKTPOHHbBICBE
Chl
2 PemennexkauectBeHHbIx3a1auHaTeMy«l [maBanueren». pelieHue
5 3a/1a4
OxcnepumenTaipHas padora Ne 20 «3yuenue ycnoBuii skcriepumen | JluHamowmerp,
2 IIABAaHUATED). T IITAaTUBYHUBCPCAJIbHBI
6 Ha6asellentpa"ToukaPocra" H, MCPHBIMIHIIHIP
(MeH3ypka),
rPY3LHIMHIPAY €CKUIA
Hn3crenuaJIbHOroO
IJIaCTHKA, HUTh,
ImoBapCHHAaA
COJTb, [TAJIOYKALIS
HepeMelIn-
BaHUW
IV.PaboTauMoOIHOCTB. JHEPrust
2 OkcnepuMmenTanpHaspadboTaNe2 1 «BrrunciaennepadboThl, JKCIIEPUMEH
7 COBEPIICHHON MIKOJILHUKOMIPUIIOIbeMec ] Ha2 3Tax T
2 OxcnepuMeHTasbHaspadboTaNe22 «BplunCcIeHnEeMOIIHOCTH JKCIIEPUMEH
8 pa3BUBAEMOMIIKOJILHUKOMIPUIIOAbEMec ] Ha23Tax» T
2 OxcnepumeHTasibHaspadoTaNe23 skcepumer | Iloxsusxmbrii
9 «OnpeneneHn eBbIUT PhIIIABCUIIEC, KOTOPBINAAETI OABHKHBIMMHENIO T MHETIOBWKHBIH 6JI0KH,
HBHH(HBIﬁ6HOK)) . Ha60prpy30B,HI/ITI),,HI/IHaMO
MeT
Hab6azellentpa"ToukaPocta" P, .
HITAaTUB,JIMHCHUKA
3 Pemenneszanaunaremy«PadoTa.MoIHOCTbY. pelieHne
0 3a/1a4
3 DxcnepuMeHTanbHaspaboTaNe24 IKCIIEpUMEH Irarus,
1 «BprancnenueKIIIHaK10HHOUIIIIOCKOCTH . T MEXaHMIeCKasCKaMbsL,0py

Ha6a3zellenTpa"ToukaPocra"

COKCKPIOUKOM,JIMHEN KA, H
aboprpy3os,
JIUHAMOMETP




3 OkcnepuMeHTaibHaspadoTaNe25 «M3mMepeHn eKnHeTHIEeCKOM SKCIIEpUMEH
2 SHEPTHH TeIay T

3 Pemenuesanaunaremy«KuHerndeckasssHeprus». peleHue
3

3agad




3 HToroBslii KOHTPOIb3HAHUM. 1 IUAKTHYEC
4 KO
€3aJjaHue
34
Hmozo
TemaTnueckoe MmIaHNpoOBaHue(220000yuenus)
Haum Conepxan Koinue D®opm Hcnosb3oBanuneodop Har
€HOBA ne CT BO a3aHs# yYAOBaHUSA a
HHepa qacoB THst «Toukapocra»
3aeJ1a
[.Pu3nyecknitMeTOAM3YYeHUANIPUPOABI: TEOPEeTHY eCKUIMIKCIIEpUMe 3y
HTAJIbHBIH

1 BBoanoesanatue. THCTpyKTa)KIOTEXHNKEO €301aCHOCTH. 1 Oecena O3HakoMIIeHHEC

Hab6aszellenTpa"ToukaPocra" uudpoBoit
naboparopueil"Toukap
octa"

2 DkcnepuMeHTaibHaspadoTaNel 1 SKCIIEPUMEH Jluneiixa, neHTa
«OnpeeneHu eIeHbIICTSHUATTPHUOOPOB, CHATHEI OKA3aHU I T MepHasi,H3MEPUTEIBHBINA
Ha6azellentpa"ToukaPocra" TP, TCPMOMETP,

JaTYUKTEMIIEPATYPhI

3 OmnpenenenuenorpenHocTein3Mepenus. PerennekauecTBeHHbIX 1 pelnieHue

3a/1a4. 3a/1a4
I'naBall.TenyioBbleABIeHUAUMETOABINXHCCJIEA0BAHNS 8q

4 OnpeneneHueyaauH e HUATEIaBIPOIIECCEU3MEH CHUST 1 OITBIT - JlabopaTopHbIit
eMIIepaTyphl HUCCJICIOBAaH TEPMOMETD,
Hab6azellentpa"ToukaPocTa" ue JaTYMKTEMIIEpAT

ypbI




PewiennesanaynaonpeneneHu eKoNn4 eCTBATENIOTHI. pelieHue
3a/1a4
[IpuMeHeH eTerI0BOr 0pacIMPEHUA I PErU CTPALluU IIpe3eHTalu

s




TEMIICPATYPhI. AHaJ’II/I3I/IO606LHeHI/IeB O3MOXHBIXBAPHAHTOB

KOHCTPYKIMU.
7 DkcnepuMeHTanbHasspaboTaNe2 «cciaeoBaHHETPOIeCCOB 3KCIIEPUMEH Hatuux
[JIABJIEHUAN OTBEPIECBAHUSY. T TeMIICPaTypPbI, KaJI0pr
Hab6azellenTpa"ToukaPocra" MeTp, cocya
CTAIOIIHUMIIBIOM,COCY
hi(o
BOJIOM,3JIEKTPOHHBICBECHI.
8 [TpaktuueckaspadoraNel «3ydeHnECTPOSHUSKPUCTAIIIOB,UX MPAKTUIECK
BBIpAIIUBAHUEY. asi
pabota
9 N3yueHneycTporiCTBaTEeIJIOBBIX IBUT ATENICH. JIEKITHS
1 [TpuboprIIIU3MEPCHUABIAKHOCTH. DKCIIEPUM EHTaIbHasspaboTa SKCIIEPUMEH Jatuux
0 Ne 3 «Omnpenesenne BIaKHOCTH BO31yXa B KAOMHETaX T TEeMICPATY PRI, TCPMOMETD
mikonbeiyHabazellentpa"ToukaPocra" » Mapil, COCyJ1 CBONIOM
1 Pemenuekauectsennbix3anaunaonpeneneaneKI /[ rennoBoroasura peleH
1 Teas.https://uchitel.pro/3anayn-Ha-KOoa-TeNI0BbIX - ne3a
BUrareneu/ a4
HIL.JaekTpryecknesiBIeHUAUMETOABIUXUCCIIEI0BAHNS
1 ITpakTueckasgpaboTaNe2 IIPAKTUYECK Hatauk
2 «OnpeneneHney1elIbHOr 0COI POTUBICHUSIPA3TNYHbI aspabot HalpsOKCHAUS, BOTILTMETP
X HpOBO,I[HI/IKOB». a ,I[BYXHpe,I[eJ'II)HBII/I,I/ICTOLIHI/I
KIIUTAaHUA
Ha6azellentpa"ToukaPocra" ’
KOMILIEKT
IIPOBOJIOB, PE3UCTO
PBLKIIIOY
1 3akoHOma1s yuacTkaienu.Pemennesanay. penieHue
3 3a1ay
1 HccnenoBannenncIionb30BaHUECBONCTBAICKTPUYECKUX HaOJIoeHUE
4 KOHJIEHCATOPOB.
1 Pemenne3anauna3zaBucUMOCThCOITPOTHBICHUSTIPOBOTHUKOBOT perieHue
5 TEMIIEPATYPBL. 3a1a4




p—

3a7a4

[TpakTnueckaspadoraNe3 MPaKTUYECK JlaTtauk ToKa,

6 «PacuernoTpebisieM o IeKTPOIHEPTHHCOOCTBEH asgpaboT JaTYAKHAMPSDKCHAUS,
HOTOZIOMA. a aMIIEpMETPABYXIPEIETbHBI
Hab6azellenTpa"ToukaPocra" o

BOJIbTMETPJIBYXIIPECTIbHBI
H,IaMITOJKa,
HCTOYHHUK
IMTUTAaHW A, KOMIIJICKTIIPOB
OJIOB,KJIFOY

1 PacuerKIIJ{pnekTpuueckuxycTponcTB. peuieHue

7




1 Pemenunesanaunazakon/xoynsa-Jlenna. pelieHune

8 3ama4

1 PemennekauecTBeHHbIX3a,/1a4. JieNioBasiurpa

9

IV.DnekTpomMarHuTHbIesIBJIEHUSA
2 [Tony4uenue u GpuKcupoBaHHOE H300paKEHNE MATHUTHBIX MPAKTUIECK JleMoHcTpanus
0 noneit.HabazellenTpa"ToukaPocra" asipabor «A3mepenne
a MAarHMTHOIOI10JIsA BOKpPYTr

NMPOBOJAHUKA CTOKOM):
JaTYuK
MAar"guTHOI o1oJjs, iBa
IITaTHBA,
KOMILJICKTIIPOBOAOB,UCT
OYHHKTOKA,
KJII0Y

2 N3ydyeHnrnecBoCTB3IEKTPOMArHuTa. HaOJIIOICHHE

1

2 N3ydeHnemMonenmaneKTpoIBUraTels. JICKIUS, JEM.

2 SKCIIEpUMEH

T

2 OKCKypceHs. Oecena

3

2 PemennekauecTBeHHbIX3a,1a4. pelieHue

4 3a/1a4

V.Onruka
2 N3y4ueHne3akOHOBOTPaKEHHUS. JEKLHUS,IEM.
5 IKCIEPUMEH
T
2 OkcnepuMmenTaibHaspaboTaNed «HabumoneHneoTpask eHUSUI AKCIIEPUMEH Ocseruress ¢
6 PETOMIICHHUSICBETAY. T MCTOYHMKOMCBETa Ha 3,5 B,

HabazellenTpa"ToukaPocra"

MCTOYHHKITUTAHHUS,
KOMILIEKTIIPOBO/IOB,
mieneBas quadpar-ma,
MOTYUMINHID, TIAHIIETHA
IUIOTHOM JIUCTE C

KPYTOBBIMTPAaHCIIOPTHPOM




[\

DkcnepuMenTaibHaspadoTaNeS « 300 paxkenusiBnuH3ax». H
abazellenTpa"ToukaPocra"

OKCIICPUMCH
T

OcseruTens ¢
HCTOYHHUKOMCBeTa Ha 3,5 B,
VMCTOYHUKITUTAHMUS,
KOMILJICKTIIPOBOJIOB,
meneBast quadpar-ma,
JKpaH
CTaJIbHOM, HaITpaBJIsAIoNIas
CHU3MEPUTETHHOMILKAIION,

COOMPAIOIIHCIIMH3HI,




paccenBaroasIMH3a, Clan
«Monens npeagMeTar
BpeiTepe
2 OkcnepuMeHTaibHaspadoTaNe6 «OmnpeneneHneraaBHoOro 1 JKCIIEPUMEH
8 (OKYCHOT OpacCTOSHUSIMONTHY €CKON CHITBUTH3 B . T
2 OxcnepuMmenTanbHaspabotaNe7 «HabmonernenaTepdepeHInnm 1 AKCIIEPUMEH
9 I (bPaKIMUCBETA. T
3 PemenunesanaynanpesoMiIcHECBETA. 1 peuieHue
0 3a/1a4
3 OxcnepumeHTaipHaspadboTaNe8 «HabumonennenomHoro 1 JKCIIEpUMEH
1 OTPaXKEHUSCBETA. T
3 PemenuexayecTBeHHbIX3a/1a4HAOTPAKEHUECBETA. 1 pelieHue
2 3a71a4
3 3anmTanpoekToB. I [poeKThI. 1 HCCIIEIOBaH
3 ust
3 N T0roBBIHKOHTPOIb3HAHUIA. 1 OUIAKTUYEC
4 KO
€3a/1aHne
34
Hmozo
TemaruueckoenmJiaHup oBaHUue(320000yuenus)
9xaace

Haum Coaep:xan Koauue ®opm Hcnoan3oBanueodop Hdat

€HOBa ue CT BO a3aHsi YAOBaHUSA a

HHMepa 4acoB THst «Toukapocra»

3aeJ1a
1 BBoanoesanatue. MHCTpyKTakmoTexHuke0e30nacHoCTH. | 1 Oecena

I.Marnerusm PR

2 OkcnepumenTanbHaspaboTaNel «Kommac.IIpuHIumpadboTey. 1 JKCIIEPUMEH




T

[TpaxkTnueckaspadoraNe2 «OpueHTH POBAHUECTIOMOIIIBIO
KoMIIaca.

IIPAKTUYECK
as

pabora




4 MarunuTsl. JleicTBueMarauToB.Pemenrueszanay 1 HaOJIrOIeHue
b
pelieH
uesajna
q
OkcnepuMeHTaibHaspaboTaNe3 «3aHUMAaTETBHBICOIBITHIC 1 AKCIIEPUMEH
MarHUTaMu». T
6 MarnutHaspyza.llonesnsienckonaempreCamapckoio61acTy. 1 Ipe3eHTanu
ST
7 JleictBueMarautHoromnojst. MarautHoenone3emim. Ha 1 JeMoHcTpamus
oazellenTpa"ToukaPocra" «H3mepenne nos
IMOCTOAH-HOI'O MATHUTa» .
JaTYUKMarHMTHOI' OITOJIA,
To-
CTOSIHHBIIMAarHUTII0JI0COBOM
8 [enictBuemarautHoronosis.Pemennesanay. 1 pelieHue
3a/1a4
9 DOxcnepuMmeHTanbHaspadboTaNed « 13roToBICHHEMAarHUTOBY. AKCIIEPUMEH
T
1 [Ipe3eHTalUAIPOEKTOB. UCCIeI0BaH
0 us
I'naBall.JjekTpocTaTuka 9y
1 OxcnepumeHnTaibHaspadboTaNeS «CTaTH4ecKOe3IeKTPUUECTBOY. 1 JKCIIEpUMEH
1 T
1 OcropoxxHOCTaTHUECKOeNIeKTprudecTBO. Perennesanay 1 pelieHue
2 3a1a4
1 DKkcnepuMeHTaIbHasIpaboTaNe6 «3aHMMAaTEIIbHBICOBITHD. 1 SKCIIEPUMEH
3 T
1 OnexTpuyecTBOBUrpyHIKax.CXeMbIpaOOoTh 1 MIPAKTUYECK
4 as
pabota
1 DAEeKTpUYECTBOBOBITY 1 KMHOIIOKa3
5
1 DkcnepuMeHTaibHaspaboTaNe7 «Y cTpoiicTBoOaTapeikm». 1 HaOJII0IeHNe
6




1 OkcnepumenTabHaspaboTaNe8 «M300peraembaTapeky». IIPaKTUYECK
7 as
pabota

1 IIpe3eHTanuANpPOEKTOB. Hay4HBbIE

8 UCCIIEZI0BaH
ust

1 IIpe3eHTanuAnpOEKTOB. Hay4HbIE

9 UCCIIeZIOBaH
ust

2 IIpe3eHTanuANpOEKTOB. Hay4HBIE

0 HCCIIEIOBAH

551




III.CBet

2 Ucrounukucsera. JIEKITHS, OcgertuTens c
0 HaGasellentpa"ToukaPocra" JEM.DKCIIED HCTOYHHUKOMCBeETa Ha 3,5
UMEHT B,
VCTOYHUKITUTAH UL, KOMILIT
eKT
HPOBOJIOB, IIEJIEBAs
nradpar-ma
2 KaxmeiBuanm? JICKITHS, ICM.
1 SKCIIEPUMEH
T
2 IToueMyMuppa3HOLBETHBIIA. JIEKIUsA
2
2 OxcnepumenTaipHaspadboTaNe9 «TeaTpreneit» JKCIIEPUMEH
3 T
2 OxcnepumenTanbHas padota Ne 10 «ConHeunbie AKCIIEPUMEH Ocserurens ¢
4 saitunku»Habasel[entpa"ToukaPocra" T MCTOYHMKOMCBeTa Ha 3,5 B,
VICTOYHUKITUTAaHWS,
KOMILIEKTIIPOBO/IOB,
nieneBas auadpar-ma,
MO IUMUITAHAD,
IUTAHIIETHAIUIOTHOM JIICTE
c
KPYTOBBIMTPAHCIIOPTHPOM
2 Jucnepcus. MbUIBHBIICIIEK TP JCKIUSA,JEM.
5 JKCIEPUMEH
T
2 Pagyrasnpupoze. IIPE3CHTALU
6 s
2 OxcnepumenTainpHaspadoTaNel 1 «Kaknomxyuurspanyry?».H JKCIIEPUMEH Ocseturens ¢
7 abazellentpa"ToukaPocra" T MCTOYHHUKOMCBETA HA 3,5

B, ucrounuknuTaHms,
KOMILIEKTITPOBOJIOB,
nieneBasanadparma,
MOJTYLMIMH/IP,IUTAHIIET
Ha MJIOTHOM JIH -
CTECKPYT OBBIM




TPaHCIIOPTUPOM

2 DKCKypcus Oecena

8

2 JlynnpienConHeuHble3aTMEHHUS. JCKIUSA,JEM.

9 IKCIIEPUMEH
T

3 Kakcinomatbiyy? Oecena

0

3 3azepka’ne. JICKIIUS, IEM.

1 IKCIEPUMEH
T

3 OkcnepuMeHTaibHaspadoTaNel 2«3epkanay IKCIIEPUMEH

2 T




3 3anMTanpoeKTOB 1 HUCCIen0BaH
3 usa
3 3aKII0YUTEIbHOE3aHATH . 3AIIIUTANIPOEKTOB. 1 HUCCIEeN0BaH
4 us

34
Hmozo

[Tporpamma mpenmosaraeT pasjindHble (OpPMBI KOHTPOJS MPOMEXKYTOUYHBIX M KOHEYHBIX pe3ylbTaToB. B pe3ynpTaTe M3yueHHUs TaHHOTO
KypCaKOHTPOJIb 3HAaHUN M HABBIKOB Yydaluxcs OyAeT MNpOXOAUTh B TedeHHe y4yeOHoro kypca - B ¢opme (pOHTAIBHOrO OIpoca,
CaMOCTOSTEIIbHBIXIMIPAKTHYECKUX pPabOT, IUCKYCCHMM C BBICTPOSHHBIMH JIOTHYECKUMHU I[ETIOYKaMH U JoKa3aTenabcTBaMu. OIleHHBaeTCs
CaMOCTOSTEIIbHOCTHBBITIOIHEHHS 3a7a4, TaK e paboTa ydamuxcsi OIICHWBACTCA C YYETOM HMX AaKTHBHOCTH, KayeCTBa IOATOTOBJICHHBIX
BBICTYIJICHUH,IEMOHCTPALIMOHHBIX OIBITOB, YMEHHN pemieHus 3anad. OIeHuBaeTcsi TakKe ydacThe B OOCYKIEHHH, KayeCTBO 3aJaBaeMbIX

BOIIPOCOB, BJIAJICHUEMOHOJOTHYECKONHU THATIOTMYECKOMPEUBI0, YPOBEHDb (PU3UYCCKOM KOMITETCHITUH.

WroroBast arrecrands 1O BHEYPOUYHOM JEATENBHOCTH ywammxcs 7-9 kiaccoB «O3agnayeHHass (U3MKa» TPOBOJAUTCA B
(bOpMETUIAKTHICCKOTO 3aJaHMsl B IICJIAX OIMPEACIICHUS CTEIEHH OCBOCHUS YyYalllUMHUCS Yy4eOHOrO Marepuana Mo MpaKTHYeCKod (u3uKe, B
pPaMKaxO0CBOSCHHSIOCHOBHOW 00pa30BaTEIILHOM IMMPOrpaMMBbl OCHOBHOT000IIEr0 00pa3oBaHHUI.

3a1aHUSIOPUCHTHPOBAHBIHATIPOBEPKY Y CBOCHHSICOACPIKAHUAPA3ICIIOB/ TEM:

- 83aumooeticmeueme(ni10mHOCMbEewecmea, CUIamperus, Kodphuyuenmmp enus) (Mo0yab 7Knacc);
- 9JIeMEeHMbICMAMUKU, MENI08bLEABNIeHUL, INeKMPOCMAMUKA,3aKOHBINOCMOAHHO20MOKA,3AKOHBIONMUKU (MOOYIbEKAACC);

Dopma - ouoakmuueckoe 3a0anue (mecmol, NPAKMUYECKUe 3a0anusl, peuieHue meopyeckux 3a0ay) COCTaBICHHI B IBYX

BapuaHTax.BpeMsBbIIoMHEHN pabOThI— OIUHYPOK.

Iinanpadorsi(7Ki1acc)
Homep | IIpoBepsiemblie IIposepsiembleyMeHH S banan
3aJJaHu 3J1eMeH 3aBBINMOJIH
s ThICOAEPKAHUS eHue3aaH
us




[IpakTuueckaspadora. YMenuecoopaTbpak THIECKYIO
YCTaHOBKYCOTJIACH 033 IaHHSI

OnpenenurenpHasiGpopmyia 3HanneopMyIMIOTHOCTHBEIIECTRA,
BEJIMYMHBI cuJia TpeHUs

N3mepeHnepu3nueckon YMEHUENnoIb30BaThCSIM3MEPUTETHLHBIMU




BCIIMYUHBL npubopamMu,onpenesIThIICHYACICHUS
pruOOPOB,U3MEPATH(PUZUICCKYIO

BCIIMYUHY.

4 BberyucnuTenbHbIEHABBIKH Boruncnatepu3ny ecKyoBeInYnH 1
y,3aIIUChIBATbPE3yIbTATBEANHULA
X

n3MepeaussCU1U

MaxkcrManbHOEKOJINYECTB00AITIOB3aBBITOTHEHHEPAO OThIcOCTaBIsieT 10 Oaos.
BrictaBieHneorMerok:oTMeTka«S»-80-100% -8-100aima,otMeTka«d»-66%-79% -76amioB,otMeTka«3»-30%-65% -6—36amna,
oTMeTKa«2»- MeHee30%-0—-20ana.

HNroroBasiarrecranus/Kiaacca

«O3agaueHHas pu3nKa»

BapuantNel

Hcnonb3ysipbluakHbIEBECHI,MEPHBIMIIMINHP,CTAKaHCB 00N, LINIIMHIP,COOEPUTEIK CIIEPUM EH TAJIbH YIOY CTAHOBKY IS0 pE€JICHUSIIIIOTH OCTUMAT
epraJia, 13 KOTOPOrOU3T OTOBJICHIMIMHIP.
B6siankeoTBeTOB:

e clenaiTepuCyHOKAIKCIIEpPUM EHTaIbHONYCTaH OBKU IO peleIeHUsI00beMaTeNna;
e 3anuIUTeGOPMYITy IS PACUETATUIOTHOCTH;
®  YKaXHUTEPe3yIbTaThIM3MEPEHUSIMACCHIIINHAPAanerooodrema;

® BANMMIMIMUTCYHUCICHHOC3HAUCHUCIIJIOTHOCTUMAaTCpUaJlallnJIMHIpA.

