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IHosicHUTEJALHAA 3AIIUCKA

AKTYaJbHOCTH NPOrPaMMBbI

Cpenu paznooOpa3zHbix GopM 00ydeHus Pu3mke, AJisi BCECTOPOHHETO Pa3BUTHUS yUalllUXCS,
0co00€ MECTO 3aHMMAIOT JKCIEpUMEHTalbHblE U JlabopaTopHble padoTel. OHM JarOT
BO3MOXHOCTh TECHO CBfA3aTh NPAKTHYECKHME PAOOTHl yYaIIUXCS C HM3Y4aeMbIM KYpPCOM;
NEPEKUHYTh «MOCTHK» MEXAY JIEMOHCTPAllMOHHBIMU OJKCIEPUMEHTAMH YYHUTENs |
CaMOCTOSTEIbHO BBIMOIHAEMBIMH yYalIUMUCS paboTaMu B IpakTukyMax. Kypcel BHEypouHO
NESATENbHOCTH TOMOTYT ydYallUMCS HPUOOPECTH yMEHUST U HaBbIKM paboOThl C
pa3zHooOpa3HbIMU (PU3MUECKUMU NPUOOpaMu, B TOM YHUCIE€ U LHU(PPOBBIM O00OpPYAOBAHHUEM,
MOCTYIHUBILIKM B IIKOJbI B paMKax HallMOHAJIBHOTO npoekTa «O0pa3oBaHue» MPU OTKPHITUU
oOpa3oBaTeabHOro eHTpa « Touka pocTta) eCTeCTBEHHO-HAYUYHOTO TPOdUIISL.

JIaGopaTopHBIif KCIEPUMEHT SIBISETCS HEOOXOAMMBIM 3BEHOM B IIpoliecce OO0y4YeHus,
3HAYUTEIBHO TMOMOTAIOIIMM YIIIYOJIGHHOMY YCBOEHHIO Marepuania, CpeiCTBOM OOphObI C
dopManu3MoM B 3HaHUAX Yyuamuxcs. KpoMme Toro, oH Mo3BOJS€T NPHUBUTH Y4Yal[UMCS
HadaJdbHBIE TPAKTHUYECKHE HABBHIKM B OOpAIEHUH C MPOCTEHIIMMU H3MEPUTEIHHBIMU
npubopaMu U Ipyroi annaparypoi. B nanbHeiimemM npuodpereHHbIe KOMIIETEHIIUU TPUBETY T
K pa3BUTHIO OOJBILIEH CaMOCTOSITEIbHOCTH PEOAT, pacliupeHue U yriyOJeHue MOJTy4eHHbIX
paHee 3HAHUW M yMEHHUH, 3HAKOMCTBO C 0oJiee CIOXHBIMH TEXHHUUYECKHUMH U OBITOBBHIMHU
npuOopamu.

3aHATHS KPY>KKOBOTO OOBEAMHEHHUS OyIyT CHOCOOCTBOBATH Pa3BUTHIO W TMOAJIEPIKKE
MHTEpeca yyaluxcs K AesITEIbHOCTH €CTECTBEHHO-HAYYHOI'O HAaIIPaBJIE€HUs, CO3/1aCT YCIOBHUS
JUIE BCECTOPOHHETO pa3BUTHsS JIMYHOCTH, CTaHYT HCTOYHUKOM MOTHUBALUU Yy4eOHOU
JESITeIbHOCTU y4YaluXxcs, AaayT INIyOOKHHM SMOLMOHAIBHBIN 3apsiy JHOOUTENSIM (U3HKH.
Bocnuranue TBOpuecKoi aKTHBHOCTH yUYaIIUXCS B IPOLIECCE U3YUEHUS UMU (PU3UKU SIBIISIETCS
OJTHOM M3 aKTyaJbHBIX 3aJa4, CTOSIIUX Hepel YYUTEISIMH (U3UKU B COBPEMEHHOW ILIKOJIE.
OCHOBHBIMH CPEICTBAMH TAKOTO BOCIIUTAHMSI U Pa3BUTHS CIOCOOHOCTEH yyaluxcs SBISI0TCS
HKCIIEPUMEHTANIbHBIC UCCIIETOBAHMS U 3aJJauld. Y MEHUEM pelllaTh 33aJ1auM XapaKTepUu3yeTcs B
IEPBYIO OYEpeb COCTOSIHUE MOJrOTOBKM YdYalllUXCsi, IJIyOMHa YCBOEHHS YyueOHOIo
maTepuana. PemieHne  HeCTaHIApTHBIX  3aJad U NPOBEACHHME  3aHUMATEJbHBIX
HKCIEPUMEHTAIBHBIX 33JIaHUI CIIOCOOCTBYET NIPOOYKIECHUIO U PA3BUTHIO Y HUX YCTOHYUBOIO

uHTEpeca K hU3HKeE.
Iesiu mporpamMmmel:
-c(hopMUPOBATH HABBIKU SKCTIEPUMEHTAILHON PaOOTHI 10 (PU3HKE;

-CIocO0CTBOBATH PA3BUTHIO HAYYHOT'O MBITIUICHHSI BO BPEMS BBITTOJIHEHHS YKCIIEPUMEHTOB H
1abopaTOpPHBIX PaboT.
3agaum nporpamMmabi:

-[I03HAKOMUTH yUaIlUXCs ¢ METOJaMHU OLEHKH MOTPEITHOCTEN N3MEpEeHU N (PU3NYECKHUX
BEJINYMH;

-HaY4YHTh MMOTB30BATHCSA TAaOOPATOPHBIM 000PYIOBAHUEM IO (HU3HKE;

-Hay4HTh MMOJIH30BaThCS MU(PPOBOI TabopaTopreH;

