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[NHOACHUTEJIBHAA 3AITNCKA

JononuurtenbHas oOmieoOpa3oBarenbHas oOmiepasBuBatomas nporpamma «udposas
naboparopusi (U3NYECKOTO OSKCHEPUMEHTa» SIBISIETCS MPOTrpaMMON  €CTECTBEHHO-HAYYHOM
HANIPAaBJIEHHOCTH, PO — QU3UKA.

AKTYaJIbHOCTDH POTrPaMMBbI

®du3uka Kak Hayka 0 HauboJjee OOLIMX 3aKOHAX MPUPOJIbI, BHOCUT CYIIECTBEHHBIN BKJIa]l
B cHCTeMy 3HaHUU 00 oOkpykaromeMmM Mupe. Ee OCHOBHas NpPaKTHKO-OPUEHTUPOBAHHAS
(3KCTIepUMEHTalIbHASA) COCTABIISIIOIIAST MMEET BaXKHOE 3HAYCHHE B Pa3BUTHH COBPEMEHHBIX
HAyYHO-TEXHOJIOTUYCCKUX HAMpPAaBICHUA B TaKUX OOJIACTSAX, KaK T'€HETHKA, HAHO-DJIEKTPOHHKA,
¢busnueckas xumuss u T.1. LudpoBuzauus uHpopmanuu KpailHe HeoOXoAuma Al TOUYHOTO
UCCIICIOBAaHMSI OOBEKTOB MHpa TAJaKTHK ¥ DJIEMEHTApHBIX dacTull. Vcmosb3oBaHMe
COBpPEeMEHHOTO IH(PPOBOTO 000pyAOBaHHUSA MO (HU3UKE TO3BOIAET HAMISAHO, 3(D(PEKTUBHO
MIPOaHATM3UPOBATE U MPEACKA3aTh PE3yIbTAThl HOBBIX KCIIEPUMEHTAIILHBIX PE3yIbTATOB.

OTtiiInunTe/IbHBbIE 0CO0EHHOCTH MPOrPaMMbI

[Tporpamma «{udposas maboparopust GU3NIECKOTO SKCIIEPUMEHTa» paccunuTana Ha 17
3aHSATUH, pa3CIICHHBIX Ha 5 pa3esoB (MOyIe):

- ®a30BbIC TEPEXOBI.

- [IOoCTOSIHHBIN ANEKTPUUECKUN TOK.

- [locTosiHHOE MarHUTHOE MOJIE.

- DJIEMEHTHI CTATHKH ¥ THIPOCTATHKH.

- KonebarenpHble CUCTEMBI.

Kaxnpiii pazgen oOydeHus MpeACTaBIeH Kak 3Tal pabOThl, CBSI3aHHBIM C pElIEHUEM
HKCIEPUMEHTAIBHOM 3a/1a4i CpeACTBaMU U(POBOTO T1aOOPaTOPHOrO 000y IOBAHUS.

ConeprkaHue MporpaMMbl OPHEHTUPYET OOYUYaIOMIMXCSl Ha TIOCTOSTHHOE B3aMMOJICHCTBHE
Ipyr € JApyroM M IMpenojaBaTelleM, pEUICHHE MPaKTUYECKUX 3aJad  OCYLIECTBIIAETCS C
UCIOJIb30BAHUEM METOAMKU 00pabOTKM pe3ylbTaTOB 3KCIEPUMEHTAIbHBIX JAaHHBIX. Takxke
IporpaMMa OpUEHTHPYET 00YyJaroLINXCsl Ha MOMCK Pa3HbIX MOAXO0B K PEIIEHUIO OCTaBIECHHON
3aJla4yM, C UCTOJIb30BAaHUEM TOTYYEHHBIX 3HAHUHM B paMKax NMPaKTUYECKON JESATEIbHOCTH.

IIporpamma gaet BO3MOXHOCTb PACKpPBITh H3ydaeMblil paz/iell ¢ HU(POBOI TOUKHU 3peHus,
B3IJISHYTh Ha pEIIEHUE HKCIEPUMEHTAIbHOW 3a/layd IOJ HOBBIM YIJIOM JUISl JTOCTHKEHUS
MaKCHMaJIbHOTO pe3yJbTaTa.

Azpecat NporpamMmsl

ITporpamma «Lludposast naboparopusi HU3MUECKOro FIKCIEPUMEHTa» MpeAHAa3HaYeHA IS
nerei ot 15 no 16 ner.

B rpynnsl npuHuMaroTcst o0yyaromuecs: 9 Ki1accos.

Jns BXoxaeHHs B 00pa3oBaTeNIbHBIM MpOLECC B paMKax JaHHOW MporpaMMbl HEOOXOIUM

npoWIbHBIA YpOBEHb 3HAHUHN MO MaTeMaThKe U MH(OpMaTHKe, T.K. U1 paboThl ¢ HU(POBOI

naboparopueld HEOOXOIMMO yMeTh Trpaduuecku HHTEPIPETUPOBATH HH(OpPMALMIO U BEPHO

BapbHUPOBATh B KOMIIBIOTEPHOU Cpezie MPOrpaMMBbl TapaMeTpbl BHIOpaHHON MOJIEINH.

Tak kak mporpamMma paszjelieHa Ha MOAYJIM M TpeAarnonaraeT OoJIbIIOE KOJIHMYECTBO
SKCIIEPUMEHTAJILHOW paboThl, MpeanonaraeTcss GOpMUPOBaHME MUHU- rpynn (1o 2 yelloBeKa B
Ka)KJOW) JIs JOCTHXKEHUSI MaKCUMAJIBHOTO PE3yJIbTaTa.

O0beM 1 CPOK OCBOCHHSI IPOTIPAMMBI

Cpoxk ocBoeHust mporpammsl — 1 monyrozue. Ha monHoe ocBoeHne nporpaMMel TpeGyeTcst
17 yacoB 1 gac B Henelnto.

®opma 00yyeHHs — O4HasA, paboTa B MUHU-TPyIIax.

Pexum 3aHATHH, NEPHUOAUYHOCTH M NPOAOJIKUTEIBHOCTD 3AHATHI

[TpoaoIKUTENBHOCTh 3aHATUI UCUUCIISIETCS B aKaJleMHUUeCKUX yacax — 40 MUHYT.

IMenarornyeckas 1ejiecoo0pa3HoOCTh

[Tenarornyeckasi 1e1eco00pa3HOCTh 3TOM MpOrpamMMbl 3aK/IIOYaeTcs B TOM, YTO, OHA
ABIISICTCA ILIEJIOCTHOM W HENpPEpHIBHOW B TEUEHUHM BCEro Imporecca OoOydeHHs, W TO3BOJISET
IIKOJPHUKY IHar 3a [IaroM packpblBaTb B ce0e  TBOpPYECKHE  BO3MOXKHOCTH U
caMOpeann30BaThCsl B COBpeMEHHOM Mupe. IIpoBeneHne um o0paboOTKa IKCIEPUMEHTATbHBIX



