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[TOACHUTEJIBHA A 3AIINCKA

JlononHuTENbHAS oOmreoOpa3zoBarenbHas oOmepa3BuBatomiasi nporpamma «lludpoBas mabGoparopus
(GU3MYECKOTO SKCIIEPUMEHTA) ABIIAETCS MPOrPaMMOl €CTECTBEHHO-HAYYHON HANPABJIEHHOCTH, TPOPuiib — hr3uKa.

AKTYaJIbHOCTH IIPOrPaAMMBbI

du3uka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPHUPOJBI, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHUH 00
OKpyXxaromeM wmupe. Ee OCHOBHasg NpakTUKO-OPUEHTHPOBAaHHAsl (SKCIEPUMEHTAJbHAsA) COCTABIIOIAs HMMEET BaKHOE
3HAYEHWE B Pa3BUTUU COBPEMEHHBIX HAYYHO-TEXHOJOTMYECKHUX HAINpPaBICHUN B TaKMX 00JIaCTAX, KaK T€HETHKa, HaHO-
ANEKTPOHUKA, ¢u3nueckas xumuss u T.4. [ludpoBuzaums uHbopmanuu KpaiiHe HEoOXoauMa il TOYHOTO HCCIIEIOBaHUS
OOBEKTOB MHpa TaJIakKTUK U 3JEMEHTApPHBIX yacTull. lcronb3oBaHHE COBPEMEHHOro IU(POBOro 00Opya0BaHUS MO (HU3HKE
MO3BOJIAET HATJIAAHO, 3(GEKTUBHO NPOAHAIM3UPOBATh U MPEAICKa3aTh PE3yIbTaThl HOBBIX SKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB.

OTauvuTe/IbHbIE 0CO0EHHOCTH POTPAMMbI

[Iporpamma «l{udpoBass nabGopatopus (U3UYECKOrO0 HIKCIEPUMEHTa»paccUrTaHa Ha 16 3aHATHI, pa3IeIeHHBIX
Ha 5 pa3zenoB (Moaysei):

— @a3oBbI€ MTEPEXOBI.

— TlOCTOSIHHBIN PIEKTPUUYECKUN TOK.

— ITlocTossHHOE MarHUTHOE TOJIE.

— DJIEMEHTBI CTATUKU U TUAPOCTATUKH.
— KonebaTenbHble CUCTEMBI.

Kaxnprii pazgen oOyudeHus MOpeacTaBieH Kak dTam padOThl, CBA3aHHBIM C PEIICHHEM JKCIEPUMEHTAIBHOW 3a7a4u
cpencTBamu MUGPOBOro 1a0OPaTOPHOTO 0OOPYIOBAHMUS.

ConepxaHue TPOTpaMMbl  OPUEHTHPYET OOYy4YalomUXCs Ha TOCTOSHHOE B3aUMOJICHCTBHE JApYyr C JAPYroM U
MpErnoiaBaTesieM, perieHrue MPAKTUYECKUX 3a7ad OCYIIECTBISIETCS C HMCIOJIB30BAHHEM METOAMKH OO0pabOTKU pe3ylbTaTOB
AKCIIEPUMEHTAILHBIX JaHHBIX. Takke MporpaMma OPHEHTHPYET OOydYaroImMXCs Ha TMOWCK PAa3HBIX MOJIXOJ0B K PEIICHHIO
MTOCTaBJICHHOW 3aJ]a4uM, C UCII0JIb30BAHUEM MOJTYUYEHHBIX 3HAHUHN B paMKaX MPAKTUYECKOU JIeSITENbHOCTH.

[Iporpamma maeT BO3MOXHOCTh PACKPBITh M3y4aeMbId paszienl ¢ HU(PpOBON TOUKH 3pEHHUS, B3TJSHYTh HA PEIICHHE
AKCIIEPUMEHTAJIBHOM 33/1a4M TIOJ HOBBIM YTJIOM JJIsl TOCTUXKEHUS MAaKCUMAJIBHOTO PE3yJIbTaTa.



AnpecaTt nporpamMmmabl
[Iporpamma «lludpoas nadoparopust GprU3NUECKOro HKCIIEPUMEHTaY MpeHa3HaueHa it 1eTei ot 14 1o 16 ner.
B rpynnel npunumarotcst oOyuatomuecs /-9 kinaccoB. ['pynmna MoOXeT cOCTOATh U3 JIeTel OAHOTO BO3pacTa Wi ObITh
pa3HOBO3pacTHOM. [[ist M3ydeHnuss HEKOTOPBIX TeM MOJIyJel 9 kiracca HeOOXOAUM KPAaTKUH TEOPETHUECKUI OJIOK JJIS TPYIIITHI
/-8 Kknacca.
Jlis BXoxkaeHusl B 00pa30BaTeNIbHBIN MpolecC B paMKax JaHHOM MPOrpaMMbl HEOOXOAMM MPOQHUIBHBIN YPOBEHb 3HAHUIH T10
MatemMaTuke U uHopMaruke, T.K. I paboTel ¢ 1udpoBoM mabopaTropueli HEOOXOAMMO YMETh TIpadUUecKu
UHTEPHPETUPOBATh MH(POPMALIMIO M BEPHO BApbUpPOBATh B KOMIIBIOTEPHON cpefie MporpaMmbl MapameTpbl BHIOpaHHOM
MOJEIIH.
Tak kak mporpaMma pasjeieHa Ha MOJIYJIM M MpeArnojaraeT OoJIbIIOE KOJUYECTBO SKCIIEPUMEHTAIBLHOW padoThI,
npeanojaraercst GopMUpOBaHUE MUHU- TPy (110 2 YeIOBEKa B KaXKI0M) sl TOCTHXKEHUSI MAaKCUMAJIBHOTO PE3YJIbTATA.

O0beM U CPOK 0CBOCHHS NPOrPAMMBI
Cpox ocBOeHUS IPOrpaMMbl — 16 THEH.

®opma o0yueHnust — ouHasi, paboTa B MUHU-TPyIIaX.

PexxuM 3aHATHH, IEPHOAUYHOCTDH U MPOJOJIKUTEIbHOCTD 3aHATHH
[TponomKUTENFHOCTD 3aHATHUI UCYUCIIACTCS B akajieMudeckux yacax — 40 MUHYT, MeXIy 3aHATUSMHU ycTaHOBIEHBI 10-
MHHYTHBIE [TIEPEMEHBI.

Ilenarornyeckas 1ej1ecoo0pa3HoOCTh

[lemaroruyeckas 1enecooOpa3HOCTh 3TOM MPOrpaMMBbl 3aKJIIOYAeTCsl B TOM, YTO, OHA SBJSIETCS IEJIOCTHOM U
HETPEPHIBHON B TEUEHUHU BCETO Mpollecca 00yUYEHUs, U MTO3BOJISET IIIKOJIBHKKY IIIar 3a IIaroM pacKpbiBaTh B ce0e TBOPUECKHUE
BO3MOYKHOCTH W CaMOpeajanu30BaThcs B COBpeMeHHOM Mupe. IlpoBenenrne m o0paboTka IKCIIEPUMEHTAIBHBIX pPE3yJbTaTOB
KaXI0H 3a71a4u OpMHUPYET OOIIYI0 KAPTHHY MUPOTIOHUMAHHUS ¥ CTIOCOOCTBYET PA3BUTHIO HAYYHOTO CIIOCO0A MBITTUICHUS.

