I'ocynapcTBeHHOE Or0)KETHOE 00I1Ie00pa3zoBaTenbHOe yupekaenne CamapcKoi 00JacTu CpeTHsst
obmieo0Opa3oBarenpHas MIKOJA C. Y3I0KOBO
MYHUITUIIATIEHOTO paiiona CtaBpomnoiabckuii Camapckoit o0aacTu

COI'JTACOBAHO YTBEPXIEHO
3aM. aupekTopa no YBP JupexTtop
Konmakosa .M. C=RU, O=I'bOY I'bOY COII
or 29.08.22 r. COLL c.Y310KOBO,  ¢.V310Kk0B0 Besbsinosa T.1O.

CN=besbsHoBa I[Tpuka3 Ne85/3-O/]
T.IO, o1 29.08.22 1.
E=bezyanovab8@
mail.ru
‘ l ‘\ 00af 87df 158c56bc9
0
2022.10.18 08:12:
09+04'00'

JlonosiHuTE IbHAA 001I€00pPa30BaTeIbHAS
o01epa3sBUBaIONIAA IPOrpaMma
«udposas nadoparopusi (PU3NUYECKOTOIKCIIEPHUMEHTA

8 KJiacce

HamnpaBienue: ecTeCTBEHHO -HAy4YHOE

2022-2023 y4yeOHblii TOx



[TOACHUTEJIBHAA 3AITNCKA

JlononHuTENbHAS oO1reoOpa3zoBarenbHas oO1epa3BUBaroIas
nporpamma «l{udpoBas maboparopusi (PU3NUECKOrO0 HKCIEPUMEHTa» SIBISIETCS
IPOrpaMMO €CTECTBEHHO-HAYUYHON HANMPABJIEHHOCTH, TPOPIIIb — PU3HKA.

AKTYaJIbHOCTH IIPOrPaMMBbI

du3znka Kak Hayka O HauOornee oOOIIMX 3aKOHAX MPUPOJbI, BHOCUT
CYLIECTBEHHBI BKIIaJ B CHCTeMYy 3HaHUI 00 okpyxaromeM mupe. Ee ocHoBHas
MIPaKTUKO-OPHUEHTHPOBAaHHAs (3KCIIEPUMEHTANIbHAS) COCTABIISAIONIAs UMEET BAXKHOE
3HAYEHHE B PA3BUTHUU COBPEMEHHBIX HAYYHO-TEXHOJOTMYECKMX HANpPaBICHUW B
TaKUX O0JIACTSAX, KaK TI€HETHKA, HAaHO-3JIEKTPOHHUKA, (U3NYEeCKas XUMHS U T.J.
[udpoBuzanus uHPOpMAUU KpaiiHe HEoOXOauMa JJIsi TOYHOI'O HCCIIEJOBaHMS
OOBEKTOB ~MHpa TalaKTUK M  JJIEMEHTapHbIX dYactull. Vcmosnb3oBaHue
COBpEMEHHOro 1U(POBOro 00OpyNOBaHUS MO (PU3MKE TMO3BOJSET HAIJIATHO,
5¢(}EeKTUBHO  NpOaHAIM3UPOBaTH M MpEAcKa3aTh  pe3yibTaTbl  HOBBIX
AKCIIEPUMEHTAJIBHBIX PE3YJIBTATOB.

OT1auvuTebHbIE 0CO0EHHOCTH POTPAMMbI

[Iporpamma «lludpoBas nabopaTopuss (PUINYECKOTO SKCHEPUMEHTA»
paccunTaHa Ha 16 3aHSITUH, pa3JieJICHHBIX Ha S pa3/iesioB (MOyJIei):

— @a30BbIe IIEPEXOBI.

— TlOCTOSIHHBIN PIEKTPUUYECKUHN TOK.

— IlocTrositHHOE MarHuTHOE MOJIE.

— DJEeMEHTBHI CTAaTUKHU U THUAPOCTATUKH.
— KonebaTtenpHbie CUCTEMBI.

Kaxnprii pazmen oOyuyeHUs TPENCTaBIIEH KaK dTam pabOoThl, CBSA3AHHBIA C
pEelIeHNEM DKCIIEPUMEHTAIBLHON 3a7auu Cpe/icTBaMH ITUGPOBOro J1abopaTOpHOTO
000py10BaHUS.

ConepxaHue TPOrpaMMbl OPUEHTHUPYET OOYHAIONIMXCS Ha MOCTOSHHOE
B3aUMOJICHCTBUE JIPYyT C JIPYroM M IMperojaBaTeiieM, pElIeHUue MPaKTUYECKUX
3a/lay OCYIIECTBIISIETCSI C HMCIIOJIb30BAaHUEM METOJIUKU O0O0pabOTKHU pPe3ysIbTaToOB
AKCIIEPUMEHTANIbHBIX JaHHBIX. Takke mporpaMMa OpUEHTUPYET OOyJaroluXcs Ha
MOMCK Pa3HbIX MOAXOJOB K PEIICHHUIO MOCTAaBIECHHOMN 3a/ayu, ¢ UCHOJb30BaHUEM
MOJTYYEHHBIX 3HaHUI B paMKaX MPaKTUYECKOU JIeSITEIHLHOCTH.

[Iporpamma 1aeT BO3MOKHOCTh PACKpPBITh M3y4aeMblid pazien ¢ 1udpoBoi
TOYKU 3PEHUS, B3MVISIHYTh HA PEUICHUE SKCIIEPUMEHTAIBHOM 3aauu MOJ HOBBIM
YIJIOM JJIs1 JOCTHKEHUS MAaKCUMaJIbHOTO PE3YIbTaTa.

Ajapecar nporpaMMsl

[Iporpamma  «l{udpoBas mabGopaTopust (U3HUECKOTO IKCICPUMEHTA
npeaHa3HadeHa s geren ot 14 go 16 ner.

B rpynnsl mpunumatorcs oOydaromuecs 8-9 kmaccoB. ['pynma mosxer
COCTOATH M3 JIeTEeH OJHOr0 BO3pacTa WM ObITh pa3HOBO3pacTHOM. Jljis u3yudeHus
HEKOTOPBIX TEM MOJyJIel 9 Kiacca HEOOXOAUM KpAaTKUN TEOpPETHUUECKU OI0K st
rpynimsl 8 Kiacca.

Jlnst BXOXAeHUsT B 00pa30BaTEIbHBIN MPOIECC B paMKaX JaHHON MpOrpaMMbl



HeoOXo1uM MpoUIbHBIM YPOBEHb 3HaHUI MO MaTeMaTHKe M MHPOpMAaTuKe, T.K.
s pabotel ¢ uudpoBod nabopaTopueil HEOOXOAMMO YMETh TIpaduuecku
MHTEPIPETUPOBATh MH(OPMALIMIO U BEPHO BaphbUPOBATh B KOMITBIOTEPHOU Cpese
MIPOrpaMMBbI TapaMeTPhl BHIOPAHHOM MOJEIH.

Tak kak mporpamma pasfelieHa Ha MOJAYJIM W Tpearnosiaraer OoJbIloe
KOJINYECTBO AKCIEPUMEHTAIBHON paboThI, mpearnoaraercs: GoOpMUpOBaHHE MHUHU-
rpymil (1o 2 YyeiaoBeKa B KaX10i) A7l TOCTHYKEHUSI MAaKCUMAJIbHOTO pe3yJibTaTa.

O0beM U CPOK 0CBOCHHS NPOrPaAMMBI
Cpok ocBoeHusi nporpamMmbl — 5 nHei. Ha mosiHoe ocBoeHHe mporpamMabl
Tpedyercs 16 yacos no cmexe: 4,3,3,3,3 Ha KaX/IbIi JICHb.

