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[HOACHUTEJIbHAA 3AIINCKA

JlononHUuTenbHAS o01ieo0pa3zoBarenbHast oO1epa3BuBaronias
nporpamma «udpoBas maGoparopuss (uU3HUECKOro HKCIEPUMEHTA» SIBISIETCS
MIPOrpaMMOi €CTECTBEHHO-HAY4YHON HANPABJIEHHOCTH, TPOPMiIb — HpU3UKA.

AKTYaJIbHOCTb IIPOrPaMMBbI

dusrka Kak Hayka O Haubojiee OOIIMX 3aKOHAaX MPUPOABI, BHOCHUT
CYLIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHHMU 00 okpyxkarwimeMm mupe. Ee ocHoBHas
MPaKTUKO-OPUEHTUPOBAHHAs (IKCIEPUMEHTAIIbHASI) COCTABIISIIONIAS UMEET BaXKHOE
3HAYEHUE B PA3BUTHUU COBPEMEHHBIX HAYyYHO-TEXHOJIOTMYECKHX HANpPABICHUN B
TakuX OOJACTAX, KaK IeHEeTHKa, HaHO-3JEKTPOHMKA, (uU3MYecKas XUMUS U T.J.
Hudpouzauus uHbopMalMK KpaitHe HeoOXoauMa JUisi TOYHOTO HCCIEOBaHUS
O0OBEKTOB MHpa TajJakTHUK M dJEMEHTapHbIX 4actull. Mcnonb3oBaHue
COBPEMEHHOI0 LHU(poBOro o0OpyAoBaHUS TO (PHU3MKE TMO3BOJISET HATJSIHO,
3G (PeKTUBHO  MpOaHaTM3UpPOBAaTh U MPEACKa3aTh  Pe3yJNbTaThl  HOBBIX
AKCHEPUMEHTAIBHBIX PE3YyJIbTATOB.

OTinunTe/IbHbIE 0COOEHHOCTH MPOTPAMMBI

[Iporpamma «I{udpoBas nabGoparopusi (PU3HUECKOTO DKCICPUMEHTA
paccunTaHa Ha 16 3aHATHI, pa3IeJIeHHBIX Ha D pa3aesioB (MOIyJie):

— @a3oBblI€ NEPEXO/IBI.

— TloCTOAHHBIN AIIEKTPUYECKUN TOK.

— ITlocTOsITHHOE MarHUTHOE TOJIE.

— DJIEeMEeHTBI CTaTUKU U THIPOCTATUKHU.
— KonebarenpHble CUCTEMBI.

Kaxnapiii pazmen oOydeHuUs IpeACTaBiIeH Kak 3Tam pabOThl, CBS3aHHBIA C
pEIICHHEM DKCIIEPUMEHTANIBHON 3a7a4d CpeJCTBAaMU HU(PPOBOTO JaOOPATOPHOTO
00opy10BaHMUS.

CopnepxaHue TPOrpaMMbl OPUEHTUPYET OOYYAIOMIMXCS HA TOCTOSTHHOE
B3aUMOJICHCTBUE JIPYT C JIPYrOM M MpPENOAaBaTelieM, PEIICHUE NPAKTUYECKHUX
3a/lady OCYIIECTBIACTCA C HMCIOJb30BAaHUEM METOJUKH OOpaOOTKH pPe3yIbTaTOB
AKCHEPUMEHTAIBHBIX JTaHHBIX. Takke MmporpaMma OpHEHTUPYET 00ydYaroIIuXcsl Ha
MOUCK Pa3HbIX MOJIXOJ0B K PEHICHUIO MOCTABICHHOMN 3a7auM, ¢ UCIOJIb30BAHHEM
MOJIYYEHHBIX 3HaHUI B paMKaXx MPAKTUYECKOU IESITENbHOCTH.

[Iporpamma nmaetT BO3MOXKHOCTh PACKPBITh M3y4aeMbIil pasfen ¢ mugpoBoOi
TOYKHU 3PEHUS, B3MVISIHYTh Ha PEHICHUE SKCIEPUMEHTAIbHOW 3aJayd MOJ HOBBIM
YTJIOM JUIsl JOCTHXKEHUSI MAKCUMAJIBHOTO pe3yJibTaTa.

AJapecaTt nporpamMMbl

[TIporpamma  «lludpoBass mabGopaTopus (GU3HUECKOTO IKCIIEPUMEHTA
npeaHasHadeHa it aereu ot 14 no 16 ner.

B rpynmel mpuauMarotcst oOyvarommecs: 8-9 kmaccoB. ['pymma moxer
COCTOSITh U3 JI€TEel OJTHOrO BO3pacTa WM OBbITh Pa3HOBO3pAcTHOU. Jjisi n3yuyeHus
HEKOTOPBIX TEM MoayJel 9 kinacca HE0OXOUM KpPaTKU TE€OPETUUYECKUIN OJIOK ISt
rpyIIbl 8 Kiacca.

J171s1 BXOKIeHHsI B 00pa30BaTEIbHBIN MPOIIECC B paMKaX JJAaHHOW MPOTrpaMMBbl



HE00X0UM NPO(UIbHBIA YPOBEHb 3HAHUM MO MaTEeMaTHUKE U MH()OpMATHKE, T.K.
s pabotel ¢ uudpoBol naboparopuell HEOOXOAUMO YMETh Trpaduuecku
MHTEPIPETUPOBATh MHPOPMALIMIO U BEPHO BAPbUPOBATh B KOMIIBIOTEPHOU cpere
MIPOrpaMMbl apaMeTpbl BEIOPaHHON MOJEIIH.

Tak kak mporpaMma pasjelieHa Ha MOJAYJIM W Hpeanonaraer Ooiblioe
KOJMYECTBO 3KCIIEPUMEHTANIBHONU paboThl, penanonaraercsa GOpMHUpOBaHUE MUHU-
rpymi (1o 2 yenoBeKa B KaXI0W) ISl JOCTHXKEHHSI MAaKCUMAJILHOT'O pe3yJibTarta.

O0beM U CPOK 0CBOCHMS POrPAMMBI
Cpok ocBoeHusi nmporpamMmbl — 5 aHel. Ha monHoe ocBoeHME MpOrpaMMbl
Tpebyetcst 16 yacoB o cmexe: 4,3,3,3,3 Ha KaX/IbIi JICHb.

dopma 00y4eHHs1 — O4Hasl, paboTa B MUHU-TPYIaX.

PeskuMm 3aHATHH, IEPUOAMYHOCTD M NMPOJOKUTEIBHOCTD 3AHATHI
[TpoaoKUTENBHOCTD 3aHATUN MCYHUCISIETCS B akajaeMuueckux vacax — 40
MUHYT, MEKy 3aHATHSAMU yCTaHOBJIEHbI 10-MUHYTHBIEC IEPEMEHBI.

Ienaroruyeckas 1eJiecoo0pa3HoOCTh

[legaroruyeckas 1enecoo0pa3HOCTh ATOM MPOrpaMMbl 3aKIIIOUAETCS B TOM,
YTO, OHA SBJSETCS IIEJIOCTHOM M HENpephIBHOM B TEYEHHH BCETO IMpollecca
oOydeHMs, W TO3BOJIIET WIKOJBHUKY IIIar 3a IIaroM packpeiBaTh B cebe
TBOPUYECKHE BO3MOXHOCTH UM CaMOPEAJIM30BaThCS B COBPEMEHHOM MHpE.
[IpoBenenne u 00pabOTKa SKCHEPUMEHTAIBHBIX PE3YJIbTATOB KaXKIOW 3ajayu
dopMupyer 00IIYyI0 KapTUHY MHUPOIOHMMAHUS U CIHOCOOCTBYET PAa3BUTHIO
HAYYHOTO CII0CO0a MBIIIJICHUS.

