


IHosicHUTEJLHAA 3alIUCKA

HamnpaBieHHOCTS IpOrpaMMBbl — €CTECTBEHHO - HAYYHas.
Bu nporpammsl — Mot UIIMPOBAHHASL.

AKTYaJIbHOCTB NIPOrPaMMBbI

OKCIIEpUMEHT ABJIAETCS MCTOYHMKOM 3HAaHUH M KPUTEPUEM MX HCTUHHOCTH B HayKe.
Konnenuusi coBpeMeHHOro 00pa30BaHUsS MOAPa3yMEBaeT, YTO B y4eOHOM SKCIEPUMEHTE BEIYIIYIO
pOJIb  JTOJDKEH 3aHATh  CaMOCTOSITENIBHBIA ~ MCCIIEIOBATEIBCKUM  YYEHUYECKHH  JKCIIEPUMEHT.
CoBpeMeHHbIE HKCIEPUMEHTAIBHBIE HCCICIOBaHUS 10 (HU3UKE YXKEe TPYIHO TPEACTaBUTH 0e3
WCTIOJIb30BAHMUS HE TOJIBKO aHAJIOTOBBIX, HO U IIU(POBBIX H3MEPUTEIBHBIX MTprOOpoB. B denepansHOM
rocygapcTBeHHOM oOpa3zoBaTenbHOM cranmapte (maniee — DI'OC) mpomucaHo, YTO OJHHUM U3
YHUBEpPCAJIbHBIX Y4eOHBIX aelcTBui (nanee — YVY]I), npuoOpeTaeMbIX ydallUMHUCA, AOJDKHO CTaTh
YMEHHE «IIPOBEJCHUS OIBITOB, IPOCTHIX 3KCIEPUMEHTAIBHBIX UCCIIEIOBAaHU, NPSAMBIX U KOCBEHHbIX
M3MEpPEHUH C UCII0JIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX IPUOOPOBY.

VY4eOHBI SKCIEPUMEHT 1O (PHU3UKE, MPOBOJUMBIN Ha TpPaTUIMOHHOM oOopynoBanuu (0e3
MpUMEHEHHsI IU(POBBIX JIabopaTOpuii), HE MOXKET B IOJIHOM Mepe OOecHeunTh pelIeHHue BCeX
o0pa3oBaTeNIbHBIX 33J]a4 B COBPEMEHHOM LIKOJIE.

HoBele commanbHble 3alpochl ONPENENAOT Lenu oOpa3oBaHUSl Kak OOIIEKYJIbTYPHOE,
JUYHOCTHOE W TIO3HABATEJIbHOE pa3BUTHE YydalIuXcs, OOECHeUrBalONlee TaKyl KIIOUYEBYIO
KOMIIETEHIINIO 00pa30BaHus, KaK «HAYYUTh YYUTHCS». BakHeWiel 3amayeil COBpEMEHHON CHCTEMBI
JOTIOJTHUTEIFHOTO 00pa3oBaHus SBISIETCS (OPMHUPOBAHUE YUEOHBIX ACHCTBUN, 00ECIIEUHMBAIOIINX
IIKOJIbBHUKAM YMEHHE YUUThCS, CIOCOOCTBOBATH CAMOPA3BUTHIO U CAMOCOBEPIIEHCTBOBAHUIO.

IMenarornyeckas 1ejeco00pPa3HOCTh MPOrPaAMMBI

[Tegarormueckass 1eIeCOO0Pa3HOCTh MPOSIBIISIETCS B BO3MOXHOCTH — MHIUBUYaJTA3AIHH
00pa3oBaTeNbHON TPACKTOPUH yJalIerocs Jjisi (OPMHUPOBAHUS TAKUX JTUYHOCTHBIX PE3YJIbTATOB Kak
«TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSHKCHUH BCEH
xu3H». OOyueHHWe 1O Tmporpamme «IKCIIEpUMEHTalbHas (U3WKa» pacIIupseT, yrIyoiaser u
JOTIONTHSIET 0a30BbIe 3HAHUS, TACT BO3MOYKHOCTH MPOSIBUTH M Pa3BUTh MMOTCHIIUAEHBIC BO3MOKHOCTH U
CIOCOOHOCTH PEeOCHKA, PUYEM IPOIIECC ATOT MPOUCXOMUT B KOMMOPTHOU IUTS pa3BUTHUSI JTUIHOCTH
o0OcTaHOBKeE.

[Ipu3HAaHHBIMU TIOAXOJAMH 3]I€Ch BBICTYIAIOT JACATEIBHOCTHO-OPHUEHTHPOBAHHOE OOYYCHUE;
y4eHHEe, HAaIlpaBIICHHOE Ha pelieHne mpodieM (3agad); MPOEKTHO-UCCIIEI0BATENbCKUE (OPMBI
opranuzaiuu oOydenus. Mcmonp3oBanue JIOO B mporecce oOydeHHs MpPEIIONaraeT pearn3anuio
MPHUHIUNA CYOBEKTHOCTH W BKIIOYCHHE B YUEOHOE 3aHSATHE NMPUEMOB W METOJOB aKTyalU3alllH
CyOBEKTHOTO OTIBITA YYaIIeTOCs.

AJpecaTt nNporpamMmabi:

[Iporpamma paccuurtana ansi oOywarouiuxcs 14-15 mer. Ilporpamma nmocTtymHa najisi AeTew,
MPOSIBUBIIKX BBIJAIOIINECS CIIOCOOHOCTU (OJITapEHHBIE), NETeH, HaXOIAIIMXCS B TPYAHOU >KM3HEHHOMN
CUTYaI1H.

[Iporpamma mpenHazHadeHa i OOyYalOMIMXCS, HMHTEPECYIOUIUXCS MPEIMETOM, OJapEHHBIX
yyalluxcs M HampaBieHa Ha oOecredeHue [TOTOJHUTEIbHOW TEOPETUYECKON M MPaKTHUYeCKOMN
MOATOTOBKM TIO  MPOBEACHUIO  (U3NYECKOTO  IKCHEPUMEHTA M Pa3BUTHE  TBOPYECKHX,
MHTEJUJIEKTYaTbHBIX M UCCIEA0BATEIBCKUX CIIOCOOHOCTEH.

Cpox ocBoeHust nporpamMmsI: 1 ros.
O0bem nporpamMmbl: 34 akaJeMHUYECKHX Yaca.

Pesxxum 3ausarmii: 1 akageMU4eCKU Yac B HEAEIIO.



dopma opraHu3ainuu 06pa3oBaTeJbHOI0 MPOIecca: OYHasl..

YcaoBus peanuzauuy NporpaMmsl

Texnuueckoe obecneuenue 00pazoeamenbHoO20 npoyecca:

[lepconanbHbBII KOMIBIOTEP (HOYTOYK).

Komonku.

IIpoexTop MyIbTUMEAUIHBIN.

[udposas mabopatopusi Mo GuU3MKe.