Heap mporpammbl: (GOpMUPOBAHHME IIEIOCTHOM KapTUHBI H3yYae€MbIX MPUPOJHBIX SBICHUH, OCBOCHHE 3JIEMEHTOB
HCCIIEIOBATENbCKOM  JESITEIBHOCTH, O3HAKOMJIEHME C METOAMKaMH OOpabOTKM HKCIEPUMEHTAJIbHBIX pPE3YJIbTaTOB C
HCIIOJIb30BaHUEM LIMPPOBOM 00pa30BaTENIbHON Cpe/ibl, MOArOTOBKA O0YUYAIOIIMXCAK YUaCTHIO B KOH(epeHUUaX U QpecTuBaIIX,
OJIMMITHAJIaX €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH.



3ajaum 10NMOJHUTEIHLHOM 001IepA3BUBAIONICH POTPAMMBbI:
OO6pa3zoBarebHbIE:

— 3HAKOMCTBO C IPUHIIMIIOM pa0OThI JATYMKOB LIU(PPOBOH TabOpaTopuu Mo pu3MKe;

— (QopMupoBaHUE HABBIKOB COCTABJICHHS AJTOPUTMOB OOpPaOOTKH IKCIEPUMEHTAIBHBIX PE3yJIbTATOB B 000JIOUKE
nporpamMmbl IUPpoBoi 00pa30BaATEIHLHOM CPEIbI;

— ¢opMupoBaHHE HABHIKOB pPAaOOTBI ¢ IMMGPOBBIMH JAaTYMKaMA UM  BCIOMOTATEIBHBIM  JAOOPATOPHBIM
000pyIOBaHUEM;

— yMEHHE aHaJIM3UPOBATh SKCIEPUMEHTAJBHBIE JIaHHbIE U WX TMPEACTaBICHHE B TpadUyEeCKOM WU JIPyroM
CUMBOJIBHOM BUJIE.

- (bOpMI/IpOBaHI/IC HaBBIKOB HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTH II0 IIPCAMCTAaM CCTCCTBCHHO-MATCMATHYCCKOI'O
OUKJIa B IIPOHOCCCC aHalln3a H O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX OAaHHBIX IJIA 00OCHOBaHHUSA U AprymCcHTannun

PaduOHAJIbHOCTH ACATCIBbHOCTH B pPaMKax HpOCKTHOﬁ JACATCIBHOCTH.

PazBuBaromue:
— CHoCOOCTBOBaTh Pa3BUTHIO TBOPYECKUX CIOCOOHOCTEH Ka)KaoropeOeHKa Ha OCHOBE JIMYHOCTHO-
OpPUEHTHUPOBAHHOTO MOX0/1a;
— pa3BUTH UHTEPEC K PHU3MKE, KaK HIKCIIEPUMEHTAILHON HAYKE;
— pa3BUTHE TBOPYECKOTO MOTEHIIMANIA M CAMOCTOSITEIbHOCTH B pPaMKaXMUHU-TPYIIIIBL;
— pa3BUTHE TCUXO(PU3NUECKHX KA4YeCTB, OOYYAIOMIUXCS: IMaMsTh,BHUMaHHUE, aHATUTHYCCKUE CTIOCOOHOCTH,
KOHIICHTPAITUIO U T.JI.
BocnurarensHsle:
— (opmupoBanue OTBETCTBEHHOTO oIX0/1a K PEIICHUIOIKCTICPUMEHTATBHBIX 3a/1a4;
— (QopMupoBaHuE HaBBIKOB KOMMYHHUKAIIMM CPEAM  YyYaCTHUKOBIIPOIPAMMBI;
— (¢opMupoBaHre HABBIKOB KOMAaHIHOU PaOOTHI.

IIpuHuMnBI 0TOOPA coepKAHUSA
OO0pazoBaTenbHbIN MPOLECC CTPOUTCS C YUYETOM CIAEAYIOMIUX TPUHIIUIIOB:
1. KynbTypocooOpa3HOCTH U MPUPOAOCOOOpa3HOCTU. B mporpaMMe yuuThIBarOTCS BO3PACTHBIE U WHAUBHUIyaJIbHbIE
O0COOEHHOCTH JIETEH.



2. Cucremuoctu. [lomydeHHbIE 3HAHWS, YMEHHS M HAaBBIKH, OOYYarOIIUXCS CHCTEMHO IMPHMEHSIOT Ha MPAKTHKE,
CO3JIaBasIIPOEKTHYIO paboTy. DTO MO3BOJISET UCHOIB30BATh 3HAHUS U YMEHHSI BEIUHCTBE, [IEJIOCTHOCTH, PEan3ys
COOCTBEHHBIH 3aMBICEIT, YTO CIIOCOOCTBYET CAMOBBIPKEHHIO PEOCHKA, PA3BUTHIO €r0 TBOPYECKOTO MOTEHIIAAA.

3. KoMruiekcHOCTH W TOCIeA0BaTeIbHOCTH. Peanm3anus 3TOro MpUHIMIA MPEINoiaraeT MOCTEIICHHOE BBEICHHE
00YyYalOIIMXCsl B MHUP SKCIIEPUMEHTABHON HCCIIEA0BATEIbCKON (PU3UKH.

4. Harnsgaoctu. Mcmonp30BaHWE HArISAJHOCTH IOBBINIACT BHHMaHHE OOYYAIOMIMXCS CPEICTBaMU pPabOTHI Ha
upoBoM JabOpaTopHOM OOOpPYAOBAHWH, YIIIyOJIIeT MX HHTEPEC K H3y4aeMOMYy MaTepuaity, CIOCOOCTBYET
Pa3BUTHIO BHUMAHUS, BOOOpaKCHUs1, HAOIIOIATEIbHOCTH, MBIIIUICHUSI.

OcHoBHBbIE (POPMBI 1 METOIBI

B xoxe peanuzanuu nporpaMMbl HCIOIB3YIOTCS CIIEAYIONINE (POPMBbI 00yUeHUSsI:

[To oxBary nmereii: rpyImmoBbie, KoJieKTUBHBIC. [10 XxapakTepy yueOHOM 1eaTeTbHOCTH:

— Oecenpl (BOMPOCHO-OTBETHBIM METOJI aKTUBHOTO B3aMMOJICHCTBUS Ienarora W oOOydYarolIuxcsl Ha 3aHATHUSX,
UCITOJIB3YETCSI B TECOPETUUCCKON YaCTH 3aHATHSA);

— 3alMTa MPaKTHYEeCKOM paboThl (MCMOJIB3YyeTCS HA TBOPYECKHUX OTUETaX, PEeCTUBAISAX, KOHKYpCax,
KaK UTOT MPOJICITAaHHON PabOThI);

— TMpaKTHYECKUE 3aHATHS (IIPOBOJATCS IOCIE M3YYCHHUS TEOPETUYECKUX OCHOB C II€JIbI0 COOPKM YCTaHOBOK U
OTpabOTKH Pe3yJbTaTOB AKCIIEPUMEHTATLHBIX UCCIICTOBAHNMN );

— HabmoaeHre (MPUMEHSIETCS TTPH U3YYCHUH KaKOT0-TH00 00beKTa, MPEAMETOB, PUPOTHBIX SBICHUH ),

Ha 3ansarusix cozmaercst armocdepa 100pokenaTeIbHOCTH, JOBEPHUs, YTO BO MHOTOM TTOMOTAaEeT Pa3BUTHIO TBOPUYECTBA U
WHUIIMATUBBI peOCHKA. BHITIOIHEHNE YKCIIEPUMEHTANTBHBIX 33/JaHUN TOMOTAeT PEOCHKY B MPUOOPETEHNH YCTOMYMBBIX HABBIKOB
paboThI C pa3TUYHBIMU HU(PPOBBIMU TATYUKAMH U JTAOOPATOPHBIM 000pyAOBaHUEM. YUacThe eTel B (heCTUBANIAX, KOHKYpCax,
AKCIIEPUMEHTAIILHBIX TypaX OJUMIHUAIbl PA3HBIX YPOBHEH SBISIETCS OCHOBHOW (DOpMOI KOHTPOJS YCBOCHHS MPOrPAMMBbI
OoOy4eHHS ¥ TUarHOCTUKU CTEMIEHN OCBOCHHS MPAKTUYECKUXHABBIKOB PEOCHKA.

