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ITOACHUTEJIBHAA 3AIINCKA

JlonoaHuTeNbHAS oOureoOpa3zoBareabHas oO1iepa3BUBaronas
nporpamma «l{udpoBas madoparopusi PU3NYECKOrO HKCIEPUMEHTA» SBIISIETCS
POrpaMMOi €CTECTBEHHO-HAYYHON HANMPABJIEHHOCTH, TPOoduis — PuU3nKa.

AKTYaJIbHOCTH IIPOrPaAMMBbI

®du3nka Kak Hayka o Hambonee oOONmMX 3aKOHAX MPUPOJBI, BHOCHUT
CYILLIECTBEHHBIM BKJIaJl B CHCTEMY 3HaHMil 00 Okpykaromem mupe. Ee ocHoBHas
IIPaKTUKO-OPUEHTUPOBAHHAS (3KCIEPUMEHTAIIbHAS) COCTABIISIONIAS UMEET BaXKHOE
3HAYEHUE B PA3BUTHUU COBPEMEHHBIX HAYYHO-TEXHOJIOTMYECKUX HANpaBICHUN B
TaKMX 00JIaCTAX, KaK TEHETHKAa, HAHO-3JIEKTPOHMKA, (PU3MYecKas XUMHUA U T.1.
[MudpoBuzanus uHbOpMaMK KpailHe HEOOXOIMMa JJIsi TOYHOTO HCCIEIO0BAaHUS
OOBEKTOB MHpa TalakTUK M DJEeMEHTapHbIX dYactuil. Mcnonb3oBaHue
COBPEMEHHOro ILU(poBOro o0OpyJoBaHUS MO (U3UKE TMO3BOJISET HATJSIHO,
3pGEeKTUBHO  NpoaHAIM3UPOBaTHL M  MpeAcKa3aTb  pe3yjbTaTbl  HOBBIX
HKCIIEPUMEHTAJIBHBIX PE3YJIHTATOB.

OTian4uTebHbIe 0CO0EHHOCTH MPOrPaAMMBbI

[Iporpamma «lludpoBas nabopatopusi (HU3MUECKOTO HKCIEPUMEHTA
paccunTaHa Ha 16 3aHATUMN, pa3eleHHbIX Ha 5 pa3/ienoB (MOIyJIe):

— ®a3oBbIC NEPEXO/IBI.

— TloCTOAHHBIN 3JIEKTPUYECKUAMN TOK.

— IlocTostHHOE MarHUTHOE MOJE.

— DJIEMEHTBI CTaTUKHU U TUAPOCTATHUKHU.
— KonebaTenbHbIE CUCTEMBL.

Kaxnpiii paznen oOydyeHHs] MpeACTaBieH Kak 3Tan paOoThl, CBA3AHHBIA C
pelIeHEeM IKCIIEPUMEHTAIBHOM 3a7aun cpeAcTBaMU LU(POBOTO 1ab00OPaTOPHOTO
00opy10BaHMUS.

CopepxaHue NpOrpaMMbl OPUEHTUPYET OOYYAIOMIMXCA Ha TOCTOSHHOE
B3aUMOJICHCTBUE JIPYT C JIPYrOM M IMPENOJABATENIEM, PEIIEHUE MPAKTUYECKUX
3a/1a4y OCYHIIECTBIISIETCS C HCIIOJB30BAHUEM METOJAMKH OOpabOTKH pe3yiIbTaToOB
HKCIIEPUMEHTAIBHBIX JaHHBIX. Takke mporpaMMa OpUEHTHPYET O00ydaroImuxcs Ha
IIOMCK PAa3HBIX MOAXOJIOB K PELICHUIO MOCTABJICHHOM 3aJlauyd, C UCIOJIb30BAHUEM
ITOJYYECHHBIX 3HAHUW B PAMKax MPAKTUUECKOMN JEATEIbHOCTH.

[TporpamMmma maeT BO3MOKHOCTH PACKPBITh U3y4aeMblil pa3ien ¢ uudpoBoi
TOYKMU 3pPEHUS, B3IJSHYTh HA PELICHUE SKCIEPUMEHTAIBHOM 33Ja4d MOJ HOBBIM
YIJIOM U1l JOCTHKEHNS MAaKCUMAJIbHOTO pe3yJIbTaTa.

Ajapecar nporpaMMmsl

[Tporpamma «lludpoBass nabopaTopus (PUIUUECKOTO OIKCHEPUMEHTA
MpeHa3HaueHa s aereut ot 14 no 16 ner.

B rpynnel npuHuMmaroTcs oOywaromuecs 8-9 kmaccoB. ['pynma MoxkeT
COCTOSITh M3 JIE€TEl OJHOI0 BO3pacTa WM ObITh Pa3HOBO3pAcTHOM. [ u3ydeHus
HEKOTOPBIX TEM MOJyJiel 9 kiacca HEOOXOAUM KpAaTKUN TEOPETHUECKHU OJOK ISt
IpyIIbl 8 Kacca.

Jlist BXOkAeHUsl B 00pa30BaTeIbHbIN NPOLEcC B paMKax JAHHOW MPOTrpaMMbl



He0O0X0MM TIPO(MIIBHBIA YPOBEHb 3HAHUH MO MaTeMaTHKe M WH(OpMaTHKE, T.K.
s paboTel ¢ 1udpoBoi jgaboparopuel HEOOXOIUMO YMETh Tpadudecku
UHTEPIIPETUPOBATh WH(POPMAIIMIO U BEPHO BaphbHPOBATH B KOMITBIOTEPHOU Cpefie
MIPOrpPaMMBbI ITapaMeTPhbl BHIOPAHHOW MOJIEIIH.

Tak kak mporpaMma paszjelieHa Ha MOAYJIM W MpeArojaraer OOJbIIoe
KOJIMYECTBO IKCIIEPUMEHTATBHOU PabOThI, TipenonaraeTcs (GOpMHUPOBAHUE MUHU-
rpymi (TIo 2 9eoBeKa B KaXI0W) T JOCTIKCHHSI MAaKCUMATLHOTO PE3yJIbTata.

O0beM U CPOK 0CBOEHHSI IPOrPAMMBI
Cpok ocBoeHusi nporpaMmbl — 6 nHeil. Ha monHoe OCBO€HME MpOrpamMMbl
Tpedyetcst 16 yacoB no cmexe: 3,3,2,3,2,3 Ha KaXblil ICHb.

®opma o0yueHnust — oyHasi, paboTa B MUHU-TPYIINAX.

PexuM 3aHATHH, NEPHOANYHOCTDH U MPOJAOIKHUTEIbHOCTD 3aHATHI
[TpoI0JKATENBHOCTD 3aHATUN MCUYHUCIISIETCS B akageMudeckux dacax — 40
MUHYT, MEXK]ly 3aHATUSMU yCTaHOBJIEHBI |0-MUHYTHBIE IEPEMEHBI.

Ilenaroruveckass  mejaeco00pa3HOCTb

[Tenarornueckas 11enecooOpa3HOCTh 3TOM MPOrpaMMbl 3aKJIIOYAETCS B TOM,
YTO, OHA SBJSAETCS LEJIOCTHOM M HENPEPHIBHOM B TEUEHUM BCEro IMpouecca
oOyueHusi, W TMO3BOJSET WIKOJbHUKY IIAr 3a IIaroM packpelBaTb B cede
TBOPYECKHME BO3MOXKHOCTH U CaMOpEaIn30BaThCi B COBPEMEHHOM MHpE.
[IpoBenenre u 00pabOTKa H3KCHEPUMEHTAIBHBIX PE3YJIbTATOB KAXKIOW 3a/auu
dbopmupyer OOIIyI0O KapTUHY MHUPOIMOHMMAHUA U CHOCOOCTBYET pPa3BUTHUIO
HAy4HOI'O CI10c00a MBIIICHHUS.

