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Pazgea Nel Kommieke 0CHOBHBIX XapPaKTEPUCTUK NMPOrPaMMBbI
1.1 HosicHuTeNbHASA 3aNIUCKA
HopmaTuBHO - NpaBOBOM acHeKT:

IMporpamma «®u3HKyc» COCTaBjI€HA B COOTBETCTBUU C OCHOBHBIMH HOPMAaTHBHBIMU JOKYMEHTaMH,
MOJIOKEHHBIMH B OCHOBY oOOIIepa3BuBawIiei. B HacTosiee Bpemsl colepikaHHe, poJib, Ha3HAYCHUE M
YCIIOBUSI pean3alliyl IPOrpamMM JOMOJHUTEIFHOTO 00pa30BaHUs 3aKPEIUICHBI B CICAYIOIIUX HOPMATHBHBIX
JIOKYMEHTaxX:

o ®denepanbHblii 3akoH OT 29 nekabps 2012 r. N 273-D3 "O6 obpazoBanuu B Poccutickoii ®eneparnun’”
(cratps148) — Konuenuus pa3BUTHS JOMOJHUTEIHHOTO 00pa3oBaHus JeTel (yTBEpP)KICHA pacHopsKEHUEM
IIpaButensctBa PO ot 4.09.2014r. 1726-p)

e [Ilpukaz wmunHcTepcTBa mpocBemeHus P® or 09.11.2018r. 196 « O6 yrBepxkaenun Ilopsinka
OpraHu3alliil M OCYIIECTBICHHUS OOpa30BATENbHOHN JEATEIILHOCTH MO JOMOJIHUTEIBHBIM 00pa30oBaTEIbHBIM
IIpOrpaMMam»

[J CaHMTapHO - SIUAEMHOJIOTHYECKHE TpPeOOBaHUS K YCTPOMCTBY U COAEPKAHUIO U OpraHHU3aliH
pexxrMa paboThl 00pa30BaTENbHBIX OPraHU3alUi JOMOTHUTEIFHOTO0 00pa3oBaHus aeTel (YTBEpKIECHO
MOCTaHOBJIEHHEM [ J1aBHOro rocymapcTBeHHOro canutapHoro Bpaya P® ot 04.07.2014r. 41) Canu
[Mun2.4.4.3172-14 ycranaBnuBaeT TpeOOBaHUS K OpraHU3allMK 00pa30BaTEIILHOTO MPOIlECcca.

o Kouennus OOH o npaBax pebeHka
e VYcra MBOY COUI n. PeGpuctolit

e [lucemMo MunucrepctBa obpasoBanusi u Hayku Ne03-296 or 12 mas 2011 r. «O6 opraHuzanuu
BHEYPOYHOH JEATEIbHOCTH NPU BBEIEHUH (heAepalbHOTO TOCYAapCTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa
o011ero 00pa3oBaHUY;

° JIOKalIbHBIMU aKTaMH o6pa30BaTean0171 OpraHu3anunu.

e IIpodeccuonanbhusiii crangapt «llegaror qOMOTHUTETFHOTO 00pa30BaHus AeTeH U
B3pocibix» (IIpukaz Mun tpyna u coil. 3amutsl PO ot 8.09.2015 Ne613 n).

AKTYyaJbHOCTb POrPaMMblI

AxmyanvHocms TIPOTpamMMBbl, 3aKJIIOYAETCA B BOCIMTAHWM TBOPYECKONW AaKTHMBHOCTH Yy4alluXcs, B
Ipolecce M3yuyeHuss UMU (QU3MKH SIBISIETCS OJHOM M3 aKTyaldbHBIX 3ajad, CTOAIIMX MEpel] YUUTEIIMU
¢u3uKku B coBpeMeHHOU 1IKone. OCHOBHBIMM CPEJICTBAMHU TAaKOI'O BOCIUTAHUS U Pa3BUTHUS CIOCOOHOCTEH
YYaIIUXCA  SBISAIOTCS  OKCIIEPUMEHTAJBHBIE MCCIENOBAHMS W 3aJadyd. YMEHHMEM pellarh 3a7add
XapaKkTepu3yeTrcs B NEPBYIO OYepelb COCTOSHUE MOJATOTOBKU Yy4alluXcs, INIyOMHa YCBOEHHS y4eOHOro
Marepuana. Pemenue HECTaHAAPTHBIX 3aa4yd NPOBEACHUE 3aHUMATEIbHBIX JKCIIEPUMEHTAIbHBIX 3aJaHUN
CIOCOOCTBYET MPOOYXKIEHUIO M Pa3BUTHIO Y HUX YCTOMUMBOTO HHTEpeca K (PU3HKe.

Acnexm nosu3Hbl IporpaMmbl «DU3UKYC» 3aKIII0YAETCS B PELICHHE HECTaHIapTHBIX 33/1a4 U IIPOBEICHHE
3aHUMATEJbHBIX OKCIIEPHMEHTAIBFHBIX 3aJaHUl CIIOCOOCTBYET TPOOYKICHHIO UM Pa3BUTHIO y HHX
YCTOWYMBOTO HHTEpeca K (hU3HKeE.

Takxe B mporpaMMmy BKIIOYeH pazfen «Moi ¢usnyeckuil macmopt». McxomHoil TeopeTHueckoi
MO3ULMEN JTaHHOTO pasjena SIBISIETCS TO, YTO B IIEHTPE BHUMAHUS HAaXOAMTCS CaM YYEHUK, OH M3y4aeT
camoro ce0s1. OOpa3oBaTeNbHBIN MPOLECC CTPOUTCS B JIOTUKE AESATEILHOCTH, UMEIOLIEH THYHOCTHBIA CMBICI
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AJI YYCHUKA,YTO MOBBIIACT €0 MOTUBAIIHUIO B YUCHUU.

HHHO@CII/!MOHHOCWlb HaCTOSIIEH nporpamMmmsbsl B IMPUMCHCHHUHN COBPCMCHHBIX TEXHOJOTUM M aKTHUBHBIX
METOJ0B 06y‘leHI/IH, HCIIO0JIBb30BaHNH HpO6HeMHOFO 06yLI€HI/I$I. Taxxe B O6paSOBaTCJ'IBHOM mponecce
HCIIOJIB3YIOTCA COBPEMCHHBIC TEXHHYCCKUEC CPEACTBA O6y‘ICHI/I$I, B IIporpaMmMy BKIIOYCHBI TaKHE
HMHHOBAIITMOHHBIC BUABI ACATCIBHOCTH, KaK UCCIICA0BATCIIbCKAas U IIPOCKTHAA ACATCIbHOCTD o6yqalonmxc>1.

Aemopckas oonornumenvHas 0bpazosamenvhas npocpamma « Dusuxycy
® 110 L[€JIEBOMY 00€CTIEYEHUIO — Pa3BUTHE U MOAJIEP’KKA HHTEpeca yUaluXcsl K U3y4eHUI0 GU3NKU;

e 110 TexHosoruu ooydenus: — UKT, pasHoypoBHeBoe o0yueHHe, MPoOIEeMHOE U TOMCKOBOE 00yUCHHE;

O [0 XapakTepy MACATENbHOCTH — TPAKTHYECKUE 3aHATHA, JIa0OpaTopHbIE pabOThl, pEIICHUE
OKCIICPUMCHTAJIbHBIX 3a1a4,

® 110 CTYyIEHsAM 00pa30BaTeNIbHON MOJENN — CPEIHSS U CTapIlias CTYIEeHU O0yUeHUs;
® [10 BO3pacTHBIM 0coOeHHOCTsIM — 13-16 ner;

® [10 KOHTUHTEHTY BOCIIUTAHHUKOB - O0II1as;

® [10 BPEMEHHBIM MOKa3aTesIM — 2 TO/1a;

® KOJINYECTBO Y4eOHBIX 4acoB — 68;

® KOJIMYECTBO YICOHBIX YacOB B HEENIO - 1;

® KOJIMUECTBO 0Oy4aromuxcs B rpymme — it rox — 15-20, 2ii rog — 10-15;

® cocTaB yueOHOI IpyMIbl — YIEHUKH 7- 8 KI1acCOB;

e hopMa 3aHATUI — Oecena, pelieHne SKCIePUMEHTATBHBIX U PACUETHBIX 33/1a4, TPAKTHKYM,
Ha6J'IIO)1€HI/I$[ W OIIBITHI, IPAKTUYCCKUEC pa60TI>I HCCIICOOBATCIILCKOI'0 XapaKkrepa, JIOMaHIHI/If/'I 9KCIICPUMCHT,
M3TOTOBJICHUE CAMO/IEIBHBIX MPUOOPOB, TOCOOUH K ypOKaMm.

1.2 Lenu u 3aga4n nporpaMmmsl
ean nmporpammbl

@®opMHUpOBaHUE LEIOCTHOTO NPEJICTABICHHUS O MHpPE, OCHOBAHHOIO Ha MPUOOPETEHHBIX 3HAHUSX,
YMEHUSIX, HaBbIKaX M CIIOCO0ax MpPaKTUYecKol aesrenbHOCTU. [IproOpereHue ombiTa MHIMBUAYATBHOU U
KOJIJICKTUBHOM JIEATEIBHOCTH NpPU TNPOBEICHUU JIAOOPATOPHO-UCCIIEAOBATENbCKUX PAOOT M pEeLIeHUs
HKCHEPUMEHTAIbHBIX 3a7ady. [loAroToBKa K OCYIIECTBICHMIO OCO3HAHHOIO BbIOOpa MpodecCHOHaIbHON
OpHUEHTAIINH.

3agaum nporpamMmmsbl
Oobyuarowue 3a0auu
® CIIOCOOCTBOBAThH CaMOpEaATU3aIlH YUAIIUXCsl B M3yYCHUN KOHKPETHBIX TEM;

® B X0/I€ PEILIEHUS NCCIIEeI0BATENbCKUX MPOOJIEM OIIPEIEIUTh TOTOBHOCTh YUaILIUXCsSl OCBAUBATh PU3UKY
HAa MOBBIIIEHHOM YPOBHE;

® CO31aTh YCJIOBHA IJIA (bOpMI/IpOBaHI/ISI HCCICI0BATCIbCKHUX YMCHI/Iﬁ noCPCACTBOM PCIICHUA
OKCIICPUMCHTAJIbHBIX 3a/la4 C UCTIOJIb30BAHUCM I/IH(bOpMaLII/IOHHLIX TEXHOJIOTHIA.

® IyTeM MpoBeAeHUs GUNUECKUX HCCIIeI0BAaHUN COOCTBEHHOIO TeJIa TO3HAKOMHUTH 00YJaroIIUXCs CO



CBOMMH (PU3UYECKHMHU MapaMeTpaMH, aTh BO3MOXHOCTh PEAIM30BaTh CBOW HMHTepec K (M3MKE yepes
MOCTH)KEHUE ce0sl, PACKPBITH BO3MOKHOCTb (PU3UKHU B PEIICHUN PAKTUUYECKUX 3a/1a4.

Pazeusarowue 3a0auu

e Pa3BuTHE €CTECTBEHHOHAYYHBIX KOMIICTCHIIMH YIaIUXCS;

¢ PazBuTHe ClIOCOOHOCTEH K CaMOCTOSATEILHOMY HAOJFOICHUIO U aHATH3Y;

L] Pa3BI/ITI/Ie HeTpI/IBI/IaJIbHOFO Imoaxoaa K peIHeHI/HO (1)I/I3I/I‘-ICCKI/IX 3KCHepI/IMeHTaJIBHBIX 3a4a4,
e Pa3BuTHeE HCCIEI0BaTEILCKIMX HABBIKOB;

e PazBurne Yy ydaluxcsl HaBbIKOB KPUTHYCCKOI'O MBIIIJICHUS.

Bocnumamenwvnuie 3a0auu
e Bocniutanue YCUAYUBOCTHU U CKPYITYJIC3HOCTH IIPU NPOBCACHUN HCCHeﬂOBaHHﬁ;
e Bocniutanue AKKYpPAaTHOCTHU IIpH pa60Te B J'Ia60paTOpHLIX YCJIOBHSIX,

e BocnutaHue caMOCTOSTEIbHOCTH IIpH IIPUHATHUHA peH_ICHI/Iﬁ M CIIOCOOHOCTH K APTYMCHTUPOBAHHOMY
A0Ka3aTCIbCTBY COOCTBEHHEBIX THUIIOTE3,

e Pa3BuTHE HABLIKOB COTpyAHHUYCCTBA.

Yueonuvie 3a0auu 3anoxenrs B 0CHOBHEIE KPpUTCPpUHU YPOBHSA KOMIICTCHIIUA o6yqa101ueroc;1.
@0pmup03anue HAa6blKO6

e HaBbIkU BBINOJIHEHUS pa60T HCCIICAOBATCIILCKOI'O XapaKTEpa,

e HaBrIku pPEIICHUSA SKCIICPUMEHTAIIBHBIX 3a1a4,

e HaBbIkM MOCTaHOBKH 9KCIICPUMCHTA,

e HaBriku pa6OTBI C JOIIOJIHUTCIBbHBIMU NCTOYHHUKAMH I/IH(i)OpMaIH/H/I, B TOM YHCJIC 3JICKTPOHHBIMHU, a
TAKIKC€ YMCHUAMMU I10JIb30BATHCA peCypCaMU I/IHTepHCT;

® YMEHHIO CAMOCTOSATENBHO MPHOOpETaTh U MPUMEHATh Ha IPAKTUKE 3HAHUSI, IOJYyYSHHbIE Ha 3aHATUAX
KPYXKa;

Ilpuoopemenue 3nanuii u ymenuil

¢ BEINONHATE O ONMUCAHUIO JTA0OPATOPHYIO PAOOTY.

e BriBurarh runoTessl.

¢ [lon6upaTh HE0OXOAUMBIE TPUOOPHI U MaTEPHAIIBI IS pabOTHI.

e [IpoBOIUTH caMOCTOSATENbHbIE UCCIIETOBAaHMSL, HAOTIOIEHUS U OIIBITHI.

o [IpencraBnsaTh pe3yabTaThl HCCIEAOBAHUS B BUE TAOIHII WA TPAPHKOB.
e OOBACHATH PE3yIbTATHI IKCIIEPUMEHTOB.

e DopMyIMpPOBATh MHAYKTUBHBIN BBIBO/I, COTJIACHO MOCTABJIEHHOM 11€JTM, BHITEKAIOIIECH U3 MOCTABJIEH -
HOM 3aJ1a4u.

L4 OI_ICHI/IBaTB MOrpeIIHOCTU H3MCpCHHI>i.



e OhopMIIAThH BHIIOJHEHHOE HCCIIEIOBAHMUE.
e PaGorats B rpynme, yMeTh pacnpeieanTb 005S3aHHOCTH U KaU€CTBEHHO BBIMOJIHUTE paboTy.

e KadecTBEHHO YCBOWTH MPEAMETHBIA MaTepHall, 0 KOTOPOMY MPOBOJAMIMCH IKCIICPUMEHTAIbHBIC
padoTHI.

0300posumenvrasn 3a0aua BKIIOYACT
e ®DopMHpOBaHNE HABBIKOB U 3J0POBBIX MPUBBIYCK ITPH BHIMOJIHEHUH J1a00paTOPHBIX padoT;
® BHINOJIHEHUE MTPABHJI 110 TEXHUKE 0€301MaCHOCTH;

® IIPUMCHCHHEC KOMILICKCA yr[pa)KHeHI/Iﬁ JJI CHATHA HAIIPSAXKCHHAS I'J1a3, IO3BOHOYHUKA.

[IporpamMma «@u3UKyC» MpeaycCMaTpPUBAEeT Pa3BUTHE y IIKOJIHHUKOB OOLICY4eOHBIX YMEHUN U HABBIKOB,
YHHUBEPCAIbHBIX CIIOCOOOB JIEATEIHHOCTH M KIIFOUEBbIX KoMIeTeHIni. [Ipropureramu sBisiroTCS:

Tlo3naBarenpbHasd eITEILHOCTD:

¢ HUCIIOJIB30BAHUC IJId IMO3HAHHA OKPYKAOMICTO MHpa Pa3IMYHbIX C€CTCCTBCHHOHAYYHBLIX MCTOHOB:
Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOACIIMPOBAHUC,

* (opMupoBaHME YMEHHH pa3nnuyarh (HakThl, THIOTE3bl, IPUUUHBI, CIEJCTBUS, 10KA3aTEIbCTBA, 3aKOHBI,
TEOpUH;

¢* OBJIAACHUC aICKBATHBIMH crocodamMu PCUICHHA TCOPECTUUCCKUX U SKCIICPUMCHTAJIbHBIX 3a1a4;

® HpI/IO6peTCHI/IC OIIbITa  BBIABHMIXKCHHA  THIIOTC3  AJIA OOBSICHEHHS H3BECTHBIX (1)8.KTOB n
3KCHepHM€HTaHLHOﬁ IMPOBCPKH BLIIBUTACMBIX THIIOTES.

