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IHosicHuTeALHAS 3aNIUCKA
Kypc BHeypouHo#t nesitenbHOCTH «DU3KKa B 337a4axX U HKCIIEPUMEHTaxX» IpeiHa3HaueHa 1J1s1 OpraHu3alum

BHEYPOUHOM AeATeNIbHOCTH 00yyaromuxcs 7-8 kimaccos. [Iporpamma kypca pa3paboTaHa ¢ HCIIOIb30BaHHEM
MeToaM4eckoro nocodus «Peanuzanusi od0pazoBarejbHbIX IPOrPaMM eCTECTBEHHOHAYYHOIl M TeXHOJI0TrHYeCKOi
HAINIPaBJIEHHOCTEH 1Mo (u3KKe ¢ MCNOJIB30BaAHHEM 000pyA0BaHMS HeHTPa « Touka pocTa» B COOTBETCTBUH CO
CIIETyIOIIMMH HOPMATUBHBIMU JOKYMEHTAMHU:

— @enepanbHblii 3akoH «O6 oOpazoBanuu B PD» 29.12.2012 Ne 273

— llpukaz MunucrepctBa obpasoBanus U Hayku P 31 mas 2021 r. Ne 287 «O6 ytBepxkaeHuu (eaepaabHOro

TOCY/IapCTBEHHOTO 0011e00pa30BaTeIbHOI0 CTaHAaPTa OCHOBHOTO O0IIET0 00pa30oBaHMUA.

Onucanue MaTePUAJILHO-TEXHUUECKOiT 0a3bl 11eHTpa «Touka pocTay, HCMOJAb3YEMOT0 ISl PeaTu3alun
aKypca
B cocraB mentpa «Touka poctay mo Qusmke BxomsaT Oa3oBas (oOs3aTenpbHas) YacTh W AOIOJHUTEIHHOE

obopyznoBanue. bazoBas yacTb cOCTOUT M3 HUPPOBBIX AATYNKOB U KOMIUIEKTOB COMYTCTBYIOIINX 3JIEMEHTOB JJISl OTBITOB
[0 MEXaHMKE, MOJIEKYJIIPHON (DU3HKE, 3JIEKTPOANHAMUKE U OITHKE.
Kommnexrauuns 0ecipoBOAHOTO MyIbTHAATYHKA!

— OecnpoBoAHOM MyIbTUAATYHK «Du3nkay 5 — 1 mwr.;

— TeMmmepaTypHbIH 30HI — 1 mT.;

— TepMeTHuHas TpyOKa AJisl JaT4uKa JaBieHus — 1 mrT.;

— IOy A7 U3MEPEHUsI MarHUTHOTO 1moJis — | mr.;

—  W3MEPUTENHHBIN IyN (HAnpsHKEHUE/TOK) — 2 TIT.;

— 30HA 41 USMEPEHUS MarHUTHOI'O ITOJIA — 1 IIT.,

° LLamens passesies
n




Jlnst m3yyeHnst 3aKOHOB TTOCTOSIHHOTO M TIEPEMEHHOTO TOKAa B KOMIUIEKT BKIIFOUYEHBI JOMOIHUTEIHHO 3JIEMEHTHI
JJEKTPUYECKUX Ienei: aBa pe3uctopa compoTusieHueMm mo 360 Om, nBa pesuctopa compotuBieHueMm mo 1000 Owm,
JAMIIOYKa, KIFOY, PeocTaT, MTUOJ, CBETOAMOA, KoHaeHcaTop émkocThio 0,47 Mk®d, karymka WHAYKTUBHOCTHIO 33 MIH,
Ha0Op KaTyIICK HHIYKTUBHOCTH.

JIByxkaHanmpHasl MPUCTaBKa-OCIHIUIOTpad MpeaHa3HadeHa s MCCIeTOBaHUS (OPMBI IIEKTPUUECKUX CUTHAJIOB
10 JIByM KaHaJaM IyTEM BU3yallbHOTO HAONIONCHWS W W3MEPEHHS MX aMIUIUTY]l U BPEMEHHBIX WHTepBalioB. lIpucraBka
SIBJIICTCSL YIPOIIEHHBIM aHAJOTOM 3JICKTPOHHOIO ocIniorpada W mpeaHa3HaueHa IS HMCIOJIB30BaHUSA B y4eOHOM
rporecce

1. MecTto Kypca B 00pa3oBaTeJIbHOM Npoliecce.

BreypouHass AesTETBHOCTh SIBIIIETCS COCTaBHOMW YacThi0 OOpa30oBaTENLHOTO TMIpoIecca W OJHOW Hu3 (GopMm
opraHmu3anuy cBOOOJHOTO BpeMeHH o0y4Jaromuxcs. B pamkax peanuzanuu @I'OC OOO BHeypouyHas AATEIBHOCTh — 3TO
oOpa3oBarenbHasl JICATENBHOCTh, OCylIecTBIsieMas B (opMax, OTIMYHBIX OT YPOYHOH CHUCTeMbl OOy4YeHHUs, H



HampaBleHHAs] Ha JOCTH)KCHHE TUTAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHS 00Pa30BaTENbHBIX MPOrpaMM OCHOBHOT'O OOIIETO
oOpasoBanus. Peanuzanus padbouei mporpaMMbl 3aHATUH BHEYPOUHOM AEATEIBHOCTH 110 pusnke «Du3uka B 3a1adax T
9KCIEPUMEHTaX» CIIOCOOCTBYET OOIEHMHTEIICKTYaAIbHOMY HANpPAaBICHUIO Pa3BUTHIO JIMYHOCTU OOywaromuxcst 7-8-x
KIIACCOB.

[Ipennaraemas mporpaMMa BHEYpOUYHOH NesSTENBLHOCTH B 7-8 Kiaccax paccunrtaHa Ha 2 roaa oOydenus (1 dac B
HEJICTTIO).

Ousnueckoe 00pa3oBaHHE B CHCTEME OOIIETO0 W CpemHero oOpa3oBaHWS 3aHWMAET OJHO W3 BEAYIIUX MECT.
SABnsisack PpyHIAMEHTOM HayYHOTO MHUPONOHHUMAaHUS, OHO CHOCOOCTBYET ()OPMUPOBAHMIO 3HAHHN 00 OCHOBHBIX METOAAX
HAyYHOTO TIO3HAHHUS OKPYXKAIOIIero MUpa, (YHIAMEHTAIbHBIX HAYYHBIX TEOPHH M 3aKOHOMEpHOCTeH, (popmmpyer y
yUalluXxcsi YMEHHS UCCIIeIOBATh U OOBSICHATH SBJICHUS IPUPOJIBI U TEXHUKH.

MopepHuzanus COBPEMEHHOTO0 OO0pa30BaHUS OPUEHTHUPOBaHAa Ha (POPMUPOBAHWE Yy YYALIMXCS JIMYHOCTHBIX
Ka4yecTB, COIHMAJbHO 3HAYMMBIX 3HAaHWH, OTBEYAIONINX JAWHAMHUYHBIM W3MEHEHHSM B COBPEMEHHOM OOIIECTBE.
Heo6xonnmo moBepHYThCS K TMYHOCTH peOeHKa, K €0 WHAWBUAYAIBLHOCTH, JIMYHOCTHOMY OIBITY, CO3/1aTh HAMIYYILIHE
YCIIOBHS ISl Pa3BUTHS M MaKCHMAaJbHOW pean3alliil €0 CKIOHHOCTEH W CIIOCOOHOCTEH B HACTOSIIEM M OyayIieM.
I'ymanuzamus, wHauBHAyanm3anus u nuddepernmanus oOpa3oBaTeIbHONW MOMUTHKH CTalld CPEICTBAMH PEIICHUS
IIOCTABJIICHHOM 33J1a4H.

Kak mxonpHBIN mipeaMeT, (hru3nka o0agaeT OrpOMHBIM T'yMAaHUTApHBIM ITOTEHIIHAJIOM, OHa aKTUBHO (OPMHUpYET
HWHTCIUICKTYAJIbHBIE W MHPOBO33PCHYCCKUEC KadeCTBa JIMYHOCTH. Yunurenb opu 3TOM CTAaHOBUTCA OpPraHu3aTopoOM
MO3HABATENFHON AEITEIHFHOCTH YICHHUKA, CTUMYJIMPYIOIUM HA4allOM B Pa3BUTHH TUYHOCTH KAXKAOTO MIKOJIHHHKA.

Huddepennumanuss mpeanoiaraeT TaKyld ~OpraHM3alMi0  Mpolecca OOy4YeHHs, KOTOpas YYHUTHIBAeT
WHIMBUIYaJbHBIE OCOOCHHOCTH YyYalllUXCs, MX CIIOCOOHOCTM M HWHTEPECHI, JIMYHOCTHBIA oOmbIT. Juddepenunanms
oOydeHusi (U3NKE MO3BOIISET, C OJHON CTOPOHBI, O0ECTEUNTh 0a30BYIO TOATOTOBKY, C IPYrO — YIOBIIETBOPUTH
NOTPeOHOCTH KaXKJ0T0, KTO MPOSIBIISIET HHTEPEC U CIIOCOOHOCTH K MPEIMETY.

2. Ilesin kypca.

Onwupasick Ha MHIUBHIyalbHbIE 00pa30BaTENbHBIE 3allPOCHl H CIIOCOOHOCTH Ka)KJIOTO pedeHKa MpH pealu3aliu
IPOrpaMMbl BHEYPOUHOH IESATEIbHOCTH 1O (pusuke «DPu3MKa B 337a4ax U 3KCIEPUMEHTAX», MOXKHO TOCTUYb OCHOBHOM
IeIH - pa3BUTh y OOydYaroImMXCs CTpEeMJICHHE K JajbHEHIIEeMy CaMOOINpPEIETICHUI0, MHTEIUICKTYyaabHOH, HAaydHOH U
MIPAKTHYECKON CaMOCTOSTETFHOCTH, TO3HABATENIbHON aKTHBHOCTH.

JanHas mnporpamma MO3BOJSIET OOy4aroIIMMCS O3HAKOMHUTBCA C METOAMKOM OpraHu3alid W MPOBEIEHHS
9KCTIEPUMEHTATIBHO-MCCIIEA0BATENLCKOI JEATeIbHOCTH B COBPEMEHHOM yueOHOM Iporecce Mo (Gru3uke, 03HaKOMUTHCS CO
MHOTMMH HHTEPECHBIMHM BOIIpocaMH (HU3UKH Ha [OAaHHOM OJTane OOydYeHHs, BBIXOMSIIMMH 32 PaMKH IIKOJIbHOU
IPOrpaMMBbl, PAaCIIMPUTH LIEJIOCTHOE NMPEACTABICHHE O NMPOOJeMe NaHHOW HayKH. JKCIIEpUMEHTAJbHAs IeATeNbHOCTh
OyzeT crmocoOCTBOBATH PA3BUTHIO MBICIUTENBHBIX OTEPAIIUi U 00IIEMY HHTEIUICKTyalbHOMY Pa3BUTHIO.

