rocyIapcTBEeHHOE Or0KeTHOE 001Ieo0pa3oBarensHoe yupexkaeHne CaMapckoit 00IacTi cpeaHsist
obmeobpaszoBarenbHas mkoja Ne 4 m.r.T. AjekceeBka ropojickoro okpyra Kunens Camapckoit o0mactu

PACCMOTPEHO ITPOBEPEHO YTBEPXKJIAIO

Ha 3aCelaHuU 3aM. qupekropa no YBP mupexktop 'bOY COLI Ne4

METOANYECKOTO O0ObEINHEHUS 10.B. IlaxTenena I.I.T. AJIeKkceeBKa

ITpotokomn Nel ot 29.08.2022 ot 30.08.2022 /T.H. Cobonesa/
[Tpuxas Ne ot 31.08.2022

7T

O=IbQOY COLW N%4 n.r.T.
AnekceeBka, CN=CoboneBa
T.H., E=tanusha080875@mail.ru
00f3912be085840487
2022.09.06 14:28:46+04'00'

TOUKA ! POCTA

JlonoJiHuTe IbHAsA 001e00pa3oBaTe/ibHAsI00IEPA3BUBAIOIIASA
NMporpaMMa ecTeCTBeHHOHAYYHOUH HANIPABJIEHHOCTH
«®U3UKA B OKCIHEPUMEHTAX»
s ygammxcs 14-16 et
(1 rom — 34 wyaca)

2022



I[TOACHUTEJIBHAS 3AIINCKA

JlononHuTeIbHASA 001IE00pa3oBaTeNibHas odliepa3BuBaomasnporpamma «duznka
B OKCIIEPUMEHTAaX» SIBJIETCS MPOTPaMMON €CTECTBEHHO-HAYYHOH HANPaBJIE€HHOCTH,
npodunb — ¢usnka U paspadboraHa Ha ocHoBe mporpammsel «lludpoas maboparopus
¢usnueckoro sxcnepumentay CP 1O/ [Tonexaesa P.I.

AKTYaJbHOCTH POTPAMMbI

du3mnka Kak Hayka 0 HauboJiee 00IMX 3aKOHAX MPUPObI, BHOCUT CYIIICCTBEHHBIN
BKJIaJl B CHUCTEMYy 3HaHMH 00 OKpyxawiieM Mupe. Ee oOoCHOBHas MpaKkTHKO-
OpPUEHTUPOBaHHAs (PKCIIEPUMEHTAJIbHASI) COCTABIIAIONIAS MMEET Ba)KHOE 3HAYCHHUE B
Pa3BUTHUH COBPEMEHHBIX HAyYHO-TEXHOJIOTHYSCKUX HAIPaBJICHUN BTAaKMX 00JIACTAX, KaK
IE€HETHKA, HAHO-3JIEKTPOHUKA, pusnueckas xumus u T.1. [{udpoBuzanus undpopmammm
KpaitHe HeoOXoAuMa JUIsi TOYHOTO HCCIIECIOBAHUST OOBEKTOB MHpA TalakTUK U
AJIEMEHTAPHBIX YacTull. lcronap30BaHUE COBPEMEHHOTO IU(PPOBOro 00OPYI0BAHUS IO
¢bu3MKe TMO3BOJSCT HaArIAAHO, A(PPEeKTUBHO NPOAHANM3UPOBATH U IMpeJCcKa3aTh
pe3yJIbTaThl HOBBIX AKCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

OT1iu4uTebHBbIE 0COO0EHHOCTH MPOTrPAMMBI

Cpok peanmuzanuu mnporpammbl 1 rtoa. Ilporpamma «®uszuka B H3KCIEPUMEHTaX)
paccunTana Ha 34 3aHsATusA B roJ (14. B HEAeINI0), pa3ieieHHbIX Ha S pa3aeiaoB (MOAyJeH):

e Da30BbIC MEPEXO/IBI.

¢ [[OCTOSIHHBIN 3JIEKTPUYECKUH TOK.

¢ [[0CTOSSHHOE MAarHUTHOE TOJIE.

® DJIEMEHThI CTATUKHU U TUAPOCTATUKH.

e KosebarenbHbIe CHCTEMBI.

Kaxnprii pasgen oOyueHus TmpeicTaBieH Kak dTanm paOOThl, CBSI3aHHBIA C
pEelIeHMEeM S3KCHEPUMEHTAIbHOM 3aJayd  CpeACcTBaMU LU(POBOro J1abopaTOPHOIO
000py10BaHUS.

Conepxanve TporpaMMbl  OpPUEHTHPYET OOydYarolUXCS Ha  MOCTOSHHOE
B3aUMOJICHCTBUE APYr C APYTOM M NPENOAABATEIEM, PELICHUE IPAKTUYECKHX 3a1ad
OCYIIECTBIISIETCS.  C  MCIOJb30BAaHHUEM  METOJIUMKH  OOpabOTKM  Pe3yJIbTaToB
OKCIIEPUMEHTANFHBIX JaHHBIX. TaKkke MporpaMma OpPHUEHTHUPYET OOydarommxcs Ha
IIOMCK pa3HbIX MMOAXOAOB K PELICHUIO IOCTABJIEHHON 3aJadd, C HCIOJb30BaHUEM
MOJIYYeHHBIX 3HAHUM B paMKaxX MPaKTUYECKOU JeATEIbHOCTH.

[Iporpamma gaeT BO3MOKHOCTh PACKPBITh U3y4aeMblid pazzien ¢ HUPPOBONA TOUKU
3peHHUs, B3MVISIHYTh Ha pEUIEHUE HKCIEPUMEHTAIbHOM 3a7aud IOJ] HOBBIM YIJOM JJis
JOCTHKEHUSI MAKCUMAJIbHOTO PE3yJIbTaTa.



Azpecar nporpaMmmabl

[Tporpamma «®Pu3nka B SKCIIEPUMEHTax» MpenHa3HaueHa sl aeteit ot 14 no 16
JIeT.

B rpynmel npuHEMaroTcs oby4daromuecs 8-9 kimaccoB. ['pymnma MOXKeT COCTOSITh U3
JeTell OJIHOTO BO3pacTa WM OBITh Pa3HOBO3PACTHOM. {1 M3yueHUS HEKOTOPBIX TEM
MomyJel 9 kiracca HeOOXOAMM KpaTKUK TEOPETUYECKHUIA OJI0K JIJIst TPYIIHI 8 Kiacca.

J111s BXOKIeHHsI B 00pa30BaTENIbHBIN MPOIIecC B paMKaxX JaHHON MPOTpaMMbI

HEOOXOAUM MPO(UIBHBIA YPOBEHb 3HAHMWA IO MaTeMaTUKE U MHPOpMATHKE, T.K. Ui
pab6otel ¢ 1udpoBoil  ;mabopaTropuei  HEOOXOAWMMO  yMETh  rpadUUecKd
MHTEPIPETUPOBaTh HMH(OpPMAIIMIO U BEPHO BapbUPOBaTh B KOMIBIOTEPHOM cpefe
IpOrpaMMBbI ITapaMeTpbl BHIOPAaHHOU MOJAEIH.

Tax xak nporpamma paszjesieHa Ha MOJYJIM U IpearoiaraeT 00bII0e KOJIUYECTBO
AKCIIEPUMEHTAJIBbHON paboThl, mpeanonaraercs (GpopMupoBaHre MUHH- Tpynn (mo 2
YeI0BeKa B KaXKA0M) JIJIsl TOCTIKEHUSI MAaKCUMATBHOTO pe3yibTara.

O0beM U CPOK 0CBOCHHS NPOrPAMMBI

Cpok ocBoeHus nporpammsl — 1 roa. Ha nomHoe ocBoeHue nporpammsl TpeOyeTcst
34 yaca.

dopma o0ydyeHHns — O4Hasi, padboTa B MUHU-TpyIIax (B napax).

IIpoxo/KNTENbHOCTD 3AHATHI

[TpoxomKUTETFHOCTD 3aHITHI UCUUCIIICTCS B aKaleMUUecKuX Jacax) — 40 MUHYT.

Ilepgarornyeckas 1eJ1eC000Pa3HOCTh

[legaroruyeckast 1e1ecoo0pa3HOCTh ITOW MPOrpaMMBbl 3aKIIOYAeTCsl B TOM, 4YTO,
OHa SABJISIETCS LIEJIOCTHOM M HENPEPHIBHOW B TEUYEHHM BCEro Ipoliecca OO0yyeHus, W
MO3BOJISIET NIKOJIBHUKY I1IAr 3a I1aroM packpblBaTh B ce0€ TBOPUYECKHE BO3MOKHOCTH U
camopeanu3oBatbcs B coBpeMeHHOM  Mupe. [lpoBemenme u  00paboTka
AKCIIEPUMEHTAJIbHBIX PE3yNbTaTOB KaxaoM 3amgaund (opMUpyeT OOIIyI0 KapTUHY
MUPOMOHUMAHHUS U CIOCOOCTBYET Pa3BUTHIO HAYYHOTO CIIOCO0a MBIIIICHUSI.

