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IHosicHUTEJLHASA 3aIIMCKA

AKTYaJIbHOCTH NPOTrPaMMbI
[Tporpamma snektuBHOTO Kypca «lIpaktrkywm mo ¢usuke B 10-11 kimaccax ¢
UCIIOJIb30BaHNE 000pyI0BaHUs IIeHTpa « Touka pocTa») UMEET COLMUAIbHYIO0 3HAYMMOCTh JIJISI
Hamero oOmiectBa. Poccuiickomy oOIIeCTBy HYXHBI 0Opa3oBaHHbIC, HPABCTBEHHEIE,
OpeIIpUUMYHBbBIC JIFO/IM, KOTOPbIE MOTYT CaMOCTOSITEIbHO NPUHUMAaTh OTBETCTBEHHBIC
pellieHusT B CHUTYyaIlsX BbIOOpA, MPOTHO3MPYS UX BO3MOXKHBIE mocieacTsusi. OaHON U3 3a1a4
CETOJIHSIIHETO 00pa30BaHMsI — BOCIUTAHUE B YUAIIEMCS CAMOCTOSTEIbHON TNYHOCTH.

[Ipennaraemasi mporpamMMa CoCOOCTBYET Pa3BUTHIO Y YYAIIMXCS CAMOCTOSTEIBHOTO
MBIIUICHUS, (DOPMHUPYET Yy HHUX yMEHHS CaMOCTOSITEIbHO NPHOOpETaTh W MPUMEHSITH
MOJTyYeHHbIE 3HAHUS Ha TpakThke. Pa3Butue u opmupoBaHHe BHIINICYKa3aHHBIX YMEHUN
BO3MOXKHO Onarojapsi CTUMYJUPOBAHUIO HAy4YHO-TIO3HABATEIbHOIO HMHTEpeca BO BpeMsi
3aHATUH.

Konuenuust coBpeMeHHOro o0Opa3oBaHMsI MOAPa3yMEBAET, UTO YUYUTENIb MNEpecTaér
OBITh OCHOBHBIM HCTOYHHMKOM HOBBIX 3HAaHHMH, a CTAHOBUTCSI OpPraHU3aTOpOM
MO3HABATENIbHOM  AKTMBHOCTM  ydYallMXcsl, K  KOTOPOM  MOXHO  OTHECTH H
HCCIIEIOBATENLCKYIO JIeATeNbHOCTh. (COBpEeMEHHBIE IKCHEPUMEHTAIBHBIC HCCIEIOBAHUS
no (Qusnke Yyke HEBO3MOXXHO IMPEICTaBUTh 0O€3 WCIOJIb30BAHUS aHAIOTOBBIX U
mupoBBIX  HU3MEpUTENbHBIX  mpubopoB. B denepanbHOM  TOCyAapCTBEHHOM
obpaszosarensHom crangapre (PIT'OC) mnpomucaHo, YTO OJHMM H3 YHHUBEPCAIBHBIX
yueOnpix geiicteuil  (YVY]I), mpuoOperaeMbiX ydallUMHUCS, JODKHO CTaTh YMEHHUE
«IPOBEJIEHUSI ONBITOB, MNPOCTBIX SKCHEPUMEHTAIBHBIX HMCCIEAOBAHUM, TMPSAMBIX MU
KOCBCHHBIX HM3MEPCHHH C HMCIOJIH30BAHUEM AHAJOTOBBIX M MU(POBBIX H3MEPHUTEIBHBIX
npubopoB». [l  3TOoro yuutenb (PU3MKM  MOXKET BOCIOJB30BATHCS  YUCOHBIM
000pyI0BaHNEM HOBOT'O MOKOJICHUSI — U (POBBIMH JIA00OPATOPUSIMH.

Hudpossie nmabopatopuu mo (¢u3KuKe MPEACTaBICHbl AATYUKAMH ISl U3MEPEHHUS U
peruCTpaluy pa3inyHbIX MapaMeTpoB, uHTepdeiicamu cOopa JaHHBIX M MPOTPAMMHBIM
obecrieueHneM, BU3YaIH3UPYIOIIUM JKCIIEPHUMEHTaIbHbIE NaHHbIe Ha dKkpaHe. [Ipu sTom
SKCIEPUMEHT OCTAE€TCS TPATUIHOHHO HATYPHBIM, HO MOJYYEHHbIE SKCIEPHUMEHTAJIbHbIE
JaHHble 00palaThIBAIOTCSI U BBIBOASITCA HAa DKpaH B PEaJbHOM MacliTade BpEeMEHU U B
panyoHanabHON rpaduueckoit popme, B BUJIE YUCICHHBIX 3HAYEHUH, AUarpamM, rpad)ukos
u Tabnui. OCHOBHOE BHUMAHHUE YYAIUXCS MPU STOM KOHIEHTPUPYETCS HE Ha COOpKEe U
HACTPOWKE DSKCIEPUMEHTAIbHOM YCTAaHOBKHM, a Ha TMPOEKTUPOBAHUU Pa3IUUYHBIX
BAPUAHTOB MPOBEIEHUSI OSKCIEPUMEHTA, HAKOIJIEHUHM [JaHHBIX, MX aHalu3e W
UHTeprpeTanuu, (OpMYJIUPOBKE BHIBOJOB. DKCIHEPUMEHT KaK HCCIEI0BATEIbCKHI METO[
0o0y4eHHs] YBENMYMBAET IMO3HABATENBHBIA HWHTEPEC YYaIIUXCS K CaMOCTOSITETbHOM,
TBOPYECKOMU JIESTENBHOCTH.

3aHsTUS HA DJIEKTUBHOM KypCE MHTETPUPYIOT TEOPETHUECKHUE 3HAHUS U MPAKTUIECKUE
YMEHUSI yUalllUXCs, a TaKXke CIOCOOCTBYIOT (POPMUPOBAHUIO Yy HUX HABBIKOB
MPOBENIEHUSI TBOPUYECKUX pabOT yueOHO-UCCIIEeI0OBATEILCKOTO XapaKTepa.

HeneBast aynuropusi: yyammecs 10—11 kmaccoe MOY COII Ne2 um. H. .
Tepemenko cena Uprakabel CTENHOBCKOTO0O MYHUUHMNAJIBHOTO OKpyra
CK.

ean mporpamMmbl: O3HAKOMHUTH YYalIuxcs ¢ (DU3UKONW KaK JKCIEPHUMEHTATbHON
HayKoi; cdopmMHpoBaTh y HHUX HAaBBIKM CaMOCTOSTENbHOM padoThl C HU(POBBHIMU
JaTYuKaMH, MPOBEACHUS U3MEPEHUN (DU3NUECKUX BEIIMYUH U UX 00PabOTKH.