He menee BaxHBIM (pakTOpOM peanu3anuy AAHHOW NPOrpaMMbl SIBISETCS CTPEMJICHHE DPA3BUTh Y Y4YaIIHMXCS
YMEHHE CaMOCTOSTEeIbHO pPaboTaTh, AyMaTh, SKCIEPUMEHTHPOBATH B YCIOBHSX HIKOJBHOHM JIaOOpaTOpHUH, a TaKke
COBEPILEHCTBOBATh HABBIKM apryMEHTAllMd COOCTBEHHOM NO3MLUMHM MO omnpeAenéHHbIM BompocaM. CopepkaHue
IPOrpaMMBbl COOTBETCTBYET MO3HABATEIbHBIM BO3MOKHOCTSIM IIKOJBHUKOB U MPEAOCTABISIET UM BO3MOXKHOCTH PadOTaTh
Ha YpOBHE TIOBBILICHHBIX TPeOOBaHMIA, pa3BUBasi y1eOHYIO MOTHUBAIIHIO.

ConepxaHue 3aHATHH Kpy)KKa MPEICTaBIsieT cOOOH BBEIEHHE B MUP SKCIEPUMEHTAIBbHONW (DU3HKH, B KOTOPOM
y4aIirecs CTaHyT UCCIIEIOBATENsIMU U Hay4aTbCs MO3HABATh OKPY)KAIOIIUN UX MHP, TO €CTh OCBOSIT OCHOBHBIE METO/bI
HAYYHOTO MMO3HaHUs. B ycloBusX peann3annu o0pa3oBaTesIbHOW MPOrpaMMBbl ITUPOKO UCTIONB3YIOTCS METO/IBI Y4eOHOTO,
MCCIIEIOBATENbCKOr0, MPOOJEMHOTO JKcrepuMeHTa. PeOEHOK B mporecce MNO3HAHUs, NPHOOpeTas YyBCTBEHHBIN
(beHOMEHOTOTHYECKHI) OTIBIT, IIEPEKUBAET MOTyUYEeHHBIE OIIYIIEHHUS U BIIEYATICHHU. DTH MEPEKUBAHUS MPOOYKAAIOT U
noOyxnaoT npouecc MbinuieHus. Crenuduyeckas ¢opma OpraHM3aliM IO3BOJSIET y4allUMcS O3HAKOMHUTBCS CO
MHOTHMH HMHTEPECHBIMH BOIIpOCaMH (HU3UKH HA JAHHOM OJTare OOydYeHUsl, BBIXOISIIMMH 32 PaMKH HIKOJIbHOW
IpOrpaMMBbI, PAaCIIMPHUTH IEJIOCTHOE HpEJCTaBIeHHe O MpodieMe naHHOW Hayku. [leTw mosrydaroT mpodeccroHalbHbIe
HaBBIKU, KOTOPBIE CIIOCOOCTBYIOT JallbHEHIIeH COLMAIbHOM afganTanyuy B 0OLIecTBe.



HeoOxomumo mocTpouTh OOy4eHUE Tak, YTOObI MaKCHUMAaJIbHO Pa3BUTh 3AJI0KECHHBIC MPUPOJIOH CIIOCOOHOCTH
y4eHUKa K OIpeNelIeHHBIM BHUAAM ACSITEIHHOCTH, TaK KaK KaKUMHU Obl ()eHOMEHANbHBIMH HH OBUIM 33/JaTKH, CAMH TI0
cebe, BHE cephl 00yUCHUS U BHE JCSITCILHOCTH OHU Pa3BUBATHCS HE MOTYT.

[ToaToMy menmssMu mporpaMMbl 3aHSATHIA BHEYPOUHOW JAesTedbHOCTH 1o (msuke «@Pm3mka B 3amadax u
AKCIICPUMEHTAX» IS YYaIUXCs 7-8-X KJIaCCOB SIBIISTFOTCS:

® Pa3BUTHE Yy YYAIIMXCS IO3HABATEIBHBIX WHTEPECOB, HWHTCIUICKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEH B
MIPOIIECCE PEIIEeHHS MPAKTUIECKHX 33/1a4 ¥ CAMOCTOSTEIIFHOTO MPHOOPETEHU HOBBIX 3HAHUM;

e GopMUpOBaHWE W PpA3BUTHE Vy VYUYANIMXCS KIIOUEBHIX KOMIIETEHIIMA — Yy4eOHO — TMO03HABaTeNbHBIX,
WH(POPMAITMOHHO-KOMMYHUKATUBHBIX,  COIMAIBLHBIX, W  KakK  CJICICTBUE -  KOMIIETCHIMH  JTUYHOCTHOTO
CaMOCOBEPIIIEHCTBOBAHUS,

¢ (hopMHUpOBaHHUE MPEAMETHBIX H METAPEAMETHBIX PE3yIbTaTOB O0YUCHNS, YHUBEPCATBHBIX YI€OHBIX JIEHCTBHIA.

® BOCIIUTAHUE TBOPYECKOW JIMYHOCTH, CIIOCOOHONW K OCBOCHHIO TEPEIOBBIX TEXHOJOTHHA W CO3JaHUIO CBOMX
COOCTBEHHBIX pa3pabOTOK, K BBIBUKCHHUIO HOBBIX HJICH U MTPOEKTOB;

® peanu3aius JeATSIIbHOCTHOTO MOAX0/a K MPEAMETHOMY OOYUYCHHIO HA 3aHSATUSX BHEYPOUHOW JCSATEIHLHOCTHU I10
(hmsuke.

Oco0eHHOCTBI0 BHEYPOUHOU AESTEIHHOCTH MO (U3MKEe B paMKaX KPYKKOBOW pPalOTHI SIBIAETCS TO, YTO OHA
HallpaBJICHA Ha JOCTHXKCHHUC O6yanOIHHMHCH B 60JIBHICI7[ CTCIICHU JIMYHOCTHBIX U METAITPEAMCTHBIX PE3YJILTATOB.

3. Konnenuus kypca.

OCHOBHBIM HamNpaBJICHHEM MPOTPAMMBI SIBJISETCS KOMIUIEKCHBIN MOJIXOA, HAaIlpaBICHHBIH Ha JIOCTHXXEHHE
00y4aromUMHCS JIMYHOCTHBIX U METAlpeAMETHBIX PE3yJbTaTOB, MOJIy4YECHHE 3HAHUM, YMEHMH M HABBIKOB B IIpoLEcce
3aHATUH BHEYPOUHOU EATENBHOCTH Ha 0a3e TEOpeTUIEeCKOro MaTepuaa, pacCCMOTPEHHOI0 Ha ypoKax B LIKOJIE.

Kypc «®usnka B 3a1a4ax ¥ SKCIEPUMEHTAaxX» OPUEHTHPOBAH, NMPEXKIE BCETO, HA OPTaHNU3aLUI0 CAMOCTOSATENBHOTO
IIO3HABATEJILHOTO IIPOLIECCAa U CAMOCTOSITENIBHON ITPAKTUYECKOM AEATENBHOCTH yyamuxcsa. B nporpamMme npencrasieHa
cUcTeMa MPAaKTUYEeCKUX 3aJaHWi MMOCTENCHHO BO3PACTAIOUICH CIIOKHOCTH MO Kypcy (H3MKH OCHOBHOH mKOJBL. Kypc
MpeyCMaTpUBAET pEHNICHHE TEOPETHYECKUX M TPAKTHYECKHX 3aJad Ha OCHOBE CHCTEMAaTH3allid HMEIOILIETOCs
TeopeTuiecKkoro Oaraxxa 3HaHWH MO PHU3MKE U MaTeMaTHKe, 3HAKOMCTBO C OCHOBHBIMH METO/IaMH PEICHUs (PU3NIECKUX
3a1a4, BbIpAaOOTKY HABBIKOB PELICHUSI HECTAHIAPTHBIX 3aJaHHH, MIPOSKTUPOBAHUE U CO3JaHKEe NPUOOPOB U (pru3nIecKux
YCTPOMCTB.

B mporpamme peanu3yroTcsi MEXIpeMETHBIE CBSI3U C XUMHUEH, OMOJIOTHEH, HCTOpHEH, TuTepaTrypoi, reorpadueii;
CO3JAI0TCA YCJIOBHSA [ AKTHBHU3ALMM II03HABATEIIBHOTO HHTEpECa YYaIlMXCs, PAa3BUTHS WX HWHTEIUIEKTYaJIbHBIX,
TBOPYECKUX CIOCOOHOCTEH B Tpollecce peleHust QU3MYecKux 3a1ad, MPUKIaJTHONW MpPaKTHUYECKOW AESTeNIbHOCTH U
CaMOCTOSITETIBHOTO IPUOOPETEHNS HOBBIX 3HAHUI.

4. 3apa4ym Kypca.
Jns peanmzanmu 1ened Kypca TpeOyeTcs pelleHre KOHKPETHBIX NpakThdecknx 3anad. OCHOBHBIE 3aaud
BHEYPOUHOM JICATENLHOCTH MO (DU3UKU:

° BBISABJICHUEC MHTEPECCOB, CKHOHHOCTeﬁ, CHOCO6HOCT€I>1, BO3MOXKHOCTEH ydamuxcs K pas3jiM4HbIM BUaM
ACATCIIBHOCTH,

° (I)OpMPIpOBaHI/Ie MpEACTAaBJICHUA O SABJICHHUAX W 3aKOHAX OKPYXAOWICTo MHpa, ¢ KOTOPbIMH INKOJIBHUKH
CTAJIKUBAKOTCs B HOBCeHHeBHOﬁ JKH3HU,

o @OpMHpOBaHI/Ie MMpeACTaBJICHUA O HAYYHOM ME€TOJAC IMO3HAHMA,

o pa3BUTUEC UHTEPECA K HCCHGJIOBaTeHBCKOfI JACATCIIBHOCTH,

. Pa3BUTHUC OIIbITa TBOp‘leCKOﬁ ACATCIIbBHOCTH, TBOPUYCCKUX CHOCO6HOCTCﬁ;

o Pa3BUTUEC HABBIKOB OpraHU3allii HAY4YHOI'O Tpya, pa60T51 CO CJIOBApsAMHU U SHIIUKIIOIICIUSAMU

L CO3JaHuUC YCJ'IOBI/Iﬁ I peai3allii BO BHCYPOYHOC BpEMs HpI/IO6p€T€HHI>IX YHUBCPCAJIBbHBIX y‘le6HBIX

JEHCTBUI B YPOUHOE BpEMS;
) pa3BUTHE OMBITA HePOPMAIBHOTO OOIIEHUS, B3aUMOJICUCTBHSI, COTPYTHUUECTBA;
o pacuIpeHne paMoK OOIIEHHSI ¢ COLITYMOM.