MeToabl 00yueHust
B nmporecce peanuzanuu mporpaMMbl UCIIOJIB3YIOTCS PA3IMYHBIE METOIbI 00YUICHHUS.
1. MeTopl OpraHU3aliy U OCYIIECTBIECHUS y4eOHO-TI03HABATEILHOM IeITeTbHOCTH:
— HarnsgHeie  (TOKa3 BHUJAEOMATEpPHANIOB W WJUTIOCTPAIMi, MOKa3 paboTel ¢ IUGPOBBIM U JTa0OPATOPHBIM
000pyI0BaHUEM);
— TIPaKTUYECKHU-IACHCTBEHHBIC (TEXHOJOTHH MOAKIIOUEHUS IU(PPOBOTrO 000pyA0BaHUS K JJaOOPATOPHBIM YCTAaHOBKAM



B IIPOIIECCE PEIICHUS MPAKTUICCKUX 3a]1a4);

— TIpOOJEMHO-TIOMCKOBBIE (aHAJKM3 MPOOJIEMHON CHUTYyallMu IO CIoco0aM H3MEpeHus HaOmrogaeMon (U3NYecKou
BEJINYMHBI );

— METOJbl CaMOCTOSITEIbHONW palbOThl M PabOTHI IMOJ PYKOBOJCTBOM Tejarora (cOOpka yCTaHOBOK, 00paboTKa
PE3yNbTAaTOB, aHATU3 U JJOCTOBEPHOCTH MOJYyYEHHBIX TAHHBIX );

— wuHPOPMAIMOHHBIE (JIKITUS; CEMUHAp; Oecema; pedeBass MHCTPYKIUS IO TEXHUKE OE30MMacHOCTH Tpu padboTe C
71a00paTOpHEIM 00OpPYIOBaHUEM; YCTHOE H3JIOKEHHE; OOBSICHEHHE HOBOTO MaTepuaja M CIIOCOOOB BBIMOTHEHUS
3aaHusl; OOBSCHEHUE TIOCICIOBATEIILHOCTH JEHCTBUI M COJepKaHus; OOCYXKIEHHUE; Teaarorunyeckas OIeHKa
MPOLIECCAIEATEILHOCTH U €€ pe3ysbTaTa).

2. Metoapl KOHTpOJSE M CaMOKOHTPOJIA 3a A((PEKTUBHOCTHIO Y4eOHO-TIO3HABATEILHOM JESITEIBbHOCTH:

— YCTHBI KOHTPOJb W CaMOKOHTPOJh (Oecema, paccka3 yuyeHUKa,00bsICHEHHE, YCTHBIN OMpocC);

— TMPaKTUYECKUN KOHTPOJIb U CAMOKOHTPOJIb (aHAIN3 YMEHUs paboTaTh c1iadopaTOPHBIM 000PYI0BAHUEM);

— HaOmojeHus (aHaIW3 DHKCIEPUMEHTAIbHBIX JAaHHBIX B MPOLIECCEUCCIEI0BATEIBCKON AESITENBHOCTH).

Jlist coznanus KOM(OPTHOTO MCUXOJIOTMYECKOT0 KiMMaTa Ha 3aHSITHSAXIPUMEHSIOTCS CIIETYIOIINE MeJarorndecKue
MpUEMBL: CO3JIJaHUE CUTYaIlMU YyCIiexa, MopajbHas MOJIepKKa, 0I00peHue, oXBaa, MOOIIPEHUE, T0BEpUE, 100poKeIaTeIbHO-
TpeboBaTenbHas MaHepa.

B xone peanuzanyu nporpaMMbl UCMOJIB3YIOTCS CAEAYIONIME TUIIbI 3AaHATHH:

— KOMOWHHMPOBAHHOE (COBMEIEHUE TEOPETUUECKON W MPAKTUYECKOW YacTel 3aHsATHS; MpPOBEpKa 3HAHUU paHee
M3YYEHHOTO MaTepHalia; U3JI0KEHHUE HOBOTO MaTepHalia, 3aKpErICHHE HOBBIX 3HAHUW, (HOPMHUpPOBAHHME YMEHUU
nepeHoca U MpUMEHEHUs 3HaHUN B HOBOWCHUTYAIIUH, Ha TIPAKTUKE; OTPA0OTKA HABBIKOB M YMEHHM, HEOOXOIMMBIX
pHu paboTe ¢ HIKCIIEPUMEHTAIBLHON YCTaHOBKOM);

— TeopeThudeckoe (CooOIIeHHe M YCBOCGHHWE HOBBIX 3HAHUW NMPU OOBSICHEHWH HOBOM TEMBI, W3JI0KEHHE HOBOTO
MaTtepuasia, OCHOBHBIX MOHSITUM, ONIPEACIICHIE TEPMUHOB, COBEPIIICHCTBOBAHUE U3aKPETUJICHUE 3HAHUN);

— KOHTpPOJIbHOE (ITPOBOJMTCS B LIEJISAX KOHTPOJISA U MPOBEPKHU 3HAHUM, YMEHHUM M HaBBIKOB y4alllerocs yepe3 3aIuTy
MPaKTUYECKON pabOThI);

— TPaKTUYECKOE (SIBJISIETCSI OCHOBHBIM THUIIOM 3aHATHI, UCIOJB3YEMBIX B MPOrpamMme, Kak MPaBHIIO, COIAEPKUT
dbopMHpoBaHHEe YMEHUW W HAaBBIKOB, HMX OCMBICIEHHE W 3aKpEIUICHHE Ha TMPAKTHUKE IPU BHITIOJHEHUU
HKCIIEPUMEHTAILHBIX 3a/IaHUM, NMHCTPYKTAX MPHU BHITIOJIHEHUH MPAKTHUECKUX paboT, UCIOJIb30BAaHUE BCEX BUIOB
MPAKTHUK);

— BBOJHOE 3aHATHE (IIPOBOAUTCS B Hayaje Kypca € LEIbl0 3HAKOMCTBA C 0Opa3oBaTENbHON MPOrpPaMMOMN,



COCTaBJICHUE WHIUBUAYATHHON TPACKTOPUH OOYUCHHSI; a TAK)KE IIPHU BBEICHUU B HOBYIO TEMY IPOTPAMMBI).
Ilnanupyembie pe3yJbTaThl
[To uroram oOy4eHHs MO mporpaMMe peOEeHOK JAEMOHCTPUPYET CIIEIYIOIIHePE3yIbTaThI:
— 13HaeT MPUHIMUIEI paboThl HA 000pyaOBaHUN HUGPPOBON TabopaTopuuIio GU3MKE;
— 3HAeT aNTOPUTMBI OOPAOOTKH IKCIEPUMEHTATBHBIX PE3yIbTaTOB BIU(POBOI 00pa30BaTEIBLHON cpeje;
— TMpaBWiIa TEXHUKH OE30MAaCHOCTH MPH paboTe ¢ IKCIIEPUMEHTATLHBIMIUYCTAHOBKAMU;
— yMeeT TeHepupoBaTh IU(MPOBBIE MATYUKH C BCIIOMOTATEIHLHBIMIA00PATOPHBIM 000PYAOBAHUEM;
— yMEeT aHalM3UpOoBaTh, 00pabaThHIBATh SKCIICPUMEHTAIBHBIC NaHHBIC,IPOBEPATH JOCTOBEPHOCTD MOTyUESHHBIX
pe3yibTaTOB.