BapuanTNe2

Hcnonp3ys0pycokckproukoM,iMHaMoMeTpenpenenomusMepenus | H,nunamomerpenpenenomusmepenusaSH,2rpysamaccoii 1 00r, Hanpasstomas,



co0epuTe  SKCIEPUMEHTAIBHYIO  YCTAHOBKY  JUIS  ONpeaesieHuss  KodpduimeHTa  TpeHHUs CKOJIILKCHHSI ~ MEXAy  OpyckoM
UIIOBEPXHOCTHIOHAIIPABIISIONICH.
BoOnaukeoTBeTOB:

e ClemanTepUCYHOKIKCIEPHUMEHTaIbHONYCTaH OBKH;



e anumuTedopMyITyaIspacyeTakod P PUIIHEHTaTPEHUACKOIbKCHHUS,

e VKaxuTepe3yJbTaThIN3MEPEHHUIBECAOPYCKACTPY3aMUUCHIIBITPEHUSCK OJIbK CHHUSTIPUIBIKEHUUOPY CKaCTPy30MITOMOBEPXHOCTHHATIPABJIS
FOIIIEH;

e 3anumMTeYHCICHHOC3HAYCHU EK0d PPHUIIMECH TATPEHHUSICKOIBKCHHUSL.

OTBETI)II/IKPI/ITepI/II/IOIIEHI/IBaHI/IHBbIHOJIHeHI/IHSa}la

Hui(7xnacc)BapnantNel

1) V=V—-V, 2)p=m/V

3)m=66 r;V=56M1=56 cm?; 4) p=1.2r/em*=1200 kr/m>.

Conep:xxaHuekpurTepu Bana
s bl

[TosHOCTBIOTIPaBUIILHOCBHINOJTHEHH €3a/1aH U, BKITIOYatOIIeeBCeOs :

® CXEMATHYHBIHPHCYHOKIKCIIEPUMEHTAIbHOIYCTAHOBKH;

e (hopmyiy Uil pacu€Ta UCKOMOM BEJMYUHBI TI0 JIOCTYITHBIM U U3MEPEHUS BEITMUUHAM (8 OAHHOM Clyuae
OI10NPeOeNeHUANIOMHOCIU Mea), 4
® TIPAaBWIBHO 3alMCaHHBIE PE3YIbTATHI MPSIMBIX H3MEPEHHUI (8 OAHHOM CIyuae pe3yabmamyl Usmepenus Maccol
mena uobvemamena);

*  TOJYYCHHOCIPABHIILH OCYH CJICHHOC3HAYCHHCH CKOMOMB SIIMYNHBI

[IpuBeneHsl BCe 3J€MEHTHI TPaBUJIBHOTO OTBETa 1-4, HO TOMyIleHa OIKMOKa PU BHIYMCICHUN 3HAYEHUS
HCKOMOWBEINYUHBI.

nJn
JlonymienaomumoKanpruodo3HaueHUHETMHATIN3M €pEH UM CKOMONBenmnauHbL. MJIN 3

JlonyeHaomokaBcxeMaTHYHOMPH CYHKE3KCIIEpUM EHTAJIbHOM Y CTAaHOBKH, UTHPUCYHOKOTCYTCTBY €T, I OTCYTC
TBYET()OpPMYJIaBOOIIEMBUIEISIPACUETANCKOMOM BETMYHHbI




CraenaHpHCyHOKAKCIIEpUM EH TalbHONY CTAHOBKH,IIPaBUJIBHOI PUBE/€HbI3HAY EHUAIIPSIMBIXM3M €PEHUHBETNYMH, HOHE3AIIHC
aHa(opMyaass pacyeTancKOMOM BEIMYHMHBI, U HEMOJIY4YeH OTBET.

N

[IpaBuiibHONIPUBEIEHBI3HAY EHUS T PIMBIXU3MEPEHUHBENYNH, a1 caHaOpMyIaaiisipacy €Tau CKOMONBETMYMHbI, HOH €TI0
JIy4€H OTBET,U HENPUBEICH PUCYHOK IKCIIEPUMEHTAIbHONYCTAHOBKH.

nim

[IpaBriibHONIPUBEIEHBI3HAY EHUATPAMBIXU3MEPEHNU I, IPUBEIEHI PABUIIbHBI OTBET,HOOTCYTCTBYIOTPH CYHOK3KCIIEPUM EHT
aJIbHONyCTaHOBKUU()OPM YA 111 pacd €Tal CKOMOWB EITMUNHBI

3anucaHbl TOJIBKO MPAaBWIbHBIE 3HAUEHUS MTPSIMBIX
n3mepenuii. MUJIN

[TpuBeneHONpPaBUIIbHOC3HAYCHUETOIBKOOIHOT OM3IPSMBIXH3MEPEHHI, UTIPEICTaBICHANIPABUIIbHO3A CAHHASI(HOPM yTa 1T
sl pACYCTaCKOMOM BEIUYNHEI.

nim
[IpuBeneHonpaBUIIbHOE3HAYEHUETOIBKOOHOI OM3IIPSIM BIXU3MEPEHU I, UCIETAHPU CYHOKIK CI1 €PUM €H TaJIbH Oily CTAHOBKH

Bce cityuau BbIlONHEHMS], KOTOPbIE HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM KpUTEPHUSAM BbIcTaBieHus 1, 2, 3 uim 4
6amnoB.Pazpo3HenHbIe3anycu.OTCYTCTBUETONBITOKBBITIOJTHEHUSI3aJaHUS

Maxkcumanvuviibann

BapuantNe2

1y

£

2) Fynp=F;p  (IpupaBHOMEPHOMIBUKEHUN);

Frp=uN;N =P— Fpp=uP ;u =




3) Fyup=0,44H;P=2,8H
4Hu=0,16

Coaepxannexkpurepn
b

Bana
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[TomHOCTRIONPAaBUIIHLHOEBHITTOJTHEHH €32 TAHH S, BKITFOUAIOIIEeBCEOS :

® CXEMaTHYHBINPUCYHOKIKCIIEPUMEHTAILH Oy CTAHOBKH;

e (opmyiy sl pacd€Ta MCKOMOM BEJTMYUHBI TI0 IOCTYITHBIM JUISI U3MEPEHUS BETMUUHAM (8 OAHHOM cyuae 0is
onpeoeneHusKoIhuyuenmampenus),

® TIPAaBWIBHO 3aIMCAaHHBIE PE3YJIbTATHI MPSIMBIX H3MEPEHHU (8 OAHHOM CIyude pe3yabmamyl usmepenus éeca meid ¢
08YMASPY3AMUU CUTBIMPEHUACKOTbIHCEHUSL),

*  TOJYYCHHOCIPABHJILH OCUH CIICHH OS3HAYCHHEH CKOMOWB TN HBI

[TpuBeneHbIBCEdTIEMEHTHITPABIIILHOT00TBETa | -4, HOIOMYIIIeHa O OKATPUBBIYHCIICHU3HAYCHU ST CKOoMoWBenuunHbL. JIN
JlomymeHaommokan puodo3HauyeHUHEeTUHUITU3M epeHHsI CKOMOMBemnunHbL MJTA

JlomymieHaommoKaB cXeMa TAYHOMPH CYHKEIK CTIEPUM EHTaJIbHON y CTAHOBKH, UJTMPH CYHOKOTCYTCTBY €T, HJIMOTCYTCTBYET(hOpMYyJia
BOOIIEMBUICIIS PACUCTAMCKOMOW BEIMYNHBI

CraenaH puCYHOK 9KCIIEpUMEHTAJIBHOW YCTaHOBKH, IPABUIJIBHO NPUBEIEHBI 3HAUEHUS NIPSMBIX U3MEPEHUN BEIIMYHH, HO HE
3anucanadopMya s pacdeTauCKOMON BEJIMYUHBL U HEIOJIy4YeHOTBET.

nim

[IpaBuiibHONPUBEEHBI3HAY EHUSATPIMBIXU3MEPEHUHBEINYHH, 311 caHa(OPMyJIa1Ipac €Tau CKOMONB ETMYMHbBI, HOH ETI0JTy4 €HOTB
€T, NHEIIPUBEJCH PUCYHOKAKCIIEPUMEHTAIbHONYCTaHOBKH.

N

[IpaBunbHONpPUBEIEHBI3HAY CHUATIPAMBIXU3MEPEHUH, IPUBEICHITPABUIbHBIN OTBET,HOOTCYTCTBYIO TP CYHOKIK CITIEPUM EHTATbHOU Y C
TaHOBKHHU(OPMYJIaIJIIpaCUCTAUCKOM O BETUIMHBI




3anucanbl TOJILKO MPaBUJIbHBIE 3HAUECHUS MPSIMbBIX

n3mepenui. 1JIN
[TpuBeaeHONMpPaBUIIbHOC3HAYCHHETOIBKOOHOT OM3ITPAMBIXU3MEPEHU I, MITPEICTaBlICHAIIpaBUIIbHO3aIT CaHHasA(HOpPM yJIaisIpacyeTa
WCKOMOH BEITUYHHEL.

NJn

[IpuBeneHompaBUIIbHOE3HAYEHUETOIBLKOOTHOT OM3IPAM bIXU3MEPEHU I, MCAETaHPU CYH OKIKCIIEPUMEHTaIbH Oy CTAHOBKH

Bce CJIy4daHd BBIITOJHCHUA, KOTOPBIC HC COOTBCTCTBYIOT BbIIICYKA3dAHHBIM KPUTCPUSM BbBICTABJICHUS 1, 2, 3nmm 4
6aJ'IJ'IOB.Pa3p03HeHHBICSaHI/ICI/I.OTCYTCTBI/ICHOHBITOKBI)IHOHHCHI/ISISa}IaHI/ISI

Maxkcumanvuoliibann




ILnanpadoTbi(8Kiracce)

Homep | IlIposepsiembie IIpoBepsieMbleyMeHH Bana
3aIaHu 3J1eMeH | 3aBbINOJIH
a1 THICO/IePKAHUSA eHHe3a/1aH
usl
1.1 SIBIEHUTEIIONPOBOIHOCTH OO0bsCHEeHNESIBICHUUTEIIIONPOBOIHOCTH 1
1.2 ArperatHble UYrenuerpapuKkoBHArpeBaHUATEN. 1
COCTOSIHU

s

BELIECTBA
1.3 3aKOHBIITOCTOSTHHOIOTOKA [IpakTuyeckneyMeHusmopadoTecaIeKTponpudopamMu. Y MEHIE 4

HAaXO0XCHUSBEJIMYMHBIIKCIIEPUM EHTaIbHBIMMETOJIOM

HUTOTI'O 6
2.1 SIBNIEHUATENIONPOBOIHOCTH OO0bscHEeHNEsIBICHUUTEIIONPOBOAHOCTH 1
2.2 ArperaTtHbie UrenuerpapuKkoBOXJIaXkKICHUATEN.

COCTOSIHU

s

BEIIECTBA
2.3 3aKOHBITTOCTOSTHHOTOTOKA [TpakTHyeckneyMeHHusmopadoTecITEKTpoTpudopaMu. Y MEHNE 4

HAaXO0XIECHUSBEIMYNHBIIKCIIEPUM EHTAJIbHBIMMETOJIOM

HUTOI'O 6
MaxkcumanbHOEKOINYeCTB00AIOB3aBhIIONHEHHEpaOOThICOCTaBIsIeT 6 0asioB.
BrictaBnenneoTMeTok:0TMeTKa«5»-80-100%-_5-6 Ganna,otMeTKa«4»-66%-79%-_4 0ajua,0TMETKa«3 »- 30%-65%-2

Oaya,otMeTKa«2»- meHee30%-_1 Oa.
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IIpomexkyTouHasiaTTecTanuAa8KIacca

«O3agavennas ¢pusnka»Bapuanr 1

1.Ha cHer monoXwuium TpU Kycka CyKHapa3IMIHOWOKpacKu: Oemnblid, YyepHBId M 3eneHblil. Kornma cojHIle mpurpeno, To CIycTs HEKOTOPOe
BpEeMSMOAHUMH TpoTasiyicHer (puc.98).KakuMHOMepoOMHaITOMPU CYHKE0003HaUEHOOERI0e, YEPHOECH 3eTIEHOECYKHO?

1. benoe—1, yepHoe—2,3eneHoe— 3.
2. benoe—2, yepnoe—3,3eneHoe— 1.
3. benoe—3, uepnoe—1,3eneHoe— 2.

2.IIpukakoiiTemnepaTrypeHa4aICAIpPOLECCIIaBICHUA ?
1.50 °C; 2. 100 °C; 3. 600°C; 4. 1200 °C; 5. 1000°C.
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1. Co0 epI/ITeLleHBHOCXCMe.OHpe,Z[eJ'II/ITeCOHpOTI/IBJ'IeHI/IGSHCKTpI/I‘ICCKI/IXIIaMHI/ICHOHBSyﬂaMHepMeTp,BOHBTM CTp.

1

T

s —
Puc. 176

IIpomexxyTouHasiatTecTanmusa8kiIacca

«O3agavyennas pusnka»Bapuanrt2

1. KnomeukenpuOUTHIIBaOAMHAKOBBIXJIM CTA0 €10MKeCcTH. BHYTpEeHHSAI0BEPXHOCTHOITHOT OU3HUXITOKPBITAKOMOTHIO, aApyTa
socraBieHdGmEcTAIeH . KHapyKHONMTOBEPXHOCTUIIMCTOBIPUKIICEHBIBOCKOM CTUYKHU. M €K 1Y IM CTAMUTI OM eIal0 TPaCKaIeHHbIM e TAJITTHY € CKU T
mapuk(puc. 93).O1HOBPEMEHHOIUOTIIAAYTCITUYKN OT JIMCTOBXKECTH?

1. OnpHOBpEMEHHO.
2. OT3aK0II4E€HHONIIOBEPXHOCTU CINYKHOTIIA Iy TPaHbIIIE.
3. Or0OnecTAIelnoBepXHOCTUCITUYKUOTIAyTPAHBIIIE.

2. IlpukakolTemMIiepaTypeHadaIcAIpoLeCCOTBEPICBAHMS ?



1.50°C; 2. 80 °C; 3. 600°C; 4. 1200 °C; 5. 1000°C.

Puc.
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CobepuTe nens no cxeme. Onpenenute padoTy, BBITOJTHEHHYIO 3JIEKTPHYECKUMHU JJaMIIaMU B T€UEHHUE 5 MUH, UCTIOJb3Ys
aMIepMeTp,BOJIbTMETP,CEKYHOMEp



1
3)

12
3)

OTBEeTBIMKPUTEPHUHOLCHUBAHUSABBINIOJIHEH!
2)5 sizaganui(8kJiacce)

1.Cobpatsiienbnocxeme.
1Bapuanr

2. [MonkMmoYnTHAMIIEPMETPUBOIHTMETD, yUU THIBASTIPABUIIATIOAKIFOYCHUATTPUOOPOB.

3. IlpoBecTunpsiMmpie3MepeHUsI(CUITBITOKAHATIPSK CHH ST )
4. IloBeluuciauTenbHONPOpMYie  ONpPEeneNUuThUCKOMYIOBEIHUHHY.

2BapuaHT

2)2

1.Cob6path 1enbnocxeme.
2. [MonknounThaMIIEPMETPUBOIILTMETP, yUUTHIBASI PABUIIATIOAKIIOUEHU AT PUOOPOB.

3. IIpoBecTunpsambien3MepeHUs(CUILITOKAUHATIPS K CHUS ).
4. TToBpruncauTenbHOR POPMYTIE  ONMPENENUTEUCKOMYIOBEIHUNHY .



HToroBas aTrrecTanus 1o BHEYPOUHON JeATENbHOCTH ydanmxcs 9xnaccoB «O3agauenHas puznkay npoBoauTcs B pOpMe3alUTHIIPOEKTOB.

dopMa KOHTpOJII — 3aluTa MpoekTa. Begymumu MeTogamMu O0O0y4YeHHUsS SBISAIOTCSA: OOBSICHHUTEIBHO-WILTIOCTPATUBHBINA, YaCTUYHO-
MTOMCKOBBIN, M CCIIEIOBATEIbCKUN: aHAIU3 WHQOpPMAIIUU, TTOCTAHOBKA JKCIIEPUMEHTA, MPOBEACHUE HCCIEAOBAHUN. DTH METOAbl B HauOOJbIICH
CTEIeHNO0ECIIeUrBAIOT Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKHX cCIOCOOHOCTEeH. Ponb yuurtens B oOydeHHH

MCHACTCS: OHBBICTYIIACTKAKOPIraHnU3aTOpP, KOHCYJIbTAHT,9KCIICPTCAMOT OIIPOUCCCAACATCIbHOCTU yHallIUX CAUN eépe3ym>TaT OB.

TpeboBaHusIK3aUTENPOEKTA:

. MarepuanocTyneHuHay4eH, u1en pacKpbIThl. KauecTBeHH 0en310K eHUECOAep KA UeTKasl,[PaMOTHAsIPEUb,1€PECKa3TEKCTA (O yC

KaeTCFI3a‘-II/ITBIBaHI/I€I_II/ITaT);HaI/I6OJI€eBa)KHBI CIIOHATHA ,3aKOHBI I/I(l)OpMYHBII[I/IKT}’IOTCﬂI[Hﬂ 3aIlluCH.

. HarnsgnoenpencraBieHreMareprana( CHCIIOIb30BaHUEM CXEM,YePTEK e, PUCYHKOB,HCIIOIb30BaHUETIPE3EH TAIIUH )
. Hcnonb3oBaHuEN paKTHY €CKUXMUHU -UCCIIEI0BaHUM(I10KA3011bITA)

. KauecTBEeHHBIEOTBETHIHABOI POCKICTYIIATEIIEUTIOTEME

. YeTtkochopMyIHPOBAHBIBBIBObI

I puoan3uTEeIbHBIETEMBITBOPYECKUXITIPOCKTOB,IIPE3eHTAIIUM:

1. KakusmeputbHEN3MepUMOE.

2. TOYHOCTBEU3MEPEHU.

4. UcropusikaneHaaps.

5. OTneco4HbIX YaCOBIOATOMHBIX.

8. ConneuHascucrema

9. CKOpOCTHABMKEHUATPAHCIIOPTABIOPOE
10. DHeprusiBeTpa

11. Kakynep:xatbpaBHOBECHE

12. Tlouemynanarorrena
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IHosicHHUTEJIBbHAA 3aIIUCKA

Lentpsl o0pa3oBaHUs €CTECTBEHHOHAYYHOIl HampaBieHHOCTH «Touka pocTa» CO3JaHbBI C
HEeNbI0 pPa3BUTUSA Yy OOy4YalOIIMXCSl €CTECTBEHHOHAYYHOW, MaTeMaTHYeCKOH, HH(POPMAIMOHHOM
IrPaMOTHOCTH, (DOPMHUPOBAHHUS KPUTHYECKOTO M KPEATHBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS
HABBIKOB €CTECTBEHHOHAYYHOU HAIlPaBICHHOCTH, a TaK)Ke JJIs IPAKTUYECKONH OTpaOOTKH y4yeOHOro
MaTepuaia o yueoHoMmy npeamery «Pusukay.

eab u 3aga4n

* Peamm3zanmsi OCHOBHBIX O0IIEOOpa3OBATENBHBIX MPOrpaMM IO  y4eOHBIM IpenMeram

€CTECTBEHHOHAYYHON HANpPABJICHHOCTH, B TOM YHCIE B paMKaX BHEYPOYHOH ESATEILHOCTH

00yYJaroIIMXCS.

* PazpaboTka u peanuzanusi pa3HOypPOBHEBBIX JIOMOJHUTEIBHBIX 0011€00pa30BaTEbHBIX TPOrpaMM
2



€CTECTBEHHO Hay4YHOM HAIIPaBJIEHHOCTH, a TAK)KE MHBIX IPOTrpaMM, B TOM YHCJIE€ B KaHUKYJISIPHBIN
MIEPUOA.

* BoBieueHne yqammxcs ¥ mearornaeckux pab OTHUKOB B MPOEKTHYIO ICATEIHHOCTb.

* Opranu3zanysi BHEy4eOHON IeATEJbHOCTH B KaHUKYJSIPHBIA MEpHOJ, pa3paboTKa U peanu3arius
COOTBETCTBYIOIIMX OOpa30BaTENbHBIX HPOrpaMM, B TOM YHCIE ISl Jareped, opraHu30BaHHbBIX
00pa3oBaTeIbHBIMH YUPEKICHUSIMU B KAHUKYJISPHBINA MTEPUO/.

* IloBbimenue npoecCHOHATBLHOTO MacTepCcTBa  IMEJarormuyeckux pabOTHUKOB  IEHTpA,
peasm3yIONMX OCHOBHBIE U JIOMIOJIHUTEIbHbIE 00111e00pa30oBaTelIbHbIE TPOrPAMMBI.

* Coznanue nentpa «Todka pocTa» mpeanoiaraeT pa3BUTHE 00pa30BaTEIbHON MHPPACTPYKTYPHI
o0mieo0pa3oBaTe/IbHOM ~ OpraHU3alMkd, B TOM 4YHCJIE OCHAaIleHHEe 0O0Ie00pa3oBaTelIbHOM
OpraHu3alNu:

* 000pynOBaHMEM, CpEACTBAaMH OOydeHHs M BOCIHMTaHHS Ui H3y4eHHs (B TOM dHCIE
SKCIEPUMEHTAIBHOI0) MPEAMETOB, KYypCOB, MAMCHMIUIMH (MOAYJEH) eCTeCTBEHHOHAY4YHOMH
HANpaBJIEHHOCTH TpH  peaju3allid  OCHOBHBIX  O0IIE0Opa3OBaTENBbHBIX  MpOrpaMM U
JONOJTHUTENBHBIX 00111€00pa30BaTeNbHBIX MPOrpaMM, B TOM YHCIE JIJISI PACIIUPEHUS COACPKAHUS
yueOHoro npeamera «duznkar;

* o0opynoBaHueM, cpencTBaMM OOY4YeHHMs M BOCHUTAHUSA [UId pEIM3aLUU  [POrpaMm
JIOIOJIHUTEJIBHOIO 00pa30BaHUs €CTeCTBEHHOHAYUHON HalpaBJIeHHOCTEH;

* KOMIIBIOTEPHBIM M HHBIM 000PYIOBaHHEM.

[TpoduyibHBIH KOMIUIEKT 000PYIOBaHUS MOXET ObITh BBIOpaH JjIsi 00111e00pa3oBaTEIbHBIX
OpraHu3aluii, UMEIOIMX Ha MOMEHT co3/1aHus eHTpa «Touka pocta» Habop cpelcTB 00ydeHUs U
BOCITUTAHUS, TIOKPBHIBAIOLINN CBOUMH (PYHKIIOHATBHBIMU BO3MOXHOCTSIMU 0a30BbIe TOTPEOHOCTH
IpY U3y4eHUH y4eOHOoro nmpeaMera «Pusnkay.