Leas mnporpammel: (opMupoBaHHE I[EIOCTHOM KapTHHBI H3Y4aeMBbIX
MPUPOJIHBIX SIBJICHUW, OCBOEHHE 3JIEMEHTOB HCCIIEC/IOBATEIICKON JESTEIbHOCTH,
O3HAKOMJICHHE C METOJMKAMU OOpaO0OTKH HKCIEPUMEHTAJIBHBIX PE3YIhTATOB C
UCIIOJIb30BaHUEM LUPPOBOIM 00pa30BaATENBHONU CPE/bl, MOJTOTOBKA 00YUYaIOIINXCS
K Yy4acTHIO B KOH(EepeHIHUsX U (DEeCTUBAIAX, OJIUMIIMA/IaX €CTECTBEHHO-HAy4YHOU
HaIPaBJICHHOCTH.

3aa4u 1ONOJHHUTENbHOI 001Iepa3BUBAOIIEH POrPAMMBbI:
OO6pa3zoBarenbHbIE:

— 3HAKOMCTBO C MPUHIMIIOM padOThl JaTYMKOB LU(PPOBOM J1abopaTopuu
1o Qu3uKe;

— (¢GopMHUpPOBaHHE HABBIKOB COCTABJICHUS aJlTOPUTMOB 00OpabOTKH
HKCIIEPUMEHTAIBHBIX PE3YJIbTATOB B 000JI0UYKE MPOrpaMMbl U(POBOIA
o0pa3oBaTeIbHON Cpeibl;

— (QopMupoBaHUE HaBBIKOB palbOThl ¢ HUGPOBBIMU JaTYUKAMU U
BCIIOMOTATEIbHBIM JTa00PaTOPHBIM 000PYT0BAHHUEM;

— YMEHHE AaHaJU3UpOBaTh OKCIEPUMEHTAIbHBIE JaHHbIE H HX
MPEICTABIICHUE B rpa)MuECKOM WM JIPYrOM CUMBOJIBHOM BHUJE.

— (QopMupoBaHUE HABBIKOB HCCIIEIOBATEIBCKON JEATEIBHOCTH TIO
IIPEJMETAM €CTECTBEHHO-MATEMATHYECKOr0 LIMKJIa B IPOIECCE



aHaJin3a " O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX IJIAd 000CHOBaHHUS
U aprymMCHTallid  PAOUOHAJIBHOCTH  ACATCIIbBHOCTHU B paMKax
HpOCKTHOfI JACATCIIBHOCTH.

Pa3BuBaroiue:

CHOCOOCTBOBAaTh Pa3BUTHUIO TBOPYECKUX CHOCOOHOCTEM KaXJ0To
pebeHKa Ha OCHOBE JIMYHOCTHO-OPUEHTUPOBAHHOTO TIOJIX0/1a;

Pa3BUTh UHTEPEC K (PUBUKE, KAK IKCTIEPUMEHTAILHON HayKe;

pa3BUTHE TBOPUYECKOrO MOTEHIMAIA U CAMOCTOSITEIBHOCTH B paMKax
MUHU-TPYIITIBI,

pa3BUTHE TCUXO(PU3UYECKUX KAYECTB, OOydYaroOUIUXCs: MaMsTh,
BHUMAaHUE, AaHATTUTHYECKHUE CITIOCOOHOCTH, KOHIIEHTPAIINIO U T.1.

BocmnmrarenpHbIE:

dbopmupoBaHue OTBETCTBEHHOTO MoX0/1a K pELIEHUIO
AKCHEPUMEHTAIbHBIX 33]1a4;

dbopMupoBaHHE HABBIKOB KOMMYHHKAllUM CpPEAd  YYACTHHUKOB
MIPOTPaMMBbl;

dbopMupoBaHHUE HABBIKOB KOMAHHOM PabOTHI.

IpuHuMIIBI 0TOOPA cONEPKAHUA
OOpa3oBaTesbHbIN MPOLIECC CTPOUTCS C YUETOM CIEAYIOIIHUX TPUHIUIIOB:

l.

2.

KynsTypocoobpasnoct u mpupogocoobpasHoctu. B mporpamme
YYHUTBIBAIOTCS BO3PACTHBIC U WHIUBU Ty IbHBIC OCOOCHHOCTH JICTEH.
Cucremnoctu. llomydeHHple  3HaHWS, yMEHUS W HaBBIKH,
OOy4JaroImuxcss CHCTEMHO TPHUMEHSIOT Ha TMPaKTUKE, CO3/1aBast
MPOCKTHYIO paboTy. ITO MO3BOJISIET UCTIOJIB30BATh 3HAHUS U YMCHUS B
€IMHCTBE, IIEJIOCTHOCTH, peanu3ys COOCTBEHHBI 3aMbICel, YTO
CIOCOOCTBYET CaMOBBIPXKEHUIO peOeHKa, pa3BUTHUIO €r0 TBOPYECKOTO
MOTEHIMAA.

KommekcHocTn  m mocnenoBarenbHOCTH.  Peanmm3anust  3TOro
MPUHITMIA TPEINoIaracT IMOCTENEHHOE BBEJACHUE OOYydYalOIMMXCS B
MUP SKCTIEPUMEHTATHHONU HCCIIEOBATEIBCKON (UK.

Harnmsmaoctu. Mcmonp30BaHWe HATJISIHOCTH TIOBBIIIACT BHUMAHHE
oOyydaromuxcs cpeAacTBaMu paboThl Ha UU(POBOM J1AOOPATOPHOM
o0opyOoBaHUM, YTIyOJseT WX HMHTEpeC K HM3yd4aeMOMY Marepuaiy,
crioco0CTByeT Pa3BUTHIO BHUMAaHUS, BOOOpakeHUS,
HaO0JII0AATEIbHOCTH, MBIIILICHUS.

OcHoBHBbIE (pOpMBI U METOABI
B xome peamu3zanuu mOporpaMMmbl  UCIOJIB3YIOTCS  cleayroue (popmbl

o0y4eHus:

ITo oxBary meTen: rpynIoBbIe, KOJUIEKTUBHBIE.
[To xapakTepy yueOHOH AeATETLHOCTH:

Oecenbl (BOMPOCHO-OTBETHBIM METOJ AaKTUBHOTO B3aUMOJICHCTBUSA
negarora M OOydYaroOlIUMXCS HAa  3aHITUSX, UCIOJNB3YyeTCsd B
TEOPETUUYECKOU YaCTH 3aHSTHS);

3alUTa TPAKTUYECKON paboThl (MCIOJIB3YeTCS Ha TBOPYECKUX



oTueTax, (hecTUBAAX, KOHKYpCax, KaK UTOT MpoJieJaHHON paboThl);
MPaKTUYECKUE 3aHATUS (MIPOBOAATCS MOCIE U3YUYEHUSI TEOPETHUECKUX
OCHOB C LEIbl0 COOpPKM YCTAaHOBOK M OTpPaOOTKH PE3YJbTATOB
AKCIEPUMEHTAIIbHBIX UCCIEA0BAHUN);

HaOmto/ieHne (MPUMEHSIETCS TPU M3YYEHUH KaKoro-inbo 0O0BeKTa,
MIPEAMETOB, MPUPOAHBIX SBJICHUI);

Ha 3anstusx coznaercs atMocdepa J00poKeIaTeIbHOCTH, JOBEpUS, YTO BO
MHOTOM IIOMOTAeT Pa3BUTHIO TBOPUECTBA M WHUIMATUBBI peOeHKa. BrimomHneHue
HKCIIEPUMEHTAIBHBIX 3aJaHUil MMOMOTaeT peOeHKY B MPUOOPETEHUU YCTONYMBBIX
HABBIKOB pabOTHl C pa3IMYHBIMU IUQPOBBIMU JaTYUKAMU U J1aOOPATOPHBIM
o0opyzoBaHUEM. YdacThe JeTei B (DeCTUBAIAX, KOHKYpPCaX, SKCIEPUMEHTAIBHBIX
Typax OJIMMIHAABI PAa3HBIX YPOBHEH SBISETCS OCHOBHON (HOPMOW KOHTPOJIS
YCBOCHUS IPOTPaMMBbl OOYYCHHSI U TUATHOCTUKH CTETICHU OCBOCHHS MPAKTUYECKUX
HABBIKOB PEOCHKA.