Peanuzanus nporpamMmmbl o0ecnmeynBaeTcs HOPMATUBHBIMH JOKYMEHTAMMU:

1. denepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoii deneparm» (¢ u3M. u Jo11., Betyi. B cuity ¢ 01.09.2020).
2. Tlacmopt HanuoHambHOTO TpoekTa «O0pa3oBanue» (yTB. npesuaunymom CoBera mpu

Hpe3I/I,Z[CHTC P® o CTPATCTUYCCKOMY PA3BUTHUIO U HATUOHAJILHBIM IIPOCKTAM, IIPOTOKOJI OT
24.12.2018 Ne 16)



3. TocymapctBennass mporpamma Poccuiickoit ®enepanun «Pa3Butue
obpazoBanust» (yrB. [locranoBiaenuem IlpaButensctBa PD ot 26.12.2017 Ne 1642
(pen. or 22.02.2021) «OO6 yTBepKAECHHU TOCYJapCTBEHHOM MporpaMmbl Poccuiickoii
Oenepanun «Pazputue oOpazoBaHUs».

4. Tlpodeccuonanpubiii cranmapt «llemaror (memarorudeckasi JesTEIBHOCTh B
JIOIIIKOJILHOM, HA4aJIbHOM OOIIIEM, OCHOBHOM O0IIIeM, cpelHeM 001eM o0pa3oBaHNH),
(Bocmuratenb, yuutenb)» (pea. ot 16.06.2019) (IIpuka3 MuHHCTEpCTBA TPyAa M COLUAIBHOM
3amuThl PO ot 18 okTsa6ps 2013 r. No 544H, ¢ n3MeHeHUAMHU, BHECEHHBIMU MTPUKA30M
MunucrepctBa Tpyaa u corzamuTtel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

5. Meronuyeckue peKOMEHIAIUU TIO0 CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeNbHBIX OPTaHU3ALIUAX, PACIIONIOKEHHBIX B CEJIbCKOW MECTHOCTH M MaJIbIX
ropoJiax, IIEeHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYUYHOM M TEXHOJIOTMYECKON HaIpaBlIEeHHOCTEN
(«Touka pocta») (YTBepKICHBI pacnopsbkeHrHeM MHUHUCTEPCTBA MPOCBEIIEHUS Poccuiickoi
Odeneparuu ot 12 suBapst 2021 r. Ne P-6)

6. Meronuyeckue pEKOMEHIAIUU IO CO3/aHUI0 U (YHKIIMOHUPOBAHUIO JIETCKHUX
texHonapkoB «KBaHTopuym» Ha 6a3e 00111€00pa30BaATEIBHBIX OpraHu3aun
(yTB. pacnopspkeHreM MuHucTepeTBa nmpocsemienus Poccuiickoit ®eneparuu ot 12.01.2021 Ne
P-4).

Ilnanupyemble oOpa3oBaTesibHbIE€ Pe3yJIbTaThI

Vyamuecs 10KHBI TPpHOOpecTy:

* HaBBIKU UCCIIEOBATEILCKON PabOThI O M3MEPEHUIO (PU3HYCCKUX BEIUYHUH, OLICHKE
MOrPEIIHOCTEl n3MepeHuii 1 00paboTKe pe3yNbTaToB,;

* YMEHHS MOJIb30BaThCsl NU(POBBIMUA U3MEPUTEIBHBIME IPUOOpaMHY;

* yMeHHe 00CYX/IaTh NOJYYCHHBIC PE3YJIbTaThl C IPUBICUCHUEM COOTBETCTBYIOIICH
(uzmueckoit Teopuny;

* yMEHHUE MyOJIMYHO MPEICTABISITh PE3YJIBTAThl CBOCTO UCCIICIOBAHNUS;

* YMEHHE CaMOCTOSITEJIbHO paboTaTh C Y4COHHUKOM M HAYYHOI JINTEPATypPOid, a TaKxKe
W3J1araTb CBOM CYXJICHUS KaK B YCTHOM, TaKk ¥ MUCbMEHHOU (popme.

Cpok peaJjim3amuu. IporpamMma paccuntana Ha 2 roja oOydenus. [lepuouaHoCTh
3aHATHIH: C€XKCHECACIBHO. I[J'II/ITCJ'H)HOCTI) OIHOTIO 3aHATUA — 1 gac.

@®opMbI U MeTOAbI 00YyUEHHSsI: YUalllecsl OPTraHu3yI0TCs B y4eOHYIO TpyTILy
MOCTOSTHHOTO cocTaBa. DOPMbI 3aHSATHI: HHINBHAYAIBHO-TPYIIOBbIE (2—3 uenoBeka).

OcHOBHOe coiepKaHue IPOrpaMMbl

10 kJ1acc
YyeOHO-TEeMATHYECCKHI NMJIaH
Ne KoJan4decTBO 4acO0B
a3znea Ha3zBanue pa3aejioB M TeM
P ai pasi Bcero Teopus | IIpakTuk
Pasnen 1 | BBoaHble 3aHATHSA. 4 3 1

DU3NYECKUH IKCIIEPUMEHT U
nudposbie JadbopaTopun

1.1 Kaxk u3yuaror sBneHus B npupoje? 1 1

1.2 N3mepenns puznueckux BETHUUH. 1 1
TodHOCTH H3MEpeHUN

1.3 udposas nadoparopust Releon u 2 1 1
e€ oco0eHHOCTH




Pa3znen 2 | IkcnepuMeHTAJIbHbIE
HCCJIeIOBAHUSA MeXaHUYeCKNX
SIBJICHU M

2.1 N3ydenne konebaHuit mpy>KUHHOTO
MasiTHHKA

Pa3znen 3 | IkcnepuMeHTAJIbHbIE
uccaenopanusa no MKT uaeajnbHbIX
ra3oB U JAaBJICHHUA KHUAKOCTEH