pe3yabTaTOB KaXIOW 3a1auu (GopMUPYET OOIIyI0 KapTHHY MHUPONOHHUMAHHS M CIIOCOOCTBYET
Pa3BUTHIO HAYYHOTO CITOCO0A MBIIIICHHS.
Heas nporpamMmbl: (OPMHUPOBAHHME IIEOCTHOW KapTUHBI H3YyYaeMbIX MPHUPOTHBIX
SIBIICHWH, OCBOCHHE DJIEMCHTOB HCCIICJOBATEIbCKOM  JIEATEIBHOCTH, O3HAKOMIIGHHUE  C
METOAMKAMH OOpabOTKM SKCIEPUMEHTAJIBHBIX PE3yJIbTaTOB C HCIIOJIB30BaHUEM IH(PPOBOI
00pa3oBaTeNbHONW CpeNbl, TOATOTOBKAa OOYYAIOIIUXCA K YYacTHIO B KOH(EpPEHIUsAX W
(becTUBaAX, OJMMIINAAAX €CTECTBEHHO-HAYYHOI HAIIPAaBICHHOCTH.
3ajayM 10NOTHUTEIbHOM 001epa3BUBaIOIIEH MPOrpaMMBbI:
OO6pa3zoBareibHbIE:
- 3HAKOMCTBO C MMPUHITUIIOM PabOTHI NaTYMKOB U(PPOBOIL TabopaTopuu 1o husmke;
- (opMHpOBaHUE HABBIKOB COCTABICHUS AITOPUTMOB 00PAaOOTKHU IKCIIEPUMEHTAIIBHBIX PE3yIbTaTOB
B 000JI0YKE MPOrpaMMBbI TUPPOBOI 00pPa30BaATEILHON CPEIbI;
- (popMHpOBaHNE HABBIKOB PabOTHI ¢ IMU(PPOBHIMU JATYUKAMH M BCIIOMOTATEIbHBIM J1a0OPaTOPHBIM
o0opyIOoBaHUEM;
- YMEHHUE aHAIM3MPOBATH SKCIICPUMEHTAILHBIC JAHHBIC U WX MPEJICTABICHUE B IpadUuecKOM WU
JIPYyroM CUMBOJILHOM BHJIC.
- (opMupoBaHUE HABBIKOB HCCIICIOBATEIBCKON JEATEIBHOCTH IO MPEIMETaM ECTECTBEHHO-
MaTeMaTHYECKOTO LHUKJIA B MPOIECcCe

- aHanm3a u 00pabOTKH HKCIIEPUMEHTANBHBIX JaHHBIX 111 000CHOBAaHMS W apryMEHTalluu
paIII/IOHaJII)HOCTI/I OCATCIIBHOCTH B paMKax HpOGKTHOﬁ JCATCIIBHOCTHU.

PazsuBaromme:
- CIIOCOOCTBOBAThH Pa3BUTHIO TBOPUECKHUX CITIOCOOHOCTEH Ka)X0ro peOeHKa Ha OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO MOAXO0/IA;

- pa3BUTh UHTEpEC K (PU3MKE, KaK IKCIIEPUMEHTAILHON HayKe;
- pa3BUTHE TBOPYECKOTO MOTEHLHMANA U CAMOCTOSTEILHOCTH B PaMKax MUHHU-TPYIIIIbI;
- pa3BUTHE NaMSITH, BHUMaHU, aHATUTHYECKUX CIIOCOOHOCTEH, KOHIIEHTPAIMHU | T.JI. K&KIO0TO
YUEHUKA.
BocnurarensHsble:
- (popMupoOBaHUE OTBETCTBEHHOTO MOIX0/1a K PEIICHUIO KCIIEPUMEHTAIBHBIX 33]1a4;
- popMupoBaHUE HaBBIKOB KOMMYHHKAILIUU CPEIU YIACTHUKOB IPOTPAMMBbI;
- ¢hopMHpOBaHNE HABHIKOB KOMAaH/IHOW paOOTHI.
[puHOUnbI 0TOOPA CONEPIKAHUS
OO6pa3oBarenbHbIN MPOLECC CTPOUTCS C YUETOM CIEAYIOUIUX TPUHILIUIIOB!

1. KynbsTypocooOpa3zHocTH U IpUpOI0cO00pa3HOCTU. B mporpaMMe yuuThIBatOTCsl BO3pacTHBIE
Y UHAMBHUIyaJIbHbIE 0COOCHHOCTH JIeTEH.

2. Cucremnoctu. [lomydeHHbIe 3HaHUS, YMEHUS M HABBIKU, 00YJAIOLINXCS CHCTEMHO
IPUMEHSIOT Ha IPAKTUKE, CO3AaBaANPOEKTHYIO paboTy. DTO MMO3BOJISAET UCIOIb30BATh
3HAHUS ¥ YMEHUS BEJAMHCTBE, [IEJIOCTHOCTH, pealin3ysi COOCTBEHHBIH 3aMBICE, YTO
CIOCOOCTBYET CaMOBBIPAKEHHIO PEOEHKA, PA3BUTHIO €r0 TBOPUYECKOTO NMOTEHIHANIA.

3. KomrmuiekcHOCTH 1 TTOCTIeTOBaTeIbHOCTH. Peann3arius 3Toro npuHIKIIA IPEIoaraeT
MOCTETNIEHHOE BBEJICHUE 00YYarOIUXCs B MUP AKCIIEPUMEHTAIBHOM HCCIIe0BATENbCKOM
bu3uku.

4. HarnsgHoctu.

OcHoBHBbIE (pOpPMBI U METOABI
B xo1e peanuzanuu nporpaMmbl UCIIOJIB3YIOTCS CIEAYIOMNE (POPMBbI 00yUEeHU S
1. Tlo oxBaty nereii: TpynIoBble, KOJJIEKTUBHBIE.
2. Tlo xapakrepy yueOHO nesITeTbHOCTH:
- Oecenbl (BOMPOCHO-OTBETHBIM METOJI aKTUBHOTO B3aMMOJEWMCTBUS Iejarora U o0ydarouiuxcs Ha
3aHSTUSIX, UCTIOJIb3YETCS B TEOPETUUECKON YACTH 3aHATHS);

- 3al0UTa TMPAKTUYECKOM paloThl (MCHOJB3yeTCsl Ha TBOPYECKUX OTYETax, PecTUBAIIAX, KOHKypCax,

KaK UTOT TIPOJIeTIaHHOW paboThI);

- MpaKTHYECKUE 3aHATHs (IMIPOBOMAATCS IMOCTE H3YUEHHS TEOPETHUECKUX OCHOB C LIENbI0O COOPKH
YCTaHOBOK M OTPA0OTKH PE3yIbTaTOB 3KCIIEPUMEHTAIBHBIX HCCIICIOBAHUH);
- HabmozeHue (MPUMEHSETCS NpPU M3YYEHHUH KaKoro-Inbo OO0BeKTa, MPEeIMETOB, MPUPOIHBIX



SIBJICHU);

Ha 3anatusax co3maercs atMocdepa m00poXKenaTeNbHOCTH, JOBEPHs, YTO BO MHOTOM
MOMOTAeT Pa3BUTHUIO TBOPUYECTBA M WHHUIMATHBBI peOeHKa. BhIMonHeHue SKCIepUMEHTaIbHBIX
3aaHuil oMoraeT peOeHKY B NMPHUOOPETEHWH YCTOWYHMBBIX HABBIKOB pPAOOTHI C Pa3iMYHBIMU
IU(pPOBBIMU JTATYMKaMU U JTAOOpAaTOPHBIM 000pyAOBaHHEM. YdacTue JeTeid B (ecTHBAIAX,
KOHKYpCaX, AKCIIEPUMEHTAIBHBIX Typax OJIMMIIMAJAbI Pa3HBIX YPOBHEH SIBISETCS OCHOBHOM
¢dbopMOl KOHTPOJIE YCBOGHHS NPOTPaMMBbl OOY4YEHHS M JHArHOCTHUKU CTEIICHH OCBOCHUS
NPaKTHYECKUXHABBIKOB peOCHKa.

Metoab! 00yuenunst
B npouecce peanuzanuu nporpaMmbl HCIIOJIB3YHOTCS pa3IMUHbIe METO/IbI 00YUEHHSI.