MeToabl 00y4eHus
B mporecce peanuzaiuu mporpamMmbl UCIOJIB3YIOTCS Pa3IMYHBIC METObI

oOydJeHusl.

1. MeTonpl oOpraHu3alid M OCYIIECTBICHUS yd4eOHO-ITO3HABATEIbLHON
JIESITSIIBHOCTH

HarJIsAIHbIe (TTOKa3 BHICOMATEPUAIOB M WJUTFOCTPAIIH, TTOKa3 PabOThI
¢ IM(POBHIM U J1TA00PATOPHBIM 00OPYIOBAHUEM );
MPAKTUYECKU-ICHCTBEHHBIE (TEXHOJIOTHH TOJKIIOUYCHUS IH(PPOBOTO
o0opyoBaHusl K JaOOpaTOPHBIM YCTAaHOBKAM B TPOIECCE PEIICHUS
MPAKTUYECKUX 3a/1a4);

po0JIEMHO-TIOMCKOBBIE (aHAIU3 NPOOIEMHON CUTYyalluu MO crocobam
u3MepeHus Habmo1aeMoi GU3MUeCcKOr BEIMYUHBI);

METO/IBl CAMOCTOSITEIPHOM PabOTBI W PabOTHI TMOJ PYKOBOJICTBOM
nejarora (cOOpka yCTaHOBOK, OOpa0OTKa pe3yJbTaTOB, aHAINA3 W
JOCTOBEPHOCTH TIOJYYCHHBIX TAHHBIX );

nH(OPMAITMOHHBIC (JICKIIUS;, CEMHHAp; Oecena; pedeBas HHCTPYKITUS 110
TEeXHUKE 0€30MacCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM 00OPYIOBAHUEM;
YCTHOE W3JI0KEHUE; OOBSICHEHWE HOBOTO MaTepuajia W CIOCOOOB
BBITIOJTHCHUS 33JIaHUs; OOBSICHEHHE TOCIICIOBATEIHPHOCTA JCUCTBUN U
colepKaHusl; OOCYXJIEHHE; TMeJarormueckas OLEHKa MpoIliecca
JIESATELHOCTU U €€ pe3yJibTaTa).

2. Meroasl KOHTPOJIE M CAaMOKOHTPOJiSE 3a 3(h()EKTUBHOCTHIO y4eOHO-
MI03HABATEILHOMN JCSITCIIBHOCTH:

YCTHBIA KOHTPOJIb M CaMOKOHTpoib (Oecenma, paccka3 Y4yeHHKa,
00BsICHEHUE, YCTHBIN OIpOC);

IPAaKTUYECKUN KOHTPOJIb U CAMOKOHTPOJIb (aHaJIN3 yMEHHUs paboTaTh
¢ 1abopaTOpHBIM 00OPY/IOBAHUEM );

HaOmoeHNsT (aHamM3 OSKCIEPUMEHTANBHBIX JaHHBIX B IPOLECCe
HCCIIeIOBATENLCKOM IEITEITLHOCTH).

I[J'IH CO31aHusA KOM(i)OpTHOI‘O IICUXOJIOTHYCCKOI'O KJIMMAaTa Ha 3aHATHUAX
IMPUMCHAIOTCA CIICAYIOMIUC IICAATIOITNYCCKUC HpI/IéMI)IZ CO3IaHHUC CUTyalluH YCIICXA,



MoOpajibHasg  TOJAJEpXKKa, OJ0OpeHue, IOoXBaja, IMOOLIPEeHHe,  JOBepue,
no0poskenaTenbHO-TpeboBaTeNbHAs MaHepa.

B xozme peamuzanuu nOporpaMMbl  KCIOJB3YHOTCA CIEAYIOIIHE  THIIBI
3aHATHH:

— KOMOMHHMpPOBAaHHOE (COBMEILIEHHE TEOPETUYECKOW W MPaKTUYECKON
yacTel 3aHATHS; NPOBEpPKA 3HAHMI paHee HM3YyYEHHOIO MaTepuala;
U3JI0)KEHUE HOBOI'O MarTepuaja, 3aKpeIUIEHUE HOBBIX 3HAHMIA,
dbopMHpoBaHUEe yMEHUN TEpeHOca W MPUMEHEHHUS 3HAHWK B HOBOU
CUTyalluM, Ha TMPaKTHKE; OTpadOTKa HaBBIKOB W  YMEHHI,
HEO0OXOIUMBIX TTPU pabOTE ¢ IKCIEPUMEHTAIbHOW YCTAaHOBKOM);

— TeopeTudeckoe (CooOlIEHWEe W YCBOGHHE HOBBIX 3HAaHUWA MpHU
OOBSICHEHUHU HOBOW TEMbI, M3JI0KEHHWE HOBOI'O MaTepualia, OCHOBHBIX
MOHATHUM,  ONPEACICHUE  TEPMUHOB,  COBEPIIEHCTBOBAHUE U
3aKperieHue 3HaHu);

— KOHTPOJIbHOE (MPOBOAMTCS B LEJSIX KOHTPOJISI U NMPOBEPKHU 3HAHUU,
YMEHUM U HABBIKOB y4YaIlErocs Yepe3 3allUTy NPaKTUHIeCKON paboThl);

— TMPaKTHYECKOE (SIBJISICTCS OCHOBHBIM THIIOM 3aHATUM, UCTIOJIb3YEMbIX B
nporpaMme, Kak MpaBUiIO, COACPKHUT (HOPMUPOBAHME YMEHUH W
HAaBBIKOB, MX OCMBICIICHHE M 3aKpEIUICHHE Ha NPaKTUKE IpH
BBIIIOJTHEHUU  JKCIIEPUMEHTAIBHBIX  3aJaHUW, MHCTPYKTaX IMpHU
BBIIIOJIHEHUH NPAKTUYECKUX padOT, HCHOJIb30BAHHE BCEX BHUIOB
MPAaKTUK);

— BBOJIHOE 3aHsATHE (IIPOBOJUTCA B Hayaje Kypca ¢ LeJbl0 3HAKOMCTBA C
o0pa3oBaTeIbHON MPOrPaMMOMN, COCTABJICHHE  HWHIAWBHUIYaJIbHOM
TPaeKTOpUH OOy4YeHHUs; a TakKe MpPH BBEACHHM B HOBYIO TEMY
IIPOTPaMMBl).

