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MOSICHUTECJ/IbHAA 3alIMCKA

HampaBneHHOCTh IPOrpaMMbl — €CTECTBEHHOHAYYHAS.

Bun nmporpaMmMel — MmouUIIMpOBaHHAS.

HanpagiaenHocTb (poduiib) mporpaMMbl — eCTECTBEeHHOHayuHast. [Iporpamma
COCTABJICHA HA OCHOBAHUU CJIEYIOLIMX HOPMAaTHBHO-TIPABOBBIX AKTOB:

HopmartusHbie npaBoBbie 0cHOBBI paspadorku JJOOII:
o  ®enepanbHbIii 3akoH OT 29.12.2012 No 273-03 «O6 obpazoBanuu B POy,

e KoHuenius pa3BuTHs JOMOJHUTEIBHOTO 0Opa3zoBanus aerert (Pacnopsukenue IIpaBurenscTBa
P® ot 04.09.2014 r. Ne 1726-p).

e CAHUTAPHBIE TIPABUJIIA CAHUTAPHO-SITMAEMUOJIOTNYECKUE TPEBOBAHU A
K OPTAHM3AIMAM BOCITMTAHUA U ObYYEHNMA, OTABIXA W O3JOPOBJIEHI
JNETEM 1 MOJIOAEXHN CII 2.4.3648-20 YTBEPXIEHbI nocranoBiaenuem I'nmaBHOTO
rOCyIapCTBEHHOT'O CaHUTapHOTO Bpada Poccuiickoit @eneparuu ot 28 centsops 2020 roma Ne
28 3apeructpupoBano B Munucrepctse roctuiuu Poccutickoii ®eneparnuu 18 nexadps 2020
roja perucrpaoHHbiii Ne 61573

e [lucemo Muno6puayku Poccum ot 18.11.2015 Ne 09-3242 «O nHampaBieHHH UHPOPMALIAN
(BMecTe ¢ «MeTOINYECKUMU PEKOMEHJAUAMU 110 MPOEKTUPOBAHUIO JOMOJIHUTEIbHBIX
o01Iepa3BUBAIOIINX MTPOrpamMM (BKJIIOYAsi Pa3HOYPOBHEBBIE IPOTPAMMBI )».

e [Ipuka3 ['maBHOTrO ynpaBieHus 00pa3oBaHUS U MOJOJSKHOMN MOJUTUKHA AJITACKOTO Kpas OT
19.03.2015 No 535 «OO0 yTBep»KACHHUM  METOJIWYECKUX PEKOMEHAAlMid 1o pa3padoTke
JOTIOJTHUTEIBHBIX 00111e00pa30BaTebHBIX (00IIEpa3BUBAIOIINX ) TPOTPAMMY.

e VYcraB MKOVY «I'ny6okoBckas COLLI»

e [lonoxeHue o AOMOJIHUTENBHBIX 00I11€00pa30BaTENbHBIX IPOrpaMMax, peaausdyembix B MKOY
«['nmy6okosckass COL»

e [Ipuka3 Munnpocsemenus Poccuum ot 09.11.2018 No 196 «O6 yrBepxknenuu Ilopsnka
OpraHu3all W OCYIIECTBICHUS OOpa30BaTEIbHON JEATENIBHOCTH 110 JONOJHUTEIbHBIM
001e00pa3oBaTeIbHBIM POTPAMMaM)

KBanuduxanus negarora Ksanuduxanus nemarora COOTBETCTBYET MPO(HIIIO MPOTPAMMBbI

AKTYaJIbHOCTH IPOIPaMMbl

Hayxy B Hamm 1HU J1e1at0T OYEHb MOJIOJIbIE JIO/IU, B CBSI3U € YeM, 00pa30BaTeIbHbIE CUCTEMBI
CTpaH C Pa3BUTOH WHHOBAIMOHHOW KOHOMHUKOM, J1€lal0T OCOOBI aKLEHT Ha HCCIIeA0BATENbCKUX
MeTojax OOydeHHus, yXoJs OT aOCTpakTHBIX CHOCOOOB MpenojaBaHus Hayku. B coBpemeHHON
oOpa3oBaTeNbHOW cUCTeMe Bce OoJibllle  MPOEKTHO-HUCCIIEAOBATENLCKOM  JIEATENBHOCTH 110
00ECIIeYeHNI0 TNepexoAa OT TPaJAUIUOHHOrO 00pa3oBaHMs K OOpa30BaHUI0 HHHOBALIMOHHOMY,
peanu3yronemMy oOLIMi NMPUHLIKI Pa3BUTUS deloBeka. VccienoBaTenbekas AesTeIbHOCTh YUalIUXCs
aBigercs 3pPeKTUBHON 00pa30BaTEIbHON TEXHOJIOTUEHN, KOMIUIEKCHO Pa3BUBAIOLIEH YHUBEPCAIbHBIC
y4ueOHbIe JeHCTBUS U KIIFOYEBbIE KOMIETEHIIUH.

OKCHEpUMEHT SBJIIETCS MCTOYHMKOM 3HAHUM W KpUTEPUEM HX HCTUHHOCTH B HaykKe.
Konneniust coBpeMeHHOro 00pa30BaHUs MOApPa3yMeBaeT, YTO B YUEOHOM HKCHEPUMEHTE BEAYIIYIO
pOJIb  TOJDKEH 3aHATh  CAMOCTOSITEIBHBIM  MCCIIEOBAaTEIbCKUN  YYEHWYECKHH OKCIIEPUMEHT.
CoBpeMeHHbIE 3KCIIEPUMEHTAJIbHBIE HCCIEAOBAaHUS MO (U3MKe YyXKe TPyJHO MpeaCTaBUTh 0Oe3
MCIOJIb30BAaHUS HE TOJIbKO aHAJIOTOBBIX, HO M IM(PPOBBIX U3MEPUTENBHBIX PHOOPOB. B denepansHom
roCyJapCcTBEHHOM oOpa3oBaTenbHOM cranaapre (mamee — PI'OC) mpommcaHo, YTO OJHUM U3
YHUBEpPCaJIbHBIX Y4eOHBIX AelcTBUi (nanee — YVY]I), mpuoOpeTaeMbIX y4allUMHUCS, JOJKHO CTaTh
YMEHHE «IIPOBEACHUSI ONBITOB, IMPOCTBIX dKCIIEPUMEHTAIBHBIX MUCCIEAOBAHUMN, MPSMBIX U KOCBEHHBIX
M3MEpEHUI C UCIOJIb30BAHNEM aHAJIOTOBBIX U HU(PPOBBIX N3MEPUTENIBHBIX TPUOOPOBY.

Y4eOHBIN SKCIEPUMEHT MO (U3MKe, MPOBOJUMBIA Ha TpaJuIMOHHOM oOopynoBaHuu (0e3
MpUMEHEHUsT LU(POBBIX J1abopaTopHil), HE MOXET B TMOJHOW Mepe OO0ecHeuuTh pEeLIeHHE BCeX
00pa3zoBaTeNbHBIX 33/1a4 B COBPEMEHHOM IIKOJIE.