) (bopMHpOBaHIE HABBIKOB IMOCTPOCHUST (PU3UUECKUX MOJIEIICH U ONPE/ICIICHUS TPAHUIl UX IPUMEHUMOCTH.

) COBEpIICHCTBOBAaHNE YMEHHU NPUMEHSATh 3HAHUS MO (QHU3UKE AN OOBSICHEHUS SBICHUH MPUPOIHI,
CBOWCTB BEILECTBA, PEHICHUS (DU3MUECKUX 3aj]ay, CAMOCTOSATEIBHOTO MPHOOPETCHUS U OIEHKU HOBOW WMH(OpMAIUH
(hM3UYIEeCKOTO CONepKaHus, UCIOIBF30BAHUS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI;

o UCIIOJIb30BaHNE IPUOOPETEHHBIX 3HAHUH U YMEHUH IS PELICHUS MPaKTHIECKUX, )KU3HEHHBIX 33/1a4;

) BKIIIOUCHHE  Y4YallUXcd B  Pa3HOOOpasHyIO  JAEATENILHOCTb:  TEOPETHYECKYIO, MPaKTHYECKYIO,
aHAJMTUYECKYIO, IOUCKOBYIO;

o BbIpa00TKa THOKUX YMEHHI IEPEHOCHTH 3HAHUS M HABBIKU HAa HOBBIE ()OPMBI YUeOHOH paboThI;

. pasBUTHE COOOPA3UTENBHOCTH M OBICTPOTHI PEAKIMU MPH PELICHUH HOBBIX Pa3lUYHBIX (U3MUECKUX

3aJa4, CBJA3aHHBIX C HpaKTH'-ICCKOfI JCATCIIBHOCTBIO.

5. Metoabl 00y4yeHusi U ¢GopMbl OPraHU3ANMY JEeATEJILHOCTH 00yYaloInXcsl

Peanmzanus mporpaMMbel BHEypouHOM JesTenpbHOCTH «PHU3MKa B 337adaXx U 3KCIEPUMEHTAX» MpearoiaracT
WHAWBHUIyaTbHYI0O ¥ TPYIMIOBYIO paboTy oOOydJaromuxcs, IUTAaHHPOBaHWE W TMPOBEICHHE HCCIIEIOBATEIHCKOTO
9KCIIEPUMEHTA, CAMOCTOATENBHBIN cOOp MaHHBIX IS PEIICHHs MPAKTHYECKHUX 3a]ad, aHAIN3 M OIEHKY IOJTYYeHHBIX
Ppe3yabTaTOB, U3TOTOBICHUE MTOcoOUi 1 Mojeneil. [Iporpamma mpeaycMaTpuBaeT He TONBKO 00y4Yaloue U pa3BUBAIOIIIC
nenn, e€ peanuzanus crnocoOCTBYeT BOCITUTAHUIO TBOPYECKOH JTMYHOCTH C aKTUBHOW JKW3HEHHOW Mo3uitueil. Bricokmx
pe3yJIbTaTOB MOTYT JIOCTHYh B JAHHOM CIIydae HE TOJBKO YYEHHMKH C XOpOIIEH IIKOJbHOW YCIeBaeMOCThbIO, HO U BCE
[eJIeyCTPEMIIEHHBIE aKTUBHBIE pe0siTa, y)Ke CAeNaBIIie CBOU Mpo(dhecCHOHANBHBIN BEIOOD.

B nauane ygeOHOTO rojja 00y4JarommMcs peaIaraloTcs TEMBI IS TPOEKTHO — UCCIIEOBATEIhCKON e TENFHOCTH.
OO0yuaromuecss 00BEIUHSAIOTCS B TPYIIBI WIH paOdOTaIOT CaMOCTOSATEIBHO HaJl MPOEKTOM B TEUCHHE Y4eOHOro roja,
monydasi KOHCYJIbTAllMA YYUTENss W WMesS BO3MOXXHOCTh OOCYIOUTHh IPOMEXYTOUHBIE pE3yNbTaThl B TpyIIe Ha
eXKEHE/IeNbHBIX 3aHATHAX. B paMKax exeHeAeNbHBIX 3aHITHH 00ydJaroluecs IIaHUPYIOT SKCIEPUMEHTHI, IPOBOJIAT HX,
00CYXIAIOT pe3yIbTaThl, PEIIAIOT YKCIIEPUMEHTAIbHBIC 33JaHus, 3aJa4l Pa3InIHbIX POPM U TUIIOB.

6. [lnanupyemble pe3yabTaThl.

JlocTrmkeHne TUIaHUPYEMBIX PE3YIbTATOB B OCHOBHOM IIKOJIE TIPOMCXOIUT B KOMIUIEKCE HMCIOIB30BAHMS YETBIPEX
MEKIUCHUITUHAPHBIX y4eOHBIX MporpamMM («@DopMupoBaHue YHHMBEpCaIbHBIX Y4YEOHBIX AEUCTBHI», «DopMHpOBaHHE
UKT-komnereHTHOCTH 00y4aromuxcs», «OCHOBBI y4eOHO-HCCIIeIOBATEILCKONW U MPOEKTHON IeATeNbHOCTHY, «OCHOBBI
CMBICJIOBOT'O YTEHHUSI U pabOThI C TEKCTOM») U YUE€OHBIX IPOrpaMMBbl IO BCEM IIpeAMeTaM, B ToM uucie 1o ¢usuke. [locie
M3y4YEHUS POrpaMMBbl BHEYPOUHOH eaTenbHOCTH «Du3nKa B 3a1a4ax U 3KCIIEPUMEHTaxX» 00yJaronyecs

® CHCTEMAaTU3UPYIOT TEOPETUUECKHUE 3HAHUS M YMEHHS 10 PEHICHUIO CTAHJAPTHBIX, HECTAHJAPTHBIX, TEXHUIECKUX
W OJIMMITMAJHBIX 3a/1a4 pa3IMYHBIMU METOAAMH;

® BBIPa0OTAIOT UHIUBUIYaJIbHBINH CTHIIb PEIICHUsT PU3MYECKHX 3a/1a.

® COBEPIICHCTBYIOT YMEHHS Ha MPAKTHKE MOJb30BATHC MPUOOpaMHU, TPOBOJUTH U3MEPEHUs (PU3UUECKUX BEITHUMH
(ompenensTh eHy JeNIeHNs, CHUMATh TTOKa3aHUsI, COOII0IaTh MPaBMIa TEXHUKU O€30TIaCHOCTH);

® Hay4yaTcs MOJIb30BATHCS MIPUOOPaMH, C KOTOPHIMHU HE CTAIIKMBAIOTCS HA YPOKax (PU3UKH B OCHOBHOI! LIKOJIE;

® pa3paboTalOT U CKOHCTPYUPYIOT IPUOOPHI U MOAEIH IS TTOCleAytoliel paboThl B KabuHeTe QU3UKH.

® COBEPLICHCTBYIOT HaBBIKM MUCbMEHHOM M YCTHOH pedd B MPOLECCEe HAlMCAHUSI HMCCIENOBATEIbCKUX padoT,
MHCTPYKUUHA K BBIMOJHEHHBIM MOJENSAM M NPHOOpaM, NPU BBICTYIUICHUSX HA HAYYHO — MPAKTHUECKUX KOH(EpeHLHUsIX
Ppa3/InuHBIX YPOBHEN.

® OIIpENeNsT NaibHelee HalpaBIeHue Pa3BUTHsI CBOMX CIIOCOOHOCTEMH, cepy HayYHBIX HHTEPECOB, OMPEACISATCS
¢ BEIOOPOM JanbHENIIero 00pa3oBaTesIbHOI0 MapIIPyTa, AalbHeimero mpoduis o0ydeHus B CTapIlei mKoJe.

Ilpeomemnvimu pesynsmamamu TporpaMMbl BHEYPOUHON JAE€ATEIHHOCTH SABIISIOTCS:

1. YMEHHUE TOJIb30BAThCS METOJAaMHM HAy4YHOrO IO3HAHUS, NPOBOAUTH HAOMIOACHMS, IUIAHUPOBaTh W
MPOBOJIMTH KCIIEPUMEHTHI, 00pa0aThIBaTh Pe3yIbTAThl H3MEPECHUH;

2. HAy4YUTHCS TI0JIb30BATHCS M3MEPUTENBHBIMU TPUOOpaMu (BECHI, TWHAMOMETpP, TEPMOMETpP), COOMpPATH
HECJIOXKHBIE SKCIIEPUMEHTAIbHBIE YCTAHOBKHU AJIs1 IPOBEAECHUS IIPOCTEHUIINX OIBITOB;



3. pasBUTHE DIIEMEHTOB TEOPETUYECKOTO MBIIUICHUS Ha OCHOBE (OPMHUPOBAHWS YMEHHWH YCTaHABIHMBATH
(akThl, BBIICIATH TIIABHOE B HM3Y4aeMOM SIBIICHWH, BBISBIISATH MPHYMHHO-CIICJCTBEHHBIC CBS3UM MEXIY BEIHYMHAMM,
KOTOPBIC €T0 XapaKTePU3YIOT, BEIIBUTATh TUIIOTE3bI, (HOPMYIUPOBATH BHIBOIBI;

4, pa3BUTHE KOMMYHHUKATHBHBIX YMEHHH: AOKIAABIBATH O PE3yJibTaTax JKCIEPUMEHTa, KPaTko M TOYHO
OTBEUYaTh HAa BOMPOCHI, HCIIOJIL30BaTh CIIPABOYHYIO JTUTEPATYPY U APYTHe UCTOYHUKH HH()OPMAIUH.