Iean mporpaMmmMbl: GopMHUpPOBAHUE IETOCTHONH KapTUHBI M3y4aeMbIX MPHPOTHBIX
SIBJICHUI, OCBOCHUE DJIEMEHTOB HCCIIEOBATEIBCKON JCATEIHHOCTA, O3HAKOMIICHHE C
METOJMKAMU OOpaOOTKM OJKCHEPUMEHTAIBHBIX PE3yJbTAaTOB C HCIOJIH30BAHUEM
udpoBoil  00pa3oBaTEIBLHOM Cpenbl, TMOJATOTOBKA OOydYaOIMXCA K YYaCTHIO B
KoH(pepeHIHIX 1 (HEeCTUBAIIAX, OJTUMITHAaX €CTECTBCHHO-HAYYHOW HAITPaBJICHHOCTH.

3aa4u JONOJHUTEIbHOU 001Iepa3BUBAIOLIEll MPOrpaMMBbI:
Obpazosamenvhoie:
— 3HAKOMCTBO C MPUHIUAIIOM PabOThI TATYMKOB ITU(POBOIL TabopaTopun 1o PU3MKe;
— (¢$opMHpOBaHNE HABBIKOB COCTABJICHHSI aJITOPUTMOB 00pabOTKU
AKCIIEPUMEHTATLHBIX PE3yIhTaTOB B 000JIOUKE MPOTPAMMEBI IIU(PPOBOIA
00pa30BaTeNbHON CPEIbI;



— (¢dopMHpOBaHNE HABBIKOB padOThI ¢ HU(POBBIMU JATYNKAMU U BCIIOMOTATEIbHBIM

71a00paTOPHBIM 000PYI0BAaHUEM;

— yMEHHE aHAIU3UPOBATh SKCIIEPUMEHTAIbHBIC JAHHBIE U UX MIPEICTABICHUE B

rpaduuecKoM WK APYrOM CUMBOJIBHOM BHUJIE;

— (¢$opMHpOBaHNE HABBIKOB HCCIEAOBATEIHCKOM IEATEIBHOCTH 110 TPeIMEeTaM
€CTECTBEHHO-MAaTEMaTUYECKOTO  I[HMKJIa B  Mpolecce aHaiu3a U o0paboTKH
AKCIIEPUMEHTAJIBHBIX JIaHHBIX 11 OOOCHOBAaHUS W APTYMEHTAIMH PAIMOHAIBLHOCTH
NESATEIBHOCTH B PaMKaX MPOEKTHOM NEATEeTbHOCTH.

Pa3zsusarowue:

CIIOCOOCTBOBATh PA3BUTHUIO TBOPUYECKUX CLOCOOHOCTEN KaKIOTOpeOeHKa HA OCHOBE
JMYHOCTHO-OPUEHTHUPOBAHHOTO MOIX0/1A;

pa3BUTh UHTEpEC K PU3HKE, KAK SKCIEPUMEHTAIBHON HAYKE;

pa3BUTHE TBOPYECKOTO IMOTEHLIMAJa M CaMOCTOSITEIBHOCTHM B paMKax MUHH-
TPYIIIIBI;

pa3BUTHE TCUXO(PU3MUYECKUX KauyecTB, OOydYalOmUXCs: TMaMATh, BHUMAaHHE,
aHAJIUTUYECKHE CTIOCOOHOCTH, KOHLIEHTPALIUIO U T. 1.

Bocnumamenvnvie:

(opMupOBaHKE OTBETCTBEHHOTO MOAX0/1a K PEIICHUIOIKCIIEPUMEHTAIbHBIX 3a]1a4;
(dopMupoBaHrEe HAaBBIKOB KOMMYHHUKAIIUU CPEIN YIACTHUKOBIPOTPAMMBIL
(opMupOBaHUE HABBIKOB KOMaHAHON paOOTHI.

IIpunuune! oTéopa cogepraHus

O06pa3zoBaTenbHBIA IPOLECC CTPOUTCS C YUETOM CIEAYIOIIMX MPUHIUIIOB:
KynbrypocoobGpazHoctu U mpupoocooOpa3sHocTH. B mporpamme yduTHIBAIOTCS
BO3pACTHBIE U UHAUBHIYyAIbHBIE OCOOEHHOCTH JIETEH.

CucremHuoctu. [lonydyeHHble 3HaHUs, YMEHUS U HABBIKM, 00YyYaIOIIUXCSI CUCTEMHO
OPUMEHSIOT Ha TPaKTHKE, CO37aBas NPOEKTHYI paboTy. ITO MO3BOJSIET
MCIIOJIb30BaTh 3HAHUS M YMEHUS BEIUHCTBE, IIEJIOCTHOCTH, PEeaIn3ysi COOCTBEHHBIN
3aMBICEJI, YTO CHOCOOCTBYET CaMOBBIPQKCHHIO pEOCHKa, Pa3BUTHIO €0
TBOPYECKOTO MOTEHITHATIA.

KoMmmekcHocTn ¥ mocnefoBareiabHOCTH. Peanuzamust  3TOro  MpHUHIMIA
IpeJoiaraeT MOCTENEHHOE BBEACHHE O0YJarOMIUXCs B MUP SKCIIEPUMEHTAIBHOM
MCCIIEI0BATENbCKOU (PU3UKH.

Harnsgnoctu. Mcnonp3oBaHne HarsHOCTH MOBBIIIAET BHUMaHUE O0y4aroUINXcs
cpencTBaMu paboThl Ha LHU(PPOBOM J1AOOPATOPHOM OOOPYIOBAHUU, YIIyOIsieT UX
MHTEpEC K U3y9aeMoOMy MaTepHaiy, CoCOOCTBYET Pa3BUTHIO
BHUMAaHUs1, BOOOpaXKCHHUSI,HAOIIOAaTeTbHOCTH, MBIIIUICHUSI.

OcHoBHbIE GopMBbI M METOABI

B xone peanu3zanuu nporpaMMbl HCIOJIB3YIOTCSA cienytomnye ¢GopMbl 00y4eHH
I1o oxBaTy JIETEU: IPYIIIOBbIE, KOJUIEKTUBHBIE.

ITo xapakrepy y4eOHON eI TETLHOCTH

6€CCI[I>I (BOHpOCHO-OTBCTHBIﬁ MCTOd AaKTHBHOI'O BSaHMOHeﬁCTBHH neaarora u



0Oy4aroIuxcst Ha 3aHATUSAX, UCTIONb3YETCsl B TCOPETUUECKON YaCTH 3aHATHUSA);

—  3alIMTa TNPAKTHUYECKOM  paboTbl  (MCHOJB3yeTCs  HA  TBOPYECKHX OTYETaX,
(decTuBaNx, KOHKypcax, Kak UTOT MPOJIeIaHHON paboThl);

—  TpaKTUYEeCKUe 3aHATUS (IIPOBOJSATCA TOCIE HM3YyUYECHHsS] TEOPETUYECKHX OCHOB C
[eNbl0 COOPKH YCTAaHOBOK U OTPaOOTKH pEe3yNbTaTOB SKCHEPUMEHTAIbHBIX
HCCIICI0BAHMI);

—  HaOmoneHuWe (MPUMEHSAETCS MPU H3YYCHUH KaKOTO-IMOO0 OO0BEKTa, MPEIMETOB,
IPUPOIHBIX SIBIICHUN);

Ha 3anstusix co3maercs atmocdepa 100pOKENIATENbHOCTH, JOBEpHUS, YTO BO
MHOTOM TIOMOTAaeT pPa3BUTUIO TBOPUYECTBA W WHUIMATUBBI peOcHKA. BrimomHeHue
DKCIIEPUMEHTAIBHBIX 3aJaHUil TOMOTaeT pPEOCHKY B MPUOOPETEHWH YCTOWYHUBBIX
HAaBBIKOB pPabOThl C pa3IWYHBIMH [HQPPOBBIMH JaTYUKaMH H  J1a0OPATOPHBIM
o0opyoBaHuEM. YUacThe JAeTel B (eCTUBAIAX, KOHKYPCAX, IKCIIEPUMEHTAIBHBIX Typax
OJIMMITUAJIBI Pa3HBIX YpPOBHEW SABJISETCS OCHOBHOM (hOpMOM KOHTPOJIA YCBOCHUS
mporpaMmbl OOYYE€HHS W JIMarHOCTHKW CTETIEHH OCBOCHMS MPAKTUYECKUX HABBIKOB
pebeHka.