®opma 00y4eHnust — ouHasi, paboTa B MUHU-TpyIIax.

Peskum 3aHATHI, IEPUOAUYHOCTD M MPOJAOIKUTEIbHOCTD 3AaHATHI
[Tpo1OKATETEHOCTh 3aHATHIA MCUUCISAETCS B akajaemudeckumx dacax — 40
MUHYT, MEXY 3aHATHAMHU yCTaHOBJIeHb! 10-MHUHYTHBIC ITEpEMEHBI.

Ilenaroruveckas 1eJ1eco00pa3HoOCTh

[lenaroruyeckas 1enecooOpa3HOCTh ITOM MPOTrpaMMBbl 3aKJIIOYAECTCS B TOM,
YTO, OHa SBIISIETCA LIEJIOCTHOM W HENPEpPHIBHOM B TEUEHUM BCETO Ipolecca
oOy4eHMsl, U TO3BOJSET IUKOJBbHUKY IlAr 3a IIaroM packpbiBaTb B cebe
TBOPYECKHE BO3MOXKHOCTM M CaMOpEaM30BaThCS B COBPEMEHHOM  MHUpE.
[IpoBenenne u 00pabOTKAa SKCMEPUMEHTAIBHBIX PE3YJIHTATOB KAKIOM 3a1a4yu
dbopmupyer o0OlIyI0 KapTUHY MHUPOIMOHMMAaHUS U CHOCOOCTBYET pa3BUTUIO
Hay4HOI'O CIO0c00a MBIIIUICHHUS.

Heas nporpammbl: (QopMupoBaHHE IEIOCTHOM KapTHHBI HU3Y4aeMBbIX
IPUPOJIHBIX SIBJICHUW, OCBOEHHE AJIEMEHTOB HCCIEI0BATEIbCKON MEsITEIbHOCTH,
O3HAKOMJICHHE C METOJMKAaMU OOpa0OTKU HKCIEPUMEHTAIBHBIX PE3YJIBTATOB C
UCIIOJIb30BaHuEM ITU(PPOBOI 00pa30BATEIBHON Cpe/lbl, MOJATOTOBKA 00YYaOIINXCS
K Y4acTUIO B KOH(epeHIUsX U (ecTUBAIAX, OJUMIHNAIAX €CTeCTBEHHO-HAYYHOM
HaIPaBJICHHOCTH.

3aa4u JONMOJHUTEIbHOM 001Iepa3BUBAIOLEH POrpaMMbl:
OO0pazoBaTeNbHbIE:

— 3HAKOMCTBO C MPUHIMUIIOM padOThl TaTYMKOB IU(POBOIi 1abopaTopuun
1o (pu3uKe;

— (GOopMHUpPOBAHHE HABBIKOB COCTABJICHHUS aJITOPUTMOB  00pabOTKH
HKCIIEPUMEHTAIBHBIX PE3YJIbTATOB B 000J0UYKE MpOrpamMmbl HU(PPOBOI
00pa30BaTEIbHON CPEIbI;

— (opmupoBaHME HABBIKOB pabOThl ¢ LUQPPOBBIMU JATYUKAMU U
BCIIOMOTaTENIbHBIM JJAOOPaTOPHBIM 000PYI0BaHUEM;

— YMEHHME aHaJU3UpOBATh JOKCIEPUMEHTAJbHBIE JaHHblIE U UX
npecTaBlICHNUEe B TpaUueCKOM WU IPYTOM CHUMBOJIBHOM BUJIE.

— (opmupoBaHHE HABBIKOB HCCIEIOBATENICKONW JESTENBHOCTH IO
IpeIMeTaM €CTECTBEHHO-MATEMaTH4YeCKOro LUKJIA B Mpolecce



aHaJln3a U 00pabOTKHU IKCIEPUMEHTAIbHbBIX JaHHBIX JJ151 000CHOBAHUS
M apryMEHTAlluM pAlMOHAIBHOCTH JEITEIBHOCTH B paMKax
IIPOEKTHOU JNEATEIBHOCTH.

PaszBuBaromue:
— CIOCOOCTBOBAaTh PA3BUTHIO TBOPYECKHX CIOCOOHOCTEH KaxKIoro
pebeHKa Ha OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOTO MOAX0/3;
— pa3BUTh UHTEPEC K PU3MKE, KaK IKCIIEPUMEHTAIILHOM HayKe;
— pa3BUTHE TBOPYECKOTO MOTEHI[MAIAa U CaMOCTOSITEIIbBHOCTH B paMKax
MUHU-TPYIIIIBI,
— pa3BUTHE TICUXO(U3HUECKUX KauecTB, OOydYaIOUIUXCS: TMaMsTh,
BHUMAaHUE, aHAJIUTUYECKHUE CIOCOOHOCTH, KOHLEHTPALIUIO U T.[I.
BocnurarenbHele:
¢dbopMupoBanue OTBETCTBEHHOTO nojxoja K PELICHUIO
HKCIIEPUMEHTAIbHBIX 33/1a4;
— (opmHpoBaHME HAaBBIKOB KOMMYHUKALIUM CPEAM  YYaCTHUKOB
IPOrPaMMBl;
— (opmHpoBaHNE HABBIKOB KOMaH/IHOM pabOTHI.

I[IpuHuunel 0TOOPa copepkaHus
OO6pazoBaTeNbHBIN MPOIECC CTPOUTCS C YUETOM CIEAYIOMMUX TPUHITUIIOB:

1. KynbrypocooOpa3HocTH H NpUpPOAOCO0Opa3HOCTH. B mporpamme
YYUTBIBAIOTCS BO3PACTHBIC U MHANBUYaJIbHBIE OCOOCHHOCTH JETEH.

2. Cucremuoctu. [lomydyeHHsle  3HaHUSA, YMEHHSI W  HaBBIKH,
OOy4JaromMxcsi CHUCTEMHO TMPUMEHSIOT Ha TMPaKTUKE, CO3]1aBas
MPOEKTHYIO paboTy. ITO MO3BOJISIET UCIIOIB30BATh 3HAHUS U YMEHHUS B
CINHCTBE, IIEJIOCTHOCTH, peaau3ysi COOCTBEHHBIM 3aMbICEN, YTO
CIIOCOOCTBYET CaMOBBIPAXXEHUIO peOeHKa, Pa3BUTHIO €r0 TBOPUYECKOTO
MOTEHIIMANA.

3. KommiekcHocT ®  1ociienoBaTelIbHOCTH. Peanmmzammsgs  DTOro
NPUHITUIA TPEIoIaracT IMMOCTEIIEHHOS BBEACHUE OOYYaIOIIUXCS B
MUP IKCIIEPUMEHTATBHOU UCCIIEIOBATEIIBCKON (UK.

4. Harnsgaoctr. Vcnosib30oBaHWE HATJISAHOCTH TIOBBINIAET BHUMAaHUE
oOy4Jaromuxcs cpeAacTBaMu paboThl Ha UU(POBOM J1aOOPATOPHOM
o0OpyZO0BaHUU, YIIyOJsIeT WX HMHTEpEC K HM3yd4aeMOMY Marepuany,
COCOOCTBYET Pa3BUTHIO BHUMAaHWSI, BOOOpakeHUs,
HAOJIOIaTeIbHOCTH, MBIIIIJICHUS.

OcHoBHBIE (POPMBI 1 METOIBI

B xome peamu3anuu NOporpaMMbl HCIIOJNB3YIOTCA ClIeqyronue (popmbl
00y4eHuUs:

Ilo oxBaTy AeTeN: rpyIIOBbIE, KOJUICKTUBHBIE.