Memanpeomemnsimu pe3ynbmamamu TNPOrpaMMbl BHEYPOUHOH AesTenbHOCTH «DH3HUKa B 3aladax U
SKCIIEPUMEHTAX) SIBIIAIOTCA:

1. OBJIAJICHUE HABBIKAMHM CaMOCTOSTEILHOIO TPHOOPETCHUS HOBBIX 3HAHUW, OpraHU3aluu y4eOHOU
JIeSTeIbHOCTH, TIOCTAHOBKM IleNied, IUIAaHWPOBAHWSA, CAMOKOHTPOJNS WM OIEHKH pPE3YyJIbTaTOB CBOEH MEATENbHOCTH,
YMEHUSIMU MIPEABUACTh BO3MOKHEIE PE3YyIbTaThl CBOUX JICHCTBHUIA;

2. MPHOOPETEHHUE OTBITA CAMOCTOSTEIILHOTO MOKMCKAa aHaMM3a W 0TOOpa MH(OPMAIUK C HCIIOJIb30BaHUEM
Pa3IMYHBIX KCTOYHUKOB ¥ HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTHH ISl PEIICHNUS SKCTIEPUMEHTAIBHBIX 32/1aY;

3. dbopMupoBaHue yMEHHI paboTaTh B TPYNIE C BBIIOJHCHHEM PA3JIMYHBIX COIHMAIBHBIX PpOJIEH,
MIPEJICTABIIATh U OTCTAMBATh CBOW B3TJISABI M YOCKICHHUS, BECTH JUCKYCCHIO;

4, OBJIQJICHIE YKCIIEPUMEHTAILHBIMA METOJAMH PEIICHUS 3a/1a4.

Juunocmuvimu pe3yaromamamu 1porpaMmbl BHGypO‘IHOfI nesTelIbHOCTH «Pu3MKa B 3a1a4ax 1 SKCIEPUMEHTAX»

SBIISIOTCS:

1. c(OPMHPOBAHHOCTh I103HABATENIFHBIX HMHTEPECOB, HMHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
yJaniuxcs;

2. CaMOCTOSITETIbHOCTD B PUOOPETEHUH HOBBIX 3HAHUN M MPAKTUYECKUX YMEHHIA;

3. nproOpeTeHNEe YMEHUS CTaBUTh Mepe] coO0W MO3HABaTENbHBIE LIEIH, BBIIBUTATh TUIIOTE3bI, JOKA3bIBATh

COOCTBEHHYIO TOUKY 3PCHUSI;
4. pHOOPETEHHE TTOJIOKUTENBHOTO SMOIIMOHATIBHOTO OTHOIICHUS K OKPYXKAIOIeH IPUpoJie U caMoMy cebe
KaK YacCTH MPUPOJIBL.

7. Cnioco0bl OLIEHKH YPOBHS JOCTHKEHUS 00y4aroMXcsi

KauectBo MOATOTOBJICHHOCTH YyHalIUXCA ONPCACIIACTCA KaUCCTBOM BBINIOJIHCHHBIX UMH pa60T. KpI/ITepI/ICM OLICHKHN
B JJaHHOM Cliy4da€ ABJIACTCA CTCICHBL OBJIAJICHUA HaBbIKaMHU paGOTBI, CaMOCTOATCIBbHOCTh W 3aKOHYCHHOCTH paGOTBI,
TIIATEJILHOCTh SKCIEPUMEHTa, HAYYHOCTh NPEAJaraeMoro pelleHus MpoOjeMbl, BHEIIHUA BHUI M KayecTBO PabOTHI
npubopa MM MOJICNIH, COOTBETCTBUE UCCIICIOBATEILCKOM Ppab0OThl TPEOyeMbIM HOPMaM U TIpaBUiaM O0(hOPMIICHUS.

[oowmpurenbHOi GopMOIi OLIEHKH TPpyAa ydalluxcs SBISIETCS JeMOHCTPALus padoT, BHIIOIHEHHBIX YUAIIUMUCS U
BBICTYIUIEHHE C pe3yJbTaTaMH HCCIENOBAHUH TNEpel] Pa3IMyHbIMH ayAUTOPHSAMHU (B Kiacce, B CTApIIMX M MIIAIIINX
KJlaccax, YUUTEISIMH, TIeIaroraMu JOMOJTHUTEILHOTO 00pa30BaHus) BHYTPH JIAIES.

Pabora ¢ yueOHBIM MaTepHranoM pa3zHoOOpa3HbIX (OPM JAeT BO3ZMOXKHOCTD KaXKIOMY MX YYALIUXCS MIPOSBUTH CBOU
CHOCOOHOCTH (B 00JIaCTH CHCTEMAaTH3alUU TEOPETUUYECKUX 3HAHMH, B 00JIACTH PEUICHUs] CTAaHJAPTHBIX 3a/1a4, B 00JIACTH
pelIeHns HEeCTaHJApTHHIX 3aJad, B OOJIACTH MCCIeNOBaTeNbCKOW paboThl M T.1.). CUTyauuu ycrexa, CO3AaroLiue
MOJIOKUTEJIbHYI0 MOTHBALIMIO K JCSATEIBHOCTH, SIBISIOTCS BXKHBIM (PaKTOPOM Pa3BUTHsI TBOPUECKUX M MO3HABATEIBHBIX
CIOCOOHOCTEN yJaIuxcsl.

8. UH(popMamoHHO — MeTOIHYECKOE 00ecTieueHne

1. BreypouHas 1eSTEIbHOCTh HIKOJLHUKOB. METOAMUECKU KOHCTPYKTOp: mocobue i yuutens/ J|.B.
I'puropses, [1.B. Crenanos. — M.: [Ipocsemenne, 2011. — 223 c. -. (CtangapThsl BTOPOTO ITOKOJICHUS).

2. Bueypounast nesitenbHOCTb. [IprMepHBIN I1aH BHEYPOUYHOH JEATELHOCTH B OCHOBHOM IIKOJIE: TocoOne
s yaurens/. B.I1. Crenanos, [[.B. ['puropses — M.: IIpocsemenue, 2014. — 200 c. -. (CtanaapTbl BTOPOTO MOKOJICHHUS).

3. Paboune mporpammbl. @uzmka. 7-9 knaccel: yueOHO-Meromuueckoe mocodue/coct. E.H. TuxoHosa.-
M.:[Ipoda, 2012.-398 c.

4, DenepanbHbId TOCYAApCTBEHHBIN CTaHAAPT OOIET0 00pa30BaHUsI BTOPOTO MOKOJICHUS: AEATEIbHOCTHBIN

noaxoj [Tekct]: meToauueckue pexomenpaiuu. B 3 u. Hacts 1/ C.B.Ananndea; nox o6 Pen. T.d.Ecenkosoii, B.B.
3apyounoii, aBt. Beryn. Ct. B.B. 3apyouna — Yawsnosck: YUIIKIIPO, 2010. — 84 c.



3anumarenbHas ¢usuka. [lepensman S.U1. — M. : Hayka, 1972.
3aHuMaTeNnbHbIe OMBITHI 110 pu3uke. [ ?opeB JI.A. — M. : [Ipoceemenne, 1977.
Xouy 6b1Th Kynubunsim. Dnpmanckuii 1.1, — M. : PUL] MK/, 2002.
®usuka A yprnedeHHbIX. Knbampaenko A. 5., Kubamsuernko U.A.— PoctoB v//]. : «@enukey, 2005.
. Kak crath yuenbM. 3aHstus mo ¢usuke s crapueknaccHukoB. A.B. Xyropckuii, JIL.H. XyTtopckui,
N.C. Macnos. — M. : I'nodyc, 2008.
10. ®poHTanpHBIE Ta00paTOpHBIE 3aHATH 10 (u3nke B 7-11 kimaccax o0meoOpa3oBaTeNbHBIX YUPEKACHUI:
Kunura ans yanrens./mox pea. B.A. bByposa, I'.I'. Hukugoposa. — M. : [Ipocsemenue, 1996.

© N oy

11. Hayunsie pasBneuenust B obnactu ¢usnku u xumun. 1. Tuccannpe. / [lep. FO.I'orgapos. — M. : Teppa-
Kumwxknsriii kiy6, CI16., 2009 (Mup BokpyT Hac).

12. OenepanbHBli TOCYAApCTBEHHBIH 00pa3oBaTeNbHBI CTaHAApT [DIeKTpOoHHBIH pecypc]. — Pexum
nocrymna: http://standart.edu/catalog.aspx?Catalog=227

13. Caiit MunuctepcTBa o0pazoBanusi 1 Hayku Poccuiickoit @enepanun// opunmansHbiii cailT. — Pexkum
nmocryma: http://MuHOOpHAYKH. P/

14, Meromnueckast ciryx6a. MznatensctBo «BMMHOM. JlaGopatopusi 3HaHWiD» [DIEKTpOHHBIA pecypc]. —
Pexxum noctyna: http://metodist.lbz.ru/

15. Urposas mporpamma Ha mucke «Jlpakoma u 3aHumaTenbHas Gus3ukay [DIeKTpOHHBINA pecypc]. — Pexxum
nmoctyna: http:// www.media 2000.ru//

16. Pa3BuBaromye 31eKTPOHHBIE UIPHI «Y MHUKH — U3y4aeM IUIaHETY»

[DnextponnbIit pecypc]. — Pexxum moctyna: http:// www.russobit-m.ru//

17. Astopckas mactepckas (http://metodist.1bz.ru).

18. AutropuT™bl perenuns 3aaa4 mo ¢usuke: festivai.lseptember.ru/articles/310656

Cooeporcanue uzyuaemozo Kypca ¢ 7 kiacce

1. IlepBonauanbHble cBedeHUs 0 cTpoeHHH BemlecTBa.(7). llena meneHwss M3MEpUTENHHOTO MPUOOPA.
Onpenenenue EeHbI IeIeHUs U3MEPUTENBHOTO IIInHApa. OlpeneneHne reoMeTpUIeCcKUX pa3MepoB Tena. M3rotoenenue
U3MEepHUTENbHOro MiauHApa. M3mepenne temneparypsl Tena. M3mepeHne pazMepoB Maibix Tenl. V3mepeHue TOIIMHBL
mucTa OyMarm.

2. B3aumopeiicteue Ten. (12). U3MmepeHue CKOpOCTH [BIDKCHHS Tena. VI3MepeHHe MacChl Tela
HenpaBWIbHOH Qopmbl. M3mepenuwe 1uioTHOocTH TBepaoro Ttena. Mi3mepenume oObema mycTOThl. MccinenoBaHue
3aBUCHUMOCTH CHIIBI TSDKECTH OT Macchl Tena. OnpeneneHue Maccel U Beca Bo3ayxa. CIOXKEHHeE CHl, HAllPaBIEHHBIX 110
onHOW mpsMoii. M3aMepeHne *KecTKOCTH TpYKUHBL. M3MepeHue kodduIMeHTa CHbl TPEHHUs CKOJbXKeHWs. PemieHue
3a1ad.