MexaHu3M olleHMBAaHHUA 00Pa30BaTeJbHBIX Pe3yJIbTATOB
Yposenv meopemuueckux snanui.
— Huskuil ypoBenb. OOyuaronuiicss 3HaeT (pparMeHTapHO U3y4YEHHbIE (PU3NYECKHE MPOLECCH U 3aKOHOMEPHOCTH.
N3noxxeHnne matepuana COMBYMBOE, TPEOYIOIIEE KOPPEKTUPOBKU HABOASIIMMH BOIIPOCAMM.

— Cpennuii YPOBEHb. OO6yuaronuiics 3HAET (dbu3nyecKre 3aKOHOMEPHOCTH, HO JJI TIOJIHOTO
PACKpBITHS TEMBI TPEOYIOTCS TOMIOJIHUTEIbHBIE BOIPOCHI.

— Broicokuit ypoenb. OOyuaromuiics 3HaeT (QU3NYECKHE 3aKOHOMEPHOCTH W TOHHMMAET MpolLecChl (PU3MUECKUX
ABJIECHUN. MOXET 1aTh JIOTUYECKH BBIAEPKAHHBIM OTBET, IEMOHCTPUPYIOLIHUMI MTOJTHOE BJIAICHUE MATEPUATIOM.

Yposenv npaxmuueckux nagvikos u ymenuii. Braoenue mexuonoeusmu
pabomul 8 yugpoesoii cpede, aHarus U O0CHMOBEPHOCIb NOLYUEHHbIX PE3YTbMAaAmos.

— Huskuil ypoBenb. TpeOyeTcss NMOCTOSHHAs KOHCYJIbTAIMsl MeAarora mpu MpOrpaMMUPOBAaHUM MAapaMeTpPOB B
1ndpoBoii cpee.

— Cpennuil ypoenb. TpebyeTcsi mepuoanyecKoe KOHCYJIbTUPOBAHUE O TOM, KaKHE METOJbl HCIOIb3YIOTCS IpU
aHalM3€ pPe3yJIbTaTOB WM3MEPEHMI, MPOrpaMMHUpPOBAaHUE MapameTpoB B HUGPOBOW cpene. Bricokuil ypoBeHb.
CamMocTosTeNbHBIA  BBIOOP METOJIOB aHaJM3a U 00pabOTKU SKCHEPUMEHTANIBHBIX PE3yIbTaTOB, CBOOOAHOE
BJIaJICHUE MPOTPAMMHBIM oOecriedeHneM U POBO 00pa3oBaTEIHLHONCPEIBI.

ConpsiceHue yugpposulx 0amyuxos ¢ 1a00pamopHbuIMU YCIMAHOBKAMU

— Huskuit yposens. He Moxker coOpaTh yCTaHOBKY C JaT4MKaMu O€3MOMOIIM Mearora.

— Cpennuii ypoBeHb. MokeT coOpaTh YCTaHOBKY € JaTYUKAMM MPHUIIOICKA3Ke Mearora.

— Bpricokuii ypoBeHb.  CHoco0eH C€aMOCTOSITENBHO COOPAaTbyCTaHOBKY C AaTUYMKaMU, MPOSIBIISS



TBOPUYCCKHC CITOCOOHOCTH.

q)Ole)I MOABEACHUA UTOI0OB peau3allui MPporpamMmabl

OTcnexxuBaHue pe3ysibTaTOB 00Pa30BaTEILHOTO MPOIECCca OCYIIECTBISICTCAIIO PE3y/IbTaTaM 3allUThl IPAKTHYCCKUX
pabor.

[Tpu moaBeIECHUY UTOTOB OCBOCHHUS ITPOTPAMMBbI HCTIOIB3YIOTCS
— OIIpoC;
— HaOJIIOJIEHHE;
— aHajJu3, caMOaHalIu3,
— cobOeceIoBaHuE;
— BBINIOJIHCHUE TBOPUYECKHUX 3aIaHUH;

— y4YacTHe JETEW B SKCIIEPUMEHTAIBHBIX Typax OJIMMIIUAJ, KOHKypcax U(ECTUBAISAX Pa3IMYHOTO YPOBHSI.

MarepuajbHO-TeXHUYECKOe o0ecriedeHme:
1. Jlamuuxu yugpposou nabopamopuu Releon:
- IaT4YWK OTHOCUTeNbHOU BiiaxkHOCTH (0T 0 10100%);
- U poBoi 1aTUMK Temreparypsl (0T— 2010 120:C);
- nudpoBoit marunk abcomoTHOTo nasienus (0T 0 mo 500 kI1a);
- maT4uK MarauTHOTO 1moJIs (ot -80 mo 80 mTn);
- maTyuK HanpspkeHus (0T -2 1o 2 B; ot -5 1o 5 B; ot -10 10 10 B; o1-15 10 15B)
- matuuk Toka (ot -1 10 1 A);
- natumk akcenepometp (29, 49, 89);
- USB nByxkanansHbIi ocmuiorpad (ot 0 mo 100 B);
2. Bcnomozamenvroe obopydosanue:
- METAJUIMYECKUN IIapUK;
- MEpHBIE CTaKaHbl, MEH3YPKH, eMKocTH OT 250 mut 1o 500 M ¢ ropsiueli U XOJI0THOM BOIOM
- DJICKTPUYECKas TUINTKA;
- TaMTIa HaKaJIMBaHMSI,
- ICTOYHHK TTUTaHUS;



- COEIMHUTENIbHBIC TTPOBO/IA;
- KJIIOY;

- peocrar;

- CTIUPATBLHBIA PE3UCTOP WU CIIUPAITB;

- ropeJika (CBeuka);

- PE3UCTOPHI WIM Mara3uH COMPOTUBIICHUN;

- IOJIOCOBOM MarHur;

- IPSAMOU POBOIHUK;

- nepeBsinHas auHelka (ot 0-30 cm), mobas TrHEeKa, KapaHallr;

- anexTpoHHble Bechl (0T 0 10 200 1);

- MOHETKA;

- TIOTJTABOK WJTH MIPSIMOYTOJIBHASI KOPOOOUYKa ¢ OTBEPCTHEM JIJIS TaTUHKA,
- aKcenepoMeTp (JaTIUK YCKOPEHHs) Ha TPYKHMHE U3BECTHOMN )KECTKOCTH;
- IITATUB C JIAKOW 1 My TOi;

- KOHJICHCATOP MTOCTOSTHHOW €MKOCTH MJIM Mara3uH KOHJICHCATOPOB.

Opranuzaius pabodero MpoCTpaHCTBAa OOYYAIOMIETOCsS OCYIISCTBIISICTCS C HWCIOJIB30BAHUEM 370POBBhECOEpETaroNInX
TEXHOJIOTHH. B X0/e 3aHATHS B 00s3aTCIILHOM TOPSIKE MPOBOIUTCS (PU3KYJIBTIIAY3bI, HAPABICHHBIC HA CHITHE OOIIETO U
JIOKQJILHOTO MBIIIEYHOTO HANPSOKEHUS OT KOMIbIOTepa ¢ nudpoBoi tabopatopun. B conepkanue GU3KYIbTYPHBIX MUHYTOK
BKJIIOUYAIOTCS YIPAKHEHUS Ha CHATHE 3PUTCIBHOTO M CIIYXOBOTO HAIPSDKCHHUS, HAMPSIKCHHS MBI TYJIOBUINA W MEJIKHUX
MBIIIII] KUCTEH, HA BOCCTAHOBIICHUE YMCTBEHHON pabOTOCTIOCOOHOCTH.