NHupopmalinoHHO-KOMMYHUKATUBHAS €S TEIbHOCTD:

¢ BJIAJICHHUC MOHOJIOTHYECKON U I[HaJIOFI/I‘{CCKOfI PE€YbIO, PA3BUTHC CIIOCOOHOCTH ITOHUMATh TOYKY 3PpCHUMA
CO6€C€I[HI/IK3 U MIPpHU3HABATh IIPpABO HA HHOC MHCHUC,

* HCIIOJIb30BAHUE JJIs PELIEHUS T03HABATENbHBIX 1 KOMMYHUKATUBHBIX 33]1a4 Pa3IM4HbIX HCTOYHHUKOB
UH(pOpMaLINH.

PCCI)HGKCI/IBHaH ACATCIIbHOCTD!

* BJAJCHUE HABBIKAMU KOHTPOJISA U OLEHKHU CBOEH JIEATENBHOCTH, YMEHUEM IIPEABUIETH BOZMOKHbBIE
pe3yJIbTaThl CBOMX JACHCTBHIA;

¢ OpraHuvsanus y‘IC6HOI7[ ACATCIIBHOCTH: TOCTAaHOBKA LEJIH, IINITAHUPOBAHUC, OMTPEACIICHUC OITUMAJIBHOI'O
COOTHOHICHUA TEJIN U CPCIACTB.

1.3. Ilnanupyemble pe3yJibTaThl 00y4eHUs

JIuunocmmuuie pezynomamat:

® pa3BHUBATh MIO3HABATEIILHBIC HHTEPECH], HHTEIICKTYIbHBIC M TBOPYECKHE CIIOCOOHOCTH YUaIIuXCS;
¢ (OopMHPOBATH MOTHBAIIMIO K U3YUEHUIO B JalbHEHIIEM (pr3uKH;

® OLIEHUBATh CUTYallUU C TOYKU 3PEHUS MPABUJI TIOBECHUS U ITHKH;

¢ MOTHUBUPOBATL CBOU ,Z[CI>'ICTBI/I${; BbIPpA’KaTb TOTOBHOCTL B T000H CUTyalluu MOCTYIHUTb B COOTBETCTBUU C
IMpaBHUJIaMH ITOBCIACHU A,



® [IPOSIBJIATh B KOHKPETHBIX CUTYalLUsAX JOOPOKENaTeIbHOCTh, IOBEPUE, BHUMATEIBHOCTb, IIOMOIIb U JIp;
® BOCIIPUHUMATh peub YUUTeNs (OJHOKIACCHUKOB), HETIOCPEICTBEHHO HE OOPAIICHHYIO K yYaIleMycs;
® BBIPAKaTh [10JIOKUTEIILHOE OTHOLIEHHE K MPOLIECCY ITO3HAHMS;

" OICHUBATH CO6CTBCHHYIO yqe6Hy10 JACATCIIBHOCTh: CBOM JOCTHIXKCHHA, CaMOCTOATCIBHOCTD,
HHUIUATHUBY, OTBETCTBCHHOCTD, IPUYHNHBI HCY/1a4.

Memanpeomemmnule pe3yivmamal:

® OBJIaACHUEC HAaBbIKAMHU CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH HOBBIX 3HaHHﬁ, OopraHu3anuu qu6HOﬁ
JACATCIbHOCTH, IIOCTaHOBKH ueneﬁ, IIaHUPOBaHUA, CAMOKOHTPOJIAI M OLCHKU PE3YJIbTAaTOB cBOCH
ACATCIIbBHOCTU, YMCHUAMU IMPCABUACTE BO3MOKHBIC PC3YJIbTATBI CBOUX ﬂeﬁCTBHfI;

® OBJIAACHUC YHHBCPCAJIbHBIMU crocodamMu ACATCIIBHOCTH Ha IpUMEpax HCIIOJB30BaHHUA METOJA
HAayY4YHOT'O ITO3HAHUA IIPU U3YYCHUU SIBIICHHI IIpHUPOAEI;

¢ popMHpOBaHUE YMEHHI BOCIPUHUMATH, TIepepadaThiBaTh U MPEIbSBIAT HHPOPMAIIUIO B CIOBECHOM,
00pa3Hoii, CHMBOJIMYECKOH (popMax, Py MOMOIIX TaOJIHII, BBIIEIATH OCHOBHOE COAECP)KaHUE TIPOYUTAHHOTO
TEKCTa, HAXOAUTh B HEM OTBETHI HA IIOCTABJICHHBIEC BOIIPOCHI U U3J1araTh UX;

L4 HpI/IO6p€T€HI/Ie OIIbITa CaAMOCTOATCIIBHOI'O IIOMCKA, aHaJlu3a " 0T6opa I/IH(l)OpMaIlI/II/I C HCIIOJIb30BAHUEM
PAa3JIMYHBIX UCTOYHUKOB U HOBBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHH JIJIs pCeICHUS TO3HABATCIIbHBIX 3a1a4;

® DAa3BUTHUC MOHOJIOTHYCCKON M IlH&JIOFI/I‘IGCKOfI pcuun, YMCHHA BbIpaXXKaTb CBOM MBICIU H CIIOCOOHOCTH
BBICITYIIHNBATDb CO6€CC,Z[HI/IK8., INIOHUMAThb €ro TO4YKY 3pCHUA, IIPHU3HABATHL IIPABO APYIroro 4CJIOBCKa Ha MHOC
MHCHUC,

® OCBOCHHC IIPHUCMOB JEeUCTBUMN B HECTAHAAPTHBIX CUTYyaALUAX, OBJIAACHHUC DBPUCTUYCCKUMU METOAAMU
peuieHu-d HpO6J’I€M;

.(I)OpMI/IpOBaHI/IC yMCHI/Iﬁ pa60TaTB B TpymnIii€ ¢ BbIIIOJHCHUECM PA3JIMYHBIX COLNUAJIBHBIX poneﬁ,
MNpEACTABJIATh U OTCTAUBATH CBOU B3IJIAJAbI U Y6C)K,Z[6HI/I}I, BECTHU JUCKYCCHUIO.

Ilpeomemmnuwie peynomamol:

Obwue npedmemuule pe3yibmamol 00yYeHUsL:

L4 (I)CHOMCHOJ'IOFI/IIIGCKI/IC 3HaHUA O MPUPOIC BaKHEHIIINX (I)I/I3I/IquKI/IX SIBIICHUI OKpYyKaromero Mmupa u
YMCHHUEC KAQUCCTBCHHO OOBACHATH NMPpUYUHY UX BOBHUKHOBCHHA,

® YMEHUS TOJIb30BAThCSI METOJaMH HAYYHOTO MO3HAHHUSA, MPOBOJUTH HAONIOJIEHUS, TUIAHUPOBATh U
BBITIOJIHATh OKCIIEPUMEHTBI, 00pabaThiBaTh pe3ylbTaThl W3MEPEHUH, MPEACTaBIsATh OOHAapyKEHHBIE
3aKOHOMEPHOCTH B CJIOBECHOM (popMe MiIH B BUJIE TAOJIHII,

® HAYYUTHCA Ha6J'IIO,ZIaTB IMPUPOAHBIC ABJICHUSA, BBIACIATH CYHICCTBCHHBIC IMPU3HAKH 3THUX S[BJ'I@HPIﬁ,
J€J1aTh BBIBOJBbI,

® HAYYUTLCA I1OJIB30BATHCA U3MCPUTCIIbHBIMUA HpI/I60paMI/I (BCCBI, AUHAMOMCTpP, TCPMOMETP, aMIICPMETP,
BOJ'II)TMeTp), CO6I/IpaTB HECJIOKHBIC OKCIIEPUMEHTAJIBHBIC YCTAHOBKU IJIA MPOBECACHUA HpOCT@fIHIPIX OIIBITOB,
MNpEACTABIATE PE3YIbTATHI I/ISMepeHI/Iﬁ C IMMOMOIIBIO Ta6J'II/III ¥ BBISIBIIITH HA 3TOM OCHOBE OMITUPHUYCCKUEC
3aKOHOMCPHOCTH,

¢ YMCHUS U HABBIKW IPUMCHSATH IMOJTYYCHHBIC 3HAHU IJIA 0OBSICHEHUS MMPpUHIUIIOB JIENCTBUS U CO30aHUs
MMPOCTBIX TCXHUYCCKUX YCTPOﬁCTB, peliCHUA MPAKTHYCCKUX 3alav MMOBCEIHEBHOM KH3HHU, obecreueHust
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0€30MMacHOCTH CBOEH JKU3HH, PAllMOHAIBHOTO MPUPOIOTIONH30BAHMS U OXPaHbl OKPYKAIOIIEH CPe/Ibl;

® YMEHHE IPUMEHSATH 3HAHUS 10 (PU3UKE MPU U3YUCHUHU JAPYTUX MPEAMETOB €CTECTBEHHO-
MaTeMaTU4YeCKOro LIUKIIA,;

e hopMupoBaHUe YOEKIEHUS B 3aKOHOMEPHOM CBSI3M M TMO3HABAaEMOCTHU SIBJICHHMM MPUPOJIBL, B
OOBEKTUBHOCTH HAYYHOI'O 3HAHUS, B BHICOKOM IICHHOCTH HAayKH B Pa3BUTHUU MATEPHAIbHOM M JyXOBHOMN
KYJbTYPHI JIFOJEH;

® Pa3BUTHUE IJIEMEHTOB TEOPETUYECKOT0 MBIIUICHUS Ha OCHOBE ()OPMHUPOBAHUSI YMEHHI yCTaHABIUBATD
(baxThl, BBIACNATH IJIABHOE B M3Y4a€MOM SIBJICHHH, BBISABISTH NMPHUUYMHHO-CIEIACTBEHHBIC CBSI3U MEXIY
BEJIMYMHAMU, KOTOPBIE €T0 XapaKTEPU3YIOT, BEIIBUTaTh THIIOTE3bI, (POPMYITUPOBATH BHIBOJIBL;

® KOMMYHUKAaTUBHBIC YMEHHUSI: TOKJIAbIBAaTh O pe3yJbTaTaX CBOETO MCCIIEOBAaHUs, y4aCTBOBATh B
JUCKYCCUU, KPATKO U TOYHO OTBEYATH HA BOIIPOCHI, UCII0JIB30BATh CIIPABOYHYIO JIUTEPATYPY U APYrUe
HCTOYHUKU MH(POpMAIUH.

® IPOBOANTH KOCBEHHBIC U3MEPEHUS (PH3MUECKUX BEJIMYHH: MTPH BHITOJHEHIUH U3MEPEHUI COOMpATh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEys IIPEIJI0KECHHOW HHCTPYKLIMHY, BBIYUCIIATh 3HAYCHUE BEJIMYUHBI U
AHAJIM3UPOBATH IOJIYYCHHBIE PE3YJIBTATHI C YYETOM 33JaHHOM TOYHOCTH U3MEPEHUM;

® aHAJIM3UPOBATh CUTYAIIMH IPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MIPOSBIICHUE
U3YYCHHBIX QU3UUECKHX SBJICHUHN UM 3aKOHOMEPHOCTEH U MPUMEHSTh MMEIOIIUECS 3HAHUS TS UX
OOBSICHEHMS;

® [IOHUMATb IIPUHIUIIbL e CTBUS MallluH, HpI/I60p0B N TCXHHUYCCKHUX YCTpOﬁCTB, YCJIOBHUA UX
0€30I1aCHOTO MCIT0JIb30BaHNUSA B HOBCCHH@BHOﬁ KH3HU,

® JICII0JIb30BATh MTPH BBITOJHEHUN YIEOHBIX 3a/1a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY O GUZNIECKUX
SBJICHUSIX,CIIPABOYHBIE MaTepUalbl, pecypcsl IHTEpHET.

Yacmuvie npeomemmusie pe3yibmanul 00yUeHU.

¢ YMCHUS TPHUBOAWUTH IMPUMCPBI U CIIOCOOHOCTh OOBSACHATH HAa KAaYCCTBCHHOM YPOBHE (1)I/I3I/I‘-ICCKI/IG
SABJICHUA: PABHOMECPHOC W HCPABHOMCPHOC JIBUIKCHUS, KOJICOAHHSI HUTSHOTO U MMPY>XUHHOI'0O MAassTHUKOB,
OJICKTPOMArHUTHBIC SIBJICHU A,

® YMEHHMsI U3MEpATh BpEMs, pacCTOsSHUE, Macca Tela, o0beM, Cuila, TeMmIeparypa, arMochepHoe
JaBJICHHUE, BJIAXXHOCTb BO3/AyXa, HANpsyKEHUE, CUila TOKa, paJualuoHHBIN (OH (C HCIONb30BaHHEM
JO3UMETpa); MpU 3TOM BBIOMPATH ONTHUMAJbHBIM CIIOCOO M3MEPEHMs] M MHCIIOJIb30BaTh IPOCTEHIINE
METO/BbI OLICHKH I10-TPEIIHOCTEN U3MEPEHUN.

® BJIAICHUEC SKCIICPUMCHTAJIbHBIMU METOJJAMU UCCIICAOBAHHNA B TPOUECCC CaAMOCTOATCIIbHOTO NU3YYCHU A
3aBUCHUMOCTH HpOﬁI{CHHOFO IIyTH OT BPEMCHH, YIIIMHCHUS IIPYKUHBI OT HpHJIO)KCHHOfI CHJIbI, CUJIBI TPCHUS
CKOJBXXCHHA OT BECaA TECJIa, CUJIbI ApXI/IMCI[a oT o0beMa TCJIa, ICpuoaa KoJIeOaHHMI MasgTHUKA OT €ro JJIMHBI,
CHJIBI TOKA OT HAIIPSPKCHUA U COITPOTHUBJICHUSA,

¢ YMCHUC HUCIIOJIb30BATH IMOJIYYCHHBIC 3HAHUS, YMCHHA U HABBIKU B IMOBCEAHEBHOM KM3HU (6BIT,
9KOJIOrus, oXpaHa 3J0pOBbi, OXpaHa 0pr>1<aromel71 CpCabl, TCXHHUKA 0C30IMaCHOCTH U ,Z[p)

Ilpuoopemaemoie Komnemenyuu
® I[[CHHOCTHO-CMBICJIOBbIE KOMIIETEHIINH;

e OOUIEKYIbTYpPHBIE;



¢ yueOHO-IT03HABATEIbHBIC KOMIICTCHIIUN;

e uHGOPMAITMOHHBIC KOMITETECHIINUH;

® KOMMYHHUKAaTHBHBIC KOMITCTCHIIHH;

® COIHMAIBHO-TPYJOBBIC KOMIICTCHIINH;

® KOMIIETEHUIUU JUYHOCTHOTO CAMOCOBEPIICHCTBAHMSL.

®opMbI 0OCBOEHHSI IPOTPAMMBI
[Tporpamma peanuzyercst B 04HON (hopMe 00ydeHHUs B COCTaBE YUCOHBIX TPYIIIL.

TpeOoBanusl K yPOBHIO MOATOTOBKH CJIyIIATeJ el

K ocBoeHHIO TOTIOHUTENBHBIX 0011e00pa30BaTEIbHBIX TPOTPaMM JAOMYCKAIOTCS yJalecs 0e3
npeabaBICHHS TPEOOBaHUH K YPOBHIO 00pa30BaHUsI.