Ilnanupyembie pe3yibTaThl
[To ntoram oOydeHusi mo mporpaMMme peOeHOK AEMOHCTPUPYET CIETYIOIINe
pe3yabTaThl:
— 3HAeT MPUHLHUIBI pabOThl HA 000pyO0BaHUU U(GPOBOM TabopaTopun
1o Qu3uKe;
— 3HAeT AIrOPUTMBI 00PaOOTKH SKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB B
1ndpoBoit 06pazoBaTeIHLHON Cpeie;
— [MpaBWJIa TEXHUKU OE€30MMaCHOCTH MpHU paboTe ¢ HIKCIEPUMEHTAIbHBIMU
YCTaHOBKAMH,
— yMeeT TreHepupoBaTh IUGPPOBBIE JaTYUKH C BCIOMOTATEIbHBIM
1a60paTOPHBIM 000PYIOBaHUEM;
— yMEeT aHaJIU3upOBaTh, 00padaTHIBATh SKCIIEPUMEHTANIbHBIEC TAHHBIE,
MPOBEPSATH IOCTOBEPHOCTH MOMYUYEHHBIX PE3YIbTaTOB.

MexaHu3M olleHHBaHHUs 00Pa30BaTEIbHBIX Pe3yJbTATOB
Yposenv meopemuyeckux snanuii.

— Huskuit ypoBerb. OOydarommiicsi 3HaeT (pparMeHTapHO W3YUYCHHBIC
(dbu3nYecKre MPOIECChl U 3aKOHOMEpPHOCTH. M3nmokeHne marepuaia
cOMBUHBOE, TPEOYIOIIEEe KOPPEKTUPOBKU HABOSIIINMHI BOTIPOCAMHU.

— Cpennuii  ypoBeHb.  OOywaromuiics 3HAET dbuznyeckue



3aKOHOMEPHOCTH, HO JJisi TOJIHOTO PACKPBITUS TEMbl TpPeOYIOTCS
JOTOJIHUTEIIbHBIE BOIIPOCHI.

Bricokuit YPOBEHb. OO6yuaromuiics 3HAET busnueckue
3aKOHOMEPHOCTH UM TOHUMAET MpoLecChl (PUINYECKUX SBICHHM.
Moxer nare JOTMYECKU BBIICPKAHHBIM OTBET, JNEMOHCTPUPYIOLIUN
[IOJIHOE BJIAJICHUE MATEPUAIIOM.

Vposenv npaxkmuueckux Hagvlko8 U ymenuil. Bnadenue mexnonoeusmu
pabomvl 68 yughposoli cpede, aHaiu3 u 00CMOBEPHOCHL NOTYUEHHbIX
Dpe3yIbmamos:

— Huskuil ypoBenb. TpeOyercs mocTosiHHas KOHCYJIbTAlMs Tejarora

P POTPaMMHUPOBAHUY ITAPaMETPOB B IIUGPOBOIA cpejie.

Cpenuuii ypoBeHb. TpeOyeTcsi IepruoIuueckoe KOHCYJIbTUPOBAHUE O
TOM, KaKh€ METOJbl HCIIOJB3YIOTCS TP aHalM3€ pPe3yJIbTaTOB
W3MEPCHUM, TPOrpaMMHpPOBAaHHE TapaMeTpoB B IHU(pOBOI cpene.
BrIcOKMii  ypOBEHb. CaMoCTOsTEThHBIN BBIOOD METOJIOB
aHalM3a U 00pabOTKH IKCIIEPUMEHTAIBHBIX PE3yJIBTaTOB, CBOOOTHOE
BJIaJICHHE TIPOTPaMMHBIM oOecriedyeHrueM udpoBoit 06pa3oBaTeIbHON
CpEIbl.

Conpsidrcenue yughposvix 0amuuxos ¢ 1a60pamopHuiMU YCMAaHOBKAMU:

Huskuii ypoBens. He MoxeT coOparh yCTaHOBKY C AaTdyMKamu Oe€3
MOMOIIIM NE€Jarora.

Cpennuii ypoBeHb. MokeT coOpaTh yCTAaHOBKY C JaTYMKaMH MPU
MOJICKAa3Ke Iearora.

Boicoknii ypoBeHb.  CrnocoOeH caMOCTOSTENbHO cOOpaTh
YCTaHOBKY C JIaTYMKaMHU, MPOSIBIISISI TBOPUECKHUE CITIOCOOHOCTH.

@opmMbI NOIBEIEHUSI HTOTOB PeaTu3alui MPOrPaMMbI

OtcnexxuBaHue PE3YJIbTAaTOB O6pa3OBaT€JIBHOFO Imponecca OCYymeCTBIIACTCA
IO pE3yJjbTaTaM 3alllUThI IIPAKTHYICCKHUX pa60T.

[Ipu moaBeAEHUU UTOTOB OCBOCHUS POTPAMMBI UCIIOJIB3YOTCS:

OTIpoC;

HaO0JIr0JIeHuE;

aHaJIN3, CaMOaHaJINn3,
cobecel0BaHUE;

BBITIOJTHEHNE TBOPUYECKHX 3aJaHUM;

y4acTUE JICTEN B SKCIIEPUMEHTAIBHBIX TypaxX OJIUMIINA/l, KOHKYpCaxX U
(dbecTUBaNAX Pa3IMIHOTO YPOBHSI.

MarepuajibHO-TeXHHUYECKOE 00ecredeHue:

1. Jamyuxu yughposoii nabopamopuu Releon:

- TaTYMK OTHOCUTEIbHOU BiaaXHOCTH (0T 0 10100%);

- uu(poBOM AATUMK TeMIepatypsl (0T — 20 10 120'C );

- g poBoit gaTunk adcontotTHoro nasieHus (ot 0 1o 500 klla);

- 1aTyuk MarautHoro noJjs (ot -80 mo 80 mTn);

- MaT4uK HanpspkeHus (0T -2 1o 2 B; ot -5 1o 5 B; ot -10 10 10 B; o1-15 10
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B); - marumk Toka (or-1 mo 1 A);

- 1aTuuK akcenepometp (2g, 4g, 8g);

- USB nByxkananbsubiit ocuuiiorpad (ot 0 no 100 B);

- HOyTOYK € ITPOrpaMMHBIM 00eCTIeYeHUEM.

2. BcnomoeamenvHoe obopyodosanue:

- METAJUIMYECKUM IAPUK;

- MEpHBIE€ CTaKaHbl, MEH3YPKH, EMKOCTH 10 OT 250 mu1 10 S00 M ¢ ropsiue,
XOJIOJTHOM BOJIOM;

- DJICKTPUYECKas TTUTKA;

- JlaMI1a HaKaJIMBaHUs;

- ICTOYHUK MTUTAHUS;

- COeJIMHUTENbHBIC MTPOBOJIA;

- KJIFOY;

- peocrar;

- COUPAIBHBIN PE3UCTOP WK CIIUPAIIb;

- ropelika (CBeuKa);

- PE3UCTOPHI WU Mara3uH COMPOTUBIICHUN;

- TIOJIOCOBOM MAarHur;

- IPSIMOM IPOBOJTHHUK;

- nepeBsinHas nuHelka (ot 0-30 cMm), ro6ast TnHelKa, KapaH/Ialll;

- aniekTpoHHbIe Bechl (0T 0 10 200 r);

- MOHETKQ;

- MOIJIABOK WJIM MPSIMOYTOJIbHAsA KOPOOOUKa C OTBEPCTUEM JIJISl JaTUUKA;

- aKcesepoMeTp (IaTYMK YCKOPEHHUsI) Ha TIPY>KUHE N3BECTHOM JKECTKOCTH;

- IITATUB C JIAKON U My (PTON;

- KOHJIGHCATOP MOCTOSTHHOM €MKOCTH WJIM Mara3uH KOHJIEHCATOPOB.