3.1 Hccnenosanue nzo0apHOro mpoiecca
(3akon I'eit-JIroccaka)

3.2 HccnenoBanue n30XOpHOTO Mpoliecca
(3axon lapms)

3.3 3akon ITackams. OnpenencHue qaBacHUS
KUAKOCTEH

3.4 ATtMmocdepHOe U 0apoMETPUIECKOe
nasneHue. MarneOyprckue nonyapust

Pa3znen 4 | DkcnepuMeHTAJIbHbIE UCCJIETOBAHUS
TeNJIOBBIX SABJICHUM

4.1 N3yuenue mpoiecca KUMEHUS BOJBI

4.2 Ormnpenenenne KOJIMYECTBA TEIUIOTH IPU
HArPEBaHHUU U OXJIAKICHUU

4.3 Omnpenenenne yAeabHON TEIIOTh
TUTABJICHHUSI JIb/Ia

4.4 Onpezenenne yaenpHON TEINIOEMKOCTH
TBEPAOIO Tena

4.5 N3yuenne npouecca IIaBiIeHNs U
KpUCTAJUTH3aIMKu aMopdHOTo Tena

Pa3nen 5 | DkcnepumMeHTaJIbHBIE
HCCJIeIOBAHNSA MOCTOSTHHOIO TOKA U
ero XapakTepucTHK

5.1 N3yueHne cMEIaHHOTO COENHEHUS
IPOBOTHUKOB

5.2 Onpenenenne KII/] HarpeBarenbHOM
YCTaHOBKH

5.3 N3yuenue 3akona J[xoyns — JleHna

5.4 N3ydenne 3aBUCUMOCTH MOIITHOCTH U
KIIJI ucToununka OT HanpsKEeHUs Ha
Harpy3Ke

5.5 N3ydenne 3akona OMa JJ1s TIOJTHOM TIeTH

5.6 DKCrepuMeHTalIbHasI TPOBEPKA MPABUIT
Kupxroda

Pa3znen 6 | DkcnepuMeHTAJIbHbIE HCCJIEJ0BAHUSA

MAardmTHOI'O IMOJIA




6.1 HccnenoBanne MariuTHOTO OJIA 1 1
IPOBOJIHUKA C TOKOM

6.2 Uccnenosanue siBaeHUS IEKTPOMATHUTHOU 1 1
VHIYKIIH

6.3 N3yueHne MarHUTHOTO TIOJISI COJICHOHIA 1 1

Pa3zpgen 7 | IIpoexTHas padora 10 2 8

7.1 ITpoeKT u mpOEKTHBIA METO] UCCIICOBAHUS 1

7.2 Br160p Tembl nccieoBanus, onpeaesieHue 1 1
Lene u 3amay

7.3 [IpoBenenne HHANBHIYTbHBIX 6 6
UCCJIEI0BaHUI

7.4 [ToaroroBka K myoIMUYHOMY 2 2
HPE/ICTABICHHUIO TPOCKTA
Hroro: 34 5 29

Pa3znen 1. BBoanblie 3aHaTHA. PU3HUYecKHil IKCIEPUMEHT U IH(PPOBbIE
JadopaTropuu

Tema 1.1. IH{ugpposwvie oamuuku. Obuue xapaxmepucmuxu. Quzuveckue
Ippekmul, ucnovzyemoie 6 pabome OamMUuUKo8

[udpoBbie AaTYUKN U UX OTIMYHE OT aHAIOTOBBIX NMPHOOPOB. OOIIUE XapaKTePUCTHKH
nardyukoB. Duzndeckue (P eKTrl, HCIOIB3yeMbIe B pa0OTE TaTYNKOB.

Pa3znen 2. JxcnepuMeHTAJIbHbIE HCCJIETOBAHNS MEeXaHUYeCKUX SIBJICHUI

Ilpakmuueckasn paooma N 1. «H3yuenue Konebanuit nPYyICUHHO20 MAAMHUKA»
IHeab padoThbl: U3yUUTh TAPMOHUYECKHE KOJICOaHUs TPYKMHHOTO MasTHUKA.
OOGopynoBaHue U MaTepHAJIbI. KOMIIBIOTEp, KOMIBIOTEPHBIH UHTEpdelc cOopa
nanneix Releon Lite, natunk yckopeHus, pyJieTka Wiy JHHelKa, npyxuHa (Habop
NPYXKHH OJMHAKOBOH JUTMHBI Pa3HOM KECTKOCTH), TPy3 C KPIOUKOM, JIBYXCTOPOHHHI
CKOTY ¥ IUTaTUB C JIAIIKOW, DIEKTPOHHBIE BECHI.

Paznen 3. DxcnepumenTasbHbie ucciiegoBanus no MKT uaeajibHbIX ra3oB U
JaBJICHUS KHAKOCTEN

IIpaxmuueckasn paboma Ne 2. «Hccnedosanue uzovapnozo npoyecca (3aKou
Teu-JTroccaka)»

Ieanb padoThl: NPOBEPUTh COOTHOLIEHHE MEXIY M3MEHEHUSIMH OO0bEMa U
TeMIIepaTypbl ra3a Ipu ero N300apHOM HarpeBaHUM.

OOGopynoBaHue M MaTepHMaJibl. KOMIBIOTEp, KOMIBIOTEpHBIH HHTepdeiic cbopa
nanubix Releon Lite, wmymsrugatank PU3 5 (narumku Temmeparypbl U JaBJICHHS),
TEMIIEPATypHbIA IIyIl, MITaTUB, COCYJ C MOPIIHEM /s AEMOHCTpALMM TIa30BbIX 3aKOHOB,
JMHeHKa.

Ilpakmuueckan paboma Ne 3. «Hccnedosanue uzoxopnozo npoyecca (3aKkon
HlIapns)»

Ileas paGoTbl: TPOBEPUTH COOTHOIIICHHUE MEXKIYy M3MEHEHUSIMU OO0bEMa U
TEeMIIepaTypbl ra3a IpHu ero H30XOPHOM HarpeBaHUH.

OOGopynoBaHue M MaTepHMaJibl. KOMIbIOTEp, KOMIBIOTEpHBIH HHTepdeiic cbopa
nanueix Releon Lite, wmymerumatunk PU3 5 (maruuku TeMmmnepaTypbl W JTaBJICHHS),
TEMIIEPATypHbIM IIyIl, MITaTUB, COCYJ C MOPIIHEM JAJs AEMOHCTpALMM TIa30BbIX 3aKOHOB,



JIMHENKaA.

Ilpakmuueckasn paboma N 4. «3axon Ilackans. Onpeodenenue oagieHus
HcuOKocmei»

Ileau padoTsl: u3yunth 3akoH [lackansi; uccienoBaTth U3MEHEHUSI JaBICHUS C
MU3MEHEHUEM BBICOTBI CTOJI0A JKUAKOCTH.

OOGopynoBaHue U MaTEePUAJIbI: IITATHB, MEH3YPKa, TPyOKa, TUHEWKA, MyJIbTUAATINK
D3 5, KOMIBIOTEP WM TUIAHIIET.