MunumanpHO  HeoOXoAuMble (QYHKIMOHAJIbHBIE U  TEXHMYECKHe TpeOOBaHMS U
MUHUMAaJIbHOE KOJIMYECTBO 000PY10BaHNUS, IEPEUCHb PACXOAHBIX MAaTEPHAIIOB, CPEACTB O0yUEHHUS U
BOCIIUTAHUSI U1 OCHAIleHWs LeHTpoB «Touka pocta» ompenenstorcs PermoHambHBIM
KOOP/AMHATOPOM C YY€TOM MPUMEPHOI0 MepedHsi 000py10BaHuUs, PACXOJHBIX MaTEPUAJIOB, CPEIICTB
00y4eHHUs1 ¥ BOCIHUTAHUS JJIsl CO3/IaHUS U o0ecrnedeHns (GyHKIIMOHUPOBAHUS IIEHTPOB 00pa30BaHuUs
€CTeCTBEHHOHAyYHOW HampaBieHHOCTH «Touka pocta» B 001Ie00pa30oBaTENbHBIX OpPraHU3aLUsAX,
PacCIONI0KEHHBIX B CEBCKOW MECTHOCTH M MaJIbIX TOPOJIaX.

[TpodunbHBIE  KOMIUIEKT oOopynoBaHusi obecneunBaeT 3(G(EeKTHUBHOE TOCTHIKEHUE
00pa3oBaTeIbHBIX  PE3yJbTATOB  OOYYAIOUIMMHCS 1O MpOrpaMMaM  €CT€CTBEHHOHAaYYHOMH
HaIpaBJIEHHOCTH, BO3MOXKHOCTh YITyOJIEHHOTO U3y4EHUs OT/AENbHBIX MIPEIMETOB, B TOM YHCIE IS
¢dopMupoBaHus M300pETATENHCKOTO, KPEATHMBHOTO, KPUTHYECKOTO  MBIIJICHUS, Pa3BUTHUS
(YHKIIMOHATIBHON T'PaMOTHOCTH y OOydYaromuxcs, B TOM YHCJIE €CTECTBEHHOHAyYHOH U
MaTeMaTU4eCKOM.



DKCHEpPUMEHT SIBIISIETCS MCTOYHUKOM 3HAHMM W KPUTEPUEM WX HCTUHHOCTH B HayKe.
Konuenuus coBpeMmeHHOro 00pa3oBaHus MOAPA3yMEBAET, UTO B YI€OHOM DKCIEPHUMEHTE BEAYIIYIO
pOJb  TOJDKEH 3aHATh CAaMOCTOSITENIBHBIM HCCIENOBATENbCKUM YUYEHUUYECKUH OKCIEPUMEHT.
CoBpeMeHHbIE SKCIIEpUMEHTAIBHBIE HCCICNOBAaHUS 1O (U3MKE YyXKe TPYIHO MPEACTaBUTh Oe3
UCIIONIb30BAHUSI HE TOJNBKO aHAaJOroBbIX, HO U UU(QPOBBIX H3MEPUTENBHBIX MpubopoB. B
denepanbHOM rOCyIapCTBEHHOM obOpasoBaTenbHOM crangapte (manee — DI'OC) mponwucano, 4To
OJTHAM W3 YHHBEPCAJIbHBIX Y4eOHBIX neiicTBuil (manee — YVY]I), mpuoOpeTaeMbiX ydaluMucs,
JOJDKHO CTaTh YMEHHUE «IIPOBEICHUS OMBITOB, MPOCTHIX AKCIEPUMEHTAIBHBIX HCCIEIOBaHUH,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHI C MCHOJIb30BAHUEM AHAIOTOBBIX U MU(PPOBBIX M3MEPUTENbHBIX
puOOpoB». YUeOHBIN IKCIEPUMEHT N0 (U3UKE, MPOBOJAUMBIA Ha TPAJAUIIMOHHOM O0OPYIOBAHHH
(6e3 mpuMeHeHusT TH(PPOBBIX TAOOPATOPHIL), HE MOXKET B TIOTHOM Mepe 00eCleunTh PelIeHHe BCeX
oOpa3oBaTenbHBIX 3a/7lad B COBpeMeHHOW Imkosie. CroKMBIIAsiCs CHUTyalus O0OycCJOBJIeHA
CYIIIECTBOBAHHUEM PsiJia TPOOIIEM:

* TPaJAMIIMOHHOE IIKOJbHOE O0OpPYAOBAHHE M3-3a OIPAaHUYECHMS] TEXHUYECKUX BO3MOXKHOCTEH HE
MO3BOJISIET MPOBOAUTH MHOTHE KOJMYECTBEHHBIE HCCIIEI0BAHMUS;

* JUTMTENBHOCTD MPOBEICHUS (PU3NIECKUX MCCIICIOBAHII HE BCETIa COTIACYETCs C JTUTEIHbHOCTHIO
y4eOHBIX 3aHSITHH;

* BO3MOXKHOCTb NPOBEECHUS MHOTUX (DU3MUECKUX MCCIIEAOBAHMUI OrpaHUYUBAETCsS TpeOOBaHUAMU
TEXHUKH 0€30MMacHOCTH U JIp.

[MudppoBas nmabopaTopus KapIuWHAIbHBIM 00pa3oM HU3MEHSET METOJUKY U COJep)KaHue
OKCIIEPUMEHTAIBHON JIEATENIbHOCTH U TOMOTAaeT pEeIIUTh BBIIICTIEPEUUCICHHBIE TTPOOJIEMBI.
[upokuit crexkTp HUUPPOBBIX MATYNKOB IMO3BOJSIET YYalIMMCS 3HAKOMHTBCS C IMapaMeTpaMu
(U3NYECKOro HKCIEPUMEHTa HE TOJBKO HAa KA4eCTBEHHOM, HO W Ha KONMYEeCTBEHHOM YypoBHe. C
NOMOIIBI0 U (pOBOI adOpaTOprM MOKHO MPOBOAUTH JUIMTEIbHBIN OSKCIEPUMEHT Jake B
OTCYTCTBHH JKCIIepUMeHTaTopa. IIpu »TOM u3MepsieMble JaHHBIE M PE3YyIbTaThl UX 00PadOTKH
0TOOPaKAIOTCS HEMOCPEICTBEHHO HA YKpaHE KOMITBIOTEPA.

B mnpomecce ¢hopMHpOBaHHS 3KCHEPUMEHTAIBHBIX YMEHUH 1O (U3MKE ydalluhics YIUTCS
MIPEICTABIATh HHPOPMALIHIO 00 HCCIeIOBAHUH B YETHIPEX BHIAX:

* B BepOaJIbHOM: OMHUCHIBATH OSKCIEPHUMEHT, CO3/1aBaTh CIIOBECHYIO MOJEIb JKCIEPUMEHTA,
(buKCUpPOBAaTh BHUMAHUE HA U3MEPSIEMBIX (PU3NYECKUX BETMYHMHAX, TEPMUHOJIOTHH;

* B TAOJIMYHOM: 3aIIOJHSATH TaOJHIIBI JAHHBIX, JEKAIIUNX B OCHOBE MOCTPOCHUS TpaukoB (IIpu 3TOM
y yYamuXxcsi BO3HUKAET MEPBUYHOE MPE/ICTABICHUE O MACIITa0ax BEIUUUH);

* B rpaduueckoM: CTpOoUTh rpaduKkd TO TaOJUYHBIM JAHHBIM, 4YTO TIO3BOJIACT MEpPEHTH K
BBIJIBIDKEHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAYy (DM3MYECKUMHU BeTUYMHAMU (TIPU TOM
YUHUTETh TIOKa3bIBACT MPEHMYIIECTBO B BU3YyaJHM3allUd 3aBUCUMOCTEH MEXKIY BEIUYMHAMU,
HarJsiIHOCTh U MHOTOMEPHOCTb);

* B QHAJIUTUYECKOM (B BHJI€ MaTEeMaTUYECKHX ypaBHEHUI): IPUBOJUTh MATEMATHUYECKOE OMHCAHHE
B3aMMOCBSI3U (PU3HUECKUX BEIMYMH, MaTeMaTHUYeCKOe 0000IIeHN e TOTYyYeHHBIX Pe3yIbTaToB.

[Tepexon kK Kaa0OMy 3Tamy MpeAcTaBieHus HHGOPMAIMK 3aHUMaeT JOCTATOYHO OOJIbLION
MIPOMEXKYTOK BpeMeHH. besycnoBHo, B 7—9 kiaccax 3TOT mpoluecc HEoOXOAUM, HO B CTapIIUX
KJlaccaxX 3TO BpeMsl MOXKHO ObLIO Obl OTBECTH Ha pellieHue 0osiee BaKHBIX 3ahad. B aToM miane
uudpoBbie 1a60paTOPUU MO3BOJSAIOT CYHIECTBEHHO SKOHOMHUTH BPEMsl, KOTOPOE MOXKHO MOTPATUTH
Ha (OPMUPOBAHHME HCCIENAOBATEIbCKUX YMEHUN YYaIIUXCs, BBIPAKAIOMIMXCA B CIEIYIOIINUX
JICUCTBUAX:

* OIpezieNieHrne POOIEMBI;

* IOCTAaHOBKA MCCJIEIOBATEIHCKON 3a1a4H;

* TUTAHUPOBAHUE PEIICHUS 3aaUH;

* IOCTPOECHUE MOJIEIIEH;

* BBIIBUKCHHE THIIOTES;

* SKCIIEpUMEHTATbHAS TPOBEPKA THIIOTE3;

* aHAIIM3 TAHHBIX YKCIIEPUMEHTOB HITH HA0JII0ICHU;
* popMyITHpPOBAaHKE BHIBOIOB.

[MocnenHue TOABI y  ydyammxcs HAONMIOJAaeTcs HU3Kas  MOTHBAIUS — M3y4YCHHS
€CTECTBEHHOHAYYHBIX JUCUUIUIMH U, KaK CIEACTBUE, MaJieHue KauecTBa oOpa3oBanus. L{udposoe
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yueOHOe 000pyIOBaHHE TIO3BOJSIET YYalMMCS O3HAKOMHUTBCS C COBPEMEHHBIMH METOAaMHU
WCCJICJIOBAHUS, TIPUMCHSICMBIMU B HAYKe, a YIUTEII0O — IPUMEHSITh Ha MPAKTUKE COBPEMCHHBIC
negarornyeckue TexHojoruu. [loaTomy TriaBHO#M coctaBisiomiedd komiuiekTa «lllkompHOrO
KBaHTOopryma» sBISIFOTCS 1A (PPOBBIE JIA0OPATOPHH.

PabGouasi nporpaMmma OpMeHTHPOBAaHA HA NIPEeAMETHYIO0 JMHUIO Y4eOHUKOB:

1. ®usuka.7 kn.:yueonuk / A.B.Ileppimkun. - 5-e usn., crepeorun. — M.: JIpoda, 2016 T — 224 c.
2. ®usuka.8 ki.:yuebnnk / A.B.Ilepeimikun. - 5-e u3n., crepeorun. — M.: [Ipoda, 2017 r —238c.
3. ®usuka.9 ki.:yuebnuk / A.B.Ileppimikun, E.M. I'yTHuUK, -4-€ u31., cTepeotun. — M.: [Ipoda,
2017r—-319¢c

Onucanne MaTepuajJbHO-TeXHHYeCKO 0a3bl neHTpa «Touka pocTa», HCIOJIbB3YyeMOI0
AJISl peajiu3auuu 00pa3oBaTe/IbHBIX POrPaMM B paMKax NMpenojaBaHus Gusuku

B cocraB nentpa «Touka pocra» mo ¢usnke BXoasT Oa3oBas (00si3aTenpHas) 4acTh U
JIONIOJIHUTENIbHOE o0opynoBaHue. ba3zoBas 4acTb cOCTOUT M3 LU(POBBIX AATUUKOB U KOMIUIEKTOB
CONYTCTBYIOLIUX 3JIEMEHTOB JIJISl OMBITOB MO MEXaHUKE, MOJIEKYJISIPHOI (hr3HKe, JIEKTPOIUHAMUKE
u onrtuke. JlomomHuTenbHOe oOopyAoBaHue (NMPOQUIBHBIA KOMIUIEKT) MpPEACTaBIsAEeT COOOU
1 poByI0 1abopaTopuio o hU3HKE.

Ba3oBblii koMILIeKT 000pynoBanus HeHTpa « Touka pocTa» no gpusuke

JlaHHBIN KOMITJIEKT PEACTABIIEH CJIEAYIOUMMH JaTYMKaMU:

-JlaTyuk aOCONIOTHOrO JaBJIEHUS: MJATYMK IPOU3BOAUT H3MEPEHHs aOCONIOTHOIO JaBJIEHUS.
UyBCTBUTENBHBIA  3JIEMEHT JaT4MKa BBIIOJHEH Ha 0a3e MOHOJMTHOIO  KPEMHHEBOI'O
IIbE30PE3UCTOpPa ¢ BHEAPEHHOM TEH30PE3MCTUBHOM CTPYKTYpPOH, KOTOpasl MO3BOJSAET HCKIKOYUTH
BO3MOKHbBIE IOIPEIIHOCTH U JIOCTUTHYTh HEOOXOAMMON TOYHOCTH H3MepeHui. B  kommuiekT
JaT4yuKa aOCOMOTHOrO AAaBJICHUSI BXOAUT rHOKas repMeTH4Hasi TpyOKa JUIsl MOAKIIOYEHHUS Tyl epa
JaT4rKa K 1ab0paTopHOMY 000pyI0BAHUIO.

TexHuueckue XxapaKTepUCTUKH JaTYnKa a0COIFOTHOTO JJaBJICHUS
* nuana3oH usmepenust — ot 0 go 700 klla;
* pa3pemienue — 0,25 kIla (cm. puc. 2);
* MaTepHall TpyOKH — MOJIMYypETaH;
* mmHa Tpyoxku — 300 mm;
* BHYTPEHHUU AUaMeTp TpyOKH — 4 MM.

-JlaTunk monoxeHus (MAarHUTHBIN): JATYUK HU3MEPSET BPEMEHHBIE OTPE3KHM MEXAY MOMEHTaMu
MPOXOXKJIEHUSI OOBEKTa PSJOM C OCCKOHTAKTHBIMH JICTEKTOpAMU. BECKOHTAKTHBIE HAETEKTOPHI
SBJISIFOTCS. BBIHOCHBIMU M KPEMATCS Ha METAJUIMYECKOW MJIM MarHUTHOM moBepxHOcTH. KosimuecTBo
OCeil u3MepeHust JaTYMKa MOJOXKEHHS paBHO 3, NMana3oH U3MEpPEeHUH 1Mo Kaxxaou u3 oceit X, Y u Z
coctasyseT oT 0 10 360 rpazn.

TexHuyeckrne XxapakTepuCTUKH TaTYUKA ITOJT0KEHUS:
* KOJIMYECTBO AETEKTOPOB — 4 MIT.;
* TMaMeTp Kopryca AeTeKTopa — 8 MM;
* TUII JIETEKTOpa — T'€PKOH;
* TUaMeTp pazbéMa-mrekepa — 3,5 MMm;
* quMHa Kabenst 11 neTekTopoB — 300 M.

[Tomumo maTunkoB U GPOBOI TabOpaTOpUu ISl TPOBEASHHS (PU3HUECKUX IKCIIEPHMEHTOB,
B 0a30BBIN KOMILIEKT BXOJISAT HEKOTOPHIE COMYyTCTBYIOIIHE DJIEMEHTHI.

KoMIUTeKT COMyTCTBYIOIIUX 3JIEMEHTOB JJIs JKCIEPHUMEHTOB IO MEXaHWKe. B cocraB
KOMIUIEKTa BXOJIST YeThIpe Habopa. PaccMOTprUM cOCTaB BXOSIIETO B HUX 000Dy IOBAHMSL.



KoMIekT conyTCTBYIOMKX 3JIEMEHTOB JIJIsl SKCIIEPUMEHTOB T10 2JIEKTpoAnHaMuUKe. B cocras
KOMILJIEKTa BXOST CIIEAYIONIE TPHUOOPHI U MaTEPHAIIBI.
* BoapT™MeTp nByXInpenenbHbli: npeaen uamepenus 3 B, nena genenus mkansl C = 0,1 B; npenen
m3mepenus 6 B, nena nenenns mkanst C = 0,2 B
* AMmepMmeTp IBYXIIpeAeabHbIN: penen uamMmepenus 3 A, nena aenenus mkaisl C = 0,1 A; npenen
m3mepenus 0,6 A, nena genenus mkaisl C= 0,02 A
* Pesucrop R1 conporusnennem (4,7 £0,5) Om
* Pesauctop R2 conporusnenuem (5,7 £0,6) Om
* Pesauctop R3 conporusnenuem (8,2 +£0,8) Om
* DIeMEHT dJIeKTpudeckoi 1enu (peoctar) conporupieHueM 10 Om
* Kittou 717151 pa3MbIKaHUS ¥ 3aMBIKAHUS DJIEKTPUIECKON TIEeMH
* KoMIuiekT npoBoaoB
+ Jlamnouka HanpsbkeHuem 4,8 B

Bba3ucHblii yyeOHbIii (00pa3oBaTe/ibHbIN) MUIaH HA U3yYeHHe (Pu3MKHM B 7 — 8Kiaccax
OCHOBHOM HIKOJIBI OTBOJIUT 2 y4yeOHBIX Yaca B HEJCIIO B TEUEHUE KaXKJOro roja oOydeHHUsl, BCEro
136 gacoB. B 9 xnacce - 3 yuebHbIX "aca, Bcero 102 yaca (7-9 knaccsl, Bcero 238 yaca).

PaGouas nporpamma 3amianupoBaHa Ha 2384aca:

Ha u3y4yeHue Gpu3nku B 7 Kjracce 0TBOAUTCS 68 4acoB (T. €. 2 yaca B HEZAEIIO);
B 7 KJIacCe MJIAHOBBIX KOHTPOJBHBIX padoT 1o gusuke — 3;
nabopaTopHbIX pador - 11
Ha u3y4eHHue Gu3nKH B 8 Ki1acce oTBOAUTCS 68 yacos (T. €. 2 yaca B HEIEINI);
B § KJIacCe MJIAHOBBIX KOHTPOJBHBIX paboT mo ¢usmke — 6;
nabopaTopHbIX pador - 11

Ha u3yuyenue ¢pusuku B 9 kinacce orsoaurcs 102 yaca (T. e. 3 yaca B Hez1eINO);
B 9 KJ1acce MJIAHOBBIX KOHTPOJBHBIX paboT mo ¢usmke —6;

1abopaTOpHBIX padoT - 8

Cpok peanuzanuu paboueid mporpaMmsl — 3 roaa

N3meHeHusi, BHeCEHHbIE B ABTOPCKYIO POrpaMMy:

Ne | HammenoBan Koanuecrt Koanuecr OO6ocHoBanue
Hepasaesia BOYaCOB B BOYacoB B
n (TembI)
/
n
7 kiaacc
1 PezepBHOE Bpems 3 1 paccuuTaHa Ha 35

y4eOHBIXHEIEIb, a
pabouast Ha 34 yueOHbIC
HEJIEIH.

8 kaace

Pe3epBHOE Bpems 3 1 ABTOpCKas mporpaMma

paccuuTana Ha 35 y4eOHBIX




2 HeZeNb, a paboyas Ha
34y4eOHbIe HENIEIH.

9 kiaacc

Hrorosoe noBropeHune 6 ABTOpCKas mporpamMmma
paccuuTaHa Ha 35
yueOHBIXHE/IETb, a
pabouas Ha 34 yyeOHbIe

HECIN.

I[Inanupyembie pe3yJabTaThl 00yuyeHus pusznke B 7 - 9 Kiaccax

JHYHOCTHEIME DE3YILTATAMM 00VIeHUH QUINKE ABIAIOTCH:

- copMHUPOBaHHOCTH NO3HABATEIBHBIX  WHTEPECOB Ha  OCHOBE  pa3BUTHI
UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN ydaluXxcs;

- yOeXIEHHOCTb B BO3MOXXHOCTM IO3HAHUU HPUPOJBl, B HEOOXOAMMOCTH Pa3yMHOIO
HCIIOJIB30BAaHUA I[OCTI/DKGHI/Iﬁ HayKHu H TEXHOJIOTHHU JJISL [[aJIBHeﬁHICFO pasBUTHA 4YCJIOBEYCCKOI'O
O6H.[CCTB3., YBAXXCHHUC K TBOpLAM HAYKHWM W TCXHUKH, OTHOUICHHUC K (1)I/I3I/IK€ KakK OJICMCHTY
00IIIeYeNIOBEYECKON KYIbTYPHI;

- CaMOCTOSITEIbHOCTh B IPUOOPETCHUHN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUMH;

- TOTOBHOCTH K BBI60py JKHU3HCHHOT'O ITYTH B COOTBETCTBUHU C COOCTBEHHBIMH HHTCpCCaMU
1 BOSMOXXHOCTAMU,

- MOTUBanus 06p330BaTeHLHOﬁ ACATCIIPHOCTH IIIKOJBHHUKOB Ha OCHOBE JIMYHOCTHO -
OPHUEHTHPOBAHHOTO MOAX0/1A;

- (opMupoBaHHE IICHHOCTHBIX OTHOLIEHHUM APYT K IPYTy, YUUTEN0, aBTOpaM OTKPBITUH U
M300pETEeHU, pe3ysibTaTaM 00yUYCHHUS.