Opranuzanust pabo4yero NnpocTpaHCTBa OOYYAIOIIETOCs OCYLIECTBIISETCS C
UCIIOJIb30BAaHUEM  3/I0pOBbECOEpEeraloIux TexHoloruil. B xome 3astus B
00s13aTeIbHOM TOPSAKE MPOBOJAUTCA (PU3KYJBTIIAY3bl, HANPABICHHbIE HA CHATHE
OOLIEro W JIOKAJIbHOTO MBIIIEYHOTO HAIMpsDKEHUs OT KOMIIbIOTEpa ¢ LHU(POBOM
nabopatopuu. B copepxkaHue  (QU3KYJIBTYpHBIX MHUHYTOK  BKJIKOYAKOTCA
YOPAKHEHHUSI HA CHATHE 3PUTEIIBHOIO M CIYXOBOIO HAIPSOIKEHUS, HaIPSKEHUS
MBIIII TYJOBUIIA M MEJIKHUX MBI KUCTEH, Ha BOCCTAHOBJIICHHE YMCTBEHHOM
paboTOCTIOCOOHOCTH.



VUEBHBIN ITJIAH

IIporpamma 6 nueii 00y4enusi (16 yacosn)

VYUYEBHbBIU ITJTAH
Pa3nen Tema KoJi-Bo yacos ®opma
TEOPHU | NPAKT | BCer IHOoJABEedCeHHUA
1 HKa 0 HTOTOB
dazoBrle 1. BBoaHoe 3austue: 1 0 1 Ompoc
ePEexXOo/Ibl [IporpammHuoe obecrieueHre
Releon. TexHuka 6e30macHOCTH
2. OnpeneneHue yieapHON 0,5 1,5 2 | Onpoc, HabmoaeHHE,
TEINTOEMKOCTH METaJUTHYECKOTO cobecenoBaHue,
apuKa JOTIOJTHUTEIIBHOE
3. N3yueHne OTHOCUTENBHOMN 0,5 0,5 1 | TBOpUeckoe 3a/aHue,
BJIQXKHOCTH TOPSTIETO U aHajm3
XOJIOAHOTI'0 BO3QyXa. HAOCTOBEPHOCTH
pE3yNbTaTOB
[TocTosiHHBIIH 1. ITocTpoenune BombT-amnepHo| 0,5 1,5 2 | Ompoc, HabmoieHKE,
INEKTPUYECKU XapaKTEPUCTUKH JIAMITBI cobecenoBaHue,
1 TOK HaKaJIUBaHUSL. JIOTIOJTHUTCIILHOC
2. V3y4eHue 3aBUCHMOCTH 0,5 0,5 ] | TBOPYECKOC 3a1aHHC,
COTPOTHUBJIEHHS! CITUPAITH aHanmns
pesHcTopa ot JIOCTOBEPHOCTH
TEeMITepaTypHhI. pesyIbTaToB
IlocTosiHHOE 1. MarauTHO€ moJie IPsIMOTO 0,5 1,5 2 Ompoc, HaOMOICHUE,
MarHuTHOE IT0JI¢ MIPOBOIHUKA C TOKOM cobeceoBaHue,
2. 3aBUCUMOCTb MarHUTHOTO 0,5 0,5 1 JOTIOJTHUTEIILHOE
[10JIs1 IOJIOCOBOTO MarHuTa OT TBOPYCCKOC 3a/laHHUC,
paccTosHUS aHau3
JIOCTOBEPHOCTH
pe3yIbTaTOB
DIIEMEHTBI 1. Onpenenenre MIOTHOCTH 0,5 1,5 2 | Ompoc, HaOMIOACHHE,
CTaTHUKU U nepessinHol nuHelikn MOXTA cobecenoBaHue,
THJIPOCTATUKU JIOTIOJTHUTCIILHOE
TBOPYECKOE 3aaHHE,
2. U3ydyeHne 3aBUCUMOCTH 0,5 0,5 | | aHams
JIaBJIEHUS B KMIKOCTH OT AOCTOBCPHOCTH
TUTyOUHBI TIOTPYKEHUS. pesy/IbTaToB
KomnebaTennubie 1. F'apmoHnueckue KoneOaHusl. 0,5 1,5 2 Omnpoc, HaOnroaeHue,
CUCTEMBI OmnpeienieHne XapakKTePUCTHK cobecemoBaHue,
K0JIe0ATEILHOrO ABIKCHUS JIOTIOJTHUTCIIHHOC
[IPY>KUHHOI'O MasgTHHUKA TBOPYECKOC 3a/laHuC,
2. AHanu3 >MeKTPOMAarHUTHBIX 0,5 0,5 1 aHals3
KoJIeOaHHMI KOHACHCATOpa B IIEMH NOCTOBCPHOCTHU
[IEPEMEHHOIO TOKa pe3yJIbTAaTOB
Bcero 6 10 16




COLAEPXAHUE ITPOI' PAMMBI

[Iporpamma 6 nueit oO0ydenus (16 gacos)
Pa3nen «®a3oBble nepexoabh».

Tema 1. Beognoe 3anstue. I[Iporpammuoe oGecrieuenue Releon. Texnuka
0€e30I1acHOCTH.

Teopus: Ilpsimple U KOCBEHHbIE U3MepeHUsA. Meroauka o0paboOTKH
pe3ynbTaToB u3MepeHuil. OCHOBHBIE TPEOOBAHUS K BBIMOJIHEHUIO MPAKTUYECKUX
pabot. Texnuka 6e30macHOCTU MpU paboTe OOYHAOMIMXCS CO BCIIOMOTATEIbHBIM
7a060paTOPHBIM  O00OpPYJOBAHHEM, CONPSDKEHHBIM C  ITUGPOBBIMH  JATYHKAMHU.
WuCcTpyKuus 1no KaxaoMy Moaymo. OCOOEHHOCTH MPOrpaMMHOIO 00eCIeYeHHs
Releon. [udposbie natumku. Ilogkmiouenne K HOyTOYKy. ['paduueckas
WHTEPIPETANUS SKCIEPUMEHTATBHBIX TAHHBIX.

dopMbl 3aHATUN: JIEKITUS, Oecena.

Tema 2. OnpenenieHne y1eIbHONW TEINIOEMKOCTH METAUIMYECKOIO MIapUKa.

Teopus: HarpeBaHue U oxjaxjaeHue Tell. KonmuecTBO TemnoThl. Y AenbHas
TEIUIOEMKOCTH BEIIECTBA. Y paBHEHUE TEIUIOBOro Oananca. OOCyKAeHHE TEIIOBBIX
MOTEPB.

[TpakTuka: pacdy€r yAedbHOM TEIUIOEMKOCTH METAIUIMYECKOrO IIapuKa,
UCIIOJIb3Ysl MPOLIECC TEIUIOOOMEHA MEXY IIAPUKOM M ropsdyedl BOJIOM B MEPHOM
CTaKaHe.

dopmbl 3aHATHN: Oecesia, MpakThudeckas padora.

OOopynoBaHue: JaTYMK TEMIIEpaTypbl, METAUIMYECKUN IIapUK, MEPHBII
CTaKaH ¢ ropsiuei BOJAOM1

Tema 3. M3yueHue OTHOCUTENBHON BIAXKHOCTH TOPSYETO M XOJIOJHOIO
BO3/1yXa.

Teopusa: wucnapenne u KoHIeHcauus. Haceimennsii map. [laBieHue
HACHIIIEHHOTO Tapa. 3aBUCUMOCTb JaBJEHUS HACBIIIEHHOrO  Mapa  OT
temriepatypbl. [lapumansHoe nmaBrieHue. AOCOMIOTHasE ¥ OTHOCHTEIbHAS
BJIAJKHOCTB BO3/1yXa.