HoBple couumanbHble 3ampochl ONPENeNioT I[edd o0pa3oBaHUs Kak OOLIEKYJIbTYpHOE,
JUYHOCTHOE U TIO3HABATEJIbHOE pAa3BUTHE YYalllUXCs, OOecleyuBaroliee TaKylo KIIOUEBYIO
KOMIIETEHIIMIO 00pa30BaHMs, KaK «HAyYUTh YUUTbCs». BakHeimeil 3agaueil cOBpeMEHHON CHCTEMBI
JOTIOJTHUTEIBLHOTO 00pa3oBaHus sBIAETCS (POpMUpOBaHHE YUYEOHBIX NEHUCTBHM, O0O0ECIEYMBAIOIINX
IIKOJIbHUKAM YMEHHUE YUUTHCS, CIOCOOCTBOBATH CAMOPA3BUTHIO U CAMOCOBEPILICHCTBOBAHHMIO.

IMenaroruyeckas 1e1ec000pPa3HOCTH MPOTrPaAMMbI

[lenarornyeckas 1e7€COO0OPA3HOCTh TPOSIBISCTCS B BO3MOXHOCTH HHIUBUIYaTU3AIHH
00pa30BaTEeNbHON TPACKTOPHUH ydYamlerocs I (GopMHpPOBAHUS TAKUX JHYHOCTHBIX PE3YJIHTaTOB KaK
«TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHHIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA TIPOTSHKCHUU BCEH
xu3Hn». OOydeHue Mo mporpamMme «DKCHEPUMEHTANbHAS (U3HMKA) pACHIUPSET, YIIIyONsseT W
JOTIOJTHSIET 0a30BbIC 3HAHUS, TACT BO3MOYKHOCTH IPOSIBUTH M Pa3BUTh MMOTCHIIHAIBLHBIE BO3MOKHOCTH U
CIOCOOHOCTH pebeHKa, MPUYEeM IMPOIECC ATOT MPOUCXOAUT B KOM(OPTHON Isl pa3BUTHSL JTMIHOCTH
obcranoBke. ['pamoTHOe (u3MYECKOE W MaTeMaTH4YeCKoe OOOCHOBaHWE (PH3UYECKUX SIBICHHNA W
3aKOHOMEPHOCTEH MO3BOJISIET YYAITUMCS HE TOJIBKO JTyYIIe MO3HATh IPUPOLY U OKPYNKAIOIIHI MHp, HO
U crocoOCTBYET BBIOOPY AajdbHEWIIEro MyTH OOYYCHHsS ITyTeM BBIOOpa MHTEPECHOW CIIEIUAIBHOCTH
obyuenus B BY3e.

[Tpu3HAHHBIMU TOAXOJAMH 37I€Ch BBICTYIAIOT JEATEIILHOCTHO-OPUEHTUPOBAHHOE OOYYCHHUE;
yUeHHE, HAMpaBICHHOE Ha pelIeHue mpodieM (3a1ad); MPOCKTHO-UCCIICIOBATEILCKAE (OPMBI
opranuzanuu oOydyenus. McmonszoBanue JIOO B mporecce 0OOy4eHHUs MPEaroyiaracT peaan3aluio
MPUHIAIIA CYOBEKTHOCTH W BKJIIOUEHHE B Y4cOHOE 3aHATHE MPUEMOB W METOJIOB aKTyaJIM3alliH
CYOBEKTHOTO OIIBITA y4YaIIerocs.

AnpecaTt NporpamMmabi:

[Tporpamma paccumrana st oOydatomuxcst 16-17 ner. Ilporpamma moctymHa i JeTeH,
MPOSIBUBIINX BBIIAIOIINECS CIIOCOOHOCTU (OJapeHHbIE), AeTel C OrpaHUYEHHBIMH BO3MOXKHOCTSMU
310pOBbs (HapyIICHUE 3PEHUS U CIIyXa), IeTel, HAaXOAIIUXCS B TPYIHOM KM3HEHHON CUTYaIlUH.

[IporpamMma mnpenHa3zHaueHa Al OOYYArOMIMXCS, MHTEPECYIOUIMXCS MPEIMETOM, OJapEHHBIX
yyalquxcss M HampaBieHa Ha oOecleyeHue JOINOJIHUTEIbHOM TEOPEeTUYECKOM U IMPaKTUYECKOU
MOATOTOBKM 1O  MPOBENEHUI0  (PU3UYECKOTO0  JKCIEpPUMEHTAa U  Pa3BUTHUE  TBOPYECKUX,
MHTEJJIEKTYaJIbHBIX U UCCIIE0BAaTEIbCKUX CIIOCOOHOCTEH.

Cpok ocBoeHus1 nporpamMmmsl: 1 rox.

O0bem nporpamMmbl: 72 akaJieMHUYECKUX Yaca.
Pexum 3aHATHIi: 2 4ac B HENETIO.

Yueonas rpynna: 10- 15 yuammxcs.

®opma opraHu3anum 06pa3oBaTEJIHLHOI0 MPOIEcca: OYHas.

YcioBus peanu3anuy NPpOrpaMMbl
Texnuueckoe obecneuenue o6pazoeamenbHo20 npovyecca:
1. TlepconanbHbIif KOMOBIOTEP (HOYTOYK).
2. Komnonkwu.
3. IIpoexTop MynbTUMEIUNHHBIN.
4. lludposas naboparopus no pusuke Releon.
5. O6opynoBaHus U TPOBEIEHUS (PU3NUECKUX OMBITOB U SKCIIEPUMEHTOB.

DopMbl POBEICHUS 3AHATHIL:
e JIeKLUS;
® camocTosTeNbHas paboTa;
® [IPAKTUYECKOE 3aHSTHE.



esgb nporpamMmbI:
q)OpMI/IpOBaHI/Ie I/ICCJIC,Z[OBaTeJIBCKOﬁ KOMIICTCHINU Y4YalllUXCAd MOCPCACTBOM IMPOBCACHUA
(hU3UIECKOTO IKCIIEPUMEHTA.

3agaun:
oodpazoseamenvHuble:

OBJIaJICHNE HABBIKAMU PEILIECHUSI HKCIIEPUMEHTAIbHBIX 33/1a4 MO (U3HUKE U MPOBEICHUS
(bu3UYECKOr0 KCIEPUMEHTA;

obecrieueHUe YMEHHI U HaBBIKOB MPOBEJCHUS MPSIMBIX U KOCBEHHBIX HM3MEPEHUU U
OLICHKA MX MOTPELIHOCTEH;

dbopMupoOBaHUE MOHITHS 3HAYUMOCTH SKCIIEPUMEHTA IMPU H3YYEHUU SBICHUS WIU
nporecca;

obecrnieueHre GOPMUPOBAHUS Y yUAIIUXCS YMEHUI U HaBBIKOB pabOTHI ¢ mpubopamu u
YCTpOMCTBAMU;

pa3BUTHE T[IO3HABATEJIBHBIX HMHTEPECOB TIPU  BBIMOJIHEHUH SKCIEPUMEHTAIBHBIX
WCCJICIOBAHHI C UCTIOIB30BAHUEM HH(POPMAITMOHHBIX TEXHOJIOTUH;

MOHMMAaHUE Pa3IMYUN MEXYy UCXOJAHBIMHU (haKTaMUu U TUIIOTE3aMU JJIsl UX OObACHEHUS,
TEOPETUUYECKHUMH MOJENIIMU U PEAbHBIMU OOBEKTaMH, OBJAJICHUE YHHBEPCATbHBIMU
y4eOHBIMU JICHCTBUSMHU Ha MPUMEpax THUIIOTE3 I OOBSICHCHHUS M3BECTHBIX (DaKTOB U
9KCIIEPUMEHTAILHOM MPOBEPKH BBIIBUTAEMBIX THIOTE3, pa3paboTKU TEOPETUUYECKUX
MOJENEN MTPOLECCOB UIIN SBJICHU;

paszeusarouiue:

COBEPIICHCTBOBAHKE MOJIyYEHHBIX B OCHOBHOM KypCe 3HAHUI U YMEHHIA;

pa3BUTHE YMEHHM M HaBBIKOB YYalllUXCS CaMOCTOSITENbHO paboTaTh C Hay4yHO-
MOMYJISIPHOM TUTEPaTypOii;

YMCHHI MPAKTUYCCKHU MPUMEHATH GU3NICCKUE 3HAHUS B )KU3HH,

pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH;

dbopMuUpOBaHUE y YUAITUXCS aKTUBHOCTH M CAMOCTOSTEIbHOCTH,

eocnumamelsibHble.