MeTtoabl 00yueHust

B mpomecce peanuzanmuu  mporpamMMmbl  UCTOJB3YIOTCS  Pa3WYHBIE METOJBI
o0yueHus.

1. Meroasl opraHu3aiu U OCyIIECTBICHHS Y4EOHO-T103HABATEIbHON JEATEIbHOCTH:

—  HarAaHbIe (MMOKa3 BUACOMATEPUATIOB U WILTIOCTPAIIMA, TTOKa3 PpaboThI C UG POBBHIM
1 JIa0OPaTOPHBIM 00OPYI0BAHUEM);

—  TPaKTUYCCKU-IACHCTBEHHBIC (TexHOIOTHH MOJIKJTFOUEHUS 1 poBOTO
00opynoBaHus K JTa0OpaTOPHBIM YCTAHOBKAM B MPOLIECCE PEHICHUS MPaKTUIECKIX
3a/1a4);

—  Tpo0JIEeMHO-TIOMCKOBBIE (aHATN3 MPOOJIEMHON CUTYyaIlMu MO Croco0aM M3MepeHus
HaO01aeMoi PU3NYECKON BETUIHHBI);

—  METOJIbl CAaMOCTOATENILHOU padO0Thl U PabOTHI MO PYKOBOACTBOM Ieaarora (coopka
YCTaHOBOK, 00pa0OTKa pe3ylbTaToOB, aHadu3 M JIOCTOBEPHOCTH IOTYYCHHBIX
JAHHBIX );

—  uHbopMaIMoHHbIe (JICKIUS; CeMHUHAp; Oecena; peueBas MHCTPYKIUSA IO TEXHUKE
0€30IacHOCTH TpU paboTe C JIabOpaTOPHBIM OOOPYAOBAHUEM; YCTHOE H3JIOKEHUE;
OOBSICHEHHE HOBOTO MaTepHalia M CIOocOOOB BBITIOJHEHUS 3aJaHus; OObSICHEHHE
MOCTIEIOBATEIPHOCTH JICHCTBUN H COACpKAHMS, OOCYXKIACHHE; TMeAarorndeckas
OIICHKA MPOIIECCACATEIILHOCTH U €€ pe3yibTara).

2.  Mertoas KOHTPOJII M CaMOKOHTpois 3a d3(PGEeKTHBHOCTHIO y4eOHO-
MMO3HABATEIILHOMN JCSTEIBHOCTH:

—  YCTHBIA KOHTPOJIb M CaMOKOHTpOJIb (Oecema, paccka3 y4yeHHKa, OOBSICHEHHE,
YCTHBIH OIpOcC);

—  TIPaKTUYECKUW KOHTPOJIb M CAMOKOHTPOJbh (aHalmu3 yMeHus paboTarh C
1ab0paTOPHBIM 000PYAOBAaHUEM );



—  HaOmroaeHus (aHamM3 OSKCIEPUMEHTAIBHBIX JaHHBIX B Ipolecce
UCCJIeI0BATEIbCKON A TEIBHOCTH).
st co3ganusi KOM(POPTHOTO TCUXOJOTUYECKOTO KiIMMaTa Ha 3aHSITHSIXITPUMEHSIOTCS

CJIeIyIolMe NeJarornueckue NpuéMbl: CO3/JaHue CUTYaIlMH ycIiexa, MopalibHas MOJJIEpKKa,

0J100peHue, moxBasa, MooIIpPEHUE, T0BEpuUE, 100poxKeIaTeIbHO-TpeOOBaTeIbHAsS MaHEPa.
B xoxe peanuzanuu nporpaMMbl UCHOJB3YIOTCS CIEYIONIUE THIbI 3AHATHIA

—  KOMOMHUPOBaHHOE (COBMEIICHHE TEOPETUYECKOM M MPAKTUYECKON wvacTei
3aHATUA; TPOBEPKA 3HAHWU paHee H3yUYEHHOTO MaTepuana; H3J0XKEHHE HOBOTO
MaTepuasa, 3aKpelyIeHHe HOBBIX 3HAHUW, (OPMHUpPOBAHUE YMEHHI MepeHoca u
MPUMEHEHUsT 3HAHWW B HOBOHW CUTYyallud, HA TPAKTUKE, OTPaOOTKAa HABBIKOB W
YMEHHM, HeOOXOIUMBIX TIPU PabOTE C IKCIEPUMEHTATBHON YCTaHOBKOI);

—  TeopeThyeckoe (COooOIleHNE U YCBOCHHWE HOBBIX 3HAHWMU MpPH OOBSICHEHUU HOBOIA
TEMbI, W3JI0)KEHWE HOBOTO MaTepHalia, OCHOBHBIX TOHSTHH, OIpeeICHNE
TEPMHUHOB, COBEPIICHCTBOBAHUE M3aKPEIUICHNE 3HAHUN);

—  KOHTPOJbHOE (IIPOBOAMTCA B LEJISAX KOHTPOJS M TMPOBEPKH 3HAHWMA, YMEHUU H
HABBIKOB yUall[erocs Yyepe3 3alluTy MPaKTUIeCKoi paboTh);

—  TPaKTUYECKOE (SABJISIETCSI OCHOBHBIM THUIIOM 3aHSTUM, UCIOJIB3YEMBIX BIPOTpAMME,
KaK TPaBUJIO, COAECPKUT (HOPMHUPOBAHHWE YMEHUW W HABBIKOB, UX OCMBICIICHUE U
3aKpeIjieHHe Ha TMPaKTUKE TPU BBHIMOJTHEHUU OJKCIEPUMEHTANbHBIX 3aJaHuil,
MHCTPYKTaX MPH BBHIMOJHEHUH MPAKTUYECKUX PAOOT, MCIOIH30BAHUE BCEX BUIOB
MPAaKTUK);

—  BBOJHOE 3aHATHE (TMPOBOJUTCS B Hayalle Kypca C LEIbI0 3HAKOMCTBA C
o0pa3oBaTeNpHON MPOTPaMMOM, COCTaBICHUE WHAUBUAYAJIbHOM TpPaeKTOpUHU
oOy4eHHs; a TaK)Ke TIPU BBEJICHUU B HOBYIO TEMY MPOTPAMMBbI).

I[Inanupyemble pe3yabTaThl

[Io wrtoram oOyueHuss MO TporpaMMe peOCHOK JIEMOHCTPUPYET CIEIYIOIIHe

pe3yIbTaThI:

3HAET MPHUHIHUIIEI pabOThl Ha 000PYI0BaHNU UPPOBOH TaOOPATOPUUTIO (PUBHKE;
3HaeT aJIrOPUTMbl OOpPaOOTKM HSKCHEPUMEHTAIBHBIX PE3yNbTaTOB B HU(PPOBOI
o0pa3oBaTeNbHON Cpese;
NpaBUia TEXHUKU OE30MacHOCTH MPH padOTe C HKCIIEPUMEHTAILHBIMUYCTAHOBKAMH,
yMEEeT TEeHEpUpoBaTh NU(PPOBBIE MATYUKU C BCIOMOTATEIbHBIM JIaA0OPATOPHBIM
000pyI0BaHUEM;
yMeeT aHalW3upOBaTh, OOpabaThBaTh AKCIEPUMEHTAJIbHBIC aHHBIC, MPOBEPATH
JOCTOBEPHOCTH MOJYYCHHBIX PE3YIbTATOB.

MexaHu3M olleHHBAHUS 00Pa30BaTeJbLHBIX Pe3yJabTATOB

Vpoeenv meopemuueckux 3nanuti.

Huskuii yposens: obydaromnuiicss 3HaeT (pparMeHTapHO H3Y4YEHHBIE (PU3MUECKHE

npolecchl M 3aKOHOMEpHOCTH. M3iokeHue wMarepuana cOUBUMBOE, Tpedyroliee
KOPPEKTUPOBKHU HABOJAIIMMHU BOITPOCAMH.
Cpeonuii yposens: OOydalOMIMICS 3HAET (PU3HUECKHE 3aKOHOMEPHOCTH, HO JIs




MTOJTHOTO PACKPBITHS TEMBI TPEOYIOTCS TOTIOJTHUTEIBHBIE BOTIPOCHI.
Buvicokuii _yposenv: oOydarommiicss 3HaeT (U3HYECKHE 3aKOHOMEPHOCTH |

MIOHUMAET MPOIECChl (PU3MYECKUX SBJICHHH. MOXKeT JaTh JIOTHYECKH BBIICPIKAaHHBIN
OTBET, ICMOHCTPUPYIOIIUHI MMOJHOE BIaJCHUE MAaTCPUAIOM.
Vposenv npakmuueckux Hagvikoe u ymenuil. Braoenue mexnonozusimu
pabomvl 8 yugposoti cpede, AHAIU3 U OOCIOBEPHOCHL NOJYUEHHBIX PE3)IbMAmOos.
Hwu3kuil ypoBEHb.