- OBJIAJICHUE HAaBBIKAMHU CAMOCTOSITEIBHOTO NMPUOOPETEHMs] HOBBIX 3HAHUM, OpraHU3alluu
y4eOHOH JesTeIbHOCTH, TIOCTAHOBKH 1I€JIeH, IIJITAaHUPOBAaHMs, CAMOKOHTPOJIS M OLIEHKU PE3yJIbTaTOB
CBOEH AESITENbHOCTH, YMEHUSAMHU NPEIBUIETH BOZMOXKHBIE PE3yJIbTaThl CBOUX JIEHCTBUI;

- TIOHMMAaHHE pa3IUYMi MeXIy MCXOTHBIMU (paKTaMU M TMIIOTE3aMM AJIs UX OOBSCHEHHS,
TEOPETUUECKUMH MOJAEIISIMHU U pealbHbIMU 00BbeKTaMH, oBiiasieHue Y Y]l Ha mpumepax rumnoTes A
O0BACHEHHMs] M3BECTHBIX (DAKTOB M SKCIIEPUMEHTAIbHOM IPOBEPKH BBIJBUIAEMBIX T'MIIOTES,
pa3paboOTKH TEOPETUUECKUX MOJIENIEN IIPOL[ECCOB UJIH SIBJICHUH;

- (opMupoBaHue yMEHHUI BOCIpUHUMATh, lepepadaTeiBaTh U NPEAbIBIATh HHPOPMALUIO
B CJIOBECHOI, 00pa3HOM, CUMBOJIMYECKON (hOpMax, aHAJIM3UPOBATh U IepepadaThIBATh MOJIYUYEHH IO
MHQOPMAIIMI0 B COOTBETCTBUM C IOCTABJIEHHBIMHM 3a/ladaMM, BBIJENIATh OCHOBHOE COJEpKaHHe
IIPOYNUTAHHOI'O TEKCTA, HAXOAUTH B HEM OTBETHI HA TIOCTABJICHHBIE BOIIPOCHI M U3JIaraTh €ro;

- TIpUOOpPETEeHHE OINbITA CaMOCTOSTEIbHOIO IOMCKA, aHajaM3a, oTOopa HHGOPMALUU C
UCIOJb30BAHUEM PA3JIMYHBIX MCTOYHUKOB M HOBBIX MH(MOPMAILIMOHHBIX TEXHOJIOTMH JUJIS peleHUs
[I03HaBaTEJIbHBIX 33/1a4;

- pa3BUTHE MOHOJOTMYECKOHM M AMAIOTMYECKOW peuu, YMEHHs BBIPa)KaTh CBOU MBICIH U
CIIOCOOHOCTH BBICIYIIMBAaTh COOECEAHMKA, MOHMMATh €ro TOYKY 3pEHMs, NpPU3HABaTh IIPAaBO
JPYyroro 4eaoBeKa Ha MHOE MHEHUE;

- OCBOEHUE NPUEMOB JIEHCTBUI B HECTAHJAPTHBIX CUTYalLlUsAX, OBJIAICHUE IBPUCTHYECKUMHU
METOJ]aMH pelIeHHsI mpodeMm;

- (opMupoBaHue yMmMeHUH pabOTaTh B TpYIIE C BBHITOJIHEHUEM DPA3JIUUYHBIX COLHMAIBHBIX
poJieit, mpeacTaBisTh U OTCTauBaTh CBOM B3IUISIbI, BECTH TUCKYCCHIO. M YOSKIECHUS
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UMHU IDCAMCTHDRIMHA DECIVILTATAMN 00 CHUA OU3NKE ABJISAIC 5
- 3HaHHA O IpUpOAC Ba)KHEHUIITNX @HSH‘ICCKI/IX SIBJICHUH OKPY2Karoero Mupa u IOHUMaHUC
CMBICJIa Q)HSH‘ICCKI/IX 3aKOHOB, PaCKphIBAKOIIUX CBA3b N3YUYCHHBIX HBHCHHP'I;

- YMCHHA 1I0JIb30BATbCA MCTOAAMH HAYYHOI'O HCCICAOBAaHUA SIBJICHUH IIpUpoOahbl,
MIPOBOJIUTh HAOJIIOJICHUS, TJIAHUPOBATh M BBITOJIHATH 3KCIEPUMEHTHI, 00padaThiBaTh PE3YJIbTaThI
U3MEpPEHUH, MPECTaBIITh PEe3yJbTaThl U3MEPEHUIl ¢ MOMOUIb0 Tabnul, rpadukoB U (Gopmyd,
O6H3py>KPIBaTI> 3aBUCUMOCTb MCKOY (1)I/I3I/I'~ICCKI/IMI/I BEiIM4YnHaMU, 0OBACHATD IMMOJIYYCHHBIC
PE3YIbTAThI U ACJIATh BHIBOABI , ONCHUBATH I'PAHUIIBL HOFpCHIHOCTeﬁ PE3YIBTATOB HBMepeHHﬁ;

- yMEHHsS MPUMEHSATh TEOPETHUECKUE 3HAHUA Mo (U3MKe Ha MPAKTUKE, PeliaTh 3a/1a4d Ha
MMPUMCHCHHUEC MOJTYYCHHBIX 3HaHPII>'I;

- yYMEHUS W HaBBIKM TPUMEHITH IOJYYEHHBIC 3HAHUSA JJs OOBSICHEHHs] TPUHIIMIIOB
JIEHCTBUSL BAXKHEUIIMX TEXHUYECKUX YCTPOMCTB, PEIICHHUS MPAKTUYECKUX 3a/]ad TMOBCEIHEBHOM
KU3HHM, oOecreueHnss Oe30MacHOCTH CBOECH JKM3HU, pPAIMOHAIBLHOTO MPHPOAOINOIL30BAHUS U
OXpaHbl OKPYKAIOIIEN CPENBI;

- (opmupoBaHue yoexaeHusI B 3aKOHOMEPHOMN CBS3U M TTO3HABAEMOCTH SIBJICHHUI PUPOIBI,
B OOBEKTUBHOCTH HAyYHOr'O 3HAHHUSA, B BBICOKOW IIEHHOCTH HAYKH B PAa3BUTHH MaTEPUAILHOW U
JIyXOBHOW KYJIbTYPBI JIFOJIEH;

- pa3BUTHE TEOPETUYECKOrO0 MBIIUIEHHS Ha OCHOBE (OPMUPOBAHUS  YMEHUU
yCTaHaBIMBATh (PaKThl, pa3inyaTh NPUYMHBI W CJIEACTBHUS, CTPOUTh MOJEIA U BBIIBUTATh
TUTIOTE3bl, OTHICKUBATh U (OPMYIMPOBATH JOKA3ATEIHCTBA BBIIBUHYTHIX THIOTE3, BHIBOAUTH W3
HKCHEPUMEHTATIbHBIX (PAKTOB U TEOPETUUECKUX MO eeH pr3ndecKre 3aKOHBI;

- KOMMYHMKATHUBHbIE YMEHHMS JOKJIAJbIBaThb O pe3yjbTaTaX CBOEr0 MCCIEJ0BaHUs,

y4acTBOBAaTh B JIUCKYCCHM, KPaTKO U TOYHO OTBEYAaThb HA BOIPOCHI, UCIIOIb30BATH CIIPABOYHYIO
JUTEpaTypy U JIpyrue HCTOUHUKH UH(OpPMaLIUH.

- TOHWUMAaHHE U CIMOCOOHOCTh OOBSCHATH (M3MUECKHE SBJICHUS, KaK CBOOOIHOE IMaJIeHUE,
Kosie0aHUsl HUTSHOTO M TPYXUHHOTO MAasSTHUKOB, aTMOC(pepHOEe [aBJeHHE, IUIaBaHUE Tell,
nuddysus, Oosbpluas CKHMAEMOCTh Ta3oB, Manas CKUMAeMOCTh JKHMJIKOCTEH M TBEPABIX Tel,
IIPOLIECCHI MCIIAPEHUS U IJIABJICHMSI BEIIECTBA, OXJIaXIEHNUE KUAKOCTU IIPU UCIIAPEHUU, U3MEHEHHNE
BHYTpEHHEH 3HEPruu Tena B pe3yabTaTe TEeIIoNnepeaayd Wi padoThl BHEITHUX CHJI, DJIEKTPU3AIUs
TEJI, HarpeBaHue MPOBOJHUKOB AJIEKTPUUYECKUM TOKOM, JIEKTPOMAarHUTHAsI MHAYKIHS, OTpa)KeHUe
U TIpeJIOMJICHHE CBETa, TUCIEpCHs CBETa, BOSHUKHOBEHHE JIMHEHUATOr 0 CIIEKTPa U3JTyUeHUs;

- yYMEHHS U3MEpPATh PACCTOSHHUE, MPOMEXKYTOK BPEMEHH, CKOPOCTb, YCKOpEHHE, Maccy,
CUJy, UMIYJIbC, pabOTy CUJIbI, MOLIHOCTb, KUHETUYECKYIO0 SHEPruio, TeMIepaTypy, KOJINYECTBO
TEIUIOTHI, YACJIBHYIO TEIIOEMKOCTh BEILECTBA, YAEJIbHYIO TEIJIOTY IUIABJICHUS BEILECTBA,
BJIQ)KHOCTh BO3JlyXa, CHIJIy 3JIEKTPUUECKOTO TOKA, 3JIEKTPUUYECKOE HAIPSKEHHUE, IJIEKTPUUYECKUM
3apsijl, JIEKTPUUYECKOE CONPOTUBIICHHE, (POKYCHOE PACCTOSIHME COOMparoleil JIMH3bI, ONTHUYECKYIO
CUJTY JIMH3BI;

- BJAJCHHE  HKCIHEpUMEHTaJbHbBIMM  METOJaMM  MCCIEOBaHMS B  IIpolecce
CaMOCTOSITEJILHOT'O U3yYEHHS 3aBUCUMOCTH MPONACHHOrO ITyTH OT BPEMEHH, Y IJIMHEHUS

- TPYXHUHBl OT TNPHIOKEHHOW CHJbI, CHJIBI TSXKECTH OT Macchl Tejla, CHJIbl TPEHHUS
CKOJIb)KEHHSI OT IUIOIIAAN COMPUKOCHOBEHMS TENI U CUJIBI HOPMAJIBHOTO IaBJICHUS, CUJIBI ApXUMeaa
oT 00bEMa BBITECHEHHOW BOJIbI, MepHoia KojaeOaHWH MasTHUKA OT €ro JJIMHBI, 00bEMa rasa oT
JlaBJE€HUS IpPU IOCTOSIHHOW TeMIepaType, CUJbl TOKAa Ha Yy4YacTKe LENU OT B3JIEeKTPUYECKOro
HaIpPsDKEHUS , SJIEKTPUYECKOr0 COPOTUBIICHUSI IPOBOJHUKA OT €ro JJIMHBI, IJIOLIAaI1 IONEPEYHOro
CeUCHMs W MaTepuaia, HampaBJIeHUs MHIYKIMOHHOTO TOKa OT YCIOBHH €ro BO30OYXXACHHS, yria
OTPa)KEHUs OT yrja MaJeHus;

- TIOHUMaHHME CMBbICJIAa OCHOBHBIX (DM3UYECKUX 3aKOHOB M yMEHHE IPUMEHATh MX Ha
MpaKTUKE: 3aKOHbl JUHAMUKW HBIOTOHA, 3aKOH BCEMHPHOrO TArOTEHUs, 3akoHbl Ilackans u
Apxumena, 3aKOH COXpPaHEHMs] HMIIYJbCa, 3aKOH COXPAaHEHUS SHEPruH, 3aKOH COXpaHEHUs
ANIEKTPUUECKOro 3apsa, 3akoH OMa 11l ydacTka 1emnu, 3akoH J[xoys - Jlenna;
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- TOHMMAHHE IPUHIUIIOB JEHCTBUS MAIIWH, MPUOOPOB M TEXHUYECKHX YCTPOUCTB, C
KOTOPBIMH KaXKIIbIii YEJIOBEK ITOCTOSIHHO BCTPEYACTCS B IIOBCEAHEBHOHN KHU3HH, W CIOCOOOB
obecreueHust 6€30MacHOCTH NP UX HCIOJIb30BaHUY;

- OBJAJCHUE PA3HOOOpPA3HBIMH CHOCOOAMU BBITIOJIHEHHS PAcYETOB JJIsI HAXOXKICHUS
HEM3BECTHOW BEJIMYMHBI B COOTBETCTBHHM C YCJOBUSIMH ITOCTAaBJICHHOW 3aJayd Ha OCHOBAaHUU
HCIOJIb30BaHUs 3aKOHOB (PU3HKHY;

- yYMEHHE UCIOJb30BaTh MOJYYCHHbIC 3HAHUS, YMEHUS U HABBIKM B MOBCETHEBHOW KU3HU
(OBIT, 5KONOTHSI, OXpaHa 3TOPOBbsI, OXpaHa OKPYKAIOIIEH CPebl, TEXHUKA 0€3011aCHOCTH )

IInannpyemble npeaMeTHbIE pe3yJbTaThl 00yueHus ¢usuke B 7 — 9 kinaccax

Mexguuyeckue A61CHUA

BbInycKHHK HAYYHThCH:

- pacro3HaBaTh MEXaHHUYECKHE SIBICHUS U OOBACHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUU
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS IIPOTEKAHUs ITUX SBJICHUN: PABHOMEPHOE U PABHOYCKOPEHHOE
NpSAMOJNMHEHHOE JBUKEHHE, CBOOOMHOE MaJeHUE Tel, HEBECOMOCTb, PABHOMEPHOE IBUKEHUE IO
OKPYKHOCTH, MHEPLIMS, B3aUMOJECHCTBHE T, IIepeaayda AaBJICHUs TBEPABIMU TeIaMU, KUJKOCTIMHU
U rasamu, arMocgepHoe JaBJCHME, IJIABAaHHME TEJl, paBHOBECHE TBEPIABIX TeJ, KojebaTelnbHOE
JBUKEHUE, PE30HAHC, BOJIHOBOE IBUKCHMUE;

- ONHCHIBATh U3YYCHHBIE CBOMCTBA TET U MEXAaHHUYECKUE SIBJICHUS, UCIONb3Ys (hU3nUecKue
BEJIMYMHBL: IIyTh, CKOPOCTb, YCKOPEHHME, Macca TeJjla, IUIOTHOCTh BEIECTBAa, CUJIA, JABJICHUE,
UMITyIbC TeNa, KHHETWYecKas »JHEeprusi, MOTEHIMalbHas »DJHEpPrus, MeXaHuueckas paborta,
MexaHudeckass momHocTh, KIIJ[ mpocroro mexaHusma, cuiia TPEHHs, aMIUIMTyAd, NEPUOA U
yacToTa KojieOaHUM, JJIMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEHHs; MPU OMUCAHUM IMPABHIBHO
TPAaKTOBATh (PU3MUECKUN CMBICI HCIIOJIb3yEMbIX BETMUMH, UX 0003HAUCHUS U €JUHHUIIBI U3MEPEHUS,
HaXOIUTh (hOPMYIIbI, CBSA3bIBAIOIINE TAHHYIO (PHM3UUECKYIO BEJIMUUHY C APYTUMH BETUYMHAMU;

- AHAJIM3MPOBATH CBOMCTBA TEJI, MEXaHUYECKUE SABJICHHUS U IIPOLIECCHI, HCIIOIb3Ys
¢u3nUecKue 3aKOHBl W NPHHLUIBL 3aKOH COXPAHEHUs SHEPrMH, 3aKOH BCEMHPHOT'O TIATOTEHHS,
paBHonercTByromas cuia, I, II u III 3akonsr HeroTOHA, 3aKOH COXpaHEHUs MMITyJbCa, 3aKOH I'yka,
3akoH Ilackans, 3aKkoH Apxumena; Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €ro
MaTeMaTUYEeCKOE BBIPAKECHHUE;

- pas3nuyaTh OCHOBHBIE IIPU3HAKU U3YUEHHBIX (PU3NUYECKUX MOJEIIEH: MaTepuaabHas TOUKa,
MHEpLHAJIBbHAS CUCTEMA OTCYETA;

- pewaTh 3aJauyd, UCIONb3Yysd (U3NYECKUE 3aKOHBI (3aKOH COXpPAaHEHHs] SHEPruu, 3aKOH
BCEMUPHOr0 TATOTeHUsA, NpuHimn cynepno3unuu cui, [, II w Il 3akonsl HeroTOHaA, 3akoH
COXpaHEHUs UMNyJbca, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena) u GopMyJibl, CBS3bIBAIOLIHE
¢busnyeckue BeMUYUHBI (MyTh, CKOPOCTh, YCKOpPEHHE, Macca Teja, MJIOTHOCTh BEIIEeCTBAa, CHIA,
JlaBJIeHUE, UMITYJIbC TeJla, KHHETUYECKasi JHEPIUsl, MOTEHLIMaIbHAas SHEPIUsl, MEXaHUYecKasl paborTa,
MexaHnudeckas MomHocTs, KIIJ[ mpocroro Mexanusma, CHJIa TPEHHUS CKOJIbXXCHMS, aMIUIMTYZa,
MIEpU O/ U YacToTa KojeOaHuM, IJIMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEeHUs ): Ha OCHOBE aHajM3a
YCIIOBUS 33a]1a4M BBIICISATh (PU3UUECKHE BETUYMHBI U (OPMYIIbI, HEOOXOAUMBIC 7Sl €€ pelieHus], u
MPOBOJIUThH PACUETHI.

BbinyCKHHK OJYYUT BO3MOKHOCTh HAYYHUTHCH:

- MWCIOJB30BaTh 3HAHMSA O MEXaHUYECKUX SBIICHHUAX B IIOBCEIHEBHOW KU3HHU IS
obecrieueHus: 60€30MacHOCTH MpH OOpalleHUuu ¢ MPUOOpPaMHU M TEXHUUYECKUMHU YCTPOMCTBAMHM, IS
COXpPaHEHUS 370POBbsI U COOJIIOICHNS HOPM 3KOJIOTHYECKOTr0 MMOBEACHHUS B OKpYXKaloIlel cpere;

- TNpPUBOJAUTH MPHUMEPbl MPAKTHUECKOI'O0 HCIOJIb30BaHUS (PU3MUECKUX 3HAHUH O
MEXaHUYECKUX SIBJICHUSAX U (U3UUECKUX 3aKOHAX; MCIIOIb30BAaHUS BO30OHOBISIEMBIX MCTOYHHKOB
SHEPrUH; SKOJOTUYECKHUX TTOCIECTBUNA HCCIENOBAHUS KOCMUYECKOr O IIPOCTPAHCTBA;
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- pasnuYaTh TPaHUIBI MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IMOHUMATh BCEOOIIHIT
xapakTep (yHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXpPAaHEHUS MEXaHWYECKOM JHEpPruM, 3aKOH
COXpaHEHHUS HMITYyJbCca, 3aKOH BCEMHUPHOI'O TATOTEHHS) M OTPaHMYEHHOCTb HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3aK0H ['yka, 3akoH Apxumena u 1ip.);

- mnpuémaM Toucka U  (QOPMYIMPOBKH JIOKA3aTEIbCTB BBIIABHHYTHIX THUIIOTE3 W
TEOPETUYECKUX BBHIBOJOB HA OCHOBE YMITUPUYECKH YCTAHOBIICHHBIX (DAKTOB;

- HAaXOIWTh aJICKBATHYIO TMPEMIOKEHHOW 3amgadye (U3MUECKYI MOJelb, pa3pemarTh
npoOjeMy Ha OCHOBE MMEIOIIMXCS 3HAHMK MO MEXaHWKE C HCIOIH30BAHHEM MaTEMaTHYECKOTO
amnmapara, OIlCHHBATh PEabHOCTh MOTYYCHHOTO 3HaYeHHs (PU3NYECKON BEIIMYUHBIL.

Tenjognie genenus

BbpInyCKHMK HAY4YHUTCH:

- pacro3HaBaTh TEIJIOBBIE SIBICHHUS M OOBSCHATH Ha OCHOBE HUMEIOIIMXCA 3HAHHM
OCHOBHBIE CBOICTBA WUJIM YCJIOBUS MPOTEKAHUS 3TUX siBIeHUM: nuddys3us, uameHenue o0bEéMa Temn
MIpU HarpeBaHuu (OXJaXACHUH), OONbIIAs CKUMAEMOCTh Fa30B, MaJlasg CKMMAEMOCTh KHUIKOCTEH U
TBEPIBIX TEJN; TEIUIOBOE PABHOBECHE, MCHAPEHUE, KOHACHCALMS, IUIABJICHUE, KPHUCTAJUIM3aLHs,
KUTIEHUE, BIAXKHOCTh BO3AyXa, pa3IMYHbIE CIOCOOBI TEIIoNepeiayn;

- ONHCHIBATh M3YYEHHBIE CBOMCTBA TENl U TEIUIOBBIC SIBJICHHS, HCIONB3Yys (U3UUYECKUe
BEJIMYMHBI: KOJIMYECTBO TEIJIOThI, BHYTPEHHSISI SHEPrusi, TeMIlepaTypa, yJelbHas TEIIOEMKOCTb
BEIIECTBA, yJeJbHAsl TEIJOTa IUIABJICHUS W MapooOpa3oBaHMs, yJeidbHAas TENJIOTa CropaHus
TOILIMBA, KOA(MOUIIMEHT TOJIE3HOTO JSHCTBUSI TEIUIOBOIO JIBUTATENS; MPH OMMCAHUU TMPABUIBHO
TPAaKTOBATh (PU3NYECKUN CMBICI UCIIOIb3YEMBIX BEJIMYHNH, NX 0003HAUEHUS U CTUHUIIBI U3MEPEHUS,
HaXOAUTh (DOPMYJIBI, CBSA3BIBAOIINE JAHHYI0 (PH3UUYECKYIO BEIUYHHY C IPYTUMHU BETMUYUHAMU;

- aHaJM3UpPOBATH CBOWCTBA TEJ, TEIUIOBBIC SIBJICHUS M MPOLIECCHI, MCIOJIb3YysSd 3aKOH
COXpaHEHHUS] DSHEPruM; pa3IuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa M €ro MaTeMaTH4YecKoe
BBIPAXKEHUE;

- pasinMyaTtbh OCHOBHBIE NPU3HAKU MOJENIEN CTPOECHUS Ta30B, KUJIKOCTEU U TBEPABIX TEN;

- pewmarb 3aJa4M, HUCIOJb3ysS 3aKOH COXpPaHEHHWs DSHEPrud B TEMJOBBIX MpolEccax,
(dbopMyIbl, CBA3BIBarOIIME (U3MYECKHE BEIHUYMHBI (KOJHMYECTBO TEIMJIOTHI, BHYTPCHHSS JHEPrus,
TEMIIEpaTypa, yJelbHas TEIUIOEMKOCTh  BEIIECTBA, YJENbHAas TEIUIOTa MJAaBJICHUA U
napooOpa3oBaHus, yaelbHAas TEIJIOTa CrOPaHUs TOILIMBA, KOI(PQPUIIMEHT MOJIE3HOTO el CTBUS
TEIJIOBOTO JBUTATENs): HA OCHOBE aHAIM3a YCJIOBHUS 33/Ja4d BBIACNATH (PU3NUYECKHE BEIUUYHHBI U
(bopmyIbl, He0OX0oAUMBIE [Tl €€ pelieHus], U MPOBOIUTh PACUETHI.