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTU IIO3HAHHS 3aKOHOB TIPUPOABI, B
HE00XO0/IMMOCTH Pa3yMHOT'0 UCIOJIb30BaHUS JOCTHKEHUH HAYKH U TEXHUKH,
BOCIIMTAHUE YBAXKEHUS K TBOpPLAM HAyKH M TEXHHMKH, OTHOLIEHMS K (U3HKE KaK K
3JIEMEHTY 00IIEYEI0BEYECKON KYIbTYPHI.

HOBBIIIIEHUE KYJIBbTYphl OOIIEHNUS U TOBEICHUS.

I[Inanupyembie pe3y/bTaThbl.
Juunocmmuoie pe3yniomamot:

paSBI/ITI/Ie ITIO3HABATCJIIbHBIX I/IHTGPGCOB, I/IHTCJ'IJ'IGKTyaJ'H)HBIX nu TBOp‘-IGCKI/IX
CIOCOOHOCTEMN;
yOeXAEHHOCTh B BO3MOXHOCTH MO3HAHHUS MPUPOJIBI, B HEOOXOAMMOCTH Pa3yMHOTO
HUCITOJIB30BAHUS )IOCTI/I)KCHI/Iﬁ HaYKI/I n TeXHOHOFI/Iﬁ JJISA nanLHeﬁmero paSBI/ITI/IH
YeIOBEYEeCKOro OOIeCTBa, yBOKEHHWE K TBOpIAM HAyKH M TEXHUKH, OTHOIICHHE K
(U3HKE KaK K DJIEMEHTY O0IIeYesIOBEYeCKON KYJIbTYPHI;
CaMOCTOSITENILHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTHUECKUX YMEHUH;
TOTOBHOCTB K BBIOOPY KU3HEHHOTO IYTH B COOTBETCTBUH C COOCTBEHHBIMU MHTEPECAMU
1 BO3MOYKHOCTSIMU;
MOTHBAIHS 00Pa30BATEIHLHON JISATEIIPHOCTH Ha OCHOBE JTMYHOCTHO OPHEHTHPOBAHHOTO
MOX0/1a;
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e (opMupoBaHHE LEHHOCTHOTO OTHOUIICHUS APYr K JAPYrY, K YYHTENI0, K aBTOpam
OTKPBITUH 1 N300pETEeHUH, K pe3yIbTaTaM 00ydeHusl.

Memanpeomemmboie pe3yibmamot.

® OBJIQ/ICHHE HABBIKAMHM CAMOCTOSITEJIbHOTO MPUOOPETEHUsI HOBBIX 3HAHMM, OpraHU3aluu
y4eOHOM NIeATEeTbHOCTH, TOCTAHOBKHU 1IeJIeH, TJIAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH
pEe3yNbTAaTOB CBOEH AEATENbHOCTH, YMEHUSAMH MPEIBHUIECTh BO3MOXKHBIE PE3YJIbTaThl
CBOMX JICUCTBHIA;

® [IOHUMAaHHE PA3TUYUA MEXKAY UCXOJHBIMU (DaKTaMU U THUIIOTE3aMU U1 UX OOBSICHEHHUS,
TEOPETUUECKHUMH MOJCNISIMU U peaIbHbIMU OOBEKTaMH, OBIAJCHHE YHHBEPCAaJIbHBIMU
y4eOHBIMU JICHCTBUSMHU HA MPUMEpaxX TUIIOTE3 JJIsi OObSICHEHUS M3BECTHHIX (DAaKTOB U
AKCIIEPUMEHTAJILHOM MPOBEPKH BBIIBUTAEMbIX THIOTE3, Pa3pabOTKU TEOPETHUYECKHX
MOJENEN MTPOLECCOB UIIN SBJIEHUN;

e (QopmupoBaHuE YMEHUI BOCIIPUHUMATD, [IepepadaThIBaTh U NPEAbIBISTh HH()OPMALIHIO
B CJIOBECHOHM, 00pa3HOi, CUMBOJIMYECKON (hopmax, aHAIM3UPOBATh U MepepadaThiBaTh
MOJIYYEHHYI0 WH(POPMAINI0 B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJ]a4aMU, BBIICTIATH
OCHOBHO€ COJAEp’KaHHWE IPOUYUTAHHOIO TEKCTa, HAXOJAUTb B HEM OTBEThl Ha
MOCTaBJICHHBIE BOIPOCHI U U3JIaraTh €ro;

e puoOpeTeHre OMbITa CAMOCTOATEIHLHOIO IMOMCKA, aHalu3a U oTOopa MHGPOpPMAIUU C
UCIOJIb30BaHUEM PA3JUYHBIX HUCTOYHHKOB, U HOBBIX HH(OPMAIMOHHBIX TEXHOJOTUH
JUTSL pEIlICHUS TTO3HABATEIbHBIX 33]1a4;

® DpAa3BUTHE MOHOJIOTMYECKOW M AMAIOIMYECKON peuH, YMEHHUs BbIpakaTb CBOM MBICIIH,
CIIOCOOHOCTH BBICITYIIMBATh COOECEHMKA, TOHUMATh €ro TOYKY 3pEHHUs, MPHU3HABATh
MpaBo JIPYroro 4eJoBeka Ha MHOE MHEHHUE;

® OCBOGHHME NpUEMOB JCHUCTBUH B  HECTAHAAPTHBIX  CUTYyallUsX, OBJIAJCHUE
ABPUCTHYECKUMU METOJIaMU PEelIeHHUsI TPOOIeM;

e (dopMHUpOBaHHE YMEHHUM pabOTaTh B IPYIIE C BBHIMOJHEHUEM PA3IMYHBIX COIMATBHBIX
pOJIeii, IPEACTABIATh U OTCTAUBATh CBOM B3TJISABI M YOCKICHUS, BECTU JUCKYCCHIO.

Ilpeomemmnuie pe3yromamal

YMETh COCTABJISATh CXEMY HKCIIEPUMEHTA;

COBEpIIEHCTBOBATh YMEHHE ITPOBOAUTH SKCIIEPUMEHT;

YMETb paboTaTh C U3MEPUTENBHBIMU PUOOpPaMHU;

OBJIaJIETh YMEHUSMM BBIIIBUTaTh U CTPOUTH MOJETU Uil OOBSICHEHMS pPEe3ylbTaToOB

IKCIIEPUMEHTA;

e yMeTh IPaMOTHO 00pabaThIBaTh Pe3yNbTaThl U3MEPEHUN U Pe3yIbTaThl HIKCIEPUMEHTA,
NPaBUIBHO MPEACTABIATH PE3YJIbTAThl SKCIIEPUMEHTA B rpaduieckoit popme.

dopmMa KOHTPOJIA:
Ortuer, HabIIOCHKE, ONPOC, MUCbMEHHast padoTa.