3. JlaBnenne. /laBienne xuakocTeid u rason. (7). MccnenoBanre 3aBUCHMOCTH JIABJICHUS OT ILIOIIAIN
noBepxHocTH. OnpeneneHue qaBieHus TBEPAOro Teja. Beruncienne cuiisl, ¢ KOTOpoi aTMocdepa 1aBUT Ha TIOBEPXHOCTh
crona. OnpezaeneHne Macchl Teja, IUTaBarollero B Boge. OnpeaeneHne IIOTHOCTH TBepAoro Tena. OnpenenaeHue oobeMa
KycKa Jpja. M3yduenue yciaoBud ruiaBaHus Te. Perienue 3amay.

4, Pagora u momHocTb. JHeprus. (9). Berunciaenne paboThl U MOIHOCTH, Pa3BUBAEMOIN YUYEHHKOM IIPH
nogbeMe ¢ 1 Ha 3 stax. OmnpejeneHne BHIMTPHINIA B cuiie. HaxoxaeHne eHTpa TshKeCTH TI0CcKo# gurypsl. Beraucnenue
KIIJl HaxmoHHOW IUIOCKOCTH. VM3MepeHHe KHHETHUeCKOW SHeprud. V3MepeHue MOTEHIMAIbHON sSHepruu. PemieHue

3a/1au.
KAJIEHIAPHO-TEMATHUYECKOE IIVIAHUPOBAHMUE.
Ne Tema ypoka OcHoOBHOe coiep:kaHue Buawbl nesiteibHOCTH O6GopynoBanne
(pemaemblie MPoo6JaeMbl yyammxcst
IlepBoHauyanbHbIe CBe/ICHUS 0 CTPOeHUH BenlecTBa (7 4)
1 BBonHoe 3anatue. | BBonmHoe 3aHsTHE. OpoHTaIbHAS—
WHcTpykTax mo WHcTpykTax 1Mo oxpaHe MHCTpyKTax 1Mo Th
OXpaHe TpyJa Ha TpyZAa Ha ypokax. OcHoBel | I'pymnmoBasi—3HaKOMCTBO



http://standart.edu/catalog.aspx?Catalog=227
http://минобрнауки.рф/
http://metodist.lbz.ru/
http://www.media/
http://www.russobit-m.ru/
http://metodist.lbz.ru/

ypOKax. JKCIICPUMEHTA C TIpaBUJIAMH
odopmieHus J1a0.
paboThI
OkcniepuMeHTATbH | Llena nemeHus OpoHTaThHAST — Hudposas nadbopatopus
ast pabora Ne 1 M3MEPHUTEILHOTO Ipubopa | 3HaKoMCcTBO ¢ Th, Releon ¢ matankom
«OrmpenencHue AITOPUTMOM TEMIIEPaTYPHI.
LICHBI JICJICHUS odopmiteHUs Paznnunbie
Pa3TMIHBIX J1abopaTOPHEIX paboT U3MEPHUTEITHLHBIE
IPUOOPOBY I'pymmoBas — TIPHOOPHI, TSI
MpOBEICHHUE OTpeCIICHUS IICHBI
J1abopaTOpHOM pabOTHl | IEICHUS
NunusunyanbHas — H3MEPUTENHLHOTO
00paboTKa pe3yslbTaToB | Mpuoopa.
Okcnepumentanbi | [llupuna, minHa, BRICOTA, ®dponTanbHAsT — WsmeputenbHas JieHTa
ast pabora Ne 2 IJIOIIA1b, 00BEM 3HakoMcTBO ¢ Th,
«Ompenencnane AJITOPUTMOM
FeOMETPUUYECKUX odopmienus
pa3MepoB Tem» abopaTOPHBIX padboT
I'pynnosas —
MPOBEICHUE
J1a00pPaTOPHOI pabOTHI
NunuBunyanbHas —

00paboTKa pe3yJIbTaTOB

Usrorosienue
M3MEPUTEINHEHOTO
LUIAHAPA

Llena memenus
WU3MEPHUTEITHHOT0 Iprdopa

NunuBunyanbHas —
H3TOTaBIUBAIOT
HU3MEPUTEIbHBIN
HUTUHAD
OpoHTaTbHAS —
MIPaBUJIO HaXOXAECHUS
LIEHBI JIeNIeHUs
HU3MEPUTETLHOTO
prbopa

Hunuuapuueckuii
COCY/[, CTaKaH C BOJIOH,

OKCIEPUMEHTAITBH
ast pabora Ne 3
«3mepenune
TEMIIEPATYPHI TEI»

Ilena nenenus
HU3MEPUTEIHLHOI0 IpUbopa,
MOTPEITHOCTh H3MEPEHHUSL.

@poHTaIbHAS —
3HaKOMCTBO ¢ Th,
AITOPUTMOM
odopmiteHus
J1a0OPaTOPHBIX padoOT
I'pynnoas —
MIpOBEJICHIE
J1a00paToOpHOt pabOTHI
NunuBunyanbHas —
00paboTKa pe3yIbTaToB

Hudposas sabopaTopust
Releon ¢ matunkom
TeMIIEpaTyphl.

OKcnepuMeHTalbH | MeToa psioB @poHTaIbHAS —

ast pabora Ne 4 3HaKoMcTBO ¢ Th,

«M3mepenue aIrOpUTMOM

pa3MepoB MaybIX odopmiteHus

TEI» nabopaTopHBIX padoT
I'pynmnosas —
MIpOBEJCHIE
nabopaToOpHOI pabOTHI
NunuBunyansHas —
00paboTKa pe3yIbTaTOB

OkcnepuMeHTanbH | MeTton psioB PpoHTaNBHAS — Jluneiika, IpoOb UK




as pabora Ne 5

3HaKoMCTBO ¢ Th,

TOPOIIXHEI, IIICHO,

«M3mepenne JITOPUTMOM ¢ororpadus Mmonexyn
TOJIIMHBI JINCTA odopmienus
Oymaru» nabopaTopHBIX paboT
I'pynnosas —
IIPOBECHHUE
J1a00PaTOPHOIT pabOTHI
NupuBuayanbHas —
00paboTKa pe3yIbTaToB
8 OkcnepumentanbH | CKOpOCTh paBHOMEPHOT'O ®dpoHTansHast — Pynetka, cexynnomep
ast pabora Ne 6 JIBIKEHUS 3HaKoMCTBO ¢ Th,
«3mepenue aJrOPUTMOM
CKOPOCTH o opMIICHHUS
JBIDKEHHS TEI nabopaTopHBIX paboT
I'pynnosas —
IIPOBEICHHUE
J1a00PaTOPHOIT pabOTHI
NupuBuayanbHas —
00paboTKa pe3yIbTaToB
9 Pewenue 3agay Ha | CKOpOCTh paBHOMEPHOTO 3HAKOMCTBO C
temy «CKOpOCTb JBYKCHUSI ITOPUTMOM
PaBHOMEPHOTO odopmienus u
JBIDKCHHS» pemeHus 3a1a4y
10 OkcrepuMeHTaldbH | Macca Tena, cloKeHue ®poHTamBHAS — CrakaH ¢ BOJIOH,
ast pabota Ne7 Macc 3HAaKOMCTBO C¢ Th, MHUTIETKA, BECHI C
«3mepenune aIrOPUTMOM pa3HOBecaMHu, IMyCTOU
Macchl 1 Kamiu odopmieHus CTaKaH.
BOJIBI» nabopaTopHBIX paboT Kommext Nel
I'pynmnosas — obopyznoBanust OI'9-
MIPOBEICHIE nabopaTtopusi.
J1a00pPaTOPHOI pabOTHI
NupuBuayanbHasd —
00paboTKa pe3ybTaToB
11 OkcnepumentansH | [InmotHOCTS Tena, ®dpoHTanbHA — Becrl ¢ pazHoBecamy,
ast pabora Ne 8 HaxoXJIeHHue 00beMa 3HakoMcTBO ¢ Th, KYCOK caxapa, JTMHeHKa.
«3mepeHue MPSMOYTOJILHOIO aJrOpUTMOM Kommmext Nel
IUIOTHOCTHU KyCKa napajienenunena odopmieHus obopyznoBanus O’ 3-
caxapay nabopaTopHBIX paboT naboparopwusi.
I'pynnosas —
MIpOBEICHHUE
1abopaTopHOit paboTHI
NupuBuayansHasa —
00paboTKa pe3yIbTaToB
12 OxcnepumenTaibH | ImoTHOCTH Tena, 00beM @poHTaIbHAS — Komrmurext Nel
ast paborta Ne 9 MPSIMOYTOJILHOTO 3HaKOMCTBO ¢ Th, obopynosanus OI'D-
«U3mepenue napaiesenumesna, ITOPUTMOM naboparopusl.
IUIOTHOCTH XO3. B3BELIMBAHUE HA Becax odopmienus
MBLTa J1abopaTOPHEIX paboT
I'pynmnosas —
MIpOBEICHHUE
nabopaToOpHOM pabOTHI
NupuBuayanbHasd —
00paboTKa pe3yIbTaToB
13 Pewenne 3anay va | IlnoTHOCTH Tena @poHTaIbHAS —

TEMY «IlnmoTHOCTH

3HaKOMCTBO ¢ Th,




BEIIIECTBa» ITOPUTMOM
o opMIICHHUS
nabopaTopHBIX padoT
I'pynnosas —
IIPOBEICHHUE
1abopaTOpHOM pabOTHI
NupuBuayanbHas —
00paboTKa pe3yJIbTaTOB
14 OKCIEPUMEHTAIEH | 3aBUCUMOCTD CHIIBI ®poHTaThHAST — Kommmext No2
ast pabora Ne 10 TSDKECTH OT MacChl TeJla 3HaKOMCTBO ¢ Th, obopynoBanus OI'D-
«UccnenoBanne aNroOpuTMOM naboparopusi.
3aBHCHUMOCTH CHJIBI oopmieHus
TSDKECTH OT MacChl J1abopaTOPHEIX paboT
Tenay» I'pynmosas —
MIpOBEJICHHE
1abopaTOpHOI pabOTHI
NupuBuayansHas —
00paboTKa pe3yJIbTaTOB
15 OkcnepuMeHTanbH | OnpeneneHue Maccsl U OpoHTaIbHAS — Kommnekt No2
as pabora Ne 11 Beca BO3/lyXa B KOMHATe 3HakoMcTBO ¢ Th, obopynosanust OI'9-
«Ormpenenenue aNrOpUTMOM naboparopusi.
MaccCHhI U Beca odopmIteHUs
BO3/yXa B J1a00PaTOPHBIX paboOT
KOMHATe» I'pynnoBas —
MIpOBEICHHUE
mabopaTopHOil paboTHI
NupuBuayanbHasd —
00paboTKa pe3yIbTaToB
16 OkcnepuMmenTtanbl | CloskeHUe Cul, OpoHTansHas — KommnexT Ne2
as pabora No 12 HaIpaBJIeHHBIX 110 OJHOMN 3HakoMcTBO ¢ Th, obopynosanus OI'2-
«CrnoxeHue cui, npSAMOi ITOPUTMOM naboparopusl.
HaNpaBJICHHBIX 10 odopmienus
OJIHOM IIPSIMOI» nabopaTopHBIX paboT
I'pynnoas —
MIpOBEICHHUE
J1a00paToOpHOt pabOTHI
NupuBuayanbHasa —
00paboTKa pe3yIbTaToB
17 OxcnepuMeHTanbH | 3akoH ['yka, cuia ®poHTaNnbHaAA — KommmexT No2
ast pabora Ne 13 YIPYrocTu 3HaKoMcTBO ¢ Th, obopyznoBanus O’ -
«U3mepenue ITOPUTMOM naboparopusl.
KECTKOCTH odopmienus
MIPYKHHBD) J1a0OPaTOPHBIX paboT
I'pynnoas —
MIpOBEJCHIE
nabopaToOpHOM pabOTHI
NunuBunyansHas —
00paboTKa pe3yIbTaToB
18 OxcnepuMeHTaTbH | Chia TpeHHs CKOMbXKeHus. | DpoHTambHAsT — KommmexT No2
ast pabora Ne 14 3aBUCUMOCTb CHJIBI TpeHUsl | 3HaKoMcTBO ¢ Th, obopyznoBanus OI'9-
«U3mepenue OT Beca TeJia ITOPUTMOM naboparopusi.
Kkoa¢puimenTa odopmiteHus