BhINyCKHHMK MOJYYMT BO3MOKHOCTh HAYYUThCSH:

- HCIOJb30BaTh 3HAHUS O TEIJIOBHIX SIBJCHHUSX B MOBCEIHEBHOM >KM3HU JJIsI OOECIEUSHUS
Oe3omacHOCTU Tpu OOpalieHuu ¢ MpudopamMu M TEXHHUYECKHUMHU yCTPONCTBAMH, JJIsI COXpPaHEHUS
3I0pOBbSI U COOJIIOZICHUS HOPM 3KOJIOTMYECKOr'0 MOBEACHHS B OKPYXKAIOIIEH Cpeie; MPUBOIUTH
IpUMEpbl IKOJIOTMYECKUX TOCIEeACTBUN paboThl nBurateneil BHyTpeHHero cropanus ([IBC),
TEMJIOBBIX U TUAPOITIEKTPOCTAHIIUIH;

- TMPHUBOJUTH MPUMEPHl MPAKTHUECKOI'0 HCIIOIb30BAHMS (PU3NUYECKUX 3HAHUHI O TEIUIOBBIX
SIBJICHUSX;

- pasznu4aTh TpaHUIBI MPUMEHUMOCTH (U3NUYECKHMX 3aKOHOB, IOHUMATh BCEOOIIUI
xapakTep (QyHIaMEHTaJbHBIX (PU3NYECKHX 3aKOHOB (3aKOH COXpaHEHHUS SHEPIHMH B TEIJIOBBIX
mpolieccax) U OrpaHUICHHOCTh MCITOb30BAHMS YaCTHBIX 3aKOHOB;

- mpuéMaM Toncka W (OPMYIUPOBKH JIOKA3aTENbCTB BBIIBHHYTHIX THIIOTE3 U
TEOPETHUYECKUX BBIBOJIOB HA OCHOBE SMITUPHYECKH YCTAHOBICHHBIX (JaKTOB;

- HaxoAWTh aJeKBAaTHYIO TPEIIOKEHHON 3amade (U3HUYECKYI0 MOJelb, pa3pelaTh
mpo0JieMy Ha OCHOBE MMEIONIMXCS 3HAHUW O TEIJIOBBIX SIBJICHUSX C HCIIOJIh30BAaHUEM
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MaTeMaTUYECKOro amnmnapaTta 1 OLeHUBaTh PeajbHOCTh IOJYyYEHHOI'0 3HaUeHUs (PU3NYECKOM
BEJTUYHUHBI.
2UCKMPUYCCKUC U MASHUINHBIC ACICHUA

BbinycKHMK HAYYHTCH:

- pacro3HaBaTh HJIEKTPOMATHUTHBIE SIBICHUS U OOBSICHATH HA OCHOBE MMEIOIUXCS 3HAHUI
OCHOBHBIE CBOMCTBA WJIM YCIOBUS NMPOTEKAHUS ATUX SBICHUMN: 3JEKTPHU3ALMs TEJ, B3aUMOACHCTBUE
3apsiIoB, HAarpeBaHue IPOBOJAHMKA C TOKOM, B3aWMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAas
MHIYKINS, JeiCTBHE MarHUTHOI'O MOJIS HAa TPOBOJHUK C TOKOM, IPSIMOJIMHEHHOE pacpoCTpaHEeHHE
CBETa, OTPaXKEHHE U MPEJIOMJIEHUE CBETa, JUCIIEPCHs CBETa;

- ONHCHIBATh M3y4YEHHBIE CBOMCTBA TEN U D3JIEKTPOMAarHUTHHIC SBJICHUS, HCIOIb3YS
¢u3nuecKkue BENWYMHBL: DJICKTPUUYECKUH 3apsil, CHJIA TOKAa, OHIJIEKTPHUUECKOE HampshKEeHUe,
NIEKTPUUECKOE COMPOTHUBIIEHUE, YJEIbHOE CONPOTHUBIIEHUE BEIECTBAa, paboTa TOKAa, MOIIHOCTh
TOKa, )OKYCHOE PacCTOSIHHE M ONTUYECKasi CHJIA JIMH3BI; IPU ONMCAHUHU MPABUIILHO TPAKTOBATh

- (u3HuecKu CMBICI UCHOJB3YEMbIX BEIMYMH, UX O0O3HAUEHUS U €AMHMIIBI M3MEPEHUS,;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIUYUHY C APYTUMH BEJTMUYUHAMU;

- aHAJIM3UPOBATH CBOICTBA TeJ, SJEKTPOMArHUTHBIE SIBIEHHS M IPOLECCHI, UCIOIb3YS
¢bu3nUecKue 3aKOHBI: 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsaza, 3akoH Oma sl ydacTka Liemnd,
3akoH Jkoyns—JleHna, 3aKOH NPAMOJIMHEHHOrO PAacHpOCTPAaHEHUs CBETa, 3aKOH OTPaKEHUs
CBETAa, 3aKOH INPEJIOMJICHHs CBETA; NIPH 3TOM DPa3jIMyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €ro
MaTEMaTUYECKOE BBIPAKEHUE;

- pewaTh 3ajjaud, UCIONb3Yys (U3NYECKUe 3aKOHBI (3aKkoH OMma /Ui ydacTka LN, 3aKOH
Jlxoyns—JleHna, 3aKOH NPSMOJIMHEHHOrO0 paclpOCTPaHEHHs] CBEeTa, 3aKOH OTpPakKeHUs CBera,
3aKOH IpEeNIOMJICHUs cBeTa) U (OPMYIbI, CBsA3bIBalOIIME (U3NYECKHE BEIMYMHBI (CHJIAa TOKA,
JJIEKTPUYECKOE HANpPsDKEHHE, JJIEKTPUYECKOE CONPOTHBJIEHHE, YAEIbHOE  CONPOTHBIICHUE
BElIECTBA, paboTa TOKA, MOLIHOCTb TOKa, (POKYCHOE pACCTOSHUE U ONTHYECKas Cuja JIMH3BIL,
(dopmynbl pacuéra 3JEKTPUYECKOTrO COMPOTHBIIEHUS MPU IOCIEAOBATEILHOM M IMapaljiebHOM
COEIMHEHHUH NMPOBOJHUKOB); HA OCHOBE aHAJIM3a YCJIOBUS 33J]a4M BBIIEIATh (U3NUECKUE BETUUUHbI
1 GopMyIIbl, HEOOXOAUMBIE AJIsl €€ PeIIeHHs], U IPOBOAUTH PACUETHI.

BbinycKHUK NOJTYYUT BO3MOKHOCTh HAYYUThHCH:

- HCIIOJIb30BaTh 3HAHUS 00 3JEKTPOMArHUTHBIX SIBJICHUSAX B TOBCEIHEBHOM >KM3HM IS
obecrieueHuss 6€30MacHOCTH MpU OOpallleHuU C MPUOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXpaHEHUS 370POBbsI U COOJIOICHUS HOPM AKOJIOTMYECKOT 0 IMOBEACHUSI B OKpYXKaloIIel cperne;

- TpPUBOJAUTH MPHUMEPHl MPAKTHUYECKOI'O0 HCIOJb30BaHUS  (PU3MUECKUX 3HAHUH O
AIIEKTPOMATHUTHBIX SIBICHUSX;

- paznMyaTh TPAHMIBI TPUMEHUMOCTH (HU3MUECKUX 3aKOHOB, ITOHUMATh BCEOOIIHIA
xapakTep (QYyHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXpaHEHHs JJIEKTPUYECKOro 3apsaa) u
OrPaHUYEHHOCTh HCIIOJb30BAaHUS YaCTHBIX 3aKOHOB (3akoH Oma i yyacTKa LENu, 3aKOH
Hoxoyns—Jlenua u np.);

- npuéMaM NOCTpOeHus (puU3MYecCKUX Mojelel, moucka U GOpMyIMPOBKH J0Ka3aTeIbCTB
BBIIBUHYTBIX THUIOTE3 U TEOPETUUYECKUX BBIBOJOB HAa OCHOBE AMIIMPHUYECKH YCTaHOBJIEHHBIX
(bakToB;

- HaxoAWThb aJeKBAaTHYIO MPEMJIOKEHHON 3anade (U3HYECKYI0 MOJeib, pa3pelaTh
po0JieMy Ha OCHOBE UMEIOLIMXCS 3HAHUN 00 3JEeKTPOMArHUTHBIX SBJIECHUSAX C HCIOJIb30BAaHUEM
MaTeMaTUYEeCKOro armapaTa M OLEHHMBATh pEabHOCTh IOJYYEHHOr'O0 3HAuYeHHsl (U3MUECKOil
BEJINYHHBI.

Keawmognie agnenua

BbinyckHUK HAYYUTCS:

- pacrmo3HaBaTh KBAaHTOBbIC SBJICHUS M OOBSACHATH Ha OCHOBE HMEIOLIUXCS 3HAHHUM
OCHOBHBIE CBOWMCTBAa WM YCJIOBUS NPOTEKAaHUS JTUX SIBJICHUN: €CTECTBEHHAas U UCKYCCTBEHHAs
pazvoaKTUBHOCTb, BO3HUKHOBEHU € JINHEWYATOr 0 CIEKTPa U3JIy4eHNUS;

- ONHUCHIBaTh M3YUCHHBIC KBAHTOBBIC SIBJICHUS, HCHONB3ysd (HU3NUECKUE BEITHUYNHBL
CKOpPOCTb 3JIEKTPOMAarHUTHBIX BOJH, [UIMHA BOJHBI M YacTOTa CBETA, MEPHOJ MOJypacrnana; Mmpu
OIKCaHUM MPaBUIBHO TPAKTOBATh (PU3HUECKUN CMBICIT HCIOIb3YEMbIX BEIMYUH, UX 0003HAUCHUS U
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€IMHULbI U3MEPEHUs; YKas3blBaTh (DOPMyJbI, CBA3BIBAIOIIME MAHHYIO (PU3MYECKYIO BEJIMYHHY C
JpPYyTUMU BETMYUHAMHU, BBIUUCIISTH 3HaUeHHE (PU3NUECKON BEIMUNHBI,

- aHaJIM3UpOBaTh KBAHTOBBIC SIBJICHHS, HCIOJNB3Ys (U3MYECKHE 3aKOHBl M IMOCTYJIAThI:
3aKOH COXPAHEHUsS DHEPIrUH, 3aKOH COXPAaHEHUs DJJIEKTPUUYECKOIrO 3apsaa, 3aKOH COXPAaHEHUS
MacCOBOIr'0 YK cia, 3aKOHOMEPHOCTH M3JIyYEHHUs U NIOIJIOLIEHUS CBETA ATOMOM;

- pa3nu4aTh OCHOBHBIC IPHU3HAKM IUIAHETAPHOM MOJEIM aTOMa, HYKJIOHHOW MOAEIN
ATOMHOTO s11pa;

- TNPUBOAUTH IpPUMEPHl MPOSABIECHHS B NPUPOAE M MPAKTHUECKOTO HCIOJIb30BAHUSA
PaaOaKTUBHOCTH, SIAEPHBIX U TEPMOSICPHBIX PEAKIMi, IMHEWUATBIX CIIEKTPOB.

BbinycKHUK NOJTYYUT BO3MOKHOCTH HAYYUThHCH:

- HCHOJBb30BaTh IIOJyYEHHbIE 3HAHMS B IIOBCEJHEBHOW JKM3HM IpU OOpalleHUuu C
npubopaMu  (CYETUYUK HOHM3UPYIOLIMX YACTUL, JO3UMETP), IJsI COXPAHEHMsI 310POBbI MU
COOJIIOICHUSI HOPM 3KOJIOTHYECKOr 0 MOBEACHUS B OKpYKaIoLIel cpene;

- COOTHOCHUTB SHEPIHIO CBSI3U ATOMHBIX sIIep C AE(PEKTOM MacChl;

- TPUBOIUTH TNPHMEPHl BIUSHHUS PaAJAWOAKTHBHBIX H3IIyY€HHH Ha J>KUBBIC OPraHU3MBIL;
MOHUMATh IPUHIUT I CTBUS TO3UMETPA;

- IOHMMAaTh SKOJIOTMYECKHE NPOOJIEMBI, BO3HUKAIOUIME IPU MCIOIb30BAHUU ATOMHBIX
3JIEKTPOCTAHIUM, ¥ MyTH PELIeHUs ITUX MpoOJIeM, NMepClEeKTUBbl UCIOIb30BAHUS YIIPABIAEMOIO
TEPMOSJIEPHOTO CUHTE3A.

2CMCHNI LI ACHIDOHOMUL

BbInycKHUK HAYYMTCS:

- pasnuyaTh OCHOBHBIE IIPU3HAKU CYTOYHOI'O BpalleHUs 3BE3AHOrO HeOa, NBHKeHUs JIyHBbI,
CounHua ¥ MJIaHET OTHOCUTENIbHO 3BE3T;

- TIOHUMAaTh pa3IMuus MEXIY IeIHOLEHTPUUYECKON 1 IOl EHTPUUECKON CUCTeMaMU MUpA.

BbinycKHUK NOJYYUT BO3MOKHOCTh HAYYUThHCH:

- yKa3bIBaTh OOIIME CBOMCTBA M OTIMYMS IUIAHET 3€MHOM TPYNIbl U IUIAHET-TUTAHTOB;
Manbix Ten CONHEYHONW cucTeMbl M OONBIIMX IUIAHET; MOJIb30BAaThCA KapToil 3BE3MHOrO Heba mpH
HaOJIIOEHUAX 3BE3IHOr0O Heba;

- pasznMyaTh OCHOBHBIE XapaKTEPHCTHUKM 3BE3X (pa3Mmep, IBET, TEMIIepaTypa), COOTHOCUTD
LIBET 3BE€3/Ibl C €€ TEMIIEpaTypOii;

- pa3nuyYaTh TMIOTE3bI O MPOUCX0kAeHUHU COTHEYHOM CHCTEMBI.
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Conep:kanue kypca ¢puzuku 7 — 9 kjiaccon

QDu3uka u eé pob 6 NOZHAHUU OKPYIHCAIOULE20 MUpAQ.

Uro wm3yuaer ¢usuka. Dusmyeckue sBiaeHus. HaOmogeHus, ombIThl, u3MepeHus. Pusznka u
TEXHUKA.

Ilepeonauanvhvie ceedenus 0 cmpoenuu eeuiecmaeda

Mounekynbl u atombl. duddysus. [[Bmwkenue monekyn CBs3b TeMIlepaTypbl Tella CO CKOPOCTHIO
JBHUKEHUS €ro MoJIeKyll. [IpuTsykeHne u oTTalKMBaHUE MOJIEKYJI. Pa3nuuHble COCTOSIHUSA BelllecTBa
1 UX OOBSICHEHHE Ha OCHOBE MOJIEKYJIIPHO — KHHETHUECKUX MPECTaBICHUH.

B3aumooeiicmeue men

Mexanuueckoe npuxkenue. PaHomepHoe aBmkenue. Ckopocts. MHepuus. Bzaumopeiicteue Ten.
Nuepuusa. Macca tena. I3sMepenue macchl Tena ¢ oMol BecoB. IInoTHocTh BenecTBa. SIBiieHue
Tarotenus. Cuna Tspkectd. Cuita, Bo3HUKarowmas npu aepopmauuu. Bec. CBA3p Mexnay cuioi
TSDKECTH M Maccod. Ympyras aedopmanus Tena. 3akoH ['yka. Jlunamomerp. ['paduueckoe
nzobpaxkenue cuibl. CloxeHHe cuil, NeHCTBYIOIIMX Mo onHoi mpsmoil. Tpenue. Cumna TpeHus.
TpeHue ckonpxkeHus, KaueHus, nokos. [loammnumuku.

/laenenue meepovix mei, dcudKocmeil u 2a3o0e

HaBnenue. JlaBnenue tBepapix Tten. JlaBnenwe raza. OObSACHEHHE [aBJEHHUSI Ta3a Ha OCHOBE
MOJIEKYJIIPHO — KHHETHYeCKUxX mpencraBieHuil. 3akon [lackains./laBieHune B >KMIKOCTH U Tase.
Coobmatomuecs: cocynsl. Illmo3el. 'mapaBmuueckuii mpecc. AtmocdepHoe naBienue. OmnbIT
Toppuuenmu. bapomerp-anepous. M3amenenne atMocepHOro naBieHHUs C BBHICOTONW. MaHOMETpHI.
Hacoc. ApxumenoBa cuna. YcioBus miaBanus Tei. Bogusiil Tpancnopt. Bo3ayxomniaBanue.
Paboma u moutnocme. Inepeus

PaGoTa cuibl, AeiicTByOMIEH 11O HANIPaBIECHUIO IBMKEHHS Tena. MomHocTh. [IpocThie MeXaHNu3MBI.
VYcnosue paBHoBecHs ppiuara. MOMeHT cuiibl. PaBHOBECHE Tell ¢ 3aKpEIVIEHHOM OCBhIO BpPAILCHUS.
Buner paBHoBecusi.PaBeHCTBO pabOT mpu HUCMONBb30BaHUH MeXaHU3MOB. KoadduImeHT moiae3sHoro
nerictBusi.IloTeHnanbHasi SHEPrusd NOAHSITOrO Tela, CKaToW MNMpyxkuHb. KuHeTnueckas 3Heprus
nBHOKymerocs tena. [IpeBpaiieHne olHOro BUia MEXaHUUYECKOM SHEPTUH B APYroil. DHEprust pex u
BETpa.

Tennoevie aenenusn

TennmoBoe nBmwxkeHue.BHyTpeHHsis sHeprus. Paborta u Temmomnepenaya Kak CrocoObl M3MEHEHUS
BHYTPEHHEN dHEpruu tena. Buapl teruonepenayn. KommuecTBo TENIOThL. Y AenbHas TENIOEMKOCTb.
VYnaenbHas teniorta cropaHus toruBa. IlnaBnenune m kpucrasmmszanus. TemnepaTypa IlaBiIeHUS.
VY aenbHas Tensnota miasneHus. Mcnapenue u konnencanus. OTHOCUTENIbHAS BIAXXKHOCTh BO3yXa U
ee wusMepenue. Kumenme. TemmepaTypa KumeHusa. YaenabHass TeIUIOTa MapooOpa3zoBaHUS.
OObsicHEeHME W3MEHEHHWH arperatHblX COCTOSHHUI BeIlecTBa Ha OCHOBE MOJEKYJSPHO —
KHMHETUYECKuX npencraBieHui. IIpeBpalenus 3Hepru B MEXaHUYECKUX U TEMJIOBBIX MTPOIECCaX.
JIBuratenb BHyTpeHHero cropanus. [laposas TypOuna.

Inexmpuueckue agnenusn

Onextpuzanus Tei. J[Ba poaa 3ieKTpUUecKuX 3apsaaoB. B3anumoaenicrBue 3aps10B. DIEKTPHUECKOE
nojye.JJuCKpeTHOCTh ~ 3JIeKTpUYecKoro 3apsaa. OnekTpoH. Crtpoenune aromoB.llocTosHHBIN
JNEeKTpUUECKUM TOK. [‘anbBaHMUeCKHE HJIEMEHTBl. AKKYMYISATOpbL. OJIEKTpUYECKas Lielb.
Onexrtpudyeckuid TOK B Meramuax. Cuna Toka. AMrepMerp.OJeKTpUYECKOe HANPSDKEHHUE.
BosbtmeTp. Dnekrpuueckoe conpoTuBiaeHre. 3akoH Oma Il ydacTKa 3JIEeKTPUY €CKOM LETTH.
VYnenbHoe conportuBieHue. Peoctarsl. Buabl coenuHeHuil mpoBoaHukoB.PaboTa M MOIIHOCTH
AMeKTpUuueckoro Toka. KoimyecTBO TEMJIOTHI, BBIAEISEMOE IPOBOJHUKOM € TOKOM. CuUeTyuk
ANIeKTpUYeckor »HHepruu. Jlamma HakanmuBaHUs. ODJEKTpoHArpeBaTelbHble HpuOOpH. Pacuer
AJIEKTPOIHEPruH, MoTpedseMoil OITOBBIMU dJ1eKTporpubopamu. Kopotkoe 3ambikanue. [1naBkue
MPEAOXPAHUTEINH.
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Inekmpomaznummole A6,1€HUA

MarsuTHoe 1noJjie Toka. DJIEKTPOMarHuThl U UX npuMeHeHue. IlocTosHHble MarHuThl. MarHuTHoe
nojie 3eMiin. J{eficTBUE MarHUTHOI'O 110JIs1 HA MPOBOJHUK C TOKOM. DJIEKTPOABUTaATEb.

Ceemoevie agnenusn

Ucrounuku cBeta. IlpsMmosinHeiiHoe pacnpocTpaHeHue cBera. OTpakeHue CBeTa. 3aKOHbI
orpaxkeHusi cBeta. Ilnmockoe 3epkano. Ilpemominenue cBeta. JIuH3bl. DOKYCHOE pPACCTOSIHUE H
ontuveckas cuia JuH3bL [locTpoeHne u3o0pakeHWid, JaBaeMbIX TOHKOW JHMH30W. OmnTHUEcKue
puOOPHI.

3aKonbl 08UIICEHUA U 63AUMOOCUCMEUS m el

MarepuanbHas Touka. Cucrema oTcyera.

[Tepememienue. CKOpOCTh MPAMOIMHEHHOTO PABHOMEPHOT'O IBUKEHUS.

PaBHOYCKOpeHHOE MPSIMOIMHENHOE IBUKEHNE: MTHOBEHHAs! CKOPOCTb, YCKOPEHHE, ITepeMeleHHeE.
I'paduku  3aBUCUMOCTM KHHEMAaTHYECKHMX BEJIMYMH OT BpPEMEHM NIpU DPABHOMEPHOM H
PaBHOYCKOPEHHOM  ABMXKEHUU.OTHOCUTENBHOCTh MEXaHM4YecKoro ABMkeHus.llepBolii  3akoH
Herotona. MaepunansHuslie cucteMsl orcyera. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
CBoOomHOe majzieHue. 3aKOH BCEMUPHOTO TATOTeHUs. McKkyccTBeHHBIE CIyTHUKU 3emin. IMITyibC.
3aKOH cOXpaHEHUs UMITyJbca. PakeTsl.

Mexanuueckue Ko1edanusn u 601Hbl. 36yK.

KonebartensHoe nBuxkenue. Komebanust rpyza Ha npyxuHe. CBoOogHble KojeOaHHS.
Konebartenpnas cucrema. Ilepuon, yacrora u amiumurtyna konaebanuii.IlpeBpaienue snepruu mnpu
KosiebaHusaX. 3aryxatoue kojaedanus. BeinyxeHHsie konebanus. Pacipoctpanenue konebanuii B
ynpyrux cpenax. Ilonepeunsie U nmpoJosibHble BOJIHBIL. CBSI3b JAJIMHBI BOJHBI CO CKOPOCTBIO €€
pacnpocTpaHeHus: U MepuoaoM. 3BYKOBbIe BOJMHBI. CKOpPOCTh 3ByKa. ['pOMKOCTB 3ByKa U BbICOTa
TOHA. DXO.

Inexmpomaznummuoe noe

OnHoponHOE U HEOJHOPOJHOE MarHuTHoe mnose.HampaBneHue Toka W HampaBieHHE JUHUN €ro
MarHuTHoro noJjst. [1pasuiio OypaBunka.O0HapykeHue MarHuTHoro mnosis. [IpaBuiio neBoit pyku.
Nuaykiusa marHuTHOro mosisi. MarHUTHBIA TOTOK. DJEKTpOMarHuTHas WHAyKuus. ['enepatop
nepeMeHHoro Toka. I[IpeobpazoBaHue 3HEpPrun B AMEKTPOreHepaTopax. DKOJIOTHYecKre MpodIeMsl,
CBsI3aHHBIE c TENJIOBBIMU u TUAPOIIEKTPOCTAHIUSIMU. DJIEKTPOMArHUTH O nouie.
DOnekTpoMarHuTHble  BOJMHBL.  CKOpPOCTh  paclHpoOCTpaHEHUsI  AJIEKTPOMAarHUTHBIX  BOJIH.
DneKTpOMarHuTHas MPUPOJIA CBETA.

Cmpoenue amoma u amomnozo A0pa

PanmoakTHBHOCTh KaK CBHJIETEIHCTBO CIOXKHOT'O CTPOCHHUS aTOMOB. Anb(a-, Oerta - U ramma-
n3nydeHus. OnbiTel Pesepdopna. Snepuas moaens aroma.PagmnoakTuBHbIE MpeBpalleHUs] aTOMHBIX
anep.lIpoToHHO — HEHUTpOHHAs MOAENb Alpa. 3aps0BO€ U MAacCOBOE YMCIIO. SnepHble peakuuu.
Jenenue u cuntes saep. CoxpaHeHue 3apsAa0BOro 1 MacCOBOI0 UM CEN MPH SIAEPHBIX PEeaKIMIX.
DHeprusi CBsI3W 4YacTUIll B siipe. Briienenue sHEpruu npu siIEpHBIX peakiusax. M3inydenue 3Be3n.
SAnepHas sHepreTHKa. DKOJIOTHYECKHE MpoOJeMbl pabOThl ATOMHBIX 3JIEKTPOCTAHINN.MeToabl
HaOJII0/IEHHs U PErUCTPaLUY YacTUILl B sepHoll ¢pusuke. JlosumeTpus.