ITIporpamma npexHasHaveHa

Jnist yganxcsi, BCeX JKeNaloIX HayIuThCs paboTath ¢ (pu3nuecKumMu mpudopamMu, IpOBOJUTh
JKCIIEPUMEHT U pelliaTh TBOPYECKHUE 3a0a4H.
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1.4. Yue6HO — TeMaTHYeCKMii TJIAH

Ne i/

Tema 3ausaTus

KoanuyecTBO
4acoB

7 KJIacce

BBenenue. [loznaem Mup, B KOTOPOM KMBEM

[Ipupona xwuBast n HexuBas. [loHatus o sBueHUsXx npupoxasl. HeobxomumocTth
u3zyuenus npuponsl. Tena u BemectBa. [Ipocteiimue u3meputenbHble MPUOOPH U
uHcTpyMeHTHI. llkana npubopa. TexHuka 6e30macHOCTH pU paboTe ¢ Mpudopamu.
KpaTtkoBpeMeHHBIE TPAaKTUYECKHE PAOOTHI:

Ne 1. «MI3mepenue UIMHBL U pACCTOSHUS.

No 2. «MI3mMepenue TemMieparypb».

Ne 3. «MI3mepeHue BpeMeHH NPOTeKaH!sl (GU3NYECKOT0 ITPOLIECCay.

JlaboparopHas padora Ne 1. «M3yueHne usmMepuTeNbHbIX IPUOOPOB U HHCTPYMEHTOB.
[IpoBenenue n3mepenuii. KoncrpyupoBanue u3sMepuTeIbHOTO Tpudopay.

TaliHbl TEJIa M BelllecTBa

JlaboparopHas padota Ne 2. «OmnpeneneHue TEOPETUYECKOTO pa3Mepa MaIbIX TE)

3KCHepI/IMCHTaJIBHBIe 3aJa4du:

Onpenenuts TOMIIMHY CTPAHUIIBI y4eOHUKA.

° HOI[C'—II/ITaTb KOJMYCCTBO I'OPOMINH, B CTCKIIAHHOM allTCYHOM ITY3bIPBKEC ITJIOTHO

HAOUTOM KPYTJILIMUA TOPOIIMHAMH M 3aKYy[TOPEHHOM MMesl TOJIbKO JTMHEUKY U HE
OTKpBIBast COCY/IA.

JlaboparopHas padota Ne 3. «M3mepenue oObema Tei1 NpaBUIbHON U HEMPaBUIBLHOM

¢bopMbI»
DKCHeprUMEHTAIbHBIC 3a/1aUu:

Onpenenutb 00beM Tela, €CIIU OHO HE BXOJUTh B MEH3YPKY.
Onpenenutb 00bEM OTHOM KarjIu BOJIBI.

JlaGoparophas padota Ne 4. «¥Y cinoBus HabmoaeHNsa TUPPY3UN»
3KCH€pI/IM€HTaJ'IBHBI€ 3aJauu

e 110 TeMe «CTpOCHHE BEIIECTBAY,

e 10 TeMe «Iuddy3us»

L4 Ha6J'IIO,I[eHI/IC 6pOYHOBCKOrO ABWIKCHUSA IO MUKPOCKOIIOM.

JlabopaTtopHas pabota Ne 5. «Habmronenue 3a muddysueit B :KkuIKocT (M3MEHEHUE

IOJIOXKEHUS TPAHULIbI OKPAILIEHHOW ¥ HEOKPAIIEHHON KHUIKOCTH )»

JlaGopatopHas pabota Ne 6. «Omnpenenenue BpeMeHH NpoxXoxkaeHus A y3um»

JIaGoparophas pabota Ne 7. «3mepeHne o0beMa TBEpAOTro U paCTBOPEHHOT'O B BOJIE

TBIa»
JlabopaTtopHas pabota Ne 8. «O06beM paCTBOPEHHBIX 1 HEPACTBOPEHHBIX B BOJIC
BEIIECTB
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Ne i/

Tema 3ausaTus

KoanuyecTBO
4acoB

Petienue sxcrnepuMeHTanbHbIX 3a1a4 1,2

1

Mexanunueckue siBjieHusl. B3aumoaeiicTBue Tel.

8

3KCHepI/IMeHTaJIbHBIe 3alaHusA

® 10 OMPEJIEIICHUIO TIOJI0KEHUS TeJl B IPOCTPAHCTBE,

L4 Ha6JIIOI[eHI/Ie OTHOCUTCIIBHOCTH ABUXCHUA.

JIaboparophast pabora Ne 9. «OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS

10.

Jlaboparophast pabota Ne 10. «Onpenenenue cpeaHeil CKOpOCTH HEPABHOMEPHOTO
MPSIMOJIUHEHHOTO JIBUKESHUSD)

KparkoBpemeHHbIe TpakTUYECKHE pabOTHI:

Ned. «Onpenenenre 3aBUCUMOCTH CPeAHEN CKOPOCTH JBHXKEHUS 1IApUKa 110
HAKJIOHHOM IJIOCKOCTHU OT yTjla HAKJIOHA TIOCKOCTHY.

11.

DKcIepUMEHTAIbHbIE 3aJaHHSL:

e l3mepeHue ManbIX (PU3NYECKUX BETUUYUH

e lI3mepeHune Macchl Ha ANEKTPOHHBIX BECAX

e OrmnpezaeneHne Macchl KPYIUHKYU (TPEUYKH, MILIEHA)
e Ompenenenre Macchl KaneabKu BOJIbI

12.

JlaGopaTtopHas padota Ne 11. «OnpeneneHue mIOTHOCTH TBEPABIX TEJ U Pa3IMYHbBIX
JKUJIKOCTEH»

DKCNEepUMEHTAIBHBIC 3a/1aHUS

e OmnpeneneHue MIOTHOCTH KyCKa MbLIa MPSMOYTOIbHON (POPMBI.

e 3agava Apxumena.

13.

JIaGoparophas padota Ne 12. «KoHCTpynpoBaHue JUHAMOMETPA U U3MEPEHUE CHID».
DkcnepuMeHTanbHOe 3a1anue: HabmoieHre BOSHUKHOBEHUS CUJIbl YIPYTOCTH U
nepopmanuu

KpaTtkoBpemeHnHas npakTuueckas padboTa

Ne 5. «M3mepenne :KECTKOCTH MPYKUHBD.

14.

KpaTtkoBpemeHHas mpakTrueckas padora:

Ne 6. «MccnenoBanue 3aBUCUMOCTH CHITBI TSDKECTH, IEHCTBYIOIIECH Ha TEINO, OT €T0
MaccChbI».

JlabopaTtopHnas pabota Ne 13. «OOHapykeHHE U U3MEPEHUE BEca Teay.

15.

KpaTtkoBpeMeHHBIE TIPaKTHYECKHE PAOOTHI:

Ne 7. «MI3mepeHue CUITbl TPEHUS HA 33JaHHOM ITyTH.

Ne 8. «I3mMepeHne MakCUMaNbHOW CHIIBI TPEHUS TTOKOS».

Ne 9. «Omnipenienenue 3aBUCUMOCTH CHJIBI TPEHUS TOKOSI M CUJIBI TPEHUS CKOJIbKEHUS
OT MaTepHajoB MOBEPXHOCTEH Te».

JlabopaTtopHas pabota Ne 14. «3yueHne 3aBUCIMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT
poJia TPYIIUXCSI TOBEPXHOCTEH»

16.

Pemenue sxcriepuMeHTanbHBIX 33124 6-13

JlaBjieHHEe TBEPABIX TeJl, ;KUAKOCTEl U ra3os.

17.

3KCHCpI/IMCHTaJIBHBIe 3agaHus 110 TEMC ((I[aBJ'ICHI/IC TBECPABIX TCII»

18.

KpaTtkoBpemeHnHas npakTuueckas padboTa

el el B
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Ne i/

Tema 3ausaTus

KoanuyecTBO
4acoB

Ne 10. «M3yuenue 3aBucuMoct 00bEMa BO3/1yXa B 3aKPHITOM COCYJIE OT JaBIICHUSY.
DKcnepuMeHTalbHbIC 3a/1aHus 1o Teme «3akoH [lackansy

19.

DKCcnepuMeHTAIbHBIC 3a/IaHUs 110 TeMe «/[aBiieHue B KUAKOCTH:
e Halmronenue 3aBUCUMOCTH JJaBJICHHSI OT MIYOUHBI MOTPYKEHUS B )KUJIKOCTh
e  OrmpeneneHue JaBICHUS KHUIKOCTU

20.

DKcrepuMeHTANIbHbIE 3aJaHus 110 TeMe «ATMOC(hEpHOE 1aBICHUE:
Habmonenue nposiienuii atMmochepHOro qaBiaeHUs

21.

DKCnepUMEHTAIBHBIC 3a/IaHUsI 110 TeMe «3aKOH ApXHUMe/Ia U TUIaBaHUE TeD»
KpaTtkoBpemenHas npaktuieckas padbora:

Nell. «M3mepeHue BbITaIKUBAIOIIEH CUJIbI, IEUCTBYIOLIEH HA MOTPYKEHHOE B
KHUJKOCTD TEIIO.

22.

DKCnepuMEHTAIBHOE 3a/1aHKe: BrIsicHeHne yCIoBUI TIaBaHUS TE
JIaboparopHas padora Ne 16. «HaGnroaenue raBanust Te1 B 3aBUCHMOCTH OT
IJIOTHOCTHU BEIIECTBA, U3 KOTOPOTO COCTOUT TEJIO, U INIOTHOCTHU KHUIKOCTH

23.

KpaTtkoBpemenHas npaktuueckas padorta
Nel2. «M3rotoBneHne MoA€HU JOJKH U U3MEPEHUE €€ TPY30T0IbEMHOCTIY.
Pemrenue skcniepuMeHTaNbHBIX 33124 3-5

Pabora, MomHOCTD, JHEPIUS

24.

KparkoBpemeHHas npakTuyeckas padora:

Ne 13. «/3mepenue pabOTHI CHIIBI TPEHUS HA 3aJaHHOM ITyTH.

JIaGoparopnas pabota Ne 17. «HabmroneHue npeBpaiieHns NOTeHIMAIbHON 3HEPTUH B
KMHETUYECKYIO U 00paTHO MpH JIBUKEHUH MasTHHKa MakcBesiay.

25.

JlabopaTtopHas pabota Ne 18. «Omnpenenenrne MOIIHOCTH, PA3BUBAEMOM UTPYIITKAMI.
Pemenue sxcriepuMeHTanbHbIX 3a1a4 36-38

Hpochle MEXAaHU3MBbI

26.

JIaGoparophas pabota Ne 19. «HaxoxaeHne IeHTpa TSKECTH TIOCKON (GUTYPBI».
OKcrepuMEHTANIBHBIE 3a/1aHus 110 TeMe «LIeHTp TskecTn»

27.

3KCH€pI/IMCHTaJ'H)HBI€ 3aJaHus 110 TEME <<HpOCTI)Ie MEXaHU3MBI», «OmnpITHAA IMPOBEPKa
«30JI0TOTO IMpaBUIa» MEXaHUKN).

28.

KpaTtkoBpeMeHHBIE TIPaKTHYECKHE PAOOTHI:

Ne 14. «KoHcTpyupoBaHue crcteM OJIOKOB U HCCIIeI0BaHUE YCIOBHUS paBHOBECHUS
OJ10Ka».

Ne 15. «M3mepenune korduimenTa noue3Horo AeMCTBUs CUCTEMBI OJIOKOBY.
Pemenue sxcniepuMeHTanbHbIX 3a1a4 29-31

MexaHn4yecKkue KoJ1e0aHus U BOJHbI. 3BYK

29.

JlabopaTtopHas padota Ne 18. «Habmroienue npeBparieHust IoTeHITHATBHOM
OHEPTUH B KHHCTUYCCKYIO U O6paTHO IIpy ABHXKCHUH IIapuKa, IOJABCHICHHOT'O HAa
HUTW.

30.

DKCNEePUMEHTAITBHBIC 3aJIaHUSI TI0 TEME «3BYK»
Pemenue sxcniepuMeHTanbHbIX 3a0a4 32, 38

Moii pusznyeckuii macnopr

31.

YenmoBek — CYHICCTBO YHUKAJILHOC.
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Ne i/

Tema 3ausaTus

KoanuyecTBO
4acoB

Ou3ndecKue XapaKTePUCTUKH YEIIOBEKA:
a) MexaHuueckue napameTpbl;

0) Dpromerpusi;

B) Uenosek - pe3nucrop;

r) UTO MBI BUITUM.

32.

JlaGopaTtopHas pabora Nel9. «OmnpeneneHre aHTPOIOMETPUUECKHUX JaHHBIX YEJIOBEKa,

Ppacye€T 4aCTOTHI ITYyJIbCa IIPHU Pa3HbIX HArpys3kKax»

33.

JlabopaTtopHnas paborta Ne 20. «Onpezaenenre ooObemMa 1 IIOTHOCTH YEIOBEUECKOTO
Tenay

34.

JlabGopaTopHas pabota Ne 21. «OnpesesieHre BpeMEHH PEeaKIIui YeTI0BEKay
JlaboparopHast pabota Ne 22. «OnpeneneHrne MOITHOCTH, Pa3BUBAEMON YEIIOBEKOM)

8 kiacc

TenaoBble ABJIeHAA

KpaTkoBpemeHHbIE TpakTUYeCKue pabOThI:

Nel. «MccnenoBanue n3MeHEHUs! CO BPEMEHEM TEMIIEPATypPhl OCTHIBAIOIIEN BOIBI»
Ne.2. «MI3y4yeHue siBIeHUS TEIJI000MEHA

Ne 3. «YcTaHoBeHHE 3aBUCUMOCTH JaBJICHUS BO3AyXa OT 00bEMA U TEMIIEPATYPBD».

JlaboparopHas padora Nel «Omnpeznenenue KoOIu4eCcTBa TEMIOTHI, KOTOPOE TEIO
nepeaeT B Mpoliecce Teronepeaaun.

KpaTtkoBpemeHHbIE TpaKTUYECKUuEe PabOThI:
Ned. «¥YcraHoBiieHHE 3aBUCUMOCTH TEIUIONPOBOAHOCTH OT BUAA MaTepuaia
Ne 5. «Onpenenenne Macchbl Tena, KOTOPOE Y4acTBYET B TEIIOOOMEHE»

JlabopaTtopHas pabota Ne2 U3mepenue yaenpbHOM TEIIOEMKOCTH TBEPIOTO Tela

DKcniepuMeHTaIbHBIC 3a1anus 1o TeMe «Boma u ee cBoCTBa»

9KCHepI/IMCHTaJ'IBHBIe 3aJaHus 110 TEMC ((BO3,I[YX 1 €r0 CBOMCTBA»

2| | A

KparkoBpemeHHas npakTuueckas padora:

Ne 6.«¥Y craHoBIIEHNE 3aBUCUMOCTH CKOPOCTHU UCIIAPEHUS BOJBI OT IUIOIIAIN
ITOBEPXHOCTH KUIKOCTH, OT POJIA KUAKOCTH, OT TEMIIEPATYPBI U BETPaA».

Ne 7.«Kunenue T€MI0i BObI P NOHMKEHHOM JIaBJICHUN.

3KCH€pI/IM€HTaJ'H)HBIe 3aaHus 110 TEME: «llmaBnenne u KpucTtajui3auus
KpUCTATNIMNYCCKUX TCII»

KpaTkoBpeMeHHbIE TpakTUYecKiue padoThI:

Ne 8. «Onpenenenre OTHOCUTENbHON BIAKHOCTH BO3/1yXa C TOMOILbIO TUTPOMETPA»
Ne 9. «CopeprxaHue BOJIbI B MOKPOM CHETE.

DKCcnepuMeHTANTBHBIC 3a/1aHus 110 Teme: «BnaxkHocTs Bo3mayxa» 33-35

3J’[eKTpI/I'-leCKHe ABJCHUSA

10.

3KCHCpI/IMCHTaJ'IBHBIG 3aaHus 110 TEME: Ha6JIIO,Z[eHI/IC QJICKTPHUYICCKOTO
BSaHMOHeﬁCTBHH TCII K BSaHMOHeﬁCTBHH SJICKTPHUYCCKUX 3aps10B

11.

3KCHepI/IMeHTaJ'II)HI)Ie 3aJaHuA:
L4 I/IBYIICHI/IC QJICKTPHUICCKUX CBOMCTB JKHJKOCTH.
e N3rortoBjeHue raibBaHMIECKOro AJI€MEHTA.

12.

TexHuka 0€30I1aCHOCTH npu pa60Te C JJICKTPUUCCKHUMU LICIIAMH.
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Ne i/

Tema 3ausaTus

KoanuyecTBO
4acoB

9KCH€pI/IMeHTaJ'II)HI)Ie 3aJaHuA 110 TEMCE: :‘)J'ICKTPI/I‘ICCKI/IG OCIHU U UX COCTAaBJIAIOIINC.