[To xapakrepy yueOHOI AESATEIBHOCTH:

— Oecenbl (BOMPOCHO-OTBETHBIA METOJ AKTHUBHOIO B3aUMOJAECHCTBUS
negarora W OOydYalOIIMXCS Ha  3aHATUSAX, HUCIOJB3YyeTCs B
TEOPETUYECKON YacTH 3aHATUSA);

— 3alUTa NPAKTUYECKOM padoThl (MCIONB3YeTCs Ha TBOPUYECKUX



oT4yeTax, PeCTUBAIAX, KOHKYpCax, KaKk UTOT MpoAeTIaHHON paboThI);
NPaKTHUECKUE 3aHATHs (MPOBOJSATCS MOCIE U3YYCHUS TEOPETUUECKUX
OCHOB C LEIbl0O COOpPKM YCTAaHOBOK M OTpPAaOOTKH PE3YJIbTATOB
AKCIIEPUMEHTAIBHBIX UCCIET0BAaHU);

HaOro/leHne (MMPUMEHSETCS TPU HM3YYCHUH KaKOTO-JTH00 OOBEKTa,
IPEIMETOB, IPUPOTHBIX SBIICHU);

Ha 3ansaTusx coznaercs atmocgepa 100poKenaTeIbHOCTH, JOBEPUS, YTO BO
MHOTOM IIOMOTaeT Pa3BUTHIO TBOPYECTBA U MHULMATUBBEI peOeHKa. BrinonHeHue
HKCIIEPUMEHTAJIBHBIX 3aJaHUl MOMOraeT peOeHKY B MPUOOPETEHHU YCTOMYUBBIX
HaBBIKOB paldOThl C pPA3IMYHBIMU LUQPPOBBIMU JaTYMKaMH M J1a0OpPaTOPHBIM
o0opynoBaHueM. Ydactue AeTei B (pecTHBAIAX, KOHKYypCaxX, SKCIEPUMEHTAIbHBIX
Typax OJIUMIIMAJbl PAa3HbIX YPOBHEH SBISETCS OCHOBHOM (HOpPMOW KOHTPOJIA
YCBOEHUS MPOTrpaMMbl 0OYUEHUS] U TUATHOCTHKHU CTEIEHU OCBOEHUS NMPAKTHUYECKUX
HaBBIKOB pEOEHKaA.

MeTtoabl 00yueHust
B npouecce peanuzauuyd mporpaMMbl HCIONB3YIOTCS Pa3IMYHbIE METOJIbI

00yueHwusl.

1. MeTtonbl oOpraHu3alii W OCYIIECTBJICHUS Y4€OHO-IIO3HABATEIbHOM
NEATEIbHOCTH:

HarJIsIHbIe (TTOKa3 BUJIEOMATEPHAIIOB M WJLTIOCTPAIIHMM, TTOKa3 PabOThI
¢ ¢ pOBBIM U Ja0OPATOPHBIM 00OPYAOBAHHUEM ),
MPAKTUYECKU-TICHCTBEHHbIE (TEXHOJIOTHH TOJKIIOUCHUS] U(PPOBOTO
o0opynoBaHusl K JaOOpPaTOPHBIM YCTAaHOBKAM B TPOIECCE PEIICHUS
MPaKTUYECKUX 3a/1a4);

po0JIEeMHO-TIOMCKOBBIE (aHAIM3 MTPOOJEMHON CUTYaIlUU O criocodam
U3MepeHust Ha0I0JaeMoi (PU3UUECKON BETUYUHBI);

METO/Ibl CaMOCTOSITEIbHOM paboThl W paboThl MOJ PYKOBOACTBOM
nejarora (cOopka yCTaHOBOK, 00OpaOOTKa pe3ysbTaToB, aHAIU3 H
JIOCTOBEPHOCTH MOJYyYEHHBIX TAHHBIX );

nH(OPMAITMOHHBIC (JICKIINS;, CEMHHAp; Oecena; peueBas WHCTPYKIUS 110
TEXHUKE 0€30MaCHOCTU MpHU padboTe ¢ J1abopaTOpHBIM 00OPYIOBAHUEM;
YCTHOE H3JI0)KEHHE; OOBSCHEHHE HOBOIO Marepuaja U CHocoOoB
BBITIOJIHCHUS 3aJlaHus; OOBSICHEHHE TOCIIEIOBATEIHLHOCTH JCUCTBUN U
collepKaHMs;  OOCYXXJeHWE; TIearormueckas OIeHKa Ipoiiecca
JESATEITLHOCTH U €€ Pe3yJIbTara).

2. Metoapl KOHTPOJSE M CaMOKOHTPOJiA 3a 3((PEeKTUBHOCTHIO Yy4eOHO-
MO3HABATEIILHOM JESITEIIbHOCTH:

YCTHBIM KOHTPOJIh W CaMOKOHTPOJhL (Oecema, paccka3 yuYeHHKa,
00BbsSICHEHNE, YCTHBIN OMpPOC);

NPaKTHYECKUN KOHTPOJIb U CAMOKOHTPOJIb (aHATIN3 YMEHUs paboTaTh ¢
Ja00paTOPHBIM 000PYI0BAaHUEM);

HaOmroAeHUsT (aHAIU3 SKCIEPUMEHTAIBHBIX JaHHBIX B IIPOIECCE
HCCJIEIOBATENIbCKOM JICSITEILHOCTH).

I[JIH CO31aHuA KOM(lJOpTHOFO IICUXOJIOTHYCCKOI'O KIIMMaTa Ha 3aHATHAX
MPUMCHAIOTCA CIACAYIOINIHUC TNIEAArOTNICCKUC HpI/IéMLI: CO3JaHUC CHUTyalluu yCIicxa,



MoOpalibHas  TOJAJEpPKKa,  OJ0OpeHue, IMoxBaja, MOOILIPEeHHE,  JOBEpHUE,
n00poxkeNnaTenbHO-TpeOoBaTeIbHAs MaHepa.

B xome peanmmzanmum nOporpaMmbl  HCHOJIB3YKOTCA  CICAYIOIIME  THIIbI
3aHATHH!

— KOMOWMHHMpPOBAHHOE (COBMEIICHHE TEOPETHUUECKOW W MPaKTUYECKON
4acTel 3aHATHS; MPOBEPKA 3HAHWUKM PAHEE H3YUYEHHOTO MaTepualna;
W3JI0)KEHUE HOBOIO MaTepualia, 3aKpeIUICHUE HOBBIX 3HAHUM,
dbopMHupoBaHUEe YMEHUH TEpPeHOCAa W MPUMEHEHUS 3HAHWK B HOBOU
CUTyallud, Ha TpaKkTHUKe, OTpadOTKa HaBBIKOB M  YMEHUH,
HEOOXOMMBIX TIpH PaboTe C IKCMIEPUMEHTAITHPHON YCTAaHOBKOM);

— TeopeTHudeckoe (cooOmeHrne W yCBOCHHUE HOBBIX 3HAHWM TIpHU
OOBSICHEHUU HOBOW TEMbI, M3JI0’KEHHE HOBOI'O MaTepHalia, OCHOBHBIX
IIOHATUH,  OINpEINEJICHUE  TEPMHUHOB,  COBEPLICHCTBOBAHUE U
3aKpeIUieHUe 3HaHUM);

— KOHTpPOJIbHOE (ITPOBOAMUTCS B LEJNSX KOHTPOJIS M MPOBEPKH 3HAHUU,
YMEHUM ¥ HABBIKOB y4alllerocs Yepes3 3alUTy MPaKTUIECKOU padoThl);

— TIPaKTUYECKOE (SBIJISIETCSI OCHOBHBIM THIIOM 3aHSATUM, UCIIOJIH3YEMBIX B
nmporpaMme, Kak TpaBUiIO, COJEPXKHUT (HOPMUPOBAHHE YMEHUU W
HaBbIKOB, HX OCMBICIICHUE U 3aKpEIUICHUE Ha M[PAKTUKE IIpU
BBIIIOJIHCHUN  JKCIEPUMEHTAJIbHBIX  3aJaHUM, UWHCTPYKTaX IIpU
BBITIOJIHEHUHU TIPAKTUYECKUX PabOT, HCIOIB30BAaHUE BCEX BHUJOB
MPAKTHUK);

— BBOJIHOE 3aHATHE (TPOBOJMTCS B Hayaje Kypca C LEJbI0 3HAKOMCTBA C
oOpa3oBaTeIbHONM  MPOrpaMMoOil, COCTaBJIECHUE HWHAUBUIYATHLHOMN
TpaekTopuu OOyYEHHUS; a TakKe MpPU BBEACHUU B HOBYIO TEMY
IPOTPaMMBI).