Iear mnporpammbl: GOpMUPOBAHHUE IEJIOCTHOH KApTHHBI HM3y4aeMBbIX
NPUPOJHBIX SBJICHHUM, OCBOCHHE 3JIEMEHTOB MCCIEOBATEIILCKOW JEATEIbHOCTH,
O3HAKOMJICHHME C METOJIUKaMH OOpaOOTKH HKCIEPUMEHTAIBHBIX PE3YJIbTaTOB C
UCITOJIB30BaHUEM ITU(POBON 00pa30BaTEILHON CpeJbl, MOJATOTOBKA 00YYaIOIIUXCS
K y4acTHIO B KOH(MEpeHIUsAX U (PecTHBAISIX, ONMMIHNAAAX €CTECTBEHHO-HAYYHOU
HaIPaBICHHOCTH.

3anaun 1ONOTHUTEIbHON 001IepPa3BUBAIOIIEH POrPaAMMBbI:
OO0pazoBaTenbHbIE:

— 3HAKOMCTBO C MPUHIIAIIOM pabOTHl TaTYUKOB IU(GPOBOI 1abopaTopuu
no usuke;

— (¢opMHUpOBaHME HABHIKOB COCTABJICHHUS aJITOPUTMOB 00pabOTKHU
IKCIIEPUMEHTANBHBIX PE3YIHTATOB B 000JI0YKE MPOrpaMMbl IUPPOBOH
o0pa3oBaTeIbLHOM CPEIbI;

— (¢dopmupoBaHUE HaBBIKOB pabOThl € UUPPOBBIMH JaTYUKAMU H
BCIIOMOTaTEIbHBIM J1a00PaTOPHBIM 000PY/I0BAHUEM;

— yMEHHE aHalW3WpPOBaTh OKCIEPUMEHTAIbHBIC JIAHHBIE W WX
npeAcTaBieHue B rpa)uecKoM WU APYroM CUMBOJIBHOM BHJIE.

— (dopmMupoBaHUE HAaBBIKOB HCCIEIOBATEIbCKOM JEATETbHOCTU IO
npeIMeTaM €CTeCTBEHHO-MaTeMaTUYeCKOro LHMKIA B MpoIecce



aHajau3a U 00pabOTKU SKCIEPUMEHTATIbHBIX JAHHBIX s 000CHOBaHUS
M apryMeHTallid pAlMOHAJIBHOCTH JEATEIbHOCTH B  paMKax
IIPOCKTHOM ACATEIBHOCTHU.

Pa3BuBaromniue:
— CcnocoOCTBOBaTh Pa3BUTUIO TBOPYECKUX CIIOCOOHOCTEH  KaXJ0ro
peOcHKa Ha OCHOBE JTMYHOCTHO-OPUEHTHUPOBAHHOTO MTOIX0/1a;
— Ppa3BUTH UHTEPEC K PU3NKE, KaK IKCIIEPUMCHTAILHON HAYKE;
— Ppa3BUTHE TBOPYECKOTO TMOTCHIIMAJIA M CAMOCTOSITCIIBHOCTH B paMKax
MUHU-TPYIIIIHBL;
— pa3BUTHE TCUXO(PU3NYECKUX KAYECTB, OOYYAIONIUXCS: IaMsTh,
BHUMaHHE, aHAJTUTHYCCKUE CTIOCOOHOCTH, KOHIICHTPAITUIO U T.J.
BocnurarensHble:
— (opMupoBaHHe OTBETCTBEHHOI'O [oaxoaa K PEIICHUIO
AKCIIEPUMEHTATBHBIX 33]1a4;
— (¢opMHpOBaHHUE HABBIKOB KOMMYHHKAIIUM CPEAM  yYaCTHHUKOB
IPOTPAMMBI;
— (opMHUpOBaHUE HABLIKOB KOMaHIHOW PabOTHI.

IIpuHuunb 0T0OOpa coaepRaHus
OO6pazoBaTeNbHbBIN MPOIECC CTPOUTCS C YIETOM CIAEAYIOMMUX TPUHIIUIIOB:

1. KynbsrypocooOpasHoct u mpupoaocoodpasHoctu. B mporpamme
YUUTBHIBAIOTCS BO3PACTHBIC U MHANBUAYaJIbHBIE OCOOCHHOCTHU JETEH.

2. CuctemHoctu. IlomydyeHHble  3HAaHMS, YMEHHS W  HaBBIKH,
oOydJaromuxcs CHUCTEMHO TMPUMEHAIOT Ha TMpaKTUKe, CO3/aBas
POEKTHYIO paboTy. DTO MO3BOJISET UCTIOIB30BATh 3HAHUS U YMEHHS B
€IMHCTBE, IIEJIOCTHOCTH, peaau3ysi COOCTBEHHBIM 3aMbICEN, YTO
CIIOCOOCTBYET CaMOBBIPAKEHHUIO peOeHKA, PA3BUTHUIO €T0 TBOPUYECKOTO
NOTEeHIMAala.

3. KoMmiekcHOCTH ©  MOCJIENOBATEIBLHOCTA. Peanm3anus 3TOTO
OPUHIMUIIA MPEANOoJaraeT IMOCTEEHHOE BBEJICHHE OOydYaronIuxcsi B
MUP SKCIEPUMEHTAIIBHON UCCIIEeN0BATENbCKON (DU3UKH.

4. Harmsanoctu. Mcnosb30BaHWE HAriIsAHOCTH TMOBBIIIAET BHUMAHHE
oOydJarommxcs cpeAcTBaMu paboTel Ha HHU(PPOBOM IJ1a0OPATOPHOM
o0opyIoBaHUM, YIIyOJseT WX HMHTEpEeC K M3y4aeMOMY MaTepuany,
CIOCOOCTBYET Pa3BUTHIO BHUMAaHMH, BOOOpaKeHHUsI,
HAOJIFOTaTeTHHOCTH, MBIIIIICHUS.

OcHoBHBIE (POpPpMBI U METOABI

B xome peamusanmu mnporpaMMbl HCIOJIB3YIOTCS CleAyromue (opmbl
o0y4yeHus:

[To oxBaty meTen: rpynmnoBbie, KOJUIEKTUBHBIE.

[To xapakTepy yueOHOU €SI TEIbHOCTH:

— Oecenpl (BOMPOCHO-OTBETHBIM METOJ AKTHBHOTO B3aWMOJICHCTBUS
negarora M OOydarOUIUMXCST Ha  3aHATHUSIX, KCIOJB3yeTCs B
TEOPETUYECKON YaCTH 3aHITHUSA);

— 3allUTa MPAKTUYECKOW paboThl (MCHOJB3YETCS Ha TBOPUYECKUX



oTyeTax, (pecTuBaIIX, KOHKYpCcax, Kak UTOT MpoJieJaHHOU paboThl);

— MpPaKTHYECKHE 3aHATHs (IPOBOASTCS IMOCIE MU3YyYEHUS TEOPETUUYECKUX
OCHOB C 1LENbl0 COOpPKM YCTAaHOBOK M OTpaOOTKH pE3yJIbTATOB
AKCIIEPUMEHTATBHBIX UCCIEI0BAHUN);

— HaOmojeHue (MpUMEHSETCs MPU M3YyYEHHUHM KaKoro-mmbo oOBbeKTa,
IPEIMETOB, IPUPOAHBIX SIBJICHUN);

Ha 3ansaTusx cozpaercs atMocgepa 100pokKenaTenbHOCTH, TOBEPUS, YTO BO
MHOTOM IOMOTaeT Pa3BUTHIO TBOPYECTBA M MHUIMATUBBI peOeHKa. BrimoaHeHue
AKCIIEPUMEHTANIBHBIX 33JaHUil MMOMOraer peOeHKY B MPUOOPETEHUH YCTONYMBBIX
HaBBIKOB pabOThl C pa3IMYHBIMH LUGPOBBIMU JaTYUKaAMU U J1aOOPATOPHBIM
o0opyaoBaHueM. YyacTtue aeteil B (pecTuBasiiX, KOHKYpCax, SKCIEPUMEHTAIbHBIX
Typax OJIMMIIMAJbl pPa3HbIX YPOBHEW SBISETCS OCHOBHOM (OpMON KOHTPOJIS
YCBOCHMSI TPOrpaMMbl OOyUEHHUS U JUATHOCTUKU CTETIEHH OCBOCHMSI TPAKTUUYECKUX
HaBBIKOB peOeHKa.