13.

JIaboparopHast pabota Ne 3«COopKa 3IeKTPUIECKON e 1 U3MEPEHUE CHIIBI TOKA U
HaMPSKCHUD).

JlabopatopHas pabora Ne 4«lccrnenoBanne 3aBUCUMOCTH CHJIbI TOKA B IPOBOTHUKE
OT HaNpsHKEHUS Ha ero KOHIax. Vi3MepeHue ConpoTUBICHUSY.

14.

JlaboparopHast pabora Ne 5. «/3MepeHue COMPOTUBIICHUS TIPOBOJTHUKA ITPH TOMOIIU
amIrepMeTpa U BOJbTMETPa»

JIaboparopHast pabota Ne 6. «/ccnenoBaHue 3aBUCUMOCTH COTIPOTHUBIICHUS TTPOBOAA
OT €ro JUTMHBI, UIOIIA/IN MOTIEPEYHOT0 CCUCHHS U MaTepHaa, U3 KOTOporo OH
H3TOTOBJICHY.

15.

JlabGopaTtopHas padota Ne 7«3yueHune mocie10BaTeIbHOTO COSTMHCHUS
MIPOBOTHUKOB.
JlaboparopHas padota Ne §«M3yueHune napaiierbHOTO COSAMHEHHS] TPOBOIHIUKOBY

16.

KparkoBpeMeHHbIE IpaKTUYEeCKUE padOThI:

Ne 10. «MccnenoBanue BoJbTaMIIEPHON XapaKTEPUCTUKHU JIAMITbl HAKAJIMBaHUS».
Ne 11. «M3mepenune paboThl U MOLTHOCTH JIEKTPHUYECKOTO TOKA.

Ne 12. «M3yuenue temnoBoro aeiictBus Toka u Haxoxaenue KI1J/1 anexrpuueckoro
HarpeBaTessi».

17.

3KCH€pI/IM€HTaJH)HI)I€ 3aJaHusd: Pabota co cMemaHHBIMU COCAMHCHUSAMHU B LICTIAX
IIOCTOSHHOI'O TOKaA.

18.

Pemenue sxcnepuMeHTaIbHBIX 3aAa4 14-22

3J'leKTp0MaI‘HI/ITHbIe SABJICHUA

19.

KpaTtkoBpeMeHHbIe paKTH4YeCKUe padoThI:

Ne 13. «HaOnronenue (Bu3yanusaiysi) KapTHHBI MArHUTHOTO MOJISE TOCTOSTHHBIX
MarHuToBY.

Ne 14. «M3yueHne B3auMOACHCTBHUS MOCTOSTHHBIX MAarHUTOBY

20.

KpaTkoBpemeHHbIE TpaKTUYecKhue padoThlI:
Ne 15. «MccnenoBanne iBIEHUS HAMarHUYUBAHUS XKEIIE3a»
Nel6.«3ydeHne MAarHUTHBIX SIBICHUN».

21.

KpaTtkoBpeMeHHbIE pakTH4YeCKHe padoThI:

Ne 17. «MccnenoBanne MarHUTHOTO TIOJISL TPSIMOTO IIPOBOJHUKA U KATYIIKH C TOKOM»
Ne 18.«COopka 311eKTpoMarHuTa U UCIbITAHUE €ro IEHCTBHS

Ne 19.«M3ydenne npuHONIIA JEUCTBUS 3JIEKTPOMATHUTHOIO PEJIE

22.

KparkoBpemeHHas mpakTideckas padora:

Ne 20. «3yuenue npuHIUNa AEUCTBUS SIEKTPOIBUTATENS.

JIaGoparopnas padota Ne 9. «COopka >1eKTpUYECKOH 1T C AIIEKTPOABUraTeIeM U
U3Y4YEHHE ero paboThI».

23.

Pemenue SKCIICPUMCHTAJILHBIX 3a1a4

CgeToBbI€C ABJICHUSA

24.

OKCnepuMEHTAIbHBIE 3a/1aHMs 0 TeMe: V3ydeHne BIeHHs paclpOCTPAHEHMS CBETA.
KpaTtkoBpeMeHHbIE IPaKTHYECKUE PaOOTHI:
Ne21. «HabmoneHne npsMOIMHEHHOTO PaCIPOCTPAHEHUS CBETa.
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KoanuyecTBO

Ne i/ Tema 3ansTHA
4acoB

No22. «llonydyeHue TeHU U MOTYTCHU.

25. | JlaGoparopnas pabota Ne 10« ccnenoBanue 3aBUCUMOCTH YIila OTPaKEHUS OT yriia |
MaJICHUSI CBETay.

26. | Jlaboparopnas padota Ne 11. «¥MccienoBanue 3epKajibHOTO OTPAKEHHUS CBETa»
JlaGopaTtopHas pabota Ne 12. «MccneqoBanue CBONCTB N300paKEHHS B TNIOCKOM 1
3epKaje»

27. | JJaboparopnas padota Ne 13 «McciemoBanrue 3aBUCUMOCTH YIJIa MIPETOMIICHUSI OT |
yTjia najgeHusi CBeTa»

28. | Jlaboparopnast pabota Ne 14« 3mepenne poKyCHOTO pacCTOSHUS COOMPAOIIICH
nuH3bL. M3ydeHue cBOMCTB coOMparoiel JTUH3bI». 1
DKcrnepuMeHTalIbHbIE 3a/1aHus 110 Teme: OnTuyeckue npudophl.

29. | Pemienue skcriepuMeHTaIbHbIX 3a/1a4 23-28 1

Moii pusnyecknii macnopT 5

30. | JIaboparophas padota Ne 16«CocTaBneHre TepMoIuarpaMMbl YeJI0BEKa, pacyeT |
KaJIOPUHHOCTH TTUIIINY.

31. | Jlabopatopnas pabota Ne 17«[IpumeHeHre aBoMeTpa, paciyeT AIEKTPUIECKOTO |
COTPOTUBIICHUS PAa3IMYHBIX YYACTKOB TEJa YEIOBEKa»

32. | JIabopatopnas pabota Ne 18 «OmnpeneneHue ooObema 3peHusi, pa3periaronien
CHOCOOHOCTH TJ1a3a, ONTUMAILHOTO PACCTOSHUS 3PEHUS. 1
DKcrnepuMeHTalIbHbIE 3a/1aHus 110 Teme: J{edeKThl 3peHus u crnocoObl UX YCTpaHEHUs

33. | Ilpaktuueckas pabora «CocTaBieHHE JUYHOTO «(DU3MUECKOTr0 MacmopTar 1

34. | Ilpe3enTanus «puU3NUECKUX NaCIOPTOBY» YUaIIUXCA. 1

1.5. CoaepixaHue Kypca 10MOJHUTEIBHOT0 00pa3oBaHuA

Coneprxanue Kypca

Beenenne. Ilo3naem Mup, B KOTOPOM skuBeM (2 yaca)

ITpupona xuBas u HexxuBast. [loHATHS 0 sBIeHUSAX npupoabl. HeoOxoaumocTs uzyuenus npupoasl. Tena u

BeulectBa. Ilpocreiiine wu3MeputenbHble mnpuOopbl U MHCTpyMeHThl. Illkama mnpubopa. Texnuka
0€e30MacHOCTH IpH paboTe ¢ MPUOOpPaMH.

Kpamxospemennvie npakmuueckue pabomoi:

Ne 1. «M3mepenne JUIMHBI U PACCTOSHUSI.

No 2. «MI3Mepenue Temreparypb».

Ne 3. «M3mepenue BpeMeHu NpoTeKaHus (PU3NIECKOro mporecca.

JlaGopatopnas pabGora Ne 1.

n3Mmepenuil. KoncrpyupoBanue u3aMepuTeNbHOTO pUOOpay.

Taiinbl Tes1a U BemecTBa (6 YacoB)

((I/I3yT~ICHI/IC HU3MCPUTCIIbHBIX HpI/I60p0B U UHCTPYMCHTOB. HpOBC)ICHI/IC
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Jlabopamopmwvie pabomoi

Ne 2. Onpenenenne TeOpeTUUECKOTO pa3Mepa MallbIX Tell

Ne 3. U3mepenne oObema Tell TPaBUILHON W HENPaBUILHON (POPMEI.
Ne 4. Ycnosus Habmoaenus nuddys3uu.

No 5. Habmonenue 3a nuddy3ueii B )KUIKOCTH (M3MEHEHHE MTOJI0KEHHSI TPAaHUIIBI OKPAIIEHHON 1
HEOKpPAIIEHHOU KUAKOCTH)

Ne 6. Onpenenenne BpeMeHH MPOX0KAECHUS TUPPy3un

Ne 7. U3mepenne o6beMa TBEPIOTO U PACTBOPEHHOTO B BOJIE JIbJIA
Ne 8. O0BeM pacTBOPEHHBIX U HEPACTBOPEHHBIX B BOJIE BEIIECTB
Okcnepumenmanshvle 3a0auu.

e OnpeenuTh TOJNLIMHY CTPaHUIIbl ydeOHUKa.

L4 HOILC'—II/ITaTB KOJIMYCCTBO I'OPOLINH, B CTCKIIIHHOM allTCYHOM ITY3BIPBKE IIJIOTHO HaOUTOM KpYIrJjibIMU
ropouimHaMu M 3aKyIIOp€HHOM UMES TOJIBKO JII/IHeﬁKy H HC OTKpPbIBAA COCya.

e OnpenenuTb 00bEM Tella, €CJIU OHO HE BXOJUTh B MEH3YPKY.

e OnpenenuTh 00bEM OJTHOM KAILTU BOJIBI.

e HabGmroienue OpOyHOBCKOTO ABUKEHHUS [101 MUKPOCKOIIOM.

¢ DKcriepuMeHTalIbHBIE 3a/1a4u 110 TeMe «CTpoeHue BemecTBay, «Auddy3usa»
Mexanunueckue siBjieHusi. B3aumoneiicrue tei. (8 yacoB)
Kpamxkospemennvie npakmuueckue pabomol:

N4, «OnpeneﬂeHHe 3aBUCHUMOCTH CpCI[HGfI CKOPOCTH ABUIKCHUSA IIapUKaA 110 HAKJIOHHOM INIOCKOCTH OT yria
HaKJIOHAa IIJIIOCKOCTH).

Ne 5. «MI3mepenune )KECTKOCTH MPYKUHBD.

No 6. «MccnenoBanre 3aBUCUMOCTH CHJIBI TSKECTH, IEUCTBYIOIIEH HA TEIO, OT €T0 MacChI».
Ne 7. «MI3Mepenue cuilpl TPEHUsI Ha 3aJaHHOM ITyTH».

Ne 8. «MI3mMepenue MakCUMallbHOM CHUJIBI TPEHUS TIOKOSI.

Ne 9. «Onpenenenuie 3aBUCUMOCTH CUJIBI TPEHHUSI TOKOS WU CHJIBI TPEHUS CKOJIBKEHHS OT MaTepHalIOB
ITOBEPXHOCTEU TEI.

Jlabopamopmwsie pabomul

Ne 9. Onpenenenune ckopocTH paBHOMEPHOTO JBUKECHHUS

Ne 10. Onpenenenue cpeiHelt CKOPOCTH HEPABHOMEPHOT'O IPSMOIMHEWHOTO IBUKEHUS.
Ne 11. Onpenenenne MIOTHOCTH TBEPABIX TEN U PA3INYHbBIX KUAKOCTEH.

Ne 12. «KoHCcTpynpoBaHue THHAMOMETPA U U3MEPEHUE CHID».

Ne 13. O6napy:xeHue U U3MepeHue Beca Tena.
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Ne 14. 3y4yeHne 3aBUCUMOCTH CHUJIbI TPEHHUS CKOJIBKEHUS OT POojia TPYIIMXCS OBEPXHOCTEN
DkcnepumenmansHvle 3a0anHUs.
e [Io onpeneneHunto MoJI0KEHUS TN B IPOCTPAHCTBE,
¢ Ha0nroieHue OTHOCUTEIIBHOCTH JIBUKECHUS.
e lI3mepenne MasbIX (PU3NUECKUX BETMYNH
e lI3MepeHmne Macchl Ha 3JIEKTPOHHBIX BECAX
e OnpezeneHne Macchl KPYIUHKY (TPEUKH, MILIEHA)
e OnpeneneHre MacChl KareabKy BOJIBI
¢ OnpezeneHne WIOTHOCTH KyCKa MbLIa IPSIMOYTOIbHOMN (OpMBI.
¢ 3ajiaua Apxumesna.
¢ HaGuro1eHre BOSHUKHOBEHHSI CHITBI YIIPYTOCTH IpH AeopMariu
JlaByieHre TBepABIX TeJl, sKMAKOCTel U ra3os. (7 4acoB)
Kpamxospemennvie npakmuueckue pabomol
Ne 10. «M3yuenue 3aBUCUMOCTH 00bEMA BO3yXa B 3aKPBITOM COCYZE OT AABICHUSI.
Ne 11. «M3mMepeHue BbITAIKMBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha OTPYKEHHOE B )KUJIKOCTh TEIIOM.
Ne 12. «M3roroBnenne MoIenH JOIKH U U3MEPEHUE €€ IPY30II0IBEMHOCTI.
Jlabopamopnas paboma

Ne 16. Ha6J'H-0I[eHI/Ie IJ1aBaHUs TCJI B 3aBUCUMOCTHU OT INIOTHOCTH BCIICCTBA, U3 KOTOPOI'O COCTOUT TECJIO, U
IJIOTHOCTHU KUJIKOCTHU

OxcnepumenmanbHvle 3a0aHUSA

e [To Teme «3akon Ilackamsy

o [1o TeMe «/laBaeHHE B JKUIKOCTH:
e [1o reme «/laBneHue TBEpABIX TEI»

e HalGumroieHue 3aBUCUMOCTH JJABJICHUS OT TIIYOMHBI TTOTPY>KEHUS B )KUIKOCTh OTpe/ieieHue TaBIeHUs
JKUJIKOCTH

e [To Teme «ATMOc(hepHOE TaBICHUEY
e HaGmroienue nposiBieHui aTMoc(hepHOro JaBiIeHHUS
e [1o Teme «3akoH Apxume/a U IJIaBaHUE TET
¢ BeIsICHEHHE yCTIOBH TIJIaBaHUS Tel
PabGora, MmomHOCTB, JHEpIrUs (2 Yaca)
Kpamxkospemennas npakmuueckas paboma:

Ne 12. «M3mepenue pabOThI CHIIBI TPEHUS HA 33JJaHHOM ITyTH.
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Jlabopamopuvie pabomoi

No 17. Habmroienue npeBparieHust IOTCHITHATbHOM SHEPTHH B KHHETUYECKYIO M 0OpaTHO MPH ABMKCHUHU
MasiTHuKa MakcBeria.

No 18. Onpenenenre MOIIHOCTH, pa3BUBAEMON UTPYILIKAMU.
IIpocTbie Mexanu3mbI(3 yaca)
Kpamxkospemennvie npakmuyeckue pabomul:
Ne 13. «KoncTpyupoBaHue ciucteM OJIOKOB M UCCIIEIOBAaHHUE YCIOBUS PaBHOBECHUS OJIOKa».
Ne 14. «M3mepenne kodhUIHEHTA TOJIE3HOTO JEHCTBUS CHCTEMBI OJIOKOBY.
Jlabopamopnas paboma
Ne 19. «HaxoxaeHne HeHTpa TSHKECTH IUIOCKON (DUTYpBD».
OxcnepumenmanbHvle 3a0anus
e 110 Teme «LleHTp TsKecTH»
e 1o Teme «IIpocTeie MexaHu3mbl», «OMbITHAs MPOBEPKA «30JI0TOTO MPABHIIA» MEXAHUKI.
MexaHu4eckne KoJieOaHUA M BOJIHBIL. 3BYK (2 yaca)
Jlabopamopuas paboma

Ne 18. HabmtoieHue npeBpailieHus: HOTeHLIUAIbHON S3HEPIHU B KUHETUYECKYIO U OOPATHO MpU JABUKEHUU
IIapHKa, TO/IBEIICHHOTO Ha HUTH.

