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IosicHuTeNLHAA 3aNUCKA

duznyeckoe 00pa3oBaHUE B CHCTEME OOIIEro W CPEIHEr0 00pa30oBaHUs 3aHUMACT OJHO W3
BEIYIIUX MecCT. SIBsisich (YHIaMEHTOM HAyYHOTO MHPOIOHMMAHHsS, OHO CIIOCOOCTBYET
(dopMHUpOBaHUIO 3HAHWK 00 OCHOBHBIX METO/AX HAyYHOTO TO3HAHHS OKPYXKAIOIIEro MHupa,
(dyHIaMEHTAIBHBIX HAYYHBIX TCOPUH M 3aKOHOMEPHOCTEH, (OPMUPYET y YUYalIUXCS yMEHHS
UCCIIEIOBATh M OOBSICHATH SIBICHUS MPUPO/BI U TEXHUKU.

Kak mkonbHBIH peamert, Gu3uka 001a1aeT OrpOMHBIM TYMaHUTAPHBIM ITOTEHITUAIOM, OHA
aKTUBHO (OPMHUPYET HWHTEJUIEKTyallbHbIE ¥  MHPOBO33PEHUYECKHE KayecTBAa JIMYHOCTH.
Juddepernmarius npeanonaracT TakKyro OpraHu3aIfio mpoiecca 00y4eHus, KOTopasi yYUThIBACT
UH/IMBUYyaJIbHbIE OCOOCHHOCTH YYalllUXCs, UX CIOCOOHOCTH M MHTEPECHI, JIUYHOCTHBIN OIIBIT.
Huddepennmanus obydeHus ¢GU3MKE MO3BOJSET, C OJHOM CTOPOHBI, 00eCHeUnuTh 0a30BYIO
MOATOTOBKY, C JAPYrOil — YHIOBJIETBOPUTH MOTPEOHOCTH KaXJIOTO, KTO MPOSBISET HHTEPEC H
CHOCOOHOCTH K IPEAMETY M BBIXOJHT 32 PAMKH W3y4eHHS (DU3HKH B IIKOJIBLHOM Kypce.

Pabouas nporpamma no ¢usuke «dusznka BOKpYr Hac» MperHa3HayeHa i OpTaHU3aIiH
BHEYpouHOU nestenbHOCTH «Touka pocrtay oOyuarommxcs 7-9 kimaccoB. Cpok peanu3aiiu
nporpammsl: 1 roa. 7 knace — 34u4., 8 knacc -344., 9 knace — 34 u.

JlaHHas mporpaMMa TMO3BOJIIET 00YYAIOIIMMCSI O3HAKOMHUTBCS C METOJMKOM OpraHU3aluu 1
IPOBENICHHS HKCIIEPUMEHTAIBHO-HCCIIEI0BATEIBCKON JESITEIbHOCTH B COBPEMEHHOM Y4eOHOM
nporiecce 1o Gpu3nKe, 03HAKOMHUTBCS CO MHOTUMH MHTEPECHBIMU BONPOCAaMU (DU3HUKH HA JTAHHOM
srane OOy4YeHHWs, BBIXOAALIMMH 32 PaMKH IIKOJIBHOW MPOTPaMMbl, PACHIMPUTH IEJIOCTHOE
NpeACTaBICHUE O TMpoOJeMe JaHHOW HayKd. OKCIIEpUMEHTANIbHAS JCSTEIbHOCTh OyleT
CHOCOOCTBOBAaTh PA3BUTHIO MBICIHUTENBHBIX ONEpalii ¥ 00UmIeMy HWHTEIUIEKTYyaIbHOMY
Pa3BUTHIO.

He menee BakHBIM (DaKTOPOM peanu3alvd JAHHOH IMPOrpaMMBl SBISIETCS CTPEMIICHHUE
pa3BUTh Yy Y4YalIMXCSl YMECHHE CaMOCTOSTEILHO padoTarh, JAymaTh, SKCICPUMEHTHPOBATH B
ycnoBHAX J1aboparopun neHTpa «Todka pocray, a TakKe MPUMEHSTH MOJyYCHHbIC 3HAHUS JUIS
pelICHHUST KAaueCTBCHHBIX, KOJMYCCTBEHHBIX W OKCIIEPUMEHTAIBHBIX 33734  Pa3JIUYHOM
cinokHoctu. ConepkaHue TPOTPaMMBl  COOTBETCTBYET IIO3HABATEIBHBIM  BO3MOXKHOCTSAM
IIKOJIbHUKOB M TPEJOCTaBIsieT UM BO3MOXKHOCTH pa0dOTaTb Ha YPOBHE IOBBIIIEHHBIX
TpeOoBaHuUil, pa3BHBasi y4ueOHYI0 MOTHBALUIO.

OCOOEHHOCTBIO JTaHHOM MPOrpaMMBbl BJISIETCA TO, UTO:

® OHa HamIpaBJieHAa Ha JOCTHXKEHHE OOydaroluMUcs B OOJIbLIEH CTENEHU JIMYHOCTHBIX U
METaIpeIMETHBIX PE3ylIbTaTOB;

® COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEN yJaluxcs;

® [IOCTETIEHHO BBOJUTCS MPOEKTHAas JEeSATeIbHOCTh — OT MUKPO-IIPOEKTOB B 7 Kjacce 10
WH/IMBUYaJIbHBIX MIPOEKTOB B 9 Kiacce;

ean v 3apaum

Onwupasicb Ha HMHIUBHIyaJbHble 00pa30BaTeIbHBIE 3alPOChl U CIOCOOHOCTH Ka)JI0ro
pebeHKka mpu peanuzanuu nporpammsl «Pu3nKa B 3a7a4ax U SKCIEPUMEHTax», MOXKHO JIOCTHYb
OCHOBHOM II€NT - Pa3BUTh y OOYYAIOLIUXCS CTPEMJICHHE K JaJbHEHIIeMy CaMOOIpeeseHHIO,
WHTEJUIEKTYalbHOM, HAydHOM M  IPAKTUYECKOM CAaMOCTOSATEIBHOCTH, II03HABaTEJIbHON
AKTUBHOCTH.

Jns peanuszanuu nenei kypca TpeOyeTcsl pelleHHe KOHKPETHBIX MpPaKTUYeCKUX 3ajiad.
OcHoBHBIC 321241 BHEYPOYHOM 1€ TeJIbHOCTH N0 (PM3UKHU:

* BBISBJICHHE WHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH yYalIMXcs K
pa3IMYHBIM BHJIaM AESTEIbHOCTH;

® (I)OpMI/IpOBaHI/Ie MPEACTAaBJICHHA O SABJICHUAX U 3dKOHAX OKPYKAKOIICTO MUPA, C KOTOPhIMU
IIKOJIbBHHUKHW CTAJIKHMBAKOTCS B HOBCG}IHGBHOﬁ KHU3HU,

® (I)OpMI/IpOBaHI/IC MNpEaACTaBJIICHUA O HAYYHOM MCTOJC ITO3HAHUS



* pa3BUTHE UHTEPECA K UCCIIE0BATENbCKOM NEATEIbHOCTH;
* pa3BUTHE OIBITA TBOPUECKOM JEATEILHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

* pa3BUTHE HaBBIKOB OpraHM3allMM HAyyHOro Tpyzaa, pabOThl €O CIIOBapsAMHU H
SHIMKJIONEUSIMU;

* CO3JaHME YCIOBHM [UIsi pealu3allid BO BHEYPOUYHOE BpeMs MNPHOOPETEHHBIX
YHUBEPCAIbHBIX YUE€OHBIX ACHCTBUI B YPOUHOE BpeMS;

* pa3BuTHE ONbITa HE(POPMATBHOTO OOIIEHUS, B3aMMOJCHCTBUSA, COTPYIHUYECTBA;
pacuIpeHre paMoK OOILEHHS C COLUYMOM.