TpeOyeTcss TmOCTOSIHHAsT KOHCYJNbTAIMsl Tefjarora IPH MPOTrPaMMHUPOBAHUH
nmapameTpoB B U(PPOBOIi cpere.

Cpeanuii ypOBEHb.

Tpebyercst mnepuoaUYECKOe KOHCYJIBTHPOBAHHE O TOM, Kakue METOJbI
HCIIOJB3YIOTCS TIPH aHAJIU3€ Pe3yJbTaTOB U3MEPEHUM, TPOrpaMMHUPOBAHHUE ITAPAMETPOB
B IMPOBOIL cpejie.

BrIcokuil ypOBEHb.

CamocTosiTenbHbIA BEIOOP  METOJIOB aHaJIM3a U 00paOOTKU 3KCIEPUMEHTAIBHBIX
pe3ynbTaToB, CBOOOJHOE BIAJEHUE NPOrPAMMHBIM OOECHeYeHHEM LHUPPOBOI
00pa3oBaTeIbHONCPEbI.

Conpsidrcenue yugpogulx 0amyuxos ¢ 1a00pamopHbIMU YCMAHOBKAMU.

Huskuil ypoBEHSB.

He moxer coOpaTh yCTaHOBKY € JaTUMKaMH O€3MOMOIIM MEarora.

CpeaHuil YPOBEHD.

MoxeT coOpaTh YCTAaHOBKY € JaTYMKaMM MPHUIIOJICKa3Ke Mearora.
BEICOKHI VPOBEHD.

Cnoco0eH caMOCTOSI TENBHO coOpaTh yCTaHOBKY €  JaT4YUKaMH,
MIPOSIBJISISE TBOPUYECKHUE CIIOCOOHOCTH.
@opMbI N0/IBEIeHHSI HTOTOB PeaIM3alUH MPOrPpaMMbl

OtcnexxuBaHue pe3yabTaTOB 00pa30BaTENIBHOTO TMpoOIlecca OCYIIECTBISAETCS IO
pe3ynbTaTam 3allUuThl TPAKTUYECKUX PaboT.

[Ipu moaBeIeHNY UTOTOB OCBOCHHUS ITPOTPAMMBbI HCTIOB3YIOTCS:
—  ompoc;
—  nHaOmroneHue;
—  aHaju3, caMOaHaJIu3,
—  cobeceoBaHUE;
—  BBINIOJIHGHHE TBOPUYCCKHX 3aJIaHU;

—  ydYacTue JIeTeil B SKCIIEPUMEHTAIBHBIX Typax OJUMIIMAJ, KOHKYpcax U(eCcTUBaIIX
PAa3IMYHOTO YPOBHSI.

MartepuajibHO-TEXHHYECKOEe o0ecredeHmne:
1. Jlamuuxu yugposou rabopamopuu Releon:
- JaTYUK OTHOCUTEIbHOM BiaxHOCTH (0T 0 10100%);




- mudposoii natuuk Temmeparypsl (ot [ 20 mo 120'C);
- dpoBoii natuuk adbcomorHoro nasneHus (ot 0 o 500 klla);
- gaTyuk MarHuTHOTrO 1oJig (0T -80 mo 80 mTi);
- JaTYMK HanpspkeHus (0T - gaTduk Toka (oT -1 mo 1 A); marumk akcenepometp (29, 49,
89);
- USB aByxxkananbHbIi ociimiuiorpad (ot 0 mo 100 B);
- HoytOyk ¢ mporpaMMHBIM 00€CTICUCHHUEM.
- 2 1o 2 B; ot -5 10 5 B; ot -10 10 10 B; o1-15 1015 B).
2. Bcnomocamenvroe obopyoosanue:

- METAUIMYECKHUM IIAPUK;
- MEpPHBIE CTaKaHbl, MEH3YPKH, EMKOCTH 110 OT 250 mu1 10 S00 mu ¢ ropsue,
XOJIOOHOM BOJIOMH;

QJICKTPHUYCCKAA IJIINTKA,

JaMIia HaKaJIMBaHMUS;
- WCTOYHUK IUTaHUS,

- COCOWHUTEIBHBIC POBOJIA;

- KJIIOY;

- peocrart;

- CIHPAJBHBIN PE3UCTOP WIH CIIUPAIIb;

- ropesnka (CBeuka);

- pEe3UCTOPBI WJIM Mara3uH CONPOTUBIICHUI;

- IIO0JIOCOBOM MarHur;

- IpsAMOU NMPOBOJHUK;

- gepeBsiHHas auHelKka (ot 0-30 cMm), mro0as nuHelKa, KapaHjalil,

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

- MOHETKa;

- TOIJIaBOK WJIU MPSIMOYTOJIbHAS KOPOOOYKA C OTBEPCTUEM JIJIS TaTUUKA,
- akcejepoMeTp (IaTYMK YCKOPEHHUsI) Ha TIPYKUHE U3BECTHOM JKECTKOCTH;
- ILUTaTUB C JAIKOH U My(TOK;

- KOHJICHCATOP MOCTOSTHHOW €MKOCTH WJIM Mara3uH KOHJICHCATOPOB.

Opranuzanusi paboyero NPOCTPAHCTBA OOYYAIOIIErocsl OCYLIECTBISIETCS C
HCIIOJL30BAaHUEM  3JI0pOBbecOeperarommux TexHojsoruii. B xoxe 3aHaTus B
00s13aTEIPHOM TTOPSAKE TPOBOIUTCSA (DU3KYNBTIAY3bl, HAIMPaBJICHHBIC HA CHSITHE
oOIIIero W JIOKAJBHOTO MBIIMIEYHOTO HAMPSHKEHUS OT KoMmmbloTepa ¢ 1udpoBoit
nabopatopuu. B conmepxanue QU3KyIbTypPHBIX MUHYTOK BKJIIOUAIOTCS YIPKHEHUS HA
CHSITUE 3PUTEIBHOTO U CIYXOBOTO HAMPSDKCHUSI, HAIPSIKEHUS MBI TYJOBUIA |
MEJIKMX MBI KUCTEH, HA BOCCTAHOBJIEHWE YMCTBEHHON pab0TOCIIOCOOHOCTH.



YYEBHbBIN TVIAH
IIporpamma o0yuenus (34 yaca)

Tema KoJi-Bo yacos ®opma
Pa3ne_]1 TeOpI/IH MpaKTHuKa BCero MmoaBeACHUA
HUTOrOB
da3oBrle 1. BBoxgHoOe 3ausTHeE: 1 0 1 Onpoc
MePEeX0/Ibl [TporpamMmHoe obecrieueHue
(11 4) Releon. Texnuka
0€30MMacHOCTH
2.3HaKOMCTBO ¢ (PU3UICCKUMHU 1 0 1 Ompoc
AKCIIEPUMEHTAMHU.
AOCOIIIOTHAs! U OTHOCUTEJIbHAS
MTOTPEIIHOCTH B H3MEPEHUSX.
3.0npeneneHue Koiau4ecTra 1 1 2 Omnpoc
TEIUIOTHI IPU HATPEBAHHUU U
OXJIKICHUHN
4. Onpenenenue yeabHOR 0,5 0,5 1 Ompoc,
TEIJIOEMKOCTH HaOJro/IeHueE,
METaJNTNYECKOTOIIapHKa cobeceioBanue,
5.0npenenenue yaeabHOM 1 2 3 AOHOTHUTSIIEHOT
TEIUIOTHI IJIABJICHUS JIbJa TBOPHCCKOC 3a/IaHNC,
6.13yuenue npoiecca 0,5 0,5 1 aHaims3
KUIICHHS BOJIbI JIOCTOBEPHOCTH
pe3yNIbTaToB
7. U3yuenue 1 1 2
OTHOCUTEIbHOWBIAKHOCTH
TOPSYEro U XOJOHOTO
BO3JTyXa.
[MocrostHHBIH 1. ITocTpoeHne BOIBT- 1 2 3 Omnpoc,
JNEKTPUYECKUM | aMIIEPHONWXapaKTEPUCTUKH HabmroieHue,
TOK JIaMTIBI HAaKaJTUBAHUSI. cobecetoBaHme,
(8u.) 2. Usmepenne 1 1 2 JOTIOJTHUTEIBHOE
CONPOTHBIEHUS TBOPUYECKOE 3a/1aHHE,
npoBoaHuKa (3akoH Oma aHal3
JUIS y9acTKa [EeMn) JOCTOBEPHOCTH
pe3yIbTaToB
3. N3yueHue 3aBUCUMOCTH 1 2 3
COTIPOTUBIICHUS CIIUPAITH
pe3ucropa ot
TEMIIEPATYPHI.
[TocrostHHOE 1. MarauTHOE TI0JTE 1 2 3 Ompoc,
MarHUTHOE MPSIMOTOTIPOBOTHUKA C HaOIoIeHNe,
noJsie TOKOM cobeceloBanme,
(54.) 2.3aBUCHMOCTH 0,5 0,5 1 JIOTIOJTHUTEILHOE
MarHAUTHOTOITOJIS TBOPYECKOE 3a/IaHHE,
MOJIOCOBOTO MarHuTa Ot aHaIu3
paccTosHus JIOCTOBEPHOCT
UPE3yIbTaTOB
3.M3ydyeHne MarHuTHOTO 0,5 0,5 1