DKcnepumenmanvuvie 3a0anus 10 TeMe «3BYK»
Moii ¢puznuecknii nacnopr (9 yaca)
YenoBek — CynIecTBO YHUKAIBHOE.
dusnuecKue XapakTepUCTUKU YeJIOBeKa:
a) MexaHnueckue napaMmeTpsl;
0) DOpromerpusi;
B) UenoBek - pe3ucTop;
r) YTOo MBI BUAMM.
Jlabopamopmwsie pabomul

Nel9.0npenenenne aHTPONIOMETPUUECKUX TAHHBIX YEIOBEKA, PACUET YAaCTOTHI ITyJIbCA ITPU PA3HBIX
Harpyskax

Ne 20. Omnpenenenrie 00beMa U MIOTHOCTH YEJIOBEYECKOTO Tea

Neo 21. Onpenenenre BpeMEHHN PEAKIIMH YEITOBEKa

Ne 22. Onpenienenne MOIHOCTH, Pa3BUBAEMON YETOBEKOM

Ne 16 CocraBnenue TepMoauarpaMmbl 4Y€JI0BEKA, pacdeT KAJIOPUHHOCTH MUIIH.

Ne 17 HpI/IMeHCHI/IC aBOMCTpaA, paCUCT JJICKTPUICCKOT'0 COMMPOTUBIICHHUA PA3JIMYHBIX YHaCTKOB TCJIa
YCJI0OBCKa
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Ne 18 Onpenenenue o0beMa 3peHus, pa3peniaroiieil CHoCOOHOCTH ri1a3a, ONTUMAIBHOTO PACCTOSTHHS
3pEHHSL.

Oxcnepumenmanvhvle 3a0aHUs NO meme:
JleeKThl 3peHus U criocoObl UX YCTpaHEHUS
TemnoBble siBJeHHs (9 4acoB)
Kpamxkospemennvie npakmuueckue pabomul:
Nel. UccnenoBanue M3BMEHEHHSI CO BpPEMEHEM TeMIIepaTyphbl OCTHIBAIOILIEH BOJIbI
No.2. 3yueHue siBIICHHsI TETJIOOOMEHA
No 3. VcranoBieHue 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT 00bEMa U TEMIIEPaTyphl.
Ne4.Y cTaHOBIIEHHE3aBUCUMOCTUTEILIONPOBOJHOCTUOTBH IaMaTepraa
No 5. Onpezenenrie Macchl Tella, KOTOPOE Y4aCTBYET B TEILJIOOOMEHE

Ne 6. YcraHoBieHHE 3aBUCUMOCTH CKOPOCTH UCIIAPEHNUS BOABI OT IUIOLIAIN IOBEPXHOCTH KUJKOCTH,
OT pOJa JKUJKOCTH, OT TEMIIEpATyphl U BETPA.

No 7. Kunienue TEMI0M BOJIbI ITPU MOHMKEHHOM JIaBJICHUHU.
No 8. Ompenenienrie OTHOCUTENIBHON BIIAXKHOCTH BO3/1yXa C MOMOIIBIO TUTPOMETPA
Ne 9. Coneprxanue BOJIbl B MOKPOM CHETE.
Jlabopamopuas paboma
Nel.Onpenenenue KonmuecTBa TEILIOThI, KOTOPOE TEJIO IEPEIAET B MPOLIECCE TEIIONEepeIayn.
Ne2. V3mepeHue ynenbHON TEIIOEMKOCTH TBEPAOTO Teja
OxcnepumenmanvHuvle 3a0aHUSL
e 110 TeMe «Bona u ee cBoicTBay
¢ 110 TeMe «Bo3ayx u ero cBorcTBa»
e 110 Teme: «[lnaBneHne u KpucTamu3anus KpUCTANIMYECKUX TE»
e 110 TeMe: «BaXHOCTh BO3yXa»
DJlekTpUYecKHe siBjeHud (9 yaca)
TexHuka 6€30MacCHOCTH MPU PadbOTE C ITECKTPUUECKUMH IETISIMHU.
Kpamxospemennvie npakmuueckue pabomuwl:
Ne 10. HccnenoBanne BOIbTaMIIEPHON XapaKTEPUCTUKH JaMIIbl HAKAIWUBaHUS.
Ne 11. U3mepenue paboThl U MOIIHOCTH JIEKTPUYECKOTO TOKA.
Neo 12. U3ydenue temnoBoro AeicTBus Toka u HaxoxaeHue KII1/] sanekTpuueckoro HarpeBaTens.
Jlabopamopmuvie pabomol
Ne 3. CHopka >51eKTpuuecKoi ey U U3MEpPEeHHe CHITbI TOKA U HaIPsKEHUSI.

Ne 4, HccnegoBaHue 3aBUCUMOCTH CUJIBI TOKA B MIPOBOAHUKE OT HAIIPSIPKCHUA HA €0 KOHLIAX. I/IBMCpCHI/IC
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COIPOTUBIICHUS.
Ne 5. 3mepeHune conpoTuBIIeHUs IPOBOIHUKA IIPU IOMOIIYM aMIIEPMETPA U BOJIBTMETPA

Ne 6. «I/ICCJ'IC,Z[OBaHI/Ie 3aBUCHUMOCTH COIIPOTHUBJICHUA IIPOBOJA OT €0 JJINHBI, IIJIOIAax IMOIICPEYHOI0
CCUCHUA U MaTCpUajia U3 KOTOPOI'O OH U3I'OTOBJICH).

Ne 7. I3yuenue nocienoBaTebHOTO COEAMHEHUS TPOBOJHUKOB.
Ne 8. M3yuenue napamienbHOr0 COeTMHEHUS MPOBOIHUKOB.
DKrcnepumenmanvHule 3a0AHUAL:
e Habmro1eHue 3JeKTpUUecKOro B3auMoICHCTBUS TeJl U B3aUMOJICHCTBUS SJIEKTPUUECKUX 3apsiIoB
e M3yueHue 3JIeKTPUUECKUX CBOMCTB >KUJIKOCTH.
e M3roToBieHNe ralbBaHUYECKOTO 3JIEMEHTA.
® DJIEKTPUUECKHE LIETTH U UX COCTABIISIOIINE.
e PaboTa co cMelIaHHbIMH COEIMHEHUSMH B IEMSAX MOCTOSHHOTO TOKA.
JIeKTPOMATHUTHBIE SIBJICHUA (S 4acoB)
Kpamxkospemennvie npaxmuyeckue pabomoi:
Ne 13. Habmronenue(Bu3yanu3aiys) KApTUHbI MArHUTHOTO T10JISI TIOCTOSIHHBIX MarHuTOB.
Ne 14. M3yuyenne B3anMOeHCTBUSI IOCTOSTHHBIX MarHUTOB
Ne 15. UccrienoBaHne siBIEHUST HAMarHUIYWBaHUS JKeIe3a
Nel6.M3yueHneMarHUTHBIX IBJICHU .
Ne 17. UccnenoBanre MarHUTHOTO TOJISI IPSIMOTO ITPOBOJIHUKA M KATYIIKH C TOKOM
Ne 18. COopka 31eKTpOMarHuTa 1 UCIbITAaHUE €Tr0 IeHCTBUS
Ne 19. M3yuenue npuHIMIa JEHCTBUS JIEKTPOMAarHUTHOTO pejie
Ne 20. M3ydenue npuHUIUNa AEHCTBUS 3IEKTPOIBUTATES.
Jlabopamopuas paboma
Ne 9. «Chopka >1eKTpUUYECKOM EMHU C SIIEKTPOABUTATENIEM U U3YUCHHUE €T0 pabOThI».
CgeToBble siBj1eHUd (6 YacoB)
Kpamxospemennvie npakmuueckue pabomai:
No 21. Habmroienre npsIMOIMHEHHOTO PACcCTIpOCTPAHECHHS CBETA.
Ne 22. ITomyyeHune TeHH MOJTYTEHH.
Jlabopamopuvie pabomoi
Ne 10. ccnenoBanne 3aBUCMMOCTH yIiia OTPaKeHUS OT yrja MaJeHHs CBETA.
No 11. MccnenoBanue 3epKajibHOTO OTPaKEHUS CBETa
No 12. ccnenoBanue CBOMCTB H300payKEHUS B TIIIOCKOM 3€pKaje

No 13. «MccnenoBanue 3aBUCUMOCTH yTila PEIOMIICHUS OT yriia NaJeHUs CBETa»



Ne 14. smepenue pOKYCHOTO pacCTOSIHUS coOUparomiei TuH3bl. M3ydeHne CBOMCTB cOOMparomieii TNH3HI.

3KcnepuMeHmaﬂbele 3a0anus no meme:

e lI3yueHue SBIEHMS paCIPOCTPAHEHUS CBETA.

e OnTuyeckue TpudopBkI.

Ne HaumenoBanue tem

XapakTepucTuka J1esiTeJIbHOCTH
o0yuarouuxcst

1. Beenenue. [loznaem mup, B
KOTOPOM YKUBEM.

AHanuTryecKas:

Crnymanue yaurenst

CamocrosTenbHas paboTa ¢ TEKCTOM B YUeOHHKE, HAyIHO-
MIONYJIIPHOM JINTEepaType

OT10op MaTepuana U3 HECKOJIbKUX UCTOYHUKOB

IIpakTnueckas:

Omnpenenenue CBOMCTB MPUOOPOB IO YEPTEkKAM U MOJIETSIM
Vcrionp30BaHne N3MEPUTEIBHBIX TPUOOPOB

[TocTanoBKa OIBITOB

BeimonHeHnue 1ab0paTOpPHBIX U MPAKTUYECKUX PadboT

2. Taiigbl TeIa U BELIECTBA.

AHamutnyeckas:

Ananu3 Tabmwi, rpad)uKoB, CXeM
AHanu3 BO3HUKAIOLIUX IPOOJIEMHBIX CUTYallui
BricTpanBaHue runore3 Ha OCHOBaHUH UMEIOIIMXCS JaHHBIX

TTouck 00bsicHeHUs HAOIIOJaEMBIM COOBITHUSIM

IIpakTrueckas:

Pemenne pa3nuuHbIX SKCIIEPUMEHTANIBHBIX 3314
Hcnonp30Banne n3MEpUTEIbHBIX TPUOOPOB
[TocTaHOBKa ONIBITOB

Boinonnenue n1abopaTopHbIX U IPaKTUYECKUX padboT
PazpaboTka METOAMKH SKCIIEpUMEHTA

3. Mexannueckue IBICHUS.
B3aumoneiictsue Ten.

AHamutnyeckas:

Cnymanue yunrens

Amnanu3 Tabauu, rpadukos, cxem

ITouck oOBsICHEHUS HAOIIOJaeMbIM COOBITHUSAM

AHanu3 BO3HUKAIOUIUX MPOOJIEMHBIX CUTYalui
BricTpanBaHue runoTe3 Ha OCHOBAaHUHU UMEIOIIMXCSI TAHHBIX

[IpakTrueckas:

Pemenne pa3nuuHbIX SKCIEPUMEHTAIbHBIX 33144
Hcnonb3oBaHne n3MepUTEIbHBIX TPUOOPOB
IlocTaHoBKa ONBITOB

Brinonnenue nabopaTopHbIX U IPAaKTUYECKUX padboT
C6opxka nmpruOOpoB U KOHCTPYKIIHA

JIMarHocTHKa U yCTpaHeHHEe HEUCIIPaBHOCTEH MpHOOPOB
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e VYcoBepieHCTBOBaHHE IPUOOPOB
e Pa3paboTka METOIMKH SKCIIEPUMEHTA
KoncrpynpoBanue u MoaeInpoBaHue

HaBJ’IeHI/IC TBEPABIX TEII,
}I(H,I[KOCTeﬁ " ra3oB.

AHanuruueckas:

e CamocrosTenbHas paboTa ¢ TEKCTOM B YUeOHHKE, HAyYHO-
MOMYJISIPHOM JTUTEpaType

e Ot0op MaTepuana u3 HECKOJIbKIUX HCTOYHUKOB

e  Amnanu3 Tabnwuil, rpaguKoB, CXeM

e Tlouck 0ObsiCHEHUST HAOIIOAEMBIM COOBITUSIM

e AHanu3 BO3HUKAIOIIUX MPOOIEMHBIX CUTyallUN

e BricTpanBaHue rUNoTe3 HAa OCHOBAHUU UMEIOUINXCS JAHHBIX

[IpakTrueckas:

e PermreHne pa3TUYHBIX SKCIIEPUMEHTAIBHBIX 32124

e lcrnonb30oBaHKE U3MEPUTETBHBIX TPHOOPOB

e [locTaHOBKa OIIBITOB

e BrinonHeHue 1a00paTOPHBIX U MPAKTUYECKUX pabOT

e (COopka mpuOOPOB ¥ KOHCTPYKIIUN

e Pa3paboTka METOAMKH IKCIIEPHUMEHTA

e KoHcTpynpoBaHHE U MOACIUPOBAHNE

Pabota, MOIITHOCTB, SHEPTHS.

AHanmuTuyeckas:

e  AmnHanu3 Tabnuil, rpauKoB, CXeM

e AHanu3 BO3HUKAIOIIUX MPOOIEMHBIX CUTyalUN

e BricTpanBaHue rUNOTE3 HA OCHOBAHUH UMEIOIITUXCS IAHHBIX
IIpakTrueckas:

e Pemienue pa3IMuHbBIX SKCIIEPUMEHTAIIBHBIX 3a/1a4

e llcnonb3oBaHNe U3MEPUTENBHBIX TPUOOPOB

e [locTaHOBKa OIIBITOB

¢ BrimonHeHue 1a00paTOPHBIX U MPAKTHYECKUX PadoT

e (COopxka mpuOOPOB U KOHCTPYKITUH

e JlmarHocTukKa M yCTpaHEHHE HEUCTIpaBHOCTEH MPrOOPOB

[IpocTeie MEXaHU3MBI

AHanmuTHueckas:

e CamocrosTenpHas paboTa ¢ TEKCTOM B yueOHUKE, HAyYHO-
MIONYJIIPHOM JINTepaType

e Ot60p MaTepHaia u3 HECKOJIbKUX UCTOYHHUKOB

e Amnanu3 Tabaui, rpaguKoB, CXeM

IIpakTrueckas:

e Omnpezenenue cBOWCTB MPUOOPOB MO YEPTEKAM U MOJEISIM

e PemieHune pa3MyHbIX SKCIEPUMEHTAIBHBIX 33124

e lcnonb3oBaHue U3MEPUTENBHBIX TPUOOPOB

e [locTaHOBKa OIIBITOB

e BrinonHeHue 1a00paTOPHBIX U MPAKTHUYECKUX padoT

e COopka nmpubOpOB U KOHCTPYKLUH

e JIMarHoCTHKa U yCTpaHEHHE HEUCIIPaBHOCTEN MPHOOPOB
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YcoBepiieHCTBOBaHHE TPUOOPOB
KoncrpynpoBanne u MoaeInpoBaHue

Mexannueckue KojieOanus u
BOJIHBI. 3BYK.

ABanuTnueckas:

Ciymanue yquTens
ITouck 00BsscHEHU HAOIIOAAEMBIM COOBITAAM
AHa13 BO3HUKAIOIIMX MTPOOJIEMHBIX CUTYyaIHi

BBICTpaI/IBaHI/Ie THUITOTE3 HA OCHOBAHUH MMCIOIINUXCA JaHHBIX

IIpakTueckas:

Pemenue PA3INYHBIX SKCIICPUMCHTAJIbHBIX 3a1a4
Hcrosnp30BaHue H3MEPUTEIBHBIX IPHOOPOB
[TocraHOBKa OIBITOB

BeinonHeHne 1abopaTopHBIX U MPAKTUYECKUX PadoT
COopka mprOOpPOB ¥ KOHCTPYKIIHIA

JlnarHoctTuka ¥ ycTpaHeHHEe HEHCIIPABHOCTEH TPUOOPOB
PazpaboTka METOAMKH YKCTIEPUMEHTA
KoHcTpyHnpoBaHue 1 MOJICIIUPOBaHHE

Moii ¢pusnueckuit macmopr.

ABanuTnyeckas:

Cnymanue yuurens

CamocrosTenbHast paboTa ¢ TEKCTOM B YU4EOHUKE, HAyYHO-
HIONYJIIPHOM JINTEepaType

OT10op MaTepuaa u3 HECKOJIbKUX HCTOYHUKOB

[IpakTnueckas:

Hcnonp3oBanne n3MEpUTEIbHBIX IPUOOPOB
[TocTaHOBKA ONIBITOB

BoinonHenue n1abopaTopHbIX U IPAKTHUECKUX padboT
PazpaboTka METOAMKH SKCIIEpUMEHTA

TermoBble SBJICHU.

