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AHHOTaIIl/Iﬂ K IMporpamme BHeypoqnoﬁ JACATCJIbHOCTH «3aHuMareabHasi (]msmca»

e @enepanbHbIi IepeYeHb YIeOHMKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHMs U HAYKU
Poccuiickoit @enepanuu K HCIOIB30BAaHUIO B 00Pa30BaTEIBHOM IpoIecce B 001e00pa3oBaTeNIbHBIX OPraHU3alUsiX MIPH
peain3aly UMEIOLUX FOCYIapCTBEHHYIO aKKPEIUTALI0 00pa30BaTeIbHbIX IPOrpaMM HayalbHOIO O0IIEro, OCHOBHOTO
o0mero, cpeaHero oomero oopa3oBaHus, YTBepKICHHBINA prUKa3oM MuHucTepcTBa oOpa3oBanust u Hayku PO ot 28
nexadpst 2018 roga Ne 345 ¢ U3MEHEHUSIMU U IOTIOJIHEHUSIMU.

e ®denepanbHbIN IEpeYeHb YUEOHUKOB, PEKOMEHI0BAaHHBIX (JOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHus U HAyKH
Poccuiickoit @denepanuu K UCHOIb30BaHUIO B 00pa30BaTeIbHOM Ipoliecce B 00111e00pa3oBaTeIbHbIX OpraHU3alusaxX Mpu
peain3aly UMEIOLUX FOCYyIJapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX IPOrpaMM HayalbHOTO O0IIEr0, OCHOBHOTO
oO1u1ero, cpeaHero ooiero oOpa3oBaHusl, yrBepKI€HHbIN npuka3oM MuHuctepcTBa oOpasoBanus u Hayku P® ot 31
Mapta 2014 roga Ne 253 ¢ u3BMEHEHUSIMU U IOTTOTHEHUSIMU.

e [lepedenp opraHu3zaiuii, OCyIIECTBISAIONINX BBITYCK Y4EOHBIX TOCOOUH, KOTOPbIE TOMYCKAIOTCS K UCIIOJIb30BaHHUIO
TIPH peaTM3aliii HMEIONUX TOCYIAPCTBECHHYIO aKKPEIUTAITNI0 00pa30BaTeIIbHBIX IPOTPaMM HAdaIbHOTO OOIIIero,
OCHOBHOTO 00111eT0, CpeHero 00I1ero o0pa3oBaHus, YTBEPKIEHHbBIN TprkazoM MuHoopHayku P® ot 09.06.2016 Ne 699;

e (OcHoBHas oOpaszoBaresbHas MporpaMMa 0CHOBHOTo o0miero oopaszoBanus MbBOY CILINe9

e [IpumepHBIe MPOrpaMMbl BHEYPOUHOM AesTebHOCTH. HavansHoe 1 ocHOBHOE oOpasoBanue / [B. A. 'opckuii,

A. A. Tumodees, /1. B. CmuproB 1 1p.] ; mox pen. B. A. I'opckoro. — 4"e uzn. — M. : [Ipocsemenne, 2014 — 111 c. —
(CtanmapTbl BTOPOT'O TTIOKOJICHHS ).

e [Iporpamma ocHOBHOrO 00mIero oopa3oBanus. Pusnka. 7 - 9 kiaccel (aBTopsl:A.B. Ilepbimkun, H.B. ®unonosuy, E.M.
I'yrauk). ®usuka. 7-9 kiaccel: padboune nmporpammsl / coct. ®50 E.H. Tuxonosa - 5-¢ u3n., nepepad.-M.: JIpoda, 2015. —
400c.,