MeToabl 00yueHus

B mpormecce peamuzanuy MporpaMMbl WCIOIB3YIOTCS Pa3IMYHBIC METObI
oOy4eHUsI.

1. MeTtonpl oOpraHu3alMM M OCYIISCTBICHUSA Y4COHO-TIO3HABATEIBLHON

JeSITeTLHOCTH:

— HarjsgHbie (MoKa3 BUACOMATEPUATIOB U HILTIOCTpAIUi, MOKa3 paboThl
¢ IM(POBHIM U TA00PATOPHBIM 000PYIOBAHUEM);

— TMPaKTHYECKHU-IEUCTBEHHBIC (TEXHOJOTUU TOIKIIOYEHUsT HU(pPOBOTO
o0opyaoBaHusl K JabOpaTOPHBIM YCTAaHOBKAM B TPOIECCE pPEIICHUS
PAKTUYECKUX 3a7a4);

— TpoOJEMHO-TIOMCKOBBIEC (aHAN3 MPOOJIEMHON CUTYyaIlMu 10 Criocodam
U3MEpEeHUs HaOJIr01aeMOi (PU3UIECKON BETTUINHBI);

— METOJbl CaMOCTOSTENbHON paboThl M pPabOThl TMOA PYKOBOJCTBOM
nejgarora (cOOpkKa yCTaHOBOK, 00paOOTKa pe3yiabTaToOB, aHAlU3 M
JIOCTOBEPHOCTD MOJTYYEHHBIX JaHHBIX);

— wuH(pOPMAIMOHHBIE (JIEKIHS; CEMUHAp; Oecena; peueBasi HHCTPYKIHS 110
TEXHHUKE 0€30MacHOCTH IpH paboTe ¢ J1abopaTOpHBIM 00OpPYAOBaHUEM;
YCTHOE W3JIOKEHUE; OOBSICHEHHME HOBOTO MaTepuajia M CHOCOOOB
BBITIOJTHEHUS 3aJlaHus; OOBSICHEHHE MOCIEIOBATEIBHOCTH JEUCTBHA U
comepkaHus; OOCYKIeHHe; TeJarormueckas OIleHKa Ipoiiecca
JIESITETPHOCTH U €€ Pe3yIbTaTa).

2. Meroapl KOHTPOJS W CaMOKOHTPOds 3a 3(P(HEKTHBHOCTHIO ydeOHO-
M03HABATEIHLHOM TESITEIEHOCTH:
— YCTHBIM KOHTPOJIb W CAMOKOHTpOJb (Oecena, paccka3 ydeHHKa,
00BsICHEHHE, YCTHBIN OTPOC);
— TPaKTHYECKUIl KOHTPOJIh M CAMOKOHTPOJIb (aHAJN3 YMEHUS paboTaTh C
1a00paTOpHBIM 000PY/IOBAHUEM );
— HabmoneHns (aHATIW3 OKCIEPUMEHTATBHBIX JIaHHBIX B MPOIECCEe
MCCJIeIOBATEIHCKOM JCSITSIIBHOCTH ).
Jlnst cozmanvs KOM(OPTHOTO TCUXOJOTHYECKOTO KJIMMAaTa Ha 3aHSITHSIX
MIPUMEHSIIOTCS CIEAYIONIUE MeAarorndyeckue NpueéMbl: CO3IaHNE CUTYaIlMH yCIexa,



MoOpajibHas ~ HOJNJEpKKa, oA0OpeHHe, TMOxBaja, MOOLIPEeHHE, JOBEpPHE,
no0poxkenaTebHO-TpeOoBaTeIbHAsI MaHepa.

B xome peanuzauuM NOporpaMMbl HCHOJB3YIOTCA  CIEAYIOIIME  THIbI
3aHATHHM:

— KOMOUHHMpPOBAHHOE (COBMEIICHUE TEOPETUYECKOW W MPaKTUYECKOU
yacTed 3aHsATHs; IMPOBEPKA 3HAHUM PAaHEEC HM3YYECHHOI'O0 MaTepuala;
U3JI0)KEHHE HOBOIO Marepuana, 3aKpelUleHMe HOBBIX 3HAaHWU,
dbopMupoBaHue yMEHHMI MepeHoca W MPUMEHEHHS 3HAaHUW B HOBOM
CUTyallud, Ha TpakTUKe; OTpabOTKa HABBHIKOB M  YMEHUI,
HEOOXOJIMMBIX MPHU PabOTE C IKCIEPUMEHTAIBHON YCTAHOBKOK);

— TeopeTHdeckoe (CooOlIeHWe W YCBOGHUE HOBBIX 3HAHMM MpuU
00BSICHEHUH HOBOW TEMbI, M3JI0KEHUE HOBOI'O MaTepHala, OCHOBHBIX
NOHSTHM,  ONpeJeleHre  TEPMUHOB,  COBEPIICHCTBOBAaHUE WU
3aKperyieHue 3HaHUMN);

— KOHTpPOJIbHOE (ITPOBOJMUTCS B IIEJSIX KOHTPOJS M MPOBEPKH 3HAHUU,
YMEHUM 1 HABBIKOB yYaIIIETOCS Yepe3 3alIUTy MPAKTUIECKONU paboThI);

— TPaKTUYECKOE (SBISECTCS OCHOBHBIM THIIOM 3aHSATHM, UCIIOIB3YEMBIX B
nmporpaMMe, Kak TMpPaBWIO, COACPXKUT (HOPMUPOBAHUE YMEHHU W
HAaBBIKOB, WX OCMBICJICHHEC U 3aKpEIUICHUE Ha TMPaKTHKe TIpH
BBITIOJIHCHUU  DKCIEPUMEHTANIbHBIX  3aJaHUl, MHCTPYKTOX TIPH
BBIMIOJTHEHUU TMPAKTHYECKUX pabOT, HCMOJIb30BaHUE BCEX BHJIOB
MPaKTHK);

— BBOJIHOE 3aHsTHE (ITPOBOJUTCS B HA4alle Kypca C IeNIbl0 3HAKOMCTBA C
oOpa3oBaTelbHOM  MPOTPAaMMOM, COCTABJICHHE  WHJMBHUYaJIbHOU
TpaeKTOpUU OOy4YEHHs; a TaKKe NpHU BBEJECHUU B HOBYIO TEMY
MIPOTPAMMBI).