* opMHpOBaHE HABBIKOB MOCTPOEHUS (U3MUECKUX MOENCH U OINpeeIeHUs IPaHuLl UX
MIPUMEHUMOCTH.

* COBEpPUICHCTBOBAHWE YMEHUI MPUMEHSATH 3HAHUS MO (PU3MKE JUI OOBSCHEHUS SBICHUN
MIPUPOJIBI, CBOMCTB BEIIECTBA, PEIIeHUs (PU3NUECKUX 33/1a4, CAMOCTOSATEIHHOIO TPUOOPETEHUS U
OLIGHKM HOBOH wuH(popManuu (U3NYECKOTO COJCpIKAHUS, HCIOIB30BAHUA COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH;

* WCIOJNb30BaHHE TNPUOOPETEHHBIX 3HAHWH W YMEHHW JUIS DPELICHUS TPAKTHYECKUX,
JKU3HEHHBIX 33]1a4;

® BKJIFOYCHUC yqalmuxcs B pa3H006pa3Hy}0 ACATCIIBHOCTD: TCOPCTUICCKYIO,
MPAKTHYCCKYHO, aHAJIUTHYCCKYIO, IIOMCKOBYIO,

* BpIpa0OTKa THOKUX yMEHHI MEPEeHOCUTHh 3HAHHWSA M HABBIKM HA HOBBIE (POPMBI y4eOHOM
paboThI;

* pa3BUTHE COOOPA3UTENBHOCTH U OBICTPOTHI PEAKLUU MPH PEIIEHUU HOBBIX Pa3IUYHbIX
($u3MUecKUX 3a/1a4, CBSI3aHHBIX C IPAKTUYECKOH e TeIbHOCTBIO.

IInanupyemble pe3yJbTaThl

JlocTrxeHne MIaHUPYEeMbIX Pe3yJbTaTOB B OCHOBHOM IIKOJE MPOHCXOAUT B KOMILIEKCE
UCIIOJIB30BaHUS YETHIPEX MEKIUCHMIUIMHAPHBIX y4eOHbIX mporpamm («@opMupoBaHue
YHHUBEpPCAJIbHBIX YUeOHBIX neiicTBuily, «®opmupoBanrne NKT-koMeTeHTHOCTH 00ydaromuxcs,
«OCHOBBI y4EOHOUCCIIEOBATEILCKOM M MPOEKTHOW JesATeNbHOCTU», «OCHOBBI CMBICIOBOIO
YTeHUs U paboThl C TEKCTOM») M Y4eOHBIX MPOrpaMM IO BCEM MIpeaMeTaMm, B TOM YHUCIE IO
¢dusuke. [locne n3ydeHus: mporpaMmmbl 00yJarOIIuecs:

* CHCTEMAaTHU3UPYIOT TEOPETUYECKHE 3HAHWA W YMEHMS MO PELIICHUIO0 CTaHAAapTHBIX,
HECTAaHAAPTHBIX, TEXHUYCCKUX U OJIMMIIMAAHBIX 3aJia4 pa3jIMdYHbIMU METOAAMU,

® BLIpa6OTaIOT I/IH)II/IBI/II[yaJ'IBHHﬁ CTWJIb PCHICHUS (I)I/ISI/I‘ICCKI/IX 3agad.

¢ COBCPHICHCTBYIOT YMCHHA Ha MPAKTUKEC IIOJb30BATHCA HpI/I60paMI/I, IMPOBOJUTH
U3MepeHus (pU3nUecKux BeJWYHMH (ONpPEeNnsaTh LeHy JAeJIeHUs, CHUMaTh NOKa3aHus, cOOII0IaTh
IpaBHJia TEXHUKU OE30M1aCHOCTH);

* Hay4aTcs MOJIb30BaThCsl MpUOOpaMu, C KOTOPHIMU HE CTAKUBAIOTCS HA YpOKax (PU3MKHU B
OCHOBHOM TITKOJIE;

* COBEpIICHCTBYIOT HAaBBIKM IIMCBMEHHOM M YCTHOM pe€UdM B IPOLECCE HANMCAHUA
HCCJIEJIOBATENIbCKUX padOT, MHCTPYKIMHA K BBIIOJHEHHBIM MOJEISIM U Mpudopam, mpu
BBICTYIUICHUSAX Ha HAYYHO — MPAKTUYECKUX KOH(PEPEHIMIX pPa3IMYHbIX YPOBHEH.

* OIpenensaT AajibHENIIee HallpaBlIeHue Pa3BUTUSI CBOMX CIIOCOOHOCTEH, cdepy HaydHbIX
MHTEPECOB, ONPEENIATCS ¢ BEBIOOPOM JalbHEHIIero oopa3oBaTebHOTO MapuIpyTa, AajJbHEHUIIEero
npoduins oOydeHusl B cTapiiei MIKoe.

Ilpeomemnvimu pezynomamamu nporpaMmMbl BHEYPOUHON JAESITEIbHOCTH ABIISIOTCA:
OOyuaromuiicss TOTYYUT BO3MOXKHOCTH JJsi (POPMHUPOBAHHS CIEAYIOIINX MPEIMETHBIX
pe3yiIbTaToOB:



® 3HAHUS O MPUPOAE BAKHEHIINX GUBNUECKUX SBICHHUNA OKPYKAIOIIETO MUPA U IOHUMAaHHE
CMbICTa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3yUYEHHBIX SIBICHUN;

® YMEHHUS TI0JIb30BAaThCSl METOAAMH HAYYHOTO MCCIIEI0BAHUS SIBJICHUI MPUPOJIbI, TPOBOIUTH
HAOMIONCHUS, IUTAHUPOBAaTh M BBINOJHATH OKCIEPUMEHTHI, 00padaThiBaTh PE3yIBTAThI
M3MEPEHHM, MPEJCTaBIATh PE3YAbTaThl U3MEPEHUIl ¢ MOMOIIbI0 Tabmuil, rpadukoB U Hopmy,
OOHapy)XHBaTh 3aBUCHMOCTH MEXAY (U3HUYSCKUMH BEITUYMHAMH, OOBSICHATH IOTYYCHHBIE
pe3ynbTaThl U JIeJaTh BHIBOJIbI, OLIEHUBATh TPAHUIIbI IOTPEUTHOCTEN PE3y/IbTaTOB U3MEPEHHIA;

® YMEHHUSI TPHUMCHITh TEOPETUYCCKUE 3HaHWUA MO (U3MKEe HA TPAKTUKE, pPElIaTh
duznyecKkre 3aJa4u Ha MPUMEHEHHE MMOTYIeHHBIX 3HAHUM;