-chopMUpOBaTH YMEHHUS TIAHUPOBATH, OCYIIECTBISITH AKCIIEPUMEHTAIBHOE UCCIIEOBAHKE 110
du3HKe 1 aHATU3UPOBATH MOYYEHHBIC PE3YIIbTATHI, OMMMPASCh HA TEOPETUICCKUEC 3HAHMS,

MOJTyYEHHBIE HA IIKOJIBHBIX YPOKaX.
Ilnanupyemblie 00pa3oBaTesibHbIE Pe3yJIbTAThI
VYyanuecs 10KHBI TPUOOPECTH:

-HaBbIKH I/ICCJIG,HOBaTCHBCKOﬁ pa6OTBI 110 UBMCPCHUIO (1)H3H‘-I€CKI/IX BCJINYHH, OOCHKC
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MOTPEIIHOCTEN U3MEPEHUN U 00pabOTKe pe3yIbTaTOB;

-YMEHHSI MTOJIb30BaThCS UG POBBIMU JTA00PATOPHUSIMH C COBPEMEHHBIMU N3MEPUTEIbHBIMU
npudopamu;

-yMEHHE UHTEPIIPETHPOBATH U 00CYKIaTh MOTYyYCHHBIE PE3yIbTaThl, OMUPAsCh Ha TEOPHIO,
M3YYCHHYIO Ha YpPOKax (PU3UKH;

-yMeHue nyOIMYHO IPEICTABIATh PE3YIbTaThl CBOETO UCCIIEIOBAHUS;

-yMEHHE U3JIaraTb CBOM CY)KJICHUS;

-YMEHHE CaMOCTOSITEIbHO pab0OTaTh ¢ YUeOHUKOM U HAYYHOU JIUTEpaTypOH.

Cpok peanu3anum: nporpamma paccuutana Ha 1 roj o0yueHus — 68 4acos.
IlepuoanyHOCTDb 3aHATHI: eXeHEIeTbHO. JJIMTETEHOCTh OJTHOTO 3aHATHS — 2 Yaca.

@opMbI M METOABI 00YUYEHUA: WHIUBUYATBHO-TPYITIOBBIC (2—3 YeoBeKka) U (PPOHTAIBHBIC.
Bospacr aereil, y4yacTBYOIIUX B peaJu3allMy JAHHOMN JONMOJHUTEIbHON
o01eodpa3oBaTeibHOI MporpaMmel — ooyyarommuecs: /-10 kmaccos.



Coaepxanue nporpaMMmsl

Conep:kanmne y4e0HOro njiaHa
Pa3nen 1 duznyeckuii IkcnepuMeHT U nMdposbie JJadopaTopun

Tema 1.1. Texunka 6€30MaCHOCTH NPH BbINOJTHEHUH J1a00pPaATOPHBIX padoT. MeToabl
HU3yYeHUH ABJCHUI MPUPOAbL. PU3NUeCKHil IKCIEPUMEHT U nudpoBbIie J1adopaTopum.
Teopusi: MHCTPYKTAX yHalIUXCs IO TEXHUKE 0€30aCHOCTH MPH BBINOJIHEHUH J1A00PAaTOPHBIX
pa6or. [TonsTue «pusmdeckuil IKCIEPUMEHT». 3HAKOMCTBO € LU(PPOBBIMU JTA0OPATOPUSIMHU.
[IpakTuKa: U3MEpEHUE TEMIEPATYPbl BOABI TEPMOMETPOM U LIMPPOBHIM AATUUKOM
TEMIIEPATYPBbI.

Temal.2. U3mepenne ¢pusnyecKux BeJUYUH. TOYHOCTH U MOTPEIHOCTH U3MEPEHH.
Teopus: U3 ucTopun Mep IJIMHBI, UICTOPUSI METPa, CO3JAHUE METPUUYECKON CUCTEMBI MeEp,
YCIIOBUSI HEU3MEHHOCTH JTAJIOHA, OIIPEIEIICHUE METPa € IIOMOILBIO CBETOBOM BOJIHBI, TOJIBHBIE
U KpaTHble equHubl. [TanreHnupkyns. Mukpomerp.

IIpakTHKa: U3MEPEHHE Pa3MEPOB AETANEN C TOMOIIBIO INTAHTEHUUPKYJIIS U

mukpomeTpa. Tema 1.3. U3roroBienne Moae1u HOHUYCA M U3MepPeHHE C ero

MOMOILIBIO ATHHBI Opycka. Teopus: 3HAKOMCTBO C HOHHLYCOM.

[IpakTuKa: U3roTOBJICHNE HOHUYCA U U3MEPEHUE C €T0 MOMOIIBIO JUTMHBI OpyCKa.

Tema 1.4. U3mepeHue TOJIHHBI (POJIBIH.

Teopusi: BbIBOJ OpMYIIBI ISl HAXOXKICHUSI TOJIIMHBI JIUCTA (POJIBIH, 3HAS MJIOTHOCTH
QJIIOMMHHUSA, MacCy JIUCTa U pa3Mephl JUCTa (POibru.

[lpakTuKa: B3BEUIMBaHUE JHCTa (OJBI'M HA PBIYAXKHBIX M JJIEKTPOHHBIX Becax. Pacuer
TOJIIMHBI (OJIBIY IO (POpPMYyIIEe U ONPEAEICHUE TONIUHBI (POJIBIU C MOMOIIBI0O MUKPOMETpA.
OreHka rpaHuibl OTHOCUTEIBHON MOIPEIIHOCTH M3MEpEeHUH (oJIbrM OBYMs criocoO0aMu U

CpaBHEHHE X MEXKIY COOOM.

Tema 1.5. Onpeaesienne NJIOTHOCTH PA3JINYHBIX KHAKOCTEH apeoMeTPoOM.

Teopusi: yCTpOWCTBO ¥ MPUHIUII ICHCTBUSI apEOMETpA.