Hudposas 1abopatopus 1Mo SKOJIOTHH.

O6opynoBaHus Jisi TPOBENEHHS (PU3MUYECKHUX OIBITOB U YKCIIEPHMEHTOB.

ogagkrwhE

@D opMbI IPOBEICHUS 3AHATHIL:
® JICKLIMS;
e caMocTosiTeNbHas paboTa;
® [IPAKTHYECKOE 3aHSTHE.

eas nporpaMmsi:
CDOpMI/IpOBaHI/Ie I/ICCJ'IGI[OB&TGJ'IBCKOﬁ KOMIICTCHIIMK YyYalllUXCAd TMOCPCACTBOM IMPOBCACHUSA
(U3MYECKOTO IKCTIEPUMEHTA.

3anauu:
obpazoeamenvHble:
® OBJIAJICHHC HABBIKAMHU PEIICHUS YKCIEPUMEHTAIBHBIX 3a/1ad 10 (PU3WKE W MPOBEICHUS
(bU3MYECKOTO IKCIIEPUMEHTA;
e o0ecrieueHWe YMEHHH W HaBBIKOB TPOBEACHUS NMPSMBIX M KOCBEHHBIX HM3MEPEHUH W
OIICHKA X MOTPEIIHOCTEM;
e (QopMUpOBaHHE MOHSATHS 3HAYUMOCTH OSKCIEpUMEHTAa IMPU HU3YYEHUU SBICHUS WU
nporecca;
e oOecrieueHre (HOPMUPOBAHUS Y YUAIIUXCSA YMEHUH M HaBBIKOB pabOTHI C IPUOOpaMU U
YCTPOICTBaMU;
® pa3BUTHE TMO3HABATEJIbHBIX HWHTEPECOB IPU BBHIMNOJIHEHUH HKCHEPHUMEHTATbHBIX
UCCIIEIOBAaHUM C UCIOJIb30BaHHEM MH(GOPMAIIMOHHBIX TEXHOJIOTUH;
® [IOHMMaHUE PA3IUYUN MEXIYy UCXOIHBIMH (haKTaMHU U TUIIOTE3aMU Ui UX OOBSCHEHMUS,
TEOPETUYECKUMHU MOJIENIIMU M pealbHbIMU OOBEKTAaMH, OBJIAJICHHE YHUBEPCAIbHBIMU
y4eOHBIMU JIEHCTBUSMU Ha MPUMEpPaxX TUIOTE3 Uil OOBSICHEHUS! U3BECTHHIX (DAKTOB U
SKCIIEPUMEHTAJIbHOW MPOBEPKU BBIJIBUTAEMBIX THUIIOTE3, Pa3pabOTKU TEOPETHUYECKHUX
MO/IeJIeH MPOIIECCOB WIIH SIBIICHUM;

paszeusarujue:
® COBEpUICHCTBOBAHUE IIOJYYCHHBIX B OCHOBHOM KypC€ 3HaHUU U YMEHUM;
® pa3BUTHE YMEHHUH M HABBIKOB YYaIMXCSl CaMOCTOSITEIbHO paboTaTh C HAy4dHO-
MOIYJISIPHOM JIUTEPATypOu;
® YMEHMH NPAaKTUYECKU NPUMEHATh (PU3NUYECKHE 3HAHUSI B )KU3HU;
® pa3BHUTHE TBOPUYECKHUX CIIOCOOHOCTEI;
e (QopMHpOBaHUE Yy YYaIIUXCSI AKTUBHOCTU U CAMOCTOSITEIbHOCTH;

eéocnumamensHnble:
® BOCHHTAaHUE YOEXKJICHHOCTH B BO3MOXKHOCTH TIO3HAaHUS 3aKOHOB TPUPOJBI, B
HE00X0AMMOCTH Pa3yMHOTO MCIIOJIb30BaHMs JOCTH)KEHUI HAyKU U TEXHUKH;
e BOCIHUTAaHUE YBR)XEHHUS K TBOpIAM HAYKU U TEXHUKH, OTHOILIEHUS K (PU3HKE KaK K
AJIEMEHTY 00I€UeT0BEYECKOM KYIbTYpPHI.

¢ JIOBBIIMICHUC KYJIbTYPbI O6H.[CHI/IH " IOBCACHNAI.
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IInanupyemslie pe3yJibTaThl.
JIuunocmmuwie pesynomamot:

pa3BUTHE  [IO3HABATEIIbHBIX  HMHTEPECOB, HMHTEIUIEKTYaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

yOeXAEHHOCTh B BO3MOXKHOCTH TIO3HAHUS MPUPOJBI, B HEOOXOJAMMOCTH Pa3yMHOTO
WCMOJIb30BAHUS JIOCTHXKEHUA HAyKd W TEXHOJIOTHM JUI JAJIBHEHIIEro pa3BUTHS
YeII0BEYECKOro OOIIeCTBa, YBAXKCHHE K TBOPIIAM HAyKHM W TEXHUKH, OTHOIICHUE K
(U3HKE KaK K AJIEMEHTY 00Ie9YesI0BEYSCKON KYIbTYPHI;

CaMOCTOSITEILHOCTD B IPUOOPETEHNH HOBBIX 3HAHUM U MTPAKTUUYECKUX YMEHHIA;
TOTOBHOCTH K BBIOOPY )KM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU
H BO3MOKHOCTSIMU;

MOTHUBAIMS 00pa30BaTEIIbHON ACSITEIBHOCTA HA OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO
MOJX0Ja;

(hopMupoBaHHE IIEHHOCTHOTO OTHOIIEHWS JPYr K APYTYy, K YYHUTEN0, K aBTOpam
OTKPBITHI U N300peTeHuil, K pe3yapTaTaM oOyueHusl.

Memanpeomemmnuwie pezyibmamot.

OBJIaJICHUE HABBIKAMH CaMOCTOSITEIILHOTO MPUOOPETCHUS HOBBIX 3HAHHM, OpraHU3aIiH
y4eOHOU JeAaTebHOCTH, TIOCTAHOBKHU IIEJICH, IIAaHUPOBAHUS, CAMOKOHTPOJISI M OIICHKH
pEe3yJIbTAaTOB CBOCH JICATEIHHOCTH, YMEHHUSMHU MPEIBUICTh BO3MOXKHBIC PE3YJIbTATHI
CBOMX JCHUCTBHM;

MMOHUMAaHWE Pa3TUIHA MKy UCXOTHBIMH (PaKTaMH M TUIIOTE3aMHU JIJIS UX OOBSICHECHUS,
TEOPETUICCKIMH MOJICIIIMA M PEATbHBIMU OOBEKTaMH, OBJIAJICHHE YHHBEPCATHHBIMU
y4eOHBIMH JICHCTBUSMU HA MPUMEPAX THIIOTE3 JUISl OOBICHEHUS U3BECTHHIX (DAKTOB W
IKCIIEPUMEHTAIHLHOW TPOBEPKU BBIJIBUTAEMBIX THIIOTE3, Pa3padOTKH TEOPETHUSCKUX
MO/IeJIEN MPOIIECCOB WIIH SIBIICHUM;