YYEBHBIN IJTAH
Pa3nen Tema Kou1-Bo yacos ®opma
TEOPHU | MMPaAKT BCer moJABeACHUA
| HKa 0 HTOIOB
dazoBrle 1. BroaHOE 3aHsTHE: 1 0 1 Ompoc
epeX o Ibl [TporpammMHuoOe obecrieueHe
Releon. Texnuka 0e3omacHoCTH
2. OmnpeniesicHue yaeabHOM 0,5 15 2 Omnpoc, HaOMIOICHKE,
TEIUIOEMKOCTH METAUIMYECKOTO cobecemoBanue,
HIaprKa




3. 3y4yeHue OTHOCUTEIbHOM 0,5 0,5 1 JIOIIOJHUTEILHOE
BIIQXKHOCTH TOPSYETO U TBOPUYECKOE 3a/IaHue,
XOJIOAHOTO BO3/yXa. aHaJIu3
JIOCTOBEPHOCTH
pe3yIbTaTOB
[TocTostHuBIM 1. [Toctpoenue BosnbT-ammnepuou| 0,5 15 2 | Ompoc, HabmtoaeHue,
AJICKTPUYECKH XapaKTEPUCTUKH JIAMITbI cobeceoBaHuE,
1 TOK HaKaJIMBaHUA. JOMOJHUTEIBHOE
2. VI3yueHue 3aBUCHMOCTH 0,5 0,5 1 | TBOPYECKOE 3alaHue,
COINIPOTHUBIICHHS CITUPAJIN atajns
PE3UCTOpa OT TEMIIEPATYPHI. AOCTOBCPHOCTH
pe3yJIbTaToB
TTocTosstHHOE 1. MarsuTHOE TOJIe MPSMOTO 0,5 15 2 Omnpoc, HaOmrOICHKE,
MAarHUTHOE I10J1€ [TPOBOHHKA C TOKOM cobece0BaHuE,
2. 3aBUCUMOCTh MarHUTHOT'O 0,5 0,5 1 MONOJIHATE]IBHOC
M0JIs TI0JIOCOBOIO MarHuTa oT TBOPYCCKOC 3a1aHKC,
[pacCTOSHU:A aHaJIn3
JIOCTOBEPHOCTH
pe3yJIbTaToB
DeMEeHTHI 1. Onpenenenue TUIOTHOCTH 0,5 15 2 Omnpoc, HaOMOICHAE,
CTaTUKU U nepessiHHOM uHerikn MOJKIA cobeceqioBaHue,
THUIPOCTATUKH JIOTTOJTHUTEIBLHOE
TBOPUYECKOE 3a/IaHue,
2. 3yuenue 3aBUCUMOCTH 0,5 0,5 1 aHajm3
aBJIEHHS B )KUIKOCTH OT AOCTOBEPHOCTH
TIIyOUHBI TOTPYKEHUS. pe3yJIbTaTOB
KonebarennHble 1. F'apmoHnueckue KonebaHusl. 0,5 15 2 Omnpoc, Ha0mroaeHue,
CHCTEMBI OmnpeneneHre XapakTepUCTUK cobece0BaHuE,
K0J1€0aTEIHbHOrO IBUKEHUS HAOIIOJIHUTCIIBHOC
MPY>KUHHOT'O MasgTHAKA TBOPYECKOC 3a/1aHNE,
2. AHanu3 dJIEKTPOMAarHUTHBIX 0,5 0,5 1 | aHaimu3
KoJeOaHuil KOHIEHCATOpa B IIEMU AOCTOBEPHOCTH
[EPEeMEHHOTO TOKa pe3yIpTaToB
Bcero 6 10 16




COJEPXAHUE ITPOI'PAMMBI

Pa3pgen «®a3oBbie mepexoabn).
Tema 1. BronHoe 3anstue. [Iporpammuoe obecnieuenue Releon. Texnnka 6€301acHOCTH.

Teopus: IlpssMble u KocBeHHBIE U3MepeHHs. MeToauka 00paboTKu pe3ysbTaToB u3MepeHuil. OCHOBHBIE TPeOOBaHUS K
BBITIOJTHEHHUIO MIPaKTHUECKUX padoT. TexHuka 6€30macHOCTH npu padboTe 00yUdaroIUXCsi CO BCIIOMOTATEIbHBIM J1a00PaTOPHBIM
000pyIOBaHUEM, COTIPSIKEHHBIM ¢ HU(POBBIMU AaTunkaMu. UHCTPYyKLIHA 1O KaXKAOMY MOIyJt0. OCOOEHHOCTH MPOTPaMMHOTO
obecrieuernst Releon. [{udpossie marumku. [logkmrodenue k HOyTOyKy. ['paduueckas mHTEpHIpeTanuss dKCIePUMEHTATBHBIX
JaHHBIX.

dopMbI 3aHATUHI: JIEKIHsI, Oecena.
Tema 2. OnpeneneHue yaeabHOM TEMIIOEMKOCTH METAIUTMYECKOTO IIapUKa.

TGOPI/ISII Harp€BaHHUC MU OXJIAKICHUC TCII. KomnyecTBO TEILIOTHI. YIIGJII)HEUI TEIUIOEMKOCTh BEIIECTBA. YPaBHGHI/IC
TEIJI0BOro OaiaHca. O6CY)KI[GHI/I€ TCILNIOBBIXIIOTCPD.

[IpakTuka: pacyér yAeapbHOM TEIUIOEMKOCTH METaUIMYECKOro INapHKa, HCIHOJB3ys MPOLECC TEIUIOOOMEHA MEXITY
HIAPUKOM M FOpsIYE€ BOAOW B MEPHOM CTaKaHE.

dopmbl 3aHATUN: Oecena, MpakTUIecKas padoTa.

OO6opynoBaHue: NaTYUK TEMIIEPATYPbl, METALTUYECKUAN IIAPUK, MEPHBINA CTAKaH C TOpsSYEH BOJION
Tema 3. V3ydueHue OTHOCUTEILHOM BIIAKHOCTH TOPSYETO M XOJIOTHOTO BO3TyXa.

Teopusa: ucnapenne u KoHuaeHcauus. HacelieHHbI mnap. J[aBieHWE HACBIIEHHOTO TMapa. 3aBUCHUMOCThH JABIICHUS
HACBIIIEHHOTO Tapa oTrremMiepatypsl. [lapunansHoe gaBienune. AOCONMIOTHAS U OTHOCUTEIbHAS BIAKHOCTh BO3/IyXa.

[IpakTuka: onpeaeneHre OTHOCUTENbHON BIAXXHOCTH XOJIOAHOTO BO3/lyXa (BO3/1yXa B MOMEILIEHUH) C TOMOILBIO 1aTYuKa
OTHOCHUTEJIbHOW BIAXXHOCTH. JlJIs OompeneneHuss OTHOCUTEIbHONW BIa)KHOCTH IOPSYET0 BO3yXa HEOOXOAMMA AJIEKTpUYECKast
IJIMTKA, HarpeBaronias BO3AyX. TakuMm oOpa3oMm, ¢ MOMONIbIO JaTYMKA MPOUCXOAUT (DUKCAIUs OTHOCUTEIHHOM BIAKHOCTHU
BO3[yXa MO Mepe ero HarpeBaHus. LlenecooOpa3HO MOCTPOUTH M NMPOAHATIU3UPOBATH I'paUK 3aBUCUMOCTH OTHOCHUTEIBHON
BJIQYKHOCTH OT TEMIIEPATYPHI.

dopMbl 3aHATHI: Oecena, mpaKTUYeckas padoTa

O60py,Z[OBaHI/Ie: JaTIUK TCMIICPATYPbI, SJICKTPUICCKAA IIJIMTKA, JJaTYUK OTHOCHUTEJIbHOM BJIaXKHOCTH BO3ayXa.