[IpakTuka: ompeneneHne MIOTHOCTH YMCTOM BOJbI, HACBIIMIEHHOTO PacTBOpa IOBApECHHOMU

COJIM, MOJIOKA, CIIUPTa apEOMETPOM.
Tema 1.6. Had/i0n1eHue 6pOyHOBCKOI0 IBHKEHUS B PA3JIUYHBIX JKHIKOCTSIX.
[IpakTuka: ¢ TOMOIIBI0 OHOJIOTHUYECKOTO MHUKPOCKOMA IMPOBECTH HAOIIOACHUE JBIKCHUS

YaCTUYEK aKBapEJIbHOU KPACKU B BOJIE€, MOJIOKE.

Pa3jien 2. DxkcnepuMeHTAJbHbIE HCCIEA0BAHUS TEMJIOBBIX
AABJICHUH.

Tema 2.1. HaGarwaeHue TenJI0NMPOBOJIHOCTH PA3IHYHbBIX
BELIEeCTB.
[IpakTuka: HabIIOIEHUE TEIJIOMPOBOTHOCTH METHOTO, CTAILHOTO, ATFOMUHUEBOTO,

CTEKJITHHOTO CTEpPIKHEH, BOJIBI, BO3/IyXa.

Tema 2.2. [TonyyeHue Tema0ThHI NP yaape U TPEHUHU

Teopusi: moHATHE «BHYTPEHHSSI YHEPTHUS», MPEBPAIICHUE MEXaHUIECKOW YHEPTUU BO
BHYTPEHHIOIO.

[IpakTrka: HaOIIOACHNE C MIOMOIIBIO ITU(PPOBOI TabopaTOpUH 3a MEPEX00M MEXaHUYECKOM
SHEPryU TPU TPEHUHU ABYX JIOCOK JPYT O Jpyra U yjaape Mo ABYM CBHUHIIOBBIM IIJIACTUHAM
MOJIOTKOM BO BHYTPEHHIOIO SHEPTHUIO.



Tema 2.3. YcraHoB/IeHHE TeIJIOBOr0 OajlaHCa NPH CMEIIMBAHUM BOAbI PA3JIUYHOM
TeMIepaTypbl

Teopus: npubop KaiopuMeTp, GopmMya Juisl pacyeTa KOJIUYEeCTBA TEIIOTHI MOTYYEHHOTO WU
OTJAHHOTO BEUIECTBOM.

[IpakTuKa: IpOBEPUTh UCTUHHOCTh YPAaBHEHMs TEIUIOBOTO OallaHca MCHOJb3Yys LHU(PPOBYIO
1abopaTopuIo.

Tema 2.4. Onpenesienne yaeJbHOH TENJIOEMKOCTH Pa3jJMYHbIX BeleCTB U CPaBHECHHUE
MOJIYYEeHHBbIX Pe3yJIbTATOB ¢ TA0JMYHbIMH 3HAYEHUSIMM.

Teopusi: ynenpHas TEIUIOEMKOCTh BEILIECTBA, YpaBHEHUE TEIJIOBOTO OallaHca.

[IpakTuka: onpeaeneHre yaeabHON TEMJI0EMKOCTH aIFOMUHMS, JTATYHH, KeJe3a.

Tema 2.5. HaGuionenue 3a HarpeBaHueM U IUIaBJieHMeM Ha(TAJIMHA M MOCTPOEHHUE
rpaguka remneparypsbl.

[IpakTuka: mpoBeaeHUE OMbITA MO IUIABICHUIO U OTBepAeBaHuI0 HadTanuHa. [locTpoenue u
aHanu3 rpaguka BCero mporecca.

Tema 2.6. Onpenesnenne yaeabHOM TeMI0THI IVIABJIEHHUS JbAA.

Teopusi: moHsATHE YAETBHOM TEIIOTHI IIJIaBJIEHUS BELIECTBA, (hopMya JJisl pacueTa KOJu4ecTBa
TEIUIOThI, HEOOXOIUMOTO JJIs IJIABJICHUS BEIECTBA.

[IpakTuka: onpeneneHue yaeabHOM TEIUIOTHI MJIABJICHUS JIbJla U CPaBHEHUE TOJYYEHHOTO

pe3yibTata ¢ TaOJIMYHBIM 3HAYCHUEM.
Tema 2.7. HaGi101eHue 3a HarpeBaHUEM M KMIIEHHEM BO/bl U MOCTPOeHUE rpaduka
TeMIepaTyphbl.

[TpakTuka: HaOMOACHUE 32 HATPEBAaHUEM U KUTIEHUEM BOJIbI U MTOCTPOCHHE Tpaduka
HarpeBaHus U KUTIEHUS BOJBI C TOMOIIBIO IUPPOBOH J1a00paTOPHH.

Tema 2.8. Hab.aoaeHue NOrJIOMIEHUs] JHEPrUM MPH UCHAPEHUHU KUIKOCTH U
Bbl/IeJICHHE €€ NMPU KOHJAEHCAIIUM Napa.

[IpakTuka: HaOIIOACHUE MTOTIIOICHNUS YHEPTUH NPU UCTIAPEHUH KUJKOCTH U BBIJIEJICHUE €€ TIpU
KOHJICHCAIINM Tapa.

Tema 2.9. U3mepeHne 0THOCUTEILHON BJIAXKHOCTH BO3AyXa M0 Ae(PUIUTY BJIAKHOCTH U
TO4YKe POChI.

Teopusi: hopmyna st BBIYUCICHHS] OTHOCUTENHHOM BIaKHOCTH BO3yXa Yepe3 MapluuaibHOe
NABJICHUE U JABJICHUE HACBIIIEHHOTO Mapa, MOHITHE «TOYKA POCHI»

[IpakTuka: u3MEepeHNUE OTHOCUTEIBHON BIAXXHOCTH BO3/1yXa MO ASPUIIUTY BIAKHOCTA U TOUKE
POCBI.

Tema 2.10. Onpenenenne KIIJI ycTaHoBKH ¢ HAarpeBaTe1eM-CIIUPTOBKOIA.