Ilpakmuueckasn paboma Ne 5. «<Ammocghepnoe u 6apomempuueckoe oasieHue.
Maczoeoypzckue noaywapus»

Ileas padoThI: IPOJAEMOHCTPUPOBATH U BBIYUCIIUTH AOCOMIOTHOE U OTHOCHUTEIBHOE
JIaBJICHUS.

OOGopynoBanue u MaTepuajbl. TpubOp AN JAEMOHCTpaluu aTtMocqepHOro
naBieHust (MargeOyprckue mojymapus), rpy3sl Mmaccamu 5 u 10 Kr, BaKyyMHBIH Hacoc,
JIaTYUKUA OTHOCUTEIBHOTO M aOCOMIOTHOTO JaBIICHUS, KOMIIBIOTED WU IUIAHIIET.

Pasznen 4. 3KCHepI/IMeHTaJlebIe HCCJde0BaAHUS TEMJIOBBIX SIBJICHUM

Ilpakmuueckasn paboma N 6. «H3yuenue npoyecca KuneHus 600ul»

Iesu padoThI: U3yUUTh MPOLECC KUTICHUS BOJBI; MOCTPOUTH TpauK 3aBUCUMOCTH
TeMIIEpaTypbl BOJIbl OT BPEMEHH.

OOGopynoBaHue U MaTepHAaJIbl. dJEKTpUUECKas IUIUTKA WIK TOpeska, Oosiblias
npobupka, npodupkoaepxarenb, mynsruaaTuuk U3 5, TemneparypHsliil iy,
KOMIIBIOTEP WM IUIAHILIET, COJb.

Ilpakmuueckasn padoma Ne . «Onpedenenue Koauuecmea menaiomsl npu
HAZpe6anHuu u OXaaxcoeHuu)
Ileab padoThI: H3yYUTh YCIOBHE TEIUIOBOTO paBHOBecHs (0e3 yuéra paccesHus
TETUIOBOM SHEPTHHU B OKPYKAIOIIYIO CPELY).
OGopynoBaHue M MaTepPHAJIbI. KOMIIBIOTEpP, KOMIIBIOTEPHBIH HHTEpdeic coopa
naunbix Relab Lite, mynsrunarank ®U3 5, miymn, kanopumerp, H3MEPHUTEIbHbIN CTaKaH,
DJIEKTPOYaHUK.

Ilpaxkmuueckasn paboma Ne 8. «Onpeodenienue yoe1bHOll Men10mol 1b0a)»

eap padoThl: ONpeaeauTh YAEIbHYIO TEIUIOTY IIJIaBIE€HUS JIbJa.

OOGopynoBaHnue M MaTepHaJbl. KAIOPUMETP, U3MEPUTEIbHBIA UINHIP, CTaKaH C
BOJIOH, COCyJ] C TAarOUIMM JIbJOM, BECBHI, HCTOYHHMK IUTAHUs, COEIAMHHUTEIBbHBIE NPOBOJA,
MOOHJIbHBIN TUIAHIIIET, KOMITbIOTEp, KOMIIBIOTEpHBbI uHTepdeiic cOopa manubix Relab
Lite, mynsruaarunk ®U3 5, TemneparypHblii HIyTI.

Ilpakmuueckas paboma Ne 9. «Onpedenernue yoeavbHOU mMena10EMKOCMU
meépoozo mena»

Iear padoThl: ompenenuTh 3HAYEHHE YAETbHON TEMIOEMKOCTH METAUIMYECKOTO
(arOMUHHMEBOTO) IMJIMHIPA HA HUTH.

OOGopynoBaHue W MaTepHaJIbl. KOMIBIOTEP, KOMIBIOTEPHBIH HHTEpdeiic cbopa
nanubix Relab Lite, mynsrugarauk U3 5, mymn, kagopuMmerp, U3MEPHUTENIbHbIN CTaKaH,
AJEKTPOYANHUK, METAJUINYECKUI LIWINHAP HA HUTH.

Ilpakmuueckan paooma Ne 10. «H3yuenue npoueccos niagieHus u
Kpucmanau3ayuu amophrozo mena»

Ieab padoThI: ONpeaeauTh TEMIIEPATYPy KpUCTAIU3auy napaduHa.

OOGopynoBaHue M MaTrepuaJibl. npobOupka ¢ mnapaduHOM, NPOOUpPKOJEpIKATEND,
crakaH c Topsuedl Bomoil o006vémMoM 150-200 M, KOMIOBIOTEp, KOMIIBIOTEPHBIH
unTepdeiic coopa nanubix Relab Lite, mynsrugarank U3 5, nrym.



Pa3nen 5. DJxcnepuMeHTAIbHBIE HCCJIETOBAHUS MOCTOSIHHOTO TOKA H €r0
XapakK-TepPHCTHK

Ilpakmuueckasa paooma Ne 11. «H3yuenue cmeuwianHoz0 cOeOUHEHUs
nPOBOOHUKO8)

Iless paGoThI: MPOBEPUTH OCHOBHBIE 3aKOHBI CMEIIAHHOTO COCIMHEHUS
IPOBOHUKOB B 3JIEKTPHYECKOM IIETIH.

O0opyroBaHue W MaTepHAJIbI. KOMIBIOTED, KOMIBIOTEPHBI HHTEepdeic cOopa
nanubix Relab Lite, mynsrupatunk ®@U3 5 (marymk TOka W HaNpsDKEHHsSI), MCTOYHHK
TOKa, HAOOp PE3U-CTOPOB, COCIMHHUTEIBHBIC TPOBO/IA, KIIIOY.

Ilpakmuueckasn paooma N 12. «Onpeodenenue KII/] nazpesamenvnozo

Inemenmay

Heab padorsi: onpeaenuts KIIJ[ HarpeBarensHOro sinemMeHra.

Oo6opynoBaHne W MaTepHaJibl. KOMIBIOTED, KOMIBIOTEpHBIH HHTEpdenc cbopa
nanueix Releon Lite, mynsrugarank DU3 5 (marumk Temmeparypbl, JaTYdK TOKa |
HaIpPsIKEHMsT), TEMIIe-PaTypHbIM Iy, HCTOYHHK TOKAa, KaJOPUMETP, HarpeBaTeIbHBIH
AJIEMEHT, COCIMHUTEIFHBIC MPOBOA, MEPHBIA MWIMHAP, EMKOCTH ¢ Bojod oObémom 150
cm3.