[TpakTuka: onpenelieHHe OTHOCHTEIBHOM BJIAXXHOCTH XOJIOJHOIO BO3JayXa
(Bo3ayxa B NOMEIIEHWH) C MOMOUIbIO JaTYUKA OTHOCUTEIBHOW BIAXHOCTH. Jis
ONPEJEIICHUS] OTHOCHTEIBHOM BIIAJKHOCTH TOpAYEro BO3AyXa HeoOxoauma
AIIEKTpUYECKasl IUIMTKA, HarpeBaronias BoO3ayX. Takum 00pa3oM, € MOMOIIbIO
JATYMKA MPOUCXOAUT (PUKCALMSI OTHOCUTENBHOW BIAXKHOCTU BO3AYyXa 110 MEPE €ro
HarpeBanus. LlemecooOpazHO MOCTPOUTH W MPOAHAIM3UPOBATH  IpaPUK
3aBUCUMOCTH OTHOCUTEIBHON BJIAXKHOCTH OT TEMIIEPATYPHI.

dopmbl 3aHATUN: Oecena, MpakTuyeckas padbora

OOopynoBaHue: NAaTYUK TEMIEPATYphl, BJIEKTPUYECKas IUIMTKA, JaTYUK
OTHOCUTEIBHOM BJIIAJKHOCTH BO3yXa.



Paznen «I1oCcTOAHHBIN JJIEKTPUYECKUHA TOK.

Tema 1. IlocTpoeHne BOJBT-aMIEPHON  XApPAKTEPUCTUKU  JIAMIIbI
HAaKaJIMBaHUSI.

Teopus: cuna Toka, HaNpsKEHUWE, CONPOTUBIEHHUE, JEKTPUYECKas LElb.
3akoH Oma 11 y4acTKa Lenu.

[TpakTuka: cOopka 3JIEKTpUYECKOW Lenu (MOCIeq0BaTENIbHOE COEIMHEHHE
MCTOYHMKA MUTAHUS, peocTaTa, JIJAMIIOYKH, KJt04Ya, JaT4hKa TOKA; MapajljielbHO K
Jamne MOJACOEAUHSEM JaTYMK HampsbkeHus). PerynaropoMm peoctata MeHsieM
Hakajl jamnbl (HeoOoxoaumo 3adUKCUPOBATh HE MEHEE TpeX MOJIOKEHHM Hakaja
JIaMIIbl: HAKaJI IPU MaKCHUMAJIbHOM COIIPOTHBIICHUH PEOCTaTa, IPU MHUHUMAJIBHOM,
HECKOJIBKO IPOMEXYTOUHBIX IOJIO)KEHUH peocTtaTa). PUKCUpyeM IOKa3aHUs
JATYMKOB TOKA M HANPSDKEHMs JUISl KaXKJIOro IOJIOKEHUs peocrarta. Mcmonesys
1 (poBYyI0 000JI0UYKY MPOTPaMMBbI, 3aHOCUM JJaHHBIE B TAOJIMILY U CTPOUM IO ITUM
JAHHBIM  BOJIbT-aMIEpHYI0 xapaktepuctuky (BAX) nammbel HakanuBaHUS.
Bo3MoxxHa HenuHelHas 3aBUCUMOCTh. B 3TOM ciydae HEOOX0AMMO 00s3aTENIbHO
IIPOKOMMEHTUPOBATh NPUUMHY HeNMMHENHOCTH BAX.

dopmbl 3aHATHI: Oecena, mpakTuyeckas padora.

O60py,Z[0BaHI/I€: HNCTOYHUK ITMTAHUA, KIIHOY, pCOCTAT, JIaMIla HAKaJIMBAHMHA,
COCAMHUTCIIBHBIC IIPOBOAA, AATUYHUK TOKA, JaTUYUK HAIIPAKCHUA.

Tema 2. M3yueHue 3aBUCHUMOCTH COINPOTHUBIICHUS CIIHPAIA PE3UCTOpPA OT
TEeMIIEpaTyphl.

Teopus: ANEKTPUYECKUII TOK B MeETaulaX. 3aBHCHUMOCTb CONPOTUBIIEHUS
METaJlIa OT TEMIIEPATYPBHI.

[TpakTuka: cOopka 37EKTpUYECKON Lienu (MOCie0BaTeIbHOE COEIUHEHUE
MCTOYHUKA MUTAHUSA, CIUPAIM-PE3UCTOPA, KII0YA, JAaTYUKA TOKA; MapaJuIeIbHO K
CIOUPAIU-PE3UCTOPY MOJACOEINHAEM JaTUMK HanpspkeHus). Ilox cnupaneio craBuM
ropenky uian cBeuky. DukcupyeM IOKa3aHWs AATYMKOB TOKA M HAIPSKEHUS I10
Mepe HarpeBaHus crnupanu. Mcmonb3ys HUPPOBYI0 000JIOYKY MpOTrpamMMBbl,
3aHOCMM JIaHHbIE€ B TaOIMIly, BBIUMCISEM MO 3akoHy OMa CONpOTUBIIEHUE
CIUPATIU-PE3UCTOPA IO MEPE €ro HarpeBa U CTPOMM IO 3TUM JIaHHBIM rpaduk
3aBUCHMOCTH COINPOTUBIICHHS COUPpAIA OT TemmepaTypbl. CompoTuBieHue
COUpAJIM B SKCHEPUMEHTE OyJeT MEHSAThCS HE3HAYUTENbHO, IO3TOMY Jy4Ylle
noj00paTh cnupagb U3 JIETKOIUIABKOIO MeETalula, JIMOO 3HAYUTENIbHO W3MEHSTh
CTEIICHb HAarpeBa CIIUPAIH.

dopmbl 3aHATHI: Oecena, MpakTuyeckas padbora.

OOopynoBaHue:  MCTOYHMK  MHTAHMS,  KIIOY,  CHOUPAIb-PE3UCTOP,
COCIMHUTENBHBIE NPOBOJA, MJAaTYMK TOKA, JAaTYUK TEMIEpaTypbl, JaT4YHUK
HaIpsKEHMS, TOPEJIKA WIK CBeYa.



Pa3nen «IlocTositHHOE MAarHUTHOE 110JIE).
Tema 1. MarautHo€ noJie NpsIMOro NPOBOJIHUKA C TOKOM.
Teopus: MarHUTHOE TOJIE MPSMOTO MPOBOJIHUKA C TOKOM. OnbIT AMIepa.

[IpakTuka: cOopka 3JIEeKTpHUECKON Ienu (ITOCIeAOBaTEIbHOE COCAMHEHHUE
HMCTOYHMKA THUTaHUS, MPSAMOTO IPOBOJHMKA, KIIOYa, peocTaTa, JaTyMKa TOKa).
JlaTuMK MarHUTHOTO TOJSA TMOJKJIKOYAeTCs HANpOTHUB NPOBOJHUKA U IIPHU
3aMBIKAHUM KII04a (PUKCHUpyeT HWHAYKIMIO MarHuTHoro mojs. Jlns anamuza
3aBUCUMOCTH CHJIBI TOKa OT MOSIBJICHUS BOKPYI NPOBOJHWKA MArHUTHOTO MOJI,
MEHSAEM TIOJOKEHHE peoctara. BoO3MOXHO, IIpU HEU3MEHHOM CHUJIE TOKa
nepeMelarh JaT4YuK MarHuTHOrO Toyist (1o mpsMOM:  OJirbke, Jajblie).
[lenecoobpa3sno mpoBecTd TrpaduUecKkuili aHaIU3 3aBUCUMOCTH HWHIYKIIUH
MarHUTHOTO ITOJISI OT BEJIMYMHBI CHJIBI TOKA.

dopmbl 3aHATHI: Oecena, mpakTuyeckas padbora.