Teopus: dbopmyna mis pacaera KITJI.

[Ipaktuka: onpenenenne KII/[ ycTaHOBKH C HarpeBaTeieM-CIIUPTOBKOM.

Pasnen 3. IJkcnepuMeHTaJbHble HCCIA€A0BAHUS [aBJIEHHST B JKHJAKOCTSAX H
atMoceproro namiaenusi. Tema 3.1. 3akon Ilackansi. OnpenesieHne aaBJIeHUSA
JKUIKOCTH.

Teopusi: ABa BHUJIa CTATHYECKOTO JABJIECHUS: THIPOCTATUYECKOE W BHEIIHEe, (opmysa s
pacyeTra ruIpOCTaTHYECKOTO JaBieHUs, popMmysa JJisl pacueTra BHEUIHErO AABJIEHUS, 3aKOH
[Tackans, ycTpOWCTBO Y MPUHIMII IEUCTBUS )KUIKOCTHOIO MAaHOMETPA.

[IpakTHKa: W3MEpEeHHE JABJICHUS B BOJE Ha pa3HOW TJIyOHMHE C TOMOIIBI0 ITUPPOBOH

naboparopuu Releon u cpaBHeHUE €ro ¢ pacueTHHIM.
Tema 3.2. ATmocdepHoe u DapomeTpuUeckoe naBjieHue. Margedyprckue nmoayumapus.
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Teopusi: TUIBI JaBACHUN: aOCOIIOTHOE JIaBJIICHUE U OapOMETPUUECKOE JaBIICHHUE, U30BITOUHOE
JaBlieHue. 3HaKOMCTBO C (hU3nYecKuM mpudopoM — Maraedyprckue noaymapus.
[IpakTHKa: BEIYUCICHNE OAPOMETPHUIECKOT0 U a0COIIOTHOTO AaBICHHM.

Pa3nen 4, 3KCIIepI/IMeHTaJILHLIe HCCJICTOBAHUSA 3AKOHOB 3JIEKTPOCTATUKU.

Tema 4.1. HaGu101eHue 3aKOHOB 3JIEKTPOCTATHKH.

Teopus: snmekTpruyeckoe moje, IeIMMOCTb AIEKTPUUECKOro 3apsjia, 3aKOH COXPAHEHUS
AIEKTPUUYECKOIO 3apsiia.

[IpakTHKa: OMBITHI C AJAEKTPOCKOAMHU U AJIEKTPOMETPAMHU.

Pa3ges 5. JkcnepuMeHTAJIbHbIE HCCJIeI0BAHNUS OCTOSHHOIO TOKA U €ro
XapaKTePUCTHK.

Tema 5.1. U3roroBjieHue TepMonapsbi.

Teopus: ICTOYHUKHU TOKA.

[IpakTHKa: U3rOTOBICHNUE TEPMOTIAPHI

Tema 5.2. HaGu101eHue 3JIeKTPUYECKOT0 TOKA B JIEKTPOJIUTAX.

Teopus: MOHITHE «ITEKTPOITUTY, SIBICHUE JIEKTPOIUTHYECKOHN TNCCOIIUAITHH.

[IpakTuka: HaOIIOIEHHUE 32 MPOXOKACHUEM TOKA B )KHJIKUX Cpelax € MOMOIIbI0 U(POBOi
nabopaTopuu.

Tema 5.3. Ha0onenue pa3iu4HbIX 1eiiCTBUI 3JIEKTPUYECKOT0 TOKA.

[IpakTrka: HabIIOIEHUE TETUIOBOTO, XUMUYECKOT0, MATHUTHOTO ACHCTBUS TOKA.

Tema 5.4. U3ydenue 3akona Oma 1141 y4acTKka nenu

[IpakTuka: coOpaTh IMEKTPUUECKYIO IIEMb U ¢ TOMOIIBIO ITU(pPOBOIL 1a00OpPaTOPUU TOCTPOUTH
rpaduK 3aBUCUMOCTHU CUJIbI TOKA OT HANPSKEHUS, ClIeJaTh BBIBO/I.

Tema 5.5. Onpeaesienne yaeJbHOT0 CONPOTUBJICHNSI TPOBOTHNKA.

Teopusi: hopmyna ass pacdyera CONPOTUBICHHS METAITTUIECKOTO

npoBoaHuKa. [IpakTrka: pacyeT yJeapHOro COMPOTHBIICHHS MTPOBOIHUKA.

Tema 5.6 U3yyenue nmocjie10BaTeIbHOI0 COeIUHEHHS MPOBOIHUKOB.
Teopusi: Teopusi: O0CHOBHbIE 0COOEHHOCTH MOCIEA0BATEIBHOTO COCTMHEHUS PE3UCTOPOB.

[IpakTHKa: NpoBEpKa CIPABEIJIMBOCTH 3aKOHOB JIEKTPUUECKOT 0 TOKA JIJISl TOCIEA0BATEIBHOT O
COEIMHEHUS MPOBOJHUKOB.

Tema 5.7. U3yueHue napajuiejibHOT0 COeIMHEHHUS NPOBOXHUKOB.

Teopusi: ocHOBHBIE OCOOEHHOCTH MAPAUICTBHOTO COCTMHEHUS PE3UCTOPOB.

[IpakTHKa: NpoBepKa CIPABEIJIMBOCTH 3aKOHOB 3JIEKTPUUECKOrO TOKA IS MapajuiesIbHOrO
COEIMHEHUS POBOTHUKOB.

Tema 5.8. U3yueHue cMelIaHHOTO COeIMHEHUSI POBOIHUKOB.

Teopus: MmeToMKa ONpeIeNIeHHs] CMEIIAHHOTO COEAUHEHUSI.

IIpakTHKa: mpOBEpKa OCHOBHBIX 3aKOHOB CMEIIAHHOTO COEJAWHEHMS, PEUICHUE 3aJad Ha
CMEIIaHHOE COECIMHEHNE MPOBOIHUKOB.