Ilpakmuueckan paooma Ne 13. «H3yuenue 3axona /Incoyna — Jlenuya»

IHeap padoThI: ONpeaeaUTh KOJUUYECTBO TEIUIOTHI, BBIIEISIEMOE IPOBOJHUKOM C TOKOM.
OOGopynoBaHue U MAaTePHAJIbI. KOMIIBIOTEP, KOMIBIOTEPHBIH HHTEpdenc coopa
nanubix Relab Lite, mynprunarauk U3 5 (matunk Toka M HANpSDKCHUS), MCTOYHHK
TOKa, PE3UCTOP, KJII0Y, COCIUHUTENIBHBIE IIPOBO/A, IITATUB, KAJTOPUMETP, EMKOCTb C
BOJIOM.

Ilpakmuueckas paboma N 14. «H3yuenue 3aeucumocmu noe3HOU
mowgpocmu u KIT ucmounuxka om nHanpsjicenus Ha HaAzpy3Ke»

leab pabdoThI: U3y4unTh 3aBUCUMOCTH nosie3Hoi momHoctu u KIIJl ucrounuka or
COINPOTHBIIEHHST HATPY3KH.

OOGopy1oBaHHe W MaTepHAJIbI. KOMIBIOTED, KOMIBIOTEPHBIH uHTEpdeiic coopa
nanabix Relab Lite, mymstugatunk U3 5 (natunk TOKa W HANPSHKEHUS), UCTOYHUK TOKA,
peocTar, K04, COeANHUTETbHbBIE TPOBO/IA.

Ilpakmuueckasn paooma Ne 15. «H3yuenue 3axona Oma 011 ROJIHOU Yenu)

Hean paéorsl: npoBepuTh 3aKk0H OMa 11l TOJTHOU LENH; U3YUYUTh PEKUMBI paOOTHI
MCTOYHUKOB TOKA.

OOGopynoBaHue M MaTepHaJbl. KOMIBIOTEp, KOMIBIOTEpHBIH HHTepdeiic cbopa
nanabix Relab Lite, myastugatunk U3 5 (natunk Toka ¥ HAMPSOKCHUS ), HCTOYHUK TOKA, 2
pe3ucTopa, 3 KJIK4a, COeANHUTENbHbIE TPOBOJA.

IIpakmuueckasa paboma Ne 16. «IKkcnepumenmanvuan npogepka npasuJt
Kupxzogha»

Ieab padoThI: SKCHEPUMEHTAIFHO POBEPUTH 3aKoHBI Kupxroda.

OOGopynoBaHue M MaTepHaJbl. KOMIBIOTEp, KOMIBIOTEpHBIH HHTepdeiic cbopa
nanabix Relab Lite, mynerunarayuk @U3 5 (maTunk Toka M HANpPsDKEHUs ), ICTOYHHUK TOKa, 5
PE3UCTOPOB, 3 KJII0Ya, COSAUHUTENbHBIE TPOBOJIA.

Pa3zgen 6. JxcnmepuMeHTAJIbHbIE HCCJIEIOBAHUSI MATHUTHOTO MOJIS

Ilpakmuueckasn paooma Ne 1/. «Hccneooeanue mazHumMH0O20 noisi NPOBOOHUKA
¢ MOKOM»

Ileab padoThI: BHISBUTH 3aBUCUMOCTb MOJYJIsl MHAYKIIUU MarHUTHOTO TOJIS
MPOBOJHUKA C TOKOM OT CHJIbl TOKA U PACCTOSIHUS 0 MPOBOJAHUKA.

OOGopynoBaHue M MaTepHaJIbl. KOMIBIOTEp, KOMIBIOTEpHBIH wuHTEpdeiic cbopa



nanueix Relab Lite, mymsrumatunk U3 5, mraTeBbl, MCTOYHHK TOKA, IMPOBOIHHK,
JUHENKa, peocTar, KoY.

Ilpakmuueckasn paooma N 18. «Hccnedoeanue saenenusn
INEKMPOMACHUMHOU UHOYKWUU)Y

Ileab padoThI: HCCIEN0BATD SIBJICHUE 3JIEKTPOMATHUTHON UHIYKIUH.

OOGopynoBaHue M MaTepHAJIbI. KOMIBIOTEp, KOMIBIOTEpHBIH wuHTEpdeic cbopa
nanneix Relab Lite, mymsrugarunk ®W3 5, nuHeiika, KaTymika-MOTOK, IOJOCOBOM
maraut, TpyoOka u3 [IBX, nepkarens ais TpyOKH, IITATUB.

Ilpakmuueckasn paooma Ne 19. «H3yuenue mazZHumHuozo nojisa coaeHouoa

Ileab padoThl: UCce0BaTh paclpe/esieHue HHAYKIUM MAarHUTHOTO MOJIsT BJOJb OCH
COJIEHOM]IA.

OOGopynoBaHue M MaTepHAJIbI. KOMIBIOTEp, KOMIBIOTEpHBIH wuHTEpdeic cbopa
nanubix Relab Lite, mymsrugatunk U3 5 (narymkud TOKa MAarHUTHOTO MOJIsI), UCTOYHUK
TOKa, COCJIMHHUTENbHBIE TPOBOJA, COJIEHOM, PEOCTaT.

Pa3znen 7. [IpoexkTHast paGoTa

HpOCKT u HpOCKTHHﬁ MCTOA HCCICAOBAHMA. OCHOBHBIC 3Tambl IMPOCKTHOI'O
HCCIICAOBAHUA. BBI60p TEMbI HCCJICAOBAHM:A, OIIPCIACICHUC nenel M 3ajau. HpOBC,Z[eHI/Ie
WHAUBUYAJIbHBIX uccinegopanui. IToaroroska k HY6J'II/I‘IHOMy MMpCACTABICHUIO ITPOCKTA.

11 kaace
Y4eOHO-TeMaTH4YeCKUH IJIaH
Ne Ha3zBaHmue pa3jieioB U TeM KoandecTBOo 4acoB
pa3jaena
1 TEMBI Bcero | Teopusi| IIpakTuk
Pa3nes 1 | BBoaHbIe 3aHATHSA. 4 3 1