CHJIbI TPCHUSA

n1a00paTOpHBIX padoT




CKOJIBXXCHUS»

I'pynmnosas —
IIPOBE/ICHHUE
nabopaTopHO paboOTHI
NupuBuayanbHas —
00paboTKa pe3ybTaToB

19 Pemenue 3anau nHa | Cuna TpeHHS CKONBKEHUs. | 3HAKOMCTBO C
temy «Cunna ITOPUTMOM
TPEHUS» odopMIICHUS U
peueHus 3a1a4y
JaBJjienue. /laBjieHUue TBEPABIX TeJl, }KMIAKOCTe U ra3os. (7 1)
20 OKcnepuMeHTaIbH | 3aBUCHUMOCTD JaBjieHus oT | @poHTanbHas — Becksl, nuHeiika
ast pabora Ne 15 TLJTOIIaU TIOBEPXHOCTU 3HaKOMCTBO ¢ Th,
«UccnenoBanne ITOPUTMOM
3aBHCUMOCTH odopmienus
TABJICHUS OT J1abopaTOPHEIX PaboT
um () 116:0107 I'pynnosas —
MOBEPXHOCTH» MPOBEICHUE
J1a00pPaTOPHOI pabOTHI
NunuBunyanbHas —
00paboTKa pe3yJIbTaTOB
21 OkcnepuMeHTalbH | JlaBieHue TBEpAOro Tena OpoHTaIbHAS — Jluneiika, Becbl
ast pabora Ne 16 3HaKoMcTBO ¢ Th,
«Ormpenenenue aNrOpUTMOM
JTaBJICHUS odopmienus
TWTHHIPAYECKOTO abopaTOPHBIX padoOT
Tena» I'pynnosas —
MIPOBEICHUE
mabopaTopHOit paboTHI
NunuBunyanbHas —
00paboTKa pe3yJIbTaTOB
22 OkcnepumeHTansH | Cua qaBiieHUs ®poHTanbHAs — Jluneiika, Becbl
ast pabora Ne 17 atMocdepsl 3HaKOMCTBO ¢ Th,
«Brraucienue ITOPUTMOM
CHJIBI, C KOTOPOM odopmienus
atMocdepa JaBuUT 1abOPaTOPHBIX padoOT
Ha TOBEPXHOCTh I'pynnoBas —
CTOJa» MIpOBEICHHUE
m1abopaTopHOit paboTHI
NupuBuayanbHasa —
00paboTKa pe3yJIbTaTOB
23 OkcnepumeHnTtansH | Cuna Apxumena ®poHTanbHAs — Kommext Nel
ast pabora Ne 18 3HakoMcTBO ¢ Th, obopynosanust OI'9-
«Onpeznenenne ITOPUTMOM naboparopusi
Macchl Tea, odopmienus
IJIaBAIOIIETO B J1abopaTOPHEIX paboT
BOJIE» I'pynnosas —
MIpOBEICHHUE
nabopaToOpHOI pabOTHI
NupuBuayanbHasa —
00paboTKa pe3yIbTaToB
24 OxcnepuMmerTanbH | Cunma Apxumena ®poHTaNbHAA — Kommmext Nel

ast pabora Ne 19

3HaKOMCTBO ¢ Th,

obopynosanus Ol -




«Ormpenenenne
IUIOTHOCTH
TBEPAOTO TENIa»

AITOPUTMOM
o opMIICHHUS
nabopaTopHBIX padoT
I'pynnosas —
IIpOBEICHIE
1abopaTOpHOM pabOTHI
NupuBuayanbHas —
00paboTKa pe3yJIbTaTOB

naboparopusi

25 Pemrenne Cuta Apxumena. 3HAKOMCTBO C
KayeCTBEHHBIX [TnaBanue Ten ITOPUTMOM
3a/1a4 Ha TEMY odopMIICHUS U
«[1naBanue Ten» peieHus 3aaa4y
26 OKclepUMeHTaldbH | Y CIOBUS IIJIaBaHUS TE OpoHTanbHas — Kommext Nel
ast pabora Ne 20 3HakoMcTBO ¢ Th, obopyznoBanus OI'9-
"Uzyuenne AJITOPUTMOM nmabopaTopus
YCIIOBUH IJIaBaHUS oopmienus
Ten" J1a00PaTOPHBIX paboOT
I'pynnosas —
MIpOBEICHHUE
J1a00pPaTOPHOI pabOTHI
NupuBuayansHasd —
00paboTKa pe3ynbTaToB
PaGora u MOIIHOCTB. JHeprus. (9 4)
27 OkcniepuMeHTanbH | MexaHndeckast paboTa ®poHTaNTbHAS — Becnl
ast pabora Ne 21 3HaKoMCTBO ¢ Th,
"Brruucienue aJrOpUTMOM
paboTHI, odopmienus
COBEpIIICHHOM 1abopaTOPHBIX padoT
LIKOJILHUKOM IIPH I'pynmosas —
noxseme ¢ 1 Ha 3 MIpOBEJICHHE
aTax" m1abopaTopHOit paboTHI
NunuBunyanbHas —
00paboTKa pe3yJIbTaTOB
28 OKcnepuMeHTanbH | MOIIHOCTB ®poHTanbHAs — Beckrl, cexkynnomep u
ast pabora Ne 22 3HaKoMcTBO ¢ Th, HU3MEpPUTENBbHAS JIEHTA
«Brrauncienue aNroOpuTMOM JUTSL OTIpeIeNIeHuUs
MOIIHOCTH, odopmienus MOIIIHOCTH,
pa3BUBaeMoit nabopaTopHBIX padoT pa3BuBaeMoii mpu
HIKOJIbHUKOM IIPH I'pynmosas — xo7p0e.
noaseme ¢ 1 Ha 3 MIpOBEJICHHE
TN m1abopaTopHOit paboTHI
NupuBuayanbHasa —
00paboTKa pe3yJIbTaTOB
29 OxcnepumeHTanbH | IIpocThie MEXaHU3MBI. ®poHTanpHAs — KommexT Ne6
ast pabora Ne 23 Briurpseim B cuiie 3HaKoMcTBO ¢ Th, obopynoBanus OI'3-
«Ormpenenenne aNrOPUTMOM nabopaTopusi.
BBIMIPHIIIA B CHUIIE, odopmienus
KOTOPBIN JaeT J1abopaTOPHEIX paboT
MOABYKHBINA U I'pynnosas —
HETNOABKHBIN MIPOBEJICHHE
O710K» nabopaTopHOi pabOTHI
NuauBuayanbHasa —

00paboTKa pe3yIbTaTOB




30

Pemenne 3amay Ha
Temy «Pabora.

VYcioBue paBHOBECHS TEIl.
IlenTp TsKECTH

3HAKOMCTBO C
aJITOPUTMOM

MourHocTb» odopmienus u
pemieHus 3ajga4d
31 Oxcnepumentansl | KIT/I. KIT/1 HakmoHHOM OpoHTaThHAST — Kowmmmekt Ne6
as pabora Ne 24 TJIOCKOCTH 3HakoMcTBO ¢ Th, obopyznoBanust OI'9-
«Brrancnenue ITOPUTMOM naboparopusi.
KIIJI HaxIoHHOM o opMIICHHUS
TTTIOCKOCTHD J1abopaTOPHBIX PaboT
I'pynnosas —
MIpOBEICHIE
1abopaTOpHOI pabOTHI
NupuBunyanbHas —
00paboTKa pe3yJIbTaTOB
32 OkcnepuMeHTadbH | KuHeTHUYECKas SHEPIHUsL. ®dponTaIbHAS —
ast pabota Ne 25 ®dopmyna s pacueTa 3HaKOMCTBO ¢ Th,
«3mepeHue KUHETUYECKOUN SHEPTUU aJrOPUTMOM
KHHETUYECKON odopmIreHUs
SHEPTHUU TEa» J1a00PaTOPHBIX paboOT
I'pynnosas —
MIPOBEICHIE
mabopaTopHOil paboTHI
NupuBuayanbHasd —
00paboTKa pe3yIbTaToB
33 Pemenwue 3anau Ha | Kunetudeckas sHeprusl. 3HAKOMCTBO C
TeMy ®dopmyna 1t pacyera ITOPUTMOM
«Kunernueckas KUHETHYECKOU oopMITEHUS 1
SHEPTHs» penieHus 3aaad
34 OxcnepumenTaibH | IloTeHnuaneHas sHeprus. @poHTaIbHAsA — KomrmuiexT Ne6
as pabora Ne 26 N3menenue 3HakoMcTBO ¢ Th, obopynosanust OI'9-
«3mepenne MOTEHITUATEHOM SHEPTUH AITOPUTMOM nabopartopwusi.
W3MEHEHUS odopmienus
MOTCHIIMATBHON J1a00PaTOPHBIX padboOT
SHEPTHUI» I'pymmoBas —
MIpOBEJICHIE
J1a00paToOpHOt paboTHI
NunuBunyansHas —

00paboTKa pe3ybTaToB




Cooeporcanue uzyuaemozo Kypca ¢ 8 knacce

Du3nyecKuii MeTOI M3y4YeHHsl NMPUPOIAbI: TeOPeTHYECKHIl U IKcnepuMeHTANbHBIA (3). OnpeneneHue 1EHBI AeJICHUS TPUOOPOB, CHATHE MMOKA3aHHU.
OmpeneneHre MOTPEITHOCTEN N3MEPEHUT.