Buael kKoHTpoJIA U (opMBI aTTECTALUM:
1. BxoJHO# KOHTpPOJIb.
2. Texyuiuii KOHTPOIIb.
3. UTOroBBIf KOHTPOJI.

I/ICHOJII)3yeMbIe nmegarornuyeCKue TexXHoOJO0ruum:

Konnexmusno — meopueckas OeamenbHOCTb - KOMIUIEKCHas TeJarorndyeckas TEXHOJOTHS,
oObenuHsrONIas B cede GopmMbl 00pa30oBaHMsI, BOCIIUTAHMS U dCTETHUYECKOTO oOmenus. Ee pesynpraTt —
O0IIHi ycTieX, OKa3bIBAIOIIMIA MTOJI0KUTEIHHOE BIMSHUE KaK Ha KOJUICKTHB B IIEJIOM, TaK U Ha KAXJIOTO
y4aImierocsi B OTACTBHOCTH.



Jluunocmno — opuenmupogannoe ooyuerue — 3To Takoe 00y4yeHHe, KOTOPOEe CTABHUT TJIaBHBIM -
CaMOOBITHOCTh peO€HKa, €r0 CAaMOIIEHHOCTh CYOBbEKTHOCTh MPOIECCOB oOydeHwus. Llenp mTuaHOCTHO —
OPUEHTHUPOBAHHOTO OOYYEHHUS COCTOMT B TOM, YTOOBI 3aIOKUTh B pPEOCHKE MEXaHHU3MBI
camopealin3aliy, CaMOpPa3BUTHS, CAMOPETYJSLHUNA CaMOBOCIUTAaHUS U Jpyrue, HeoOXOIUMbIEe s
CTaHOBJICHUS CaMOOBITHOTO oOpa3a W JUAJIOTHMYECKOTO B3aMMOACHCTBHS C JIFOJABMH, MPUPOIOH,
KYJbTYpO#, IIMBUIIN3ALIUCH.

Ilpobnemnoe obyuenue — co3gaHue B Y4eOHOH MAEATEIHOCTH NPOOJIEMHBIX CUTYallMil W
OpraHu3alys aKTUBHOM CaMOCTOSITEIbHON ACSITEIbHOCTH yYaIlIUXCs IO UX Pa3pelIeHUI0, B pe3ylibTaTe
94ero IMPOMCXOJUT TBOPYECKOE OBIAJCHHE 3HAHUSMU, YMEHUSMH, HAaBBIKAMH, pPa3BUBAIOTCS
MBICITUTENIbHBIE CIIOCOOHOCTH.

Hccnedosamenvckue memoosl 8 00yuenuy — NAIOT BO3MOXKHOCTh yYaITUMCS CAMOCTOSITEIIEHO
MOTIOJHATh CBOM 3HAHUS, IIYOOKO BHUKAaTh B HM3y4aeMmylo MpoOJieMy M MpearnonaraTh MyTH ee
pelIeHUs, YTO BaXXHO TpU (OPMUPOBAHUU MHUPOBO33PCHHS. ITO BAKHO JJS ONPEICICHUS
WHIUBUAYAIbHON TPAEKTOPUU PA3BUTHUS KaXI0T0 MIKOJIbHUKA.

30oposvecbepecarowue mexronoeuu - 00OpazoBaTeIbHBIE TEXHOIOTUM» 10 omnpenenenuio H.K.
CMupHOBa, - 3TO BC€ T€ ICHUXOJOrO-TNEeJarorHueckue TEXHOJOTHH, MPOrpaMMbl, METOMbI, KOTOphIE
HampaBlIeHbl HA BOCIUTAaHUE Y YyYalIUXCA KYJIbTYpbl 3JI0pPOBbS, JIMYHOCTHBIX KA4eCTB,
CHOCOOCTBYIOIINX €0 COXPAaHEHHUIO U YKpEIUICHHI0, (JOPMUPOBAHKE MPEACTABICHHS O 310POBbE KaK
[EHHOCTH, MOTHBAIIMIO HAa BEJICHHE 3I0POBOT0 00pa3a KU3HH.

YyeOublii mjian

Ne n/nn HazBanue pasnena, KonnuectBo yacos Dopmbl
TEMBI Beero Teopus TpaxTiKa aTTeCTaIMN/KOHTPOJIS

1 Beeaenue. UucTpykTam BxoaHOM KOHTPOJIb
no Th. Ha6nionenne n 3 2 1 Texymmii KOHTPOJIb
ONBIT B (pU3HKeE

2 CraTucruyeckasi Texkynui KOHTPOJIb
00padoTKa pe3y1bTaTOB 18 5 13
U3MepeHuni

3 JlaGoparopHbIii 51 1 50 Tekyuit KOHTPOJIb
NMPAKTHKYM W TOroBbsIil KOHTPOJIb

HTOI'O 72 8 64




Conep:xanue yueOHOI0 mjiaHa

Pa3nea 1. Beenenne. Mucrpykraxk no Th. Hadnrogenune n onsIT B Qpu3uKe.

Teopus: TexHuka 6€30MaCHOCTH MpHU paboTe ¢ U3MEPUTEIBHBIMU TPUOOPAMU M YCTAaHOBKAMH,
WHCcTpyK1Ms 1o oXpaHe TpyAa MPH BBHIIOIHEHUH J1a00PaTOpHBIX paboT 1o ¢usuke. Ponb HabmoaeHus
U OombITa B GU3UKe. DTallbl, COJAEPKAHNE U NMOPAJOK BBIIOIHEHUS (PU3NYECKOT0 dKcrepuMeHTa. Boioop
00OpyZOBaHUs, MPHUCIIOCOOICHUN, KOHTPOJBHO-U3MEPHUTEIBHON ammapaTypbl JUIS  BBIIIOJTHEHUS
HUCCIIEOBAaHUN.

Ilpaxkmuxa: IIpoBeneHue npsAMbIX u3MepeHui. [IpoBeieHre KOCBEHHBIX U3MEPECHMUIA.

Pa3nes 2. Ctatuctuyeckasi 00padborka pe3yJibTaTOB H3MePEeHHUIA.

Teopus: ®u3NvecKue BEJIMYUHBI U CIIOCOOBI MX M3MepeHus. BriOopka u e€ cBoiicTBa. OleHKa
BOCIIPOM3BOJAMMOCTH pe3ynbTaToB u3MepeHuil. llorpemmnocts. Kiaccudukanus u BblYKCICHUE
norpemHoctei. OTHocuTeNnbHAass U abconroTHas morpemHocts. CiyyaiiHas M HMHCTpYMEHTaJIbHAs
MOTPEIIHOCTb. 3aluCh pe3yjbTaTa. 3aBUCHMOCTb MEXJy BeIMYMHAMHU. Buabsl 3aBUCUMOCTEH.
Perpeccuonnniii ananus. Jlunus perpeccun. PerpeccuonHas 3aBUCUMOCTb. THIIBI PErpecCHOHHBIX
3apucumocteit. Koadduuuent koppensauuu u kodppuunueHT neTepMuHanum

Ilpakmuka: TlpoBeneHue NpPsSMbIX M KOCBEHHBIX HM3MEpPEHMU. BbluncieHHE MOTrpelHOoCTe.
Omnpenenenre 3aBUCUMOCTEN Mexay BelnunHamu. [locTpoeHHne perpecCHOHHBIX MOJENENH M pacuer
PErpECCHOHHBIX XapaKTEPUCTHUK.