DU3MYEeCKUH IKCIEPUMEHT U
nudposbie JadopaTopun

1.1 Hudpossie naruuku. Odmue 2 2
xapaktepuctuku. dusznueckue
3¢ ¢eKThl, HCHOoNb3yeMble B paboTe

1.2 JIByXKaHanbHas IPUCTaBKa- 2 1 1
octutorpad. OCHOBHBIE TPUHIIUITEI
paboTHI ¢ MPUCTABKOMN

Pa3znen 2 | DkcnepuMeHTAJIbHbIEC 1 1

HCCJIeJOBAHMSA TePEeMEeHHOro
TOKA

2.1 N3mepeHne XxapakTepuCTUK IEPEMEHHOTO 1 1
TOKa ocumwuiorpadom

2.2 AKTHBHOE CONIPOTHUBJIEHUE B LIETIN 1 1
MEPEMEHHOTO TOKa

2.3 EMKOCTb B LIeNH TIepeMEHHOT0 TOKa 1 1

2.4 NHIyKTUBHOCTD B LIENH MEPEMEHHOTO TOKA 1 1




2.5 N3yuenue 3akoH0B OMa 1715 1€ 1 1
MEePEMEHHOT0 TOKa

2.6 [MocnenoBarenbHbIN pe30HAHC 1 1

2.7 [TapannenbHbI pe30HaHC 1 1

2.8 Jlyuon B 1enu MepeMEeHHOro TOKa 1 1

2.9 JleiicTByIOIIICE 3HAUCHUE TIEPEMEHHOTO TOKA 1 1

2.10 3aryxaromue Koaebanust 1 1

2.1 B3zaumounaykuus. Tpancdopmarop 1 1

Pa3znen 3 | Cmaprdon kak pusnueckas 6 6

Jadoparopusi

3.1 TenmoBast KapTa OCBEIIEHHOCTH 1 1

3.2 CBer Ja€éKoi 3Be3/Ibl 1 1

3.3 VpoBeHsb 1ryma 1 1

3.4 3BYKOBBIE BOJIHbBI 1 1

3.5 Kierka dapanes 1 1

3.6 ITo BosHam Wi-Fi 1 1

Pa3znen 4 | IlpoekTHasi pabdora 13 2 n

3.1 IIpOeKT m NPOEKTHBINM METOJ UCCIIEIOBAHUS 1 1

3.2 Br160p TeMbI HCCIEI0BaHNS, 1 1
orpeeieHne nesei u 3a1aq

3.3 [IpoBenenne MHIMBUAYATBHBIX 9 9
UCCIeI0BaHU

3.4 IToaroroBka k myoIu4YHOMY 2 2
MPEICTaBICHHUIO MPOEKTa
Hroro: 34 5 29

Pa3znen 1. BBoaHble 3ansaTUSE PU3HUecKHii IKCIIEPUMEHT U LM POBHIE
JgabopaTropuu

Tema 1.1. Iugpposvie oamuuku. Obuwue xapakmepucmurku. Puzuueckue
Ippexmul, ucnovzyemvie 6 pabome OamuUuUKos

[{udpoBsie aTINKN ¥ UX OTIMYUE OT aHAJIOTOBBIX MPUOOPOB. OOIIME XapaKTEPUCTHKH
naryukoB. Duznueckue 3(P@ekTrl, UCHOIb3yeMble B padoTe TaTYNKOB.

Tema 1.2. /lsyxkananvnas npucmagxa-ocyunnozpagh. Ocnognvie npuHyuUnsl
pabomul ¢ npUCMABKOU

ITonknroueHue HBYXKaHaHBHOﬁ HpI/ICTaBKI/I-OCHHJIJIOI‘pa(i)a. baoku HaCTPOCK.
OHpeIlCIICHI/IC nmapamMeTpoB OCHUIIJIOTPAMMEI. Pabora ¢ TPUTTCPOM.

Pasznen 2. :‘)KCHepI/IMeHTaJILHLIe HCCJICA0OBAHUA MEPEMECHHOI'0O TOKAa

Ilpakmuueckaa paboma Ne 1. «H3mepenue xapakmepucmuk nepemeHHozo



moka ocyunnozpagom»

Leap paGoThl: NOTYyYUTh SIEKTPUUECKHE CUTHAJBI PA3INYHBIX (DOPM, U3MEPUTH
aMIUTUTY Iy U [IEPUOJ NEPEMEHHOr0 TOKa € MOMOIIbI0 ocumiorpada.

OOGopynoBaHue U MaTePHAJIbI. IByXKaHAJIbHAs MPUCTaBKa-ocUMILIOrpad, 3ByKOBOMI
TeHEpPaTop, COEANHUTENbHBIE IPOBOJA.

IIpakmuueckasn paboma Ne 2. «AKmuenoe conpomuenenue 6 yenu nepemennozo
moKa»

Leap padoThl: onpeaenuTs 3aBUCUMOCTbh COITPOTUBIIEHUSI OT YaCTOThI IIEPEMEHHOTO

TOKa, CIABUT (pa3 MEXy TOKOM M HANpsHKEHUEM JIJIsl aKTUBHOM HArpy3KHu.

OOGopynoBaHue U MaTepHaJibl. JIByXKaHalbHasl NMPHCTaBKa-oCHULUIOrpad, 3ByKOBOH
reHeparop, /iBa pesuctopa conpotusieHrueM 360 OM, coeUMHUTENbHbBIE TPOBOJIA.

IIpakxmuueckasn paboma N 3. «Emxocmv 6 yenu nepemennozo moxa»

Llesb paGoThI: ONPEACIUTh 3aBUCUMOCTh CONPOTHBIICHHS OT YaCTOThI TIEPEMEHHOTO
TOKa, CABUT (1)213 MCXKIY TOKOM U HAIIPSAXKCHUCM JIA KOHACHCATOpA.

OOGopynoBaHue U MaTepPHAJIbI. JByXKaHalbHAs MPHUCTaBKa-ocHmwLiorpad, 3ByKOBOii
reaeparop, pesucrop comporuBierneM 360 Owm, kongeHcarop ¢Emkocteo 0,47 MKD,
COCAMHUTCIIbHBIC IIPOBO/JA.

Ilpakmuueckas paooma Ne 4. «cHHOyKmMUGHOCMb 8 yenu NEPEMEeHH020 MOKa»

Ileans padoThI: ONpeNeIuTh 3aBUCUMOCTh COITPOTUBIICHUSI OT YaCTOTHI TIEPEMEHHOTO
TOKa, CABUT (Da3 MEXy TOKOM M HANPSDKESHUEM JIJISl KATYIIKU UHIYKTHBHOCTH.

OOGopynoBanue U MaTepHuaJibl. JByXKaHaJIbHAS MPUCTaBKa-ocmiorpad, 3ByKOBOH
reaeparop, pesuctop comporuBienueM 360 Owm, karymka uHAyKTUBHOCTHIO 0,33 MIH,
COCIMHUTENIbHBIC ITPOBO/IA.

Ilpakmuueckana paoboma Ne 5. «H3yuenue 3akonoeé Oma 01a yenu nepemeHHo2o
moxa»

Ieab padoTkl: npoBepuTh 3aKOH OMa 1JIs HENH NEePEMEHHOTO TOKaA.