I10JI1 COJICHOM A




DIeMEHThI 1. Onpenenenue MIOTHOCTH 1 2 Ompoc,
CTaTUKU U JEPEBSHHOM JINHEUKU Habmro1eHue,
TUJPOCTaTH MOXT A cobecenoBaHue,
KU JIOTIOTHUTEILHOE
(5 4.) 2. Uzyuenne 1 1 TBOPYECKOE 3a/aHHE,
3aBUCUMOCTH JaBJICHUS B AHAIINS
KUJIKOCTH OT JOCTOBEPHOCTU
[IIyOUHBI IOTPY>KEHUS. PE3yIIbTATOB
Konebarenbu 1. F'apmoHnueckue 1 1 Ompoc,
bI€ CUCTEMBI koJjiebanus. OnpeeneHme HabJo/IeH e,
(5u4) XapaKTEPUCTUK cobecezioBanue,
K0J1€0aTeNbHOIO JBUKECHHUS AOIIOJIHUTCIBHOC
IIPY’KMHHOI'O MAsITHUKA TBOPYECKOEC 3a71aHHC,
2. AHanu3 3JIeKTPOMAarHUTHBIX 1 2 aHaJns
Koje0aHuil KOHIeHcaTopa B AOCTOBCPHOCTH
Herm pe3yNIbTaToB
MIEPEMEHHOT0 TOKa
Bcero 15 19 34




COLEPKAHUE ITPOI'PAMMbBI

Paznen «@a3oBblie nepexoab» (11 yacos)

Tema 1. BBognoe 3ansitue. Ilporpammuoe o6ecneuenne Releon. Texnuka
0€30IaCHOCTH.

Teopus: Ilpsimple ¥ KOCBEHHBIC H3MepeHHUs. Meroauka o0OpabOTKH pPe3yJIbTaTOB
n3MepeHuii. OCHOBHBIE TpPeOOBAHMS K BBIMOJIHCHHIO IPAKTHYECKUX paboT. TexHuKa
O0e3omacHOCTH Tpu paboTe OOYYAOIIMXCS CO BCIOMOTATEIBHBIM  Ja0OPaTOPHBIM
00OpyToBaHUEM, COIPSHKCHHBIM C ITU(PPOBBIMU JaTdyUKaMu. WHCTPYKIUSA IO KaXIOMY
Moaymo. OcoOeHHOCTH TmporpaMMmHOro obOecneueHus Releon. Iludposeie maTdmKw.
[Tonkirouenue K HOyTOYKY. [ 'padudeckassmHTepIIpeTaIlis SKCIIEPUMEHTATBHBIX TaHHBIX.

dopMEbI 3aHATHH: IeKIuA, Oecena.

Tema 2. 3HAKOMCTBO ¢ (PU3HYECKUMH IKCIIEPUMEHTAMHU. AOCOJIIOTHAS U
OTHOCHUTEJIbHAS NMOTPEIIHOCTH B U3MEPEHUSX
Teopus: O6paboTka pe3yabTaTOB, ONPEACICHIUE 3HAUYCHUSI BEJIMUYMHBI U yKa3aHHE e

norpemHocT. Merogam 00pabOTKM 3KCHEPUMEHTANbHBIX JaHHBIX. 3a4eM HY>KHbI
norpemHocTH? [IoHMMaHue CMBICTIa U pOJIM MOTPEIIHOCTH B SKCIIEPUMEHTE. Brruncienne
norpemuocteid. Tumbl morpemHocTel. AOCOMIOTHAsT W OTHOCUTEIbHAS MOTPEIIHOCTH
n3mepenus. [lorpemHocTy m3mepenuid. CHCTEMAaTUYECKUE, CIyYalHbIE IOTPEIIHOCTA M
rpyoble TpoMaxu. YU€T CUCTEMATHYECKON TMOTrPEIIHOCTH MpH MPSAMBIX HU3MEPEHHUSX.
NucTpymeHTanbHas norpemHocTs. [lorpemHocts orcuéra. «HTEpBan OKpyTiieHUsD

dopMBbI 3aHATHHI: IEKIuA, Oecena.

Tema 3. Onpenesnenne KOJIUYECTBA TEIJIOTHI NPH HATPEBAHUY U OXJIAKIEHUH

Teopusi: Bayrtpennsiss sHeprus. CnocoObl U3MEHEHHs BHYTPEHHEH DHEpruu.
Temmonepenaua. HarpeBanne u oxnaxiaenue Tten. KommdecTBo TEIIOTHL. Y enbHas
TEMJI0EMKOCTh BEUIECTBA. Y paBHEHHUE TEIJIOBOTO Oaianca. OOCyKIeHNE TEMIOBBIXIIOTEPbD.

[IpakTHka: ONpEAEICHUE KOJIMYECTBA TEIUIOTHI, OTJAHHOE TOpsiYed BOAOU U
MOJIYYeHHOE XOJIOJHOW TIPH TETNIOOOMEHE.

dopMEI 3aHATHH: Oecea, MpakTudeckas padora.

OO6opynoBanue: JaTYMK TEMIEPATyphl, KaJOPUMETp, CIHUPTOBKA, JBE MEpHBIC
€MKOCTH, BECHI.

Tema 4. OnpenesieHne yaeJabHON TEMJI0EMKOCTH METALINYECKOT0 IAPUKA.

Teopusi: HarpeBaHWe W OXJaXAeHHE TeJ. KoJudecTBO TEIIOTHI. Y aelibHast
TEIUIOEMKOCTh BeIlleCTBa. Y paBHEHUE TEIIoBOro 6ananca. OOCYKIeHHUE TEIIOBBIXIIOTEPb.

[IpakTuka: pacu€r yaelbHOM TEIUIOEMKOCTH METAJUIMYECKOTO IIAPUKA, HCTIOJIb3YS
MIPOIIECC TEMI000MEHa MEX/y IIApUKOM M ropsiueii BOJIOM B MEPHOM CTaKaHe.

dopwmbl 3aHATHNA: Oecena, MpakTuYeckas padora.

OO0opynoBanue: MaTYUK TEMIIEPATypPbl, METALINYCCKAN IIAPUK, MEPHBIA CTaKaH C
ropsiueu BOJIOM.




Tema 5. OnpenesieHue yeabHOM TEIUIOTHI MJIABJIEHHUSA JIb/A

Teopus: nnaBnenue, yaeiabHas TeIIoTa MaBiaeHus. KoinyecTBo TemnoTsl. Y aenbHas
TEIUIOEMKOCTh BEILIECTBA. Y paBHEHHE TeIIoBoro 6ananca. OOCykAeHUE TEIIOBBIXIIOTEPb.

H[}&KTHK&: OIIPCACIICHUC yﬂeanoﬁ TCILNIOCMKOCTHU JibAd, HCIIOJNB3YA IIPOLCCCHI
TETJI000MEHA U TIIaBJICHUS

@dopMbI 3aHATUI: Oecea, MpakTUyecKas padora.

OO6opynoBaHue: NaTYUK TEMIIEPATypbl, KaJOPUMETP, COCY/I C TAIOIIUM JbJOM, COCY/I
C BOJIOM, BECHI C TPy3aMu.

Tema 6. U3yueHue npouecca KuneHusi Boabl
Teopud: kumeHue, CTaAUU KHUIEHHS, TEMIIEpaTypa KHUIICHUSA, 3aBHUCUMOCTh
TEMIIEPATYypPbl KUTICHUS OT JTaBIICHHUS.
[IpakTuka: HaOIIOIEHNUE, ONMCAHUE U OOBSICHEHMs Tpoliecca HarpeBaHUsI M KUTICHUS
BO/IbI, C MOCTPOEHUEM Tparika 3aBUCUMOCTH TEMIIEPATYpPhl BOJIbI OT BPEMEHHU.

®dopwmbl 3aHATUN: Oecena, MpakTuyeckas padora.
OO6opyoBaHue: N1aTYuK TEMIIEPATyphl, IITATUB, CIIUPTOBKA, paboyasi EeMKOCTh, COJIb.