Pa3pnen 3. JlabopaTopHbIil NPAKTHKYM

Teopus: JJabopaTOpHBIA U TEMOHCTPALIMOHHBIN SKCIIEPUMEHT. Poib sKcniepruMeHTa B U3y4eHUHU
MPUPOABI. DTambl dKcepuMeHTa. TexHuka 0e30MacHOCTH MpU MPOBEACHUU U3MEPEHH U padoTe ¢
obopynoBanuem. bioku. Cuna Tsokectn. Haknonnas tuiockocts. CBoOomHOe maneHue. ['a3oBbie
3akoHbI. JlaBneHue HachIIEHHOTO mapa. OXJaKIeHUE KUAKOCTU. JIEKTPUUYECKOE COMPOTUBIICHUE.
JleiicTByrO1I€E U aMIUIUTYIHOE 3HAYEHUE MepeMEHHOro Toka. KonneHncaTop. DHeprusi KOHJAeHcaTopa.
Camounaykuus. KonaeHncatop u kaTymika B IIeny nepeMeHHoro Toka. KonebarenbHbli KOHTYD.

Ilpaxkmuka:. UccnegoBanue 3akOHOMEPHOCTEN paOOThI CUCTEMBI MOJBUKHBIX M HEMOABUKHBIX
01moKkoB. [IBuKeHHE Tel B Mojie CUIbl TshKecTH. ONucaHue IBUIKEHHS M0 HAKIOHHOW TIIOCKOCTH.
W3yuenne CcBOOOJHOTO TMajeHHMs Tela NpPU HAIMYUHM JI000BOro compoTuBieHHs. McciemoBanue
M30TEPMHUUYECKOT0 Tmporiecca. MccnenoBanue M30XOpHOro mpoiecca. McciaenoBanue u300apHOTO
mpotrecca. OnpeneneHre 3aBUCUMOCTH JAaBJICHMSI HACBILEHHBIX IapoB OT TEeMIEpPaTyphl.
Jloka3aTenbCTBO MOCTOSHCTBA JAaBJI€HHs HACBILEHHBIX ApOB NPH U3MEHEHUH oO0beMa. MccnenoBanue
3aBUCHUMOCTH CKOPOCTH OXJIQXJEHUSA XUAKOCTH OT BHEIIHUX (AKTOPOB OKpYKaIOLIEH CpEebl.
N3ydyeHne 3aBUCUMOCTH COINPOTHUBIIEHUS MEOHOrO IpOBOJAa OT e€ro Temmneparypel. M3mepenue
JEHCTBYIOLIEr0 ¥ aMIUITUTYJHOTO 3HaYeHUI nepeMeHHoro Toka. OnpeaeneHue 3aBUCUMOCTU YHEPTHU
3apsDKEHHOI0 KOHJIEHCATOpa OT €ro eMKOCTH M HamlpshkeHHs Ha oOkjankax. VccienoBaHue sBICHUS
camouHayKIuK. VccnenoBanue moBeeHNs KOHAECHCATOpa B L€ IIEpeMEHHOro Toka. VMccnenoBanue
MOBEJCHMUsI KATyIIKW MHJIYKTUBHOCTH B IIeNM NepeMeHHOro Ttoka. OrmpeneneHue 3aBUCHUMOCTH
PE30HAHCHOM YacTOThI OT MapaMEeTPOB KOJIeOATEIIbHOIO KOHTYpa. BbIMoIHEHHe skcrnepumeHTa Io
BbIOpaHHOM Teme (moadop oOopynoBaHus, cOOpKa yCTAaHOBKH, IPOBEIEHUE M3MEpPEeHUH, 00paboTka
U3MEepeHUil, peicTaBIeHe 00padOTaHHBIX aHHBIX, BBIBOJBI).



Kanennapublii yueOHblil rpadpuk

Ne | Mecsiy | Yncno Bpewms dopma 3aHATUI Kon- | Tema 3ansaTus Mecro dopMa KOHTPOJIA
n/n IPOBE/ICHUS BO IIPOBE/ICHUS
SAHATHH 4acoB
Pasznea 1. BBenenue. Uncrpykraxk no Th. HaGawoaenue u onbIiT B pu3uKe
1. Jlexuus 1 Beenenue. Unctpykrax no Th. HaGmonenue u onbIT B Ka6.30 Ompoc
buznke
2. Jlexums 1 OuU3NYECKN IKCIIEPUMEHT: TUIAHUPOBAHHWE M BBIOOD Ka6.30 Ompoc
obopynoBanus. [IpsiMble 1 KOCBEHHBIE H3MEPEHHUS
3. ITpakTryeckoe 1 [TpoBenenue NpsiMbIX U KOCBEHHBIX U3MEPEHUN Ka6.30 [Mucbmennas
3aHSTHE pabora, oT4eT
Pa3nes 2. Ctatuctuyeckasi 00padorka pe3yJibTaTOB M3MepPeHHUil
4, Jlexums 2 IIpoBenenune n3mepenuii. Berbopka Ka6.30 Ormpoc
S. Jlexuust 2 OrneHKa BOCIIPOU3BOJUMOCTH PE3YJIbTaTOB U3MEPEHUI Omnpoc
6. Jlexums 2 Boeruucnenune MOTPEUTHOCTEH. Krnaccudukanus Kab6.30 Ormpoc
MOTPEIIHOCTEH.
7. Jlexums 2 OCHOBBHI perpecCHOHHOT0 aHanu3a. OCHOBHBIC MOHSATHUS Ka6.30 Ormpoc
8. Jlexuust 2 OcHOBBI ~ perpeccMoHHOro aHaiusa. [loctpoeHue Ka6.30 [Mucermennas
PErpecCHOHHBIX MoJieel pabora
9. IIpaxTueckoe 2 IIpoBenenne nsmMepenuii. BerauciieHue norpemHocTein Ka6.30 Otuer
3aHATHE
10. IIpaxTueckoe 2 Onpenenenne 3aBUCUMOCTEN MEXKIy BEIMUYNHAMU Ka6.30 Otuer
3aHATHE
11. [IpakTrueckoe 2 [TocTpoeHue perpeccCuoOHHBIX MOJIENIEH Ka6.30 Otuer
3aHATHE
12. [IpakTrueckoe 2 [TocTpoenue perpeccCuoOHHBIX MOIENIEH Ka6.30 Otuer
3aHATHE
Pasnen 3. JlabopaTopHBIii NPAKTHKYM
13. Jlexuus 2 JlaGopaTOpHbIf W JEMOHCTPALMOHHBIA AKCIEPUMEHT. Ka6.30 Omnpoc
TexHuka 6€30MaCHOCTH
14. IIpakTnueckoe 2 VccnenoBanne 3akOHOMEpHOCTEH pabOThl CHUCTEMBI Ka6.30 Omnpoc




3aHSTHE MTOJABUKHBIX U HEMOJABMKHBIX OJIOKOB

15. [IpakTnueckoe HccnenoBanue IBUKEHUS TEJ B I10JI€ CUIIBI TSKECTH Ka6.30 Omnpoc
3aHSTHE

16. [IpakTnueckoe HccnenoBanue  JIBWKEHUS Tejla IO  HAKJIOHHOMU Ka6.30 Omnpoc
3aHSTHE TUIOCKOCTH

17. [IpakTnueckoe HccnenoBanue 71060BOTO COIIPOTUBIICHUS, Ka6.30 Otuer
3aHSTHE C03/1aBa€MOT0 BO3JyXOM IPU CBOOOTHOM TaJICHUU TEI