® yMEHUS U HAaBBIKM MPUMEHSTHh IOJyYEHHbIE 3HAHUS ISl OOBSCHEHUS MPUHIUIIOB
JNEHCTBUS BaXKHEMIINX TEXHUYECKUX YCTPOMCTB, PELICHUS MPAKTUYECKUX 3a/1a4 MMOBCEIHEBHOU
KU3HU, obecrieueHuss O€30MacHOCTH CBOEH KHM3HHU, PAMOHAIBHOTO TPUPOIOIOIBE30BAHUS U
OXpaHbI OKpYXKaIoIIeH cpebl;

o (hopMUpOBaHUE YOSKICHHUSI B 3aKOHOMEPHOU CBSI3U U TI0O3HABAEMOCTH SIBICHUI TPUPOJIBI,
B OOBEKTUBHOCTH HAyYHOTO 3HAHWS, B BBICOKOW IIEHHOCTH HAayKH B Pa3BUTHHU MaTepUaTbHOU U
JIyXOBHOW KYJIBTYPBI JIFOJIEH;

® Pa3BUTHUE TEOPETUICCKOTO MBIIIUICHUS HA OCHOBE (DOPMUPOBAHUS YMECHHI YCTAHABINBATh
(bakTbl, pa3auvarh MPUYUHBI U CJIEJICTBUSI, CTPOUTh MOJIENIN U BBIIBUTaTh TUIIOTE3bI, OTHICKUBATH
u (hopMynupoBaTh J0Ka3aTelbCTBA BBIABUHYTHIX THIIOTE3, BBHIBOJUTH U3 JKCIEPUMEHTAIBHBIX
(aKTOB M TEOPETUICCKUX MOJIENeH (PU3NIECKUE 3aKOHBI;

® KOMMYHHKATUBHBIE YMEHHS: JOKJIQAbIBaTh O pe3yibraTaX CBOET0 HCCIEeIOBaHMUS,
y4acTBOBaTh B JIUCKYCCHUM, KPAaTKO U TOYHO OTBEYATh HA BOIPOCHI, UCIOIH30BATh CIIPABOUYHYIO
JUTEpaTypy U Ipyrue UCTOYHUKU MH(POPMAIIHH.

Memanpeomemnvimu pe3yromamamu NporpaMMbl BHEYPOUHOU ESITEIIBHOCTH SBIISIFOTCS:

OO0yuaromuiicst MOIy4YUT BOZMOKHOCTH AJIs1 (POPMUPOBAHUS CIEAYIOUINX METAIPEeIMETHBIX
pEe3yIbTaToOB:

® OBJIQJICHHE HAaBBIKAMH CaMOCTOSATEILHOTO IMPHOOPETCHUSI HOBBIX 3HAHWH, OpraHH3allud
y4eOHOM JesATEeIbHOCTH, TOCTAaHOBKU II€NieH, ITUTAaHUPOBAHUS, CAMOKOHTPOJSI W OICHKH
pe3yNIbTaTOB CBOEU JEATEIBHOCTH, YMEHUSIMHU NPEABUIAETH BO3MOMKHBIE DPE3YJIBTAThl CBOMX
JIEHCTBHIA,

® IOHMMaHWE PA3IUYUI MEXKAY UCXOTHBIMU (DAKTaMU W TUIIOTE3aMU JJIsl UX OOBSCHEHHS,
TEOPETUUECKUMU MOJIENIIMH M peaJbHbIMU O0bEKTaMH, OBJIaJICHIE YHUBEPCAIbHBIMU YUeOHBIMU
JEUCTBUSIMU Ha MPUMEpaxX TUIOTE3 ISl OObSICHEHHS M3BECTHBIX ()aKTOB U IKCIEPUMEHTATHHOM
MPOBEPKU BBIIBUTAEMBIX THUIIOTE3, pa3pabOTKU TEOPETUUYECKUX MOJeNel MpOIEeCcCOB WU
SIBIICHUIA;

¢ hopMUpOBaHUE YMEHUI BOCIIPUHUMATh, IIepepadaThIBaTh U MPEIbIBISATh HH()OPMAIIHIO B
CIIOBECHOH, 00pa3HOHM, cHUMBOIMYECKOM (opmax, aHaIM3UpoOBaTh ©  MepepadaThiBaTh
MOJIYYCHHYIO MH(OPMAIINIO B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/1a4aMU, BBIIEISATh OCHOBHOE
COJIEp)KaHUE TIPOYUTAHHOIO TEKCTA, HAXOAWTh B HEM OTBETHl HAa IOCTABJICHHBIE BOIPOCHl U
u3jararh ero;

® IpUOOpETEHNE OMBITa CAMOCTOSTENBHOTO TMOMCKA, aHalu3a W oTOOopa HH(pOpMaluu C
WCIIONB30BAaHUEM PA3UYHBIX HCTOYHMKOB M HOBBIX HWH(OPMAIIMOHHBIX TEXHOJIOTUN IS
pelIeHNs TO3HABATENIbHBIX 33]1a4;

® pa3BUTHE MOHOJIOTMYECKOM M JAMATIOTMYECKOW peud, YMEHHs BbIpa)kaThb CBOM MBICIIH,
CIIOCOOHOCTH BBICTYIIMBATh COOECENHMKA, MOHUMATh €ro0 TOYKY 3pPEHHS, MPU3HABaTh MPaBO
JIPYroro 4ej0BeKa Ha NHOE MHEHUE;

® OCBOCHHME MNPUEMOB  JCHUCTBUM B  HECTAHJAPTHBIX  CUTyalUsX, OBJAJCHUE
IBPUCTUYECKUMHU METOJAMH PEIICHUS TPOOIeM;

e hopMupoBaHUE yYMEHHI pabOTaTh B TPYIIE C BHIMOJHEHHEM PA3JIMYHBIX COIUATBHBIX
pOJIEH, IPEICTABIISITH M OTCTAWBATh CBOM B3TJISIIBI M YOCKICHUS, BECTH JUCKYCCHIO.



PeryastuBHbie YY/]

OOyuaromuiicss MOIYYUT BO3MOXKHOCTBH Ul (DOPMUPOBAHMS CIEAYIOIIUX PEryIsTHBHBIX
YVI.

e YMEHUE CaMOCTOSITEJIbHO ONpEAENATh LEIM OOy4eHHUs, CTaBUTh U (OPMYIUPOBATH
HOBBIC 33/1a4M B y4€0e M NO3HABATEIBHON JIEATEILHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOCH
IIO3HABATEJILHOMN 1EATENBHOCTH.

e YMeHHE CaMOCTOSITEIbHO IUIAHUPOBATh IyTH JOCTIDKEHUS IeJiel, B TOM YHUCIIE
aJbTEPHATHUBHBIC, OCOZHAHHO BHIOMpaTh Hanboee 3 (HEKTUBHBIE CIIOCOOBI PEIICHUST YICOHBIX U
MO3HABATENbHBIX 33/1a4.

e YMEHHE COOTHOCUTH CBOM JCHCTBUA C INIAHUPYEMBIMH DPE3YJIBTATAMM, OCYILIECTBIATH
KOHTPOJIb CBOCH JEATEJIbHOCTH B IPOLECCE IOCTHKEHUS PE3yibTaTa, OHNPEAEIATh CIIOCOOBI
NeMCcTBUI B paMKax NPEAJIOKEHHbIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATh CBOM AEUCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTyaLUEH.

o YMmeHune OLICHUBATL IIPABUJIBHOCTL BBIIIOJIHCHUA y‘-IGGHOfI 3aJa4du, COOCTBEHHEIE
BO3MOKHOCTH €€ pelICHUs.

e BrajeHne OCHOBaMU  CaMOKOHTPOJIS, CAMOOLICHKM, IPUHATUS  pEUIEHUM U
OCYIIIECTBJIEHUS! OCO3HAHHOT'O BbIOOpA B YUEOHO! U 1103HABATEIbHOM JEATEIbHOCTH.