(dhopMHpoBaHNE YMEHUN BOCIIPUHUMATD, IepepadaThiBaTh U MPEABIBIATH HH(OOPMALIUIO
B CJIOBECHOM, 00Opa3HOM, CHMBOJIMYECKON (popMmax, aHAIM3UPOBATh U TepepadaThiBaTh
MOJIyYeHHYI0 MH(GOPMALIMI0O B COOTBETCTBUM C TMOCTABICHHBIMU 3a/ladaMH, BBIJIEISThH
OCHOBHOE COJIep)KaHME MPOYMTAHHOTO TEKCTa, HaXOoJAUTb B HEM OTBETHl Ha
MIOCTaBJICHHbIE BOIIPOCHI U U3JIarath €ro;

MpUOOpETEHUE OIbITa CAMOCTOSITEILHOTO TMOUCKA, aHalu3a U oTOopa mHpOpMaluu C
HCIOJIb30BAHUEM PA3JIUYHBIX MCTOYHUKOB, U HOBBIX MH(OPMALMOHHBIX TEXHOJOTUMN
JUIS pellieHrs O3HABATENbHbIX 3a/1a4;

pa3BUTHE MOHOJIOTMYECKON M JUAIOTUYECKOW peuu, YMEHHs BbIpaKaTb CBOM MBICIIH,
CIIOCOOHOCTH BBICTYIIMBATh COOECEHUKA, MOHUMATh €ro TOYKY 3pPEHHs], MPU3HABATH
MIPaBo JIPYroro 4eaoBeKa Ha HHOE MHEHHE;

OCBOGHME TMpPHUEMOB  JIEHCTBMH B  HECTAHJAAPTHBIX  CHTYalUsX, OBIAJCHUE
ABPUCTUYECKUMU METOJIaMU PEUIeHHs PoOeMm;

(dbopmupoBaHre yMEHHI paboTaTh B IPYIIE C BHIIOJHEHHUEM PA3UYHBIX COLUATBHBIX
poJieH, MpeACTaBIATh U OTCTAUBATh CBOU B3IJISIBI U yOEXKIEHUs, BECTU AUCKYCCHIO.

Ilpeomemmnoie pe3ynomamul

YMETH COCTABJIATH CXCMY OKCIICPUMCHTA,
COBCPHICHCTBOBATb YMCHUC ITPOBOAUTD SKCIICPUMCEHT;
YMCThb pa6OTaTL C UBMCPUTCIIbHBIMU HpI/I60paMI/I;

OBJIAICTh YMCHHUAMU BBIIBUT'ATH U CTPOUTH MOJCIIN IS O0OBsICHEHUS pPE3yJIbTaTOB
OKCIICPUMCHTA,

YMEThb T'PaMOTHO O6pa6aTLIBaTL PE3YJIbTAThI I/ISMCpCHI/Iﬁ " PE3YyJIbTATLI SKCIICPUMCHTA,
NMpaBHUJIbHO NPECACTABIIATE PC3YyJIbTAThI SKCIICPUMCHTA B I' pa(I)quCKOﬁ (I)OpMC.

dopMa KOHTPOJIA:
Habnronenue, onpoc, OTYET, MPe3eHTaIUs IPOEKTa, TECTUPOBAHUE.
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Buabsl koHTpoJis U GOpMBI aTTECTALMU:
1. BxoaHO KOHTPOJIb.
2. Texymuii KOHTPOJIb.
3. HTOroBbIi KOHTPOJIB.

Hcnoab3yemble negarornyecKue TeXHOJIOTMH:

Konnexmuseno — meopueckas OesamenbHOCTb - KOMIUIEKCHAs IEeAAarorudyeckas TEXHOJIOTHS,
oObemuHsIomas B cede popMbl 00pazoBaHusI, BOCIUTAHUS U dCTeTHUECKOTo oOmenus. Ee pesynbrar —
o0mmii ycrex, OKa3pIBAIOMINI TOJI0KHUTEIHHOE BIMSHIE KaK Ha KOJUIEKTHB B [IEJIOM, TaK M Ha KaKJI0T0
y4auierocsi B OTJI€IbHOCTH.

Jluynocmuo — opuenmuposanHoe obyuenue — 3TO TaKOe 00ydeHHe, KOTOPOE CTaBUT TJIABHBIM -
CaMOOBITHOCTh peOeHKa, ero CaMOIICHHOCTh CYOBEKTHOCTh TporeccoB o0ydenus. Llens muaHOCTHO —
OPUEHTHUPOBAHHOTO OOy4YeHUSI COCTOMT B TOM, 4YTOOBI 3aJ0KUTh B pEOCHKE MEXaHU3MBI
camMopeanu3aly, camMOopa3BUTHUS, CAMOPETyNALMM CAMOBOCHHUTAHUS M JApYyrue, HeoOXOIUMbIE IS
CTaHOBJIEHUSI CaMOOBITHOIO 00paza M JAMAJOTHYECKOr0 B3aWMOJAECWUCTBUSA C JIIOJBMHU, INPUPOIOH,
KYyJlbTypOH, HUBHIIN3ALMEH.

Ilpobnemnoe o0bOyyeHue — co3laHue B Y4YEOHOM NEATEIHHOCTH TMPOOJEMHBIX CHUTYAIllud W
OpraHu3aiys akTUBHOM CaMOCTOATEIbHOMN AESITEIbHOCTH YYaIIUXCs 10 UX pa3pelIeHnIo, B pe3ysibTaTe
94ero MPOWCXOJUT TBOPYECKOE OBJAJCHUE 3HAHWUSAMH, YMEHHUSMH, HaBBIKAMH, pa3BUBAIOTCS
MBICIIUTENIbHBIE CTIOCOOHOCTH.

Hccneoosamenvckue memoowvl 6 0b6yueHuu — Na0T BO3MOXHOCTb YYalUMCSl CaMOCTOSATEIbHO
MIOTIOJTHATh CBOM 3HAHWS, TIIyOOKO BHUKATh B HM3y4aeMylo MpoOIeMy W Mpennojiarath IyTH ee
pelieHusi, 9YTo BaXHO TIpU (POPMUPOBAHMH MHPOBO33PEHHS. OTO BAXKHO JUIS  OIPEICICHUS
WH/IMBHYATBHOHN TPACKTOPUHN PAa3BUTHUS KaXKIOTO IIKOJIHHUKA.