Pasznea «I1oCcTOSTHHBIN 3JIEKTPHYECKHI TOK».
Tema 1. [TocTpoeHue BOIbT-aMIIEPHON XapaKTEPUCTUKH JIAMITbl HAKAJIMBAHUS.

Teopusi: cuia Toka, HANpsKEHUE, CONPOTUBIICHHUE, DJICKTPUYECKas IIEMb.
3akoH OMa [ y4acTKa LeTu.

[IpakTuka: cOopka 3JIEKTpUUECKOHN Lienu (IOCIeI0BaTEIbHOE COEIMHEHUE MCTOYHMKA MUTAHUS, peocTaTa, JaMIIOvKHy,
KJII04a, 1aTYMKa TOKA; MapajjIesIbHO K JaMIle MOJCOEIMHSAEM JaTYMK HaIpspKeHus). PeryiasTopom peoctata MeHsieM Hakalil
Jamibl (HE0OX0IMMO 3aUKCUPOBAaTh HE MEHEE TPEX MOJIOKEHHUIM Hakaja JIaMIIbl: HaKajl MPU MaKCUMaJIbHOM CONPOTHUBIICHUU
peocrara, Ipu MUHUMAJIBHOM, HECKOJIBKO ITPOMEKYTOUHBIX MOJOKEHUN peocTtaTta). PUKCUpyeM IMMOKa3aHUs JaTYUKOB TOKA U
HaIpSODKEHUS 1JIs KaX0ro MOJ0KeHUs peocrara. Mcenons3ys undpoByto 000I04YKy MPOTpaMMBbl, 3aHOCHM JAHHBIE B TAOJIUILY
U CTPOMM IO ATUM JIaHHBIM BOJbT-aMIEpHYI0 XapakTepuctuky (BAX) mammnbel HakanuBaHus. BozmokHa HenuHeiHas
3aBUCUMOCTh. B 3TOM ciyyae HeoOXxoauMo 00s13aTeIbHO MPOKOMMEHTUPOBATh NPUUMHY HelnHeHocTH BAX.

dopmbl 3aHATUN: Oecena, mpakTuiecKas padoTa.

OO6opynoBaHKe: UCTOYHUK TMUTAHMS, KIIOY, PEOCTaT, JlaMIa HaKaJduBaHMS, COCIUHUTENIbHBIC MPOBOJIA, NAaTUYMK TOKA,
JATYUK HATPSKEHMUS.
Tema 2. 13yyeHune 3aBUCUMOCTH CONPOTUBIICHUS CIIUPAIIA PESUCTOPA OT TEMIIEPATYPHI.

Teopusi: FIEKTPUUECKUN TOK B METANIaX. 3aBUCUMOCTh COITPOTUBJIEHUSI METaJJIa OT TEMIIEPATYPHI.

[IpakTuka: cOopka 3JeKTpUYECKOM 1enu (MOocaeAoBaTeIbHOE COCIUHEHHE HMCTOYHUKA MUTAHUS, CIUPAIU-PE3UCTOPA,
KJII0Ya, JaTYMKa TOKa; MapajulelibHO K CIHUPAIM-PE3UCTOPY MOJACOEANHSEM MaTYMK HampsbkeHus). [log cnmpanbio cTaBuM
ropesiky win cBeuky. DukcupyeM IOKa3aHus JAaTYMKOB TOKA M HAIPSDKEHUs [0 MEpe HarpeBaHus cnupainu. Mcmosb3ys
1upoByr0 000J0UYKY TPOrpamMMbl, 3aHOCUM JIaHHbIE B TaOJIMIly, BBIUMCISEM IO 3akoHy OMa COMpPOTUBIIEHUE CIUPAJIU-
pe3ucTopa o Mepe ero HarpeBa U CTPOUM 0 TUM JaHHBIM TpadUK 3aBUCUMOCTH COTIPOTUBIICHUS CIIUPATU OT TEMIIEPATypPhI.
CompoTuBJIeHHE CHHpPATd B OSKCIEPUMEHTE OyIeT MEHATHCS HE3HAYUTENbHO, MOATOMY Jydllle MoAoO0paTh CHUpalib W3
JIETKOTUIABKOTO MEeTaslia, MO0 3HAUUTEITLHO U3MEHATHCTENICHb HATPEBa CIIUPAIIH.

dopmbl 3aHATUN: Oecena, pakTUIecKas padoTa.

O6opynoBaHue: MCTOYHUK MHUTAHMS, KIHOY, CHUPAIb-PE3UCTOP, COEAMHMUTENIbHbIE MPOBOJA, JATYMK TOKA, JATYUK
TEMIIEPATYpPBbl, JATYNKHANPSLKEHUS, TOPEIIKA WM CBEYa.



Pasznen «IlocTosiHHOE MATHUTHOE I10JIE».
Tema 1. MaruutHoe 1oJie IpsMOro IpOBOJIHUKA C TOKOM.
Teopus: MarHUTHOE MOJIE NPSAMOrO MPOBOJIHUKA C TOKOM. OnbIT AMIepa.

[IpakTuka: cOopka 3JMEKTpUUYECKON 1enu (Tocae0BaTeIbHOE COSAMHEHNE NCTOYHUKA MUTAHUs, MPSMOTO MPOBOJIHUKA,
KJII0Ya, peocTaTa, JaTuhka Toka). JaTyuk MarHUTHOTO IMOJS MOAKIIOYAETCSl HAPOTUB MPOBOJHUKA U MPHU 3aMbIKAHUM KJTIOYa
(GUKCUpyeT WHAYKIUIO MarHUTHOrO mojis. /s aHanmu3a 3aBUCHUMOCTH CUJIBI TOKAa OT TMOSIBJICHUS BOKPYT IPOBOJIHUKA
MAarHUTHOTO TOJIsI, MEHSEM IOJI0)KEHUE peocTaTa. Bo3M0OKHO, MPpY HEM3MEHHOW CHJIE TOKA MEPEMEIIATh JATYUK MATHUTHOTO
noJist (1Mo mpsimoit: Omuxke, naneiie). [lenecoobpasHo mnpoBecTy rpaduyueckuil aHaIU3 3aBUCUMOCTH MHIYKIIUU MAarHUTHOTO
I10JIS1 OT BEJIMYUHBI CUJIbI TOKA.

dopmbl 3aHATUN: Oecena, mpakTUiecKas padoTa.

O06opynoBaHKe: UCTOYHUK MUTAHUS, KJIIOY, TATYUK TOKA, TATYUK MArHUTHOTO TOJIs, IPSIMOM TPOBOJIHUK, PEOCTAT.

Tema 2. 3aBUCHMOCTH MAarHUTHOTO TIOJISI TIOJIOCOBOTO MarHWTa OT PACCTOSHUS.

Teopus: eCTeCTBEHHBIE U UCKYCCTBEHHBIE MAarHUTHI, TTOJIK0OCA MArHUTA.