Ilnanupyemble pe3yabTaThl
[To utoram obydeHwus mo mporpaMMme peObeHOK AEMOHCTPHUPYET CIEAYIOIIHe
pe3yIbTaTHI:
— 3HAeT NPUHLMIBI PadbOThl Ha 000pyAOBaHUH IUGPOBOW JTabopaTopun
1o (pu3uKe;
— 3HAeT aNrOpUTMbI OOPAOOTKU IKCIEPUMEHTAIbHBIX PE3yIbTaTOB B
undpoBoil 06pa3zoBaTENBLHON Cpee;
— TIpaBWIa TEXHUKU 0€30MacHOCTH MpH paboTe C AIKCIIEPUMEHTATLHBIMU
yCTaHOBKaMH,
— yMeeT TeHepupoBaTh IUQPPOBBIE JATYUKU C BCIIOMOTATEIbHBIM
J1a060paTOPHBIM 000PYTOBAHUEM;
— yMEeT aHaJM3UpOBaTh, 00pabaTHIBATh SKCIIEPUMEHTANIbHBIE JaHHBIE,
IPOBEPATH TOCTOBEPHOCTD MOJTYUEHHBIX PE3yJIbTaTOB.

MexaHu3M olleHUBAHHS 00Pa30BaTEJbHBIX Pe3yJIbTATOB
Yposenv meopemuueckux 3HaHul.

— Huskuit ypoBenb. OOydaromuiics 3HaeT (pparMeHTapHO H3yUeHHBIC
dusznyecKkrue Mmporecchl W 3aKOHOMEPHOCTH. M3nmokeHue marepuana
cOuBUHMBOE, TPeOYyIOIIEe KOPPEKTUPOBKH HABOISIIMMHE BOIIPOCAMHU.

— Cpennuii  ypOBEHb. OOyuaromuiics 3HAET buznaeckue



3aKOHOMEPHOCTH, HO JJI IIOJHOTO PACKpPBITUSI TEMbI TPEOYHOTCS
JOTIOJTHUTENBHBIE BOIIPOCHI.

Bricokun YPOBEHb. OO0yuarommiics 3HAET buznueckue
3aKOHOMEPHOCTH M TIOHMMAaeT NPOLECChl (PU3UUECKUX SBICHUI.
MoseT naTh JIOTMYECKU BBIIEP)KAHHBIN OTBET, JEMOHCTPHUPYIOIINN
IOJIHOE BJIQJICHUE MAaTEPUAJIOM.

Yposenv npaxmuueckux nagvikos u ymenuii. Bradenue mexuonoeusmu
pabomsl 6 yugposoll cpede, aHaIU3 U OOCMOBEPHOCMb NOJYUEHHLIX
Pe3yIbmamos:.

Huskuii ypoBeHb. TpeOyeTcss MOCTOSIHHAs KOHCYJbTaluWs Ieaarora
IpU MIPOrPaMMUPOBAHHUU MTAPAMETPOB B LIU(POBOH cpeie.

Cpennuii ypoBeHnb. TpeOyeTcsl mepuonyecKkoe KOHCYJIbTUPOBAHUE O
TOM, Kakh€ METOJIbl HCIOJB3YIOTCA IIPH AHAIM3E PE3YJIbTATOB
U3MEPEHH, MporpaMMHpOBAaHUE MapaMeTpoB B LU(DPOBON cpeje.
BbIcoknii ypOBEHb. CamocrosTenbHbIN BBIOOD METOJIOB
aHalin3a U 00pabOTKHU PKCHEPUMEHTANbHBIX PE3yJIbTaTOB, CBOOOIHOE
BJIaJICHUE TTPOTpaMMHBIM oOecrieueHrueM uppoBoil 00pa3zoBaTeIbHON
Cpellbl.

Conpsidcernue yugposvix 0amuuKos ¢ 1abopamopHuiMu YCMaHOBKAMU:

Huzkuit yposenb. He Moxker coOpaTh ycTaHOBKY C JaTyukaMu 0e3
ITOMONIH NEArora.

Cpennuii ypoBeHb. MOKeT coOpaTh YCTAHOBKY C JaTYMKaMU MpPU
MOJICKA3Ke Meaarora.

Bricoknii ypoBeHb.  CrmocoOeH caMOCTOSITEIbHO coOpath
YCTaHOBKY C JaTYUKaMHU, ITPOSBIISI TBOPUECKUE CLIOCOOHOCTH.

@opMbl IOIBE/ICHUS UTOTOB Peau3aluy NPOrpaMMbl

OTcnexxuBaHue pe3ysibTaTOB 00pa30BaTEIBHOTO MPOIECCa OCYIICCTBISCTCS
10 pe3yJIbTaTaM 3allUThI MPAKTUICCKUX PaboT.

[Ipu moiBEAEHUHU UTOTOB OCBOEHHUSI IPOTPAMMBbI UCIIOJIB3YOTCS:

oTIpoC;
HaOJIIOCHUE;

aHaJIN3, CaMOaHaJIn3,
co0ecenoBaHue;

BBITIOJIHCHHE TBOPYECKHUX 3a/IaHMI;

y4acCTHE JETEU B IKCIIEPUMEHTAIBHBIX Typax OJIMMIIAAJA, KOHKypcax U
(dbecTUBAIAX Pa3IMYHOTO YPOBHS.

MaTtepuajabHO-TeXHHUYECKOE 00ecneuyeHmne:

1. Jlamuuxu yugpposou nabopamopuu Releon:

- IaTYMK OTHOCHUTENIbHOU BiIaxkHOCTH (0T 0 10100%);

- nudpoBOH JaTUKK TeMieparypsl (0T—20 10 120°C);

- nudpoBoit gatunk abcomrotHOTo nasienus (0T 0 mo 500 xI1a);

- 1aT4uK MarauTHoro 1o (ot -80 mo 80 mTo);

- MaT4uK HanpspkeHus (ot -2 10 2 B; ot -5 10 5 B; o1 -10 10 10 B; o1-15 1o



15 B);

- nat4uk Toka (o1 -1 10 1 A);

- TaT4uK akcenepometp (29, 49, 89);

- USB nByxkananbsHbIi ociimsuiorpad (ot 0 o 100 B);

- HOYTOYK C ITpOrpaMMHBIM 00€CIICYeHUEM.