TennoBble sIBJIEHHS W MeTOABI MX HccienoBaHus (8). Ompenenenue yIIMHEHHS Tela B IpoIlecce M3MEHEHHWS TeMIleparyphl. PemieHme 3amad Ha

oTpeJieIeHIe KOJIMYECTBA TEIUIOTHL. [IprMeHeHe TemIoBOro pacupeHus IJisi perucTpaluy TeMiepaTypsl. MccnenoBanue mpoueccoB IIaBICHUS U OTBEPACBaHUS.
Nzydenne ycTpoiicTBa TEIUIOBBIX ABUraTenei. [Ipubopsl s n3MepeHust BIaXKHOCTH BO3IyXa.

BHeKTpl/I‘leCKI/Ie AABJJCHHUA U METOAbI UX HCCJICAOBAHUA (8). OHpe}leJ’ICHI/Ie YACIABbHOI'0 COIMPOTHUBJICHUS IMPOBOJHHKA. 3akon Oma AJIg ydaCTKa ICIIn.

Pemenue 3amau. VMccienoBanue 1 UCTIONB30BAaHUE CBOWCTB AIIEKTPUYECKUX KOHIEHcaTopoB. Pacuer morpebisiemoit anekrposneprun. Pacuer KII/ snextprudecknx
ycTpolicTs. Pemenue 3agau Ha 3akoH [xoyns-Jlenna.

daexTpoMaruuTHsle siBjiaeHus (5). [lomyuenne m ¢ukcupoBaHHOE M300pa)kKeHHWE MArHUTHBIX MoJiei. V3yueHne CBOWCTB 3JekTpoMaruuta. Uzyuenue
MOJIEJIN 3JIEKTPOABHUrarTes. Permenre kauecTBEeHHBIX 3aad.

OnTuka (8). M3ydyenne 3akoHOB oTpakeHus. HaOnroeHue oTpakeHus ¥ MpeioMIIeHUs cBeTa. M3o0paxenus B muH3ax. OnpeneiacHue rIIaBHOTO OKYCHOIO

PacCTOSIHUS M OTITUUECKOW CHJIBI TMH3BL. Habmonenue natepdepeninm ceeta. Pemenne 3aia4 Ha npeJoMiieHue cBeTa. HaluojeHre mojtHoro OTPaKeHHUs CBETA.

TemaTnuyeckoe IAHUPOBAHUE.

Ne Tema/k01-B0 yacoB MarepuaJn Ajs1 U3yYeHUsI TemMbl BHEYPOYHBIX 3aHATHH Ilnanupyemoie pezyromamot 00yuenus
m\n JIMYHOCTHBIC,  TO3HABATeJbHbIC,  peryJsiTUBHbIE,
KOMMYHHMKATHBHbIE
1 Ddusznyeckuit metoxa | [IpaBuina TexHuku Oe3omacHocTH mpH | 1. Omnpenenenue uensl  JeneHus | JlmuHocTrHble: VccneayroT 3aBUCUMOCTh HalpaBlICHUS U
U3y4eHUs  NpUPOABL | pabdore ¢ (HU3MYECKUM  NPHOOPOM. | IPHOOPOB, CHATHE MOKA3aHHM. CKOpPOCTH TEIUIO0OMEHA OT Pa3HOCTH TeMIepaTyp
TEOPETUUECKUN u | U3mepenue ¢busngeckux BEJIMUWH. | 2. Onpenenenue norpemHocTei | [lo3HaBaTesibHbIe:  Bpiemsiitor u QopMyaupyroT
AKCIEPUMEHTAIBHBIN OmnpezneneHue IEHBI JEJICHUS U MOKa3aHUIl | M3MEpeHHS. MO3HABaTENbHYI0 1edb. CTposAT JIOTHYECKHE MLEeMu
3) npuOoOpoB. AOCONIOTHAasT W OTHOCUTENbHast | 3. PemieHne kaueCTBEHHBIX 3a/1a4. paccyxaeHnid. BIIBHTarOT 1 0OOCHOBBIBAIOT THIIOTE3HI,
MOrPeIHOCTh. 3HAUEHHE IKCIIEPUMEHTA JIJIs MpeUIaratoT CIIOCOOBI X IIPOBEPKU
pPa3BUTHS HAy4YHbIX TEOPUH U CO3J1aHUs PerynsatuBuble: OopMyIUpPYIOT MO3HABATEIbHYIO LEINb,
HOBBIX TEXHUYECKUX YCTPOMCTB. COCTaBISIIOT IUIAH U MOCJIEN0BATENIbHOCTh JCHCTBUI B
COOTBETCTBUU C HEU
KommyHukaTtuBHble: Ilmanupyror obmme crnocoObl
paboThl. Mcrons3yroT afeKBaTHBIC S3BIKOBBIE CPEICTBA
JUI1 0TOOpa’KeHHs CBOMX YYBCTB, MBICIIEH M OOYXKICHUI
2 TeruioBble SBIECHUS U TemoBoe  pacmupenue Ten u  ero | 1.Ompepenenue yuiuHeHus Tena B | JImdHocTHble: OCyIIECTBISIOT MHKPO — ONBITBL 1O
METOABI HX ucroib3oBaHue B TexHuke. CrocoObl | mpolecce H3MEHEHUs TEMIIEpaTypHl. peanu3anuu Pa3IUYHBIX croco6oB U3MEHEHHUS
uccnenoBanus (8) W3MEHEHUsl BHYTpEeHHEH sHepruu Ten. Buabl | 2. Pemienue 3amady Ha onpejelieHue | BHYTPEHHEH HEepruu Tesa
Oo0opynoBanmne: Tervionepenayn. Temionepenaya B NpUpoIe | KOJUYECTBA TEIUIOTHI.. I[o3naBaTenbHbIe: BBIIensioT 0OOOOMICHHBI CMBICT
KOMILJIEKT Ne7 n texuuke. KonmdectBo TemnoTel. 3akoH | 3. [IpyuMeHeHue TEIIOBOrO paclIMpeHus | 3ajjaud.  YCTaHaBJIMBAIOT  NPUYMHHO-CIIECTBEHHbBIE
ooopynoBanusa OI'D- | coxpaHeHMs U TPEBPALICHUs DHEPrHMHM B | U pETUCTPALlMK TEMIEpPaTyphl. AHANIN3 | CBA3H, 3aMEHAIOT TEPMUHBI ONPEACICHUIMU
JaGopartopus, MEXaHMYECKMX W TEIUIOBBIX TIIpolleccax. | ' 0000ImeHne BO3MOXHBIX BapHaHTOB | PeryjasTuBHbIe: CocTaBisioT TUTaH u

000py10BaHNE
«Touka pocra»:
uudposas

ArperaTtHsle cocTosTHUS BemecTBa. PazoBbie
nepexonasl. PaboTa rasa m mapa. TeroBbie
JIBUTaTEIIN. JBurarenn BHYTPEHHETO

KOHCTPYKLIHH.
4. UccnenoBaHue NMPOLECCOB MIABICHHS
U OTBEpACBaHUsL.

MOCJIEN0OBATENBHOCTE AeicTBHil. ClM4aroT CBOI CIoco0
IEUCTBHUS C DTAJIOHOM
KoMMyHUKATHBHbBIE:

OnuUCHIBAIOT coZiep)KaHue




JgabopaTopus Releon

C JATYNKOM
TEMICPATYpPbI

CTOpaHHUs.

Poropuo  —

MOPIIHEBOM

neurarens Bankens. Huzens. IlapoBas u
razoBass TypOuHa. HeoObIYHBIE JBHUTATEINH.
IlepcnexTuBBI CO31aHUS HOBBIX ABUTATENEH,
YCOBEPIIICHCTBOBAHNE TPEKHUX U 3aMEHBI

HCIIOJIB3YEMOTO B HHUX TOIUIMBA.

KITJT

5. V3ydyeHue CTpOeHUs KPUCTAILIOB, UX
BBIpaIllUBaHUE.
6. H3yueHume
JIBUTATEJIEH.

7. [Tpubops! 11 U3MEPEHUS BIaKHOCTH.
8. Pelrrenne kadecTBEHHBIX 3aJad Ha

YCTPOMCTBA TEIUIOBBIX

COBCpLIAECMbIX HeﬁCTBHﬁ C LCJIbKO OPUCHTUPOBKHU
npeaMeTHo-npaKanecxoi/i WM NHOM JACATCIbHOCTU

TEIJIOBOTO JBHUIaTeNsl U MEPCHEKTHBBI €ro | ONpeleleHNe KIT TEIJIOBOTO

TIOBBIIIICHUS. JIBUTATEIIS.
OnexTpuyueckue Konnencaropel.  Onexrpudeckuil  Tok. | 1.Ompenenenue ynensHoro | JiImunocrHelie: HaOmonaroT sBI€HHE SJEKTPU3ALUU Tel
SBJICHUA M MeToAsl ux | [leiicTBus 3IEKTPUUECKOTro TOKA. | CONPOTUBIIECHUS NPOBOJHUKA. IIPU CONPHUKOCHOBEHHM U B3aUMOJICUCTBHE 3apsDKEHHBIX
uccrnenoBanus (84acoB) | DiIeKTpHUYECKHA TOK B cpegax: Meramnax, | 2.3akoH Owma s y4acTKa Lemd. | Tel
Oo0opynoBanmue: JKUJAKOCTAX, rasax, HOJIYyHNpoBOAHMKaX. | PemeHue 3amau. MosnaBarensnble:  Bopiensior u  Gopmynupyror
KOMILIEKT Ne3 | Coenunenus nmpoBogHukoB. OcetutensHas | 3.MccnenoBaHne M HCIONB30BaHHE | MMO3HABATENbHYIO II€Nb. Y CTAHABIMBAIOT IPUYHUHHO-
ooopynoBanusi OI'D- | cetb. ONEKTPOM3MEPHUTENBHBIE TPHOOPHL. | CBOMCTB ANEKTPUYECKUX | CICACTBEHHBIC CBSI3U
JaGopartopusi, Pabora 1 MOITHOCTH MEKTPUIECKOTO TOKA. | KOHICHCATOPOB. PeryasTuBHbIe: [puaIMarOT u COXPaHSIOT
o0opyaoBanue 3aKkoH Joxoyns - Jlenna. | 4. Pemenwe 3amad Ha 3aBUCHMOCTH | MO3HABATENIBHYIO LEb, PErylupyIoT nporecc
«Touxka pocTay: | DIeKTpoHArpeBaTebHbIe MPHOOPHL. PacueT | compoTuBiIeHUS TIPOBOTHIKOB OT | BBHIMIOJNHCHUS yUCOHBIX JIeHCTBHI
uudpoBas notpedisieMoil 3MeKTpodHeprun. KopoTkoe | TemMmepaTypsl. KommyHukaTHBHBIE: YUarcs apryMEHTHPOBATh CBOIO
Jadopatopusi Releon | 3ambikanue. IlmaBkme npenoxpanurenu. | 5.Pacuér MOTPeOIIIEMON | TOYKY 3pEHHS, CHOPHTh W OTCTaWBaTh CBOIO IO3HIIHIO
¢ __JIaTYMKAMHU _Toka, | [IpumeHeHue MOJYIPOBOJHUKOBBIX | AJIEKTPO3HEPTHH. HEBPaKACOHBIM JUIS OMIIOHEHTOB 00pa3oM
HANPSKEHUs1, pubOopoB. 6. Pacuér KII[  osnexTpuueckux
TeMIeparypbl, YCTPOMCTB.
OCBELIECHHOCTH, 7. Pemenue 3agau Ha 3akoH J[xoyis-
AATYNK Jlenna.
raJbBaHOMETD. 8. Pemenne KkadecTBEHHBIX 3ajad II0

JJEKTPUUYECTBY.