IInanupyembie pe3yabTaThl
[To uroram oOy4eHuUs MO Mporpamme peOEHOK JEMOHCTPUPYET CIIEIyIOIIHe
pe3yabTaTHI:
— 3HAET NMPUHIHIMBI PadOTHl HA 000pYAOBaHUH IUGPOBOI JTabopaTopuu
no Qusuke;
— 3HAET aJNTOPUTMBI 00PAOOTKU IKCIEPUMEHTAIBHBIX PE3yJIbTaTOB B
1 poBor 00pa30BaTENBLHOMN CPElE;
— TpaBWia TEXHUKH 0€30MaCHOCTU MpH paboTe ¢ IKCTIEPUMEHTATBHBIMHU
YCTaHOBKAaMU;
— yMeeT TeHepupoBaTh IUMPOBBIE JATYUKH C BCIIOMOTATEIHHBIM
1a60paTOpHBIM 00OPYIOBAHHUEM;
— yMeEeT aHaIM3WpPOBaTh, 00pabaTHIBATh IKCIEPUMEHTAIBHBIC JTaHHEIE,
IPOBEPATH JOCTOBEPHOCTH MOTYyUYEHHBIX PE3YIbTaTOB.

MexaHu3M OlleHUBAHUSA 00Pa30BaATeJIbHBIX Pe3yJIbTATOB
Yposenv meopemuueckux 3nanuii.

— Huskuii ypoBenb. OOyuaroniuiicsi 3HaeT (pparMEHTapHO H3YYEHHBIE
dbu3nYecKue MPOUECChl U 3aKOHOMEPHOCTH. M3io0xxkeHue martepuana
cOuBUYMBOE, TpeOyIOIIee KOPPEKTUPOBKU HABOSIIMMH BOIPOCAMH.

— Cpengnuili  ypOBEHb. OO6yuaromuiics 3HAET buznyeckue



3aKOHOMEPHOCTH, HO JJI IOJIHOIO PACKPBITUS TEMBI TpPeOYIOTCS
JOIIOJTHUTEIIBHBIE BOIIPOCHI.

Bricoknii YPOBEHb. OOyyarouuics 3HAeT busnueckue
3aKOHOMEPHOCTH UM TIOHUMAET TMpoLecChl (U3HUECKUX SIBICHHII.
Moer narte JOTMYECKHM BBIACPIKAHHBIM OTBET, IEMOHCTPUPYIOLIUN
IIOJIHOE BJIaJICHUE MATEPUATIOM.

Vposenv npakmuueckux Hagulkoe u ymenuil. Braoenue mexnonocuamu
pabomvl 6 yugposou cpede, aHaiuz U OO0CMOBEPHOCMb NOLYUEHHbIX
pe3yibmamos.

Huzkuit ypoenb. TpeOyeTcsi mocTositHHash KOHCYJIbTal[Usl Ieaarora
IpU MPOrpaMMHUPOBaHUM TapaMeTpoB B U (poBoii cpese.

Cpennuit yposenb. TpeOyeTcsi nmepuoanueckoe KOHCYJIbTUPOBAHUE O
TOM, KaKME€ METOAbl HCIOJB3YIOTCS IIpU AaHaJIu3€ pe3yJbTaToB
U3MEpPEHUH, MpOrpaMMUPOBAHUE MapaMeTpoB B IU(POBOM cpere.
BbicOkuil ypOBEHB. CamocTOATENbHBIN BBIOOD METOJ0B
aHanu3a U 00pabOTKU SKCIEPUMEHTAIbHBIX PE3yJIbTaTOB, CBOOOIHOE
BJIa/ICHHE IPOrPaMMHBIM oOecriedeHrneM udpoBoit 00pazoBaTeIbHOM
Cpenpbl.

Conpsidcenue yugposwix 0amyuxos ¢ 1a60pamopHbiMu YCMaHO8KAMU:

Huzkuit ypoBenb. He Moxker coOparh yCTaHOBKY € JaTyukamu Oe3
IIOMOILY IeAarora.

Cpennuii ypoBeHb. MoeT coOpaTh YCTaHOBKY € JJaTYMKAMH IIPU
IIOJICKA3Ke Ieaarora.

Beicokuit ypoBenb.  Cnoco0GeH caMOCTOSITENIbHO —coOpath
YCTaHOBKY C JJaTYUKAMHU, IPOSIBIISISI TBOPUECKHE CTIOCOOHOCTH.

®opmMbl NOABEICHNUSI UTOTOB pPeaJn3aliu NPOrpaMmMbl

OTtcnexxuBaHue pe3yabTaTOB 00pa30BaTENBbHOTO IMPOIIECCa OCYIIECTBIACTCS
0 PE3yJIbTaTaM 3aIIUThl TPAKTUYECKUX PAOOT.

[Ipu moaBeaeHUH UTOTOB OCBOEHUS POTPAMMBbI UCITOIB3YOTCS:

OTIPOC;
HaOII0ACHHE;

aHaJIN3, CaMOaHaJIN3,
co0ecen0BaHUE;

BBITIOJTHEHHE TBOPUYSCKHMX 3aIaHUI;

y4acTHE IETEN B DKCIEPUMEHTAJIBHBIX TypaxX OJMMIHUAJ, KOHKYpCaxX U
decTuBaNIAX pa3IuIHOTO YPOBHSI.

MaTtepuajbHO-TEXHHYECKOE o0ecTledeHme:

1. lamuuxu yugposoii rabopamopuu Releon:

- TaT4uK oTHOCHUTeIbHOI BiaxkHOCTH (0T 0 10100%);

- mupOBOH TaTYHMK TeMIiepaTypsl (0T — 2010 120'C);

- nupoBoit matuuk abcomotHoro nasneHus (ot 0 mo 500 kIla);

- matyuk MarautHoro mourst (ot -80 mo 80 mTo);

- maTuuK Hanpsbkenus (ot -2 1o 2 B; ot -5 1o 5 B; ot -10 10 10 B; o1-15 no



15 B);

- natauk Toka (oT -1 10 1 A);

- naTuuk akcenepometp (29, 49, 89);

- USB nByxkananbHbiil octmuuiorpad (ot 0 mo 100 B);

- HOYTOYK C MpOrpaMMHBIM 00ECIIEUEHUEM.

2. Bcnomocamenvnoe o6opyodosanue:

- METAJUINYECKUH LIApHUK;

- MEpHBIE CTaKaHbl, MEH3YpPKH, eMKocTH 10 oT 250 mut 1o 500 mu1 ¢ ropsuei,
XOJIOJHOM BOJIOM;

- DJIEKTpUYECKasl TUIUTKA;

- TaMI1a HaKaJIMBaHUS;

- ICTOYHHK TTUTAHUS;

- COCJIMHUTEIIbHBIC POBO/IA;

- KJIIOY;

- peocrar;

- CIIUPAJILHBINA PE3UCTOP UIIH CIIUPAITh;

- ropeska (CBeuka);

- PE3UCTOPHI WIIM Mara3uH CONPOTUBIICHUN;

- TI0JIOCOBOM MAarHMT;

- IPSIMO¥ TIPOBOJTHUK;

- nepeBsinHas nuHerka (ot 0-30 cm), mro0as TuHeHKa, KapaHIall;

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

- MOHETKA;

- MIOTUTABOK WJIA MIPSIMOYTOJIbHAS KOPOOOUYKaA C OTBEPCTUEM [IJISl TaTYUKA;

- aKceJlepoMeTp (HaTUMK YCKOPEHUs) Ha MPYKUHE N3BECTHOM KECTKOCTH;

- IITATUB C JIATIKON U My TO;

- KOHJIEHCATOP MOCTOSHHON €MKOCTH MJIM Mara3uH KOHJIEHCATOPOB.