2. Becnomoeamenvnoe obopyoosanue:.

- METAJUIMYECKNHN [APUK;

- MEpHBIE CTaKaHbl, MEH3YPKH, eMKOCTH A0 oT 250 mi 10 500 mu1 ¢ ropsuei,
XOJIOJIHOM BOJIOM;

- DJICKTpUYECKas TUIUTKA;

- TaMTIa HaKaJIMBAHWS;

- ICTOYHHK TTUTAHUS;

- COEIMHUTENIbHBIC TTPOBO/IA;

- KJIIOY;

- peocrar;

- CTIUPATIBHBIA PE3UCTOP WU CIIUPATTD;

- ropenka (CBeuKa);

- PE3UCTOPHI WIM Mara3uH COMPOTUBIICHUN;

- II0JIOCOBOM MarHuT;

- IPSAMOU POBOJHUIK;

- nepeBsinHas nuHelka (ot 0-30 cm), mobast TuHelKa, KapaHaallr;

- anexTpoHHbIe Bechl (0T 0 10 200 T);

- MOHETKA,

- TIOTJTABOK WJTH MPSIMOYTOJIBHASI KOPOOOUYKa ¢ OTBEPCTHEM JIJIS TaTUHKA,

- aKcesepoMeTp (JaTYUK YCKOPEHHs) Ha MPY>KMHE U3BECTHOM )KECTKOCTH;

- IITATUB C JIAKOW 1 My TO;

- KOHJIGHCATOP MOCTOSIHHOM €MKOCTH WJTM Mara3uH KOHIEHCATOPOB.

Opranuzanusi pabo4ero MpOCTPAHCTBA OOYYAIOIIETOCs OCYIIECTBISETCS C
HCIIOJb30BAaHUEM 3/I0pOBbecOeperammmx TexHoJoruid. B xome 3aHsATHS B
00s13aTeIbBHOM TOPSIIKE MPOBOJAUTCA (PU3KYJIBTHAY3bI, HANPABJICHHBIC HAa CHSTHE
0OIIIEro M JIOKAJIBHOTO MBIIIEYHOTO HAMpPSKEHUS OT KOMITbIOTEpa ¢ HU(poBOi
nabopatopuu. B coxepkanne — QU3KYIBTYPHBIX MHHYTOK  BKJIOYAIOTCS
YIOPAXKHEHUS HA CHSITUE 3PUTEIBHOTO M CIIyXOBOTO HAIpPSKCHUS, HAMPSHKECHUS
MBIIII TYJIOBUINA W MEJIKHX MBIII KHACTEH, HA BOCCTAHOBJICHUE YMCTBEHHOMU
PaboTOCTIOCOOHOCTH.



VUEBHBIN ITJIAH

IIporpamma 5 nHeii 06yuenusi (16 yacos)

VYUEBHbBIU ITJIAH
Paznen Tema Koa-Bo uacos ®opma
TEOPH | MPaKT | Bcer MoABeAeHHUS
| HKa 0 HTOIOB
dasoBrle 1. BBogHoOe 3aHgTHe: 1 0 1 Ormpoc
TIEPEXO0/IbI [TporpaMmmMHOe oOecrieueHue
Releon. Texnuka 6e30macHOCTH
2. OnpeneneHue yaeiabHOR 0,5 15 2 Ornpoc, HaOIIOIcHUE,
TEIJIOEMKOCTH METAJIITMYECKOTO cobece0oBaHuE,
apuKa JIOTIOJTHUTEIBLHOE
3. U3yuenune oTHOCUTENLHON 0,5 0,5 1 TBOPYECKOE 3a]aHuE,
BJIQKHOCTH FOPSYETO U aHajun3
XOJIOJTHOTO BO3/yXa. JIOCTOBEPHOCTH
pe3ysbTaToB
[TocTostHHBIN 1. [Toctpoenue BoabT-ammepuoui| 0,5 15 2 | Onpoc, HabmoieHue,
IEKTPUICCKU XapaKTEPUCTUKH JIAMITHI cobecemoBaHue,
1 TOK HaKaJIMBaHUSI. JIOIIOJTHUTEILHOE
2. V3ydeHne 3aBUCUMOCTH 0,5 0,5 1 | TBOPYCCKOC 3a/IaHNC,
COTPOTHUBJIEHHS CTIUPAIH axanms
PE3UCTOpa OT TEMIIEPATYPHI. AAOCTOBCPHOCTH
pe3yJIbTaTOB
[locTostHHOE 1. MarauTHOE MOJe MPSMOTO 0,5 15 2 Omnpoc, Ha0nroaeHue,
MAarHUTHOE I10JIe MIPOBOJHHUKA C TOKOM cobeceoBaHueE,
2. 3aBHCUMOCTh MAarHUTHOI'O 0,5 0,5 1 | AOHOJHHTEIBHOC
MO ITOJIOCOBOrO MarHuTa OT TBOPYCCKOC 3aJaHKC,
pacCTOSHUSA aHallnus3
JIOCTOBEPHOCTH
pE3yIIbTaTOB
ONEMEHTHI 1. Onpenenenue MNIOTHOCTH 0,5 1,5 2 | Ompoc, HabnoeHKE,
CTaTHUKH U nepessinaoi nHeikn MOXITA cobeceloBaHue,
TUAPOCTATUKH JIOIIOJTHUTEILHOE
TBOPYECKOE 3a/IaHue,
2. 3yuenue 3aBUCUMOCTH 0,5 0,5 1 aHajn3
JIaBJIEHUS B KUJIKOCTH OT AOCTOBCPHOCTH
TTYOWHBI IOTPY>KESHUS. pe3yNbTATOB
KomnebarenrsHbIe 1. F'apmMoHnUeckue KoeOaHus. 0,5 15 2 Omnpoc, HaOIIOIeHTE,
CHCTEMBI Onpe/eieHre XapaKTePUCTHK cobeceoBaHNE,
K0J1€0aTEILHOrO IBHKEHUS JIOTIOTHUTETIBHOE
MPYKUHHOTO MASITHUKA TBOPYECKOC 3a1aHNE,
2. AHanu3 dJIEKTPOMArHUTHBIX 0,5 0,5 1 | aHamms
KoJIeOaHWi KOHIEHCATOPa B IIEITH AAOCTOBEPHOCTH
MMEPEMEHHOTO TOKa pe3yIIbTATOB
Bcero 6 10 16




COHAEPXXAHUE ITPOI'PAMMBI
[Mporpamma 5 nueii o0yuenwust (16 vacos)

Paznen «@a30Bble nepexoabi».

Tema 1. Brognoe 3anstue. [lporpammuoe obecnieuenne Releon. Texnuka
0€30MacCHOCTH.

Teopusa: IlpsimMple W KOCBEHHbBIE U3MepeHuA. MeTtoauka o00pabOTKU
pe3ynbTaToB u3MepeHuil. OCHOBHBIE TPEOOBAHUS K BBINOJIHEHHUIO MPAKTUYECKUX
pabot. Texnuka 6e3onmacHOCTU NpU padOTe 00YHAIOUTUXCS CO BCIIOMOTAaTEIbHBIM
1a60paTOPHBIM  O0OpPYAOBAaHUEM, COMNPSIKEHHBIM € HUQPOBBIMU  JTATYUKAMH.
Nuctpykius no kaxaoMy Moayito. OCOOEHHOCTH MPOTrpaMMHOTO OOecTeUeHHUs
Releon. IludpoBble natumku. I[logkmouenwe K HOYTOYKy. ['paduueckas
MHTEPIIPETAINS SKCTIEPUMEHTABHBIX JAHHBIX.

dopMmbl 3aHATUN: JIEKIU, Oecena.

Tema 2. Onpenenenue yaenbHON TETIOEMKOCTA METAITMYECKOTO [IapuKa.

Teopus: HarpeBanue U oxyaxjaeHue Teil. KoinyecTBo TemaoThl. YenbHas
TEIUIOEMKOCTD BEIIECTBA. Y PaBHEHHE TEIIOBOTO OanaHca. OOCyXIeHNE TEIUIOBBIX
OTEPb.