AHamutnyeckas:

Amnanu3 Tabauu, rpadukos, cxem
ITouck 00bsicHeHUs HAOIIOAEMBIM COOBITHUIM
AHanu3 BO3HUKAIOUIUX MPOOIIEMHBIX CUTYaIlui

BI)ICTpaI/IBaHI/Ie THUITOTE3 HA OCHOBAHUH MMCIOIIIUXCSA JaHHBIX

IIpakTrueckas:

Pemenue pa3nuuHbIX SKCIIEPUMEHTANIBHBIX 33/1a4
Hcnonb3oBanne u3MepUTEIbHBIX TPUOOPOB
IlocTaHoBKa ONBITOB

BrinonHenue 1abopaTOpHBIX M MPAKTUYECKUX PabOT
C6opxka nmpruOOpoB U KOHCTPYKIIHIA

JlmarHocTuka v yCTpaHEHUE HEUCTIPABHOCTEH MTPHUOOPOB
PazpaboTka METOAMKH SKCIIEPUMEHTA

10.

DIIEKTPUYECKUE SIBJICHHUS.

AHamutnyeckas:

Caymanue yauTens
CamocrosTenbHas paboTa ¢ TEKCTOM B yUeOHHKeE, HAyYHO-
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MOMYJISIPHOM JIUTEpATYypE

Otb60p MaTepuana U3 HECKOJIbKUX HCTOYHUKOB

AHanu3 Tabuil, rpaduKoB, CXeM

ITouck 00BsscHEHU HAOIIOZAEMBIM COOBITAAM

AHai3 BO3HUKAIONIUX MPOOJIEMHBIX CUTYAIUH

BBICTpaI/IBaHI/Ie THUITOTE3 HA OCHOBAHUH MMCIOIIMNUXCA JaHHBIX

IIpakTrueckas:

Pemenue pa3nuuHbIX SKCIEPUMEHTAIBHBIX 33]1a4
COopxka a1eKkTporienei

Hcnonb30BaHne N3MEPHUTEIBHBIX PUOOPOB
[TocTaHnoBKa OMBITOB

Brinonnenue 1abopaTopHbIX U IPAKTHUECKUX padboT
COopka mpruOOpPOB U KOHCTPYKIIHIA

JlnarHocTtuka v ycTpaHeHHe HEMCIIPaBHOCTEHN MprOOpoB

11.

9HeKTpOMaFHI/ITHHC
SIBJICHHA.

AHamutnyeckas:

Cayuranue yuuTens
ITouck 00BsscHEHU HAOIIOAAEMBIM COOBITUSAM
AHal3 BO3HUKAKOIIUX TPOOIEMHBIX CUTYAIHI

[IpakTnueckas:

Pemenne PAa3JINYHBIX SKCIICPUMCHTAJIbHBIX 3a/1a4
COopka anekrporuene

ITocTaHOBKa ONBITOB

Brinonnenue 1abopaTOpHBIX M MPAKTUYECKUX pabOT
Co6opka nmpruOOpOB U KOHCTPYKITUH

JIMarHocTHKa U yCTpaHeHHEe HEUCIIPaBHOCTEN PHOOPOB
¥YcoBeplieHcTBOBaHKE IPUOOPOB

12.

CBETOBEIC SBJIICHHSL.

AHanuTnyeckas:

ITouck 00BsicHeHHs HAOJIIOJaEMBIM COOBITHUSIM
AHanu3 BO3HUKAIOUIUX MPOOJIEMHBIX CUTYalluil

BI)ICTpaI/IBaHI/Ie THUITOTE3 HA OCHOBAHUH MMCIOIIUXCSA JaHHBIX

IIpakTueckas:

Perienue pa3nuyHbIX SKCIIEPUMEHTANBHBIX 3a/1a4
Vcnonb30BaHue U3MEPHUTENbHBIX TPUOOPOB
ITocTaHOBKa ONBITOB

Brinonnenue nabopaTopHbIX U IPAKTHUECKUX padboT
Co6opka mpruOOpOB U KOHCTPYKITUH

Pa3zpaboTka MeToarKN SKCIIEpUMEHTA

Paznen Ne2 Komiuiekc OpraHu3aliuOHHO-NIEIATOTHYECKHUX YCJI0BUI

2.1 YcaoBus peaju3auuu NporpaMmbl

Peanuzanus [Iporpammel B HoaHOM 00beMe 00€CTIEYUBAETCSI COOTBETCTBHEM KauecTBa MOJATOTOBKHU 00Y-
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Yaromuxcs, IpUMCHACMBIX CPEACTB, MCTOA0OB 06yquI/151 BO3PAaCTHBIM, HCI/IXO(I)I/I?)I/I‘ICCKI/IM OCO6€HHOCT$IM,
CKJIOHHOCTSIM, CIIOCOOHOCTSIM, MHTEpECcaM U MOTPEOHOCTSIM 00yUarOIuXCsl.

OcHOBHOW (OPMOH TPOBEACHUS 3aHATUN SIBISIOTCS ayIUTOPHBIC 3aHATHUS: JICKIMH, NMPAKTHUYECKUE U
nabopaTopHble Pa0OThI, pEIICHUE OHKCIEPUMEHTANBHBIX 3a/la4, 3amuTa mpoekTa. s 3akperuieHus
NPUOOPETEHHBIX HABBIKOB IIIMPOKO HCIOJB3YIOTCS CIICHUAIBHBIC y4eOHO-TIPAKTHUECKUE MAaTepHUAIIBI,
MPUMEHSIETCS METOJ] HArJIAJHOTO II0Ka3a MpPUEMOB pabOTBl C UCIOJIB30BAHHEM COBPEMEHHOTO
MPOEKIIMOHHOTO 000PYIOBaHUSI.

2.2 UudopmaniuoHHO-MeTOAHYECKHE U Y4eOHO-MeTouYeCKHEe YCJIOBHS pPeaaTu3alu NporpaMmbl

Peanmzanus IlporpamMbl obecniedunBaeTcss JOCTYNIOM KaKJOrO CIIymiatess K WH(POPMALMOHHBIM
pecypcam (OmbnmuoreuHbiM (OHAAM, KOMIBIOTEPHBIM 0a3aM J@aHHBIX U JIp.), 1O COJEPKaHHUIO
COOTBETCTBYIOLIMM TeMaM JUCHMIUIMH [IporpamMmsbl, HamuyueM Yy4eOHO-METOAMYECKHX IOCOOMIA,
pa3paboTOK M PEeKOMEHJAIMI 0 BCEM TeMaM M 110 BCEM BHJIaM 3aHSTHI, a TaK)Ke HarJIaIHBIMHU MOCOOUAMU,
ayJuo-, BUJICO- U MYJIbTUMEIUIHBIMU MaTepranaMu. Victounuku ydyeOHON nH(OpMAaLUK TOJKHBI OTBEYaTh
COBPEMEHHBIM TPEOOBAHUSIM.

Metoanueckoe odecrieueHrne yueOHOro Mmpouecca BKIYAeT TaKKe BHYTPEHHUE U3/1aHUs U pa3pabOTKHU:
IUIaKTUUECKHUE MaTepualbl, MeTonyeckue pazpadbotku 3anatuii, YMK k nporpamme, KOHCHEKTBI JIEKIIHH,
KOMIIBIOTEPHBIE 00YYarOL1e IPOrpaMMBbl, TECTHI U Jp.

2.3 MaTepunajibHO-TeXHHYECKHeE YCJI0BHUS peau3aliy MPorpaMmbl

Jlia 3ansaTuil o mporpamme oTtBoauTcs kabuner B 3maHuu MBOY COI n. Pebpuctsiii — xabuner
(GU3MKK U XUMUU; 7151 BBITOJIHEHHSI IPOTPaMMBbl OYAET UCIIOIB30BAaHO 000PYAOBaHUE KAaOWHETOB OMOJIOTHH,
XUMUAU U (U3UKH, HEOOXOAUMOE /ISl peai3allii IporpaMMbl (KOJMYECTBO O00OPYAOBAaHUS B pacyere Ha
KOJMYECTBO OOYyYalOUIMXCsS IOJHOCTHIO YJIOBJIETBOPSIET YCJIOBUIO BBIIIOJIHEHUS MPAaKTUYECKUX padoT
nporpaMMsbl). KaOuHET ocHallleH HHTEPaKTUBHOMN JOCKOH, HOYyTOYKOM, KOJIOHKaMHU, IPOEKTOPOM.

2.4 ®opMbI KOHTPOJISA

C uenpto obecnieueHus >PGEKTUBHOCTH U Pe3yJbTaTUBHOCTH OOpa30BaTENBLHOTO IIpoliecca IIo
mporpaMMe pas3paboTaHa cucCTeMa OIEHKM, MOHHUTOPUHTA W JIEMOHCTpAIlMU pe3yJbTaTOB OCBOCHUS
COJIEp>KaHusl IPOTPpaMMBbI U B 11eJIoM 00ydeHus. J1Jis OIleHKU YpPOBHSI HaYalIbHBIX 3HAHWA M BO3MOKHOCTEH
OCBOEHHUSI y4eOHOro MaTepuana, a TakKe JJIsl KOPPEKTUPOBKH YUEOHBIX IUTAHOB IMPOBOJIUTCS BXOTHAS
JIMArHOCTHKA.

Jlnst  ycrmemrHOW — peaiu3aliid  MpOrpaMMbl  HEOOXOJIMMO JIMarHOCTHPOBATh 3HAHUS H  yMEHHS
oOydJaronuxcsi, Haau4hue WM OTCYTCTBHE HEOOXOAUMBIX B paboTe 3HAHWM, HABBIKOB, CTEICHHU
3aMHTEPECOBAHHOCTH YYAIIUXCA 00pa30BaTEIBHOM MESITEIBHOCTHIO JJII CBOCBPEMEHHOW KOPPEKTHPOBKH
ydeOHOro mporecca. BxogHas AuarHocTHKa TMPOBOAUTCS TYTEM coOeceoOBaHUs, AHKETUPOBAHHUS U
TECTUPOBAHUsS, KOTOPOE IOKHO BBISBUTH CTENEHb IMOATOTOBICHHOCTH YIEHOB Tpymmbl K padore. Ilo
pe3ynbTaTaM BXOJHOW AMATHOCTUKH OMpENENsIeTCs ypOBEHb M TIIyOMHAa W3Yy4eHHUs MaTepuana, METOJIbI,
MpUMEeHsieMbIe B paboTe.

Cucrema otcnexuBaHusi U (UKcalud 00pa30BaTENbHBIX pPE3YJIbTATOB BKIIOYAET B Ce0S TEKyIIUH
KOHTPOJIb Ha KaXJ0M y4eOHOM 3aHSITHH, OLEHKY YPOBHSI 3HAHUH M YMEHHMM OOydarouuxcs, Mpouenypy
OTuéTa.

Texymuit KOHTPOJb OCYIIECTBISIETCS Ha MPOTSDKEHWHM BCEro ydeOHOro mporiecca B ¢opme ompoca

o6yqaroumxc;1, MPaAKTUYCCKUX pa60T, O6CY)K,Z[CHI/I}I IIPOCKTOB. B koHIIe KaXKI0Mi TEMBI MMPOBOAUTCH ITPOBCPKaA
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YCBOGHHS 3HAHUN M yMEHMI oOyyaromuxcs B (hopMe BBITOTHEHHS SKCIEPUMEHTAIBHBIX 331a4u. VI TOroBbIi
BUJ] KOHTPOJISI IPOBOJUTCS B (pOpME MPE3EHTALNN PE3yJIbTATOB UCCIeI0BATEIbCKIX PA0OT M MIPOEKTOB.

2.5 OueHoYHbBIE MATEPHAJIBI
MaTtepuaJjbl 115 NPOBeIeHHs] KOHTPOJLHBIX ONIPOCOB

3aganue 1. Mcnonbp3ysi pelYakHBIE BECHl C Pa3HOBECOM, MEH3YPKY, CTakaH ¢ BoAou, nuiauuiap Ne 1,
co0epuTe HSKCHEPUMEHTAIbHYI0 YCTaHOBKY JJis OIpeAeleHHs IUIOTHOCTH Marepuala, U3 KOTOpOro
M3roTOBJICH UIUHAP Ne 1.

3amanue 2. Mcrmonb3ys SJIEKTPOHHBIC BEChl, MEH3YPKy, CTakaH ¢ Boaou, mwmmHiap Ne2, cobepute
OKCIICPUMCHTAJIbHYIO YCTAHOBKY IJId M3MCPCHUA INJNIOTHOCTHU MAaTCpHalia, U3 KOTOPOr'0 HU3TrOTOBJICH LUJIUHIAP
No 2.

3amanue 3. BpiOepute 00OpYAOBaHHE MU IMOCTABbTE OIBIT, AEMOHCTPUPYIOIIUH, YTO BBITAJIKWBAIOLIAS
cuJja, ICHCTBYIOIIAs Ha TEIO, IIOTPYKEHHOE B BOJy, HE 3aBHCUT OT MacChl Tela.

3ananue 4. Vcnonb3ys IMHAMOMETp, cTakaH ¢ BojaoH, munuHap Ne 1, cobepure 3KCHEpUMEHTAIbHYIO
YCTAHOBKY JIJISl OIIPE/I€ICHUS BBITAJIKUBAIOLIEH CHIIbI (CHIIbI ApXUMea), IeHCTBYIOIIEN Ha [UJINHAP.

3ananue 5. Vicnonb3ys MIaCTUKOBBIN HMUIUHAP, UMEIONIUHA [IKaTy, AMHAMOMETP C IIPEIEIOM U3MEPEHHS
1 H u crakan c¢ Boao#, coOepure SKCIEPUMEHTAIBHYIO YCTAHOBKY MAJISI MCCIEAOBAaHUS 3aBUCUMOCTHU
apXUMEIOBOH CHIIBI OT 00beMa MOTPYKEHHOW YaCTH Tea.

3ananue 6. Mcnonb3ys mrtatuB ¢ MyQpTOH U JAaNKOH, MPYKUHY, TUHAMOMETP, JIMHEUKY U OJUH TPY3,
coOepuTe SKCIEPUMEHTAIbHYIO YCTAaHOBKY Ul U3MEPEHUS KECTKOCTH NMPYXKHUHbI. OIperennTe )KeCTKOCTh
IIPYKUHBI, IOJIBECUB K HEH OJIUH TPY3.

3ananue 7. Mcnonb3ys mTaTUB ¢ MyQpTON M JIAIKOH, MPYKHUHY, THHAMOMETp ¢ mpeneiaoM usmepenus 4 H,
TuHEeKy ¥ Habop u3 Tpéx rpy3oB mo 100r kaxaelid, cobOepuTe SKCIEPUMEHTAIbHYIO YCTAaHOBKY s
HCCIJIEIOBaHMS 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU PACTSKEHUSI IPYKUHBI.
Omnpenenure pacTsDKEHUE MPYXKUHBI, MOJABEIIMBAs K HEM IMOOYEPENHO OAWH, N1Ba U TpH TIpy3a. s
OIIpEJICJIEHUS BECA IPY30B BOCIIOJIb3YHTECh JUHAMOMETPOM.

3ananue 8. Mcnonp3ys mraTuB ¢ MyQTON U JJAIKOH, TMHAMOMETP € IpenenoM uzMepenus SH, npyxuny
No 1, nuneiiky, Habop rpy3oB 1o 100r, coGepute SKCHEPUMEHTAIBHYIO YCTAHOBKY JJISI MCCIIEIOBAHUS
3aBUCHUMOCTH PaCTSHKEHUS ITPYKUHBI.

3amanue 9. Ucnonp3ys kapeTky (OpycoK) ¢ KPIOUKOM, JUHAMOMETP, JIBa IPy3a, HAPABIISIONIYIO PEHKY,
co0epuTe HKCIEPUMEHTaIbHYI0 YCTAaHOBKY MJIsi W3MEpPEHHUs pabOThl CHIIBI TPEHUS CKOJBXEHHS TpU
JBUKEHUH KapeTKU C TPY3aMH 110 IOBEPXHOCTH peiku Ha paccTostaue 40 cM.