ITo3naBarenasbHubie Y Y/l

OO0yuaromuiicss TOTYYUT BOZMOXKHOCTH JIJIs1 (JOPMHUPOBAHUS CICAYIOIIMX MO3HABATEIbHBIX
VYVII.

e YMeHHE OmpeleNsTh IOHSATHUS, CO3/1aBaTh O00O0OIIEHUs, YCTaHABIMBATh AHAJIOTHUH,
KJIacCU(PUITMPOBATh, CAMOCTOSITEIBHO BBHIOMPATh OCHOBAHHUS M KPUTEPUHU I KiIacCH(pUKAIIIH,
yCTaHaBIWBATh MPUYUHHO-CICJCTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYXKJICHHE,
YMO3aKIIo4YeHrue (HHAYKTUBHOE, TEAYKTUBHOE, 10 aHAJIOTUH) U JIENaTh BHIBOJIBI.

o YMeHue CO3/1aBaThb, IPUMCHATL U Hp€06pa3OBHBaTL 3HAaK1M U1 CUMBOJIBI, MOJCJIN U CXCMBI
JJIA pCHICHUA y‘{e6HBIX M II03HAaBAaTCJIIbHBIX 3aJa4.

e CMEBICIIOBOE UTEHHE.

e QOpMHUPOBAHUE M PA3ZBUTHE SKOJIOIMYECKOTO MBIIUICHNS, YMEHHE NPHUMEHSTh €ro B
MO3HABATEJIIbHON, KOMMYHMKaTHUBHOM, COLMAlIbHOW MpPaKTUKE U  MNPOPecCHOHATbHON
OpHUEHTALINH.

e Pa3puTHE MOTHBALMU K OBIIQACHHUIO KyanypOfI AKTUBHOT'O HCITOJIb30BAHUSA CHOBapeﬁ u
APYrux MOUCKOBBIX CUCTEM.

KommynukaruBubie YY/[

e YMEHHE OpraHHU30BBIBaTH Y4€OHOE COTPYAHHUYECTBO U COBMECTHYIO NEATEIbHOCTH C
YUWTEJIEM U CBEpCTHUKAaMU; paboTaTh MHAMBUYAJIBLHO U B TPYIIE: HAXOAUTh O0lIee pelieHne u
paspeniatbe KOH(QJIUKTHI HA OCHOBE COIJIACOBAHUS MO3ULIMHI U yu€Ta MHTEPECcOB; (OpMyIupoOBaTh,
apryMeHTHPOBAaTh U OTCTauBaTh CBOE MHEHUE.

e YMEHHE OCO3HAaHHO HCIIOJIB30BaTh pPEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadei
KOMMYHUKAIIUW JIS1 BBIPAXKCHUSA CBOUX YYBCTB, MBICIIEH U HOTpe6HOCTeI\/'I IJId TIJTAHUPOBAaHUA U
pEryJiliui CBOEH NESATEIbHOCTH; BIIAJICHUE YCTHOM M NMHCBMEHHOW PEYBI0, MOHOJIOTHYECKON
KOHTEKCTHOU pEYbIo.

e DopMHUpOBaHME W  pa3BUTHE KOMIIETEHTHOCTH B  0OOJacTH  HCIOJIb30BaHUS
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — UKT).

Juunocmuvimu pezynrpmamamu IpoOrpaMMbl BHEYPOUHOM JEITETBHOCTH SBIISFOTCS:

OOyyaromuiicss MOJyYUT BO3MOXKHOCTH JUIsi (DOPMHPOBAHUS CICTYIOUIUX JIMYHOCTHBIX
pEe3yIbTaTOB:

® pa3BUTHE  IIO3HABATCIILHBIX  HMHTEPECOB,  HMHTCJUICKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEIH;



® yOeXK/IEHHOCTh B BO3MOXKHOCTH TIO3HaHMS TNPHUPOIBI, B HEOOXOAMMOCTH Pa3yMHOTO
VCIIOJIb30BaHUS NOCTH)KCHUN HAyKW M TEXHOJIOTHH Ul NAJIbHEUILIEro pa3sBUTHS YEI0BEYECKOTO
o0miecTBa, yBaKCHHE K TBOpPLAM HAyKH W TEXHHUKH, OTHOIICHHE K (U3MKE KaK K DJIEMEHTY
00111€4€eI0BEYECKON KYIBTYPBbI;

® CaMOCTOSITENIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U IPAKTUYECKUX YMEHUM;

® TOTOBHOCTH K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU HMHTEPECaMHU
Y BO3MOKHOCTSMU;

® MOTHBALUs 00pa30BaTEILHON JIEATEILHOCTH HA OCHOBE JIMYHOCTHO OPUEHTHUPOBAHHOIO
NOJX0/a;

e GpopMHUpOBaHUE LIEHHOCTHOTO OTHOLICHHS ApPYyr K JAPYrY, K YYHTEII0, K aBTOpam
OTKPBITUI ¥ N300peTeHH I, K pe3yabraraM 00ydeHHUsI.



Conep:kaHue BHEYPOUYHOIl 1eSITeJIbHOCTH MO (pu3uke «Du3uka

BOKPYT Hac»

7 xaace
Ne | Ha3Bpanue pazgena Conep:xxaHnue y4eOHOr 0 mpeaMeTa, Kypca
(TembI)
IlepBonauyanabHbIE Ilena nenenus uamepuTenpHoOro npudopa. OnpeneseHue HeHb
1. | cBenenusn o JeNIeHUSIM3MEPUTENBHOTO LuinHApa. OnpeaeneHue reoMeTpuIeckux
CTPOEHHHUBEIECTBA | pa3MepoB Tena. M3roroieHne n3MepuTeIbHOrO HHIMHAPA.
Nsmepenne
TeMmmepaTypsl Tena. i3mepenue pa3MepoB Manbix Tei. M3mepenue
TOJIIIMHBI JINCTA OyMarm.
B3aumopeiicTBue Tes1| M3MepeHne CKOpOCTH IBUKEHUS Tena. VI3MepeHne Macchl Tena
2. HEenpaBUILHOU (hopMbI. MI3MepeHue MII0OTHOCTH TBEPIOTO Tea.
W3mepenue odbeMa mycToThl. MccnenqoBanue 3aBUCHIMOCTH CHITBI
TSDKECTH OT Macchl Tea. OnpeeneHue Macchl U Beca BO31yXa.
Crnoxxenue cui, HalrpaBJIEHHBIX MO OJIHOM mpsiMoi. 3MepeHue
KECTKOCTHU NpYxHHbI. V3Mepenue ko3 duiimenta cuibl TpeHus
CKOJIbXKeHUs1. PelleHne HecTaHIapTHhIX 33134
JaBiienue. HccnenoBanye 3aBUCUMOCTH JaBJICHUS OT IUIOLIAN IIOBEPXHOCTH.
3. | JaBaenne Ornpezenenue AaBieHUs! TBEPAOIo Tesa. BeruuciieHue Cuibl, ¢
JKHIKOCTei M ra3oB | KoTopoiiarMoc(epa JaBUT Ha TIOBEPXHOCTH cTojda. Onpenenenue
MAacchl Tella, IUIABAOLIET0 B Boze. OnpeieneHne IIOTHOCTH TBEPAOro
Tena.
Onpenenenue o0beMa Kycka JibJa. M3ydeHue yciioBus INIaBaHUS Tell.
Pemenne HecTaHAapTHBIX 3a/1a4
Padora n Beruucnenue paboTsl 1 MOIIHOCTH, pa3BUBAaEMOI YUEHUKOM IIpU
4. | MOIIHOCTD. noxbeme ¢ 1 Ha 3 atak. OnpeneneHre BEIUTPHIIIA B CHJIE.
OHeprus HaxosxneHueneHnrpa TspkecTy iockoit ¢purypst. Beruncnenue KI1/{
HaKJIOHHOM
IUIOCKOCTH. M3Mepenne kuneTnueckon snepruu. M3mepenue
HNOTEHIMAIBHOM SHeprun. PemeHre HecTaHIapTHBIX 33/1a4.
8 ki1ace