OOopynoBaHue: HUCTOYHUK TNUTAHUS, KIIOY, JATYAK TOKa, JaT4YHK
MAarHUTHOTO MOJIs, TPSMOW NPOBOJAHUK, PEOCTAT.

Tema 2. 3aBUCUMOCTP MArHUTHOTO TIIOJIA IIOJJOCOBOIO MarHura oOT
pacCTOsIHHUSL.

Teopm{: CCTCCTBCHHBIC U NCKYCCTBCHHBIC MAI'HUThI, ITIOJIFOCA MAarHUTaA.

[TpakTrka: mpoBOAMUTCS T.H. MPOBEPKA 3aBUCUMOCTH MHIYKUHUHA MAarHUTHOTO
1oJIA TOJIOCOBOTO MarHuta OT pacctostHus. I[IpoBepka mnpoBoauTcs Kak Aiis
CEBEPHOI0, TaK M A FOKHOIO IONIOCOB MarHura. llenecooOpa3zHo mpoBecTu
rpaduueckuii aHanM3 3aBUCUMOCTH WHAYKIIMM MArHUTHOTO MOJS MarHuTa oOT
paccTosiHusl.

®opmbl  3aHATHI: Oecema,  mpakTudeckas  pabora.
OO6opyaoBaHue: JAaTYUK MArHUTHOTO TMOJisA, IOJOCOBOM
MarHur.

Pa3znen «JJjieMeHTBI CTATHKH U THAPOCTATHKID).
Tema 1. Onpenenenne mI0THOCTH fepeBsiHHON TuHENKH MOJXKT'A.
Teopus: ycnoBue paBHOBecHs peryara. [[moTHOCTE BemecTna.

[Tpaktuka: nepepsinHas nauHeitka MOXKI'A npexacrasisier co0oil peryar. Ha
OIHOM KOHIE JIMHEWKa IOMEIIAETCS MOHETKAa, Macca KOTOPOW H3MEpSETCs ¢
MIOMOIIBIO DJIEKTPOHHBIX BECOB. Maccy NMuHelKu cuumaem Heu38ecmHoil U He
uzmepaem eé Ha 1eKmpoHHbIX eecax. [[ns paBHOBECHs MOHETKM Ha JIMHEWKE
MCIIOJIb3yEM KapaHJall B KA4eCTBE TOYKHU OMNOPbI. BTOpON JTMHENKOW U3MEHsIEM
nuHeitHbie pazmepsl TuHeku MOXKI'A (st Beramcnenus o0wvema). Mcmonb3ys
yCIOBUE paBHOBecUs (IIpaBUJIO MOMEHTOB CHII), OMpEAENsieM IUIOTHOCTb
JIEPEBSIHHOW JIMHEUKHU.

dopmbl 3aHATHI: Oecesa, mpakThuaeckas padoTa.

O6opynoBanue: nepesinHas JuHerika MOXI'A, nuHEiika, MOHETKa,
AJIEKTPOHHBIE BECHI, KapaHAaIll



Tema 2. M3ydeHwe 3aBHCUMOCTH JaBJICHUS B JKUJIKOCTH OT TJIyOUHBI
MIOTPYKCHUS.

TCOpI/IH: JaBJICHUC. FI/I,HpOCTaTI/I‘ICCKOC JaBJICHUC. 3akon ITackas.

[IpakTrka: TPOBOAUTCS  aHAIU3  JIaBJIGHUS  JKUJIKOCTH  TOIUIaBKa
(KOpoOOYKH), COETUHEHHOTO C JATYMKOM JIaBJICHUS OT TIIYOMHBI TOTPY>KECHUS
noriaBka (KopoOouku) B cocyd ¢ Boaou. llemecooOpa3Ho mocTpouTh rpaduk
3aBUCUMOCTH JaBJCHUS TOIUIaBKa (KOPOOOYKM) B IKUIKOCTH OT TIIyOWHBI
MOTPY>KEHHUSI B BOAY. Takke MOXKHO TPOBepuUTh 3akoH [lackais, moBopaumBas
NOTJIaBOK (KOPOOOYKY) B pa3HbIE CTOPOHBI.

dopmbl 3aHATUI: Oecesia, mpakThuueckas padoTa.

O6opynoBaHue: aOCONIOTHBIM JATYMK JABJICHUS, COCYJ C BOJOW (MEpHBIN
CTaKaH), JIMHEMKa.

Pa3znen «KogedareabHbIE CHCTEMBD.

Tema 1. TDapmonuueckue kosneOanus. OrmnpeaeneHne XapakTePUCTHK
K0J1€0aTeNbHOTO ABUKEHUS MPY>KUHHOTO MASITHUKA.

Teopusi:  XapakTepUCTUKH  KOJEOATEIBLHOTO  JIBUKEHHUS: aMIUIUTY]a
KoJie0aHU, TIepro/I, 4acToTa.

[IpakTrKa: B KayecTBE rpy3a Ha MNPYKUHE BBICTYNAET CaM aKCEJIEPOMETD,
IIPUKPEIUICHHBIN K MPYXXUHE U3BECTHOM KECTKOCThIO. [IpykuHa u akcenepomerp
MOJIBEIIICHBI Ha IITAaTUBE. 3amuchiBasi BTOPOH 3akoH HbloTOHA AJ1s1 akcenepoMeTpa
U U3Mepss 3apaHee MacCy akcelepoMeTpa, OmpeiessieM aMIUIUTyay KojeOaHui
akcenepomerpa. MHcmonb3ys Qopmyny mnepuoma KoieOaHUN — MPYKUHHOTO
MasSTHUKA, OMpEaeNIieM IEepHOJl M YacTOTy KoJyieOaHmii akcenepomerpa. Ctout
OTMETUTh, YTO KOJeOaHUS JOJDKHBI OBITh NPHOIMKEHBI K TapMOHHUYECKHM,
MO3TOMY OTKJIOHEHHE aKCEJIEPOMETPA OT MOJI0KEHUS PAaBHOBECHUS HEOOIBIIIOE.

®dopmbl 3aHsATUI: Oecesia, mpakThuyeckas padoTa.

OO6opynoBaHue: IITaTUB C JIAMKOW M My(QTOH, aKcerepoMeTp, MpykKuHa C
W3BECTHOM JKECTKOCTHIO, DJIEKTPOHHBIC BECHI.

Tema 2. Ananu3 3MeKTPOMArHUTHBIX KOJeOaHU KOHJEHcaTopa B LIEMU
NIEPEMEHHOI0 TOKA.

Teopus: KOHACHCATOP B IEMHU IMOCTOSIHHOTO W MEPEMEHHOT0 Toka. KpaTkoe
YCTPOUCTBO ocumuiorpada.

[IpakTuka: moBeaeHUE KOHACHCATOPA B 1M MOCTOSHHOTO U MEPEMEHHOTO
TOKa. AHajIu3 JaHHBIX ¢ ocLuuIorpada.

@OopMBI 3aHATHN: IPAKTUYECKOE 3aHSTHE.

O6opynoBaHue: ocmiuiorpad, KOHAESHCATOP MOCTOSIHHON €MKOCTH, JIaMIia
HaKaJIMBaHMSI, KJIFOY, COCTUHUTEIbHBIC POBO/IA.