HpaKTI/IKaZ IIPOBOJAUTCA T.H. IIPOBCPKA 3aBUCHUMOCTHU MHAYKIIUHY MArHUTHOI'O ITIOJIA IIOJIOCOBOI'O MAaruvTa OT paCCTOSHHA.
HpOBCpKa IMPOBOAUTCA KaK AJISI CCBCPHOI'O, TaK U JJIA FOKHOI'O ITIOJJFOCOB MAIrHUTA. HGHCCOO6p&3HO IIPpOBCCTHU Fpa(i)I/ILIeCKI/If/'I
dHaJIN3 3aBUCUMOCTH MHAYKINHY MaroHuTHOI'O I10JIAI MarHuTa OT paCCTOsAHUAA.

®dopmel 3aHsTHi: Oecena, mpakTudeckas pabora. O0opyaoBaHHUE: NATYMK MArHUTHOTO TIOJIS, TMOJIOCOBOM
MarHur.

Pa3nes «2JieMeHTBI CTATHKHM W THAPOCTATHKI.

Tema 1. Onpenenenne mmotHOCTH AepeBiHHON nuHerkn MOJXKI'A. Teopus: ycinoBue paBHOBECHs phlUara.
[InoTHOCTH BelecTsa.

[Ipaktuka: nepeBsunas nuHeitka MOJXI'A mnpeacraBisier coGoii peryar. Ha ogHOM KOHIE JMHEHKAa MOMEIIAETCS
MOHETKa, Macca KOTOPOM M3MEpSAETCS C MOMOIIBIO IEKTPOHHBIX BeCOB. Maccy nunenku cuumaem Heu36eCMHOU U He
uzmepaem e€ Ha INeKMmpOHHbIX gecax. /[N paBHOBECUS MOHETKM Ha JIMHEHMKE HMCIIOJIb3yEeM KapaHJall B KAadyeCTBE TOYKHU
onopsl. Bropoii nmuHeiikoit u3mensiem auHeitHbie pa3mepsl auHeiiku MOXKI'A (u1s Beruncnenus oobema). Menomnbs3ys ycinoBue
paBHOBecHUs (IIPaBUII0O MOMEHTOB CHUJI), ONIPENEIIsieM INIOTHOCTh JE€PEBIHHOMN JIMHEUKY.

dopMel 3aHATHI: Oecea, TpakTUYecKasi padbora.
Oo6opynosanue: nepessanas tuneiika MOXI'A, nunelika, MOHETKa, SJIEKTPOHHBIC BECHI, KapaHaalll



Tema 2. I3ydueHue 3aBUCUMOCTH JIaBJICHUS B )KUJIKOCTU OT TITyOUHBI IOTPYKECHUS.
Teopus: naBnenue. [ mapocrarnueckoe napieHue. 3akoH Ilackais.

[IpakTHKa: TPOBOAUTCS aHAIN3 JABJICHHS KUAKOCTH TIOIJIaBKa (KOPOOOYKH), COSTUHEHHOTO C JAaTIYMKOM JIABICHUS OT
rITyOWHBI TIOTPYKEHHUs ToTIaBKa (KOpoOoukn) B cocya ¢ Boaol. LlenecoobpasHo mocTpouTh Tpadk 3aBUCHMOCTH JTaBICHUS
MoTuTaBKa (KOPOOOUYKH) B )KHAKOCTH OT TITyOMHBI TOTPYKEHHS B BOAY. Takyke MOKHO MPOBEPHUTH 3aKkoH Ilackaisi, moBopaunBas
MOIJIABOK (KOPOOOUKY) B pa3HbIE CTOPOHBI.

dopMel 3aHATHN: Oecena, MpakTudeckas padoTa.
O6opynoBanue: aOCONIOTHBIN TaTYMK JaBJICHUS, COCY C BOJIOM (MEpHBII CTakaH), IMHEWKA.

Pasznea «KogedaTreanbHbIE CHCTEMBD).

Tema 1. FapMOHI/I‘IGCKHe KoJICOaHM. OHpGI[GJIeHHe XapaKTepI/ICTI/IKKOJI€6aT€JIBHOFO ABHIKCHUA IIPYKUHHOI'O
MasiaTHHKA.

Teopusa: XapakTepUCTUKH  KOJIEOATEIBbHOTO JBWXXECHHS:  aMIUIUTYJaKojie0aHuM, epruoa, 4acToTa.

[IpakTrka: B Ka4yecTBE Ipy3a Ha NPYKWHE BBICTYIIACT CaM aKCEICPOMETpP, MPUKPCIICHHBIM K TMPYKUHE H3BECTHOU
XKEeCTKOCThIO. [IpykrHa M akcenepoMeTp MOABCIISHBI Ha IITaTUBE. 3alKChiBas BTOpOi 3aKoH HbIoTOHA /11 akceaepoMeTpa u
Hu3Mepsis 3apaHee Maccy aKcelepoMeTpa, onpeeisseM aMIUIMTYAy Koyiebanuil akcenepoMerpa. Mcrons3ys Gopmyny nepuoja
KoJIeOAaHUM TIPYKUHHOTO MasTHUKA, OMpeIesisieM Iepuoj M 4YacToTy KojiebaHmii akcenepomerpa. CTOUT OTMETHTh, YTO
KoJIeOaHUsI TIOJDKHBI OBITh MPUOIMKEHBI K TApMOHUYECKUM, TI0O3TOMY OTKJIOHCHHE aKCeJIepOMETpa OT IMOJO0KEHHUS paBHOBECHS
HEOOJIBIIIOE.

dopmbl 3aHATUN: Oecena, mpakTUIecKas padoTa.
O06opynoBaHue: MTATUB C JaNKOW U My(PTO, akcenepoMeTp, MPYyKUHA C U3BECTHOM KECTKOCTHIO, JIEKTPOHHBIC BECHI.

Tema 2. AHaMU3 AIEKTPOMATrHUTHBIX KOJeOaHUN KOHAEHCATOpa B LIEMUIEPEMEHHOIO TOKA.

Teopusi: KOHIEHCATOP B LM MOCTOSIHHOTO M IEPEMEHHOr0 Toka. KpaTkoeycTpolcTBo ocuuiiorpada.

[IpakTuka: moBeneHnEe KOHAECHCATOpPA B IIEMH MOCTOSHHOTO M MEPEMEHHOIOTOKA. AHAIN3 JaHHBIX C ocIruiorpada.
DOopMBbI 3aHATUN: TPAKTUYECKOE 3aAHATHE.

O6opynoBanue: ocuuuiorpad, KOHAEHCATOP MOCTOSHHON €MKOCTH, JIaMITaHAKaJIUBaHUs, KII04, COEIMHUTEIbHbIE MPOBO/A.



OpraHu3anMoHHO-NeAArornyecKue ycJ0BUs peajn3aiiu NporpaMMbl

[lemaror JOMONHUTENBHOIO OOpa30BaHUs, pPEATM3YIOIIWA JTAHHYIO [pOorpamMMmy, JIOJDKEH HMETh  BBICIIEE
npodeccroHanbHOe 00pa3zoBaHue WM cpefHee npodeccuoHanbHOe 00pa3oBaHuE B OOJACTH, COOTBETCTBYIOUIEH MPOQPUITIO
KpykKa, 0e3 MpeabsBiIcHUss TpeOOBaHUU K CTaxy paboThl, JUOO BhICIIee MPodecCHOHATbHOE 00pa3oBaHUE WM CpeaHee
npodeccuoHanbHOoe 00pa3oBaHue UAOMOIHUTENBHOE PO(dEecCHOHaTbHOE 00pa30BaHUE MO HAMPABICHUIO
«O0pa3oBaHue U negaroruka» 0e3 npeabsBiIecHUs TPEOOBAHUI K CTaXy paOOTHI.