1. Mertoap! opraHu3auy M OCYIIECTBIEHHS Y4EOHO-TI03HABATENBHOM IEATENBHOCTH:
- HarJIsAHbIe (1TOKa3 BUIEOMATePUAIIOB M WILTIOCTPAINi, TOKa3 paboThl C HU(POBBIM U
na0opaTOpPHBEIM 000PYIOBAaHUEM ),
- IPaKTHYECKU-/ICHCTBEHHBIE (TEXHOJIOTHU TOJKIIOUEHHS HU(POBOT0 000pyI0BaHUS K
71a00paTOPHBIM YCTAaHOBKAM B IPOLIECCE PELLICHHsI TPAKTUYECKHX 3a/1a4);
- IpoOJIEMHO-TIOUCKOBBIE (aHAIN3 ITPOOJIEMHOM CUTYalluH 110 CIIOCOOaM U3MEpEeHUs Ha0III01aeMOi
(bu3N4eCcKoil BETMYNHBI);
- METOJIbI CAMOCTOSTEIILHOM PabOTHI M pabOTHI O] PyKOBOACTBOM Iearora (COOpka yCTaHOBOK,
00paboTKa pe3ysIbTaTOB, aHAJIHN3 M JOCTOBEPHOCTH MOJTYYCHHBIX TaHHBIX);
- UH(opMaIMOHHBIE (JEKIHsI; CeMUHAp; Oecea; peueBas HHCTPYKLUS 10 TEXHUKE 0€30IaCHOCTH MPH
pabote ¢ 1abopaTOpHEIM 000PYIOBAaHUEM; YCTHOE U3JIOKEHUE; O0BICHEHUE HOBOTO MaTepralia u
CIIOCOOOB BBINOJIHEHUS 3a/1aHUs; 00BICHEHHUE TIOCIIEJ0BATEIbHOCTH IEHCTBUN U COAEPIKaHUS;
00CyXJIeHUE; MeAarornuecKas OleHKa MPOLeCccaiesTENIbHOCTH U €€ Pe3ylIbTaTa).

2. MeTompl  KOHTpOJNS W CaMOKOHTPOJISA 3a  3((HEeKTUBHOCTHIO y4eOHO-

MIO3HABATEJIbHOM JeSATEIbHOCTH:

- YCTHBIH KOHTPOJIb U CAMOKOHTPOJIb (Oecesa, paccka3 yueHUKa, 0ObsCHEHUE, YCTHBIN OIpOC);
- IPaKTHUYECKUI KOHTPOJIb U CAMOKOHTPOJIb (aHaIM3 YMEHHUs paboTaTh c1ab0opaTOpPHBIM
000py/IOBaHUEM);
- HaOuroIeHHs (aHaJIM3 SKCIEPUMEHTAIbHBIX JaHHBIX B POLIECCE UCCIIEI0BATEIbCKON
NESATETLHOCTH).
Jns co3ganus KOM(OPTHOTO MCUXOJIOTHYECKOT0 KJIMMaTa Ha 3aHATHSAXIPUMEHSIOTCS CIeayroIue
MeIarOrMuecKie NpruéMBL: CO3JJaHNe CUTYallMu ycIiexa, MopalibHas MOAIEPKKa, 0100peHne,
MOXBaJa, MOOIPEHNE, TOBEPHE, J0OPOKeNaTeIbHO-TpeOOBaTeNbHAS MaHepa.

B xoze peanuzanmu mporpaMMbl HCTIOIB3YIOTCS CIICAYIOIINE THTIHI 3aHATHI
- KOMOMHHPOBAHHOE (COBMEIIEHHE TEOPETUUECKON 1 IPAKTHUUECKOMN YacTel 3aHATHS; IPOBEpKa
3HaHUI paHee U3yYeHHOT0 MaTepuaa; U3J0KeHne HOBOro MaTepuaa, 3aKperleHne HOBBIX 3HaHUH,
(dbopMHpOBaHHNE YMEHMI NepeHOca U MPUMEHEHUS 3HaHUI B HOBOMCHUTYAIH, HAa IPAKTUKE;
0TpabOTKa HAaBBIKOB M YMEHH, HEOOXOIUMBIX ITPU paboTe C IKCIIEPUMEHTAIBHOM YCTaHOBKOM);
- TeopeTHUIeCcKoe (COOOIIEeHNE H YCBOCHHE HOBBIX 3HAHHUH MPH 00BSICHEHUN HOBOW TEMBI, N3JIOKEHHE
HOBOT'O MaTepuaia, OCHOBHBIX OHATHUH, ONpe/IeJIeHNEe TEPMUHOB, COBEPIIIEHCTBOBAHUE U
3aKperyieHue 3HaHi);
- KOHTPOJIGHOE (TIPOBOJIMTCS B IEINISIX KOHTPOJISI M TIPOBEPKHU 3HAHHI, YMEHHI U HABBIKOB YUAIIIErOCs
yepe3 3alIUTy MPaKTHIeCKoi paboThl);
- IPAKTHYECKOE (SBJISIETCS OCHOBHBIM THIIOM 3aHSITHHN, HCIIOIB3YEMBIX BIpOrpamMMe, Kak IMpaBuiIo,
COZIepKUT (POPMHUPOBAHNE YMEHHUM U HABBIKOB, UX OCMBICIICHHE U 3aKpEIJICeHHE Ha MIPAKTUKE MIPU
BBITTOJTHEHUH SKCIIEPUMEHTAIBHBIX 3aaHU{, HHCTPYKTAX TPH BHITIOJTHEHUHN TPAKTHIECKUX padoT,
UCIOJIb30BaHUE BCEX BUJIOB MPAKTHK);
- BBOJIHOE 3aHATHE (IIPOBOAMTCS B Hayalle Kypca C I1eJIbI0 3HAKOMCTBA ¢ 00pa30BaTeIbHOM
MPOrpamMMoii, cocTaBlIeHNE MHIUBUAYAIbHON TPACKTOPUM O0YyUEHHUS; @ TAK)KE MIPU BBEICHUH B
HOBYIO TEMY ITPOTPAMMBI).

Ilnanupyembie pe3yabTaThbl

[To nToram oOyueHus Mo mporpaMMme peOeHOK AEMOHCTPUPYET CIIEAYIOLINEePE3yIbTaAThI:
- 3HaeT MPUHIMUITEI paboThl Ha 000pyAOBaHUH LKU(POBOI MabopaTopuuio pusmke;
- 3HAaET AJITOPUTMBI 0OPAOOTKH IKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB BIU(POBOI 00pa3oBaTeIbHOM
cpexe;



- MpaBUJjIa TEXHUKHU 0€30MacCHOCTU MpHU paboTe ¢ IKCIEPUMEHTaIbHBIMUYCTAHOBKAMU;

- YMeeT reHepUupoBaTh HHU(POBBIE JATYMKHU C BCIIOMOTaTeNIbHBIM JJAO0OPaTOPHBIM 000PYI0BaHHEM;

- yMeeT aHaJIM3MpOBaTh, 00padaThIBaTh SKCIEPHUMEHTAILHBIC JaHHBIC,IPOBEPATH JOCTOBEPHOCTH
IIOJIyYE€HHBIX PE3YyJIbTATOB.

MexaHu3M OlleHNBAHUSA 06pa30BaTeJIBHLIX pe3yjabTaToB

Yposenv meopemuueckux 3nanui.
- Huzkwmit ypoenb. OOyuaromnmiicsi 3HaeT (hparMeHTapHO U3yYEeHHBIC (PU3NUECKHUE TPOLIECCH U
3aKOHOMepHOCTH. V310keHne MaTepuaia cOMBUYMBOE, TpeOyroee KOPPEKTUPOBKU HABOSIIIMHU
BOIIPOCAMU.