Cmpoenue u r60nrouyus Beenennoii

['eonieHTpHUECKast U TEIUOLEHTPUYECKasi CUCTEMbI Mupa. Pusnyeckas Npupoaa HeOECHBIX Tell
Comneunoit cucremsl. [Ipoucxoxnenne Conneunont Cucremsl. @usnyeckas npupoaa ColHLa U
3Be31. Ctpoenue Beenennoii. OBomonusa BeeneHHOM.
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TemaTuveckoe NJIAHUPOBAHME € YKA3aHHEM KOJIMYECTBA YacOB, 0TBOJMMBIX HA
0CBOEHHE KAKI0HM TeMbI

Ne HaumenoBan Kosunyecr
n/n HepasaesioB, BOYaCOB

TeM

7 kaacc (2 yaca B He/eJII0)
1 ®usnka u €€ poiib B MO3HAHUU OKPYKAIOIIEro MUpa 4
2 [lepBoHauanbHbBIE CBEACHHS O CTPOCHHUH BEIIECTBA
3 B3anmoneiictBue ten 23
4 JlaBieHre TBEPABIX TE, ) KUAKOCTEN U ra30B 21
5 Pa6GoTa 1 MomHOCTE. DHEPTUs 13
6 PesepBHOE Bpems 1
Hror 68
0
8 ki1acc (2 yaca B He/1eJ110)
1 TerutoBble IBICHUS 23
2 DNEeKTPUYECKUE SBIICHUS 29
3 DNeKTpOMarHUTHbBIE SIBJICHUS 5
4 CBeTOBBIC SIBJICHUS 10
5 PezepBHOE Bpemst 1
Hror 68
0
9 kiacc (3 yaca B HeJeJI10)

1 3aKOHBI B3aUMOEUCTBUS U IBHKEHUS TEN 34
2 Mexanndeckue kojaeOaHusl U BOJIHBI. 3BYK 15

DJIEKTPOMarHUTHOE MOJie 25
4 CtpoeHue aToma 1 aTOMHOTO spa 20
5 Ctpoenue u 3Bomonus Beenennoi 5
6 Hrorosoe nosropeHune 3
Hror 102
0
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HopmartuBHast 6a3a

e 3akoH P® «O06 obpazoBannu B Poccuiickoit deneparum» Ne 273-D3 ot
29.12.2012;
denepanbHbIii TOCYyIapCTBEHHBINA 00pa30BaTeIbHBINA CTAHIAPT OCHOBHOTO
obmrero obpazoBanus (IIpukas MunucrepcTBa 00pa3oBaHus U HAYKU
Poccuiickoit @enepanunu ot 17 nexadps 2010 r. Ne 1897, B penakuuu mpukas
MI/IHI/ICTepCTBa 06pasoBaHI/m n Hayku PO ot 29.12.2014 1. Ne 1644, ot 31
K O Ia

. @eﬂepaanbm nepequL y4eOHUKOB, peKOMeHI[OBaHHBIX
(monymeHHbIX ) MuHHCTEpCTBOM 00pa30BaHUs M HaAyKH Poccuiickoit
denepanny K HCHOIB30BaHUIO B 00pa30BaTEIbHOM MpoOIiecce B
00111€00pa30BaTEIbHBIX OpraHU3alUAX IPH peaTu3alii HMEIOINX
rOCYapCTBEHHYIO aKKPEIUTALUI0 00Pa30BaTEIbHBIX TPOrPaMM HAYAJIbHOTO
o011ero, OCHOBHOI'0 00I1IeT0, CPEAHEro o011ero 0opa3oBaHus,
YTBEpKIECHHBIN Tpuka3oM MuHucTepcTBa 00pa3oBanus u Hayku PD ot 28
nekabps 2018 rona Ne 345 ¢ u3sMeHEHUSIMU U JTONOJIHEHUSIMH.

o  @enepanbHblil IepeueHb YI€OHUKOB, PEKOMEHIOBAHHBIX
(monyieHHbIX ) MUHHCTEpCTBOM 00pa30BaHUs M HAyKH Poccuiickoit
denepanny K UCIOIB30BAHUIO B 00pa30BaTEILHOM MpoIiecce B
00111e00pa3oBaTeIbHBIX OpraHU3alUsAX IPH peaTn3alii UMEIOIUX
roCyJJapCTBEHHYIO aKKPEAUTAL[MI0 00pa30BaTEIbHBIX IPOrpaMM HayaIbHOI'O
00I1ero, OCHOBHOT'O 00IIIEr0, CPEAHEro 001Iero 0o pa3oBaHus,
YTBEpKIEHHBIN Npuka3oM MunuctepcTBa oopazoBanus u Hayku P® ot 31
Mapta 2014 rona Ne 253 ¢ U3MEHEHUAMH U 1OTIOJHECHUSMH.

o Ilepeuenb opranuzaiuii, OCyIECTBISIOIIMX BITYCK y4eOHbBIX
OCOOUIA, KOTOpBIE AOMYCKAIOTCS K UCIIOIB30BAHUIO MIPU pPealln3aluu
HMMEIOIMX TOCYIAPCTBEHHYIO aKKPEAUTALMI0 00pa30BaTEIbHBIX IPOrPAMM
HavyaJbHOTr0 00IIEro, OCHOBHOTO O0IIEro, CpeHero oomero oopa3oBanus,
yTBEpKAeHHbIN npukazoM Munoopuayku PO ot 09.06.2016 Ne 699;

e OcHoBHas oOpa3oBarelibHas MPOrpaMMa OCHOBHOTO 00IIIero o0pa3oBaHu
MBOY Kuprunuesckas COILL,

o [lpumepHbIe MporpaMMbl BHEYPOUHOH JIesTeNbHOCTH. HayanbHOE 1 OCHOBHC
obpazoBanue / [B. A. 'opckuid,

A. A. Tumodees, J[. B. CmupnoB u ap.] ; mox pea. B. A. 'opckoro. — 4"e uz .

— M. : [Ipoceemnienne, 2014 — 111 ¢. — (CrangapTsl BTOPOTO MOKOJICHHUSA).

o IIporpamma ocHOBHOTO 061ero oopazoBanus. Puzuka. 7 - 9
kiaccsl (aBTopel:A.B. Ilepoiikun, H.B. ®unonosuy, E.M. ['yrauk). ®usuka.
7-9 xnaccer: paboune mporpammsl / coct. @50 E.H. TuxoHnosa - 5-e u3.,
niepepad.-M.: [lpoda, 2015. — 400c.,

JlaTa yTBepxKaeHuUs: 29.08.2022r.
OO011e€ KOJIMYECTBO 102

YaCOB:

YpoBeHb peanuzanuu: | 6a30BbIi

Cpok peanu3auuu:

01.09.2022 - 31.09.2025

I. Ilnanupyemble pe3yabTaThl OCBOCHUS KYPCAa BHEYPOUYHOH JAeATEJIbHOCTH 110

(pusuke

[Iporpamma no3BoJIsieT JOOMBATHCS CIEAYIOLIUX PE3YyIbTaTOB OCBOCHHUS Kypca

BHEYPOYHOM JICSTCIIbHOCTH

OcHoBHasi rpynna Hdern
ydammxcst c
(BriIIOYAst OB3

HHTErPUPOBAHHBIX)
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IIpeameTHbIe MeTanpeameTHbie JluunoctHbie| IIpeamernsie| MeTanpeaMeTH]
- YMETb P. —ymeTb pabortath | -pa3BuBaThH - IMETh P. —ymets
MOJIb30BATHCSA no Mo3HaBaTelIbHbIE | mpeacTaBieHue | paborath
METOAAMU HaYyYHOr 0| NpeaI0KeHHbIM 0 110 MPEJIJIOKECHHD
VCCJICIOBAHUS SIBIICHUM | MHCTPYKLUSAM; WHTEPECHI, pupoe WHC
MIPUPOJIbL; YMEHHE U3J1arath MHTEIUIEKTYyaJIbHbIE U | BayKHEUIIMX yME¢
e T MBICJIM B YETKOU TBOPYECKHE buznIecKnx CBO
POBOJIUTH JIOTHYECKOH CIIOCOOHOCTH SIBIICHUH JIOT
HaOJIIOICHMS, MOCJIENOBATENBHOCTH; | ydaIuxcs; OKPY’KAIOIIEr 0 T10C
IJITAHUPOBATH U AHAJIM3UPOBATH e MOTHBHU | MHpa M nmoHUMAThH | U;
BBITIOJTHATD COOCTBEHHYIO poBaTh CBOHM CMBICJI IL. -
SKCIICPUMECHTHI; paboTy: COOTHOCHTB JEUCTBUS; BBIPAXKATh pusnyaecKux OTJI
—06pa6aTLIBaTB IJIJaH U COBEPIICHHBIC TOTOBHOCTDH B JII0O00K 3aKOHOB; YK
pe3ynbTaThl U3MepeHui; | OUCPALMH, BRIACIATE | CUTyallMu MOCTYIIUTh | - 1I€P
° IpECTaBI 9Tanbl U OICHHUBATH B COOTBETCTBHUH C ACMOHCTPUPYIOT IoJ1
ATh PE3YJIbTAThI MEpPY OCBOCHUA npaBUIaMHu YMCHUC I/IHd
I/ISMCPCHPIﬁ C TTIOMOIIIBIO KaXJa0ro, HaxoauThb IOBEICHUS, pa6OTaTB C p1{(SA)
Ta6mL, rpadUKoB 1 OLINOKH, e BOCHpH | Pa3HBIMH pe3
dopmyiL; YCTaHaBJIMBATh UX HUMAaTh pedb HUCTOYHUKAMU COB
e oGHap MPUYHHBI. yauTeIs uHpopmaruu; pab
YIKHBATH IL. — (OHOKIACCHHUKOB), -yMETb KJIa
3ABHCHMOCTH MEXKITy OPHEHTHPOBATHCA B HEIOCPEICTBEHHO He | MPUMCHSTH Ha(
busHuecKuMu cBOEH UCI/ICTGMG 00paIIEHHYIO K TEOPETUUYECKHE omny
BETHUHHAMIL 3HAHUW: OTJIMYATh yUaueMycs; 3HaHUs 110 SBJI
e nonyeme 05T VS oo, | DK
DESYIILTATR! H ACTATE nepe a6aTI);BaTI> coberperiyio : KOJI
BBIBOJIBI; pep y4eOHyI0 yme
-OILCHMBATS IPAHMILE Eg&%‘;ﬁ;ﬁ?@ JeSTebHOCT: CBOU :II:)JI;I;:II:;III;?IO:MB
TTOrpEIIHocTEn o J€JIaTh BbIBOJGI B ocTIEnI 3HAHUA B
pe3yabTaTOB U3MEPEHUN; CaMOCTOSITEJIBHOCTb, 5
. ymem Igg:syneI;TaToev o MHUIAATHBY, MOBCEIHEBH O
BMCCTHOU TbhI KU3HU
HPUMEHATE BCETro Knaccal;)yMeTL ETBGTCTBGHHOCTB’ (ax0sOTHs, OBIT
TEOPETUUYECKUE 3HAHUS pUYINHBI HEYAa4 ’ ’
_ | ananmusuposath OoXpaHa
1o (pu3uKe Ha MPAKTHKE; .
SIBJICHUS OKpY>KaroIien
-pemaTh (pU3NYECKue K. — yMeTh paGoTaTh cpeih)
3a/1a"H Ha pUMeHeHne B Hape u .
MOJTYYEHHBIX 3HAHU; KOIUTCKTHBE; POBOHTH
*  BRIBOIWTL ) 5(dexTnBHO HaOJII0IeHUS
U3 OKCIIEPUMEHTANBHBIX | 1acrpenensts P —
haxros 1 _ | obs3annOCTH SABIICHMUIA;
TEOPETUYECKUX MOJIEIIEH
. -U3MEPATH
(bu3nyecKue 3aKOHbI; usecKue
e  YMETh
JIOKJIaJbIBaTh O
pe3yJibTaTax CBOEro
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UCCIICIOBAHHUS; BEJINYHHBI
- y4acTBOBATbh B
JHMCKYCCHH,

KPaTKO U TOYHO
OTBEYaTh Ha
BONPOCHI;
-UCIO0JIb30BaTh
CIIPaBOYHYIO
JUTEpATypy U Jpyrue
UCTOYHUKHU
nH(popMaIuu.

B npouecce BHEYPOYHOI /1esITeIbHOCTH B LIKOJIE PElIAIOTCS CJIeAyIoLue
KOPPEKIHOHHO-PAa3BUBAIONINE 32/1a4YM:
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pasaeaa y4eOHoro
(Tembl) npeamera,
Kypca
1. | IlepBoHayanbHBIE Llena nenenus uamMeputenbHoro npudopa. OnpeneneHue LEeHbl 1eIeHUs
CBe/IeHHs O M3MEPUTEIBHOr0 nHApa. OnpeneseHne reOMeTpUIeCKUX Pa3MepoB Tela.
CTPOEHUH N3roroBieHre U3MEpPUTENBHOrO NUIIMHpA. M3Mepenue
BellecTBa TemnepaTypsl Tena. 3mepenue pazmepoB Majbix Ted. 3MepeHue TOMIMUHBI
nmcta Oymarm.
2. | B3anmopeiicTBue TeJ N3mepenne ckopocTH nBUkeHus Tena. MismMepeHnue macchbl
TeJsla HempaBUIbHONU popmbl. MI3MepeHne mioTHOCTH
TBepaoro tena. Mamepenue oobema myctoTsl. MccnenoBanue
3aBHMCHUMOCTH CHUJIbI TSDKECTH OT Macchl Tena. Onpeznenenue
Macchl ¥ Beca Bo3yxa. CiiojkeHue CHl, HallpaBJIeHHbIX 110
OJIHOM NpsAMOH. M3MepeHne )KeCTKOCTH MPYKUHBI.
N3mepenne koddpuiireHTa Cuiibl TPEHUS CKOJIbKEHHUS.
Pemenue HecTaHapTHBIX 3374
3. | AaBaenne. JlaBieHue HccnenoBanue 3aBUCUMOCTH JaBJIEHUsS OT ILIOILAIH
JKHJKOCTEH M ra3oB noBepxHocT. OnpeneneHue JaBaeHus TBEPAOro Tena.
Boruncnenue cuibl, ¢ KOTOpoit atMocdepa 1aBUT Ha
MIOBEPXHOCTH cToiya. OnpenesneHne Macchl Tea, MIaBaroIero
B Bozie. OnpezesneHne mIoTHOCTH TBEPAOro Tea.
Omnpenenenue oobema
Kycka Jpaa. 3yueHnue ycinoBus miaBaHus Tei. Pemienue
HECTaHIAPTHBIX 3a4a4
4. | Padoran Boruncnenue paboTsl U MOLTHOCTH, pa3BUBAEMON YUEHUKOM
MOIIIHOCTb. npu nojabeme ¢ 1 Ha 3 aTax.
JHeprus Omnpenenenue BeIMIpblia B cuiie. Haxoxaenue neHTpa
TSDKECTH TI0CKO# Gurypsl. Berancnenue KI1J[ nHakimonHOM
mockocTu. Mi3mepenne KuHetnueckoi sHeprun. Msmepenue
MTOTEHIINAIBHON YHEPrUH.
Pemienne HecTaHmapTHHIX 3a/a4.
8 KJ1acCcC
Ne Ha3ssanue pa3saena Coaepxanue
(Tembl) yueOHoro
npeamera,
Kypca
1. | ®usnuecknii MeTox OmnpenesneHue LeHsbl JeeHust IpuOOpOB, CHATHE ITOKA3aHUH.
U3y4YeHHs NPHUPOABI: Omnpeznenenne NOrpemHoOCTeN U3MEPEHNH.
TeOpeTHYeCKUH 1
IKCNEPHUMEHTAJIbHbI I |
2. | TenJioBbIe SIBJICHUS U Omnpenenenne yUIMHEHU Tela B IPOLIECCE U3MEHEHUS TeMIIepaT)
MeTOABI X Pemenue 3aau Ha onpeseneHre KoJM4YecTBa TeIioThl. [IpuMenenue
HCCJIeI0BAHMUS TEMJIOBOr'0 PaCUIMPEHUS Il pEerucTpaluu
temnepatypsl. McciienoBanue npoieccoB MaBaeHus U
oTBepAeBaHys. M3ydueHne yCcTpolCTBa TEIJIOBBIX JBUIaTEIEH.
ITpuGops! 1t U3MEpEHNs BIaXKHOCTH BO3yXa. |
3. | DnexTpuyeckue siBJICHUS U Omnpenenenre yieabHOTO COMPOTUBIIEHUS TPOBOIHUKA. 3aKOH ON

METOAbI UX UCCJICAOBAHUA

y4acTtka nenu. Pemenue 3agay. MccienoBanue U UCOJIL30BAHUE CBO
AIEKTPUYECKUX KOHJEHCAaTOpOB. Pacuer

notpedsiemoit anekTpodnepruu. Pacuer KIIJI anekTpuueckux ycTpo
Pemenne 3anau Ha 3akoH J[>koyns -JleHna.
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4. | Dn1eKTpOMarHUTHbIE
SIBJICHUS

[Tonyuenue u puxkcupoBaHHOE N300paKEHNE MATHUTHBIX MOJICH.
H3yyeHue cBOMCTB
aneKTpoMarHuta. Mzyuenue Mmoaenu ssekrpoasurarens. Pemenue
KaueCTBEHHbIX 3a]1a4.

5. | OnTuka

Nzyuenue 3akoHoB oTpakenus. Habmonenne oTpakeHus u
npesomieHus cera. Mzobpakenust B mH3ax. OnpeneneHue riiaBHor
(hOKYCHOTO PaCCTOSIHHSI M ONITUYECKOM CUIIBI TMH3BL. Habmoaenne
uHTepdepeHIn cBera. Pernenue 3a1a4d Ha MpeJIOMIICHHE CBETA.
Habmoaenune noaHoro orpaxkeHus
CBeTA.

9. kiacc
Ne Ha3Banue Conep:xanue
pasaeJia y4eOHOro
(TeMbI) npeaMera,
Kypca

1. | Margerusm

Kommnac. [Tpuniun pabotel MaruuT. MarHuThl IOJIOCOBBIE, TyTOBHIE.
MarnutHas pyaa. MarautHoe
noiae 3emii. M3rorosnenue maraura. Penenye kauecTBEHHBIX 3a4a4.

2. | DaeKkTpocTaTNKAa

OnexTpuyecTBO Ha pacyeckax. OCTOPOKHO CTaTUUECKOE
AIIEKTPUYECTBO. DJIEKTPUUYECTBO B

UTpyILIKax. DIEKTPUIECTBO B OBITY. Y CTPOWCTBO OaTaperKH.
Pemenne HecTaHAapTHBIX 3a/1a4.

3. | Cer

Hcrounuku cBera YcrpoicrBo riaza. ConHeuHble 3aiiuuky. TeHs.
3armenue. [IBera koMITakT gucka.
MpeuibHbI ciekTp. Pagyra B npupoze. JIlynnsie n CosiHeuHbIE 3aTMEHUS.
Kax cnomate nyu? Kak 3axeub orous? PenieHne HecTaHAapTHBIX 3aa4.

Metonbl 00yueHuss 1 GopMbl OPraHM3al Ul
JAeATeJbHOCTH 00y4ar0IuXCsl

Peanuzanus mporpaMMbl BHEYpOUHOU AesiTensHOCTH «O3a1aueHHas GU3nKa»
IpeArnoaraeT MHIWBUIyalbHYIO U TPYIIOBYIO paboTy 00yudaroImuxcs, TUIaHUPOBaHNE
U TIPOBE/ICHNE M CCIIEA0BATEIBCKOr O 3KCIIEPUMEHTA, CAMOCTOSTENbHbIN cOOp AaHHBIX
JUISL pELIEHUS TPAKTUYECKUX 3a]1a4, aHAJIU3 U OL[EHKY IIOJIy4CHHBIX PE3YyJIbTATOB,
U3roToBJIEHHE ITocoOuil u moaeneil. [IporpamMMa npenycmMaTpuBaeT He TOJIBKO

o0yyaromye u pa3BuB

aromuye 1cjiu, ee peam3anusi CHOCO6CTBy€T BOCIIMTAHHUIO

TBOPUYECKOU JTMYHOCTU C AaKTUBHOM >KU3HEHHOMN MO3UIIKEN. BRICOKMX pe3ynbTaToB

MOTYT JJOCTUYb B JAHHOM CJIy4ae HE TOJbKO YYEHUKH C XOPOIIEH KOJIbHON

YCIIEBAEMOCTBIO, HO M BCE IIEJICYCTPEMIICHHBIE aKTHBHBIE pe0siTa, YKEe CACIaBIINE

cBOM npodeccuoHaNbHbIN BHIOOD.

OO6yuenue ocymiectBisiercs npu mnojaepxkke lLlenTpa o0pa3oBaHus €CTECTBEHHO-HAYIHOH
HarnpaBJIeHHOCTH «To4yka pocTay, KOTOPBI

co3daH Il pPa3BUTUSA y OOYYaIOIIMXCS E€CTECTBEHHO-HAYYHOM, MaTEeMaTHYeCKOH,
WH()OPMAIITMOHHONH T'PaMOTHOCTH, (OPMHUPOBAHHUS KPUTHYECKOTO U KPEAaTHBHOTO
MBILIJIEHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON HAINpPABJICHHOCTH, a

TaK)Ke Ui MPAKTHYECKOM OTpabOTKM ydeOHOTro MaTepuana Mo ydeOHOMY MpEeaMeETy

«Dusukay.