Opranuszaiyst pabodyero mpoCTpaHCTBa OOYYAIOIIErOCs OCYIICCTBIISIETCSA C
HCIIOJIb30BAaHHEM 30POBhECOEpETaonnX TEXHOJNOTHHA. B  xome 3aHATHA B
0053aTeIbHOM TOPSAKE MPOBOAUTCS (U3KYJIbTIIAY3bI, HANPABICHHBIC HA CHATHE
OOIIEro M JIOKAJIBHOT'O MBIIICYHOTO HAIpPSHKCHHS OT KOMIIbIOTEpa ¢ IU(POBOI
nabopatopuu. B coxepkanue  PU3KYJIBTYpHBIX MHHYTOK  BKIJIFOYAIOTCS
VIOPaKHEHUS Ha CHATHE 3PUTCIBHOIO W CIYXOBOIO HAIPSOKCHMS, HAIPSKCHHUS
MBIIIII TYJOBHUINA M MEJIKHX MBI KUCTEH, Ha BOCCTAHOBJICHHE YMCTBEHHOM
PaboTOCIIOCOOHOCTH.



VUEBHBIN IJIAH

Ilporpamma 5 nueii 00yuenus (16 yacoB)

YUYEBHBIM IJIAH
Pasnen Tema Ko.1-Bo yacos ®opma
TEOPpH | NMPAKT | BCer noaABedeHU A
| HKa 0 HTOTOB
dazoBbie 1. BBoHOE 3aHATHE: 1 0 1 | Ompoc
MIEPEXOIbI [IporpammuOE 0OeceueHue
Releon. Texnuka 6e30macHOCTH
2. OnpeneneHue yeabHOMI 0,5 15 2 Omnpoc, HaOmrO/ICHNE,
TEIJIOEMKOCTH METAJTINYECKOTO cobecenoBanue,
apuKa JIOTIOJTHUTEITLHOC
3. V3yuenne OTHOCUTEIBHOU 0,5 0,5 1 | TBOpUECKOE 3a7aHue,
BIIQYKHOCTH TOPSUETO U aHaIN3
XOJIOJHOT'O BO3TyXa. MOCTOBEPHOCTH
pe3yabTaTOB
ITocTostHHBIH 1. ITocTpoenwue BobT-ammepHoi| 0,5 15 2 Ompoc, HaOmrOACHUE,
EKTPUICCKHU XapaKTEPUCTHKH JIAMITBI cobecenoBaHume,
i TOK HaKaJIMBaHUSI. JIOTIOTHUTEIHLHOE
2. 3ydeHune 3aBUCHMOCTH 0,5 0,5 1 | TBOPHCCKOC 3a/IaHNC,
COTIPOTHBIICHHS CITHPAIH aHajms3
pe3nCTOpa OT TEMIIEPATYPBHL. AOCTOBCPHOCTH
pPE3YIbTAaTOB
[TocTostHHOE 1. MarauTHOE€ TI0JI€ TIPSIMOTO 0,5 1,5 2 Ompoc, HaOmroACHME,
MarHUTHOE TT0JIE [IPOBOJIHUKA C TOKOM cobecenoBaHue,
2. 3aBUCUMOCTh MarHUTHOTO 0,5 0,5 1 | ACHOJHHUTEIBHOC
[10JIST TI0JIOCOBOT'O MarHuTa OT TBOPYCCKOC 3a/IaHHC,
PacCTOsIHUA aHaJIn3
JIOCTOBEPHOCTH
pPE3YIBTATOB
DIIeMEHThI 1. Onpenenenue TUIOTHOCTH 0,5 1,5 2 | Onpoc, HabnroeHue,
CTaTUKHU U nepeBsiHHoM muHerku MOXKI'A cobecenoBanue,
TUAPOCTATUKH JIOTIOJTHUTEITLHOE
TBOPYECKOE 3aJ]aHue,
2. I3yueHue 3aBUCUMOCTH 0,5 0,5 ] | aHalus
JABJICHUS B KUJKOCTH OT AOCTOBCPHOCTH
[IIyOUHBI IOTPY>KEHUS. pe3y/ibTatos
Konebarenbabie 1. F'apmoHHnUeckue KoyieOaHus. 0,5 15 2 Ompoc, HaOMOACHME,
CHCTEMBI Omnpenenenne XxapakTEPUCTUK cobecenoBanue,
K0J1€0aTEeIILHOTO JIBHKCHHUS HAOIIOJIHUTCIIPHOC
[IPY>KUHHOI'O MasiTHUKA TBOPIECKOC 3a/1aHuC,
2. Ananus anekrpomarauTHeix | 0,5 0,5 1 | aHaMs3
KoJ1e0aHuil KOHJIEHCATOpa B IIENU AOCTOBEPHOCTH
MEPEMEHHOTO TOKa pesyJIbTaToB
Bcero 6 10 16




COLAEPXAHUE ITPOI'PAMMBI
[Mporpamma 5 nueit o0yuenus (16 yaco)
Pazaen «Pa3oBble epexoab».

Tema 1. Brognoe 3ansitue. Ilporpammuoe obecneuenune Releon. Texnuka
0€e3011acHOCTH.

Teopusi: Ilpsimple M KOCBeHHble u3MepeHus. Meroanka o00padOTKU
pe3ynbTatoB u3MepeHuil. OCHOBHbIE TPEOOBAHMSI K BBIIOJHEHUIO MPAKTHUYECKUX
paboTt. TexHuka 0€30MaCHOCTU MPHU paboTe OO0YUYAIOIIMXCS CO BCIIOMOTATEIHLHBIM
7a00paTOPHBIM  O0OPYAOBAHUEM, CONPSDKEHHBIM €  IUGPOBBIMH  JAaTYMKAMHU.
WucTpykius mo kaxaoMy Moayiato. OCOOEHHOCTH MPOrpaMMHOro obOecreueHus
Releon. [udposeie natumku. I[lomkmoueHue Kk HOYTOYKy. ['paduueckas
MHTEPIpETaIUs IKCIEPUMEHTAIBHBIX TaHHBIX.

dopmbl 3aHATUI: JIeKIus, Oecena.

Tema 2. OnpeneneHI/Ie yHGHBHOﬁ TCIINIOCMKOCTH METAJUIMYCCKOI'O IIapHKa.

Teopusi: HarpeBanue u oxyaxziaeHue ten. KomnyecTBo TemsioTel. YaenabHas
TEIUIOEMKOCTD BEIlleCTBa. Y paBHEHHUE TEIIOBOro OanaHca. OOCyxaeHHe TeTIOBbIX
OTEPb.

[Ipaktuka: pacy€r yAeNbHON TEIUIOEMKOCTH METAIUIMYECKOTo IIapuKa,
UCIIOJIb3Ys TpoliecC TerI00OMEHa MEXAY IIapUKOM M Topsiueil BOJOM B MEPHOM
CTaKaHe.

®dopMbl 3aHATUI: Oecena, MpakTUuyeckas padoTa.

O6GopynoBaHue: JATYUK TEMIIEPATYPhl, METAUIMUYECKUN IIapUK, MEPHBIM
CTaKaH C ropsiueu BOJIOU

Tema 3. M3ydyeHue OTHOCUTEIBHON BIAKHOCTH TOPSYETO M XOJIOJIHOTO
BO3/lyXa.

Teopusi: ucnapeHue u KoHIeHcanua. Haceimenuslii nap. JlaBineHue
HACBIIIEHHOTO TMMapa. 3aBUCUMOCTb JIABJICHUSA HACBIIIEHHOrO  mapa  OT
teMmriepatrypsl. [lapnumansHoe maBiaeHue. AOCOTIOTHAsET W OTHOCHTENbHAs
BJIQ&KHOCTH BO3/1yXa.