Mecto AUCHUIIJIMHBI B y‘leﬁHOM IVIaHE

IIpeamer KosmmuecTBO 4acoB B HeJe/110
Ipeamernas
o0J1acTh
Kaace 7 ks1ace 8 kiacc 9 kiace
O6s13aTenbHas yacTh ((peaepanbHbIi KOMIIOHEHT)
1 1 1
EcrectBenHO-Hay S S
GHBIC TIDCIMETEL Odwusnka Yactb, hopMupyemasi y9aCTHHKaAMHU 00pa30BaTeIbHBIX OTHOIICHUH (PETHOHABLHBIA KOMIIOHCHT U
P KOMITOHEHT 00pa30BaTeIIbHOTO YUPEHKICHHS)
0 0 0
Hroro: 0 0 0
AJIMUHHUCTPATUBHBIX KOHTPOJIBHBIX paboT: 0 0 0
KoHTponbHBIX paboT: 0 0 0
JlaGopaTopHbIX paboT: 0 0 0
[TpakTrueckux paboT: 27 11 12

|. Ilnanupyemble pe3yJIbTATHI OCBOCHHUS KYPCa BHEYPOUHOM AeSITeJIbHOCTH N0 (Pu3uKe

[Iporpamma mo3BoJisieT JOOMBATHCS CIEAYIOMINUX PE3yIbTATOB OCBOEHUS Kypca BHEYPOUHOH €SI TEIbHOCTU

Ha3zBanue OcHoBHasi rpynna y4amuxcst Hern ¢ OB3
npeaMera (BKJII0Yasi HHTETPHPOBAHHBIX)
Kypca
Bueypoun IIpeamernbie MeranpeaMeTHble JInyHocTHbIE IIpeamernbie MeranpeaMerHbie JInyHocTHBIE
ast
ACATENBHO | - yMEThb IOJIb30BATHCS P. —ymeTs paboTath o | -pa3BuBaTh - UMETH P. —ymetsb pabotath | -pa3BuBaTH
CTb METO/IaMH HAy4YHOTO IIPEI0KEHHBIM II03HABATENbHBIE IIPEJICTaBICHUE O | MO MPEUIOKEHHBIM | TIO3HABATENIbHBIE




«Puzuka
B 3aja4ax
"
IKCIIEPUM
eHTax»

HCCIIEI0BaHUS SIBJICHUI
MIPUPOBL;

- IPOBOJIUTH
HaOJIIOIeHNs,
IJITAHUPOBATh U
BBITIOJIHATH
IKCIIEPUMEHTHI;
-00pabaThIBaTh
pe3yAbTaThl U3MEPEHUN;
- IPEJICTaBIIATh
pe3yJAbTaThl U3MEPEHUN C
MMOMOIILIO TaOJIMIL,
rpadukoB u GopmMyi;

- 00HapyXHUBaTh
3aBUCHUMOCTH MEXTY
(bu3rgecKkuMu
BETMYMHAMU;
-00BSCHATH NOJy4YCHHbBIE
pe3ynbTaThl U JeNaTh
BBIBO/IBI;

-OLIEHUBATh TPaHUIIbI
MOTPEUTHOCTEN
Pe3yNbTaTOB U3MEPEHUIl;
- YMETb NPUMEHSATH
TEOPETUYECKUE 3HAHUS
1o (hu3KKe HA TPAKTHKE;
-pematb Gpu3n4ecKue
3a/la4uy Ha IPUMEHEHUE
MOJIy4YEHHBIX 3HAHUM;

- BBIBOJIUTH U3
AKCIIEPUMEHTAIIbHBIX
(haKTOB U TEOPETUYECKUX
Mozenel ¢puzndeckue
3aKOHBI;

- YMETb JIOKJIaJbIBaTh O
pe3ynbTaTax CBOEro

WHCTPYKIHUSM; YMEHUE
M3Jlarath MBICIIH B
YETKOM JIOTMYECKOMN
TIOCJICIOBATEIILHOCTH,
aHATU3UPOBATH
coOCTBEHHYIO paboTYy:
COOTHOCHTb IIJIaH U
COBEpIIICHHBIC
OTIepaIiy, BBIJICIIATh
JTarbl U OLICHUBATh
Mepy OCBOCHHUS
Ka)KJI0TO, HAXOIUTh
OIIMOKH,
YCTaHABJIUBAThH UX
TIPHYUHEIL.