Opranu3aunoHHO-NeaArornyeckme yCcJ0BUs peaau3anuu NporpamMmbl

[legaror  JOMONHUTENBHOTO  OOpa30BaHUS, pEATUIYIOMMA  JaHHYIO
nporpamMmy, JAOJDKEH HMMETh BbiclIee MNpodecCuoHaIbHOE O00pa3oBaHHE WU
cpenHee mnpodecCHOHAIbHOE 00pa3oBaHMe B 00JIaCTH, COOTBETCTBYIOIIEH
npoduIIIo Kpy>KKa, 6e3 IpeabsIBIeHU TPeOOBaHUM K CTaxy paboThl, JINOO BHICIIEE
npodeccuoHaIbHOE 00pa30BaHUE WK cpeiHee MpodecCHOHaIbHOEe 00pa30BaHUE U
JIOTIOJIHUTENbHOE NMPO(ECCHOHATIBHOE 00pa30BaHKE 0 HANpPaBICHUIO
«O0pa3oBaHue U MeJaroruka» 0e3 mpeabaBlIeHNs TPeOOBaHUM K CTaXy paOOTHI.

MoTuBannoHHbIE YCJI0BHA

Ha y4eOHbIX 3aHATHSAX U MACCOBBIX MEPONPUITHUIIX 0COO0E MECTO YIESETCS
GbopMHUpPOBAaHHIO MOTHBALMM OOYYAIOIMIMXCA K 3aHATHIO JIOTOJHUTEIHHBIM
oOpazoBanueM. [[ist aTOrO:

— YJOBJIIETBOPSAIOTCA Pa3HOOOpa3Hble MNOTPEOHOCTH OOyYaroOIUXCS: B
Co3MaHUM KOM(OPTHOTO TICUXOJOTHYECKOTO KJIMMaTa, B OTIbIXE,
OOIIEHUHU U 3aIUTe, TPUHAIIC)KHOCTH K JETCKOMY OOBEIWHEHUIO, B
CaMOBBIPQXEHUHU, TBOPYECKON camopeanu3aliid, B TPU3HAHUM U
ycrexe;

— JIeTH BKJIIOYAIOTCS B MPAKTHUYECKUH BHUJ JCSITEIBHOCTH  TIPH
IPYIIOBON paboTe, C yYETOM BO3PACTHBIX OCOOCHHOCTEW M ypOBHEM
COXPaHHOCTH 3I0POBBS;

— Ha 3aHATUSAX  pemarTcd 3aJadyd  OpoOJIeMHOro  XapakTepa
MOCPEJICTBOM BKJIFOUCHHUSI B HAY4YHO-MCCIIEI0BATEIBCKYIO
JeSITEIbHOCTB;

— TpoBOAATCS TpodecCHOHATbHBIE MPOOBI W JAPYTHE MEPOIPUSITHSI,
CHIOCOOCTBYIOIIHE npo¢eCCHOHATHEHOMY CaMOOTIPEICIICHUIO
o0y4Jarommxcs.

MeToanyeckue MaTepHuabl
Mertoauueckoe oOecnedeHrne MNporpaMMbl BKIIIOYAET NMPUEMBI U METOJbI
OpraHum3anui  00pa30oBaTENLHOTO  TpoIlecca, JUAAKTHYECKHE  MaTepualbl,
TEXHUYECKOE OCHAIICHUE 3aHITHA.
Jlns oOecrniedeHus: HArSIAHOCTH W JIOCTYIMTHOCTH HM3y4aeMOro MaTepuana
MIeIarorT UCTIOJIB3YeT Pa3IUYHbIe METOANYECKUE U TUJAKTUISCKUE MaTepUaITbI.
Harnsnueie nocoOust:
— cxematuyeckue (muppoBoe 000OPYJIOBAHHUE, CXEMBbI, MPE3CHTAINU,
QITOPUTMBI);
— €CTECTBEHHbIC M HaTypajibHbIe (BCTIOMOraTeIbHOE 000pYyA0BAHKE IS
MPaKTUYECKUX padoT);
— 0o0BbeMHbIC (MaKeThI);
— WUIIOCTparuy, chaiasl, rpaduku, Qororpadun wu  PUCYHKH
AKCIIEPUMEHTAIBHBIX PE3yIbTaTOB U3MEPCHHIA;
— 3BYKOBBIE (BUIEOMATEpUAJIbI).



NudpopmanuoHHoe odecniedeHue

nporpammsl UHTEpHET-pecypcehbl:

Buneomarepuanst mo pabore ©Ha tuardopme Releon. //  URL:
https://rl.ru/solutions/complekts.php?1d=3242800204

Cnucok Jqureparypsbi:
HopmaTuBHBIE TPABOBBIE aKThI

denepanbHbiii 3akoH «O0 oOpazoBanum B Poccuiickoit denepammmy
o1 29.12.2012 Ne 273-D3.

Vka3 [Ipe3unenra Poccuiickoit @enepannn «O Mepax Mo peanu3anuu
rOCyJAapCTBEHHONW MOJIMTUKU B 00JIacTU OOpa3OBaHMSI U HAYKW» OT
07.05.2012 Ne 599.

Vka3 lIpesunenra Poccuiickoit ®enepaunn «O MEponpHUATHSAX IO
peanu3aiu rocyJapCTBEHHONW colMaibHOM noauTukm» ot 07.05.2012
Ne 597.

Pacnopsixenne Munucrepcersa [Ipocsemenus ot 12 .01.2021 Ne P-6
«O0 yTBEpXKIACHUM METOJAMYECKHX PEKOMEHIAIMWA IO CO3/IaHUI0 U
(GYyHKUIMOHUPOBAHUIO B 00I1€00pa30BaTENIbHBIX  OpraHU3ALMIX,
PACMOJIOKEHHBIX B CEJIBCKOM MECTHOCTH W MaJlbIX TOpOJax, LEHTPOB
oOpa3zoBaHUs €CTECTBEHHO-HAYYHOU 151 TEXHOJOTUYECKOU
HANpPaBJICHHOCTEN.

IIpukaz Munucrepcta npocsemenus PO or 09.11.2018 r. Ne 196
«O6 ytBepxknenuu Ilopsigka opraHu3allud W OCYIIECTBIICHUS
o0pa3oBaTeIbHON JEATENBbHOCTH o JIOTIOJIHUTEIIbHBIM
o01reo0pa3oBaTeIbHBIM MPOrPAMMAaM)).

/104 mesiarora JIOMOIHUTEIBHOTO 00pa30BaHMs M O0YIAIOIIHUXCS:

Capanun B.A, NBaHoB B.10. DKCIepUMEHTAJIbHBIE
uccnenoBarenbckue 3aaaun no pusuke 7-11 kmace. - M.: Bako, 2015.
Bapnamos  C.JI., 3unsbepman  A.P., 3unkoBckuii  B.W.
OKCHepUMEHTANIbHbIE 3a/layd Ha ypoKax (U3UMKH U (PU3NYECKHX
onumiManaax. - M. MU3parenscreo MILIIMO, 2009.

JlozoBenko C.B., Tpymmna T.A. Peanuzamuss o00pa3oBaTelbHBIX
mporpaMm 1o (QU3MKE W3 YacTH ydeOHOro IuiaHa, (GopMUpyeMOou
y4acTHUKaMU 00Opa30BaTeIbHBIX OTHOUIEHUH C HCIOJIh30BAHUEM
o0opynoBanusi aerckoro texHomnapka «lllkonbHblli KBanTopmymy».-
M.:2021.

KpaBuenko H.C. Meroasl 00paboTKu pe3yIbTaTOB H3MEPEHUN U
OLICHKM TOrpeImIHoOCcTed B y4eOHOM 11abOpaTOpHOM MpPaKTHKyMeE. -
Tomck, 2011
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