300posvecbepezarowue mexnonoeuu - obpazoBareibHble TeXHOJOTUU Mo onpeaeneHuo H.K.
CMupHOBa, - 3TO BCE T€ IMCHUXOJOTO-TIEJArOrMYeCKue TEXHOJIOTHUHU, IMPOTPaMMBbl, METOJbI, KOTOpbIE
HampaBJIGHbl Ha BOCIHUTAHUWE Yy YYalUXCS KYJIbTYpPbl 3[0POBbS, JIMYHOCTHBIX KaydecTB,
CHOCOOCTBYIOLIUX €0 COXPAaHEHUIO U YKPEIJICHHUI0, (GOpMHUPOBAHHUE MPEACTABICHUS O 370POBbE Kak
LIEHHOCTH, MOTHBAIIMIO Ha BEJICHHE 3JJ0POBOT0 00pa3a KU3HH.



Y4yeOHBII MJIaH

Ne n/mt HasBanue paszpgena, KousmnuectBo yacos ®opmsbl
TEMBI Beero Teopus TpakTika aTTeCTaI[UN/KOHTPOJIS

1 Beenenne. OcHOBBI BxoaHOM KOHTPOJIb
NpOBe/IeHUs! 9 4 5 Texkyiuii KOHTPOJIb
(pusuyeckoro
JKCIIePUMEHTA

2 JleMOHCTpaLMOHHBIH Tekymui KOHTPOJIb
JKCIIePUMEHT. 17 3 14
IIpakTHKYM

3 HccnenoBarenbckas 8 1 ; Tekylmuii KOHTPOJIb
padora no ¢pusuke NTtoroBbiii KOHTPOJIL

HTOIO | 34 8 26




Conepxanue y4eOHOI0 MmjiaHa

Pa3nes 1. Beenenne. OcHOBBI IpoBeeHUs (PU3NYECKOI0 IKCIIEPUMEHTA

Teopus: Texuuka 6€30MaCHOCTH MPU pabOTe ¢ U3MEPUTEIHHBIMHU MPUOOPAMU M YCTAHOBKAMHU,
WHCTpyKIMs 1O OXpaHe TpyAa NMPHU BBHIIOJHEHUH JIAOOPATOPHBIX PaboT mo ¢usnke. OU3UUECKHA
HKCTIIEPUMEHT KaK TJaBHBIH METOA M3ydeHUs (GU3NUECKUX SIBICHUH. DTarbl, coJepKaHHE U MOPAIOK
BBITIOJTHEHUST (PU3UYECKOTO IKCIEepUMeHTa. BbiOop 000pymoBaHUs, MPUCIIOCOOIICHNUN, KOHTPOIBHO-
M3MEPHUTEIBHON anmaparypsl Ui BHIOTHEHHUS HcclieoBaHui. Dusnyeckne BETUYUHBI U CIIOCOOBI X
u3Mmepenus. Ilpsimble M KOCBEHHblE H3MEpEHHs. AOCOJIOTHAs U OTHOCUTENbHAsl MOrPEHIHOCTh
m3mepenuil. [lpaBuna 3amucu pe3yabTaToB JKcrepuMeHTa. OKpyrieHUE pe3ylbTaTOB H3MEPEHHI.
WuTepnperanus pe3ynbTaToOB SKCIEPUMEHTA, Tpaguyeckoe N300pakeHne pe3yabTaToB.

Ilpakmuxa: VI3mepenune (u3nyecKuX BENIWYMH LU(GPOBBHIMA U aHAJIOTOBBIMH IPUOOpaMHU.
Boruncnenue norpenHocty 1 00paboTKa pe3yabTaTOM MPSIMBIX M KOCBEHHBIX M3MepeHui. M3yuenue
CHOCOOOB M3MEpEHUs JIMHEHHBIX pa3MepoB Teld U Maiblx Ted. M3yueHue cnocoOoB oOBEMOB Tem
MpaBUJIBHOM U HENIpaBUIIbHOM (opMbl. M3yueHune crioco60B U3MEpEeHNs Macchl TEl.

Paznen 2. lemoHcTpanuoOHHBIi dkcnepuMeHT. [IpakTukym

Teopusa: ®dusnueckue sBaeHUs. Mexanundeckue siBiaeHus. 3akoHbl HbroToHa. ATMocdepa u
nasineHue. TeruioBble siBaeHUs. Temmeparypa. CBs3b TeMmIeparypbl Tella CO CPEeIHEH CKOPOCTbIO
JBUKEHUS MOJIEKYN. BHyTpeHHss sHeprus. Ontudeckue sBieHus. [IpsamonrHeHoe pacipocTpaHeHue
ceera. [IpenomiieHne n oTpaxkeHue cBeTa. JIMH3BI. 3BYKOBBIE SIBICHMS. JXO. DJIEKTPOMAarHWUTHBIE
SIBJIIGHUA. DJIEKTpUUYECKas 1IeNb. 3aKOHBI MOCTOSIHHOTO TOKA. 3akoH OMa. DJIeKTpOMaruut. Gu3nyecKkue
sBieHus. [Ipumeps! ssBIeHUN.

Ilpakmuka: JIeMOHCTPAallMOHHBIN SKCIIEPUMEHT, JOKAa3bIBAIOIIMK IOBBIIIEHUE TEMIIEPaTyphl
Tela IpH yAape U TPeHUH (C MCIOJb30BaHuEM ITUGPOBOro MyinbTuAaTInKa). COOpKA IEKTPUUECKON
nenu. PerynmnpoBaHue CHIIBI TOKa PEOCTaTOM, BBIYHMCICHHE XapaKTEpUCTHK peocrtara. Mccienoanne
MarHuTHOTO MOJISi IPOBOJHMKA C TOKOM (IIPSIMOrO, KpyroBOro, IpPOM3BOJBHOM (opMbl). M3yueHue
paloThl anekTpomarHuTa. VccienoBaHue sIBIEHUS CaMOMHAYKIMM NPH 3aMBIKAHUU U Pa3MbIKaHUU
Lenu. OKCIIEPUMEHTAIIBHOE  TOATBEP)KIACHHE 3aKOHOM  IIOCTOSHHOIO ToKa. [ccnemoBanue
€CTECTBEHHOW OCBEIIEHHOCTH. I3MmepeHne temmeparypbl atmochepHoro Bo3ayxa. M3ydeHue
Croco0OB M3MEpPEHUs] BIAXKHOCTU BO3IyXa. OKCIEPUMEHTAJIBHOE J0Ka3aTeNIbCTBA 3aBUCUMOCTH
aTMOC(EepHOro JaBjeHUs OT BBICOTHI. lMccienoBaHue MOBEIECHUS IUOJa B LENU IMOCTOSIHHOTO M
nepemeHHoro Toka. COopka mozenu u TectupoBaHue TpyOnl Kemepa. M3mepenue noxasatess
IIPEJIOMIICHHUS BEIleCTB. DKCIepUMEHTalIbHOEe 0OHapykeHue koJjer HeloToHa.