Ne, HazBanue pazaesia Conep:xaHue y4eOHOT0 MpeMeTa, Kypca
(TeMbl)

1. | ®usuueckuii meTox Onpenenenre MeHsl JeIeHus MPUOOPOB, CHATHE TTOKA3aAHHIA.
U3Yy4YeHHs MPUPOIbI: Onpenenenne NorpenHOCTel U3MEPEHUN.

TeopeTHYeCKUH 1
IKCIePUMEHTATbHbIN

2.| TennoBble siBaeHusi 1 | OnpezeneHue yIJIMHEHUS Tella B IIPOIecce U3MEHEHHS
MeTOobl UX Temneparypsl. Penienue 3aaq Ha onpeencHue KoJauuecTsa
HCCJICOBAHUSA Ter1oThl. [[puMeHeHne TemoBoro paciuperus JUist perucTpanuu

Temnepatypsl. MccnenoBanue npoueccoB MIaBlIeHUs U
oTBepAeBaHus. V3yueHne ycTpoicTBa TEIIOBBIX
nsuraresneil. [IpuOopsbl 1151 U3MepeHus BIaKHOCTH BO3AyXa.

3. | DaekTpuueckune Omnpenenenue yAeabHOTO CONPOTUBIIEHUS IPOBOAHUKA. 3akoH OMa
sIBJICHUSI M METOJbI MX | JUIS ydacTka uenu. Pemenue 3agau. MccnenoBanue u
uccsae10BaHUsA WCTIOJIb30BaHUE CBOMCTB AIIEKTPUUYECKHUX KOHAEHCAaTOpoB. Pacuer

notpebisiemoit anexTpodnepruun. Pacuer KIIJI snextpudaeckux
ycTpoiicTB. Penienue 3a1au Ha 3aKOH
Jxoynd -JleHna.




4.| DaeKTpOMarHuTHbIE
SIBJICHUS

HOJ’Iy‘ICHI/Ie u (I)I/IKCPIpOBaHHOG 1/1306pa>1<eH1/1e MarHUTHBIX MOJEH.
HSy‘IeHI/Ie CBOMCTB QJICKTpOMAarHurTa. HBy‘IeHI/IC MOJCIIN
QJICKTPOABUIATECJIA. Pemrenne xauecTBEHHBIX 3aaay.

5.| Onruka

N3yuenue 3akoHOB oTpakeHus. Habmronenne oTpaxkeHus u
npenomieHus csera. Mzobpaxkenus B nmuu3ax. OnpeneneHue
TJIAaBHOTO (POKYCHOTO PACCTOSIHUSL M ONITUYECKOMN CHIIBI JIMH3HI.
HaGmronenue naTepdepeninu ceera. Permenne 3amad Ha
MIPEJIOMJICHUE CBETA.

Habmronenue mosHOTO OTpaKeHHUs CBETa.

9 kaace

Ne | Ha3Banme pa3nena
(TembI)

Conep:xaHue y4eGHOro peIMeTa, Kypca

1. | Marserusm

Kommac. [Tpunmun pa6oTel Maraut. MarauTsl 1OJIOCOBBIE, TyTOBBIE.
MarnutHas pyaa. MarautHoe nosie 3emiu. M3rotoBieHre Maraura.
Pemenne kauecTBEHHBIX 3a/1a4.

2. | DJIeKTPOCTATHKA

DneKkTpuuecTBO Ha pacueckax. OCTOPOKHO CTATUYECKOE
AIIEKTPUYECTBO. DIEKTPUYECTBO B UTPYIIKAX. DJIEKTPHUUECTBO B OBITY.
YcTpoicTBO

Oarapeiiku. Pemenne HecTaHIapTHBIX 33/a4.

3. | Ceer Hcrounuku ceera YcrpoiicTBo ritaza. CosHevHsle 3aiiunky. TeHs.
3armenue. llBera kommnakT nucka. MbuibHbIA cnekTp. Pagyra B
npupone. Jlynnsle u Conneunsle 3atMeHus. Kak ciomars styu? Kak
3a)keub OroHb?PellieHre HecTaHAApTHBIX 3a/1ay.

Kaﬂeﬂnapno TEMATUIECCKOC IJIAHUPOBAHHUE, 7 kjaacce
Conep:xanue Koa- dopma Hcnoan3oBanue Hara
BO 3aHATHSA odopynoBaHust
JacoB «Touxkapocra»
1 Bromnoe 3amstue. UacTpykTax | 1 Oecena O3HaKoMIIEHHE C
M0 TEXHHUKE 0€30T1aCHOCTH g poBoit
naboparopueit "Touka
pocta" (IeMoHCTparus
TEXHOJIOIUU
HU3MEPEHUsI)
|. IlepBoHaYa/IbHBIE CBEJEHHN O CTPOEHHH BeleCTBa, / 4
2 OkcriepuMeHTanpHas  paborta | 1 JkcriepuMeHT | JIuHeiika, 1eHTa
Ne 1 «Ompenenenne 1eHBI MepHas,
JeJICHUS Pas3In4IHBIX U3MEPUTENbHBIN
prOOPOBY. LWJIAHIP, TEPMOMETD,
JIaTYUK TEMIIEPATYPBI
3 OKcrepuMeHTanbHas paboTta 1 skcriepuMeHT | HaGop reomerpuueckux
No2 «Onpenenenue TEN
reOMEeTPHUYECKUX Pa3MEepPOB
TEI.
4 IIpakTudeckas padora Ne 1 1 MIpaKTHYECKAst
«/3roroBnenune pabota
M3MEPHUTENBHOTO IMITMHIPAY
5 OKcnepuMeHTanbHas pabora 1 PDKCIIEPUMEHT
Ne3 «M3mepenue
TeMIIEpaTyphl TEI»
6 OKcnepuMeHTanbHas paborta 1 PDKCIIEPUMEHT
Ne 4 «M3mepenue pasmepoB
MaJIbIX TEII».
7 OxcnepumenTanbHast padorta Ne| 1 PKCIIEPUMEHT