Tema 5.9. U3yuenue 3axkona /xxoyns-Jlenua.

Teopusi: ynenpHas TEIMIOEMKOCTh MaTepurana, GopMyia Juisl pacdeTa KOJINIeCTBA TETUIOTHI.

[IpakTrka: ¢ TOMOIILIO MU(PPOBOH JIAOOPATOPUH OTIPEIECTUTH KOJTUYECTBO TEIIOTHI,
BBIJICIIIEMOE IPU MTPOTEKAHUHU JICKTPUUECKOTO TOKA MO MPOBOJHUKY.

Pa311e.11 6. :‘)KCIIepI/IMeHTaJILHLIe HCCJICA0OBAHUA MATHUTHOI'O
moJisA



Tema 6.1. U3y4yenune padoThl 3JIEKTPOMAarHuTa
Teopus: 4TO TaKOE IEKTPOMATHUT, IPUMEHEHUE AIEKTPOMArHUTOB.

[IpakTka: geMOHCTpaiusi pabOThl AIEKTPOMArHuTa, HaOIOJICHHE W3MEHEHHM MOKa3aHUU
JATYMKOB MAarHUTHOTO TOJIS PU U3MEHEHUU CUJIbI TOKa B 0OMOTKE 3JIEKTPOMAarHura.

Pa3jen 7. DxcnepuMeHTANbHbIE HCCIE0BAHUS ONITHYECKUX
AAIBJICHU.

Tema 7.1. UccaenoBanue siBJ1eHUsI OTPAKEHUS CBETA.

Teopus: 3aKOH OTpaKEHHUs CBETA.

[IpakTuKa: 10Ka3aTENbCTBO 3aKOHA OTPAXKEHUS CBETA C UCIOJIb30BAHUE JIaDOPaTOPHOTro Habopa
no ontuke. Tema 7.2. Ha0aioneHue uzo0paskeHusi npeaMeTa B cCHCTeMe ABYX 3epKaJl
(Moaeb mepuUcKoONa U IKKepa) Teopusi: 3aKOH OTPa)KEHHsI CBETA, YCTPOMCTBO U Ha3HAUEHUE
NEPUCKOIIA.

[IpakTuka: HaOMIOAEHUE NU300pAKEHUS MTPEAMETA B CUCTEME JIBYX 3epKall

Tema 5.3. UcciienoBanue siBjieHus: npeJiomyieHus cBera. OnpeneseHue OTHOCUTEIbHOI0
NoKa3aTeJsi BOIbI.

Teopus: 3aKOH NPETOMIIEHUS CBETA.

[IpakTuka: 10Ka3aTENbCTBO 3aKOHA MIPEIOMIICHUS CBETA C UCIIOJIb30BaHKE Ja00PaTOPHOTO
Habopa 1o OINTHUKE.

Tema 5.4. [lonyyenue n3o006pakeHuii ¢ NIOMOIIBLIO COOMPAaIOIIE JUH3bI

Teopus: muH3bI, BUIBI JTUH3, POKYC U ONTUYECKAs CUJIa JIUH3BI

[IpakTHKa: moydeHne n300pakeHN ¢ IOMOIIBIO COOUPAIOIIEH JTHH3BI C UCTIOIH30BAHUE
71a00paTOpHOTO HA0Opa MO OMTHKE.



TemarTuueckoe IVIAHUPOBAHHUE

Neni/ | Tema 3ansiTust Kon- | Tun Oo6opynoBanue u Mecro ®opma
n BO padoThbI MaTepHaJibl: NpoBeJe | KOHTPOJIA
4acos HUA
Paznen 1 ®dusznueckuii 3xcnepuMeHT U nudposBbie JadopaTopuu
11 | Texuuka Ge30macHOCTH | 2 Becena Kommbrorep, uudposast KaOuner | ®ponranbh
IIPHU BBIITIOJHEHUHU 11abOpaTOpHs ¥ €¢ JaTINKH buzuku as
nmabopaTopHBIX padoT.
Meroas! n3ydeHus
SIBJICHUH TIPUPOJIBI.
OusnuecKkui
AKCHEPUMEHT U
uudpoBsie
1ab0paTopuun
1.2 N3mepenue 2 [paktukym | Jlunelika, mTanreHuMpKynb, | Kabuner | @poHTATBH
(bu3NYECKUX BEIUYHUH. MUKPOMETP TEPMOMETD, buznku as
To4YHOCTE U aMIIEpMETP, BOJIBTMETP
MOTPENTHOCTD
M3MEpEHNI
1.3 Usrorosnenne momenn | 2 INpaxtruec | Kapron, HoxHuIsL muHelika, | Kabuner | MHauBuaya
HOHHMYCA ¥ H3MEPEHHUE C Kas pabora | Gpycok usukn | nmpHAs
€ro NOMOIIIbIO JAJTUHBI
Opycka
1.4 | U3mepeHue TOMIIUHBI 2 JIaGopatop | Becbl, nmmueiika, ¢onbra, | Kabuner | I'pymmosas
donbru Has paboTta | Tabmmia IIOTHOCTEH, | (hU3HKK
MHKPOMETP
15 OmnpenencHue 2 IIpaktidec | Apeomerp, Boma, Monoko, | Kabuner | I'pymmosast
IJIOTHOCTH Pa3INYHbIX Kas pa60Ta CIIMPT, paCTUTEIBHOE MACIO, (1)1/131/11(1/1
KUIKOCTEH canerkn
apeoMeTpoM
16 Habmronenue 2 HemoHcTpa | Mukpockon 6uonorndeckuii, | Kabuner | ®@poHTaibH
6POYHOBCKOFO LIMOHHBIN KpaCKH aKBapEIbHBIC, TYLIb, (1)]/13[/1[(1/1 as
JBIDKCHUS B PA3INIHBIX skcriepume | 10-15 mi mMornoka, creka
KUJIKOCTSIX HT MpEAMETHBIC JIA
MUKpOCKOMa-4 T, CTeKIIa
IIOKPOBHBIC IJIA
MUKPOCKOITUPOBAHUS
pazmepom 10x18 M — 4 i,
YallKa KpuCTaUIM3allnOHHasA
nuamerpoM 8-10 cm,
KHCTOYKA aKBAPCJIIbHAA
Pa3z(e.11 2. :‘)KCHepHMeHTaHBHbIe HCCJICAJOBAaHUA TCIIJIOBBIX SIBJICHUH.
2.1 HaoOmronenue 2 IIpaktnyec | CrepxeHb METHBIN, Kabuner | ['pymmoBas
TETIONPOBOIHOCTH Kas pabota | CTaJIbHOM, CTEKJISTHHBIH, GusuKH