18. [IpakTrueckoe DKCTepuMeHTaIbHOE FCCIIeI0BaHIE H30TEPMUIECKOTO Ka6.30 Otuyer
3aHATUC rmponecca

19. [IpakTrueckoe DKCIepUMEHTAITFHOE UCCIIE0BaHUE H30XOPHOTO IIpoIiecca Ka6.30 Otuyer
3aHSITHE

20. IIpakTueckoe DKCIEPUMEHTAILHOE UCCIIE0OBaHUE H300apHOTO Mpoliecca Ka6.30 Otuer
3aHATHE

21. [IpakTHueckoe Ornpezenenne 3aBUCUMOCTY JaBICHUS HACBIIIICHHBIX TTApOB Ka0.30 Otyer
3aHITHUE OT TEMIIEPATYPhI

22. [IpakTHueckoe OKCIIEPUMEHTAIEHOE JI0KA3aTENLCTBO IIOCTOSHCTBA Ka6.30 Ortuer
3aHSTUE JIABJICHSI HACBHIIIEHHBIX MTAPOB MPU U3MEHEHUN 00heMa

23. IIpakTnueckoe HccnenoBanve 3aBUCHUMOCTH CKOPOCTH OXJIKICHUS Ka6.30 Onpoc
3aHATHE JKUJKOCTH OT BHEITHUX (DAKTOPOB OKPYXKAIOIICH CPEIbI

24, IIpakTnueckoe W3ydyeHne 3aBUCHUMOCTH COINPOTHUBIEHUS MEIHOIO Ka6.30 Omnpoc
3aHATHE MPOBOJA OT €r0 TEMIIEPATYPHI

25. [IpakTnueckoe N3MmepeHne nelCTBYIOIEr0 U aMIUIMTYTHOTO 3HAaYE€HUI Ka6.30 Ompoc
3aHATHE MIEPEMEHHOT0 TOKa

26. [TpakTuaeckoe OmnpeneneHne 3aBUCUMOCTH SHEPTUH 3aPSHKEHHOTO Ka6.30 Ortuer
3aHATHE KOHJICHCATOPa OT €r0 eMKOCTH M HANPSHKCHUSI Ha 00KIIAIKaX

27. ITpakTnueckoe HccnenoBanue sBICHHS CAMOMHAYKINN Ka06.30 Oruer
3aHATHE

28. HpaKTqucKoe UccnenoBanue noBeaeHUs: KOHASHCATOPA B LIEIH Ka0.30 OTtuer
3aHsITUE MEPEMECHHOI'0O TOKa

29. HpaKTqucKoe UccnepoBanue noBeeHUs KATYIIKA UHAYKTUBHOCTH B LICTIH Ka06.30 OTtuyer
3aHsITUE MEPEMECHHOI'0O TOKa

30. [IpakTrueckoe Omnpe/eneHre 3aBUCUMOCTH PE30HAHCHOM YaCTOTHI OT Ka6.30 Otuer
3aHATHE napaMeTpoB K0JIe0aTeIbHOTO KOHTypa

31. CamocrosTenpHas BrimonHeHne sKcrieprMeHTa 110 BHIOPAaHHOW TeMe Ka6.30 Hab6monenue
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paborta

32. CaMmocTosTenspHas
paborta

BrhinoaHeHe 5KCIEpUMEHTA 110 BEIOPAHHON TEME Ka6.30

HaoOmronenne

33. CamocrosrenpHas
paborta

BrhinoaHeHye 5KCIEpUMEHTA 110 BEIOPAHHOMN TEME Ka6.30

HaoOmronenne

34. CaMmocTosTenspHas
paborta

BrhinoaHeH#e 5KCIEpUMEHTA 110 BEIOPAHHOMN TEME Ka6.30

HaoOmronenne

*MGCSIH, YKUCJIO U BPCMA IIPOBCACHUA 3aHSITHUN — COTJIAaCHO YTBCPIKACHHOMY PACIIMCAHUIO.

Kasienpapubiii yueOHbIi rpapux

HaMMCHOBAaHUC

CpOKH

KonunuecTBo yueOHBIX HEeenb

36

KomnuectBo y‘IC6HLIX qaCcoB

72

HpO,I[OJ'DI(I/ITeJ'IBHOCTB KaHUKYJI

HIOHb-aBT'YCT

I[aTBI Ha4daJla 1 OKOHYaHUA y‘IC6HOFO roaa

01.09.2022—- 31.05.2023

Cpoxu MPOMEKYTOUHON aTTeCTallun

Man

Cpoxu UTOrOBOM arTecTauu (Ipy HaJIUUKHN)

HET
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MeToauueckoe obecnedeHne MporpaMmMsbl

NudopmanuonHoe odecneyeHune
CrnoBapb, Jaromuil TOJIKOBaHHE MPOPECCUOHATBHBIX CIOB U3 00JIaCTH (PU3UKH
1. BukucnoBaps : [DaekTponHsIit pecypc] / ®usudeckue repmunbl. URL: https://inink.ru/w4gLOl

Hucmpykuyuu no mexuuke 6e3onacnocmu:
1. HucTpyknus mo oxpaHe Tpyia 00yJaromuxcs (BBOIHBIM HHCTPYKTAX ).

Wucrpykuus mpasuiiaM 6e30macHoro nopeaeHus yyamumxcs B OVY.
WHucTpyKius o noxapHoi 6€30macHOCTH.
WHucTpyKuus mo 31eKTpoOe30nacHOCTH.

I/IHCprKI_II/IH o IpaBUJIaM 0€e301IacHOCTH IIpu 06Hapy>KCHI/II/I HCHU3BCCTHBIX ITIaKCTOB,
B3PBIBOOITACHBIX IMIPEAMCTOB.

ok~ wn

o

WNuctpykuus npaBuiia 6€301MacHOTO MOBEACHUS IIPU YTPO3€ TEPPOPUCTUYECKOTO aKTa.
Wuctpykuus no padboTe ¢ nasiibHbIM 000pYA0BAHUEM.

~

Mynomumeouiinvle npe3enmayuu no memam:
1. OcHOBBI (pU3NYECKOIO IKCIIEPUMEHTA.

[IpsimMble 1 KOCBEHHBIE U3MepeHus. [IorpemHoCTs N3MEPEHNH.
Craructuueckas o0paboTKa pe3ybTaTOB YKCIIEPUMEHTA.
OCHOBBI PErPECCUOHHOI0 aHAJIN3A.

ok~ wn

JIabopaTopHbIil U JIEMOHCTPALIMOHHBINA SKCIIEPUMEHT.

Memoouueckue nocoousn

1. Meroanyeckne pEKOMEHIANMU Ui TPOBEICHUs JabopaTOpHBIX paboT mo ¢usuke ¢
npumeHenue udposoro obopymosanus Releon.

2. Mexanuka. PykoBoACTBO 1O BBIMOJIHEHUIO 1abopaTopHbIX pabot. JlabopaTopus L - mukpo. —
M.: MI'1Y, 2007. — 45 c.

3. TlmanupoBaHWe dKCIEPUMEHTA [ DJIEKTPOHHBIN pecypc]| : yueOHo-mpakTHyeckoe mocodme / T.
B. Epemenxo, H. A. MuxaiinoBa ; M-Bo oOpa3oBanusi u Hayku Poc. denepanuu, Boarorp.
roc. apXUT.-CTPOUT. YH-T. — DJIEKTPOHHbIE TEKCTOBbIE U rpaduueckue nanusie (1,1 Moaiir).
— Bourorpaz : Bonr['ACY, 2014.