5 «/3MepeHue TOMIIUHBI JIHCTa
Oymaru»

I'nasa 1. B3aumopeiicrBue Tej, 124

8 OxcnepuMeHTanbHast padorta Ne| 1 SKCIIEPUMEHT
6 «3MepeHne CKOpOCTH
JIBHDKCHUSI TEII.
9 Pewenue 3anay Ha TeMy 1 peuieHue
«CKOpOCTh PABHOMEPHOTO 3ama4y
JIBHYKCHUS
10 | DkcnepumMeHnTanbHas padota | 1 PKCIIEPUMEHT ANIEKTPOHHBIC BECHI
No7 «3mepenne macchr 1
KaIUIA BOJBI».
11 | DkcnepumenransHas padora | 1 HKCIEPUMEHT Jlunelika, 1eHTa
Ne 8 «3mepenue mioTHOCTH MepHasi,
KycKacaxapa» PI3M€pPITCJ'ILHBIﬁ
WJIHH/D, YJICKTPOHHBIC
BECHI
12 | DkcnepumenransHas pabora | 1 PKCIIEPUMEHT Jluneiika, neHTa
No9 «M3mepeHue TIOTHOCTH MepHasd,
XO3SHCTBEHHOT'O MBIIa. M3MCPUTCIIbHBIH
LWJIAHIP, YJICKTPOHHBIC
BECHI
13 | Pewenue 3aay Ha TeMy 1 peleHue
«I110THOCTH BemecTBay. 3amaq
14 | DkcnepuMeHTanbHas pabota | 1 PKCIIEPUMEHT
Nel0 «ccnenoBanue
3aBHCUMOCTH CHJIBI TSKECTH
OT MAacChl TEJIay.
15 | DkcnepumenranbHas pabora | 1 PKCIIEPUMEHT
Nell «Onpenenenue macchl
Y Beca BO3JlyXa B KOMHATE
16 | DkcrepuMeHTanbHas padbota | 1 PKCIIEPUMEHT [lItaTus, peryar,
Nel2 «CrnoxxeHue cui, IuHelKa, 18a
HaTPaBJICHHBIX 110 OJHON OJIMHAKOBBIX IPy3a, JBa
IIPSIMOI». 0J0Ka, HUTh
HepacTsDKUMasi,
JIMHEeWKa
U3MEpUTEIIbHAS,
JUHAMOMETP
17 | DkcnepuMeHTanbHas pabota | 1 PKCIIEPUMEHT LITaTHB ¢ KpemexoMm,
Nel3 «M3mepenue KecTKOCTH Ha0Op MPYKUH, HAOOP
MPYKHAHBD) rpy30B, JIUHEIKa,
JUHAMOMETP
18 | DkcnepumenTtanbHas pabora | 1 PKCIIEPUMEHT JlepeBsiHHBIN OPYCOK,
Nel4 «3mepenue Habop Tpy30B,
Kod(puLmeHTa CHITBI TPEHHS MEXaHHUYECKast CKaMbs,
CKOJIBKEHUS. JTMHAMOMET]
19 | Pemenue 3a1a4 Ha TEMy 1 pelieHue
«CunatpeHus. 3a1a4y
I11. TaBnaenue. /laBjaenue 74
JKMJIKOCTEI U ra3oB
20 | DkcnepumeHTanbHas pabora | 1 9KCIIEPUMEHT
Nel5 «MccnenoBanue
3aBUCHUMOCTH JJaBJIE€HUS OT
TUTONIA T TIOBEPXHOCTH»
21 | DxkcnepumMenrtanbHas pabora | 1 PKCIEPUMEHT




Nel6 «Omnpenenenue
JaBJICHUS
MATHHAPUIECKOTO TEJIay.
Kak Mb1 Bugnm?

22 | DkcrnepuMeHTanbHas padota | 1 PKCTICPUMEHT
Nel7 «BoruucieHue CHIIBL, ¢
KOTOpOii aTMochepa TaBuT
Ha MTOBEPXHOCTD CTOJIA.

[ToueMyMHp pa3HOIBETHBIN.

23 | DkcnepuMeHTanbHast padora | 1 9KCIIEPUMEHT
No18 «Omnpenenenue Maccol
TeJIa, MJIABAIONIETO B BOAEY.

24 | DxcnepuMeHTtanpHas pabora | 1 skcnepument | Jluneiika, neHta
Ne19 «Onpenenenue MepHas,

IUIOTHOCTH TBEPJOTO TENA». M3MEPUTEIBHBIH
WJIHH/P, YICKTPOHHBIC
BECHI

25 | Pemenune kauecTBeHHbIX 3a1ay| 1 peleHue
Ha Temy «[lnaBaHue Ten». 3a1a4

26 | DxcnepuMeHTanbHas padora | 1 sKcnepuMeHT | JlmHamoMmeTp, IITaTHB
Ne20 «M3ydenwue ycioBuit VHHUBEPCATbHBIH,
TUIAaBAHUSI TEI». MEPHBIH [IUITHHIP

(MeH3ypka), Tpy3
UWJIMHIPUYECKUH U3
CIELHATBHOTO
IJIACTHKA, HUTD,
MOBapeHHasl COJIb,
nanoyvKa Jis
HepeMeLINBaHUsI

1V. PaboTa u MomtHOCTh. JHeprus, 84

27 | DkcrnepuMeHTanbHas padota | 1 PKCIIEPUMEHT
Ne 21 «Bprunucnenue paboTsl,

COBEPILEHHOH MIKOJIbHUKOM
npu noaseme ¢ 1 Ha 3 aTax»

28 | DkcnepumMeHTtanbHast pabora | 1 PKCIIEPHUMEHT
No22 «Bpruncienue
MOIIHOCTH Pa3BUBAEMOU
IIKOJIEHUKOM TIPH TIOThEME
c 1 na 3 stax»

29 | DkcnepuMeHTanbHast pabora | 1 PKCIIEPUMEHT [ToxBMXHBIN 1
Ne23 «Omnpenenenue HEIOABMKHBIN OJIOKH,
BBIUTPBIIIIA BCUJIE, KOTOPBIN HabOPp Ipy30B, HATH,
JIaeT NOJBWKHBIN U AUHaMOMETD, IITATHB,
HETIOABIKHBINA OJIOKY. JNMHEeHKa

30 | Pemenue 3a1a4 Ha TEMY 1 Pemenue 3amau
«Pabora. MomHocTbY.

31 | DkcnepuMeHTaibHas padora | 1 DKCIIEPUMEHT [ITaTuB, MexaHHUYECKas
Ne24 «Boruncnenue KIT1I CKaMbsi, OpYCOK ¢
HAKJIOHHOM IJTIOCKOCTH. KPIOYKOM, JIMHEHKa,

Habop Tpy30B,
JTMHAMOMET]

32 | DkcnepumeHTanbHas pabora | 1 PKCIIEPUMEHT
Ne 25 «M3mepenue
KUHETHYECKOMIHEPIUH TENA)

33 | Pemenue 3a1a4 Ha TEMy 1 peneHue




«Kunetnueckas OHEPTIUS).