DNeKTpOMarHUTHbIE MarunutHoe noJse. Onextpomarautsl. | l.IlomydeHne m3o0pakeHnit MarHUTHBIX | JImuynocTHble: HaOmromaroT  MarHWUTHOEe — JIeHCTBHE
sBieHUS (5) DNEeKTpOMAarHUTHBIE pere u UX | MOMeH. KaTyIIKA C TOKOM. VI3rOTaBIMBAIOT 3JICKTPOMATHHT,
O6opynoBanune npuMmeHenue. IlocrosiHHble MarHuThl U UX | 2. M3ydeHue CBOMCTB 3JIEKTPOMAarHUTA. | UCHBITHIBAIOT €ro JEWUCTBUS, HCCIEAYIOT 3aBUCUMOCTb
«Touka pocTtay: | npuMeHeHue. MaruutHoe noJsie 3emud. Ero | 3. M3yueHue Moaenu 3eKTpoBUTaTessl. | CBOMCTB 3JIEKTPOMAarHUTa OT CHJIBI TOKa M HalU4ui
uudpposasi BIUSHUE HAa  paauocBsa3b.  JlelicTBue | 4.PemeHne KauecTBEHHBIX 3aJad Ha | CEplIEeYHHKA

Jaooparopusi  Releon

C JATYUKOM TOKAa H

MAardiuTHOIO I110J151.

MAardiuMTHOI'O II0JII Ha NPOBOJHHUK C TOKOM.
DNEeKTPOBUTATED.

MAarHETHU3M.
5. Pemrenne KadyeCTBEHHBIX 3ajad Ha
MAarHETHU3M.

IMo3HaBaTebHbIe: BRIMOIHIIOT ONepalyu co 3HaKaMH |
CUMBOJIaMU. Y MEIOT 3aMEHSTh TEPMUHBI OMPEICTICHUSIMH.
Brigenstor 00BeKThI B TIPOIECCH ¢ TOYKH 3PEHUS 1ETI0T0
M YacTeH
PerynsiTuBHbIE:
[I03HABATEJIbHYIO
COOTBETCTBHUH C HEH
KomMmyHukaTuBHbIe: VYcTaHaBIMBaIOT paboune
OTHOWICHHS, Yy4YaTcsi d3(PQEKTHBHO COTPYyIHUYATH U
croco0OCTBOBATh MPOYKTUBHOM KOOTIEPAIIH

CaMOCTOATEIBLHO
nellb W CTPOSAT

(hopMyIHpYIOT
NeHCcTBUS B

Ornrruka (10)

Hctounuku
OCBEEHHOCTb.

CBCTa.

Cuia CBeTa.
OTtpaxxeHue u

MPECJIOMJICHUEC CBETA. 3aK0HBI OTPAXKCHUA U

1.M3yueHne 3aKOHOB
MIPETOMIICHUS CBETa.
2.HaGmronenue

OTpaKC€HUd U

OTpaXKECHHUS u

Jlmunoctupie: HaGmomaior  onTHdeckue — sIBICHUS,
BBITTOJTHSIOT TIOCTPOEHHUE X0/1a JIydeil, HEOOXOJUMOTO /st
MOJIyYEeHHSI ONTHYECKUX (P (PEKTOB, H3yIaIOT YCTPONCTBO




HPEJIOMIICHHS. [onnoe OTpa)XEHHE. | MPEJIOMIICHHS CBETA. TeJIECKOIa U MUKPOCKOTIA

Bonokonnas ontmka. 3epkana twiockue u | 3.M300pakeHus B TMH3AX. Ilo3naBaTenbHbIE: IIpumensitot METO/IbI

chepuueckne. Jlunzpl. Onrtumdeckas cuia | 4.0mpeneneHue TaaBHOTO (OKYCHOTO | HHGOPMAIMOHHOTO TIOHMCKA, CaMOCTOSITENBHO CO3MAI0T

muH3beL. OnTHdeckue nmpuOopsl. Jlucmepcus | pacCTOSHMSA M ONTHYECKOW CHIIBI IMH3bL. | QITOPUTMBI  JCSTENPHOCTH TPH  PEUNICHHH  3a/1ad

cBeta. llBer Tema. MHTepdepenmus ceera. | 5. HaOmromenume wHTEppEepeHIMH H | TBOPUYECKOTO W IOMCKOBOTO XapaKTepa

IIpocernenne ontuku. dudpakius cBera. | Audpaxivy CBETA. PeryasTuBHbIE: CamocroaTensHO  (GOPMYIHPYIOT

Hckaxenne n300paKeHWH, MOJMYYCHHBIX C | 6. Pemenne 3amad Ha TpeJIOMIICHHE | MMO3HABATENBHYIO I W CTPOST  JCHCTBUS

MOMOIIBIO ONITHYECKUX npuOOpoB. | cBeTa. COOTBETCTBHH C HEH

CrexTpajbHBIA aHAIU3. 7.HaGmonenne momHoro otpaxenus | KommynmkaruBHsble: PaGotator B rpynme. OnuchiBaioT
cBerTa. COJICp)KaHHWE  COBEpUIAEMBIX  JICMCTBHHA C  LIEJNBIO
8. PemeHne KayecTBEHHBIX 3a/ad Ha | OPUEHTHPOBKU IPEAMETHO-IIPAKTHYECKOH WM HWHOM
OTpa)keHHE CBETa. JIeSITEIIbHOCTH

9. U3yueHne cTpoeHus TenecKomna
10. M3yuenue cTpoeHHnss MUKPOCKOTIA.

PEAJIMBYEMBIE YYEBHBIE ITPOT'PAMMBI U YYEBHO - METOJIMYECKOE OBECIIEYHEHHE

MMPOI'PAMMBI BHEYPOUYHOM JESTEJIBHOCTH «®U3UKA B 3AJTAYAX Y SKCIHEPUMEHTAX» B 7-8 KJIACCAX.

Kiacce
Hazsanue
yueOHOro Kypca
Kom-Bo gacon

Y4eOHO - MeTomUYecKoe obecTieueHue (JTUTepaTypa sl YIUTEIS | yIaIIuxcs)

TrIace
«Du3nka B
3a7a4ax u
AKCIIEPUMEHTAX»
34 yacos,

1 yac B HEJEIIO;
8 kiace
«Du3nka B
3aJa4ax u
AKCIIEPUMEHTAX»
34 gaca, 1 gyac B
HEIEIIO

w

©ooNo O

11.

BreypodHas aesiTeTbHOCTh MIKOJIBHUKOB. MeToanuecKuii KOHCTpYKTOp: ocobue mis yuurtens/ JI.B. I'puropses, I1.B. Crenanos. — M.:
[Ipocsemenne, 2011. — 223 c. -. (CtanaapTsl BTOPOTO MOKOJIEHHUS).

Breypounas nestensHOCTh. [IpuMepHbIi 1aH BHEYPOUHOH €STEIbHOCTH B OCHOBHOM 1IKoJie: mocooue i yuurens/. B.I1. Crenanos, J1.B.
I'puropres — M.: IIpocsemenue, 2014. — 200 c. -. (CtaHzapThl BTOPOTO MOKOJICHHUS).

Paboune nporpammel. @uzuka. 7-9 knaccel: yaeOHO-MeToquueckoe nocooue/coct. E.H. Tuxonosa.- M.:Ipoda, 2012.-398 c.

denepabHBIN rOCyIapCTBEHHBIN CTaHAAPT 00IIEro 0Opa3oBaHusi BTOPOTO MOKOJICHHS: AATEIbHOCTHBIN moaxo/ [TekcT]: MmeTomudeckue
pexomennanuu. B 3 4. Yacts 1/ C.B.Anannyesa; nog oour. Pen. T.®.Ecenkooii, B.B. 3apyOunoii, aBt. Beryn. Cr. B.B. 3apybuna —
Viesnosck: YUIIKIIPO, 2010. — 84 c.

3annmarenbHas gusnka. [lepensman S.1. — M. : Hayka, 1972.

3anumarenbHble onbITh 10 Gusmke. I'opes JILA. — M. : IIpocsemenue, 1977.

Xouy 6b1Th Kynubunsim. Onpmanckuit 1.U. — M. : PUL] MK/, 2002.

dusuka s yeiaedeHHbix. Kubanpuenko A. 5., Kubansuenko M. A.— Poctos H//]. : «@enukcy, 2005.

Kak cratp yuensiM. 3anstus o ¢pusnke A1 crapuiekiaccHukoB. A.B. Xyrtopckwuit, JI.LH. Xyrtopckuii, U1.C. Macnos. — M. : I'mobyc, 2008.
®poHTansHbIe Ja00opaTopHble 3aHATHS 10 pusnke B 7-11 knaccax oOmeoOpazoBaTenbHbBIX yupeskaeHuil: Kuura ans yaunrens./mox pea. B.A.
Bypoga, I'.I". Huxudoposa. — M. : [Ipocsemenne, 1996.

Hayunsie pa3snedenust B oonactu ¢puznku u xumuu. ['. Tuccangpe. / [lep. FO.T'onuapos. — M. : Teppa- Kamxusrit kiny6, CI16., 2009 (Mup
BOKPYT Hac).
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