4. Dla3oBble 3aKOHBI M CBOICTBa HACBHIIIEHBIX NapoB. PyKOBOACTBO 1O BBIOJHEHUIO
nmabopaTopHbIX padoT. JJaboparopus L - mukpo. — M.: MIT1Y, 2007. — 30 c.

5. OmnextpuyectBo 3. PyKOBOJCTBO MO BBINOJIHEHUIO JTabopaTopHbIX pabot. Jlaboparopus L -
Mukpo. — M.: MI'I1Y, 2007. — 18 c.

6. DnexktpruyecTtBo. PyKOBOJICTBO MO BBINOJIHEHUIO JabopaTopHbIX padot. JlaGoparopus L -
Mukpo. — M.: MI'I1Y, 2007. — 22 c.

7. DnexkrpoaumHamuka. IIpaktukym. PykoBoncTBo mo BeimosHeHuto pabot. Jlabopatopus L -
Mukpo. — M.: MI'I1Y, 2007. — 35 c.



Pa3paTouyHbiii MaTepuaJs o TeMaM Kypca
1. Ycnosnvie o603nauenun nekomopuix Komnonenmos na rnekmpuueckux cxemax no I'OCT

£ ConHeuHbli %
CTabunuTpoH ik thoToanemeHT @
Tupuctop —-Bt
TpaHaucTop @

doTtoauon \k\

g KoHpeHcatop

//(' (eMKoCTb) —~lk—=

CeeTtoauop

(E l ) Opoccenb -
®doTopesucTop % ConpoTusneHue

—@— (pesucTop) —

2. H3onpoueccu, npomekarouiue ¢ 2a3om

- — B 4
Usotepmuueckuitnpouecc (T = const,m = const) V T= Ny, L E, = const = p |
V = const
P \l‘z | |
3axoH bolns- Tyy b
Mapuomma - . . I H LT
MU3o6apHbiit npouecc (p = const, m = const) T1T= E‘; T=V1
P2 > P
Il +P p v
v i1 | y
7 = const || pR— p— /p
3akom fed- ‘ v T e . T
Sltocaka
M3oxopHbii npoyecc (V = const, m = const) TT= ET T,n = const = pl
V,>V
p t A p p V1 z vl V
— = cons
T I / ... o E—
3akoH Wapna : % 4 s % g T
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KoHTpoJIbHO — N3MepuUTeIbHbIE MATEPHAJIbI

1. Hucomennan paboma no pazoeny 1 «Beeoenue. Hncmpyxkmaosic no Th. Habnwooenue u onvim 6

¢uszuxe (npumepnan paboma).

PaboTa conepxkut 2 Bompoca, Tpedyromye moapoOHOro OTBeTA. .

3aoanue 1.
JTAHHOTO PKCIIEPUMEHTA U YKAKUTE €r0 OCHOBHBIC JTaITbI.

3aodanue 2. [1pu NoIKIIOYCHUH aMIIEpMETpa B IEITb ITOKa3aHUs HEe HAOIFOTar0TCS.

Bam He00X0IMMO MPOBEPHUTH 3aBHCUMOCTh YHCIA OCKOJKOB, Ha KOTOPOE
pa3ouBaetcst papdopoBas Tapelnka OT BBICOTHI majeHus. [IpennoxuTe cxemy MpOBEACHHUS

HpeI[JIO)KI/ITe BO3MOJHBIC ITPUIUHBI OTCYTCTBUA MMOKa3aHMWi U CII0COOBI YCTPpAaHCHUSA JaHHBIX

HEHUCTIPABHOCTEH.

2. Ilucomennasn pavoma no pazoeny 2 «CraTucruyeckasi 00padoTka pe3yJbTaToOB H3MepeHMii

(npumepnan paboma).

Pabora conmepxur 2 Borpoca, Tpedyrone moapoOHOro OTBETA.

3aodanue 1. Vcrionb3yro pUCYHOK 3alIOJIHUTE TAOJIHILY

Has3zeanue usmepumenvrnoco npubopa

L]ena oenenus npubopa

Ilokazanue npubopa 6e3 yuema
nozpewHocmu

Abconomnuasn nocpewHocms

Ommnocumenvras nocpeutHocnb

3anucs pesyiomama C y4emom nocpeutHocmu

Bepxusas epanuya usmepenuti

Huoicnasn epanuya usmepenuii

Mozenu Mexay Benmmunaamu X u Y. Hapucyiite nuHUIO perpeccum.

‘||IIHHI]III|HH|‘IIIHIIII|I|IIIIIII\I|

S O
o O

oSN
o

3aI[aHI/IC 2. I/ICHOJ'H:BYH JaHHBIC PE3YJIbTATOB I/ISMepeHI/Iﬁ NPpEAJIOKKUTE BUL perpeCCHOHHOﬁ

X

3

5

6

8

9

11

12

15

Y

6

9

12

15

19

23

24

32
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AHKeTa 1 pacueTa HHAMBUAYAJBbHOI'0 HHACKCA KaYeCTBA 3aHATHUSA

BoiOepHuTe noaxosiimue BaM YTBep:KIeHHA H NOJACUHTAlTe cyMMY 0aJ1.10B

Ne YT1BepiKaeHHe 0 6as;10B 1 6asa
1 | Ha 3anarim g padotan HE aKTIIBHO aKTIBHO
2 | CBoeil paboToil Ha YPOKe g He JI0BOJIEH JOBOJIEH
3 | 3aypok s ycTan He ycTall
4 | Moe HacTpoeHne CTaTo XyKe CTATIO TYYITIe
5 | Marepuan ypoka MHe OBLI HE [IOHATEH MIOHATEH
6 Oecnose3eH T0JIe3eH
7 CKYUeH HHTepeceH
3 TpyIeH HE TPVACH
9 | CBA3b YPOKa C IPYTIIMI HaYKaMIT HE 3aMETHA 3aMeTHa
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Cnucox aureparypsl

s yunrens:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

ApnieB M.H. YueGHo-HccaenoBaTenbckas padoTa yyalmxcs: METOJUIECKIEe PEKOMEH IaIiH
JUTsl ydarmmxcst u eparoros // 3aByd. — 2005. - Ne 6.

Bacunwera JI.B., MunoBanoBa T.B. HccienoBarenbckas IesTENBHOCTh YIAIIUXCsl B JIUTIEe //
®dusuka (I1C). — 2008. - Ne 4.

BHeypouHast JeATENBHOCTh IIKOJBHUKOB. METOAMYECKUN KOHCTPYKTOp: TMOCOOHE IS
yuutens/ JI.B. I'puropses, I[1.B. CremanoB. — M.: IIpocsemienue, 2011. — 223 c. -. (CtanmapTsl
BTOPOT'O IIOKOJIEHUS).

BueypouHnas nedarenbHOCTb. [IpuMepHBIii IJ1aH BHEYPOUHOU AESATEIBHOCTH B OCHOBHOM IIKOJIE:
nocodue amns yaurens/. B.I1. Crenanos, J{.B. I'puropse — M.: [Ipocsemenue, 2014. — 200 c. -.
(CranmapTsl BTOPOTO MOKOJICHUS).

Bueypounas nestensHOCTh. [IporpamMMa pa3BUTHS MO3HABATEIBHBIX CIIOCOOHOCTEH yJaluxcs.
5 — 8 xmaccel: mocobue s yuutenss/ H.A. KpuBomamoBa — M.: IlpocBemenne, 2012.
(CranzmapTbl BTOPOTo MOKOJIEHMUS).