[IpakTuka: pacu€r yAeIbHOM TEIUIOEMKOCTH METAJUIMYECKOTO IIapuKa,
UCIIOJIb3YSl TIPOIIECC TEIUIO0OOMEHA MEXKIy IIAPUKOM U ropsyed BOJIOM B MEPHOM
CTaKaHe.

®dopMel 3aHATUI: Oecea, MpakTuieckas padoTa.

OOopynoBaHue: NaTYUK TEMIIEPATypbl, METALTUYECKUN IIAPUK, MEPHBIN
CTaKaH C ropsiue BOAOU

Tema 3. M3ydyeHune OTHOCHTENHHOW BIAXHOCTH TOPSYETO M XOJOTHOTO
BO3/1yXa.

Teopus: ucnapenue u KoHueHcanus. Haceimennsli nap. JlaBieHwue
HAaCBIIIEHHOIO Mapa. 3aBHCHUMOCTh JABJECHHUS HACBIIIEHHOIO  mapa  OT
temneparypbl. [lapunansHoe ngaBieHue. AOCOMIOTHAS UM OTHOCHTENbHAs
BJI&YKHOCTB BO31YXa.

[TpakTuka: ompeneneHne OTHOCHUTEIBHOM BIIAXKHOCTH XOJIOJHOTO BO3TyXa
(Bo3myxa B TIOMEIIEHUH) C TIOMOIIBIO aTYWKa OTHOCHUTENBHON BIaXHOCTH. J[7st
ONpe/eNieHUus OTHOCUTENIBHON BIQXKHOCTH TOpPSIUEro BO3AyXa HeoOXxoauma
AJIEKTpUYecKasl IUIMTKA, HarpeBaromas Bo3ayX. Takum o0pa3oMm, € TMOMOIIBIO
JaT4nKa MPOUCXOAUT (PUKCAIUST OTHOCUTEIBHOMN BIIQXKHOCTH BO3yXa [0 MEpE €ro
HarpeBanus. llemecooOpa3Ho TOCTPOUTP U MPOAHATU3UPOBATH  Tpaduk
3aBHCHUMOCTH OTHOCUTEIBHON BIAKHOCTH OT TEMIIEPATYPHI.

dopMmel 3aHATHI: Oecena, MpaKTUIecKast paboTa

O60py,Z[OBaHI/I€: JaTUUK TEMIICPATYPhI, OJJCKTPHUYCCKasd IIJIMTKA, JaTYHK
OTHOCHUTEJIBbHOM BIAXKHOCTH BO3ayXxa.



Pasznea «I1ocTOSTHHBIN 3JIEKTPHYECKHH TOK».

Tema 1. TIloctpoeHue BOJIBT-aMIIEPHOM  XapaKTEPUCTUKU  JIAMIIBI
HaKaJIMBAHMUS.

Teopusi: cuna Toka, HANpsKEHUE, CONPOTUBIICHHUE, DJICKTPUYECKas IIEIb.
3akoH OMa JiJ1d y4acTKa Leu.

[IpakTuka: cOopka IEKTpUYEeCcKO menu (Mociie0OBaTEeIbHOE COEAMHEHHE
MCTOYHUKA MUTAHUS, PEOCTaTa, JaMIIOYKH, KJIK0Ya, JaTYMKA TOKA; MapajulesIbHO K
JaMmIie TMOJACOEIUHSAEM JaTyuK HamnpsokeHus). Perymstopom peocrata MeHseM
HakKaj JiaMIibl (HeoOxoaumMo 3aUKCHPOBATh HE MEHEE TpeX IMOJIOKEHHH Hakala
JIAMITBL: HAKaJI IPU MAKCHUMAJIbHOM COIPOTUBIIEHUH PEOCTaTa, IPU MUHUMAJIBHOM,
HECKOJIbKO MPOMEXYTOUHBIX TIOJIO)KEHH peocrtata). Duxcupyem noka3zaHus
JATYUKOB TOKA M HANPSKEHUS I KaXJO0rO IOJIOKEHHs peocrarta. Mcronb3ys
1M (ppoByIO0 000JO0UKY MPOTPAMMBI, 3aHOCUM JJAaHHBIE B TAOJIMILY U CTPOUM IO 3TUM
JAHHBIM  BOJIbT-aMIlepHYI0 Xapaktepuctuky (BAX) nammbl HakaauBaHUS.
Bo3moxkHa HenuHelHas 3aBUCMMOCTh. B 3ToM cinydae HE0OX0AMMO 00s3aTeNIbHO
IPOKOMMEHTHPOBATh NPUUUHY HenuHerHocTH BAX.

®dopMel 3aHATUI: Oecesa, MpakTudeckas padora.

O60py,[IOBaHI/I€2 HNCTOYHUK IIMTaHHA, KIIOY, pCOCTaT, JlaMIlda HaKaJIMBAHU:I,
COCOMHHUTCIILHBIC ITPOBOAA, JaTYHUK TOKA, JaTYHUK HAIIPSAXKCHHA.

Tema 2. M3ydyeHue 3aBUCHMOCTH CONPOTHUBIICHUS CIHUPAIM PE3UCTOpPA OT
TeMIIEpaTypHI.

Teopus: 3JIEKTPUUECKUM TOK B METajlaX. 3aBUCHUMOCTH CONPOTHUBIICHHS
METaJJIa OT TEMIIEPATYPBI.

[IpakTuka: cOopka 3JIEKTpUUECKON ILenu (MOoCciIeI0BaTeIbHOE COEIUHEHNE
UCTOYHWKA MMUTAHUS, COUPAIA-PE3UCTOPA, KIFOUYA, NaTYMKA TOKA; MapajuleNIbHO K
CIUPAIU-PE3UCTOPY MOJACOEAUHIEM NaTUMK Hanpsbkenus ). [loa cnupanbio ctaBum
ropeiKy wid cBeuky. @UKCHpyeM MOKa3aHWs JAaTYMKOB TOKAa M HAMNPSKEHUS IO
Mepe HarpeBaHus crnupaid. Mcnonb3ys uudpoByr0 000J0YKY MPOrpaMMBbL,
3aHOCUM JaHHble B TaOJUIly, BBIUMCIsEM 1O 3akoHy Oma CONpOTHUBIICHUE
CIUPAIU-PE3UCTOPA IO MEPE €ro HarpeBa U CTPOMM IO 3THUM JAHHBIM Tpaduk
3aBUCUMOCTH CONPOTHUBIIEHUSA coupaid oT Temmepatypsl. ConpoTuBiieHue
COUpaI B 3KCIEPUMEHTE OyJIeT MEHSAThCS HE3HAUUTEIbHO, IMOATOMY JIydlle
noo0paTh cHupaigb U3 JIETKOIUIABKOTO METajula, JHO00 3HAUUTEIbHO H3MEHSThH
CTENIEHb HAIPEBA CIIUPAIH.

dopmMmel 3aHATUI: Oecesa, MpakTudeckas padora.

O6opynoBanue:  HUCTOYHUK  NUTaHUS,  KIIOY,  CIUPaIb-PE3UCTOD,
COCIMHUTENIbHBIE TPOBOJA, JAaT4YMK TOKA, JaTYUK TEMIIepaTypbl, JaTYUK
HaNpPsDKEHUS, TOpeJIKa Ui CBeyva.



Pasznea «IlocTosiHHOE MAarHUTHOE I10JIE».
Tema 1. MaruutHoe 1osie IpsMOro IPOBOJIHUKA C TOKOM.
Teopus: MarHUTHOE MOJIE NPSAMOro MPOBOJIHUKA C TOKOM. OnbIT AMIepa.