Tema 7. U3yueHHe OTHOCUTEILHOM BJIAXKHOCTH IrOPsivuero M Xo0J10IHOro Bo3ayXxa.

Teopus: wucnapenme U KoHjaeHcauus. Haceimennsii  mnap. JlaBiieHue
HACBIIICHHOTO Mapa. 3aBUCUMOCTbH JIaBJICHUS HACHIIICHHOTO I1apa OT TeMIIepaTyphl.
[TapunanbHoe naBieHue. AOCONIOTHASE 1 OTHOCUTEJIbHAS BIAXXHOCTh BO3AyXa.

[IpakTuka: ornpeaelieHne OTHOCUTEIHLHOM BIAKHOCTH XOJOIHOTO BO3/IyXa (BO3ayXxa B
MOMENICHUH) C TOMOIIBI0 JaT4hKa OTHOCUTENBHOW BIaXHOCTU. [l ompeneneHus
OTHOCUTEILHOM BIAQKHOCTU TOPSIYETO BO3JyXa HEOOXOIMMa DJIEKTpUYECKasl TUIMTKA,
HarpeBaromass Bo3AyX. TakuMm 00pa3oM, C TOMOIIBIO JaT4MKa MPOUCXOAUT (UKCAIUSI
OTHOCUTEILHOM BIAXXHOCTU BO3/yXa MO Mepe ero Harpeanus. LlerecooOpa3zHo mocTpouTh
Y MIpOaHaIU3UPOBATh TPaPUK3aBUCUMOCTU OTHOCUTEILHON BIAXKHOCTU OT TEMIIEPATYPHI.

®dopwmbl 3aHATHA: Oecena, pakTUiecKas padboTa

OOopynoBaHue:  JaTYMK  TEMIOEpaTypbl,  JJIEKTpUUYEcKas  IUIMTKA,  JaTYHUK
OTHOCUTEJIbHOM BIIAKHOCTHU BO31yXa.

Paznen «IlocToSTHHBIN dJIeKTPUYECKHIA TOK» (8 4.)

Tema 1. IlocTpoeHue BOJIbT-aMIIEPHOIl XapPAKTEPUCTHKH JIAMIIbI HAKAJTUBAHUSA.

Teopus: cuita Toka, HampsKEHUE, COMPOTHBIEHUE, DJEKTpUUECKas IIeTb.
3akon Oma JiJ1s1 y4acTKa Lemu.

[IpakTuka: cOOpka >IEKTPUUECKOHN 1enH (TOoCIeI0BATEIbHOE COCTMHEHUE NCTOYHHUKA
MUTaHWsA, peocTara, JaMIIOYKH, KIIOYa, JaTYMKa TOKA;, TMapajUIeIbHO K  JlaMmIie
MOJICOSIMHSACM JIaTYMK HamnpspKkeHus). Perymaropom peoctata MeEHSEM Hakad JIaMIThI
(HEeoOxomuMO 3aUKCHpPOBATH HE MEHEE TpeX IOJIOKCHHM Hakaja JIaMIlbl: Hakall MNpH
MaKCHMaJdbHOM  COMPOTHUBIEHWU  peocTara, Tph  MHUHUMAIBHOM,  HECKOJIBKO
MPOMEXKYTOUHBIX TIOJIO)KEHUH peocTtara). Dukcupyem TmMoKa3aHUS AAaTYUKOB TOKa U
HaNpsOKEHUST U1 KaKJIOro TIOJNOXKEHUs peocrtarta. Mcmomb3ys HHPPOBYIO 000JI0UKY



IIPOrpamMMbl, 3aHOCUM JaHHbIE B TAOJIMIy U CTPOUM IO 3TUM JIaHHBIM BOJIbT-aMIIEPHYIO
xapaktepuctuky (BAX) mammnbl HakanuBaHus. Bo3MokHa HenWHENHHas 3aBUCUMOCTh. B

ATOM Cllydyae HEOOXOAUMO 00s3aTeNIbHO MPOKOMMEHTHUPOBATH MPUYMHY HEITHMHEHHOCTH
BAX.

dopMEI 3aHATHN: Oecesa, MpakThHIeckas padoTa.

O6ODVI[OB&HI/I€: NCTOYHUK IIMTAHHA, K04, peoCTar, JiaMIla HaKaJIWBaHUA,
COCONMHUTCIILHBIC ITPOBOAA, JATYHUK TOKA, JATYUK HAIIPAKCHHA.

Tema 2. U3MepeHue CONPOTUBICHUS TPOBOJHUKA
(3akon OMma uIst y4acTKa 1menu)
Teopusi: anexkTpuyeckoe conpoTuniieHne. 3akoH Oma 1Sl yuyacTKa IEeTH.
[IpakTHka: MPOBEPUTH AKCIEPUMEHTAJILHO, YTO CHJIa TOKa B IMPOBOIHUKE MPSIMO
MPONOPIHUOHAIbHA MNPUIOKEHHOMY HAMNpsDKEHWI0O Ha €ro KOHIAX U H3MEpPUTh
COIPOTHUBJICHUE MPOBOIHUKA IIPU TTOMOIIU aMIIEpMETpa U BOJBTMETPA.

DopMbI 3aHSTHUM: 6606,[[3, IMPAKTHYCCKasd pa60Ta.
O6ODVIIOB&HI/I€2 AaTYUK TOKA MW HAIIPSIKCHHA, HMCTOYHHUK IIMTAaHMA, I/ICCJ'ICI[yeMHﬁ
IIPOBOJHHK, PCOCTAT, KIIIOY, COCAMHUTCIIBHBIC IIPOBOIA.

Tema 3. 3yueHue 3aBHCUMOCTH CONMPOTHBJIEHUSI CIIUPAJIH Pe3UCTOPA OT
TeMIlepaTyphbl.

Teopusi: 3neKTpUUECKUN TOK B METajlaX. 3aBUCHUMOCTh CONPOTHUBJIEHUS METauia OT
TeMIepaTyphbl.

[IpakTrka: cOOpKa >JIEKTPUUYECKOM LenH (IOCIeI0BATENbHOE COCIMHEHUE NCTOYHHUKA
MUTAHUS, COUPATU-PE3UCTOPA, KITt0Ua, JaTYuKa TOKA; MapajulesibHO K CIHUPATIU-PE3UCTOPY
MOJICOCUHSAEM JNaTuyuK HanpspkeHus). [lom cnupaiiblo CTaBUM TOpEIKY WM CBEUKY.
@ukcupyeM MOKa3aHUsl JAaTYMKOB TOKA M HANPSHKEHUS MO MEpPE HarpeBaHWs CIUpPaIu.
Ucnionb3ys mudpoByr0 000JI0YKY MPOTrpaMMbl, 3aHOCUM JaHHBIE B TAOJIMILY, BBIUMCIISIEM
1o 3akoHy OMa CONpPOTHUBJIEHUE CIUPATIU-PE3UCTOPA TIO MEPE €ro HarpeBa M CTPOUM IIO
OTUM JIaHHBIM TpauK 3aBUCUMOCTH COINPOTHUBJICHUS] CIUPAIA OT TEMIIEPATYPHI.
CompoTuBJIeHHE CHUPAIA B JKCHEPUMEHTE OYyAEeT MEHSATHCS HE3HAUYUTEIHHO, MO3TOMY
Jay4duie nmoao0parth COHpaib W3 JIETKOIUIABKOIO MeETaljia, JIMOO 3HAYUTENbHO HM3MEHSThH
CTEIEHb HarpeBa CIUpPaIH.

®dopwmbl 3aHATHNA: Oecena, MpakTHIeckasi padoTa.

O6ODVI[OBaHI/IeI HCTOYHHUK IIMTAaHUA, KIIOY, CIHUPAIb-PC3UCTOpP, COCAHMHUTCIIBHEBIC
IMpoBOJa, AaTYUK TOKA, JaTYUK TCMIICPATYPbI, JATIYUKHAIIPAKCHUA, TOPCIIKA UJIU CBCYA.

Pa3nen «IlocTosiHHOEe MATHUTHOE oJ1e» (5 4.)

Tema 1. MarauTHoOe moJjie NPSAMOTro NPOBOIHUKA C TOKOM.
Teopus: MAarHUTHOE MOJIE MPSAMOIO MPOBOJIHUKA C TOKOM. OnbIT AMriepa.