I'opnosa JI.A. 3aHuMaTelbHbIC BHEYPOUYHBIC MEPONPHUATHS MO (Gu3nke. MacTepckas yduTems
¢uzuku. 7-11 kmacc. Mocksa. BAKO 2010.

Wpamxkun, J[.A. OcBoenune metona nmo3Hanus Ha ypokax ¢usuku [Tekcr]/ J[.A. WBamkun //
®us. B mk.- 2011.-Ne 14,- C. 23-25.

Jlanre B. H. DkcniepumeHTanbHble PU3NYECKH € 3a/1a4 U Ha cMeKanky. M3narensctBo «Haykay
I'maBHas penakuus Gpu3uKo- MaTeMaTHIecKon tureparypsl Mocksa, 1980.

JIozoBeHko C.B, Tpymmna  T.A. Peamuzamuss ~ oOpa3zoBarenbHBIX  MpOTrpamMm
€CTeCTBEHHOHAYYHON M TEXHOJOTHYECKOW HAMPABICHHOCTEH MO (H3MKE C MCIOIH30BAHUEM
obopynoBanus nieHTpa «Touka poctay. Meronuueckoe nocodue. Mockaa, 2021.

JlozoBenko C.B, Tpymmna T.A. Peamuzamusi oOpa3oBaTenbHBIX TporpamMm 1o (usmke ¢
UCIIONIb30BaHUEM 000pyaoBaHus neTckoro TexHomapka «llIkonbHbiil kBaHnTOpHymM» 7 — 9
Kinaccel. MeToauueckoe mocooue. Mocksa, 2021.

Metoauyeckiue pEeKOMEHIAIUM JUIS TPOBEACHUS JIa0OpaTOpHBIX paboT 1o (u3MuKe ¢
npuMeHeHue udposoro obopynosanus Releon.

[InanupoBaHue 3KCHepUMeHTa [DIEKTPOHHBIH pecypc] : yueOHo-mpakTuueckoe mocodue / T.
B. Epemenko, H. A. MuxaiinoBa ; M-Bo oOpa3oBanus u Hayku Poc. @enepanuu, Boarorp.
rocC. apXUT.-CTPOUT. YH-T. — DIEKTPOHHBIE TEKCTOBbIe U rpaduueckue ganusie (1,1 Moaiit).
— Bourorpan : Bonr['ACY, 2014.

[TnanupoBaHue KcrepuMeHTa [DIeKTPOHHBIN pecypc] : yueOHO-npakTHueckoe nocodue / T.
B. Epemenko, H. A. MuxaiinoBa ; M-Bo oOpa3oBanus u Hayku Poc. denepanuu, Bonrorp.
rocC. apXUT.-CTPOUT. YH-T. — DIEKTPOHHBIE TeKCTOBbIe U rpaduueckue ganuse (1,1 Moaiit).
— Bourorpag : Bonr['ACY, 2014.

[ToBanses O. A., XannanoB H. K., Xomenko C. B. Meroauueckoe CONpOBOXKICHUE.
Mexannueckue sBjeHUsl. PyKOBOJICTBO MO BBIIOJHEHUIO IEMOHCTPAIIMOHHOTO IKCIEPUMEHTA
M.: Ooo «makccneiicy, 2013. 72 c., un. Cnucok 3KCepuMEHTOB

Cemke AWM. ®usuka: 3anumMarenbHble MaTepuaisl K ypokam. 7 kiacc [Tekct] / A.W. Cewmke.-
M.: HII HAC, 2006.-120c.

Ceprees N.C. “Kak opranu3oBaTh TPOEKTHYIO JesITeNbHOCTD yuamuxcs’, M.:APKTH 2003r.
Cubukun, 10. [, Cubukun, M. FO. TexHomorus 31eKTPOMOHTaXKHBIX padoT: YyeOHOE
nocobue st mpodeccruonanbHbX yueOHsix 3aBeaeHuit / FO.J[. Cubuxun . M.YO. CubukuH.-
M.: Beiciias mkona; M3garensctBo neHTp «Akagemus», 2009.-301c.

Crannmaptel Broporo nokosieHus «lIpumepnsie nporpamMmsel. du3nka 7-9 Kiaaccel: IPOEKT. —
M.: Ilpocsemenue, 2011.C. 6-8, 37

OyHIaMEeHTaJIbHBIE SKCIIEPUMEHTHl B (PU3MYECKOW Hayke. OJEKTHUBHBIM Kypc: YueOGHoe
nocobue/ H.C. Ilypeimena, H.B. IllaponoBa, /I.A. Hcaes. - M.: bunom. Jlabopatopusi 3HaHMIA,
2005
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st o0yuarommuxesi:

1.

2.

Bapnamos C. [I., 3unsbepman A. P., 3unkoBckuii B. M. DxcnepuMeHTanbHbIE 33aJaud Ha
ypokax (pusuku u ¢puznueckux omumnuagax. —M.: MITHMO, 2009.

Tlomupumze I'. L. [Ipaktuyeckue u nadoparopusie padoTsl mo gusuke 7 — 11 xmacest / T'.111L
lNomupuaze-M.: Knaccux Ctuib, 2002.- 96 c.

MeToaudeckiue pPEKOMEHIAIUU Ui TIPOBEACHUS JIA0OpATOPHBIX paboT 1o (U3MKEe C
npuMeHeHnue nudposoro odbopynoBanus Releon.

Mexanuka. PykoBoACTBO 1O BBIIOJIHEHHUIO J1a0OpaToOpHBIX padot. Jlaboparopust L - Mukpo. —
M.: MI'Y, 2007. — 45 c.

l'a30Bble 3aKOHBI M CBOWCTBAa HACBIIIEHBIX NApOB. PyKOBOACTBO 1O BBIINOJHEHUIO
nabopaTopHbIX padoT. JJabopatopus L - mukpo. — M.: MITI1Y, 2007. — 30 c.

OnexTpudecTBO 3. PYKOBOJCTBO IO BBINOJHEHHIO JTabopaTopHBIX padoT. Jlabopatopus L -
Mukpo. — M.: MI'1Y, 2007. — 18 c.

OnexkTpuuecTBO. PyKOBOJCTBO IO BBINOJHEHHIO JabopaTtopHbix pabot. Jlabopatopuss L -
Mukpo. — M.: MI'1Y, 2007. — 22 c.

OnekrpoauHamuka. [lpakTukym. PykoBoacTBo mo BbemmonHeHHIO paboT. JlaGopatopus L -
Mukpo. — M.: MI'1Y, 2007. — 35 c.

HNuTepHeT pecypcebl:

=

Kraccuas ¢usuka [DnektponHblil pecypc]./ pexxum moctyna http://class-fizika.narod.ru/.
BupryanpHas oOpa3oBatenbHas jaboparopust [DIEKTPOHHBIN pecypc]. / peXuM JocTyma
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&It
emid=94.

Enunas xomnekuus nudpoBbIx 00pa3oBaTeIbHBIX PECYpCOB [DIEKTPOHHBIN pecypc]. / pexum
noctyna http://school-collection.edu.ru

®denepalbHbIi IEHTp HHGOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMOP) [DnexkTpoHHbIH
pecypc]. / pexxum poctymna http://fcior.edu.ru

College.ru: ®usuka. [DnekTpoHHbIH pecypce]. / pexxum nocrtyna http://college.ru/fizika/
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