Pa3JIMIHBIX BCIICCTB

CIMPTOBKA CO CIIUPTOM,
npoOupKa, CTakaH ¢ BOAOMH,
KapTOH, CIIMYKH




2.2 | llony4yeHue TEIIOTHI Jemoncrpa | Kommbrorep, nudposast Kabuner | ®poHTaibH
[IPU yape U TPEHUH st naboparopus, Gusuku | as
JIATYMKOM TEMIIEPATYPEI, JIBE
JIOCKH, JIBE CBUHIOBBIE
IIACTHHBI, MOJIOTOK
2.3 VcTaHnoBiieHHE JTaGopatop | Kommbrorep, udposast Kabuner | I'pynmoBas
TeIJIOBOIO OaaaHca Ipu Has pabora | maboparopusl, usuxu
CMEIINBaHUU BOJIBI AaT9MKOM TEMIICPATYPBI,
PA3HIHOI KaJIOPUMET, CIIUPTOBKA, [IBE
TeMHepaTypBI MEPHBLIC EMKOCTH, BEChI
24 Ornpenenenue JIaGopatop | Kommbrorep, udposast Kabuner | I'pynmnosas
yIENbHOM Has paboTa | Jlaboparopwus, Gusuku
TEIUIOEMKOCTHU JaTYUKOM TEMIICPATYPHhI,
Pa3IUYHBIX BEIIECTB U KaJIOPUMETD, LUIHHIPbI U3
CpaBHCHHE Pa3HbBIX MCTAJIJIOB,
MOJIyYE€HHBIX MEH3YypKa, BOJA
pe3ynbTaToOB C
TaOJIMYHBIMHU
3HAYEHHUSIMU
2.5 HaoOmronenue 3a Ipaxktiaec | TepmomeTp, CEKyHIOMED, Kabuner | ['pynmoBas
HarpeBaHUEM M Kas pabora | mMTAaTUB ¢ My()TOH U JIAITKOM buzHKH
[UIABJICHIEM Y KOJBILIOM, CIIMPTOBKA CO
HadTaNMHA 1 CITUPTOM, K0J10a, TIpoOHpKa ¢
roctpoenue rpaduka Ha()TATMHOM, CIIHYKH
TeMITepaTyphbl
2.6 OmnpenencHue JTaGoparop | Kommsrorep, mupposast Jla6oparo | I'pymmoBast
yI[GJ'IBHOfI TEIJIOThI Hasa pa6ora Ha60paTOpI/I}I, JaT4YUK | pHad
IJIABJICHHS b1 TEMITEPaTypbl, Kalopumerp, | pabora
COCY/l C TaOIMM JIbJOM,
COCYyJZl C BOIOH, BeChl C
rpy3amu
2.7 HaOmronenue 3a IMpaktraec | TepmMoMeTp, CEKyHIOMED, Kabuner | I'pynmoBas
HArpeBaHUEM U Kas paboTa | WTAaTUB ¢ My(QTON U NANKOH, | (hU3HKU
KUIIEHHEM BOJIbI 1 CIIMPTOBKA CO CIIMPTOM,
nocrpoenne rpaduka Ko0a ¢ IPOOKOH, CITHIKH
TeMIepaTyphl
2.8 Habmronenue IMpaktuaec | Kommbrorep, mudposast Kabuner | ['pymmoBas
MOTJIOIIEHHUS SHEPTUI Kas pabora | mabopaTopwus, (bU3UKH
[IpU UCIIapEHUU JaTYUKOM TEMIIEPATYPHI,
JKHJIKOCTH M BBIJICIIEHUE CTaKaH €O CMPTOM HJIH
eé Npy KOHIeHCaLlN BOJIO, BEHTHILITOP
napa
2.9 N3mepenne Ipaktuuec | YCTaHOBKA IS H3MEPEHHS Ka6uner | I'pymmosas
OTHOCHUTEJILHOM Kas paboTa | OTHOCHTENLHOH BJIAKHOCTH | (DM3HKH

BJIAKHOCTHU BO3/IyXa I10
ne(UIHTY BIa)KHOCTH U
TOYKE POCHI.

1o AepUIHUTY BIAXKHOCTH,
KOHIYKTOp IapooOpa3HbIit
OT IEMOHCTPAIIMOHHOTO
JIEKTPOMETPA, TEPMOMETD,
JIeN KOJIOTBIN WJIN CHET,
rpylia pe3suHoBasi, Ta0JuIa
JIaBJIEHNS, HACBIIIEHHOTO
BOJITHOTO I1apa OT
TeMIIepaTyphbl




2.10

Omnpenenenue KI1/]
YCTaHOBKH C
HarpeBaresieM-
CIIUPTOBKOM

JlaGopatop
Has paboTa

IunuHIp U3MEPUTENBHBINI,
BECBHI, TEPMOMETP, IIITATUB C
My(TOH U JaNKoOMH,
CIIUPTOBKA CO CIIUPTOM,
KoJ0a ¢ mpoOKo# U TPyOKOiA,
CTaKaH TOJICTOCTEHHBIN Ha
0,5 1 c BO#oM, CIIMYKHU