- Cpennuii ypoerb. O0y4aronuiics 3HaeT PU3NIECKIe 3aKOHOMEPHOCTH, HO JIJISl TIOJTHOTO PACKPBITUS

TeMbI TPEOYIOTCS IOTIOJIHUTENIbHBIE BOIIPOCHI.
- Bricokuii ypoBenb. O0yyaromuiics 3HaeT GU3NIeCKre 3aKOHOMEPHOCTH U IOHUMAET IPOLIECCHI
¢bu3nyeckux siBieHU. MOXeT 1aTh JIOTHYECKU BbIIEPKAHHBIM OTBET, IEMOHCTPUPYIOIIUI TIOJTHOE
BJIaJICHUE MaTEPUAJIOM.

Yposenv npakmuueckux nagvixos u ymenui. Bradenue mexuono2usmu

pabomuwl 6 yugpposou cpede, anaru3 u 00CMOBEPHOCMb NOLYUEHHBIX Pe3YIbMamos.
- Huskuii ypoBeHs. TpeOyeTcst IOCTOSIHHAs KOHCYJIbTalus Iejiarora pu nIporpaMMHUpOBaHUU
napameTpoB B IU(PPOBOH cpee.
- Cpennuii ypoBeHb. TpeOyeTcs nepruoJuieckoe KOHCYIbTUPOBAHUE O TOM, KAaKUE METObI
UCIOJIb3YIOTCS NPU aHAIM3€E PEe3yIbTaTOB U3MEPEHU, IPOrpaMMHUPOBaHHE TapaMETPOB B IIUPPOBOH
cpexe.
- Boicokuii ypoBeHb. CaMOCTOSTENIbHBI  BBIOOpD  METOAOB aHaIM3a U 00PaOOTKU
9KCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB, CBOOOIHOE BJIaJIEHUE IPOrPpaMMHbBIM o0ecrieueHneM U poBOi
00pa3oBaTeNbHOUCPEIBI.

Conpsdicenue yugposwix 0amuuKos ¢ 1a60pamopHuLMU YCMaHO8KAMU.

- Huskmit ypoBens. He moker coOparh yCTaHOBKY C JaT4yMKaMH OE3MOMOIIH MEAarora.
- Cpennuit ypoBeHb. MoskeT coOpaTh YCTaHOBKY C JJaTYMKaMU MPUIIOJCKA3Ke Mearora.
- Bricokuii ypoBeHb. CriocoOeH caMoCTOSITEbHO COOpaTh YCTAHOBKY C JIaTUUKAMH,
MIPOSIBJISISI TRBOPUECKHE CIIOCOOHOCTH.

DopMbI OIBEICHUS] HTOI0B pPeaIn3aluy NPOrpaMmbl

OtcrexuBaHKe pe3yabTaToB 00pa30BaTEIbHOIO MPOIECCca OCYIIECTBISCTCAIIO
pe3yabTaTaM 3alluThl IPAKTUYECKUX padoT.

HpI/I MOABCACHHUHN UTOIOB OCBOCHUS ITPOTpaMMbI UCITOJIB3YHOTCS:

- OIIpOC;

HaOJI0ICHHE;
- aHaJIU3, caMOaHaJIu3,

coOeceI0BaHUE;

- BBIMIOJIHEHNE TBOPYECKUX 3a/1aHU;
- ydacTue JeTei B SKCIIEPUMEHTANIbHBIX TypaxX OJMMIINAM, KOHKYpcax U(PECTUBAIAX Pa3INIHOIO
YpPOBHSL.

MartepuaabHoO- TEXHHYECKOe o0ecnedeHue:
IpoduanHnoii undposas 1adoparopus Releon Air «®@u3uka-5», B cOCTaB BXOIAT:

e - GecripoBoaHO# MynsTHAAaTYHK Releon Air «®@usnka-5» - 1,

e - mporpammuoe obecrieueHre Releon Lite -2 ¢urerr Hocurens;

® - METOAWYECKHE PEKOMEHIAIINH TSI TPOBEACHUS JIA0OPATOPHBIX padoT 1Mo ¢usuke — lmiT.
e - USB ocumnorpad (2 xanana) — 11T;

B xoMIutekTe gaTuymMka HaXOIATCS TPOBOJAA PA3HOTO LBETA C 3aKUMAMU THUIIA «KPOKOIUIDY IS
MOAKIIOUEHUS K DJIEKTPUICCKUM CXEeMaM U IITeKepaM IS COSTUHEHUS ¢ OECITPOBOIHBIM
MYyJIbTUAATYUKOM — 16 1mT;



I[JISI HU3YYCHUS 3aKOHOB ITOCTOSIHHOI'O 1 ICPEMCHHOI'O TOKAa B KOMIIJICKT BKJIFOUCHBI
JOIMMOJTHUTECIIBHO 3JICMCHTBI 3JICKTPHYCCKUX ueneﬁ:

e - pesuctop conpotuBieHueM no 360 Om — 2miT;
e - pesucrop conpotusieHuem mo 1000 Om — 2mir;
e - JaMIlOykKa — lmT;
e - ko4 -lmr,
e - peocrar -1wT;
e - nuon -lmrt;
e - CcBETOAMOJ -1mIT;
e - koHxaeHcarop éMKocThIo 0,47 MKD -1miT;
® - KaTymika UHAYKTUBHOCTHIO 33 MI'H —11T;
e - HaboOp KaTylIeK MHIYKTUBHOCTH - | 1IT.
e - pe3uHoBas TpyOouka — lmiT;
e - 1yn (2BUIOB) -21IT.
BcnomoratensHoe 060opyaoBaHue:
- METAJUINYECKH IIapHK;

MEpHBIE CTaKaHbl, MEH3YpPKH, eMKOCTH OT 250 10 500Mmu1.;

QJICKTPpHUUYCCKAs IJINTKA, IIaI‘/'IHI/IK;

TOopcCiiKa 1k CBCYa,

II0JIOCOBOM MarHur,;

nepessinHast tuHelka (o1 010 30cMm. ), mro0ast TMHEelKa, KapaH/al,
anextpoHHbie Bechl (o1 0 10 200rp.);

MOHCTKA,

HOIJIABOK WJIM MPSMOYTOJIbHAsE KOPOOOUKa C OTBEPCTHEM IS IaTUUKA;
aKceyepoMeTp (AaTYMK YCKOPEHHsI) Ha PYKUHE NU3BECTHON JKECTKOCTH;
IITATUB C JIAMKON U My(TOH;

Opranuzanus paboyero MPOCTPAHCTBA OOYYAIOMIETOCs OCYILECTBISAETCS C HCHOJIb30BAHHUEM
3/10poBbecOeperamIux TexHoJorui. B xone 3aHATHA B 00s13aTENbHOM MOPSAKE MPOBOIUTCS
Gbu3KynbTypHasi Tiay3a, HAMpaBICHHBIE HA CHITHE OOMIET0 M JIOKAIHHOTO MBIIIEYHOTO
HanpsDKeHHUs OT KOMIIbIoTepa ¢ IudpoBoi maboparopuu. B conepxkanue (U3KYIbTYpHBIX
MUHYTOK BKJIIOYAIOTCS YIPa)KHEHUS Ha CHATUE 3pPUTENIBHOTO M CIIyXOBOTO HampsKEHUs,
HAIIpsOKCHUA MBI TYJOBHUIIA W MCJIKUX MBI KI/ICTGI71, Ha BOCCTAHOBJICHHUC YMCTBCHHOﬁ
paboTOoCIIOCOOHOCTH.