3aga4d

34

Ypok 06001menHus

JUIAKTHYCCKOC
3aJIaHUC

KaJIeH)IapHO TEMATHYECCKOEC IVIAHUPOBAHHUC, 8 kJ1acce

Conep:xxanue

KoJ-
BO
gaco
B

®opma
3aHATHA

HUcnoan3oBanue
obopynoBanusa «Touka
pocTtay

Jar

|. ®usnyeckuii MeTO N3YUeHHS PUPO/bI: TEOPETHYECKHH U IKCIIEPUMEHTAJIBHBII, 3 4

1 BBonanoe 3ausaTue. 1 Oecena OsnakoMyIeHHe ¢ IU(POBOI
WHCTPYKTaXIIO TEXHUKE naboparopueii "Touka pocra”
6e301acHOCTH.

2 OkcrepuMeHTanIbHas padota| 1 sKcriepuMeHT | JIuHeiika, ieHTa MepHas,

Ne 1 «OmnpeneneHue 1eHsl HM3MEPHUTEIbHBIN IUIHHIP,
JeNieHHst IPUOOPOB, CHATHE TEPMOMETD, JaTIUK
MOKa3aHuil» TeMIepaTyphl

3 Omnpenenenue 1 peleHue

MOTpeLIHOCTEM 3agaq

n3Mepenus. Pemenue
KayeCTBEHHBIX 3a/1a4.

I'napa |l. TemioBble ABJIEHHSA H METOABI HX HCCIEe0BaHNs, 84

4

Onpenenenue yJUIMHEHUS
TeJIa BIPOLIECCe N3MEHEHHUS
TEeMIEPaTypsl

1

OIIBIT -
HCCIICOOBAaHHU
€

JlaGopaTopHbIii
TEPMOMETp, JaTUHK
TEMITCPATYPBI

Penrenne 3amay Ha
OTpeIeTICHUEKOTNYEeCTRA
TEIUIOTHI.

pelieHue
3a1a4

ITpuMeHeHue TemIoBoro
pacIupeHus Uit
perucTpanyuu
TemIneparypsl. AHaIu3 U
0000111eH1E BO3MOXKHBIX
BapUAHTOB KOHCTPYKIIMH.

IIPE3EHTALNS

DKcIepuMeHTaIbHAas
pabora Ne2
«HccnenoBanue
NPOIIECCOB IUIABICHUS U
OTBEp/ICBaHMUSI

HKCHEPUMEHT

JaTuuk Temneparypsl,
KAJIOPUMETP, COCYJ C
TaIOLIUM JIbJIOM, COCYJI C
BOJIOM, 3JIEKTPOHHBIEBECHI.

[Tpaktuueckas pabota Ne 1
«M3yuenue cTpoeHus
KPUCTAJIIOB, UX
BBIPALIMBAaHUEY.

HpaKTHYEeCKast
pabota

N3yuenune
yCTpOICTBa
TETUTOBBIX
JIBUTATEJICH.

JICKITNSA

10

[Ipubops! mist

U3MEPEHUS

BJIQYKHOCTH.
DKcrepuMeHTaIbHAS
pabota Ne3 «OmnpenencHue
BJIQ)KHOCTH BO3TyXa B
KaOWHETax IIKOJIBD)

OKCIICPUMCEHT

JaTuuk Temneparypsl,
TEPMOMETP, MapJIsl, COCYH €
BOAOH

11

Pemenne xaueCTBEHHBIX

perieHne




3aJla4yHa OIpe/IelICHHE
KII/I TermoBoro

JBUTATEIS.
https://uchitel.pro/3agaun-
Ha-
KIII-TEILUIOBBIX - IBUTaTEIICH/

3aaa4d

111. DyekTpryeckue siBJIeHUsI 1 METOAbI HX HCCJIeI0BaHusl, 8 U

12 | Ilpaktudeckas padota Ne 2 1 mpaKTHuecka | JlaTyuk HampspKeHus,
«Ormpeenenue yaeabHOro 1 paboTa BOJIBTMETP JIBYXIIPEICIbHbIM,
COIIPOTHUBJICHUSA HWCTOYHHK ITUTaHUA, KOMIIICKT
pa3InYHbBIX IIPOBOJOB, PE3UCTOPHI, KITFOY
POBOJHHUKOBY.

13 | 3axon Oma Ju1s ydyacTka 1 perieHue
nenu. Pemenue 3amay. 3amad

14 | UccnenoBanue u 1 HaOII0IeHNE
UCTIOJIb30BAHUE
CBOICTB
AIEKTPUUYECKUX
KOHJICHCATOPOB.

15 | Pemenue 3a1au Ha 1 pelieHue
3aBUCUMOCTBHCOTIPOTUBIICHUS 3amau
MIPOBOIHUKOB
OT TeMIIepaTypBhl.

16 | IIpakTuueckas padora Ne 3 1 NPAKTHYECKas | J[aTuMK TOKA, JATUHK
«Pacuet moTpedasieMoit pabota HaIpSUKEHNS!, aMIEPMETP
zg%gggﬂ%%%m ,HBYXHpeZ[GHLHBII\/\:I,BOHLTMeTp

ABYXIIPEACIbHBIN, JJAMIIOYKA,
HNCTOYHHK IMUTAaHUA, KOMIIJICKT
MPOBOJIOB, KIIIOY

17 | Pacuer KIIJI anexrpuaecknx peuieHue3anay
YCTPOWCTB.

18 | Pewenue 3amau Ha 3aKOH pelieHue
Jxoyng - Jlenua 3aga4

19 | Pemenne JIeNIoBast urpa
Ka4eCTBEHHBIX 33/1a4.

IV. DiiekTpoMarHuTHbIE sIBJICHUS, S4

20 | TMonyuenue u [TpakTuueckas| Jemoncrpanus «M3mepenne
(UKCHPOBaHHOE pabora MarHUTHOTO OJISE BOKPYT
n300pakeHne MPOBOJIHUKA C TOKOM»: JIATYHK
MarHUTHBIX TIOJIEH MarHMTHOT'O MOJIs, JBa LITaTHBA,

KOMIUIEKT ITPOBO/IOB, HCTOYHHK
TOKA, KIIF0Y

21 | U3y4yeHue CBOWCTB HaOJIFOIeH1E
AIIEKTPOMArHUTA.

22 | Uzyyenue JEKLUSA, AEM.

MOJIeNN HKCIIEPUMEH
AIIEKTPOJIBUTA T
TeJsl.