1. —opuenTHpoOBaTHCS
B CBOEI cucTemMe
3HaHUM: OTJINYATh
HOBOE OT yXKe
W3BECTHOIO;
nepepadaTbIBaTh
MOJYYEHHYIO
uH(bOpMaIIIO, JeNaTh
BBIBOJIbI B pe3yJIbTaTe
COBMECTHOM pabOThI
BCEro KJlacca; yMeTb
aHaAITM3UPOBAThH
SIBIICHUS

K. — ymets paborats B
nape v KOJUIEKTHBE;
3pPEeKTUBHO
pacrpenensTh
00513aHHOCTH

UHTEPECHI,
I/IHTGJIJIGKTyaJILHBIG 158
TBOPUYECKHE
CIOCOOHOCTH
yUaIIHXC;

- MOTUBHUPOBATH CBOU
JICHCTBHSI; BBIPAXKaTh
TOTOBHOCTH B JII00OH
CUTYAIINH MOCTYIHUTh
B COOTBETCTBUU C
MpaBUJIaMU
MOBEICHNS,

- BOCTIPUHUMATH PEUb
YUUTETIS
(OTHOKIJTACCHUKOB),
HEMOCPEACTBEHHO HE
00paleHHYIO K
yJaliemycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYIO
NEeSITeIIbHOCTh: CBOU
JOCTHKCHUS,
CaMOCTOSITEIIBHOCTb,
WHHIIUATUBY,
OTBETCTBEHHOCT,
NPUYUHBI HEeYy1a4d

IpUpoe
BaKHEHIIIX
buzngecKux
SIBIICHUI
OKPYXAaIOIIEro
MUpa ¥ TOHUMATh
CMBICTT
bu3nUeCcKux
3aKOHOB;
-JIEMOHCTPUPYIOT
yMEHHUE
paboTtath
pa3HBIMHU
HMCTOYHHUKAMH
uH(popMaluu;
-yMeTh
MIPUMEHSTh
TEOPETUUYCCKUE
3HAHUS 110
¢busuke Ha
MIPaKTHKE;

- YMETh
HCITOJIh30BaTh
MOJTy4YCHHBIE
3HAHUS B
IIOBCEIHEBHON
JKU3HU (PKOJIOTHS,
OBIT, OXpaHa
OKpYXaromei
Cpenibl)

- IPOBOJIUTH
HaOIIOAEHUS
buznyeckux
SIBIICHU;
-M3MEpSTh
buznueckue

WHCTPYKIIUSM;
YMEHUE U3JIaraTh
CBOU MBICITH B
JIOTUYECKOU
MOCJIEIOBATEILHOCT
u;

II. — ymenune
OTJINYaTh HOBOE OT
y>K€ U3BECTHOTO;
nepepadaTbBaTh
MOJIY4EHHYIO
uH(popMaIHIo,
JICJIaTh BBIBOJIBI B
pe3ynbTare
COBMECTHOM
paboTHI BCETO
KJlacca; yMeTh
HaOJIFOIATh U
OTHCHIBATH
SIBJICHUSI

K. — ymern
paboTaTh B ape u
KOJUJICKTHBE;

MUHTEPECHI;

- MOTUBHUPOBATb
CBOM JCHUCTBHSI;

- BOCIIPpUHUMATDb
pPCYb YUUTCIIA
(OZTHOKJIACCHUKOB),
HETOCPE/ICTBEHHO
He 00paIeHHYIo K
yJamemycs;

-OIICHUBATh
COOCTBEHHYIO

y4eOHYI0
JEeSITeNbHOCTD




UCCIIEIOBAHUS;
- y4aCTBOBATh B
JMCKYCCUU, KPaTKO U
TOYHO OTBEYaTh HA
BOIIPOCHI;

-MCIOJIb30BaTh
CIIPaBOYHYIO JINTEPATYPY
U Apyrue UCTOYHUKHU
nH(pOpMaIHH.