YYEBHbIN TJIAH
Iporpamma o6yuenns (17 yacos)

YUYEBHBIU IJIAH
Paszen Tema Koui-Bo yacos ®opma
TEOpH | MPaKT | Bcer Mo/ iBeIeHUsI
s HKa 0 HUTOTOB
da3oBrle 1. BBogHOe 3aHgTHE: 1 0 1 Ormpoc
MePEXOIBI [IporpammHoe obecrieueHne
Releon. Texunuka Ge3omacHoCTH
2. OmnpeneneHue yaeabHOMI 1 15 2,5 Omnpoc, HaOmo1eHue,
TEMJI0EMKOCTH METaJUTMYECKOTO cobecenoBaHue,
apuKa JIOTIOTHUTEITHHOE
3. 3y4eHne OTHOCUTEIIBHON 0,5 0,5 1 | TBOpUYECKOE 3ajaHuE,
BJIQYKHOCTH rOPSAYETO U aHaJIn3
XOJIOOHOTO BO3AYyXa. AOCTOBEPHOCTH
pe3yabTaToOB
[TocTostHHBIIM 1. [Tocrpoenue BonbT-ammniepaor, 1 15 2,5 | Ompoc, HaOmrOICHNE,
ANMEKTPUICCKH XapaKTePUCTHKH JIAMITHI cobecenoBanue,
i TOK HaKaJIMBaHUSI. JIOTIOJTHUTEILHOE
2. I3y4eHue 3aBUCMOCTH 0,5 0,5 1 | TBOPYCCKOC 3a/TaHuUC,
COIPOTHBJIEHHS CIIUPAIIH aHajmn3
PE3KMCTOPA OT TEMIIEPATYPHL. AOCTOBEPHOCTH
pE3yJIbTaTOB
IlocTostnHOE 1. MarauTHoOe 1noJjie MpsMoro 0,5 15 2 Ormpoc, Habo1eHKe,
MarHuTHOE 1MoJjIe [TPOBOJHHUKA C TOKOM cobeceoBaHue,
2. 3aBUCHUMOCTh MarHUTHOTO 0,5 0,5 1 | AOHOJHHTEIBHOC
[10JISI TOJIOCOBOT'O MarHuTa OT TBOPYCCKOC 3a1aHNC,
paccTostHuSA aHaJIn3
JIOCTOBEPHOCTH
pe3ynbTaToB
OneMeHThI 1. Omnpenenenue NIOTHOCTH 0,5 1,5 2 | Ompoc, HaOiro/IeHUE,
CTaTHUKU U nepeBsiHHoM nuHelkn MOXKIA cobecenoBaHueE,
THUAPOCTATUKU JIOTIOJTHUTETHHOE
TBOPYECKOE 3aJIaHuE,
2. I3ydeHune 3aBUCUMOCTH 0,5 0,5 1 | aHams
JABJICHUS B )KHIKOCTH OT AOCTOBCPHOCTH
TJTyOWHBI IOTPY>KEHUS. pesyIbTaToB
KonebarensHble 1. F'apmoHnyeckue KojaebaHusl. 0,5 15 2 Ompoc, Habm01eHKE,
CHCTCMBI Omnpenenenne XapakTepUCTUK cobecenoBanue,
KOJICOATEIIBHOTO JIBHYKCHHS HOIIOJTHUTCIILHOC
[IPY>KUHHOT'O MasiTHUKA. TBOPYECKOEC 3a1aHNE,
2. AHa3 SIIEKTPOMArHUTHBIX aHaJIns
Kone0aHuii KoHIeHcaTopa B ey AOCTOBCPHOCTH
EepPEMEHHOr0 TOKA pe3yJIpTaToB
Hrtorosoe 3anstue. 3a4eT 1o 1
[MPOMICHHBIM TEMaM.
Bcero 7 10 17




COZAEPXAHUE ITPOI'PAMMBbI

Pazgea «@a3oBblie nepexoabl».
Tema 1. Beognoe 3ansrtue. [Iporpammuoe obecnieuenne Releon. TexHuka 6€30macHOCTH.

Teopusi: IlpsiMble W KOCBEeHHBbIE H3MepeHHMA. Meronuka oO0pabOTKH pe3ysIbTaTOB
u3Mepenuii. OcHOBHBIE TpeOOBaHUS K BBINOJIHEHUIO MpakTHYecKux pabor. TexHuka
Oe3omacHOCTM  mpu  pabore  oOOydYaroIuXcs CO  BCIHOMOraTelbHbIM  JaOOpaTOPHBIM
000pyZI0BaHUEM, CONPSKEHHBIM ¢ HU(GPOBBIMU JaTYNKaMu. HCTPYKIUS 11O KaXKAOMY MOTYJIIO.
OcobenHoctu mporpammHoro obecneuenust Releon. Lludpossie matumku. [lomkimodeHune K
HOYTOYyKy. I'paduueckasuHTepnpeTanus 3KCIepUMEHTAIbHBIX JaHHBIX.

®DopMbl 3aHATUHN: JIEKIIHs, Oecena.
Tema 2. OnpeneneHue yIenbHON TETIIOEMKOCTH METAJITHYECKOTO IapHKa.

Teopusi: HarpeBaHue u oxJyaxaeHue Ten. KoinuecTBo TerioTsl. Y enpHas TeII0EMKOCTh
BelIECTBA. Y paBHEHHE TEIUIOBOro Oananca. O0CyXIeHUE TEIIOBBIXIIOTEPD.

[IpakTuka: pacy€r yneabHOW TEIMIOEMKOCTH METAJUIMYECKOro IIapHKa, HCIOJIb3Ys
Ipolecc TeMI000MeHa MEX /1y IIAPUKOM U ropsiuei BOJIOM B MEPHOM CTaKaHe.

®dopmebl 3aHATUN: Oecena, pakThuieckas padoTa.

OO6opynoBaHue: AATYMK TEMIEpPaTypbl, METANIMYECKUN IIApUK, MEpPHBIH CTakaH C
ropsiaeit Bojoit

Tema 3. MI3yueHne OTHOCUTENbHON BIAXXHOCTH FOPSYETo U XOJIOJAHOTO BO3YXa.

Teopus: nuciapenne n xkoHaeHcanusa. Haceimennslii nmap. JlaBiieHre HaCBIIIEHHOTO Mapa.
3aBUCHUMOCTb JIaBJICHUS HAaCBILICHHOIO Iapa OT TemnepaTypsl. IlapuuanbHoe naBieHHE.
AOCOII0THAs U OTHOCUTENbHAS BIAXKHOCTb BO3/1yXa.

[IpakTrka: ompeneneHne OTHOCHUTEIBHON BIIAYKHOCTH XOJIOJHOTO BO3IyXa (BO3Iyxa B
IIOMEIIEHNH) C TIOMOIIbIO JIaTYMKAa OTHOCHTEIbHOM BnaxHocTH. i  ompeneneHus
OTHOCHUTEIIGHOW  BJI&XHOCTH TOPSYEr0 BO3JMyXa HEOOXOAMMa JJIEKTpUYECKas —IUINTKA,
HarpeBamoomas Bo3AyX. Takum oOpa3oMm, C MOMOINBIO JaTYMKa HPOUCXOJUT (HUKCcAIUS
OTHOCHTEIIFHOW BIIQ)KHOCTH BO3/AyXa MO Mepe ero HarpeBaHus. LlemecooOpa3HO MOCTpOUTH U
MIPOAHATIM3UPOBATh I'PaMK3aBUCUMOCTH OTHOCUTENBHOM BIa)KHOCTH OT TEMIIEPATYpHl.