Temaruueckoe niianupoBanue (1 200 odyuenus)

7. Txiaacc
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Haumen Coaep:xanue Koanuecr
oBaHHe BO
pasnena 4acoB
1 BBonHoe 3ansATHE. THCTPYKTaX IO TEXHUKE 1
6e3omacHoctu. Ha 0ase LlenTpa "Touka Pocra"
I. IlepBoHavyanbHbIE CBEeICHUS 0 CTPOCHHHU BeIlleCTBA 74
2 DkcnepuMenTaibHas padota Ne 1 «OrnpeneneHue HeHbl 1eIeHUs 1
pa3IUYHBIX TPUOOPOBY.
Ha 6a3e Ilentpa "Touka Pocta"
3 OkcnepuMenTaibHas padora Ne 2 «Omnpenenenue 1
r€OMETPUYECKUX Pa3MEpPOB TEI».
Ha 6a3e [lenTpa "Touka PocTa" |
4 [Tpaktnueckas pabota Ne 1 «M3rotoBiaeHrE U3MEPUTEIHHOT O 1 ]
HATTHAPAY
5 OkcnepuMeHTaibHas padota Ne 3 «M3mepeHue TeMiepaTrypbl TEI» 1
6 OkcnepuMeHTaibHas padora Ne 4 «M3MepeHue pazMepoB MaJibIx 1
TEI.
7 DkcnepuMeHTalibHas padora Ne 5 «3MepeHre TONIUHBI JHCTa 1
Oymaru»
TI'nasa II. B3aumoaeiicTBHe TeJl 124
8 OkcnepuMeHTanbHas padora Ne 6 «M3MepeHne CKOpoCcTH ABUKEHUS 1
TEI.
9 Pemenne 3anau Ha TeMmy « CKOPOCTh PABHOMEPHOI'O IBUKECHUS 1
10 DkcnepuMeHTabHas pabota No7 «M3mepeHue maccol 1 1
Karuid BOABDY.
Ha 6a3e Llentpa "Touka Pocta"
11 DKkcnepuMeHTabHas pabota Ne 8 1 | sxkcnepumeHT | JIunelika, JeHTa MepHas,
«M3MepeHne NI0THOCTH KyCcKa caxapa» U3MEPUTEIbHBIN
Ha 6a3e LlenTpa "Touka PocTa" HUAJIMHIP, 3JIeKTPOHHBIC
BCChbI .
12 DKcrnepuMeHTallbHas pabota No 1 | sxkcnepumeHnT | JIunelika, JeHTa MepHas,
9 «M3mepeHue MIOTHOCTH U3MEPUTENbHBIN
X03SICTBEHHOT O MbLJIa». LUUIMHJP, IeKTPOHHBIE
Ha Ga3e [lenTpa "Touka Pocrta" BECbI
13 Pemenue 3anay Ha temy «llnotHoCTB 1 pelieHue
BEIIECTBAY. 3a/1a4
14 DkcnepuMenTanbHas padora Ne 10 1 | axkcnepumeHT

«HccnenoBanne 3aBUCUMOCTH
CHJIBI TSDKECTHA OT MAaCCHhI TEJIAY.
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15 DkcnepuMeHTaibHas pabota Ne 11 1 | sxkcnepuMeHT
«Onpenenenre Maccol U Beca
BO3/lyXa B KOMHATE |
16 DkcnepuMeHTanbHas pabota Ne 12 1 skcrepumMeHT | 1lTaTus, peruar, miHenka,
«CrnoxeHue cuil, HalpaBJIEHHBIX 110 NBa OJTMTHAKOBBIX T'PYy3a,
OJTHOM MIPAMOIN». JiBa OJIOKa, HUTH
Ha 6ase Llentpa "Touka Pocra" HepacTsKnMalt,
JIMHCHUKa
HU3MEPUTECIIbHAA,
JUHAMOMETP
17 OkcnepuMeHTaibHas pabora Ne 1 | sxcriepumenT | LlraTtus ¢ kpenexom,
13 «M3Mepenne KeCTKOCTH HabOp NPy KH, HAOOP
NPYKHHBI» rpy30B, JTUHENKA,
Ha 6ase LlenTtpa "Touka PocTa" AUHAMOMCTD
18 OkcnepuMeHTaibHas padora Ne 14 1 | axcriepumeHT | [lepeBaHHBIN OpYCOK,
«3mepenne ko3 duiirenta cuibl Habop Ipy30B,
TPEHUS CKOJIBXKEHUS. MEXaHU-
Ha 6a3ze LlenTpa "Touka Pocrta" yeckas
CKaMb,
JMHAMOMETP
19 Pemenue 3anay Ha Temy «Cuia TpeHHUS». 1 pelIeHue
3a/1a4
II1. laBiaenue. /laBienue T4
JKMJIKOCTEH ¥ ra3oB
20 DkcnepuMenTaibHas padora Ne 15 1 | axkcnepumeHT
«HccnenoBanue 3aBUCMOCTU
JABJICHUS OT IJIOIIA 1 TOBEPXHOCTHY
21 DkcnepuMeHTanbHas padora Ne 16 1 | sxcriepuMeHT
«Omnpenenenne 1aBIeHUs
HWIMHIPUYECKOro Tenay. Kak Mbl
BUIUM?
22 DKcnepuMeHTanbHas paboTta Ne 17 1 | skcnepumeHT
«Bpruncnenue Cuiibl, ¢ KOTOPOu
aTMoc(epa JaBUT Ha
MOBEPXHOCTH CTOJAY.
ITouemy Mup pa3HOLBETHBIN.
23 DxcnepuMeHTanbHas padota Ne 18 1 AKCIIEPUMEHT
«OmnpeneneHne Maccel Tena,
IJIABAIOIIETO B BOJIEY.
24 DKcnepuMeHTanbHas padorta Ne 19 1 skcriepuMeHT | JIuHelika, JeHTa
«Onpenenenye mIOTHOCTH TBEPIOTo MepHas,
TeIa. U3MEPUTEIBHBIN
Ha 6a3e LlenTpa "Touka PocTa" LWINHIP, 3JEKTPOHHBIE
BCChbI
25 Pemenune kauecTBeHHbIX 3a/1ad Ha Temy | 1 perieHue
«IInaBanue Tem. 3a7a4
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26 DKcnepuMeHTanbHas padora Ne 20 1 JKCIIepUMEHT | JluHamomerp, mraTus
«M3ydeHue yciaoBul MIIaBaHUS TEI». YHUBEPCAIbHBIH,

Ha 6a3e IlenTpa "Touka Pocta" MEPHBIN LIUUHIP
(MeH3ypka), rpy3
LWIMHAPUYECKUN U3
CTICIUAIBHOTO
IUIACTHKA, HHUTh,
TIOBapeHHast COJb,
raaouKa Jist
nepeMeli-

IV. PaGoTrau 8u
MOIIHOCTh. JHEPrus

27 OkcnepuMeHTaibHas padora Ne 21 1 DKCIEPUMEHT
«Bbruncnenue paboTsl,
COBEPIICHHOM MIKOJIbHUKOM IPH
noaseMe ¢ 1 Ha 2 aTax»

28 DKcnepuMeHTanbHas padoTta Ne 22 1 SKCIIEPUMEHT
«Bpraucnenue MOIHOCTH
pa3BUBAEMOM IIKOJIbHUKOM TPU
noabeme ¢ 1 Ha2 3tax»

29 DkcnepuMeHTaibHas padora Ne 23 1 akcriepuMeHT | IlonsrxHb 1
«OmnpeneneHue BbIMTPHIIIA B CUJIE, HETIO/IBHKHBIN OJIOKH,
KOTOPBIN JTA€T MOABUKHBINA U HabOop Ipy30B, HAT,
HETIOABHIKHBIN OJIOK». ANHAMOMETD,

Ha 6a3e [lenTpa "Touxa Pocta"

30 Pemenue 3anau Ha remy «Pabora. 1 perieHue
MormnHocTb Y. 3a1a4

31 DKcrepuMeHTaabHas padorta Ne 24 1 skcriepuMenT | IlIrarus, Mexanndeckas
«Breraucnenue KI1J1 nakmonHoOM CKaMbs1, OpPyCOK ¢
IIJIOCKOCTH». KPIOYKOM, JIMHCHUKA,

Ha Gaze Llentpa "Touka Pocra" HabOp rpy30B,

32 DkcrepuMeHTanpHas pabora Ne 25 1 SKCIIEPUMEHT
«3MepeHne KHHETUY €CKOU
SHEPrUH TEIa»

33 Pemenue 3ana4 Ha Temy 1 pelieHue
«Kunetnueckasi SHEPrHsi». 3aaqy
34 HUTOroBbIii KOHTPOJIb 3HAHUIA. 1 JIAJTAKTUYECKO
€ 3aJlaHue
Hmozo 34

Temaruyeckoe niianupoBanme (2 200 odyuenu:)

8. 8kuacc

Haumen Coaep:xanue Koumnuecr

OoBaHHe BO

pazaeJia 4acoB
I. ®u3uyecknii MeTOA U3yYEHUS] MPUPOABI: TEOPETUYCCKUI U 34

IKCHEPUMEHTAIbHBII
1 BBoanoe 3anaTre. MTHCTpyKTaX O TEXHUKE 1
6e3omacHoctu. Ha Gase LlenTpa "Touka Pocra"
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2 DkcnepuMeHTabHas padota Ne 1 «OnpeneneHue 1eHbl 1eICHUs 1 3K
puOOPOB, CHATUE MTOKA3aHUII»
Ha 6a3e LlenTpa "Touka PocTa"
3 Onpenenenne NOrpemHOCTEN U3MeEpeHus. Pelienne kauecTBEHHbIX 1 ]
3ajad.
I'naga II. TeruioBble sIBJ€HUSI M METObI X 8u
HCCJIeI0OBAHMS
4 Onpenenenve yAJIMHEHUS Tella B IPOIEcce 1
W3MEHEHUS TEMIIEPaTypPhI HCC
Ha 6a3e Ilentpa "Touka Pocta"
5 Pewrenue 3a1au Ha onpeaeneHne KOJIMYECTBA TEIIIOTHI. 1 ]
6 [IpumeHeHue Tena0BOro pacuMpeHus il perucTpauuu 1 p
.
TemrepaTypbl. AHaM3 u 00001IeH e
BO3MOXHBIX BAPUAHTOB
KOHCTPYKITUM.

7 DkcnepuMeHTabHas padora Ne 2 1 skcriepuMeHT | Jaruuk
«HMccnenoBanue npoueccoB TEMIICPATypBl,
TIJIABJICHHUS M OTBEP/CBAHMS. KaJIOpUMETD,

Ha 6ase Llentpa "Touka Pocra" COCYAL C TaroIM
JIbJIOM, COCYJI C

8 [Tpaktuueckas padorta Ne 1 «/3yuenue 1 | mpaktuueckas
CTPOEHUSI KPUCTAILIIOB, UX pabota
BBIPAIIUBAHUE.

9 N3yuenune ycrpoiicTBa TemnoBbIX apurarene. | 1 JIeKIus

10 [TpuGops! 11 U3MEpEHUs BIaKHOCTH. 1 skcriepuMeHT | Jaruuk
DKcrepuMeHTalbHas padoTta TCMICPATYPBI,

Ne 3 «Onpenenenue BIaxXHOCTU TEPMOMETP, Mapiis,
BO3Iyxa B KabWHeTax ImKoJs» Ha 6ase COCyA € BoZioH
Ilentpa "Touka Pocra"

11 Pernrenre kaueCcTBEHHBIX 3a/1a4 HA 1 pelieHune
onpenenenue KII/[ remosoro 3a1a4
nBurarenst. https://uchitel.pro/3agaun-na-x-

TENJIOBBIX-
JIIBATATEIIEH/
III. DnekTpuyeckue siBJIeHUsSI U MeTOABI | 8 u
HX MCCJIe]0BAHUS |

12 [Ipaktuueckas pabora No 2 1 npakTudeckas | JaTuuK HanpsoKeHus,
«Omnpenenenne yielIbHOro pabota BOJIETMETP
COIIPOTHBJICHUS Pa3IMIHBIX JIBYXTIPE/ETHHBI,
IPOBOJHUKOBY. HCTOYHUK ITUTAHUA,
Ha 6a3e Ilentpa "Touka Pocta" KOMILICKT

IPOBOJIOB,
PE3UCTOPEI,
KJTIOY

13 3akon Oma a1t yuacTka 1enu. Permenue 1 pelieHue
3a/1ay. 3a1a4

14 UccnenoBanue u nCnoab30BaHUE CBOWCTB 1 Ha0II0IcHNE
ANEKTPUY €CKUX
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KOHJICHCaTOPOB.
15 Pemrenue 3a1ay Ha 3aBUCUMOCTD 1 penieHue
COIPOTUBJIEHUS] IPOBOAHUKOB OT 3a1au
TeMIepaTyphl. |
16 [Tpaktuyeckas padota Ne 3 1 | mpaktryeckas | JlaTumk Toka, 1aTUMK
«Pacuet morpebusiemoit pabota HanpspKeHus,
BIIEKTPOIHEPTUUA aMIIEPMETP 5
COOCTBEHHOT'O JIOMa. ABYXTPCACILHBIH,
Ha 6a3e [lentpa "Touka Pocta" BOJIBTMETD .
ABYXTIPCACIbHBIN,
JIaMITOYKa,
HNCTOYHUK ITNTAHUA,
KOMIIJICKT
ITPOBOJIOB, KJIIOY
17 Pacuér KII/] anekTpuueckux yCcTponucTB. 1 pelieHue
3a1a4 |
18 Pemenue 3anay Ha 3akoH J[>xoynd - JIeHna. 1 peuienue
3a1a4
19 Penrenne xauecTBEHHEBIX 3aa4. 1 JIelioBas urpa
IV. DaexkTpomMarHuTHbie Su
SIBJICHUS |
20 [Tomyuenue u puxkcupoBaHHOE 1 npaktuueckas | Jemoncrpanus
n300pakeHre MarHUTHBIX noJeil. Ha pabota «H3mepenune
6a3e LlenTpa "Touka Pocra" MarHuTHOro
N0JIsi BOKPYT
NPOBOJAHMUKA C
TOKOM»: IATYHUK
MAarHuTHOI'O I10JIA
Ba
IMTaTHBA,
KOMIIJIEKT
MIPOBO/IOB,
HCTOYHUK TOKa,
21 N3ydeHnne CBOMCTB 3JIEKTPOMArHuTa. 1 Ha0II0IeHNe
22 N3ydyeHne Moenu 2IeKTPOABUTATEIS. 1 JICKIIHSI, JIEM.
SKCIIEPUMEHT
23 DKCKypCus. 1 Oecena
24 Penrenne xauecTBEHHEBIX 3aa4. 1 penieHue
3a1a4
V. OnTuka 10
25 N3ydeHne 3aKOHOB OTPaKEHUSL. 1 JIEKIUs, JEM.
HKCIEPUMEHT |
26 DKcnepuMeHTanbHas paboTa Ne 4 1 AKCIIEPUMEHT OcBetuTens ¢

«Habmronenue oTpakeHus u
IIPEJIOMJICHHSI CBETa.
Ha Ga3ze LlenTpa "Touka Pocra"

HUCTOYHUKOM CBET
Ha 3,5 B,
HUCTOYHUK
HUTaHN,
KOMIUTEKT
MPOBO/IOB,

meneBas auadpar

Ma, IOy IUIIAHI]

TJTaHIIET Ha
TLJIOTHOM JIUCTE ¢
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KpYTOBBIM
TPaHCIIOPTUPOM
27 DKcnepuMeHTalibHas padora Ne 5 1 AKCIIEPUMEHT Ocgerurens ¢
«300paxkenus B muH3ax». Ha 0aze UCTOYHHMKOM CBET
[Hentpa "Touka Pocra" Ha 3,5 B,
HCTOYHHUK
IMTATaHUS,
KOMIIJIEKT
MPOBOJIOB,
nieneBas auadpar
Ma, S3KpaH
CTaJIbHOM,
HaITpaBJIAOIIAs (
HU3MCPUTCIIBHOU
LIKAJIOH,
pacceuBaronas
JIMH3a, CIai]
«Mogenps npeaMera
B peiitepe
28 DxcnepuMeHTanbHas padbota Ne 6 1 AKCIIEPUMEHT
«Onpenenenye raiaBHOro
(OKYCHOT O pacCTOSIHUS U ONTUYECKON
CHJIBI JIMH3bD).
29 DxcnepuMeHTanbHas padborta Ne 7 1 AKCIIEPUMEHT
«Habmonenue naTephepeHnnu u
JUGPaKIIUY CBETA.
30 Pemenue 3a1a4 Ha penoMIIeHUE CBETA. 1 pelieHue
3a/1a4
31 DxcnepuMeHTanbHas paboTta Ne 8 1 DKCIIEPUMEHT
«Habmtonenre moiHoro
OTPa’KEHHUS CBETAY.
32 Pemenne kauecTBEHHBIX 3314 Ha 1 peuieHue
OTPa’KEHUE CBETA. 3a1a4
33 3ammra npoekToB. [IpoekThI. 1 UCCIIEAOBAHUS
34 HToroBnblii KOHTPO/Ib 3HAHMI. 1 JUIAKTUYECKO
€ 3aJ1aHue
Hmozo 34
Temaruuyeckoe niIaHUPOBaHUeE (3 200 00yuenus)
9. 9knacc
Haumen Coaep:kanue Koanuecrt
OBaHHe BO
pasaeJia 4yacos
1 BBoanoe 3ansiTHe. UHCTpYKTaX 1O TeXHHUKE O0e30macHOCTH. 1 1
I. MarneTusm 94 |
2 OkcnepuMmenTaibHas padota Ne 1 «Komnac. [Tpuniun paboTe. 1 IKi¢
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3 [Tpaktryeckas padora Ne 2 «OpueHTUPOBAHUE C TTOMOIIBIO 1 Tp:
KOMIIaca.
4 MaruuTsl. JleiicTBue MarHuToB. Pemenue 1 HaOII0AEHHE,
3a1a4 pelieHue
3a/1a4
5 DKcrnepuMeHTalibHas padora No 3 1 AKCIIEPUMEHT
«3aHUMATEIbHBIE OIBITHI C
MarHuTaMm.
6 Marunutnas pyna. [Tone3nsie uckomnaembie 1 Mpe3EHTAUS
Camapckoit obyacTu.
7 JleficTBME MarHUTHOIO ITOJIA. 1 JeMoHcTpanms
MarnutHoe nosie 3emnu. Ha
6aze IleaTpa "Touka Pocra"
8 JelicTBre MarHuTHoro noJs. Pemenne 1 pelieHune
3ajad. 3a/1a4
9 OkcnepuMeHTaibHas padora Ne 4 JKCIIEPUMEHT
«M3roToBaeHNE MarHUTOBY.
10 [Ipe3enTanus npoeKToB. UCCIIeIOBAaHUS
I'nasa II. Dnekrpocraruka 94
11 OkcnepuMeHTaibHas padora Ne 5 1 JKCIIEPUMEHT
«CTaTH4yecKoe 3JIEeKTPUYECTBOY.
12 OCTOPOXKHO CTATUYECKOE IJIEKTPUYECTBO. 1 penieHue
Pemienue 3agau 3aJau
13 DkcnepuMeHTabHas paboTta Ne 6 1 SKCIIEPUMEHT
«3aHUMATEIbHBIE OMBITHIY.
14 DNeKTpU4eCTBO B UTpymIKax. CXeMbl 1 MIpaKTUYECKast
paboTHI pabota
15 DNEKTPUUYECTBO B OBITY 1 KMHOIIOKA3
16 DkcnepuMeHTalibHas pabota Ne 7 « 1 HaOo1eHne
YcTpoiicTBO OaTapekmy.
17 OkcnepuMeHTaibHas padora Ne 8 1 MIpaKTU4YeCcKast
«M300petaem Oatapenkyy. pabota
18 [Ipe3enTanust mpoeKTOB. 1 HAay4HBIE
YCCJIe/IOBAHUS
19 [IpezenTanust IpoeKTOB. 1 Hay4yHbIE
VICCJIEIOBAHHUS
20 [Ipe3enTanust IpoEeKTOB. 1 Hay4YHbIE
MICCJIEZIOBAHHUS
II1. Cret 154
20 HcroyHuku cBeTa. 1 jgeknys, neM. | Ocerutens ¢
Ha 6a3e IlenTpa "Touka Pocra" AKCIIEPUMEHT | UCTOYHUKOM
cBeraHa 3,5 B,
HCTOYHHUK
MMUATaHUS,
KOMIIJICKT
HPOBOJIOB, IIIEJICBA;
nadpar- Ma
21 Kax MBI BHAUM? 1 JICKIIUS, JIEM.
HKCHEPUMEHT
22 [Touemy MUp pa3HOLBETHBII. 1 JCKLIHS
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23 DKkcnepuMeHTanbHas pabota Ne 9 «Teatp 1 SKCIIEPUMEHT
TEHEN»
24 DKcnepuMeHTanbHas padora Ne 10 1 skcriepuMeHT | Ocserurens ¢
«ConHeunsle 3aitunkn» Ha 6aze HUCTOYHUKOM CBETA
Lentpa "Touka Pocra" Ha 3,5 B, HCTOYHHUK
MHUTaHUS, KOMILIEK!
MPOBO/IOB, IIEJICBA!
nuadpar- Ma,
HOMYIHIAHIID,
TUIAHIIET Ha
TUIOTHOM JIUCTE C
25 Hucnepcusi. MbUIbHBINA CIEKTP 1 JICKIIUS, JIEM.
AKCITEPUMEHT
26 Panyra B npupoze. 1 MpE3CHTALUS
27 OkcnepuMeHTaibHas padora Ne 11 1 skcepuMeHT | OcBeTuTens ¢
«Kaxk momyuuts panyry?». Ha 6aze HMCTOYHUKOM
entpa "Touka Pocra" cBeTa Ha 3,5 B,
HCTOYHUK
MATAHUA,
KOMILJIEKT
MIPOBO/IOB,
nieseBas
nuadparma,
MOJNYLMIMHJP,
MJIAHIIET Ha
MJIOTHOM JIH- CTE
KPYTOBBIM
TPAHCHOPTUPOM
28 DKCKypcHst 1 Oecema
29 Jlynnsie u ConHeYHbIE 3aTMEHUS. 1 JICKIIUS, JIEM.
9KCIIEPUMEHT
30 Kaxk ciiomats myu? 1 Oecena
31 3azepka’ne. 1 JIEKIIUS, IEM.
9KCIIEPUMEHT
32 DKkcnepuMeHTanbHas padoTta Ne 12 1 AKCIIEPUMEHT
«3epkanay
33 3ammra mpoeKToB 1 HCCIIEOBAHUS
34 3aKIIOYUTENIHLHOE 3aHATHE. 3alUTAa 1 HUCCIEeN0BaHUA
NPOEKTOB.
Hmozo 34

[Iporpamma npeamnonaraet pa3nuvabie (OPMbI KOHTPOJIS MPOMEKYTOUHBIX U
KOHEUHBIX pe3yJbTaToOB. B pe3yibTaTe U3ydeHus: JaHHOTO Kypca KOHTPOJIb 3HaHUM
1 HaBBIKOB y4aluxcs OyJeT NpoXoJuTh B TeUeHUE yueOHOro Kypca - B hopme
(pPOHTAIBHOr O OIIPOCa, CAMOCTOSITENILHBIX MIPAKTUYECKUX paboT, TUCKYCCHH C
BBICTPOECHHBIMH JIOTHYECKUMU L[EMTOYKaMU U JoKa3aTenbcTBamMu. OneHuBaercs
CaMOCTOATENIbHOCTh BBIMIOJIHEHHUS 3a/1a4, TaK K€ padoTa yJalrxcsl OLleHUBAETCS ¢
YYETOM MX aKTUBHOCTH, Ka4€CTBA IIOAT OTOBJIEHHBIX BBICTYILJIEHH,
JEMOHCTPALlMOHHBIX OMBITOB, YMEHUH pelieHus 3aaad. OLeHUBaeTCs TaKxKe
ydacThe B 00CYyX/I€HUH, KaUeCTBO 331aBaeMbIX BOIIPOCOB, BJaJIeHHE
MOHOJIOTMYECKOM U JTUATOTHYeCcKOi peubto, ypoBeHb (PU3MYECKO KOMITETeHIINH.
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Hrorosas arrectanys 10 BHEYPOUHOU IEATEIBHOCTH ydamuxcs 7-9

knaccoB «O3agadeHHas (]m3m<a» IMPOBOJUTCA B (bopMe ANJaKTHYCCKOI'o 3aJJaHus B

neJsX onpeacICHUs CTCIICHHU OCBOCHUS YYalllUMUC yqe6Horo mMaTepuralia 1o

NPaKTUYECKOH (PU3UKe, B paMKaX OCBOCHUSI OCHOBHOW 00pa30BaTeNIbHOM MPOTrpaMMBbl

OCHOBHOT'0 00IIIeTr0 0Opa3oBaHMs.