3amanue 10. Mcnonp3ys kapeTky (Opycok) ¢ KprOYKOM, IMHAMOMETP, TPU OJMHAKOBBIX TIpy3a H
HaIpPaBIIAIOIIYIO PEiKy, coOepuTe SKCIIEPUMEHTAIBHYIO YCTAaHOBKY Uil U3YUYEHUs CBOWCTB CHJIbI TPEHUS
CKOJIbXKEHUS MEXKy KAPETKOU U IMMOBEPXHOCTBIO PEUKHU.

3amaame 11. Hcnomb3ys kaperky (Opycok) ¢ KpIOYKOM, JIWHAMOMETP, Ha0op U3 TpEX TPY30B,
HAMpPAaBIAIOIIYIO PEWKy, COOEpHUTe IKCIEPUMEHTaIbHYI0 YCTAaHOBKY MJIS KCCIEIOBAaHUS 3aBUCHMOCTH CHJIBI
TPEHHS CKOJBKEHUS MEXAY KapeTKol U TMOBEPXHOCTHIO TOPH3OHTAIBHOW PEHKU OT CHIIBI HOPMAIBHOTO
JIaBJICHHUS.

3amanue 12. Hcnonb3ys kapeTky (Opycok) ¢ KpIOYKOM, IMHAMOMETp, ABa I'py3a, HAMPABISIOMIYIO PEHKY,
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coOepuTe SKCIEPUMEHTAIBHYIO YCTAHOBKY JUISI M3MEpeHus Kod(pQUIMEHTa TPEHHUS CKOJIBKEHUS MEXKIy
KapeTKOU U ITOBEPXHOCTBIO PEUKHU.

3ananue 13. Mcnons3ys kapeTky (Opycok), CeKyHIOMEp, JBa rpy3a, HAPABIISIONIYIO PEHKY, cOOepuTe
IKCIEPUMEHTAIBHYIO YCTAHOBKY JIJISl U3MEPEHUsSI CPEIHEH CKOPOCTH JBIKCHHS OpyCKa 10 HaKJIOHHOW
TUTOCKOCTH.

3amanue 14. Hcnonb3ys ucrouyHuk Toka (4,5 B), BOmbTMETp, KIIOY, COEAMHUTEIBbHBIE ITPOBOJA,
pe3uctopsl, obo3HaueHHble | R m 2 R , mpoBepbTe 3KCHEPUMEHTAIBHO MPABWIIO ISl 3JIEKTPUUECKOTO
HaIPSDKEHUS [IPU [10CIIE0BATEIbHOM COEIMHEHUH JIBYX ITPOBOJHUKOB.

3amanue 15. Wcnonb3yss MCTOYHUK TOKa, BOJABTMETp (mpenen uaMmepenus 6 B), ammepmerp (mpenen
m3mepenuss 0,6 A), peocrar, KU, COECIMHUTENIbHBIE IIPOBOJA, COOEPUTE 3JIEKTPUUECKYIO CXEMY H
IIPOBEPHTE IKCIIEPUMEHTAIBHO, YBEIMYMBACTCSA JIM DJIEKTPUYECKOE COINPOTHUBICHUE IIPOBOJHUKA C
YBEJIMYEHUEM JUIMHBI IPOBOJHUKA. Pe3uctopsl, o06o3HaueHHble R 1 u R2, M3roToBieHbl U3 NPOBOJIOKH
OJIMHAKOBOT'O IMaMETpa U COJMHAKOBBIM YJIEIbHBIM CONPOTUBIIEHUEM, HO UMEIOT pa3Hble IHHSI (1, = 21)).

3amanue 16. IlocraBbTe ONBIT, JAEMOHCTPUPYIOIIMKA 3aBUCHUMOCTb 3JEKTPUYECKOIO COIPOTUBIICHUS
MIPOBOJHMKA OT IUIOUIAJM IONEPEYHOI0 CEYEHHs IPOBOJOKH, W3 KOTOPON H3rOTOBJIEH MNPOBOJHUK. st
IIPOBEJICHUSI UCCIEIOBAHUSl COOEPUTE AIEKTPUUYECKYIO LENb U3 IOCIEA0BATEIbHO COCAMHEHHBIX HCTOYHHMKA
TOKa MUCCIIEYEMbIX PE3UCTOPOB U3 HaOopa naHesen

3ananue 17. IlocTaBpTe OMBIT, JEMOHCTPUPYIOIINHA 3aBUCUMOCTD JIEKTPUYECKOIO CONPOTUBIIEHHUS OT
MaTepuaia, M3 KOTOPOIO M3rOTOBJEH MpOBOAHUK. /[l mpoBeneHHs HCCIeA0BaHUs coOepute
AEKTPUYECKYIO LENb U3 MOCIEI0BATEIIBHO COCIMHEHHBIX NCTOYHUKA TOKA U UCCIENYEMBIX PE3UCTOPOB
u3 Habopa naHeseu.

3amanue 18. Mcnonb3ys MCTOYHHMK TOKa, aMIIEpMETP, PEOCTAT, KIIOY, COCIUHUTENBHBIE IMPOBOJA,
pesuctopbl, obo3HadeHnHble R1 w R2, mpoBeppTe SKCIEPUMEHTATBFHO TPABWIO CIOKEHHUS CHIIBI
AIEKTPUUYECKOTOTOKA MPH MapauIeIbHOM COSAMHEHUH ABYX MPOBOAHUKOB: R1 1 R2.

3ananue 8. Mcmonb3ys MCTOYHHK MOCTOSIHHOTO TOKa C¢ HampsbkeHuem 4,2 B, ammepmerp, BOJBTMETP,
COEUHEHHBIE TapauieabHO pe3uctopsl = 12 OM u mepeMeHHBIH pe3uctop (peocraT) Rx monsyHok
KOTOpPOT'O YCTaHOBJIEH B IIPOM3BOJIBHOM IIOJIOXKEHHMH, ONPENEIUTE CUIy TOKa IX B peocrare Rx myrém
U3MEPEHUS CUIIBITOKA, TEKYILErO Yepe3 NCTOUHUK, U HANIPSIKEHHS HAa PE3UCTOPE .

3ananue 19. Mcnonp3ys MCTOYHMK TOKA, BOJIBTMETDP, aMIIEPMETp, KIIOY, PEOCTAT, COCIAMHUTEIbHbBIE
IIPOBOJIA, PE3UCTOp, 0003HaYeHHbIH R2, cobepure 3KCrepUMEHTANbHYIO YCTAaHOBKY Il MCCIIEIOBaHMS
3aBUCHUMOCTH CHJIBI QJIEKTPUYECKOTO TOKA B PE3UCTOPE OT HANPSKEHMSI HAa €r0 KOHIIaX.

3amanue 20. OmnpenenuTe HJIEKTPUYECKOE compoTuBieHue pesuctopa R1. Jlnsa storo cobepute
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, HCIIOJIb3YSl MCTOYHHK TOKA, BOJIBTMETP, aMIIEpPMETpP, KIIOY, PeocTarT,
COEIMHU- TeJIbHBIE TIPOBOJIA U pe3ucTop, obo3HaueHHbI R1. [Ipu momoiu peocrara yCTaHOBUTE B IETH
cuity Toka 0,3 A.

3ananue 21. Hcnonb3ys HMCTOYHUK TOKa, BOJBTMETP, aMIEPMETpP, KIIIOY, PEOCTaT, COECAUHUTEIbHBIE
MPOBOJA, pe3ucTop, obo3HaueHHBIH R1, cobepure SKCIEpUMEHTATBHYIO YCTAaHOBKY JJISi ONpENEICHUS
MOIIHOCTH, BbIIEIsIEMON Ha pezuctope. [Ipn momomun peocrara yctaHOBUTE B 1ienu cuity Toka 0,3 A.

3amanue 22. CoGepuTe HKCHEPUMEHTAIBHYIO YCTAaHOBKY JUISl ONIpeieieHust paboThl 2JIEKTPHUYECKOTO TO-
Ka, COBEPIIAEMON B PE3UCTOpPE, MCHOJIb3ys HCTOYHMK TOKA, BOJBTMETP, AMIIEPMETp, KIKOY, pPEeoCTar,
COEIMHUTEIbHBIE TPOBOJIA, pE3UCTOp, 0003HaueHHbIH R 2. [Ipu nomoiu peocrara ycTaHOBUTE B LIETIH CUITY
toka0,5 A. onpeaenure paboTy B TECUCHUH S5 MUH.

3ananue 23. Mcnonb3ys MUCTOYHHK TOKA, OCBETHUTENb, AMAa(parMy C OJHOM IIENbIO, IJIAHILET «2» C
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KPYrOBBIM TPAHCIIOPTHPOM, CTEKIISHHBIM TOMYIWINHIP, KIIOY U COSAUHUTEIbHBIE MPOBOAA, coOepuTe
AKCIEPUMEHTAIBHYIO YCTAHOBKY JIJIsl UCCJIEIOBAHMS 3aBUCUMOCTH yIja MPEeIoOMJICHUS OT yria MajeHus Ha
TPAHUIIE «BO3IYX — CTEKIIO».

3amanne 24. Vcnosib3yss MCTOYHHUK TOKA, OCBETUTENb, nuadparMy ¢ OJHOW IWICNBIO, IUIAHIIET «2» C

KPYTOBBIM TPAaHCIIOPTUPOM, CTEKJISSHHBIA TOJYIWJIMHIP, KIY U COCIMHHUTEIbHBIE MPOBOJA, COOEpHUTE

HKCIIEPUMEHTAJIbHYIO YCTAHOBKY JIJISl MCCJIEOBAHUSI 3aBUCMMOCTH yIJja MPEJIOMIICHUs OT yIJia MaJieHusl Ha

CpaHMIIE BO3IYX — CTEKIIO.

3amanue 25. Wcnonbs3ys ABE COOMPAOIIMX JIMH3BI, KPaH, TUHEHKY W JIaMIy B Ka4eCTBE MCTOYHHKA
CBETa, COOEPHUTE PKCIIEPUMEHTAIbHYIO YCTAHOBKY JUISI MCCIEAOBaHUS M3MEHEHUsI (DOKYCHOTO PacCTOSHUS
JIBYX CIIO’KCHHBIX JIMH3.

3amanue 26. Mcmonb3ys coOMparoNiyto JIMH3Y, SKpaH, JUHEHKY U JIJaMITy B Ka4eCTBE MCTOYHHMKA CBETA,
co0epuTe IKCIEPUMEHTATBHYIO YCTAaHOBKY IS OTIpeiesieHusl (POKYCHOTO PacCTOSHUS JIMH3BI.

3amanne 27. Vcmonp3ys coOuparomyr JIMH3Y, 3KpaH, JHHEHKY, COOepUTe SKCIEPHUMEHTAIBHYIO
YCTaHOBKY JUIsl OTIPEJICTICHUSI ONITUYECKOMN CUJIBbI JIMH3BI. B KauecTBe NCTOYHUKA CBETA UCIIOIB3YHTE CBET OT
YIOAJIEHHOTO OKHA.

3ananue 28. Mcnonb3ys cOOMPAIOILYIO JTUH3Y, 9KpaH, JaMIly Ha MOACTABKe, CIal]l «MOJENb MPeaMETa,
MCTOYHUK TOKA, COCIMHUTENbHBIE IPOBO/IA, KIIIOY, TUHEHKY, COOePUTE HIKCIIEPUMEHTAIbHYIO YCTAHOBKY IS
UCCJICIOBAaHMS CBOWCTB H300pa)KE€HUS, IMOIYYEHHOTO C TOMOIIbIO COOWpAaromiel JUH3bI OT JIAMIIBI,
PACIIOJIOKEHHOM OT IIEHTpa JIMH3BI HA PACCTOSIHUU 15 cM.

3amanue 29. Hcnonb3ys pelyar, Tpu TIpy3a, IITAaTUB W JUHAMOMETpP, COOEPHUTE YCTAHOBKY JUIsS
UCCIIEIOBaHMs paBHOBECHs pbluara. TpH rpy3a MOJBEChTE CJ€Ba OT OCH BpAIIECHUs pblyara CiIeayoLUM
o0Opa3oM: JBa rpy3a Ha paccTOSHUU 6 CM M OJIMH TPYy3 Ha paccTossHuH 12 cM oT ocu. Ompeneure MOMEHT
CHJIBI, KOTOPYIO HEOOXOAUMO MPUIIOKUTH K MPABOMY KOHILY pbldara Ha pacCTOSIHUHM 6 CM OT OCH BpAIlICHUS
pBIyara JJiaToro, 4ToObl OH OCTaBaJICs B paBHOBECUU B TOPU30HTATHHOM MOJIOKEHUH.

3apanue 30. Mcnonp3ys mraTuB ¢ My(TOH, HEMOABMXKHBIM OJOK, HUTh, JIBa Tpy3a U TUHAMOMETP,
coOepuTe HKCIEPUMEHTANBbHYIO YCTAaHOBKY JUISI M3MEPEHUsl paboThl CUIIbI YHPYTrOCTH NMPH PAaBHOMEPHOM
NOJIbeME TPY30B C MCIIOJIb30BAaHUEM HEMOJBIXKHOro Osioka. Ompenenure paboOTy, COBEPIIAEMYIO CHIION
YIOPYTOCTH NPU MOJbEME I'Ppy30B Ha BbICOTY 10 cM.

3ananue 31. Mcnons3ys mwratuB ¢ My(TOM, TOJBUKHBIA OJIOK, HUTh, 3 Tpy3a U AUHAMOMETp, cOOepuTe
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY Ul HW3MepeHHs paOoThl CHUJIBl YIPYrOCTH NpU MOABEM Tpy3a C
UCIOJIb30BAHUEM MOABHKHOTO Osioka. Onpenennure padoTy, COBEPIIAEMYIO CUIION YIIPYTOCTH NPH MOABEME
rpy30B HaBbICOTY 20 cM.

3ananue 32. IIpoBepbTe€ SKCHEPUMEHTAIBHO BBIIOJHEHUE 3aKOHA COXPAHEHUs MMIIyJIbca IIpU
CTOJIKHOBEHHUH JBWXKYIIETOCs 11apa ¢ HEMOABW)KHBIM, YCTAHOBJICHHBIM HAa TOPU30HTAIIBHOM Y4acTKE JIOTKA
LIapUKOMPYTOM MacCBhl.

3ananue 33. CpaBHUTH yJIEIbHYIO TEIUIOTY CTOpPaHMSI TOIUIMBA (JIepeBa U CyXOoro CIHUpTa)

3amanue 34. DKCHepUMEHTAIbHOE MOCTpOCHHE TpaduKa HW3MEHEHHMs TeMIIepaTyphl Jibla TpPU €ro
narpesanun ot 0° 10 100° C.

3ananue 35. [IporeMOHCTpUPOBAThH CIOCOOBI U3MEHEHNUsI BHYTPEHHEH SHEPruu Teja a) Mpu COOOIIeHUN
TeIy HEKOTOPOro KOJIMYECTBA TEIUIOTHI (T.€. PpU HarpeBaHuM); 0) MpU COBEPIICHUU HaJ T€JIOM (CUCTEMONN)
MEXaHUYEeCKOI paboThI.

29



3ananue 36. HaGmoneHre 3aBUCUMOCTH KHHETUYECKOM SHEPTHH TeJla OT €r0 CKOPOCTH U MAacChI.
3ananue 37. BelunciieHne NoTeHMaIbHON SHEPTUH [TOJAHATOTO Tea

3amanne 38. HaOmrogeHue mnpeBpamieHus MOTCHIIMAIBHOM JHEPIrUUM B KHUHETHYECKYIO M OOpaTHO IpH

KOJIeOaHUU TPy3a, MOJIBEIIEHHOT0 Ha HUTHU

Cucrema OLICHKHU PE3YJbTATOB OCBOCHHUA IPOrpaMMBbI. KpuTepnn OIICHKH (l)OpM KOHTPOJIA.

ITockonbky oOpa3oBaTenbHas 1EATEIBHOCTh B CUCTEME JOIIOJHUTEIBHOIO 00pa30BaHMsl IPEIIoaracT He
TOJIKO OOy4eHHE [eTel ONpe/eleHHbIM 3HAaHUSAM, YMEHHUSAM M HaBblKaM, HO U DPa3BUTHE IO3UTUBHBIX
JIMYHOCTHBIX KauecTB - (POpMUpPOBAHHUE OA30BBIX KOMIIETEHIIMH, B KAUECTBE OCHOBOIOJAraroIIero Noaxoaa K
OLIEHKE OCBOEHHUS 0O0Opa30BaTeNbHOW IpOrpaMMbl ONpEAETIeH IMOAXOJX OTCIEKHMBAHUSA JUHAMUKU
JMYHOCTHOTO PAa3BHUTHUS, YPOBHS OCBOCHHMS NPEIMETHOW OOJIACTH CTEINEHHW OCBOCHHS OCHOBHBIX O0O0IIe
y4eOHBIX KOMIIETEHIIHA, T.€. KOMIIETeHTHOCTHBIN TOJXO/I.