Pa3nen 3. UcciienoBaresibckas padora no pusmnke

Teopusi:  VIHCTpyKTaXX TIO BBINOJHEHUIO HCCIEIOBATEIbCKOW pPa0bOThl. BbiOOp TeMsl
UCCIIeIOBaHUS. DTarbl MPOBEACHUS UCCIIEeIOBAHUS

Ilpakmuxa: BBINOTHEHHE TNPAKTHKO-UCCIEIOBATEIbCKOW pabOThl MO BBIOPAHHOW TeMme C
MPUMEHEHHEM KJIACCHYECKOTO M HU(POBOTo J1a00paTOPHOro 000pyAoBaHUs (IUTAHUPOBAHKE PAOOTHI,
noabop oOopynoBaHue, cOOpKa YCTAaHOBKU, TMPOBEACHHUE U3MEpPEHHH, aHanu3 u oOpaboTka
pe3yJIbTaTOB H3MEPEHHIA, HHTEPIIPETAIIUS PE3yIbTaTOB H3MEPEHHUIA, 3a1uTa paboThI).



Kanennapublii yueOHbIii rpagux

Ne | Mecsau™ | Yncino® | Bpems ®opma 3aHsTH Ko~ Tema 3aHATUSA ®dopma KOHTPOJIs
/1 MIPOBEACHUS BO
3aHATHI 4acoB
Pa3nen 1. BBenenue. OcHOBBI IpoBeeHusi GU3NIECKOT0 IKCIIEPUMEHTA
1. Jleknus 1 Brenenne. Uactpykrax mo Th. O HeoOxoaumocTu Ompoc
(bnanecxoro OKCIICPUMECHTA
2. Jleknus 1 Du3nUeCKU FKCIIEPUMEHT: TUNIAHUPOBAHUE U BHIOOP Ompoc
obopynoBaHus
3. Jleknus 1 Crioco0bl u3MepeHust PU3NIECKUX BeIUUMH. [lorperHocts Ompoc
I/ISMepeHI/H/I.
4. Jlexums 1 O0paboTKa pPe3yJIbTaTOB U3MEPEHHIA TectupoBanue
5. [IpakTrueckoe 3aHsATHE 1 Wsmepenrie GpU3NUECKUX BETUYUH OT4er
6. [IpakTHdeckoe 3aHATHE 1 OO6paboTka pe3ynbTaToB U3MEPEHUI Oruer
7. [TpakTHUYeCcKoe 3aHATHE 1 Croco0bl M3MepEHHs pa3MepoB Tel Oruer
8. [IpakTHueckoe 3aHsTHE 1 Cnoco6b1 n3MepeHuss 00EMOB Tel OTtyer
9. [IpakTrueckoe 3aHsTHE 1 Croco0b1 U3MEpEHUS MACCHI TEJT Otyer
Pa3nen 2. leMoHCTpaliuOHHBIN KcniepuMeHT. [IpakTHKy™M
10. Jlexnus 1 MexaHH4YeCKHE U TEIIOBLIE ABJICHUS Ompoc
11. Jlexums 1 3BYKOBBIC U ONTHYECKHE SIBJICHUS Ompoc
12. Jlexuus 1 DIeKTPOMaTrHUTHbIE SIBICHHS TectupoBanue
13. [IpakTrueckoe 3aHATHE 1 [Mony4eHne TEIUIOTHI MPU yaape U TPEHHH Oryer
14. [IpakTrueckoe 3aHsATHE 1 VYrpaBieHue CHIIOH TOKa B IEMTH Otuer




15. [IpakTruyeckoe 3aHATHE 1 HccnenoBaHne MarHUTHOTO OIS IIPOBOJTHUKA C TOKOM Otuer
16. [IpakTuueckoe 3aHsiTue 1 JleMoHcTpanus paboThl 3JIEKTPOMArHUTa Ortuer
17. [IpakTHyeckoe 3aHsTHE 1 HccnenoBanue sBJI€HNAS CAMOMHIYKIUA OTtyer
18. [IpakTrueckoe 3aHsATHE 1 DKCIIEpUMEHTAIBHOE TIOATBEP)KICHHE 3aKOHOB ITOCTOSTHHOTO Ortuyer
TOKa
19. [IpakTrueckoe 3aHsaTHE 1 HccienoBaHne €CTECTBEHHON OCBELICHHOCTH ITOMELICHHUS Otuer
KJacca
20. [IpakTryeckoe 3aHATHE 1 MOHUTOPHHT TEMITEPATYPhl aTMOC(HEPHOTO BO3yXa Ortuer
21, [IpakTHueckoe 3aHsTHE 1 Hccenenoanne cnoco00B M3MEPEHHUs BIIAXKHOCTH BO3/lyXa Ortuer
22. [IpakTuueckoe 3aHsTHE 1 HccnenoBanne 3aBUCHMOCTH aTMOC(EPHOTO JaBIeHUs OT Ortuer
BBICOTBI
23. HpaKaneCKoe 3aHATHE 1 Jvoz B uenu nocTostHHOrO U MEPEMEHHOIO TOKa OT1uer
24, [TpakTUueckoe 3aHsTHE 1 Co6opka mozenu TpyOsl Kerutepa Oruer
25. IIpakTrueckoe 3aHsTHE 1 V3Mepenne nokasaTesns IpeToMIICHUS BEIECTBA Ortuer
26. ITpakTHUYECKOE 3aHATHE 1 DKCIEpUMEHTAIBHOE MOy4eHue Koner Hprorona Otuer
Pa3nen 3. UccaienoBaresbckasi padora no pusuke
27. Jlekiusa 1 IlpaBuna BHIMONHEHUS HCCIenOBaTENbCKOM pabotel. Th mpu | Ompoc
pabore
28. CamocTosiTenbHas 1 Beibop  tembl  umccnenosanus.  CocraBieHue — 1wiaHa | HaOmromeHue
pabora uccnenoBanus. [logbop obopymoBanus
29. CamocrosTensHaspadbora 1 [IpoBenenne w3MepeHWI B pamMKax uHccienoBaTensckod | HaOmromeHue
paboTHI
30. CamocrosTenbHast 1 O0paboTKa pe3yIbTaToB U3MEPEHUH Ha6mronenue
pabota
31 CaMocTosTenbHAs 1 OdopmiteHne uccnenoBaTenbCKol padboThl HaoOmronenue
pabota
32 CamocrosTenbHas 1 OdopmiteHre pe3ybTaTOB UCCIIENOBATEIBCKON PabOThI HaOmronenue
pabota
33 [IpakTrdeckoe 3aHsATHE 1 3amuTa NCCIIea0BaTENbCKUX padoT I[Ipe3enTarus mpoexTa
34 IIpaxkTnyeckoe 3aHATHE 1 3amuTa Uccle0oBaTeENbCKUX padboT [Tpe3eHTarust mpoekra

*Mecsi1l, 4uciio U BpeMsi MPOBEICHUSI 3aHITUI — COTJIaCHO YTBEPKIECHHOMY PaclUCaHHUIO.