[IpakTuka: omnpeneiaeHue OTHOCUTEIBHOM BIIAKHOCTH XOJIOAHOTO BO3ayXa
(BO31yXa B MOMEMIEHUHU) C MOMOIIBI JATYMKA OTHOCUTEIbHOW BIAXXHOCTU. Jlyist
ONpENIeNICHUs] OTHOCUTEIbHONW BJIAXHOCTH TOPSYEro BO3Jdyxa HeoOXxoauma
ANIEKTpUYECKas IUIMTKA, HarpeBarolias BO3AyX. TakuM oO0pa3oM, C IMOMOUIbIO
JaT9UKa MMPOUCXOANUT (PUKCAIMS OTHOCUTEIHHON BIQKHOCTH BO3AyXa IO MEpPEe €Tro
HarpeBanus. llemecooOpa3Ho MOCTPOMTH W MPOAHATM3UPOBATH  Tpaduk
3aBUCUMOCTH OTHOCUTEIBbHOMN BJIa)KHOCTU OT TEMIIEPATYPBI.

®opmbl 3aHATUIN: Oecena, mpakTuieckas padoTa

O6opynoBaHue: JaTYMK TeMIEpPaTypbl, SJEKTpUUECKas IUIMTKA, aT4dK
OTHOCHUTEJIBHOU BIIA)KHOCTHU BO3/1yXa.



Paspnen «I1oCTOSAHHBIN JIEKTPUYECKUI TOK».

Tema 1. IloctpoeHue  BOJbT-aMIEPHOW  XapaKTEPUCTUKU  JIAMIIbI
HaKaJBaHUs.

Teopusi: cusia TOKa, HaOpsHKEHHE, CONMPOTUBIIEHUE, AJIEKTpUUYECKas LElb.
3akoH OMa Ji1s1 y4acTKa LETIH.

IIpakTrka: cOOpka 3JIEKTPUUYECKOM Lienu (MOCIEeN0BATEIbHOE COEIUHEHUE
MCTOYHMKA MUTAHU, peocTaTa, JIJAMIIOYKH, KIl04Ya, JaTYhKa TOKa; MapajylesIbHO K
JamIe TMOACOEIUHSAEM JaT4yuMK HamnpsokeHus). PerymstopoMm peoctata MeHsSEM
Hakaj jamnbl (HeoO0X0oaUMO 3a(UKCUpPOBATH HE MEHEE TPEX MOJIOKEHHM Hakasa
JAMIIbl: HAaKaJl IPU MAaKCUMAaJIbHOM CONPOTUBIIEHUU PEeocTaTa, IPU MUHUMAJILHOM,
HECKOJIbKO TPOMEXKYTOUYHBIX IMOJOXKEHUU peocTara). DuKcHUpyeM MOKa3aHUs
JATYUKOB TOKAa M HANPSKEHUS JUISI KaXJIOro MOoJIoKeHUs peoctata. Mcmonb3ys
(GpoByI0 000JI0YKY MPOTrPaMMbl, 3aHOCUM JIaHHbIE B TaOJIHUILy U CTPOUM IO 3TUM
JaHHBIM  BOJIbT-aMIEpHYI0 Xapaktepuctuky (BAX) nammel HakanuBaHUS.
Bo3Mo)xHa HenuHelHas 3aBUCUMOCTh. B 3TOM cilydyae HEOOXOIMMO 00s3aTENIBHO
IPOKOMMEHTHPOBATh MPUUMHY HelnHerHocTu BAX.

®dopwmbl 3aHATUI: Oecena, MpakTHIecKas padoTa.

O60py,ZIOBaHI/IC: HCTOYHHUK IIHMTAHHWA, KIIKOY, PCOCTAT, JIaMIlda HaKaJIMBAHUAI,
COCAMHHUTCIIBHBIC ITPOBOJAA, JATUYUK TOKA, AATUYHUK HAIIPAKCHUAI.

Tema 2. V3yueHue 3aBHCHUMOCTU CONPOTHUBJICHHS CIHPATH PE3UCTOPA OT
TEMIIEPaTYPHI.

Teopust: 3J€KTPUYECKU TOK B METaIaX. 3aBUCHUMOCTh COIPOTHBIICHUS
MeTaJlla OT TEMIIEPATyPHI.

[Ipaktuka: cOopka 3JIEKTpUUYECKOW Ienu (MOCIea0BaTEIbHOE COSTUHEHUE
UCTOYHMKA MUTaHMS, COUPAIU-PE3UCTOPA, KIIKOYA, JaT4YMKa TOKA; MapajuleJbHO K
CIIUPAIN-PE3UCTOPY MOACOCANHSIEM NAaTYUK Hamnpsbkenus). [loa cnupanbio craBuM
ropenky uiau cBeuky. DUKCHpyeM NMOKa3aHHs JATYUKOB TOKAa U HAMPSHKEHUS IO
Mepe HarpeBaHus crupand. Mcmonb3ys 1udpoByr0 000J0YKYy TPOrPaMMBl,
3aHOCMM JaHHbIe B TaOJMWIy, BBIUMCISEM 10 3akoHy Owma CONpOTUBIICHUE
CIUPATIU-PE3UCTOPA TIO0 MEPE €ro HarpeBa M CTPOUM MO ATHUM JaHHBIM Trpaduk
3aBUCUMOCTH COINPOTUBIIEHUS CHOHpalu OT TemmepaTypbl. ConpoTuBIeHUE
CIUpaid B OJKCHEPUMEHTE OyIeT MEHSAThCA HE3HAUUTEIBHO, MOITOMY JIydIle
moso0paTh cnupadh U3 JETKOIUIABKOTO METallla, JIMOO 3HAYUTEIbHO W3MEHSTHh
CTEIIEHb HAarpeBa CIUPAIIH.

®opmbl 3aHATUI: Oecena, mpakThuieckas padoTa.

O6opynoBaHue:  WCTOYHMK  MHTAHWUS,  KIIOY,  CHOUPAIb-PE3UCTOD,
COCMHUTENBHBIE TIPOBOJA, JAaTYMK TOKA, JATYUK TEMIEPATyphl, JaTUYUK
HanpsHKEHUsl, TOPEJIKa Uiv CBeYa.



Pa3znen «IlocTosiHHOE MAarHUTHOE I10J1€e».
Tema 1. MaruuTHoe nosie npsiMOro NpOBOJHHUKA C TOKOM.
Teopusi: MArHUTHOE MOJIE MPSIMOTO MPOBOJAHUKA ¢ TOKOM. OnbIT AMmepa.

[IpakTuka: cObopka 3JIEKTpUUECKON Iienu (MOCIea0BaTeIbHOE COCIMHEHUE
HMCTOYHUKA TUTAaHUS, MPSIMOTO MPOBOJHHUKA, KJIKOYa, pEeocTaTa, JaTdyhka TOKa).
JlaTyMK MarHUTHOrO TOJS TOAKIIOYAETCS HANpOTUB NPOBOAHMKA U TIPHU
3aMBIKAaHUM KJII04a (PUKCUpyeT HWHAYKIUIO MarHuTHoro mojs. Jlus aHamuza
3aBUCUMOCTH CHUJIBI TOKa OT MOSIBIICHUS BOKPYT NMPOBOJHHWKA MArHUTHOTO MOJI,
MEHSIEM TIOJIOKEHUE peocrtata. BoO3MOXHO, TpH HEU3MEHHOW CHJIE TOKa
nepemMeniath JaTYMK MarHUTHOrO 1ojs (1o  mpsAMoi: Onuxke, Jaliblie).
[lenecooOpa3zHo mpoBecTd rpaduuecKuii aHaau3 3aBUCUMOCTH UHIYKIIUH
MAarHUTHOTO MOJIs1 OT BEJIMYUHBI CUJIBI TOKA.

®dopwmbl 3aHATUI: Oecena, MpakTHIecKas padoTa.

O60py1103aHI/Ie: HCTOYHHUK TIIMTaHHsA, KIHOY, JAaTYUK TOKa, JdaTUHUK
MAarduTHOI'O I10JIA, HpHMOﬁ IMPOBOAHUK, PCOCTAT.