OcHoBoronararommuM1u KpUuTepusIMu 3GpGEeKTUBHOCTH peain3alii 00pa3oBaTeIbHON MPOrpaMMbl ¢ TOUKH
3pEHUsI KOMIIETEHTHOCTHOTO MOX0/1a SIBJISETCS:

e CremneHb chOPMUPOBAHHOCTH KOMITETEHITHI(KAK KIFOYEBBIX, TAK U CIICIIUATBHBIX );
e JluHaMMKa JOCTHIKEHUN O0YYAIOIIETOCs BO BJIAJICHUH KOMIIETCHIUSIMU.

Jlnsi OLleHWBaHUS pPe3ylbTaToB OOydYEHHsI BO3MOXKHO HCIIOJIb30BaHHE TAaKHX THUIOB KOHTPOJS, Kak
MeIarOrMYecKoe HaOMI0IeHNe, TIeJarOTHYeCKUd aHaIN3 Pe3yabTaTOB aHKETUPOBAHUS, MOHUTOPHUHT, OTPOC,
TECTHpPOBaHUE, 3a4eT, WHAMBHIyaIbHOE cOOeceIoBaHNe, MUCHbMEHHBIE OTBETHI Ha BOIMPOCHI, BBHIMIOJIHEHHUE
MPaKTUYECKON pabOTHI U T.JI.

Tecmogvie 3a0anusa MOTYT OXBAaTbIBaTh COACP KAHNUE ONPEACICHHBIX Pa3/e]IOB WIN BCErO MPOHICHHOIO
matepuana. VHauBuayanabHOe coOeceloBaHMe, NMHUCbMEHHas paboTa MPOBOIATCS IO pa3pabOTaHHBIM
BOIPOCAM I10 OTAEIbHOMY y4€OHOMY 3JIEMEHTY IPOTrPaMMBI.

Jlis olleHHMBaHUS pPe3yNbTaTOB OOY4YEHMs] B BUAEC YMEHUH M HaBBIKOB HCIOJB3YIOTCS MpakmuuecKue
KOHmMPOIbHble 300AHUA, BKIIOYAIOIINAE OJHO WIM HECKOJIBKO JKCIEPUMEHTAIBHBIX 3aJlaHui, KOTOPBIE
CIIeyeT BBITIOJIHUTb.

Kpumepuu ouenusanus 3nanuii, ymenuil, HagblKos:

® 3HAHHC (bYHI[aMCHTaHBHbIX 1 BaA’XHBIX OIIBITOB ITIO (bHSI/IKC;
® YMCHUEC OIIMCHIBATH (1)I/ISI/I‘I€CKI/Ie SABJICHUS,

® 3HAHHC (bI/BI/I‘ICCKI/IX 3dKOHOB M1 YMCHUEC NPUMCHATD UX;

® BJIa/ICHAE OCHOBHBIMH TIOJIOKEHUSAMHU (PU3UIECKIX TEOPHH (KIIACCHUECKON MEXaHUKH, MOJICKYIISIPHO-
KHMHETUYECKOMU, 2JIEKTPOHHOM TEOpHUH, CTPOEHUS aTOMa M €ro spa U JIp.); MUPOBO33PEHUYECKHE MPEICTaBICHUS
ydanmxcs (MaTepuaibHOCTh MUPA U €r0 TI03HABAEMOCTh, STUHCTBO U B3aUMOCBSI3b SIBJICHUN U T. 11.);

® HAaBBIKM TMOJb30BaHUS (U3MUECKOM TEPMHUHOJOTMEH UM MaTeMaTUYeCKOM 3amuchio  (pU3HuecKux
3aKOHOMEPHOCTE; 3HAHUE OTPE/ICIICHNH OCHOBHBIX (DM3WYECKUX MOHATHI W BEJIMYNH; YMEHUE JaBaTh TOYHBIE
OTIpEICIICHUS,;

® HABBIKW II0JIb30BaHUA H3MCEPUTCIIBHBIMH HpI/I60paMI/I; YMCEHUC NPOU3BOAUTL HU3MCPCHHUA H CTABUTH
(I)I/ISI/I‘-ICCKI/IC OIIBITBI, IPOBOJAUTDb UCCIICOOBAHMA,

® YMCHHUEC PEIIATh SKCIICPUMCHTAJIBHBIC (1)I/I3I/ILIGCKI/IG 3aJa4uy U MPUMECHATH U3YUCHHBIC 3aKOHOMCPHOCTHU K
00BSICHEHHIO IMOJIYUCHHBIX PE3YJIBTATOB BOBPEMS IMPOBCIACHHUA na6opaTopH},1x OIIBITOB,
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® [T0JIHOTA 3HAHWM NMPAKTHYECKOTO0 KOHTPOIUPYEMOTO MaTEPHUAIIA;
O YMEHUE U3BJIEKATh UCIIOIb30BaTh OCHOBHYIO(BXKHYIO) HHPOPMALIUIO U3 3aJaHHBIX TEOPETUUECKUX,
Hay4HbIX, CIIPABOYHBIX, SHIUKIONEANUYECKUX UCTOYHUKOB, HAaBBIKH PA0OTHI C y4eOHOI KHUTOH (yueOHUKOM,
3aaYHUKOM, CIIPABOYHHUKOM, XPECTOMATHE! U ap.);

® HaBBIKM YCTHOW peyu 1 0(pOPMIICHUS MUCbMEHHBIX Pa0OT (3aMnCH, pacueThl, YEPTEIKN);

® YMCHUC C06I/IpaTB, CUCTEMATHU3UPOBATDh, AHAJIM3UPOBATH U I'PAaMOTHO HCII0JIB30BATh I/IH(bopMaI_[I/II-O nus3
CaMOCTOATCIIbHO HaﬁI[GHHBIX TECOPETUYCCKNX NCTOYHUKOB,

® YMCHUC CO6I/IpaTB, CUCTEMATHU3UPOBATH, AHAJIM3UPOBATH U I'PAaMOTHO HCII0JIb30BaTh HpaKTI/I‘IeCKI/Iﬁ
Marc€pual ajis I/IJ'IJ'IIOCTpaHI/Iﬁ TECOPCTUUCCKUX HOHO)KCHHﬁ;

® YMEHHE CaMOCTOSITEIILHO PEIIaTh MPOo0JieMy/3aa9y Ha OCHOBE U3yYEHHBIX METOOB, TPHEMOB,
TEXHOJIOTHIA;

® YMCHUC ACHO, YCTKO, JIOTUIHO U I'PAMOTHO U3J1araTb cOOCTBEHHbBIE PaSMBIIIICHUA, ACTIAaTh
YMO3aK/IIOUYC€HUA U BBIBO/IbI;

® yMEHHE N0JIb30BAThCS PECYpPCaMu III00aTbHON CeTH (MHTEPHET);

® yMEHHE ONpeeNsITh, GOPMYIUPOBATH NPOOIEMY U HAXOAUTh ITyTH €€ PEeLICHMS;

® YMCHHC CAMOCTOATCIIbHO IIPUHKUMATh PCIICHHA Ha OCHOBEC IIPOBCACHHBIX I/ICCJIGI[OBaHI/If/'I;

® yMEHHE U TOTOBHOCTh K UCIOJIb30BAHNIO OCHOBHBIX (M3yYEHHBIX) IPUKIIQAHBIX IPOTPAMMHBIX CPEJICTB;
® yMEHHE CO3/1aBaTh COJIEPKATEIbHYIO IIPE3EHTALIUIO BBINOJIHEHHON pabOThI.

® [IOHUMAaHUE POJIU (PU3UKH B )KU3HU.

Kpumepuu oyenxu komnemenyuii:

®  CIIOCOOHOCTbH K MyOJIMYHON KOMMYHUKAIIUY;

e crocoOHOCTh APHEKTUBHO pabOTaTh CAMOCTOSTEIHHO;

e CrocoOHOCTh (D PEeKTUBHO paboTaTh B KOMAH/IE;

® TOTOBHOCTB K COTPYIHHUYECTBY, TOJECPAHTHOCTB;

®  CIIOCOOHOCTH OpraHu30BaTh 3(P(HEKTUBHYIO PAOOTY KOMAH/IBI;

®  yYMEHHE COOTHOCHTB PE3YJIbTAThI C LIENbIO;

e yMeHHE O0BETUHATH MPEIMETHI 110 00LIEMY MTPU3HAKY, Pa3IHuaTh [IEI0€ U YaCTH,
® yMEHHE CO3/]aBaTh TBOPUYECKUE PAOOTHI;

L4 YMCHHE CaMOCTOATCIIbBHO YCTAaHABJINBATH ITOCJICAOBATCIIbBHOCTD JIeCTBUI 711 peIICHUA KOHerTHOﬁ
3aJa4u.

Kpumepuu OUECHUBARUA KOHMPOJA npU peuteHul IKCRePpUMEHmMAaibHO20 3a0anus:

IIpoMexyTOUHBII KOHTPOJIb IPU PELLIEHUH 3KCIIEPUMEHTAIBHOTO 33JaHUsI IPEATNOaraeT CIeAyoIue
KpUTEPUH:

[ YMEHHCEC ITPOBOJUTHE KOCBEHHBIC U3MEPCHUA d)HSI/I'—IeCKI/IX BCJIMYHH: TINIOTHOCTH BCIICCTBA, CUJIBI
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Apxumena, koahduireHTa TPeHHUs CKOJIbXEHUSI, )KECTKOCTHU MPYKUHBI, ONTHYECKOI CUITBI coOOMparoen
JIMH3BI, 3JICKTPUIECKOTO CONPOTUBIICHUS PE3UCTOPA, paOOTH M MOLTHOCTH TOKa;

® YMCHHUEC TIPCACTABJIATH J3KCHOCPUMCHTAJIBHBIC PE3YJIbTAaThl B BUJC Ta6J'II/II_[ NI rDad)I/IKOB n aeiaaThb

BbIBOJZIbI HAa OCHOBAHHWH IIOJIYUCHHBIX OJSKCIICPUMCHTAJIBHBIX MAdHHBIX: 3dBHCUMOCTb CHJIBI YIIPYI'OCTH,

BO3ZHUKAIONIEH B MpYXHHE, OT cTelneHu aedopManuu MPYKUHBI, 3aBUCUMOCTb IepHoja KoieOaHuil
MaTEMaTHYeCKOro MasTHUKA OT JJIMHBI HUTHU; 3aBUCUMOCThH CHJIBI TOKA, BOSHHMKAIOIIEH B MPOBOIAHHUKE, OT
HaIpsDKEHUs HA KOHIAX IMPOBOJHMKA; 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHUS OT CHJIbl HOPMAaJbHOIO
JTaBJICHUS,

® YMCHHUC ITPOBOJAMTH JSKCIICPHMMCHTAJIBHYIO IIPOBEPKY d)I/IBI/I‘ICCKI/IX 3aKOHOB M _CICJICTBUH: IIPOBEPKaA

npaBujia I 3JICKTPHUYCCKOI'O HAIIPAKCHHUA IMPU MOCICAOBATCIBHOM COCAMHCHHUU PE3HUCTOPOB, IPOBCPKA
mpaBujia JJIs1 CUJIbI SJICKTPUYCCKOI'0 TOKA IMPH MapaJuICIbHOM COCAUHCHHUU PE3UCTOPOB.

CnHcok 0OCHOBHOI peKOMeH1yeMoii TUTepaTyphl

e JleMOHCTpaIMOHHBIE BApUAHTHI KOHTPOJIBHBIX U3MEPUTENBHBIX MAaTEPUAJIOB IS IPOBEICHUS
OCHOBHOT0 rocynapctBennoro sk3amena no ®U3MKE, 2023rr.

o Konaudurarop 371eMEHTOB COJEp)KaHUs U TPEOOBAHUN K YPOBHIO IMOATOTOBKH OOYYAONTUXCS IS
npoeaeHuss B 2023 roay ocHOBHOro rocynapctBeHHoro sk3ameHa no ®OU3UKE. IN'ocymapcrBeHHas
WUTOTOBasl aTTeCTalMs MO oOpa30oBaTeIbHBIM IIpOorpaMMaM OCHOBHOTO o0O0miero obpa3oBaHus B ¢opme
OCHOBHOTO TocylapcTBeHHOro »sk3ameHa (OI'D)/ moaroroBiaen @DenepanbHBIM TOCYJAPCTBEHHBIM
OIO/DKETHBIM ~HAyYHBIM  yUPEKICHHEM «d)E[[EPAJIbeIﬁ HMHCTUTYT IIEJATOI'MYECKUX
M3MEPEHU»

e Cnenuukanus KOHTPOIbHO-U3MEPHUTEIbHBIX MAaTEPHAJIOB i poBeieHus B 2023 rogy OCHOBHOTO
rocynapctBeHHoro sk3amena no ®U3UKE. 'ocynapcTBeHHas UTOroBast aTTecTalys o 00pa3oBaTelbHbIM
porpaMMaM OCHOBHOTI'O 00111ero o6pa3zoBaHus B (hopMe OCHOBHOTO IFOCYJapCTBEHHOT0 3k3ameHa (OI'D)/
noarotosieH MeiepaTbHEIM FOCYIAPCTBEHHBIM 610/KETHBIM HaydHbIM yupeskaeHiem «PEEPAJILHBIA
MHCTUTYT IEJATOTMYECKUX U3MEPEHU»

e AranoB A.B., Capuymnnun P.K., CkBopuos A.U., Tatopckuii JI.A. ®usnka Bokpyr Hac: KauecTBeHHBIE
3anaun o ¢usuke. Uzn. 3-e, ucnp..-M.: Jlom nemgaroruku, 1998.-336 c.: u.

¢ BonikoB B.A, YHUBepcanpHbIe TOYpOYHBIE pa3paboTKH 1o ¢usuke. § kiacc.- 3-e uzi., nepepad. v nom.-
M.: BAKO, 2015. — 368 c. — (B nomol1is NIKOJIHOMY YUUTEITIO).

e ['opnoBa JI.A. 3anumarenbHble BHEYpOUHBIe MeponpusaTus mo ¢usuke: 7-11 knaccel.- M.: BAKO,
2010.-160 c.- (Macrtepckas yuutens GpU3ukn).

e KosryHoBuu M.I'. Jlomaninuii skcriepuMenT 1o ¢usuke: nocodue ans yuutens / M.I'. KopryHoBuu.
— M.: I'ymanutap. uzn. uentp BJIAZIOC, 2007. — 207 c. (bubnnoreka yaurenst Gu3ukn).

e Kommiekc marepuanos ais noarotoBku yqamuxces OI'D 2022, H.C. ITypeiuesa, MockBa
«HuTemnekt — Lentpy, 2022

e Metomnueckoe nmocodue mis yuutens, DI'OC duzuka YMK m1st ocHOBHO# mKkoibl 7 — 9 kimaccsl, M.
H. Bopoaun, M. BUHOM. Jlab6oparopus 3nanuit, 2013r.

e [lepenpman . Y. 3anumarenbHble 3aa49u 1 ONBITEL. — M.: JleTckas nuteparypa, 1972.
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e [Ipobnemuoe obyuenue (usnke B cpeaneit mkose, Managpees P.1., Mocksa «IIpocsemenue», 1993
e CoBpemenHas ¢usuka B mkose. / b.H. iBanoB. — M.: JIaboparopwus 6a3oBbix 3Hanmii, 2002 r.-160 c.

e [[TunoB B.®. Jlomamnnue skciepuMeHTaNIbHBIC 33/1aHus 110 dusuke. 7-9 kinaccel.- M.: IlIkonbpHas
npecca, 2003. - 64 c.

Pecypcor ungpopmayuonno — menexkommyHnuxayuonnou cemu Mumeprem

o http://www.profile-edu.ru/struktura-problemnogo-obucheniya.html

e http://fiz.1september.ru/articles/2009/21/11

e http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=B24AFED7DE6AB5SBC461219556CCA4F9B
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