OO0opynoBaHue U MATEPUAJIBI. JaTYUK TOKA, JaTYUK HATPSHKEHUS, UCTOYHHUK
[IEPEMEHHOTO HAIPSKEHUS!, pEOCTaT, KaTyllKa UHIYKTUBHOCTH, KOHJIEHCATOD,
COEIMHUTENBHBIE POBOJA.

Ilpakmuueckas paooma Ne 6. «IlocniedosamenbHblil pe30HAHC)
Heap padoThI: U3Y4UTH SBIECHHE DJIEKTPHUECKOTO PE30HAHCA JUJIsl OCIE0BATEIbHOIO
KOJIeOaTeNbHOTO KOHTYpa (pPe30HaHC HANpsDKEHHUH).

OOGopynoBanue U MaTepuaJibl. JIByXKaHallbHAasl MPUCTaBKa-ociuiorpad, 3ByKOBOM re-
Heparop, pesuctop conpotusieHueM 360 Owm, karymka uaayktuBHOCThIO 0,33 MIH, KOH/EHCA-
Top éMkocThio 0,47 MkD, coelMHUTENbHBIE TPOBO/IA.

Ilpakmuueckasn paoboma N 7. «Ilapannenvustii pezonanc»

I eab padoThl: U3yYUTH SBJICHUE PIEKTPUUECKOTO pE30HAHCA IS AapaJUIeIbHOTO
KoJe0aTenbHOTO KOHTYpa (PE30HAHC TOKOB).

OOGopynoBaHue M MaTepHAJbl. JByXKaHaIbHAas NpUCTaBKa-ocnwuiorpad,
3BYKOBOW TeHeparop, pe3uctop comporuBicHueM 360 OM, Karymika WHIYKTHBHOCTHIO
0,33 mI'H, koHAEHCATOP éMKOCTRIO 0,47 MKD, cOoeMHUTEBHBIC TPOBO/IA.

Ilpakmuueckas paooma Ne 8. «/[luoo 6 uenu nepemeHH020 moxka»

Ieanb padoThl: uccien0BaTh NPOXOKICHUE TEPEMEHHOT'O IIEKTPUUIECKOIO TOKA
yepes3 MOTYNPOBOAHUKOBBIN AUO/.

OOGopynoBanue HW MaTrepuaJsbl. JByXKaHajbHas MpHCTaBKa-ocuuuiorpad,
3BYKOBOW reHeparop, pe3uctop comportusieHueM 360 Owm, MmomynpoBOAHUKOBBIA AHO,



COCAMHUTCIIBHBIC ITPOBOAA.

Ilpakmuueckasn paooma N 9. «/[eticmeyrouiee 3Hauenue nepemeHHozo
mokay»

Lleanb padoThl: onpeaenuTh JeiCTByIOIIEe 3HAUCHHE TIEPEMEHHOT0 TOKa.

OOGopynoBanue HW MaTepuaJsbl. JByXKaHajbHas MpHCTaBKa-ocuuuiorpad,
3BYKOBOHM reHepartop, pesuctop comnpotusieHueM 360 Owm, coeiuHHUTEIbHBIE MPOBOJA,
MUJLTUBOJIBTMETP MEPEMEHHOTO TOKA.

Ilpakmuueckasn paooma N 10. «(3amyxawouwue koneoanusn,

Leap padoThl: n3yueHue 3aTyXaromux KojebaHuil B kojaedareabHOM KOHTYDE.
OOGopynoBaHue U MaTepHaJibl. IByXKaHaJIbHAS MPUCTaBKa-ocuiorpad,
3BYKOBOI reHeparop, pesucrop conporusienueM 360 Owm, kaTymika HHIYKTHBHOCTBIO
0,33 mI'H, koHaEHCA-TOp éMKOCThIO 0,47 MKD, cCOeMHUTENBHBIC TPOBO/IA.

Ilpakmuueckaa paooma Ne 11. «Bzaumounoykyus.

Tpancpopmamop»

Lleab padoThI: U3y4YUTh MPUHIKI pabOTHl TpaHchopMaTopa.

OOGopynoBaHue U MaTepHaJibl. JByXKaHalbHas MPUCTaBKa-ocuiorpad,
3BYKOBOHW I'€HEepaTop, MHOTOOOMOTOUYHBIN TpaHC(OpPMATOpP, COCTUHHUTEIILHBIE TIPOBO/IA.

Pa3znen 3. CmapTdoH kak ¢pusndeckas jadoparopus

Ilpakmuueckas paooma Ne 12. « Tennoeasn kapma

oceeuwiéHHoOCmuy

Lleab padoThI: MOCTPOUTH TEIIOBYIO KApPTy OCBEIIEHHOCTU

MOMEIIICHHUS.

OOGopynoBanue u MaTepuaJibl: cMapTHOH C MPeayCTaHOBIEHHBIM MOOUIBHBIM
npuwioxennem Sensor Box for Android.

Ilpakmuueckasn paboma N 13. «Ceem oanékoii 36e30u1»

Ilesb paGoThI: IPOBEPHUTH 3aKOH OOPATHBIX KBAJPATOB ST OCBEIIEHHOCTH.
OGopyroBaHue U MAaTEePHAJIbI: cCMapT(HOH C MPETyCTAHOBICHHBIM MOOUIBHBIM
npuioxenrem Sensor Box for Android, nammnouka, u3MepuTeIbHAS JICHTA.

Ilpakmuueckasn paooma N 14. « Ypoeenv wiyma»

Llean padoThbl: ONpeeIuTh CaMblil IIIyMHBIN HCTOUYHUK 3BYKa, OPOT CIBIIIUMOCTU
YesloBeKa.

OGopynoBaHue M MAaTePHAJIbI. CMAapT(OH C MpeLyCTAHOBIEHHBIM MOOUIBHBIM
npuioxennem Sensor Box for Android, ucrounuk 3Byka, nporpamma Simple Tone
Generator.

Ilpakmuueckas paooma Ne 16. «38yKkoevie
6OJIH L)

eab padoThl: U3y4nuTh rpaduk 3ByKOBOIl

BOJIHBI.

OOGopynoBaHue u MaTepHuaJibl: cMapTOH C NMpeayCTaHOBIEHHBIM MOOMIBHBIM
npunoxkerrem Sound Oscilloscope u mporpammoii Simple Tone Generator.

Ilpakmuueckasn paooma N 1/. «Knemka @apaoen»

Ieab padoThl: ONpeaenuTh, SKpaHUPYET JU (oJbra paJliOBOIHEI.

OO60opynoBaHne U MATEPHAJIbI. JHCT NHUIICBON aTOMUHUEBON (DOJIBIHU, JHMHEHKA,
nBa cMapTdoHa.