Tema 2. 3aBHCMMOCTb MArHUTHOIO IIOJISI IIOJIOCOBOTO MarHuTa OT
pPacCTOAHUA.

TGOpI/I}I: CCTCCTBCHHBIC 1 NCKYCCTBCHHBIC MAIHUTHI, I10JIFOCA MAarHuTa.

[IpakTuka: mpoBOAUTCS T.H. MPOBEPKA 3aBUCUMOCTU UHAYKIIUU MarHUTHOTO
MOoJIsi TOJIOCOBOTO MAarHuTa oOT paccTosHus. [IpoBepka mTpOBOAMTCS Kak st
CEBEpPHOro, Tak W IS FOKHOIO TMOJIFocoB MarHuTa. llenmecooOpa3zHo mpoBecTu
rpaduyeckuii aHanM3 3aBUCUMOCTH HMHAYKIIMM MAarHUTHOTO TIOJS MarHuTa OT
PACCTOSHHUS.

dopMbl  3aHATHH: Oecena, nmpakThueckass — pabora.

O6opynoBaHue: TaTYNK MArHUTHOTO TI0JISI, IIOJIOCOBOM MarHuT.

Pa3znen «1eMeHThI CTATUKH U THAPOCTATHKH.
Tema 1. Onpenenenue mnoTHocTH AepeBsiHHON nuHeriku MOXKIA.
Teopusi: ycioBue paBHOBecHs priuara. I InotHoCcTh BeniecTna.

[Ipaktuka: nepessinnas nuHeiika MOXKIT'A npencrasnsier coboit peryar. Ha
OIHOM KOHIIE JIMHEWKa IOMEIIAeTCsl MOHETKa, Macca KOTOpPOW H3MepsieTcsi ¢
IIOMOIIBIO 3JIEKTPOHHBIX BECOB. Maccy uneiku cuumaem HeU36eCMHOU U He
umepaem eé Ha INeKmpOoHHbIX eecax. J|ns paBHOBECHS MOHETKH Ha JIMHEHKE
WCMOJIB3YEM KapaHJall B KayeCTBE TOYKH ONOPBL. BTOpON JIMHEWKON H3MEHSEM
nuHeriHble pazMepbl auHeku MOXI'A (ans Beruucienusi o0bema). Mcnonb3ys
yCJIOBUE paBHOBecHs (IPaBWJIO MOMEHTOB CHJI), OIpEIEsieM IJIOTHOCTb
NePEBIHHON JIMHECUKH.

®opmbl 3aHATUI: Oecela, pakThUueckas padoTa.

O6opynoBanue: paepeBsHHas mauHeirika MOXI'A, nuHeilika, MOHETKa,
3JICKTPOHHBIE BECHI, KapaHaall



Tema 2. M3yueHue 3aBHCHUMOCTH JaBICHUS B JKUJAKOCTH OT TIyOHHBI
MIOTPYKEHUS.

Teopus: naBnenue. [ mapocratnueckoe nasneHue. 3axoH llackas.

[lpakThika: TPOBOAWMTCA  aHANM3  JABIEHUS  JKUIKOCTH  TOIUIaBKa
(KOpoOOYKH), COEIUHEHHOTO C JATYMKOM JABJICHUS OT TIIYOUHBI MOTPYKEHUS
noruiaBka (KopoOouku) B cocyn ¢ Boaou. llenecooOpazHo moctpouth rpadux
3aBUCUMOCTH JaBJEHUS TMOIUJIaBKa (KOPOOOYKM) B JKUIKOCTH OT TIyOMHBI
NoTpyXeHuss B Boay. Takke MOXXHO TpOBEpHUTH 3akoH I[lackams, moBopadmBas
NOIJIaBOK (KOPOOOUYKY) B pa3HbI€ CTOPOHHBI.

®dopmbl 3aHATUI: Oecena, MpakTHiecKas padoTa.

O6opynoBanue: aOCONIOTHBIA aTYUK JABJICHHUSA, COCYJl C BOJOW (MEpHBIi
CTakKaH), TMHEUKaA.

Pasznen «KoaedaTeabHbIE CHCTEMBD).

Tema 1. Tapmonuyeckue konebanus. OnpeneneHue XapaKTEPUCTUK
K0J1e0aTeIbHOTO ABMKCHUS TIPYKUHHOTO MasiTHUKA.

Teopusi:  XapakTepUCTHKHM  KOJIEOATENBHOTO  JIBIDKCHHS:  aMIUTUTYyAQ
KoJeOaHui, IepuoI, 4acToTa.

[IpakTrka: B Ka4yecTBe Ipy3a Ha NMPYKUHE BBICTYIIAET CaM aKCeIepoOMeTp,
NPHUKPEIUICHHBIH K MPY)KWHE M3BECTHOM KECTKOCTBIO. [IpykuHa U akceIepoMeTp
IIOJIBEIIICHBI HA ITaTHBE. 3alMChiBas BTOPOi 3akoH HproToHa JjIs akceaepoMeTrpa
U M3MEpsIs 3apaHee MacCy akceliepoMeTpa, OIpeaeisseM aMIUIUTYAy KoyieOaHWi
akcenepoMerpa. Mcmonb3ys ¢opMyiny Iepuojaa KojeOaHUH — IPYKHHHOTO
MasTHHKA, OMpEeIeiseM IepHUoJ] M YacTOTy KojebaHui akceinepomerpa. Ctout
OTMETUTh, YTO KOJeOaHUs JOJDKHBI OBITh TPHOMMKEHBI K TapMOHHUYECKHM,
II09TOMY OTKJIOHCHHE aKCeJIepOMETpPa OT MOJIOKCHHS paBHOBECHS HEOOJIBIIIOE.

®dopwmpbl 3aHATHI: Oecena, MpakTHIecKas padoTa.

O6opynoBaHue: IMITaTUB C JAMKOW W My(TOH, akcelepoMmeTp, MpykKuHA C
M3BECTHOM JKECTKOCTHIO, SJIEKTPOHHBIE BECHI.

Tema 2. AHanu3 2JIEKTPOMArHUTHBIX KOJIEOAHWI KOHEHCATOPA B LIETH
MEPEMEHHOTO TOKA.

Teopust: KOHAEHCATOP B LIETIH MMOCTOSIHHOT'O U NIEpeMEHHOro Toka. Kparkoe
YCTPOUCTBO ocumiorpada.

[IpakTuka: moBeeHNEe KOHAECHCATOPA B LIENMH MOCTOSHHOIO U MEPEMEHHOTO
TOKa. AHAJIN3 JaHHBIX ¢ ocHuLIorpada.

@OopMBbI 3aHATUN: NPAKTUYECKOE 3AHATHE.

OO6opynoBanue: ocruiorpad, KOHASHCATOP MOCTOSIHHONW €MKOCTH, JaMIia
HaKaJWBaHUs, KII0Y, COeAUHUTEIIbHBIC TTPOBO/IA.



Oprann3auMoHHO-NeJaArornyecKmne yCJa0BHs peajn3aluy NporpaMmbl

[lemaror  MOMONHUTENHHOTO  00pa30OBaHUs, PEANUIYIOMHUNA  JTaHHYIO
nporpaMMmy, JOJDKEH HMETh BbICHIee MpodeccuoHaabHOe oOpa3oBaHUE WU
cpeaHee mnpodeccuoHabHOE 00pa3oBaHWe B 00JACTH, COOTBETCTBYIOIIEH
npouito Kpykka, 6€3 nmpeabaBiIeHUs TPeOOBaHUM K CTaxy paboThl, 1100 BhICIIEE
npodeccuoHanbHOe 00pa3oBaHKe WK CpeHee MpodeccroHaIbHoe 00pa3oBaHue U
JOTIOJIHUTENIEHOE TPO(eCCHOHaIbHOE 00pa3oBaHue MO HAMPABICHHIO
«O0pa3oBaHue U neJaroruka» 0e3 npeabsBiaeHusl TpeOOBaHUN K CTaXy padOThI.