MeToauueckoe odecnedeHne MporpaMMsbl

Nudopmannonnoe odecnevyeHue
CrnoBapb, Aa0LIMi TOJTKOBaHHE MPO(PECCHOHATBHBIX CIIOB U3 00JacTH (PU3UKU

1. Bukucnosaps : [Dnexrponnsiii pecype]| // @usnueckue repmunsl. URL: https://inink.ru/w4gLOl

Hucmpykuuu no mexHuKe 0e30nacHOCmuU:

1.

ar®eDd

~No

WHcTpykuus no oxpaHe TpyAa oOydaromuxcs (BBOJHbINA HHCTPYKTAXK).

WHceTpykuus npaBuiiaM 6e30macHOro noseeHus ydamuxces B OY.

WHcTpyKius 1o no>xapHoi 6€301MacHOCTH.

WHcTpyKuus 1o 31eKTpo0e3011acHOCTH.

WHeTpykuus 1o mnpaBuiaMm 0€30MacHOCTH MpU  OOHApY)KEHWHM HEM3BECTHBIX MAKEeTOB,
B3PBIBOOIACHBIX MPEIMETOB.

WHucTpykuns npaBuia 6€30MacHOTO MOBEAEHUS NP YTPO3€ TEPPOPUCTUUECKOTO aKTa.
WHceTpykius no padoTe ¢ nasiibHbIM 000pyI0BaHUEM.

Mynomumeouiinvie npezeHmayuu no memam:

1.

ok~ wn

OcHOBBI (PU3UYECKOTO IKCIIEPUMEHTA.

[IpsiMble 1 KOCBEHHBIE U3MepeHUs. [lorpenHocTs n3MepeHn.
O06paboTKa pe3yIbTaTOB U3MEPEHUH.

®u3nYecKue sIBICHUS.

[IpaBuia BBIMOTHEHUS UCCIIEI0OBATENIBCKON PAOOTHI.

Memoouueckue nocoous

1.

Meroaudeckue peKOMEHIAMU Il MPOBEIEHUS JabopaTOpHbIX paboT 1o (Qusuke ¢
MpUMEHEeHHE UPPOBOTO 000PYTOBAHUS.

Meroaudeckue pEeKOMEHIAUKM Ui TPOBEACHHS Ja0OpaTOPHBIX pPabOT MO DJKOJOTHH C
MIpUMEHEeHHE IUPPOBOTO 000PYTOBAHHUS.

Ontuka. PykoBOJCTBO 1O BBITIOJIHEHHIO JJaOOpaTOpHBIX padoT. JlabopaTopus L - Mukpo. — M.:
MI'MY, 2007. - 20 c.

DJEeKTpUYECTBO. PYKOBOJCTBO TO BBINOJHEHHIO JIabopaTtopHbIX pabot. JlaGopatopus L -
Mukpo. — M.: MI'I1Y, 2007. — 22 c.

DeKkTpoauHaMHKa. PyKOBOJICTBO IO BBHITIOJHEHUIO JTabopaTopHBIX padot. Jlaboparopus L -
Mukpo. — M.: MI'TI1Y, 2007. — 22 c.

[InanupoBaHue 3KcriepuMeHTa [DNEeKTpOHHBIN pecypc]| : yueOHo-mpakTHueckoe mocoodue / T.
B. Epemenko, H. A. Muxaiinosa ; M-Bo oOpa3zoBanus u Hayku Poc. ®denepanuu, Boarorp.
rOC. apXUT.-CTPOUT. YH-T. — DJIEKTPOHHbBIC TEKCTOBbIC U rpaduueckue manueie (1,1 MoaiiT).
— Bogrorpan : Bonr['ACY, 2014.



KOHTpOJIbHO — U3MEPUTEIBbHBIC MAaTePHAJIbI

1. Tecmuposanue no meme «Ocrnosvl nposedenusn puzuueckozo IKCnepumenmay (npumepnan
paooma)

Pabora conepxxut 11 Bonmpocos. Yacts 1 cogepkut 10 TECTOBBIX BOIPOCOB C OJJHUM HJIH
HECKOJIbKUMU BEepHBIMHU BapuaHTaMu O0TBETOB. YacTh 2 conepxkut 1 3aganue, Tpedyromiee moapoOHOTro
OTBETA.

Yacmo 1

1.1 Onpenenute 1eHy ASICHHUS U3MEPUTEITHLHOTO TTprOOpa

1) 10 mn 2) 100 mu 3) 20 M 4) 0 M

—

Mn

100 —
80 —
60 —

40 —

1.2 C moMOII[bI0 YEer0 MBI MOJy4aeM 3HAHHSI O SBICHUSIX IPUPO/IBI:
1) Ha6mronenus v onbita  2) HabnroneHus U rUmoTe3sl 3) I'unote3bl
4) DkcriepuMeHTa 5) Teopumu

1.3 3nanue B pu3uKe poKaaeTCs B PE3YJIbTATE CIASAYIONICH IIEMOYKH COOBITHI
1) I'umotesa — SKCIEPUMEHT — HAOJIOAEHHUE - BBIBOJI
2) HaGmioaeHue — rumoresa — SKCIEPUMEHT - BBIBO/T
3) DKCHEpUMEHT — TMII0Te3a — HAOJIF0IEHHUE - BBIBOJI
4) HabmroieHre — TUImoTe3a — BHIBOJ - SKCIIEPUMEHT
5) T'unote3a — HAOIIOAEHNE — SKCIIEPUMEHT - BBIBOJI

1.4 Yto 3HaUMT U3MEPHUTH (PU3UUECKYIO BEIUUUHY?
1) CpaBHUTH €€ ¢ Apyroi GU3NIECKOi BETMUUHON
2) CpaBHHTH €€ C OHOPOAHOM (HU3HUECKOMN BETUUNHON
3) CpaBHHTH €€ ¢ OJHOPOAHOM (HU3HUCCKON BEITUIMHOM, IPUHATOM 32 €UHHUILY

1.5 CocraBastonias MOrperHOCTH U3MEPEHUSI, IPOSBISIONIAsICS B BUAE HEIPEICKa3yeMbIX
OTKJIOHEHUH OT HCTUHHOTO 3HAYCHUS (PU3UUECKOI BEJIMYMHBI, MEHSIOIIUXCS OT OJTHOTO
HaOIOJICHUS K APYTOMY — 3TO:

1) Cny4aiiHas OrpenHOCTh

2) HCTpyMeHTaIbHAS MOTPEIIHOCTh

3) CucremaTtrueckas OrPEIHOCTD

1.6 Yuenuk usmepu BeIMUUHY X U 10 popmyiie Yy=4X+5 Hamien y. Kakue usmepenus on
posen?

1) Tonbko npsiMbIe

2) TOJIbKO KOCBEHHBIC

3) IIpsimble U KOCBEHHBIE

1.7 Pe3ynbTaThl U3MEpEHU TPU MPOBEICHUN SKCIIEPUMEHTA YUEHUK MIPECTaBUI B
CIIEAYIOIIEM BUJIE:
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Ne ombita | Bennuuna a | Bennunna b | Bennuuna ¢
1 3 4 5