3agaHusl OpHEHTUPOBAHBI HA TIPOBEPKY YCBOSHUS COJIEPKAHUS Pa3AeIOB/TEM:

e g3aumMooelicmsaue mei (LIOMHOCMb ewecmsed, CUIA mpenus, Kodpouyuenm mpenus)
(mooynw 7 Knacc),

e DJleMeHmbl CMAMUKU, Menossle A6leHUs, IJIeKMPOCMamuKd, 3aKoHbl NOCMOAHHO20 MOKA,
3aKOHbl OnmMuKu (Mooyas 8 Knacc),
@opma - oudaxmuyeckoe 3a0anue (mecmol, NPaKmuyeckKue 3a0anus,
pelleHue meopueckux 3a0ay) COCTaBJICHBI B IBYX BapHaHTax. Bpems
BEITIOJTHEHHS PaOOTHI — OIMH YPOK.

Ilnan pa6otsl (7 Kiaacc)

Homep | IIpoBepsiembie 3JIEMEHThI ITpoBepsiemMbie yMeHUS bana 3a
3a/1aHusl | CO/lepPKaAHUS BBINIOJIHEHH
e 3aJaHus
1 [Ipaktuueckas paboTa. YMmenue codpath NPaKTUYECKYIO
YCTAaHOBKY COIJIACHO 3a/IaHMSI
2 OmpenenurensHas Gopmyina 3HaHue GopMyII INIOTHOCTH
BEJIMYUHbI BELIECTBA,
CHJIa TPEeHUs
3 N3mepenne ¢puznyueckon YMeHue noib30BaThCA
U3MEPUTETHLHBIMHU
BEJIMYUHBI. BEJIMYHHY.
4 BrruncnurenbHbie HAaBBIKU Breraucnsats puznyueckyro 1

BEIMYUHY, 3aIIUCHIBATh
pe3yJbTaT B €qUHULIAX
n3Mmepenust CU1U

MaxkcumaabHOE KOJIMYeCTBO OAJIJIOB 3a BBIOJIHEHHE paboThl cocTtaBysier 10 Gaios.

BricTtaBiienne oTMeTOK: oTMeTKa «5» - 80-100% - 8-10 O6amna, otMeTka «4» - 66%-79% -
76amnoB,otMeTKa «3» - 30%-65% - 6 — 3 Ganna,
oTMeTKa «2» - meHee 30% - 0 — 2 Oamna.

Hrorosas arrecranuga 7 Kjiacca

«O3agayeHHas pU3NKa»

BapuantNel

Hcnonb3ys pblYakHbIe BEChI, MEPHBIN IIHMJIUHAD, CTAKaH ¢ BOJOM, LIUJIUH/P,
co0epuTe IKCIEPUMEHTAIbHYIO YCTAHOBKY JJIs ONPEACICHHS MIOTHOCTH
MaTepuasa, U3 KOTOPOro W3rOTOBJICH IIHJIHUHP.
B Gianke O0TBETOB:
e CHENaliTe PUCYHOK 3KCIICPUMEHTAIBHOW YCTAHOBKH ISl ONIPEIeIICHUS 00beMa Tella;
e 3anuImTe GOPMYITy JJIS pacdera IIOTHOCTH;
e YK@XHUTE pe3ysIbTaThl U3MEPEHHS MacChl LIHJIMHAPA U €ro 00beMa;
e 3ANUIINTE YMCJICHHOE 3HAYCHUE TUIOTHOCTH MaTepralia IUJIMHApA.

Bapuant No2

Hcnonb3yst Opycok ¢ KPIOUKOM, THHAMOMETp ¢ npeaesnoM usmepenus 1H,
JUHaMoMeTp ¢ npezaenom usmepenus SH, 2 rpysa maccoit 100r, Hanpasisito1nas,



cobepuTe IKCIEPUMEHTAIbHYIO YCTaHOBKY JJIs ONpeieseH s K03 puirenTa
TPEHUS CKOJIBKEHUS MEXIY OPYCKOM M MOBEPXHOCTHIO HAPABIISIOLICH.
B Gnanke oTBETOB:

e cjenaiTe pUCyHOK 3KCIEPUMEHTAIBHON YCTaHOBKHU;

e 3anumuTe GOpMyITy s pacuera KoduimeHTa TpeHus CKOJIbKEHUS,

e YKaxuTe pe3ybTaThl U3MEPEHUs Beca OpycKa ¢ rpy3aMu U CUJIbI TPEHUS
CKOJIb)KEHUSI IIPU JBUKEHUU OpyCKa C IPy30M MO MOBEPXHOCTU
HaIpaBJISIIOLIEH;

e 3amummuTe YKMCICHHOE 3HaueHHe Kod(h(uiimeHTa TpeHHs CKOJIbKEHHUSL.

OTBeTHI M
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Ne
1

HDV=V,-V; 2)p=m/V
3)m=66r; V=>56Mm1=56 cM?; 4) p = 1.2 r/em® = 1200 kr/m? .
Conep:xkanue
KPHTEpHsI
[ToHOCTBIO MPAaBUIBHOE BBHIIOJHEHUE 3aIaHuUs, BKIIIOYAloIIee B ceOs:

ﬁenﬁzﬁw&ﬁmﬁﬂﬁﬁﬁ i A QE%MQMWHBIM o UBSMEDEHU S

. IPaBUJIBHO 3aMIMCAHHBIE PE3YJIbTAThl IPSIMBIX U3MEPEHUN (8 OaHHOM Clyyae pe3yibma
uzMepeHus maccol meaa u 0bvema mena);
e MOJYYEHHOE MPABUIBHOE YU CIEHHOE 3HAUE€HHE UCKOMOM BETMUMHBI

[IpuBeneHsl Bce 371€MEHTHI MPaBUIIbHOTO OTBETa 1 -4, HO JOIyIIeHa OMKOKa IPU BbIUKCICHUH
3HAaYeHHs] UICKOM O BETMYHMHBI.

NJIn

JlonyieHa ommoOKa npu 0003HaUYEHUH €IUHULl U3MEPEHUS UCKOMOM

BermunHbl. NJIN

JlonyieHa ommoOKa B CXeMaTUUHOM PUCYHKE IKCIIEPUMEHTAIBbHONW YCTAaHOBKH, WM PUCYHOK
OTCYTCTBYET, UJIM OTCYTCTBYET opMyJia B 00IIEeM BUIE JJIs1 pacueTa HCKOMOI BEIMYMHBI

CraenaH pUCYHOK KCIEPUMEHTaIbHONW yCTaHOBKH, IPABUIIbHO NPUBEIEHBI 3HAYEHUS NPSMBIX
U3MEpPEeHUH BEINYHH, HO HE 3anucana Gopmyiia Juist pacdera MCKOMOM BEJIMUUHBL, U HE NOJIyYeH
OTBET.

NI

[IpaBriIbHO NPUBEAECHBI 3HAUEHUS MPSIMBIX U3MEPEHUN BEJIMYMH, 3anrcaHa popmyJia Ui pacyeTa
MCKOMOM BEJIMYUHBI, HO HE IIOJIyY€H OTBET, U HE IIPUBEJICH PUCYHOK dKCIIEPUMEHTAIbHOM
YCTaHOBKH.

NI

[IpaBUIbHO MPUBEICHBI 3HAUEHHSI IPSIMBIX U3MEPEHUH, TPUBEACH IIPABUIIbHBII OTBET, HO
OTCYTCTBYIOT PUCYHOK KCIIEpUMEHTAJIbLHON YCTAHOBKH U (popMyJia JIIsl pacuera UCKOMOMH
BEJTMYUHBI
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[IpuBeneno npaBuIbHOE 3HAYEHUE TOJIBKO OJJHOTO U3 MPSMBIX U3MEPEHUN, U TpeicTaBlIeHa
IPaBUJIBHO 3amucaHHas GopMylia A pacueTa HCKOMOU BEIUYUHBL.

N

[IpuBeneHo mpaBMIILHOE 3HAUEHUE TOJIBKO OJJHOTO U3 MPSIMBIX U3MEPEHHH, U CIIeaH PUCYHOK
IKCIIEPUMEHTAIILHON YCTaHOBKHU

Bce cityuau BbINONHEHMS, KOTOPBIE HE COOTBETCTBYIOT BhIIIEYKAa3aHHBIM KPUTEPUSIM
BbIcTaBneHus 1, 2, 3 wim 4 6amnnoB. PazposHenHbie 3anucu. OTCYTCTBUE MOMBITOK BHITTOTHEHUS
3aJIaHUs

Marxcumanvuviv 6ain

Bapuant Ne2
1)

1“

2. Fymp=Frp (TTpr paBHOMEPHOM JIBUKCHHH ),

Fip=pN;N=P— Fyp=uP;u =
3) Fynp =0,44 H; P=2,8H
4 =0,16

Copep:xxanue
KpHUTepus
TlomHOCTBIO IMMPAaBUJIbHOC BBIMTOJIHCHUC 3aJaHN A, BKIIIOYAIOIICC B cebs:

&1y SRS AL B B Ve R SR B RO Sf R HQBEMS TOCTVITHBIM ITs M3MEDEHMS BETHUMHAN

. MPaBHJILHO 3alMCAaHHBIE PE3yJIbTAThl MPSIMBIX U3MEPEHUH (68 daHHOM cyyae pe3yibma
usMepenus eca meaa ¢ 08YMsl 2py3amu U CUNbl MPEHUSL CKONbHCEHUS);
e TIONYyYEHHOE MPABUILHOE YU CICHHOE 3HAUCHHE NCKOMOM BEJIMYNHBI

[IpuBeneHsl BCe 2JIEMEHTBI MPABUIIBHOTO OTBeTa | -4, HO JAOITyIIeHa OMUOKA TIPY BBIYUCIICHUH 3HAYC
BenuuuHel. UJIN

Jlomy1eHa omuoka mpy 0003HAYCHUN SIUHUIL U3MEPEHUS HCKOMOM

BenuuuHel. UJIN

JlomyiieHa oniOKa B CXeMaTHYHOM PUCYHKE SKCITEPUMEHTAIILHOW YCTAHOBKH, UJIA PUCYHOK OTCYTCT
OTCYTCTBYET (hopMyJia B 00IIEM BUJIE I pacueTa HCKOMOW BEITMUUHBI
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CrenaH puCYHOK SKCIIEpUMEHTAJIbHOM YCTaHOBKH, IIPaBUIIbHO NPUBEIEHbI 3HAUEHUS MTPSIMBIX U3MED:
He 3amucaHa (GopMyna Ui pacyeTa HCKOMOMN BEIUYUHBL, U HE TTOTy4€H OTBET.

N

[IpaBriibHO NPUBEACHBI 3HAUEHUS MIPSIMBIX U3MEPEHUN BEIUYMH, 3aKcaHa (popMya ais pacuéra uc
HO HE ITOJIyY€H OTBET, U HE IPUBEJCH PUCYHOK dKCIIEPUMEHTAIBHON YCTAHOBKH.

NJIn

[IpaBunbHO NpUBENEHBI 3HAYEHUS MIPSMBIX U3MEPEHUH, IPUBEICH TPABUIIbHBIA OTBET, HO OTCYTCTBY]
9KCIEPUMEHTATbHON YCTAHOBKYU M (popMyJia ISl pacyeTa HCKOMOW BETMYUHBI

[IpuBeneHo npaBUIBLHOE 3HAYEHUE TOIBKO OAHOTO U3 MPSIMBIX U3MEPEHUH, U TIPEICTaBICHA
MPaBUIILHO 3amucanHas Gopmylia s pacyeTa HCKOMOU BEJTMYHHBI.

NN

[IpuBeneHo npaBuIbHOE 3HAUEHUE TOIBKO OAHOIO U3 NPSIMBIX U3MEPEHUH, U CIENAaH PUCYHOK
SKCIIEPUMEHTAIBHON YCTAHOBKH

Bce cityuau BbITIONHEHMS, KOTOPBIE HE COOTBETCTBYIOT BHIIIEYKA3aHHBIM KPUTEPHUSIM
BbICTaBJIeHUS 1, 2, 3 unm 4 6amioB. Paspo3nennsie 3anucu. OTCYTCTBUE MOMBITOK
BBIIOJIHCHHS 3aJaHHS

Makcumanvuwviil 6aun

Iliaan padoTsl (8 Kiacc)

Howmep | IIpoBepsiembie 3JIEMEHTbI IIpoBepsiembie
3alaHMs| cOJep:KaHUsA yMeHust
1.1 SIBneHus TEMIONPOBOAHOCTH OOBsAcCHEeHUE SBJICHUHN TEMJIONPOBOIHOCTH
1.2 ArperaTtHbie COCTOSTHUSA Urenue rpauKoB HarpeBaHus TeJl.
BEIIIECTBA
1.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTuyeckne ymeHus mo paboTe ¢ IEeKTponprudopamu.
YMenue
HaXO0XJEHUS BEITMUMHBI SKCIEPUMEHTAIBHBIM METOJIOM
UTOI'O
2.1 SIBneHMS TENI0NpPOBOIHOCTH OObsICHEHNE SIBICHUN TEMJIONPOBOIHOCTH
2.2 ArperaTtHeie COCTOSIHUSA UYrenue rpamKoB OXJIaXKACHUS TE.
BEIIIECTBA
2.3 3aKOHBI TOCTOSIHHOT'O TOKA [IpakTuyeckue ymeHus no paboTe ¢ 3JIeKTponprudopamu.
Ymenue
HaXO0XAEHUS BETMYMHBI SKCIIEPUMEHTAIBLHBIM METOJI0M
HUTOI'o

MakcumanbHOE KOJUYECTBO 0aJjIOB 3a BBIMOJHEHUE PabOThI cocTaBiisieT 6  0ayioB.
BricTraBnenue otmeTok: otMeTKa «S» - 80-100% - _5-6  6anna, otmetka «4» - 66 %-
79% - _4 Oamna, otMeTKa «3» - 30%-65% -__ 2 -3 Oaja, OTMETKA «2) -
menee 30% - 1 Oami.

IIpomeskyTouHas arrecTanus 8 kjaacca

«
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benoe — 1, yepnoe — 2, 3esenoe — 3.
benoe — 2, yepnoe — 3, 3enenoe — 1.

benoe — 3, uepHoe — 1, 3enenoe — 2. Prc. 98

. Ilpu xaxoii Temneparype HadaJics IPOLeCcC MIaBIeHUs?

1.50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

36




°c) a (°C) )
1200 T ,
IE & 10'3
o 4
600
50 =
A
o 3 6 9 12(mun) g 5 10Mu)
(°c) 6 (c) 2
600
A
6 400
i) 5
300
200
A T 'z
0 & 12 18 Z24mux) O 10 20(mur)
Puc. 101

1. Cobepute ens no cxeme. OnpenenuTe CONPOTUBICHUE IEKTPHUUECKUX JIAMIT HCIIONIb3YS
aMIIepMETP, BOJAbTMETP.

N )
T
|
Puc. 176
HpOMe)KyTO‘lHaﬂ aTrecranusda 8 KJacca
«
O
3
a
)
a
q
(4
H
H
a
b |
¢
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Puc. 93

1. K nmomeuke nmpuOWTHI JBa OAMHAKOBBIX JIMCTa OO
KECTH. BHYTpEeHHSSI MOBEPXHOCTh OJHOTO W3 HHMX IOKPHITA KOMOTHIO, a JApyras
octaBieHa Omnectsmeld. K HapyXHOH MOBEPXHOCTH JIMCTOB TMPUKIEEHBI BOCKOM
CIIHYKH. Mex1y JTUCTaMU MOMENIaloT pacKalleHHbI MeTaluIndecKuil mapuk (puc. 93).
OHOBPEMEHHO JIM OTHAIYT CIIMYKH OT JIMCTOB KeCTh?

1. OAHOBPEMEHHO.
2. OT 3aKOITYEHHOH MOBEPXHOCTH CITMYKHU OTIIaTyT PaHbIIIC.

3. Or 6nectauiell MOBEPXHOCTU CIMYKH OTHAAYT PaHbLIE.

2. Ilpu kakoii TemmepaType Hadajcs Ipolecc OTBEepAEBaHuUsA?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

°c) a (*C) )
1200 17 ,
15 I- A
S 100
8
I
6001 —
50
-
A
0 3 6 9 12mun) 0 5 10¢un)
(°c) 6 (c) 2
600
AT A
6 400
8 n 8
| [
300
200
A —Yr
0 &6 12 18 24mun) 0 10 200mur)
Pyc. 101

o CobGepure nens no cxeme. Onpenenure padoTy, BHITOJIHEHHYIO
OJICKTPUYCCKHUMU JIaMIIaMH B TCUCHUC 5 MUH, UCITIOJIB3Ys aMIICPMETP,
BOJIbTMETP, CEKYHIOMEP

e

1

Puc. 176

H1 2)5
3. 1. Cobpatb 1enb o cxeme.

OTBeThI 1 KPUTEPHUH OIEHNBAHUSA
BBINOJIHEHNSI 3a1aHM il (8 Ki1acc)

1

- M TS
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2. TloaxnrouuTh aMIEPMETP U BOJIBTMETP, YUUTHIBAS MPaBUiIa MOAKIIOUYEHUS TPUOOPOB.
3. TlpoBectu mpsiMble U3MEpEHHUsI (CUIIBI TOKA U HATIPSKEHUS)

4. Tlo BbIUMCAMTEILHOM GopMyIie OIPEACIUTh HCKOMYIO BEJTHYHMHY.
2 BapUaHT
1)2 2)2
3) 1. CobOpaTthb 11€11b 11O CXEME.

2. TloaxmrouuTh aMIEPMETP U BOJIBTMETP, YUUTHIBAS MpaBUiIa MOAKIIOUYEHUS TPUOOPOB.
3. IlpoBectu mpsiMble U3MEPEHUS (CHIIbI TOKA U HAIPSKEHUS).
4. Tlo BeruncnuTensHOM opmyne OIIPEIEIUTh UCKOMYIO BEJIMYUHY.

Hrorosas arrectanus no BHEYPOUHOUN JEATEIBHOCTH ydaluxcs 9

KiaccoB «O3agayeHHast PU3NKa» TPOBOIUTCS B OpME 3aIIUTHI ITPOSKTOB.

dopma KOHTPOJISI — 3aliTa MPOeKTa. Benymmmu MmeTogamMu 00y4eHuUs SIBISTFOTCSL:
00BSICHUTENFHO-UILTIOCTPATUBHBIN, YaCTUYHO-TIOMCKOBBIH, UCCIIEI0BATEIbCKUIMA:
aHanu3 uHGOPMAIINH, TOCTAHOBKA SKCIEPUMEHTA, IPOBEEHUE UCCIICIOBAHMMN. DTH
METO/Ibl B HAUOOJIBIIEH CTENEHH 00eCIeYMBAIOT Pa3BUTHE TIO3HABATEIBHBIX
WHTEPECOB, HHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH. Posib yuuTens B
00yYCHHH MEHSETCS: OH BBICTYIIAeT KaK OpraHU3aTop, KOHCYJIbTaHT, SKCIEPT CAaMOTr0
mpolecca IeATebHOCTH YYalIuXcs U €€ Pe3yIbTaToOB.

TpeOoBaHus K 3a1UMTe MPOEKTA:

. Marepuan JOCTYIIEH U HAay4€H, UJ€U PACKPBITHI.
KauecTtBeHHOE n30KEHNE COEepKaHUs: YETKasl, [paMOTHAsl pedb, epecKas
TEKCTa (JOMyCKAaeTCsl 324U ThIBAHUE LIUTAT); HanOoJiee BaXKHbIE TIOHATHUS,
3aKOHBI U (DOPMYJIBI IUKTYIOTCS AJIS 3aIUCH.
e HarmanHoe npencraBieHne Matepraa (C UCIOJIb30BaHUEM CXEM, YepTeKel, pUCYHKOB,
UCIIOJIb30BaHUE NIPE3CHTALINH )
¢ lcnonb30BaHME NPAKTHUECKUX MUHHU-UCCIEN0BAaHUN (TI0KA3 OIBITA)
o KayecTBeHHBIE OTBETHI HA BONPOCHI CIIYLIATEIEH 11O TEME
e Yerko chopMynnupoBaHbl BIBObI

le/lﬁJII/IZSI/ITe.TILHLIe TE€MbI TBOPYECKHUX NIPOECKTOB, npe3eHTauui71:

1. Kak u3aMeputhb HEeu3MepuMoe.
2. To4HOCTH U3MEPEHUI.

4. Hcropus kanennaps.
5. OT necoYHBIX YacoB /10 aTOMHBIX.

8. ConHeuyHas cucreMa

9. CKOpOCTb IBM>KEHUS TPAHCIIOPTA B TOPOJE
10. DHeprus BeTpa

11. Kak ynep:xatb paBHOBECHE

12. Tlouemy maparoT Tena

HNudopmanoHHO — MeTOAMYECKOE 00ecIeYeHue

1. BHeypoudHas AesITeNTbHOCTh HIKOJIBHUKOB.
MeTtoanueckuii KOHCTPYKTOp: mocodue nis yuaurens/ J{.B. I'puropses, I1.B.
CrenanoB. — M.: [IpocBemenue, 2011. — 223 c. -. (CtangapTsl BTOPOro
TIOKOJICHUS ).
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2.  BHeypouHas aesaTenbHOCTb. [IpuMepHBIi IJIaH BHEYPOYHOU
JeSTEIBHOCTHA B OCHOBHOM 11KoJIe: mocooue s yuutens/. B.I1. Crenanos, J1.B.
I'puropreB — M.: [Ipocsemienue, 2014. — 200 c. -. (CtangapTsl BTOPOro
MTOKOJICHUS).
3. PaGoune nporpammel. @usuka. 7-9 kiaccel: yueOHO-MeToauueckoe nocoodue/coct. E.H.
Tuxonoga.- M.:/Ipoda, 2013.-398 c.
4. 3anuMmarenbHas ¢usuka. [lepensman A.M. — M. : Hayka, 1972.
5. Xouy 0b1Th Kymubunsvm. Dnpmanckuii 1.1. — M. : PUL] MK/], 2002.
6. ®wuswmka ais yBiaedeHHbIX. Kubanpuenko A. 5., Kubanpuenko . A.— PoctoB H//I. : «DeHuKCY,
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