Kabuner
(107632187

I'pynnioBas

Pa3nen 3. DkcnepuMeHTAJIbHbIE UCCJIEIOBAHUSA JABJEHUS B dKMIKOCTAX U aTMOCepHOro

JAaBJICHUA.
3.1 | 3akon ITackais. 2 Ipaktuuec | KommnbroTep, nudponas Kabuner | I'pymnmoBast
Onpenenenue Kas pabora | Jlaboparopus, pusuxn
TABJICHHS YKHIKOCTH JatunkoM aasneHus 10kl]a,
IITaTUB, pabo4asi eMKOCTb,
TpyOKa, THHEeHKa
3.2 | AtmMocdepHOe 1 2 ITpaxtnyeck | Kommbrorep, mudposas Kabuner | I'pynnosas
0apoOMETPHUECKOE as pabora | maboparopus, Gusuku
JaBJICHUE. JaTYNKK aTMOC(HEPHOTO U
MareGyprekue a0COIIOTHOIO TaBJICHMS,
ToJTymapHs Marne0yprekue monymapus,
rpy3 5 kr, 10 KT, BAKYyyMHBII
Hacoc
Pﬂ?:l]&]'l 4, 3KCHepI/IMeHTaJII)HI)Ie HCCJICTOBAHUSA 3AKOHOB 3JICKTPOCTATUKH.
41 HaOmronenne 3akoHOB | 2 IMpakTuueck | DIEeKTPOCKOIIBI, Ka6uner | I'pynmosas
AIEKTPOCTATUKU asi pabora | DIEKTPOMETPHI, Y00HUTOBAS Nz

Y CTEKJISTHHAS TTAJIOYKH,
HIEPCTSHON U IIETKOBBIN
KyCKH MaTepHH, CyITaH
3JIEKTPUUECKUH, TTaJIOUKa C
M30JIALIMOHHON PYYKOH,
KOHIYKTOPBI IIApO00pa3HBIC

Pa3nen 5. JkcnepuMeHTAIbHbIE UCCJIEIOBAHUA MOCTOSTHHOTO TOKA H €r0 XapaKTepPUCTHK.

51 Hsrorosnenne 2 Ipakreyeck | JIBe MPOBOJIOKH M3 pa3sHBIX Kabuner | ['pynmoBas
TEepMOIIapbl as pa60Ta MaT€puaiioB, MasgIbHUK, (1)]/13[/1[(1/1
rajJbBaHOMETP, CIUPTOBKA CO
CIIMPTOM, CITMYKH
5.2 Haomronenue 2 Hemonctpa | Komnbrorep, mudpopas Kabuner | ['pynmoBas
3JIEKTPUYECKOI'0 TOKa B LIMOHHBII naboparopus, buznku
DIEKTPOJIUTAX OKCIIEpUME | JaTYMKaMU TOKA, HaHEIbKa C
HT ABYMs BJIEKTPOJAaMHU,

CTaKaHbI €
JUCTHWIITMPOBAHHAS BOIOM,
MOBapeHHasl cojib, caxap,
PacTBOp CEPHOM KUCIOTHI,
namma anekTpudeckas 15-25 Bu
Ha MOJICTaBKe, IUIETKa,
IITATHB, HaJI0UYKa
CTEKJISIHHAs,
COEIMHUTENbHBIE IPOBO/A,
MPOBOAHUK COCIUHUTENbHBIN
Ha M30JHUPYIOIIEH pydKe
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5.3 Haomronenne Hemonctpa | Mcrounuk nutanus, 2 Kabuner | ®poHTanbH
Pa3IUYHBIX JNIENCTBUI LIMOHHBIN niTaTuBa C MY(bTaMH U (1)1/131/11(1/1 ast
ANIEKTPUIECKOTO TOKA JKCIIEpUME | JIATIKAMH, KJTFOY, JKeTe3Hasn

HT WM HUKEINHOBAS
MIPOBOJIOKA, EMKOCTh C
PacTBOpOM METHOTO
KyImopoca, YrojbHbIe
3JIEKTPO/IBI, TAMITOUKA,
MEJHBINA TPOBOJ, IOKPBITHIN
HU30JIIIIUMOHHBIM MaTCpI/IaHOM,
JKCJIC3HBIN T'BO3/Ib,
JIyroOOpa3HbIii MATHHT,
paMKa MpsIMOYTOJIbHAS C
HAaBUTBIMU BUTKAMHU TOHKOI7[
MEJIHOM MTPOBOJIOKH

54 3akon Oma 1 yyacTka JTaGoparop | Kommerorep, rudposas Kabuner | ['pynmoBas
Lenu Has pabora | JlabOpaTopHsi, JaTYNK TOKA U usuxu

HaTPSDKEHUS),

HUCTOYHHK TOKa, 2 PE3UCTODA,
3 KIII04a, COEMHNTELHBIE
poBoIa

5.5 | Onpenenenue Jlaboparop | Komnbrotep, nupposas Kabuner | I'pynnosas
YIEIBHOTO Has pabora | J1abopaTopHsi, JaTINK TOKA U | (hM3HUKH
COTIPOTHUBIICHUS HanpsKeHns),

HpOBOI[HI/IKa HCTOYHHK TOKA, JICHTA
U3MEPHUTEIbHAS, KIIIOY,
IIPOBOJIOKA U3 HUXPOMA,
CTaJIH, COETUHNUTEILHEIE
poBoIa

5.6 | Uzyuyenue Jlaboparop | Kommetotep, nudposas Kabuner | I'pynnosas
MOCJEA0BATENBHOTO Has paboTa | nmaboparopus, JaTYHK TOKA U Gusuku
COEIMHEHUSI HaIPsKCHUA,

TIPOBOHHKOB HMCTOYHHUK TOKa, HAbOp pe3n-
CTOpPOB, COETUHUTENBHBIE
IPOBOJIA, KIIIOY.