2 5 5 7

3 9 10 11

Kak Ha3piBaeTcst TaKoO# crioco0 MmpeacTaBIeHUs JaHHBIX?
1) cnoBecHsI 2) TaOIMYHbIH 3) rpaduueckuii

1.8 Pe3ynbTaThl M3MEpPEHUH NP POBEACHUH SKCIIEPUMEHTA YICHUK TPEACTABUI B
CIIEYIOIEM BHJIE:

Kax na3piBaercs Takoit cioco0 npeacTaBiaeHus JaHHBIX?
1) cnoBecHsI 2) TaOIMYHBIH 3) rpaduueckwuii

1.9 Onpenenure MOrpenIHOCTb MPUOOPA, H300PAKEHHOTO HA PUCYHKE

1) 0,1 2)2

3)10

4) 0,05

1.10 C nmomoriipro kakoro nprudopa MOKHO Harnboiee TOYHO U3MEPHUTH IITyOMHY cTakaHa?
1) MukpoMeTp 2) muHelKa — 3) IMTaHTeHIUPKYIb 4) pyjeTka

Yacms 2. Omeemvme Ha 8onpoc.
2.1 Bam Heo0X0JMMO NPOBEPUTH 3aBHUCHMOCThH YHCIIa OCKOJIKOB, Ha KOTOpoe pa3OuBaercs

dapdopoBas Tapenka OT BbICOTHI najeHus. [Ipeanoxure cxemy MNpoBeAeHUs JAHHOTO SKCIIEPUMEHTA U
YKQKHUTE €r0 OCHOBHBIE JTAIlbl.

2. Tecmuposanue no meme «lemoncrpanuonublii s3xcnepument. [lpaktuxkym» (npumepnasn
paboma)

Pab6oTta COICPIKHUT 7 TECTOBBIX BOIIPOCOB C OJHHWM HJIW HCCKOJIbKMMH BCPHBIMH BapHaHTaAMH
OTBCTOB.

1. Kakue siBineHus uzyqaror B puzuke?
A) Mexannueckue B) TemnoBsie
D) Dnektpuueckre E) MaruutHbie

C) ®usnueckue

2. UTO OTHOCHUTCSI K MEXaHUYECKUM SIBJICHUSAM?
A) IIpoxoxieHre cBeTa yepe3 JUH3bI
B) O6pa3oBaHue MOJHUYU BO BpeMs I'PO3bI
C) O6pa3zoBanue cHera
D) Bpaienue 3emiin BOKpYT cBO€iH 0cu
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3. UTo OTHOCHUTCS K TEILUIOBBIM SIBJICHUSIM?
A) IlpoxosxieHue cBeTa uepes JMH3bI
B) O6pa3oBanue MOJHUHU BO BPeMs IPO3bI
C) O6pazoBanue cHera
D) Bparienue 3emiin BOKpYT cBOei ocu

4. B nByx OmpoHax HaXOJWJIOCh MOJIOKO. B mepBOM M3 HUX MOJIOKO CKHCIIO, @ BO BTOPOM
OTCTOSUIUCH CTUBKH. B KakoM 13 OUI0HOB IPOM30LLIO0 (PU3nYecKoe siBjieHne?

A) B nepBom B) Bo BTopom

C) B nepBom 1 Bo BTopom D) Hu B o1HOM 13 HUX

5. Kakue 13 HIKenpuBeEHHBIX SIBJICHUIN HaOJII0Ial0TCS IPU TOPEHUH DIIEKTPUUECKOH JIaMITbI?

| — Mexanuueckue Il — TernoBbie

I11 — 3ByKOBBIE IV — Dnekrpuueckue V — CBeroBble
Al IV B) I, V

C) LIV, Vv D) I, 1,V E)IV,V

6. UTo M3 MepeYrCIICHHOTO OTHOCUTCS K (PM3UIECKUM SIBIICHUSIM?
A) snextpusanust B) snexkrpuueckas namma C) snektponbsl D) anektpudukanms

7. K xakomy BUAY OTHOCUTCS (pU3MUYECKOE SIBJICHUE, H300pa’KEHHOE Ha PUCYHKE?

{

A) snekrpuyeckoe B) omruueckoe C) mexanmueckoe D) rtermosoe

12



AHKeTa AJIA pacueTa HHAMBUAYAJbHOI0 HHACKCA Ka4eCTBAa 3aHATHA

BriGepHrTe nogxoAsmue BaM YTBep:K/IeHHS H MOACYATANTE CYMMY 0aJ1J10B

Ne YTBep:xaenne 0 6a/L10B 1 6aa

1 | Ha 3zanarium 1 padoran HE aKTHBHO AKTIBHO

2 | Croeill paboToiil Ha YpOKe o HE JIOBOJIEH JTOBOJIEH

3 | 3aypok s ycTanl He ycTal

4 | Moe HacTpoeHne CTalIO XyKe CTAaJIO JIyullle
5 | Marepnan ypoka MHe OBbLT HE MTOHATEH TIOHATEH

6 Oecronesen 07Ie3eH

7 CKY4EH IHTEpeCceH
8 TpVyJIeH HE TPY/AEH
O | CB3B ypoKa ¢ APYITIMII HAVKaMII HE 3aMeTHa 3aMeTHa
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10.
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13.
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16.

17.
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20.

ApueB M.H. YueOHo-HccaenoBaTenbekasi padoTa yJamuxcsi: MeTOIUIeCKHE PEKOMEH IalluN
Ut yqanuxcs u neaaroroB // 3aByd. — 2005. - Ne 6.

Bacunwera JI.B., MunoBanosa T.B. HccrienoBaTensckas qesITeNbHOCTD YIalIUXCs B TuIee //
®wusuka (I1C). — 2008. - Ne 4.

Bueypounast AesTeNbHOCTh UIKOJIBHUKOB. MeETOMMYECKU KOHCTPYKTOp: TMocobue s
yuurens/ J.B. I'puropses, [1.B. Crenanos. — M.: [Ipocsemenue, 2011. — 223 c. -. (CranaapTsl
BTOPOT'O NOKOJICHUS).

BueypouHnas nesrenbHOCTh. [IpuMepHBI IU1aH BHEYPOYHOU IEATEIBHOCTH B OCHOBHOM ILIKOJIE:
noco6ue mns yaurens/. B.I1. Crenanos, I.B. I'puropseB — M.: IIpocsenienne, 2014. — 200 c. -.
(CranmapTsl BTOPOTO MOKOJIEHHUS).

Bueypounas nesrenbHocThb. [IporpaMma pa3BuTHs MO3HABATEIbHBIX CIIOCOOHOCTEN ydaluxcs.
5 — 8 xmaccel: mocobme st yuutens/ H.A. KpusomamoBa — M.: Ilpoceemenue, 2012.
(CranmapTsl BTOPOTO MOKOJIEHHUS).

I'opnosa JI.A. 3aHumaTenbHbIE BHEYPOUHbIE MEpONpuaTUs 1o (usuke. Mactepckas yduTens
¢u3uku. 7-11 xmacc. Mockea. BAKO 2010.