[IpakTuka: cOOpKa 3IEKTPUUECKON 1enu (IOocaeq0BaTEeIbHOE COCIMHEHNE NCTOYHUKA
MUATAaHUS, TIPSIMOr0 MPOBOJIHMKA, KJIKOYa, peocTaTa, JAaT4MKa ToKa). J[aTuuk MarHUTHOTO
noJIsl  TIOAKJIIOYAETCS HANpOTHUB TPOBOJAHUKA W MPU 3aMbIKAHUM KIOYa (QUKCHUPYET
WHJYKIIMIO0 MarHUTHOTO ToJIsl. [{71s1 aHanm3a 3aBUCUMOCTH CUJIbI TOKA OT MOSIBIICHUSI BOKPYT



MPOBOJHAKA MArHUTHOTO TIOJSI, MEHSEM TIOJIOKEHHE peocTata. Bo3MoXxHO, mpu
HEM3MEHHOW CHJI€ TOKa TEepeMeNiaTh JaTYMK MArHUTHOTO ToJisa (MO TpsIMOii: Onmke,
nanpie). llenecoobpasHo mpoBecTH TrpaduUecKuil aHANM3 3aBUCHMOCTA WHIYKITUU
MAarHUTHOTO TIOJISl OT BEIMYMHBI CHJIBI TOKA.

dopMEI 3aHATHH: Oecea, MpakTudeckas padora.

OO0opynoBanue: UCTOYHUK MUTAHUSA, KJIFOY, TaTYUK TOKA, JATYNK MAarHUTHOTO TIOJIA,
PsIMOM MPOBOJIHUK, PEOCTAT.

Tema 2. 3aBHCHMOCTH MATHUTHOIO 1OJISA TI0JI0COBOI0 MArHUTA OT PpacCToaHus.
TCOHI/I}II CCTCCTBCHHBIC 1 UCKYCCTBCHHBIC MAT'HUTLI, ITIOJIFOCA MAT'HUTA.

[IpakTHKa: TPOBOAUTCSA T.H. MPOBEPKA 3aBUCHMOCTHM WHAYKIMM MAarHUTHOTO MOJIA
MOJIOCOBOT'O MarHuTa ot pacctosHus. [IpoBepka nmpoBoaUTCS Kak JjIsl CEBEPHOTO, TaK U s
I0’KHOT'0 TIOJII0COB Maruura. LlenecooOpa3Ho npoBecTy rpayMuecKuil aHaIu3 3aBUCUMOCTH
MHIYKIUW MarHUTHOTO TOJI MarHuTa OT PACCTOSTHUSI.

DopMBI 3aHSATHI: 6€CGI[3, IIPpaKTH4YCCKas pa60Ta.

O6opynoBaHHE: JaTYMK MAarHUTHOTO ITOJISI, TI0JIOCOBOM MarHwT.

Tema 3. U3yuyeHHe MArHUTHOTO MOJIsI COJIEHOMIA

Teopus: conenonn. MarauTHoe 1mosie CoJICHOHWAA. I'eoMeTpuuecKue XapakTepUCTHKN
COJIEHOM/Ia MU MAarHUTHOE II0JIe cojieHouJa. HampaBieHne BeKTOpa MarHMTHOW MHIYKLUU
coneHouga. IlpaBmwio mpaBod pyKd WIM TPaBWIO TMpaBoro BuHTA (OypaBuuKa).
NHIyKTUBHOCTB COJIEHOMIA. DHEPTUS MATHUTHOTO MOJISI COJIEHOUA.

IIpakTHka: HUCCleNOBaHUE pacHpPEeAEICHUs] MHAYKIUU MarHUTHOIO IOJI BJIOJb OCH
COJICHOMIA.

®dopMeI 3aHATHIA: Oecena, MpakTHiecKas padora.

OO6opynoBanue: MaTYMK TOKA W MArHUTHOTO TIOJIA, COJICHOWJ, HMCTOYHHK TOKa,
peocrar.

Pa3nen «JeMeHThI CTATUKHA U THAPOCTATUKI (5 4.)

Tema 1. Onpenesnenne MI0THOCTH AepeBaHHOM JuHeiiku MOKT A.

Teopus: ycioBue paBHOBecHs peiuara. [InotHOCTh BeniecTna.

IIpakTuka: gepeBsHHas auHerika MOXI'A mpexacrasnser coboit peiuar. Ha omHoMm
KOHIIC JIMHEMKAa TMOMENIAeTCsl MOHETKA, Macca KOTOPOW M3MEPSETCS C MOMOUIBIO
DJIEKTPOHHBIX BECOB. Maccy nunenuku cuumaem HeU386eCMHOU U He umepsaem e€ Ha
9/1eKMPOHHBIX 6ecax. JInsi paBHOBECHS MOHETKM HA JIMHEMKE HCIOJIb3YeM KapaHJall B
Ka4yecTBe TOYKHU OIOpbl. BTOpOW JIMHEWKONW HU3MEHSEM JIMHEWHBIE pa3Mepbl JIMHEHMKU
MOXT'A (o BeiuucieHuss oObema). lMcmonb3ys ycnoBue paBHOBecus (TIPaBHIIO
MOMEHTOB CHJT), OTIPEICIISIEM TUIOTHOCTh JEPEBSHHOM JIMHEHKHU.

dopwmbl 3aHATHNA: Oecena, pakTHIecKas padoTa.

Oo6opynoBanue: naepesinHas JuHeiika MOXI'A, nuHeiika, MOHETKa, 3JIEKTPOHHBIC
BECHI, KapaHalll.




Tema 2. U3yueHne 3aBUCUMOCTH JAaBJICHUS B KUAKOCTH OT IVIyOHHBI
MOTPYKEHUS.

Teopus: nasnenue. ['mapocratudeckoe nasiaeHue. 3akoH [lackais.

[IpakTuka: NPOBOJUTCA aHAIWU3 JABJICHUS >KUIAKOCTH TOIUIaBKa (KOPOOOUKH),
COEIMHEHHOTO C JAaTYMKOM JaBJICHUS OT TIIyOMHBI MOTPYKEHUS MOIUiaBKa (KOPOOOUYKH) B
cocyn ¢ Bomou. llemecooOpa3Ho mocTpouTh rpaduk 3aBUCHMOCTH JABJICHHS TOIUIABKA
(KOpOOOUYKH) B KUIKOCTU OT INIyOMHBI MOTPYXEHUs B BOAY. Takke MOXHO MPOBEPUTH
3akoH [lackans, mnoBopaunBas MoIiaBok (KOpoOOUYKY) B pa3HbIE CTOPOHBI.

dopMEI 3aHATHH: Oecesa, MpakTudeckas padora.

O6opynoBanue: aOCOMIOTHBIM MATYUK JaBIEHUS, COCYNl C BOIOM (MEpHBIA CTakaH),
JIMHEMKa.

Paznen «KoJsiebareabHblie cucteMbl» (5 4.)

Tema 1. F'apMoHu1ecKkue KoJie0anus. OnpeneseHHe XapaKTepPHCTHK
K0J1e0aTeJbHOI0 ABU/KEHUS NPYKMHHOTO MAsITHUKA.

TGOQI/ISII XapaKTCPHUCTHUKHU K0JICOATeILHOTO ABMJKCHUA: aMILIUTYda KOHG6aHHﬁ,
IICpruoa, 4aCToTa.

[IpakThka: B KayeCcTBE TIpy3a HA MNPYKUHE BBICTYNACT CaM AaKCEIEPOMETP,
IIPUKPEIUICHHBIM K TPYXXUHE M3BECTHOM KECTKOCThIO. lIpykmHa u akcenepomerp,
MOJIBEIICHHBI HAa INTAaTHUBE. 3alMChIBas BTOPOM 3akoH HbIOTOHaA, 11 akcelepoMeTpa u
U3Mepsis 3apaHee MacCy akcelepoMeTpa, OMNpEeNessseM ero amIuIuTyaAy KoyieOaHuil.
Ucnonbiys popmyny nepuoaa KojaedaHui MPYyKUHHOTO MaSTHUKA, ONPEEIsieM NEpUuoa u
4acToTy KoJjiebaHuil akcenepoMerpa. CTOUT OTMETUTH, YTO KOJICOAHUS JOJKHBI OBITh
MPUOIMKEHBI K TapMOHUYECKUM, IMOATOMY OTKJIOHEHHE aKCEeIepPOMETpa OT IOJOKCHHS
paBHOBeCHUSI HEOOJIBIIIOE.

®dopMeI 3aHATH: Oecesia, mpakThuueckas padoTa.

OO0opynoBaHue: MITAaTUB C JIAMKOW U My(TOH, akcerepoMeTp, MPYKHUHA C U3BECTHOM
KECTKOCTBIO, JICKTPOHHBIE BECHI.

Tema 2. AHaIU3 JIEKTPOMATHUTHBIX KOJIe0aHUII KOHAEHCATOpA B LeNu
IepeMeHHOr0 TOKA.

Teopus: xoHaeHCATOp B IIEMH IOCTOSHHOTO W TEPEMEHHOro Toka. KpaTkoe
YCTPOUCTBO ocmuiorpada.