®dopmebl 3aHATHI: Oecesa, mpakThuueckas padbora

O60py,[[OBaHI/ICI AaTYUK TEMIICpATYpPhbI, 3JICKTPUYCCKAA IIJIMTKA, JATYHUK OTHOCHUTEJIbHOU
BJIA?JKHOCTH BO3yXa.

Paspnen «I1oCTOSIHHBIN 2JIEKTPUYECKHH TOK».
Tema 1. [locTpoeHne BonbT-aMIEPHON XapaKTEPUCTUKU JaMIIbl HAKAJIUBAHUS.

Teopus: cuna Toka, HampsHKEHUE, COMPOTUBIICHHUE, DJICKTPUUYECKAs IIeMb.
3akon Oma 1 yJacTKa IEeIH.

IIpakTuka: cOopka 3JEKTpUYECKOM LenH (IOCIeI0BaTeIbHOE COEAMHEHHE HCTOYHHKA
MIUTaHUs, PEOCTaTa, JAMIIOUYKH, KIJIIOYa, AATYMKA TOKA; MAPAJUIENBHO K JIaMIIE€ IMOACOEANHSIEM
JIaT4uK HampspkeHus). Perynstopom peocrara MeHseM Hakal Jamnbl  (HEOOXOAMMO
3auKkcUpoBaTh HE MEHee TpeX I[OJIOKEHUH Hakaja JaMIlbl: Hakal [pU MaKCUMalbHOM
CONPOTUBIIEHUH pEOcTaTa, MPU MHUHUMAIBHOM, HECKOJBKO TPOMEKYTOUHBIX TOJOKEHUIN
peocrata). PUKCUPYEM MOKa3aHUS JAaTYMKOB TOKA M HAINpPSDKEHUA U1 KaXKIOrO IOJIOKEHUs
peocrata. Mcnonb3ys nu@poByo 0007104YKy MPOrpaMMbl, 3aHOCUM JaHHbIE B TAOJIUILy U CTPOUM
II0 3TUM JAHHBIM BOJIBT-aMIIEpHYIO0 XapakTepuctuky (BAX) namnsl HakanuBaHus. Bo3morkHa
HEeJIMHEeWHas 3aBHUCUMOCTb. B 3TOoM ciyyae HEoOXOAMMO 0053aTeIbHO MPOKOMMEHTHPOBATh
IIpU4nHy HenmHenHoctn BAX.

®dopmpbl 3aHATHNA: Oecesia, MpakTHIecKas padoTa.

O6opynoBaHue: HMCTOYHHK TNHUTAaHUS, KIIOY, peocTar, JamIa HaKaJHUBaHUA,
COCIMHUTEIIbHBIE IIPOBOJA, NaTYUK TOKA, NaTYUK HAINIPSIKEHUS.
Tema 2. 3ydyeHune 3aBUCIMOCTH COIIPOTHBIICHUS CIIMPAIIA PE3UCTOPA OT TEMIIEPATYPHI.



Teopust: ayeKTpUYeCKUil TOK B MeTajllaX. 3aBUCUMOCTb CONPOTHBIIEHHS MeETawila OT
TeMIIepaTyphl.

[IpakTuka: cOopka 3JEKTpUYECKON Lenu (IOCIEeI0BaTEIbHOE COEIMHEHUE HCTOYHHUKA
MATaHUsSl, CIUPAIU-PE3UCTOpa, KIHOYa, JaTYMKa TOKAa; MapajuIe]bHO K CHUPAIA-PE3UCTOPY
IIOJICOEIMHAEM JIaTUMK HanpspkeHus). [loa cnvpanbio craBUM ropenky win cBeuky. @ukcupyem
MOKa3aHUs TaTYMKOB TOKA M HANPSHKEHUS MO Mepe HarpeBaHus cnupanu. Vcnonb3ys nudpoByro
000JIOYKY TMpOrpaMMBbl, 3aHOCHM JaHHbIE B TaOmUIly, BBUUCIsAeM 1o 3akoHy Owma
COIPOTHUBIICHUE CHUPATIH-PE3UCTOPaA [0 MEPE €ro HarpeBa M CTPOUM IO 3TUM JaHHBIM Ipaduk
3aBUCHUMOCTH CONPOTHUBIIEHHUS CHOUpadud OT Temneparypbl. CONpOTHBIEHHE CHHpPAIM B
JKCIIEpUMEHTE OYIEeT MEHATbCS HE3HAYUTEIbHO, MO3TOMY JIydlle Moao0paTh CHUpallb U3
JIETKOIIJIaBKOI'0 METalIa, JIN0O 3HAYUTEIbHO U3MEHATHCTEIIEHb HArPEBa CIUPAIIH.

®dopmbl 3aHATHI: Oecea, MpakTHIeckas padoTa.

O6Op}I[[OBaHI/I€I HCTOYHUK MHUTaHWA, K04, CIUPAIbL-PE3UCTOP, COCANMHUTCIILHBIC
IIpoBOoAa, JaTYUK TOKA, JaTYHUK TCMIICPATYPhI, JaTYUKHAIIPSIKCHUA, TOPCIIKA UJIK CBCYA.

Paspnen «IlocTOsHHOE MATHUTHOE IOJIE».
Tema 1. MaruutHoe nose npsMoro IpoBOJAHUKA C TOKOM.
Teopusi: MAarHUTHOE TOJIE IPSIMOTO IPOBOAHMKA € TOKOM. OnbIT AMIiepa.

[IpakTuka: cOopka 3JI€KTpUUECKON Lenu (MOCIeI0BaTEIbHOE COEIMHEHUE HCTOYHUKA
MUTaHUS, MPSIMOTO MPOBOJHUKA, KIIIOYa, peocraTa, JaT4vka TOKa). JlaT4YMK MarHUTHOTO MO
MOJIKJIFOYASTCS HANPOTHB NPOBOJHHKA W TIPU 3aMBIKAHWU KIt0Ya (DUKCHPYET WHIYKITHIO
MarHUuTHOrO mojsi. J[ns aHanmm3a 3aBUCHMOCTH CHIIBI TOKa OT IMOSIBJICHHS BOKPYT IPOBOJHHKA
MarHuTHOTO TOJIsl, MEHsSIEM IMOJOKEeHHE peoctata. Bo3MOXHO, MpH HEM3MEHHOM CHJIE TOKa
nepeMeniaTh JaT4MK MarHUTHOTO Mo (110 mpsiMoii: 6nmxke, aanwiie).l{enecoodpa3zHo mposectu
rpaguYecKuii aHaIu3 3aBUCUMOCTU WHIYKIIMA MAarHUTHOTO TOJISI OT BEJIMUMHBI CHIIBI TOKA.

®dopmpbl 3aHATHI: Oecesia, pakTHdeckas padoTa.

O60py)1013aHHe: HUCTOYHHUK IIMTaHWs, KJIIOY, JAaTYUK TOKa, JAaTYHMK MArHuTHOI'O IIOJIA,
MIPSIMOM IIPOBOJHUK, PEOCTAT.
Tema 2. 3aBUCUMOCTb MAarHUTHOTIO I10JISI ITIOJIOCOBOT'O MarHuTa OT PaCCTOSAHUA.

TCOpI/IﬂI C€CTCCTBCHHBIC U NICKYCCTBCHHBIC MAIrHUTHI, ITIOJIFOCA MarHuTa.