Wamkun, J[.A. OcBoenue metona nmo3HaHusi Ha ypokax ¢usuku [Tekct]/ J.A. NBamkun //
®us. B mk.- 2011.-Ne 14,- C. 23-25.

Jlanre B. H. DxcniepumenTanbHbie GU3UYECKH € 3374 M Ha CMeKanKy. M3natenpctBo «Haykay
I'maBHas penakius GU3NKO- MaTeMaTHIeCKoi JuTepaTypbl Mocksa, 1980.

Jlozoenko  C.B, Tpymwmna  T.A.  Peanmuszauuss  00pa3oBaTelbHBIX  MPOrpaMMm
€CTECTBEHHOHAyYHOM M TEXHOJOTMYECKON HampaBlieHHOCTEH MO (PU3MKE C MCHOJIB30BaHUEM
obopynoBanus nearpa «Touka poctay. Meroaudeckoe mocoome. Mockga, 2021.

JlozoBenko C.B, Tpymmna T.A. Peanmzanus oOpa3oBaTeabHBIX MporpaMM IO (HU3HKE C
HCIOJIb30BaHNEM OOOpyaoBaHUs JaeTckoro texHomapka «llIkonpHbI KBaHTOpUymM» 7 — 9
Knaccel. MeToanueckoe nocooue. Mocksa, 2021.

. Jlomarun O. B. IABOPATOPHBIE KOMITJIEKCBI SENSEDISC npu peanu3aniuv 0CHOBHBIX

o0pasoBaTeNbHBIX TporpamMm odrmiero oopazoanuss — CII6.: Ackpun, 2016. — 196 c. ISBN
978-5-904906-17-7 © Ackpun, 2016

Metonuyeckie peKOMEHAALMU ISl MPOBEIEHUs J1abopaTopHBIX paboT Mo (usMke ¢
npuMeHeHwue 1uppoBoro obopymaosanus Releon.

Metonuyeckie pPEKOMEHIAIUMU JUId TMPOBEACHUS JIaOOpaTOPHBIX pabOT MO 3KOJIOTHUU C
npuMeHeHwue 1uppoBoro obopymnosanus Releon.

[TnanupoBaHue SKCIIEpUMEHTa [DIEKTPOHHBIN pecypc] : ydeOHo-npakTudeckoe mocoodue / T.
B. Epemenko, H. A. Muxaiinosa ; M-Bo oOpa3oBanus u Hayku Poc. ®denepanuu, Boarorp.
rOC. apXUT.-CTPOUT. YH-T. — DJIEKTPOHHbBIC TEKCTOBbIC U rpaduueckue manubie (1,1 MoaiiT).
— Bogrorpan : Bonr['ACY, 2014.

[ToBanse O. A., XaunanoB H. K., Xomenko C. B. Meroauueckoe COMPOBOXKICHUE.
Mexannyeckue siBIeHUS. PyKOBOJICTBO MO BBITIOJIHEHUIO JEMOHCTPAIIHOHHOTO IKCIEPUMEHTA
M.: Ooo «makccneiicy, 2013. 72 c., wi. CiuCOK 3KCIIEpUMEHTOB

Cemke A.U. ®usuka: 3aHumaTenbHble MaTepuansl kK ypokam. 7 kiacc [Tekcr] / A.M. Cemxke.-
M.: HI] DHAC, 2006.-120c.

Ceprees N.C. “Kak oprann3oBarb NPOEKTHYIO AeATeabHOCTb yuamuxcs’, M.:APKTH 2003r.
Cubukun, 0. ., Cubuxun, M. HO. TexHonorus >MeKTPOMOHTaKHBIX paboT: YuebOHOe
nocobue ans npodeccuonanbueix yuebnsix 3aBeneHuit / 10.J[. Cubukun . ML.FO. CubukuH.-
M.: Beicmias mkona; M3narensctBo neHTp «Akanemus», 2009.-301c.

Crangaptsl BTOporo nokosnenus «lIpumepHsie nmporpammbl. Ousmnka 7-9 KIaccel: MPOEKT. —
M.: Ilpoceemenue, 2011.C. 6-8, 37

DyHIaMEeHTaNbHBIE JKCIEPUMEHThI B (U3MUECKOW Hayke. OJEKTHUBHBIM Kypc: YdeOHOe

noco6ue/ H.C. Ilypsresa, H.B. llaponosa, J[.A. Hcaes. - M.: bunom. JlabopaTopust 3HaHUH,
2005
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Bapmamos C. /1., 3unsbepman A. P., 3unkoBckuii B. Y. DkcriepuMeHTabHBIC 3212491 HA
ypokax ¢pu3uku u pusnueckux onumnuagax. —M.: MITHMO, 2009.

Tommpunze I'. 11 TIpaktudeckue u nadoparopHbie padoThl mo ¢usuke 7 — 11 xmaccsr / T.I11L
lNoumpunze-M.: Knaccuk Ctuiib, 2002.- 96 c.

Konecunukos K.A. Pabouast Terpaap mo ¢gusuke. Mou pa3MbIIUICHUS TPU BHITIOJTHEHUN OIIBITOB
B nomanrHei nadoparopun / K.A. Konecaukos. — Kupos, 2010.-128c.

Jlanre B.H. DkcnepumenTaibhbie pusnueckue 3a1aun Ha cmekanky / B.H.Jlanre - M.: Hayka,
2001. -94 c.

Orntuka. PykoBOICTBO MO BBITIOJHEHUIO JIA0OPATOpHBIX padboT. Jlabopatopus L - mukpo. — M.:
MI'MY, 2007. - 20 c.

DNeKTpUYecTBO. PyKOBOJCTBO MO BBHITIOJIHEHHIO JIAOOPATOPHBIX padoT. JlaGopatopus L -
Mukpo. — M.: MITY, 2007. — 22 c.

DnekTpoaruHaMuKa. PyKOBOJICTBO 1O BBIMIOJIHEHHIO JIa0OpaTopHBIX padoT. Jlaboparopus L -
Mukpo. — M.: MITY, 2007. — 22 c.

HNHTepHeT pecypcebl:

=

Kiaccuas pusuka [DnekTpoHHbIi pecype]./ pexum goctymna http://class-fizika.narod.ru/.
BupryansHast oOpa3zoBatenbHas jabopatopust [DIeKTpOHHBIA pecypc]. / pexum mocTyma
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&It
emid=94.

Enunas xomuteknus nudpoBhIX 00pa3oBaTeIbHBIX PECYPCOB [DIEKTPOHHBIN pecypc]. / pekum
noctyma http://school-collection.edu.ru

®denepanbHbI 1IEHTP HHGOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcoB (PILIMOP) [DnekTpoHHbII
pecypce]. / pexxum mocryna http://fcior.edu.ru

College.ru: ®usuka. [daexTponnslii pecype]. / pesxxum mpocryma http://college.ru/fizika/
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