[IpakTuka: MoBeNeHHWE KOHACHCATOpa B IEMU TMOCTOSHHOTO M TIEPEMEHHOTO TOKA.
AHanm3 faHHBIX ¢ ocuuiuiorpada.

DopMBbI 3aHATUI: IPAKTUUECKOE 3AHATHE.

OOGopynoBanue: ocuwuiorpad, KOHACHCATOp TOCTOSHHONW  €MKOCTH, JiaMIia
HaKaJIMBaHUS, KJTF0Y, COSAMHUTEIIBHBIC TIPOBO/IA.




Oprasu3anoHHO-NeIaroruyecKue ycJ0BHUs peau3aliu NporpaMmmbl

[legaror AOMOSHUTENBHOTO OOpa30BaHUsA, PEATHIYIOMIUNA JaHHYIO MPOTpamMmy,
JOJDKEH  MMETh  BbIcIiee  NpodecCHoHalbHOE  00pa3oBaHHE WIM  cpeaHee
npodeccuoHalibHOe Oo0pa3oBaHUE B 00JIaCTH, COOTBETCTBYIOIICH MPOPUIIO KPYXKKa, 0e3
npenbsBICHUS TpeOoBaHMII K CTaxy paboTel, JubO0 BeIciIee MpodeccnoHamIbHOe
oOpa3oBaHHMe UM cpeaHee mnpodeccuoHadbHOE O0pa3oBaHUE U JIOMOJHHUTEIBHOE
npodeccronanbHoe 00pa30BaHKE MO HAMPABICHUIO

«O0pa3oBaHue U Miearoruka» 0e3 MpexbsBICHHs TPEOOBaHUH K CTaXKy pabOThI.

MoTuBanoOHHbIE YCJIOBUS
Ha yueOHBIX 3aHATHAX W MAaCCOBBIX MEPONPHUATHAX OCO00€ MECTO YJeseTcs

(hopMUPOBAHUIO MOTHBALIMM OOYYAIOUIUXCS K 3aHSATUIO JIOMOJTHUTEIHLHBIM 00pa30BaHUEM.

Jlns aToro:

—  YAOBJIETBOPAIOTCS pa3HOOOpa3Hble MNOTPEOHOCTH OOydaloLIUXCS: B  CO3JaHUU
KOM(pOPTHOTO TICUXOJOTUYECKOr0 KJIMMaTa, B OTAbIXE, OOLIEHUH U 3alluTe,
NPUHAIJICKHOCTH K JIETCKOMY OOBEIUHEHHI0, B CAMOBBIPAKEHUH, TBOPUYECKOMN
caMopeau3alu, B IpU3HAHUU U YCIIEXE;

—  JIeTH BKJIIOYAIOTCS B TMPAKTUUECKUW BHUJA JACSITEIBHOCTH IPH IPYIIIOBOM pabote, ¢
Y4E€TOM BO3PACTHBIX OCOOCHHOCTEN U YPOBHEM COXPAHHOCTH 3/10POBbS;

—  Ha 3aHATUSAX PEIIA0TCS 33Ja4d NPOOJIEMHOI0 XapakTepa MOCPEICTBOM BKIIIOUECHHUS B
HAy4YHO-UCCIIEI0OBATENbCKYIOIEATEIbHOCTB;

—  TPOBOJATCSA MPO(ECCHOHANIBHBIE TIPOOBI U JPYTHE MEPOIMPHUSATHS, CIIOCOOCTBYIONINE
po(heCCHOHATFHOMY CaMOONPEAEICHUI000YYatOITXCS.

MeTtoauyeckue MaTepHuaJbl
MeTtoauueckoe obecrieueHre IpOorpaMMBbl BKITIOYAET MPUEMBI B METOBI OPTaHU3aIluN
00pa3oBaTeNbHOTO IIpoliecca, AUJAKTHUECKHME MaTephasibl, TEXHHUYECKOE OCHALIEHUE
3aHATHMN.
s obecrieyeHus: HAIJSIAHOCTH M JOCTYMHOCTHM M3y4aeMoro MaTepuaia Heaaror
WCIIONIB3YET PA3IUYHbIE METOANYECKHUE U TUJAKTUICCKUE MaTePHAIIBI.
Harnsgaeie nocooust:
—  cxematuueckne (uudpoBoe 000pyAOBaHME, CXEMBI, MPE3CHTAIIUH,AITOPUTMBI);
—  €CTeCTBEHHBIC W HaTypajbHbIC (BCIIOMOTATEIBHOE OOOPYIOBaHME I MPAKTUYECKUX
pabor);
—  00beMHbIE (MAKETHI);
—  WUIIOCTPALIMH, cnaiinpl, rpaduku, ¢otorpadun U PUCYHKH
AKCIIEPUMEHTATILHBIX PE3yIbTaTOB U3MEPECHHIA,
—  3BYKOBBIE (BUJ€OMATEPHAIIBI).

Nudopmanuonnoe odecneuenue nporpammbol IHTEpHET-pPECYpPCHI:
Buneomarepuais no pabore Ha miarpopme Releon. //  URL:
https://rl.ru/solutions/complekts.php?id=3242800204



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

Cnucok qureparypsbi:
HopmaTuBHBIC TPABOBBIE AKTHI

—  @enepanbHbIi 3akoH «O0 oOpa3zoBannu B Poccuiickoit @eneparum» oT 29.12.2012 No
2173-D3.

— Vxa3 Ilpesunmentra Poccuiickoii ®enepamuun  «O Mepax 00  peanu3aluu
rocy/IapCTBEHHON MOJUTHKHU B 001acTu oOpa3zoBanus 1 Hayku» oT 07.05.2012 Ne 599.

—  VYka3 llpesunenra Poccuiickoit @epepanuun «O MeponpusATHUAX [0 peaTu3auu
rocyJIapCTBEHHOM coruanbHOM noiutukm» ot 07.05.2012

Ne 597.

—  Pacnopspkenne Munucrepcrsa [Ipocsemenns ot 12 .01.2021 Ne P-6

«O0 yTBepKIEHUU METOAMYECKUX PEKOMEHIAINH M0 CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa30BaTEeIbHBIX OPTaHMU3AINSIX, PACIOJIIOKEHHBIX B CEIbCKOW MECTHOCTH U
MaJbIX TOpo/ax, LIEHTPOB 0Opa30BaHUSI €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOMN
HaIPaBICHHOCTEW.

—  IIpuka3z MunuctepctBa npocsemienus PO ot 09.11.2018 r. Ne 196

«O06 yrBepxknaenun Ilopsaka opraHu3zanud W OCYIIECTBIEHUST 00pa3oBaTeNbHOMN
AESTEIbHOCTH TI0 TOTIOTHUTEILHBIM 00111€00pa30BaTENbHBIM MPOTPAMMAM).

—  Tlocranosnenue ['maBHOTO TOCcynapcTBeHHOro caHuTapHOro Bpada Pd ot 04.07.2014
N 41 «O06 yrBepxknenun CanlluH 2.4.4.3172-14

«CaHUTapHO- DJMHUIEMHUOJIOTUYECKUE TpeOOBaHUS K YCTPOMCTBY, COJCPKAHUIO W
OpraHM3alfi peXrMa pPadOTHl 00pa30BaTEIBHBIX OPraHU3ALUN JTOMOJHUTEIHLHOTO
00pa3oBaHUs JICTCH.

JList mesiarora JIONOJIHUTEILHOTO 00pa30BaHus U 00YJArOITUXCSI:

— Capanun B.A., MBanoB B.FHO. DkcnepuMeHTaldbHbIE HMCCIEA0BATEIHCKUE
3amauu no usuke 7-11 kmacc. - M.: Baxko, 2015.

- Bapnamos C.1., 3unpoepman A.P., 3UHKOBCKHUM B.1.
OKcrepuMeHTAIbHBIE 3a7aud Ha ypokax (U3WKd W (QU3HUECKUX OJIMMIHUagax. - M.
N3narensctBo MIIMMO, 2009.

— JlozoBenko C.B., Tpymuna T.A. Peanuzaius o06pa3oBaTelbHBIX IPOTPaMM
no (u3MKe M3 YacTh y4eOHOro IuiaHa, (popMuUpyeMol ydacTHHKamMu O0Opa3oBaTeIbHBIX
OTHOIICHWH C WCHOJIB30BaHWEM O00OpyAOBaHUSA JeTCKOoro TexHomapka «LlIkombHbIN
KBanTopuym».- M.:2021.

— KpaBuenko H.C. Meroasl 00pabOTKH pe3ybTaTOB M3MEPEHUN M OIECHKH
MOTPEUIHOCTEN B y4eOHOM J1TabopaTOpHOM IpakTukyme. - Tomck, 2011.
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