57 Nzydyenue JIaGopatop | Kommbrorep, uudposas Kabuner | I'pynmoBas
napauielIbHOro Has pabora | JabopaTopus, TaTIMK TOKA H pusuku
COEIMHEHHUS HaIpsDKCHA,

TIPOBOJIHMKOB MCTOYHHK TOKa, HAOOp
PE3UCTOPOB, COCANHHUTEIbHBIC
poBO/IA, KITFOY.

5.8 N3ydeHue cMmemanHoro Jlaboparop | Kommetotep, nudposas Ka6uner | I'pynmosas
COEIMHEHUS Has paboTa | 1abOPaTOpHs, AATUNK TOKA U | DU3UKK
[IPOBOIHHUKOB HAIPSDKEHUS ),

MCTOYHHK TOKa, HA0Op pe3n-
CTOPOB, COCMHUTEIHHBIC
pOBO/IA, KIIOY.

5.9 N3yuenue cmemanHoro IMpaktukym | [ogGopka omuMITHaHBIX Kabuner | ®poHTansH
COCIUHEHUA Io 3aJa4 Ha CMCIIaHHOC (1)1/131/1[(1/1 ast
IIPOBOIHUKOB PEIICHUTIO COEIMHEHNE

3az1a4
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5.10 | Uzyuenue 3aKoHa | 2 Jlabopatop | Kommbrorep, uupposas KaOuner | ['pymnmoBas
I[)KOYHH'HGHH& Has pabota | mabopaTopus, JaTYMK TOKa U (1)1/13I/IKI/I
HanpsHKEHUs),
MCTOYHHK TOKA, PE3UCTOP,
KJIFOY, COCTMHUTEIbHBIC
IPOBOJIA, IITATHB,
KAJIOPUMETP, EMKOCTB C
BOJIOM
Pa3zjien 6. JkcnepuMeHTAJIbHbIE UCCIEI0BAHUS MATHUTHOTO MOJIA
6.1 N3yuenne paboTsl | 2 Hemonctpa | KommsioTep, nudpoBas Kabuner | ®ponransu
3JIEKTPOMArHUTa LMOHHEIA | J1aboparopusi, usuxu | as
9KCIEPUME | JaTYUKAMH TOKA
HT MAar"dMTHOI'O I10JI, HCTOYHHUK
IMUTaHus, DJICKTPOMAIrHHT,
peocTaT, K04, MaronuTHas
CTpEiiKa, COCIMHUTEIIbHBIC
POBOJIA
Pa3jien 7. DxcnepuMeHTANIbHbIE HCCJIEIOBAHNUSI ONTHYECKUX SIBJICHUI.
7.1 UccnenoBanue siBIeHAS | 2 JlabopaTtop | McTo4HHK CBETA C JTAMITON Kabuner | ['pynmoBas
OTpaKE€HHUs CBETA Hasi paboTa | HaKaJIUBaHUs, KOPILYC buzuKH

OCBETHUTENS (HACTOJIBHBIH),
IUTaCTHHA C

OIMHAPHOW MIENBI0, MO,
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IJIOCKOC 3€PKaJIO Ha
YIr'OJIKOBOM ACPIKATCIIC,
HNCTOYHUK DJICKTPOIMUTAHUA

7.2 HaGJIIOl[eHI/Ie 2 Ha6opaTop Onrtuyeckas CKaMbsl, 3€pKajia Ka6I/IHeT prHHOBaSI
I/I306pa)KeHI/ISI Hpe;[MeTa Hasid pa60Ta Ha YT'OJIKOBBIX ACPKATCIAX — (1)1/131/11@1
B CHUCTEME JIBYX 3epKall 2 mT., JII/IM6, CTOUKH, DKpaH,

CTOMKa, JIMHEUKHU Ha
MarHUTHBIX MOJIOCKAX

(Mozmeny mepuckomna u

JKKepa)

7.3 | UccnenoBanwue siBeHust | 2 Jlaboparop | McTouHuk cBeTa C J1amIioi Kabuner | ['pymnmnoBas
MIPEIOMIIEHHS CBETA. Hasi paboTa | HaKaJIMBaHMs, KOPITYC ¢buzuku
3MepeHne oKasaTens OCBETUTEINS (HACTOIbHBII),

IIJJACTUHA C OAMHAPHOMN
IIeJbI0, TUMO, TIPO3pauHBIN
TOTYIHINH]IP, HICTOYHHK
JJIEKTPONUTAHHS, KIOBETa C
BOJIOM, JIMCT KJIE€TYATOM
Oymaru, sKpaH, JUHEHKa Ha
MarHUTHBIX MTOJIOCKAX,
OymakHas canderka

IMPpCIOMIICHUS BOJbI

7.4 | [Tonydenue 2 Jla6oparop | Mcrounnk anekrponutanns, | Kabuner | ['pymmoBas
I/I306pa)KeHI/II\/'I C Has pa60Ta HCTOYHHK CBE€TAa HAa OCHOBEC (1)1/131/11(1/1
TTOMOIITHIO JIaMITbl HAKAJIMBAHUS,

OIITHYECKAsI CKaMbsI, CTOMKa
I KPpEIIJICHUS UCTOYHHKA
CBETa, DKpaH, CTOMKa ¢
BIIPECCOBAHHBIMHU
MarHATaMH 151 KperUIeH s
JKpaHa Ha

CKaMbe, COOMPAIOIITIE JIMH3A
Ne 1 uNe 2 Ha cToMKax,
paMKa ¢ 00BEKTOM (PHCYHOK
B BUJIE CTPENIKH, HAHECEHHOU
HAa TUIEHKY), CTOMKA JIJIs
KpEIUIEHUS] PAMKH C
PUCYHKOM.

coOMparoIIe TMH3BI

Hroro: 68 yacos
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