MoTuBanMoHHbIE YCJI0BHSA
Ha y4eOHbIX 3aHSATHAX U MACCOBBIX MEPONPHUATUSIX 0CO00E MECTO YAENISIeTCS POPMUPOBAHUIO MOTHUBAIIMK O0YYarOIINXCS
K 3aHSTHIO IOMOJIHUTEIbHBIMOOpa3oBanueM. s aToro:

— YZIOBJETBOPSIOTCA Pa3HOOOpa3Hble MOTPEOHOCTU OOYyYarOUUXCA: B CO3AAHUU KOM(OPTHOTO MCHUXOJIOTUYECKOTO
KJIUMaTa, B OT/AbIXE, OOIICHUM M 3allldTe, MPUHAJICKHOCTH K JETCKOMY OOBEIMHEHHIO, B CAMOBBIPAKCHUH,
TBOPYECKOM camopealinu3allii, B MPU3HAHUM U YCIIEXE;

— JIETH BKJIIOYAIOTCS B MPAKTUYECKUW BHUJ JACSATEIBHOCTH IIPU TPYNMHoBOMl paboTe, ¢ Yy4ETOM BO3PACTHBIX
O0COOEHHOCTEN U YPOBHEM COXPAaHHOCTH 3/10POBBS;

— Ha 3aHATUSAX peIalTcs 3a7adyd  NpPoOJEMHOTO  XapakTepa IIOCPEJCTBOM  BKIIIOUEHHMS B  HAy4YHO-
MCCIIEI0BATENbCKYIOIESITENBHOCTD;

IpOBOJATCA MpodecCHOHATbHBIE TPOOBI U APYrHE MEPONPHUATHS, CIOCOOCTBYIOUIUE MPOPECCUOHAIBHOMY CaMOOIPEIEIECHUIO
00yJaroImxcs.
MeToauveckue MaTepHuaJbl
Meroanueckoe obecriedeHue MporpamMMbl BKIIIOYAET MPUEMBI U METOJBI OpraHU3allud 00pa30BaTEIHLHOTO Ipoliecca,
TUIAKTUYECKUE MaTepHuaibl, TEXHUYECKOE OCHAILICHUE 3aHSTHI.
Jliist oGecnieyeHust HarJISIAHOCTU U JOCTYITHOCTH M3y4aeMOro MaTepHalia rnearor uCroJib3yeT pa3inyHble METOIUNYECKUE
U IUIaKTUYECKUE MaTEPHUAIIbI.
Harnsinaeie mocooust:

— cxeMarnueckue (mudpoBoe 000pYyIOBAHUE, CXEMbI, MPE3CHTAINH,AITOPUTMBI);

— €CTECTBEHHBIC M HATypajbHBIC (BCIIOMOTATEIHLHOE 000PYI0BAHNE MISATPAKTHUESCKUX PadoT);

— o0bemHbIE (MAKEeThI);

— WUIIOCTpaluu, ciaiael, rpaduku, dotorpadu W PUCYHKUIKCIEPUMEHTAIBHBIX PE3YJIHTaTOB
U3MEpPEHUN;

— 3BYKOBBIE (BUACOMATEPHUAIIBI).
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https://rl.ru/solutions/complekts.php?id=3242800204

Cnmcok quTepaTypsbl:
HopMmaTuBHbIE IPABOBbIE aKThI

denepanbHbIi 3akoH «O0 00pa3zoBannu B Poccuiickoit @eneparun» ot 29.12.2012 Ne 273-D3.

Vka3 IIpesunenta Poccuiickoit @enepannn «O Mepax IO peaau3aluy TOCyAapCTBEHHOW MOJUTHUKU B
obnacTtu oOpa3oBanus u Haykm» ot 07.05.2012 Ne 599.

Vka3 Ilpesunenta Poccuiickonn ®enepannu «O MEpONpHUATHAX 10 pPEANM3alMU TOCYAApPCTBEHHOU
conrasibHOM ouTukm» ot 07.05.2012

Ne 597.

Pacnopsokenne Munuctepcersa [Ipocsemienus ot 12 .01.2021 Ne P-6

«O0 yTBEepKICHHM METOMWYECKHX PEKOMEHIAIMH IO CO3JaHWI0 H  (PYHKIIMOHUPOBAHHWIO B
00111e00pa30BaTEIbHBIX OPTaHU3AIUAX, PACIIONOKECHHBIX B CEIbCKOW MECTHOCTH W MAalbIX TOpOAaXx,
[EHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUYHON U TEXHOJIOTUYECKOMHAIIPaBICHHOCTEM.

[Tpukaz MunucrepctBa npocsemienus PO or 09.11.2018 r. Ne 196

«O0 ytBepxkaenun llopsiika opraHuzalu M OCYIIECTBICHHUS O0Opa30BaTEIbHON JESITEIBHOCTH TI0
JOTIOJTHUTEBHBIM 00111€00pa30BaTEIBHBIM TPOTrPAMMAaM)).

[TocranoBnenne I['maBHOTO ToOcymapcTBeHHOro canutapHoro Bpada P® ot 04.07.2014 N 41 «O6
yrBepxaeann CanlluH 2.4.4.3172-14

«CaHuTapHO- AMUAEMHUOJIOTUYECKHE TPeOOBaHUSI K YCTPOMCTBY, COJEPNKAHUIO U OPTraHU3AIMU PEKUMa
paboThl 00pa30BaTEIBLHBIX OPraHU3aINi TOMOJHUTETFHOTO 00pa30BaHUS JETEI.

J1s meyrarora J0MOJIHUTEILHOTO O6Da30BaHI/I$I u O6V‘I3.IOH_II/IXCHI

[IpumepHast 1ONOTHUTETbHAS obmieoOpa3zoBarenpHas — oOmepa3BuBatomias nporpamma «l{udposas
naboparopus GU3MYECKOTO IKCIIEPUMEHTa» €CTECTBEHHO-HAYYHOW HAIpaBIEHHOCTH, PEKOMEHIOBaHHAS
KOOPJIMHAIIMOHHBIM COBETOM Yy4Ye0OHO- METOAUYECKHUX OOBCIMHCHHH B CHCTEME OOIIero oOpa3oBaHUS
Camapckoii obmactu (mpotokoit oT 17 aBrycrta 2021 roma Ned4).


https://rl.ru/solutions/complekts.php?id=3242800204

— Bapnamos C.J., 3uns0epman A.P., 3unkoBckuii B.W. DxcnepuMenTanbHbIe 3a/1a4i HA YpOoKax (GU3UKHU U
buznyeckux oaumnuanax. - M. MUznarenscreo MILIIMO, 2009.
— Jlozosenko C.B., Tpymuna T.A. Peanu3zaius 06pazoBaTeNIbHBIXIPOTpaMM MO (PU3UKE U3 YACTH YU4EOHOTO
iaHa, (OpMUPYEMOIN yyaCTHHUKaMU OOpa30BaTENIbHBIX OTHOIIEHUH C MCIOJb30BaHHUEM OOOpYHIOBaHUS
nerckoro Texnonapka «llIkonpHblid KBanTOpuym».- M.:2021.
— KpaBuenko H.C. Metoasl 006pabOTKHU pe3ylbTaTOB M3MEPEHHI M OLIEHKH MOTPEUIHOCTEH B y4eOHOM J1abopaTOPHOM
npaktukyme. - Tomck, 2011.