23 | DKcKypcwsl. Oecena

24 | PelieHne KaueCTBEHHBIX penieHne
3ajau. 3ajau

V. Onrtuka, 10 u

25 | V3y4eHue 3aKOHOB JICKIHSL, IEM.
OTpaKEHUSI. SKCTIEPH
MEHT
26 | DkcnepuMeHTaIbHAs paboTa OKCIICPUMEHT | OCBETHUTEIb ¢ HCTOYHHKOM




Ne4 «Habmronenue
OTpaKEHHS ¥ MTPETOMIICHUS
CBETaY.

cBeta Ha 3,5 B, uctouHuK
[MATAaHUS, KOMILIEKT
[IPOBOJIOB, IIejIeBas
nradparma, TOTyIHITHHID,
[JIAHIIET HA IIJIOTHOM
JIVCTE C KPYTOBBIM
TPAHCIIOPTUPOM

27 | DkcnepuMeHTaIbHAS padoTta | 1 3KCIIepUMEHT | OCBETHUTENb ¢ HCTOYHHKOM
NeS «M3o6pakeHus B cBera Ha 3,5 B, uCTOUHUK
JIMH3aX. MHUTAHUS,
KOMILICKT
MIPOBOJIOB, ITIEJICBAsT
nuadparma, sKkpaH
CTaJIbHOM, HATIPABJISFOLI
asl C U3MEPUTENBbHOU
IIKaJI0H, coOuparomme
JIMH3BI, PACCCHBAIOIIAS
JIMH3a, claig «Moens
npeaMeTay B pedtepe
28 | DkcrepruMeHTaIbHAs 1 HKCTIEPUMEH
pabota Ne6 «OmnpenencHue T
TJIaBHOTO (POKYCHOTO
paccTosIHUSL M OIITUYECKOM
CHJIBI JIMH3BIY.
29 | DkcnepuMeHTa bHAS 1 IKCIIEPUMEH
pabora Ne7 «HabmroneHue T
UHTEpEepEHIINU 1
JUQPaKIUICBETaY.
30 | Perrenwue 3ama4 Ha 1 pelieHue
MIPEJIOMJICHHE CBETA. 3aja4
31 | DKcrnepuMeHTaIbHAS 1 IKCIIEPUMEH
pabota Ne8 «HabmoaeHue T
MIOJTHOTO OTPaKEHUS
CBETaY.
32 | Pemenue kauecTBEHHBIX 1 pelienue
3aJjla4Ha OTPaKCHUE CBETA. 3aau
33 | Bamwura npoekros. [TpoekTsr.| 1 HCCIIENIOB
aHMs

34 | Ypok 06001IeHNs IUOAKTH
YECKOe
3aJlaHue

Kane}mapﬂo TEMATHYECKOC IJIAHUPOBAHHUC, 9 kJacce

Conep:xanue Koa- | ®opma HMcnoab3oBanue Jara
BO 3aAHATHSA o0opynoBaHust
4acoB «Toukapoctay»
1 | BBoaHoe 3aHsTHE. 1 Oecena
HHCTpyKTaXIIO TEXHUKE
0€30MacHOCTH.
|. MarneTusm 9y




2 | DkcnepuMmeHTanbHas pabota | 1 9KCIIEPUMEHT
Ne 1 «Komnac. [TpuHuun
paboThI».
3 | Ilpaktnueckas pabora Ne2 |1 MpaKTHYeCKast
«OpHUEeHTHPOBAHHE C pabora
MIOMOLIBIOKOMIIACA.
4 | Maruurtsl. JleiicTBue 1 HaOJIOICHHE,
MarHuToB.Pelenue 3amau pelieHue
3aau
5 | DkcnepumenTanbHas pabora | 1 IKCIIEPUMEHT
Ne 3 «3anumarenbHble
OIIBITHl CMarHUTaMM».
6 | Maruutnas pyna. [lonesnsie | 1 Mpe3eHTAIHS
HCKOTIaeMble
7 JeicTBrue MarHUTHOIO MoJisl. | 1 JeMoHcTpanus
MarnutHoe noje 3emiu. «3mepenue nomus
MOCTOSIHHOTO MarHHUTa»:
JaTYNK MarHUTHOTO
110J141, TIOCTOSAHHBIN
MAarHMT IOJI0COBOM
8 JetictBue MmaraHuTHOTO TOJIsL. | 1 Pemienue 3agau
Pemenue 3amay.
9 | DkcnepumeHTanpHas pabota | 1 9KCIIEPUMEHT
No 4
«M3roToBIeHNE MarHUTOBY.
10 | [Ipe3eHTanust HPOESKTOB. 1 UCCIeI0BaHUs
I'nasa Il. DaekTpocraTuka 9y
11 | DkcnepuMeHTanbHas padora | 1 SKCTIEPUMEHT
No 5 «Cratuueckoe
IEKTPUYECTBOY.
12 | OcTopokHO cTaTHYECKOe 1 pelieHue
37eKTpUUecTBO. Perenue 3aaa4
3aj1a4
13 | OkcnepumeHTanbHas padora | 1 SKCHEPUMEHT
Ne 6 «3anmumarenbHbIC
OTIBITBIY.
14 | DnekTpuyecTBO B 1 IIpakTnueckas
urpymkax.Cxemsl pabota
paboThl
15 | DnexTpuuecTBO B OBITY 1 KHHOTIOKAa3
16 | OxcnepumeHTanbHas padora | 1 HaOJI0ICHHE
Ne 7 « YerpoiicTBo
OaTapeiikny.
17 | DxcnepumenTanbHas padora | 1 MPAKTUYECKAS
Ne 8 «300peraem pabota
Oarapeiiky».
18 | [Ipe3eHTanust IPOESKTOB. 1 Hay4HbIE
WCCIIEIOBAHUS
19 | [Ipe3eHTanus IPOEKTOB. 1 Hay4HbIE

HUCCICAOBAaHUA




20 | Hctounuku cBera. JIEKIUs, JEM. OcBeTHuTelb C
SKCHCPUMCHT | yeroynnKOM CBETa Ha
3,5 B, uctouHmnk
MUTaHUS, KOMIUICKT
MPOBO/IOB, IIIEJICBas
madparma
21 | Kak mbl BUguM? JIEKLIHS, IEM.
IKCHEPUMEHT
22 | Tloyemy MuUp pa3HOIIBETHBIN. JCKITUS
23 | DKcnepuMeHTalbHas SKCHEPHUMEHT
pabota Ne9 «Teatp
TEHEW»
24 | DKcrneprMeHTabHas 9KCIIEPUMEHT OcsetuTens ¢
pabota Nel0 «ConHeuHbie HMCTOYHMKOM CBETa Ha
3aYUKN» 3,5 B, ucToyHHK
MUTaHUS, KOMIUIEKT
MPOBO/IOB, IIIEJIEeBAs
muadpar-ma,
MOJTYIMINH/ID,
TUIAHIIET Ha TUIOTHOM
JIUCTE C KPYTOBBIM
TPAHCIOPTUPOM
25 | Jucnepcus. MbuUIbHBIN JEKIMS, AEM.
CIEKTp IKCIICPUMEHT
26 | Panyra B npupoze. Ipe3eHTalHUs
27 | DKcnepruMeHTaIbHAs HKCIEPUMEHT Ocseturens ¢
pabora Nell «Kak MCTOYHUKOM CBETa Ha
MOJIYYUTh Payry?». 3,5 B, ucrounuk
MUTaHUS, KOMIUIEKT
MPOBO/IOB, IIIEJIEeBAas
nuadparma,
MOJTYIWINH/ID,
TUIAHIIET Ha TJIOTHOM
JICTE C KPYTOBBIM
TPAHCIOPTUPOM
28 | Dkckypcus Oecena
29 | Jlyuusie u JIEKIIMS, JIEM.
CoJtHeYHbBIC OKCTIEPUMEHT
3aTMCHUSI.
30 | Kak cnomats myu? Oecena
31 | 3asepkainbe. JIEKITUS, IEM.
IKCIIEPUMEHT
32 | DkcnepuMeHTallbHas paboTa 3KCIEPUMEHT
Ne 12 «3epkana»
33- | 3amuTa MpoeKToB UCCIIEZIOBAHUS

34