[TpakThka: cOopka SIEKTPUUECKON menu (MOCIeNOBATEIIEHOE COSAMHECHHE
UCTOYHUKA TMUTAHUS, MPSIMOTO IMPOBOJHHUKA, KIIOYa, PEOocTara, JaTYWKa TOKa).
JlaTyuk MarHUTHOTO TOJS TOJKIIOYAETCS HANpPOTHUB MPOBOAHHWKA W MIPH
3aMBIKaHUW KItoya (UKCHPYET HHIYKIUI0O MarHUTHOro mouss. /[l aHammza
3aBHCHMOCTH CHJIBI TOKAa OT TOSIBJICHHUS BOKPYT MPOBOJHHWKA MAarHUTHOTO IOJIA,
MEHSIEM TIOJIOKCHHE peocTaTa. BO3MOXHO, NpH HEWM3MEHHOW CHJIE TOKa
nepeMeniarh JaTddK MarHuTHOTO Toyist (MO  TmpsiMOM:  Onvbke, Jlanblie).
[lenmecoobpa3zno mpoBecTH Tpaduyeckuil aHamM3 3aBUCUMOCTH UHIYKIIHUU
MarHUTHOTO TIOJISI OT BEIMYMHBI CHIIBI TOKA.

dopwmbl 3aHATUN: Oecena, MpakTUIecKas padoTa.

OOGopynoBaHHMe: HWCTOYHUK TWTAaHMS, KIIOY, JaTYMK TOKa, JaTYUK
MAarHUTHOTO MOJIsI, TPSIMOW MPOBOJAHUK, PEOCTAT.

Tema 2. 3aBUCHUMOCTb MATHATHOIO TMOJS I[OJOCOBOTO MArHura OT
pacCTOsTHHUSL.

TeOpI/IHZ CCTCCTBCHHBIC U UCKYCCTBCHHBLIC MAI'HUTEI, IIOJIFOCA MAarHUTaA.

[IpakTuka: mpoOBOAMUTCS T.H. MPOBEPKA 3aBUCUMOCTH WHIYKIIMA MarHUTHOTO
MoJIE TIOJIOCOBOTO MarHuta OT paccTosiHusl. [IpoBepka mpoBomuTcs Kak iis
CEBEpPHOro, TaK M IJIs FOKHOIO MOJOCOB MarHuta. llenecooOpazHo mpoBecTu
rpaguUecKuii aHajaM3 3aBUCUMOCTH HWHAYKIIMM MAarHUTHOTO IO MarHuTa OT
pacCcTOsTHUSL.

@opMbl  3aHATHIA: Oecena, npakTudyeckas — pabora.

O6opynoBaHHe: TaTYUK MAarHUTHOTO TTOJIS, ITOJIOCOBOM MarHur.

Pa3nesn «jieMeHThI CTATUKHA U THAPOCTATHUKM.
Tema 1. Onpenenenue maoTHOCTH AepeBsiHHON nuHeikn MOXTA.
Teopus: ycioBue paBHOBecUs pbluara. [ImoTHOCTE BelecTsa.

[Ipaktuka: gepesinnas nuHeiika MOJXXI'A npencrasnsier coboit peiuar. Ha
OJIHOM KOHLE JIMHEWKa MOMEIIAETCS MOHETKa, Macca KOTOPOW HM3MEPSIETCA C
NOMOIIBIO JJIEKTPOHHBIX BeCOB. Maccy nuHeliku cuumaem Heu38eCmHoil U He
uzmepsaem e€é Ha INEeKMPOHHBLIX 6ecax. [[ns paBHOBeCcHs MOHETKM Ha JIMHEUKE
HCHOJIB3yEM KapaHJall B KAa4eCTBE TOYKU ONOPbL. BTOpOM JIMHEMKON W3MEHSIEM
nuHeiHbie pazmepsbl JduHekn MOXIA (mist Beruucienus oobema). Mcmonb3ys
YCIIOBHE paBHOBECHS (IIPaBUJIO MOMEHTOB CHJI), ONpPENENsieM IUIOTHOCTb
JNEPEBSHHOW JINHEWKHU.

®dopMbl 3aHATUI: Oecea, MpakTUYecKas padbora.

O6GopynoBanue: paepeBsHHas JjuHeiika MOJXI'A, nunHelika, MOHETKa,
AJIEKTPOHHBIE BECHI, KapaH1alll



Tema 2. lV3yueHue 3aBUCUMOCTH JaBICHHUS B KHUAKOCTH OT TJIyOMHBI
IIOTPYKECHUS.

Teopus: naBnenue. 'mapocratuyeckoe napienue. 3akoH [lackans.

[IpakThka: TPOBOAWTCS  aHAJIW3  JAaBICHUS  OKHJIKOCTH  IIOIUIaBKa
(kopoOOYKH), COCTUHEHHOTO C JATYUKOM JABICHHSI OT TJIyOMHBI TOTPYKCHUS
noruiaBka (KopoOouku) B cocya ¢ Boaou. llemecooOpa3Ho mocTpouTh rpaduk
3aBHCHMOCTH JaBJCHHS TIOMJIaBKa (KOPOOOYKH) B JKHUAKOCTH OT TIyOWHBI
NOTPYKCHHsI B BOAy. Takke MOXXHO TPOBEpPHUTHh 3akoH llackamsi, moBopadmBas
MOTIaBOK (KOPOOOUKY) B pa3HbIe CTOPOHHI.

dopMel 3aHATUI: Oecesa, MpakTudeckas padoTa.

O6opynoBanue: abCOMIOTHBIN JAaTYMK JaBIICHUS, COCYNl C BOJON (MEpHBIN
CTaKaH), TMHEUKA.

Pa3znen «KoJgedaTeanbHBIE CHCTEMBD.

Tema 1. Tapmonunyeckue konebanusi. OnpeneneHrue XapaKTEPUCTUK
K0JIe0ATEIbHOIO JIBXKEHUS MPY>KMHHOTO MasiTHUKA.

Teopus: XapakTepUCTUKH  KOJIEOATETHLHOTO JBMKCHHUS:  aMIUTUTY.Ia
KoJieOaHUM, Tepro, 4acToTa.

[IpakTrka: B KauyecTBE rpy3a Ha MNPYKUHE BBICTYNAET CaM aKCEJIEPOMETP,
IIPUKPEIJICHHBIN K MPYXUHE W3BECTHOM KECTKOCThIO. [IpyknHa u akcemepoMeTp
MOJBEILICHBI Ha IITaTUBE. 3aNKChbiBas BTOpor 3aKoH HbploTOHA 1151 akcelepomerpa
U U3MEpss 3apaHee MacCy akKcelepoMeTpa, OIpeAesisieM aMIUTUTYy KoJeOaHui
akcenepomerpa. Hcmonb3ys ¢opmyiny rmnepuoaa KoyieOaHWW — MPY>KUHHOTO
MasiTHUKA, OMpeJessieM IMEepuoJ W YacToTy KoyieOaHui akcerepomerpa. Ctout
OTMETUTb, YTO KOJI€OaHUSI JOJDKHBI OBITh MPUOJUKEHBI K TapMOHUYECKUM,
MO3TOMY OTKJIOHEHUE aKCEIEPOMETPA OT MOJIOKEHUSI paBHOBECHS HEOOJIBIIOE.

dopmbl 3aHATUN: Oecena, MpakTUiecKas padoTa.

O6opynoBaHue: MTATUB C JAOKOM U MYy(TOH, aKcelrepoMeTp, MpyKUHa C
U3BECTHOU KECTKOCTBIO, IJIEKTPOHHBIE BECHI.