[IpakTuka: NpPOBOIUTCS T.H. INPOBEPKA 3aBUCHUMOCTH MHAYKLIMH MAarHUTHOTO IOJIA
MI0JIOCOBOTO MarHuTa OT paccTtosiHus. [IpoBepka MpoBOAWUTCSA Kak Uil CEBEPHOIO, Tak M JJs
IOKHOTO TOJIOCOB MarHuTa. llenecooOpa3sHo mpoBecTH rpaduuecKkuil aHanu3 3aBUCHUMOCTH
MHIYKIIMY MarHUTHOTO TOJIsl MarHUTa OT PacCTOSHUS.

®dopmebl 3aHATUI: Oecena, mpakTudeckas padora. OOopyaoBaHUE: JATUUK

MarHUTHOTO MOJIs, TOJIOCOBOM MarHur.

Pa3pnen «j1eMeHTbI CTATHKHU U THAPOCTATHKID).

Tema 1. Onpenenenue muotHocTH nepeBsiHHON auHeku MOXIA. Teopus:

ycllIoBHE paBHOBecHUs pblyara. [TOTHOCTH BemiecTsa.

[IpaxTuka: nepessinHast nuHerika MOXKIT A npencrasisier coboit peryar. Ha ogHOM KoHIE
JMHENKA MTOMEIAeTCsl MOHETKA, Macca KOTOPOM M3MEPSIETCsl C MOMOIIBIO JIEKTPOHHBIX BECOB.
Maccy nuneiiku cuumaem Heu36eCMHOU U He umepsaem €€ Ha INEeKMmpPOHHbIX eecax. [|ns
paBHOBECHS] MOHETKHM Ha JIMHEMKE MCIOJB3YEM KapaHJall B KayeCTBE TOYKU OMOphl. Bropoit
TuHEeNKoM u3MeHseM JuHelHble pasMepsl JuHekun MOJXXIA (mist BbluuciIeHHs 0O0BbeMa).
Hcnonb3ys ycnoBue paBHOBECHs (IIPaBUIO MOMEHTOB CHUIT), ONIPEEIIsieM INIOTHOCTh JePEBIHHOM
JINHENKH.

®dopMebl 3aHATHN: Oecena, TpakTUIeckas padora.

Ob6opynoBanue: nepeBsaHas auHelika MOXKI'A, nuHelika, MOHETKA, SJIEKTPOHHBIE BECHI,
KapaHaain
Tema 2. 3yueHne 3aBUCUMOCTH JABJICHUS B )KUJIKOCTH OT IIYOMHBI TIOTPYKEHHUSL.



Teopus: naBnenue. I'uapocraruueckoe nasieHue. 3akoH Ilackans.

[IpakTka: TPOBOAMTCS AaHATU3 JABJICHUS IKUIKOCTH TIOIUIaBKa (KOpoOOuKn),
COEIMHEHHOTO C JATYMKOM JABJICHUS OT IIyOUHBI MOTPYKEHHUS MOIIaBKa (KOpOOOUKH) B COCYA
¢ Bonoii. llenecooOpa3Ho MoCTpouTh rpaduK 3aBUCUMOCTH JIaBIICHUS TOIJIaBKa (KOPOOOUYKH) B
KHUJKOCTH OT TJIyOWHBI TOTpYyXeHHs B BOAy. Takke MOXHO MpoBeputh 3akoH [lackans,
MOBOPAYMBas MOIJIABOK (KOPOOOUKY) B pa3HbIe CTOPOHBI.

®dopmbl 3aHATHH: Oecea, MpakTHIeckas padboTa.

ObopynoBanue: abCOMIOTHBINA AATYMK JTABJICHUS, COCY] C BOJOH (MEpHBIN CTakaH),
JIMHEHKA.
Pa3nen «KosedaTeabHbIEe CHCTEMbI».

Tema 1. Tapmonuueckue Kosie0aHusl. Omnpenenenue XapaKTEePUCTUK
K0J1e0aTeNbHOTO JIBUKECHUSI IPYKUHHOTO MasiTHHUKA.

Teopus: XapaKTEPUCTUKU K0J1€0aTeIbHOTO JBYDKECHUSA: aMIuIuTyaa
KoJIeOaHUH, MepUOo/, YaCTOTA.

[IpakTuka: B KauecTBE Tpy3a Ha TMPYKHHE BBICTYNAET CaM  aKCEIEpOMETP,
MPUKPETUICHHBIN K MPY>KWHE U3BECTHOM jKeCTKOCThIO. [IpyknHa 1 akcenepoMeTp MoABEIICHBI Ha
mTaTuBe. 3anMchiBas BTOpoil 3akoH HbroToHa Ui akcenepomeTpa M U3Mepsis 3apaHee Maccy
aKcelepoMeTpa, OIpeaesieM aMIUIMTYAy KojebaHuil akcenepomerpa. HMcmonb3ys ¢opmyny
nepuoja KojeOaHUM MNPYKUHHOTO MasATHHKA, OIpEAEseM IEepuoJl M 4YacToTy KosieOaHui
akcenepomerpa. CTOUT OTMETHTb, YTO KOJEOAHMSI JOJDKHBI OBITh MPUONKMKEHBI K
rapMOHHYECKHUM, T03TOMY OTKJIOHEHUE aKCEJIePOMETPa OT MOJIOKEHHSI paBHOBECHSI HEOOJIbIIIOE.

®dopmpbl 3aHATHI: Oecesia, MpakTHieckas padoTa.

OOopynoBaHue: ITAaTHB C JIAKOW W MY(TOH, aKcelepoMeTp, MPYXKHHA C H3BECTHOM
KECTKOCTBIO, DJIEKTPOHHBIE BECHI.
Tema 2. AHayM3 2JIEKTPOMArHUTHBIX KOJICOaHWH KOHACHCATOPA B IEMUTIEPEMEHHOTO TOKA.

Teopusi: KOHIEHCATOP B IIEMTH MOCTOSIHHOTO ¥ TIEpeMEeHHOro Toka. KpaTkoeycTpoiicTBo
ocuuiorpaga.

[IpakTuka: moBeJeHNE KOHJEHCATOPA B LIEMH MMOCTOSTHHOTO M NIEPEMEHHOTOTOKa.
AHanu3 JaHHBIX ¢ ociuiorpada.

DopMBI 3aHATHN: TPAKTUYECKOE 3aHSTHE.

Ob6opynoanue: ocumorpad, KOHAESHCATOP MOCTOSTHHOW €MKOCTH, JTaMIIaHAKAJIMBaHUs, KITIOY,
COEMHUTENIbHBIC TIPOBO/IA.

OpraHu3anMoHHO-NeAAroru4ecKre yCJI0BUsl peaan3aluy NporpaMmbl

[lenaror HONMOSHUTEIBHOTO OOpa30BaHUs, PEATU3YIOUIUI JaHHYIO MPOrpamMMmy, JOJDKEH
UMETh BbICIIeEe Mpo(decCHOHalbHOE O00pa3oBaHME MM  CpelHee  NpodecCuoHaIbHOe
oOpa3oBaHue B 00J1aCTH, COOTBETCTBYIOIIEUNTPOPUIIIO KPYXKKa, O€3 MpeabsaBlieHus: TpeOOBaHUI
K CTaxy paboTel, nub0 BeICHIee mNpodeccHoHaTbHOE O00pa3oBaHUE WU  CpeaHee
npodeccuoHanbHoe 00pa3oBaHUE M JOMOJHUTEIbHOE MpodecCHOHaIbHOEe OOpa3oBaHHE IO
HaIpaBJICHUIO
«O06pa3oBaHue U Melaroruka» 6e3 npeabsaBiIeHus TpPeOOBaHUM K CTaXy paboThlI.