MoTuBaMOHHbBIE YCJIOBHUS

Ha y4eOHBIX 3aHATUSAX U MACCOBBIX MEPOTIPHUITHIX 0CO00€ MECTO yISIAETCS
(GOpMHUpPOBAaHUIO MOTHBAIMM OOYYAIOIIMXCA K 3aHATHIO JIOTOJHUTEIHHBIM
oOpazoBanueM. J1Jis 3TOTO:

— YIOBJIETBOPSIOTCS Pa3HOOOpa3HbIe MOTPEOHOCTH OOYYArOMIMXCS: B
co3gaHUU KOM(OPTHOrO TICUXOJOTHYECKOTO KJIMMaTa, B OTJBIXE,
OOIIEHUU W 3aIlUTe, MPUHAJICKHOCTH K JIETCKOMY OOBEIUHEHUIO, B
CaMOBBIPAXCHUHU, TBOPYECCKOW caMopealiu3allii, B TPU3HAHHH U
ycCIiexe;

— JIETH BKJIIOYAIOTCS B TPAKTHYCCKUH BUJ JCATCIBHOCTH  IIPH
IPYIIIOBOI paboTe, C y4ETOM BO3PACTHBIX OCOOCHHOCTEH W ypOBHEM
COXpPaHHOCTH 3JI0POBbBSI;

— Ha 3aHATHSAX  pemIaloTCs  3aJadd  MpoOJEeMHOro  XapakTepa
TIOCPEICTBOM BKITFOUCHHUSI B HAy4YHO-UCCIIEIOBATEIBCKYIO
TS TebHOCTD;

— TMPOBOAATCS TNPOodecCHOHAIBHBIE MPOOBI W JIPYrHEe MEPOIPHITHS,
CITIOCOOCTBYIOIINE po¢eCCHOHATTLHOMY CaMOOTIPEICTICHUIO
00yJaromuxcs.

MeToanuyeckue MaTepuaJIbl
Meronuueckoe oOecrieueHrne MPOrpaMMbl BKIIOYAET MPUEMBI MU METOIbI
OopraHu3anudd  00pa3oBaTENBHOTO  MpOIECcca, AWJAAKTHYECKHE  MaTepHabI,
TEXHUYECKOE OCHAILEHUE 3aHATHIA.
st obecriedeHnss HArJSIAHOCTH M JOCTYITHOCTH H3y4aeMOro MaTepuana
MeJaror UCHOJb3YyeT Pa3IMUYHbIE METOJUYECKUE U JUAAKTUYECKUE MAaTEpUATIbI.
Harnsnnaeie mocooust:
— cxemaruueckue (mudpoBoe 000pyIOBaHUE, CXEMBI, MPE3CHTAIINH,
aJITOPUTMBI);
— ECTECTBEHHbIC U HaTypaJibHbIE (BCIIOMOTAaTEIbHOE 000PYAOBAHUE IS
NpaKkTUYECKUuX padoT);
— 0o0BemMHBIE (MAKETHI);
— WUIIOCTpauuu, ciaiaesl, rpaduku, ¢Gortorpadu U PUCYHKH
AKCIEPUMEHTAIBHBIX PE3YJIbTATOB U3MEPEHUM;
— 3BYKOBBIE (BUIEOMATEPHUAIBI).



HNudopmannonnoe odecneyeHne NporpaMmbl

HNuTepHeT-pecypcebl:

Buneomarepuaner mo pabore Ha iatdpopme Releon. //  URL:
https://rl.ru/solutions/complekts.php?id=3242800204

Cnucok qureparypsbi:
HopMatuBHbIEC TPaBOBBIE AKTHI

®denepanbHblil 3akoH «O0 o6pa3zoBanun B Poccuiickoii denepanum»
ot 29.12.2012 Ne 273-@3.

Vka3 IIpe3unenra Poccuiickoit @enepanun «O Mepax Mo peaanusanuu
roCy/IapCTBEHHOM TOJUTUKH B 00s1acT 0Opa3oBaHMUs M HAYKH» OT
07.05.2012 Ne 599.

Vka3 Ilpesunentra Poccuiickoit @eaepanuun «O MeponpHUATHAX MO
peanu3aiu rocyIapcTBEHHON colnanbHon moautuku» ot 07.05.2012
Ne 597.

Pacnopsioxkenne Munucrepctsa [Ipocsemenus ot 12 .01.2021 Ne P-6
«O0 yTBEpKIECHUH METOJMYECKHX PEKOMEHJALUWA MO CO3/IaHUI0 U
(GYHKIIMOHUPOBAHHIO B  00IIe00pa30BaTEeNbHBIX  OpraHU3aluiX,
PACIIONIOKEHHBIX B CEJIBCKOM MECTHOCTHM M MAaJIbIX T'OPOJIaX, LIEHTPOB
oOpa3oBaHus €CTECTBEHHO-HAYYHOMN U TEXHOJIOTUYECKOU
HaIlPaBJIECHHOCTEW.

[Ipukaz MunuctepctBa npocsemenuss PO or 09.11.2018 r. Ne 196
«O0 yrBepxkaeHun Ilopsiaka oOpraHuzandd W OCYIIECTBICHHS
oOpazoBaTeabHOM NEeATENbHOCTU o JIOTIOJIHUTEIIbHBIM
00111e00pa3oBaTeIbHBIM IMPOTPAMMaM».

[TocTanoBneHue ['maBHOroO rocy1apCTBEHHOTO CaHUTaApHOIro Bpaya PO
ot 04.07.2014 N 41 «O06 ytBepxknenuu CanlluH 2.4.4.3172-14
«CaHuTapHO- SMHUJEMHUOJOTHYECKHE TpeOOBaHUS K YCTPOWCTBY,
COJIEPKAaHUI0 W OpraHu3alUuh pexuma paboThl 00pa30BaATENbHBIX
OpraHu3alui JOTIOJTHUTEIHHOTO 00pa30BaHUs ACTEID.

HJ’IH ncaarora A0nMOJHHUTCIbHOI'O O6Da3OBaHI/I$I )41 06an}01unxc;1:

Capanun B.A, NBanos B.1O. OKCHEepUMEHTAJIbHbBIE
uccienoBaTeabckue 3aaauu mno ¢usuke 7/-11 kimace. - M.: Bako, 2015.
Bapnamos  C. ., 3unsbepman  A.P., 3unkoBckuii  B.U.
OKCIepUMEHTAJIbHBIE 3aJlayd Ha YpoKaxX (Qu3nku U (PU3NYECKHX
ommMnuanax. - M. M3parenscteo MIIIMO, 2009.

JlozoBenko C.B., Tpymmuna T.A. Peanuzanus o00pa3oBaTeIbHbBIX
nporpaMMm 1o (u3MKe W3 YacTH y4eOHOro Tuiana, (opmupyeMmon
y4acTHUKaMu 00pa30BaTEIbHBIX OTHOUIEHUM C HCHOJIb30BAaHUEM
obopynoBanusi gerckoro texHomnapka «lIIkonpubiii KBantopuymy».-
M.:2021.

KpaBuenko H.C. Meroasl 0o0pabOTKH pPe3yinbTaTOB H3MEPEHUN WU
OIICHKHU TMOrPEIIHOCTel B y4eOHOM JIaDOpaTOPHOM IMPAKTUKYME. -
Towmck, 2011.


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