Tema 2. AHanu3 >IEKTPOMArHUTHBIX KOJICOaHUN KOHJEHCATOpa B LIETH
MIEPEMEHHOTO TOKA.

Teopus: KOHIEHCATOP B IETH MOCTOSIHHOTO W MEpeMEeHHOro Toka. Kparkoe
YCTPOUCTBO ocumuiorpada.

[TpakThKa: mOBeICHNE KOHACHCATOPA B IIEHH IMOCTOSHHOIO M IMEPEMEHHOTO
TOKa. AHAIM3 JaHHBIX C ocuiuiorpada.

@OopMBI 3aHATUN: IPAKTUYECKOE 3aHATHE.

ObopynoBanue: ocriorpad, KOHAEHCATOP MOCTOSHHOM €MKOCTH, JIaMIia
HaKaJIUBaHUS, KIFOY, COEIMHUTEIbHBIE TPOBOIA.



Opranu3anMoHHO-NEeJArorn4ecKue yCJa0BUs peaju3aliu MporpaMmbl

[legaror  JOMONMHUTENBHOTO  OOpA30BaHHUs, PEATU3YIOUIMN  JTaHHYIO
oporpaMmy, JAOJDKEH HMMETh BbICIIEE NPOQPECCHOHANbHOE O0pa30BaHUE WIIU
cpeaHee npodeccuoHalbHOEe O00pa3oBaHHME B OOJIACTH, COOTBETCTBYIOILEH
npoduIIo Kpy>KKa, 6e3 mpeabsaBIcHs TPeOOBAHUN K CTaxy paboThl, 10O BBICIIEE
npo¢ecCuoHaIbHOE 00pa30BaHUE WK cpeliHee IPodhecCUOHATBbHOE 00pa30BaHUE U
JOTIOJIHUTENBbHOE MTPO(ECCHOHATIBHOE 00pa30BaHUE 10 HAIpPaBICHUIO
«O0pa3oBaHue U NIe1aroruka» 0e3 MperbsABICHUs TPEOOBaHUH K CTaXKy pabOThlI.

MoTuBaluoOHHBIE YCIOBHSA

Ha y4eOHbIX 3aHATHAX U MACCOBBIX MEPOIPUATHIX 0CO00E MECTO YIEISIETCS
GbOopMHpPOBAaHHIO MOTHBALMA OOyYAIOIIMXCA K 3aHATHIO JIOTOJHUTEIHHBIM
oOpazoBanuem. [is 3Toro:

— YJOBJIETBOPSIOTCS Pa3zHOOOpa3Hble MOTPEOHOCTH OOYyYaIOIMIUXCSA: B
co3daHNM KOM(OPTHOTO TICMXOJOTHYECKOTO KJIMMaTa, B OTIBIXE,
OOIIEHUHU U 3alUTe, IPUHAISKHOCTA K JETCKOMY OOBEINHCHUIO, B
CaMOBBIPQXEHUH, TBOPYCCKOM caMopeanu3alui, B TPU3HAHUH U
yCIIexe;

— JIETH BKJIIOYAIOTCSA B MPAKTHYCCKUN BUI ACITCIBHOCTH  TIPH
IpyNIoBoil paboTe, ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH M YPOBHEM
COXPaHHOCTH 37I0POBBS;

— Ha 3aHATUSAX  pemIaloTcsd  3aJaud  TpoOJEeMHOro  Xapakrepa
TTOCPEZICTBOM BKJTFOUCHHSI B HAYYHO-HCCIIEI0BATEIbCKYIO
NeATEeTLHOCTD;

— npoBoAATCS NpodeccHuoHadbHble MPOOBI W JAPYTHE MEpPONPUITHS,
CIIOCOOCTBYIOIITHE poheCCHOHAIBHOMY CaMOOTIPEICIICHUIO
oOydJarommxcs.

MeToauyeckue MaTepHuaJbl
Meroanueckoe 00€creueHne MPOrpaMMBbl BKITIOYACT MPUEMBI M METOIBI
OpraHu3alMi  00pa30BaTEIBHOTO  TPOIECCa, AWJAKTHYCCKHE  MaTepHalbl,
TEXHUYECKOE OCHAIICHUE 3aHATHH.
Jlnst obecriedeHnsi HArJSIIHOCTA M JOCTYITHOCTH HM3y4aeMOro Marepuaia
MeJIaror UCTOIB3YET PA3INYHbIE METOIMYECKHUE U JUAAKTUICCKUE MATCPUAITBI.
Harnsinapie mocoOwust:
— cxeMarnueckue (mudpoBoe 000pyIOBaHUE, CXEMBI, MPE3CHTAIINH,
aJITOPUTMBI);
— ©CTECTBCHHBIC M HaTypajbHbIC (BCIIOMOTATEILHOE 000PYI0BAHUE IS
PAKTHYECKHUX padoT);
— 0O0beMHbIE (MAKETHI);
— WUIIOCTpaluy, ciaiasl, rpaduku, Qororpadun U PUCYHKHU
HKCIIEPUMEHTAIbHBIX PE3YJIbTaTOB U3MEPECHHUIA;
— 3BYKOBBIE (BHI€OMATEPHUAIIbI).



NudopmanuonHoe odecnieyeHre NporpaMmbl

HNuTepHeT-pecypcesnl:

Bunmeomarepuanst mo padore Ha miatdpopme Releon. // URL:
https://rl.ru/solutions/complekts.php?id=3242800204

Cnmcok aurepatypsl:
HopMmaTuBHBIE TPaBOBbIE aKThI

denepanbHbiii 3aK0H «O0 obpazoBannu B Poccuiickoit deneparum
ot 29.12.2012 Ne 273-®3.

Vkas3 IIpe3unenta Poccniickoit @enepannn «O Mepax no peain3annu
roCyJapCTBEHHOM MOJMTHKU B 00JacTH 0Opa30BaHUS U HAYKH» OT
07.05.2012 Ne 599.

Vka3 Ilpesunenrta Poccuiickoit @enepanun «O MEpONPUATHIX IO
peanu3anyy ToCyIapCTBEHHON COIMaNbHON MOMTUKW OT 07.05.2012
Ne 597.

Pacnopsokenne Munuctepcersa [Ipocsemnienus ot 12 .01.2021 Ne P-6
«O0 yTBEpXKACHUM METOJAMYECKMX PEKOMEHJALMK MO CO3AaHUI0 U
(YHKIIMOHUPOBAaHUIO B 0OLIEO0pa30BATEIbHBIX  OpPraHU3ALMSIX,
PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH M MaJbIX IOpPOJax, UEHTPOB
oOpa3oBaHuUs €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOU
HaIlPaBJICHHOCTEN.

[Tpuka3z MunuctepcrBa npocemienns PO ot 09.11.2018 r. Ne 196
«O0 yrBepxkaeHun Ilopsaka opraHuzanum HM  OCYUIECTBJICHHS
o0Opa3oBaTeNbHOM JEATEIBbHOCTH o JOTMOJIHUTEIIbHBIM
o011e00pazoBaTeNbHBIM MPOTPAMMAM)).

[TocTanoBnenue ' 1aBHOTO rOCyAapCTBEHHOIO CAHUTAPHOTO Bpaya PO
ot 04.07.2014 N 41 «O06 ytBepxknennn CaunlluH 2.4.4.3172-14
«CaHUTapHO- SIUAEMHOJIOTHYECKHE TpeOOBaHUS K YCTPOMCTBY,
COJEPKAaHUIO W OpraHu3allud pexuMa padoThl 00pa30BaTEIbHBIX
OpraHu3alyi JOMOJHUTEIBHOTO 00pa30BaHus AETEI.
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