Ilpakxmuueckasn paboma N 18. «Ilo éonrnam Wi-Fi»

I ean padoThI: HCCIIEOBATh 3aTyXaHUE U MOTVIOMIECHUE JIEKTPOMArHUTHBIX BOJH.
OOGopynoBaHue H MAaTEePHAJIBI. CMapT(OH C MPeyCTaHOBICHHBIM MOOWIIEHBIM
npunoxenuem WiFi Analyzer, Bropoii cmapTdon kak Touka gocryna Wi-Fi.

Paszoen 4. Ilpoekmnuasn paboma

IIpoekT ¥ mnpoeKTHBIH MeTox uccienoBaHus. (OCHOBHBIE 3Tanbl POEKTHOIO
uccienoBanus. BeiOop Tembl uccienoBaHus, ompeneneHue uened u 3anad. IIposenenue
VHMBUYaJbHBIX HccienoBanuii. [loAroToBka K myOIudYHOMY NMPEICTaBICHHIO TPOEKTA.

IIpoekTHLIE PA0OTHI

Cpenn pa3HOOOpa3HBIX HANpaBlIEHUH COBPEMEHHBIX IEIArOTMYECKUX TEXHOJIOTHUil
BElylIee MECTO 3aHUMaeT IPOEKTHO-UCCIENOBATENbCKAsl JESATEIBHOCTh  y4YallUXCsl.
ImaBHasi e€ wmmess — 9STO HANPaBIEHHOCTh Y4YeOHO-TIO3HABATEIBHOW JAEATETLHOCTH Ha
pe3ynbTar, KOTOpBIA IIOJIYy4YaeTcsi IPU PELICHHHM IPAKTUYECKOW, TEOPETUYECKOH, HO
00s13aTeNbHO JIMYHOCTHO- U COLMAIIBHO-3HAYMMOHN MpoOsieMbl. B pamkax u3ydeHus: (pu3uku
yyYaluMcs MOXKHO MPEUIOKUTh BBIIOJHUTh MPOEKTHBIE M HMCCIEN0BAaTeNbCKUE pabOThl U3
IPEIJIOKEHHOTO NIEPEYHS.

IIpuMepHEBIe TEMBI IPOESKTHBIX Da6OT

10—11 kJaccsl

1) AGCoMOTHO TBEPAOE TENO U BHBI €T0

JBUKEHUS.

2) AHu30TpOIHUS OyMard.

3) Dnekrpoémrocts. Konnencaropsl. [lpumenenue

KOH/IEHCATOPOB.

4) BetporeHeparop JUisi CHTHAJIbHOTO OCBEIICHHUSI.

5) B3misin Ha 3peHue YenoBeKa ¢ TOYKH 3peHHs (PU3UKH.

6) Biusinue atMocdepsl Ha pacpOCTPaHEHUE SICKTPOMATHUTHBIX

BOJIH.

7) BiusiHre MarHUTHBIX Oypb Ha 3J10POBbE YETOBEKA.

8) BuytpenHnsist sHeprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPIHH.

9) BeIpamiBanie KpUCTAIIOB MEIHOTO U JKEJIE3HOTO KYNopoca B JOMAIIHUX YCIOBHSIX
U OIpeeNieHle UX MIOTHOCTH.

10) I'a30BBIC 3aKOHBI.

11) TeomarHuTHast SHEPTHUSI.

12) Tuaponunamuka. YpaBHenue BepHymiu.

13) 3akOHBI COXpaHEHHS B MEXaHUKE. 3aKOH COXPAHCHUS

UMITYJIbCA.

14) 3aKoHBI COXpaHEHHs B MEXaHUKE. 3aKOH COXPaHCHHUS

SHEPTHH.

15) 3anuch AMHAMUYECKHX TOJOTPaMM B PE30HAHCHBIX Cpelax.

16) 3amuTa TPaHCIOPTHBIX CPEICTB OT aTMOC(HEPHOTO

AIIEKTPUYECTBA.

17) Usroropnenue Garapen TepMonap U U3MEPEHUE TEMIIEPaTypPh.

18) UzroropieHne caMOJeIbHBIX IPHOOPOB IS IEMOHCTPALMN JCHCTBHS
MarHUTHOTO TOJIsl HAa POBOJHUK C TOKOM.

19) M3mepeHne BpeMeHN peakiiy YeIOBeKa Ha 3BYKOBbBIC U CBETOBbIC

CUTHAITBI.

20) U3mepenune Cuiibl, HEOOXOAUMOI IS pa3pbiBa HUTH.

21) UccnenoBaHue 3aBUCUMOCTH CHJIBI YIPYTOCTH OT JepopMariuu.

22) UccnenoBanue 3aBUCUMOCTH TIOKa3aHUI TEPMOMETpa OT BHELTHUX

YCIIOBUH.



23) MeTombl H3MEpEHHsT apTEPUATLHOTO TaBICHHU.

24) BeipaluBaHue KpUCTAILIOB.

25) UccnenoBanue 3JIeKTPUYIECKOTO COMPOTHBICHHUS TEPMOPE3UCTOPA OT

TeMIIepaTyphbl.

26) M3MepeHne MHIYKIUE MATHUTHOTO MOJISl IOCTOSIHHBIX MAarHUTOB.

27) Ipunuun paboThl MhE30IEKTPHUCCKON 3aKUTANIKH.

28) OueHka JUIMHBI CBETOBO BOJIHBI 110 HAOIOACHHIO AU(PAKIMU CBETA Ha ILEJH.

29) OmnpeneneHne CeKTPaIbHBIX TPAHHUIL YYBCTBUTEILHOCTH YEIIOBEUYECKOTO Ia3a ¢
HOMOIIBIO TU(PAKIIMOHHON PEIIETKH.

30) M3yyenue npuHiuna paboThl JTIOMUHECIEHTHON JIAMIOYKH.

31) Urpa Angry Birds. ®usuka urpsl. U3ydeHnne aBrxeHus Texa, OPOIIEHHOTO MO/
YIJIOM K TOPU3OHTY.

32) U3zyyenue Terou3ndecKinX CBOUCTB

HaHOKPHCTAJUIOB.

33) Usmepenne ko3 duLHeHTa TPSHUS CKOJIBKEHUS.

34) Usmepenne pa3MepoB MEKPOOOBEKTOB JIa3ePHBIM

JTY9OM.
35) M3yyenue 31eKTpOMArHUTHBIX MOJICH OBITOBBIX
puOOpOB.
HNudopmannonno — MeTtoauveckoe odecrneyeHue
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