MOTHBallHOHHble ycioBus
Ha y4eOGHBIX 3aHATUSIX W MacCOBBIX MEPONPHUATHIX 0CO00€ MECTO yaemseTcs
(OpMUPOBAHUIO MOTHBAIMHM OOYYAIOIIUXCS K 3aHITHIO JOMOJTHUTEIBHBIM OOpa3oBaHueM. J[is
3TOTO:
- YIOBJIETBOPSIOTCS pa3HOOOpa3HbIe MOTPEOHOCTH OOYJArONIMXCS: B CO3JaHUU KOM(OPTHOTO
MICUXOJOTHYECKOr0 KJIMMaTa, B OTHbIXe, OOIIEHWHW M 3alUTe, MPUHAJICKHOCTH K JIETCKOMY
00BbETUHEHNUIO, B CAMOBBIPAKECHHIH, TBOPUECKOW caMOpeaTn3alliy, B IPU3HAHUH U YCIIeXe;
- JIeTH BKJIOYAIOTCA B NPAKTUYECKUHA BUJA JCATEIBHOCTH NpPU TPYNIOBOH paboTe, C ydeTroMm
BO3PACTHBIX OCOOCHHOCTEH U YPOBHEM COXPAHHOCTH 37I0POBbS;
- Ha 3aHATHSX PEIIAIOTCs 3aaud MpOoOJEeMHOTO XapakTepa MOCPEICTBOM BKJIIOUEHHUS B HAay4yHO-



HCCIIE0BATENIbCKYIOACATEIbHOCTD;
- TpoBOJATCS  TpodecCHOHANbHBIE MPOOBI W JIpyrue MEpONpusiTHs, CHOCOOCTBYIOIINE
PO eCCUOHATPHOMY CaMOOIIPECIICHHI000YIarO X .
MeToanuyeckne MaTepuaJIbl
Meroaudeckoe obecrieueHHe MPOrpaMMbl BKIIOYAET MPUEMBI U METOJbI OpraHU3AINH
00pa3oBaTebHOIO MpoIecca, TUIAKTHICCKNE MaTEPHAIIbl, TCXHHYECKOE OCHAIIICHHUE 3aHATHH.
st obecrieueHus HAIISIIHOCTH U IOCTYITHOCTH U3Y4aeMOro MaTepuasa 1meaaror
I/ICHOJIBSyeT pa3JII/I‘IHBI€ MCETOAUYCCKHUEC U TUJAKTHUYCCKUC MaTepI/IaHBI.
Harnsaaele mocoOus:
cxemarudeckue (mudpoBoe 00OPYIOBAHHE, CXEMBI, MPE3CHTAINH,aJTOPUTMEI);
€CTEeCTBEHHBIC M HaTypaJlbHbIEe (BCIIOMOTaTeIbHOE 000pyI0BaHUE JUIANIPAKTHYECKUX padoT);

- 00beMHBIC (MAKETHI);

- WJUTIOCTPALIUH, CJIAMIbI, rpapuku,  ¢dororpaduu u PHCYHKHA
IKCIIEPUMEHTAIILHBIX PE3yJIbTATOB U3MEPEHHUIA;

- 3BYKOBBIC (BUICOMATEPHAIIBI).

HNudopmanuonHoe odbecrneyeHue NporpaMmbl

HNuTepHeT-pecypcebl:

Buneomarepuaisi mo pabore  Ha  maardopme Releon. /I URL:
https://rl.ru/solutions/complekts.php?id=3242800204

Cnucok JuTepaTyphbl:

HopmaTuBHbIE IPABOBBIE AKThI
- ®enepanpHblid 3aKk0H «O06 00pa3zoBannu B Poccuiickoit @enepanum» ot 29.12.2012 Ne 273-D3.
- Yka3 IIpesunenta Poccuiickoit @eaepannn «O Mepax 1o peajiu3aluu rocy1apCTBEHHON MOIUTHKU
B oOsiacT oOpa3oBaHus 1 Hayku» oT 07.05.2012 Ne 599.
- Yka3 IIpe3unenrta Poccuiickoit @enepaunn «O MEpONpUATHIX MO pean3alii roCy1apCTBEHHON
cormanibHON oauTUKm» oT 07.05.2012Ne 597.

- Pacnopskenne Munucrepersa Ilpocsemenust ot 12 .01.2021 Ne P-6«O06 yTBep:k1eHUH METOIUYECKUX
PEeKOMEHJIalUi 10 CO3/IaHHI0 W (PYHKIIMOHUPOBAHHIO B 0O0IIE00pa30BATEIbHBIX OPTaHU3AIUSAX,
PAacIoNIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX FOpOJax, LIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOMN
U TEXHOJIOTHUYECKOMHANPABICHHOCTEN.

- Ilpuka3 MunucrepcrBa mnpocsemenuss PO or 09.11.2018 r. Ne 196«O06 yrtBepxaenun [lopsiaka
OpraHu3alMi M  OCYIIECTBIEHUS  OOpa30BaTENbHOM  JEATENBbHOCTH MO  JOHNOJHHUTEIbHBIM

00111e00pa30BaTeIbHBIM ITPOTpaMMaM».
- Ilocranosnenue I'maBHOrO rocyaapcTBeHHOro canutapHoro Bpaua Pdort 04.07.2014 N 41 «O6
yrBepxkaennn  CanlluH  2.4.4.3172-14«CanutapHo-  SIUAEMUOJIOTHYECKUE TpeOOBaHUS K
YCTPOWCTBY, COJIEP)KAaHUIO W OpTaHHW3alldd pPEeKUMa pabOThl 00pa30BaTEIBHBIX OpTaHU3AIMMA
JOTIOTHUTEIIHFHOTO 00pa30BaHUs ICTEI».

JUis mefarora JONOJHUTEABHOTO 00pa30BaHUs M 00YYAIOIIUXCS:
- Capanun B.A., VBanoB B.JO. DxcnepumenTanbHbIe HCClIeTOBAaTEIbCKHIE 3a0aun o pusuke 7-11
Kiacc. - M.: Baxko, 2015.
- Bapnamos C.JI., 3unsbepman A.P., 3unkoBckuii B.M. DkcnepuMeHTanbHble 3a/ladd Ha YpOKax
¢bu3nky u pusngeckux onmumnuanax. - M. Usmarenscteo MIIIMO, 20009.
- Jlozosenko C.B., Tpymmna T.A. Peanuszauus oO6pa3oBaTesbHBIX IPOTpaMM 10 (PU3HMKE U3 4acTh
y4eOHOro 1iaHa, GopMHUpyeMoOi ydacTHUKAMH 0Opa30oBaTeIbHBIX OTHOLICHUH C HCHOJIb30BAHUEM
obopynoBanus nerckoro TexHomnapka «llIkoneuberit KBantopuym».- M.:2021.
- KpaBuenko H.C. Metoapl 006paOOTKH pe3yiabTaTOB HM3MEPEHHUH M OLIEHKM MOTPEIIHOCTEH B
y4eOHOM JTabOpaTOPHOM MpakTHKyMme. - Tomck, 2011.
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C=RU, O="TBOY COLL Ne3""
ou"™ c. Kunenb-Yepkacchbl”,
CN=KO.A. BaHtoxuHa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:16+03'00'

C=RU, O="TBOY COLLU Ne 3""
ou"" c. KuHenb-Yepkacchol”,
CN=E.H. Endwumosa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:55+03'00'

C=RU, O="TBOY COLL Ne3""
ou™" c. KuHenb-Yepkacchol”,
CN=H.B. 3uH4eHko,
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