BCIIMYMHBI

B nmpoiecce BHeypO‘IHOﬁ ACATC/IBHOCTH B HIKO0JIE€ PCIIAIOTCA CJICAYIOIINE KOPPECKIIMOHHO-PAa3BUBAIOIIIHUE 3aaYH:

1. Pazsumue u koppekyusi BHUMAHUS

2.DopmuposaHue yHUBEPCanIbHbIX YUeOHbIX YMEeHULL

3.Pazsumue peuu

CopeprkaHue MPorpaMMbl  BHEYPOUHOI IeATEILHOCTH 0 PU3NKe

«3aHuMaTeIbHasA PU3UKA» 7 KjIacc

No Ha3Banue pasaena (Tembl) Coaepikanue y4eOHOIo npeaMera, Kypca
1. | NepBoHauanbHBIE CBeEHHSI O Lena nenenus uamMepurTenbHOro npubdopa. OnpeaeneHne eHbl JeIeHUs] U3MEPUTEIBHOTO LMIUHIPA.
CTPOCHHH BelecTBa Omnpenenenne reoMeTpUYECKUX Pa3MeEPOB Tea. M3roToBieHne U3MEPUTEIBHOTO WINHPA. M3Mepenue
TemIeparypsl Tena. Msmepenue pasMepoB Masblx Tel. Vi3MepeHnue ToJuHbI 1ucta Oymaru.
2. | B3aumopeiicTBue Te W3mepenne ckopocTH IBMKeHUs Tena. Mi3MepeHne Macchl Tesa HenpaBuibHOH popmel. M3mepenue

IUIOTHOCTH TBepJIoro Tena. M3mepenue o0beMa myctoThl. MccnenoBanye 3aBUCUMOCTH CHITBI TSKECTH
oT Macchl Tena. OnpenenaeHre Maccel U Beca Bo3ayxa. Clio)KeHHe CHII, HallPaBJIEHHBIX 110 OJTHOM
npsiMmoii. I3aMepeHue jxecTKoCTH NpyXuHbl. i3Mepenue ko3hhuimenta Cuiibl TpEHHUs CKOJIbKEHHUS.
Pemenune HecTaHAApTHBIX 3a1a4




JaBaenue. laBienue :xuaKocrei u

ra3oB

I/ICCHGI{OBaHI/Ie 3aBUCUMOCTH OABJICHUS OT IIOIIAaAU IMTOBCPXHOCTH. Onpe;[eﬂeHHe JaBJICHUA

TBEPJIOTO Tella. BeIUMCIeHNEe CHUITBI, C KOTOPOH atMOocdepa JaBUT Ha IOBEPXHOCTh cTosia. OnpeeneHne

Macchl Teja, IIaBaoiero B Boje. OnpeneneHue mioTHOCTH TBepaoro tena. Onpeaenenne oobema
KycKa Jpja. M3yueHnue yciioBus TuiaBaHus Tedl. Perenue HecTaHAapTHHIX 3a/1a4

4. | PaboTa U MOIIHOCTb. Berurcnenue paboThl 1 MOIITHOCTH, Pa3BUBAEMOU YUEHUKOM TpH mmoabeMe ¢ 1 Ha 3 aTax.
Onpenenenre BeMrpsinia B cuiie. Haxoxxienue nenTpa tskecTH miockoi purypsl. Berancnenue KIT/I
Ineprus HAKJIOHHOM TUIOCKOCTHU. M3MepeHne KHHETHYECKOU 3Hepruu. M3Mepenne noTeHIuanbHOU SJHEPTUH.
Pemenne HecTangapTHHIX 3a1a4.
8 kimacc
Ne Ha3zBanmue pa3aesna (Tembl) Copnep:xanue y4eOHOI0 npeamera, Kypca
1. | ®usnueckuii MeTO H3yUEeHHS Ornpenenenue 1EeHbI IeJIeHUs TPUOOPOB, CHATHE TTOKa3aHui. OnpeeieHne MoTrpenrHoCTe
NPUPOABI: TEOPETHYECKUI U M3MEpPEHNH.
JIKCIIEPUMEHTAJIbHbIN
2. | TennoBble siBJIEHUSI U METOABI UX Ornpenenenre yIIuHEHUs Tela B IPOLECCe M3MEHEHHUsI TeMneparypsl. Pemenune 3a1a4d Ha
O — OIpe/ieTICHUE KOIMYeCTBa TeIUIOThL. [I[puMeHeHne TeniaoBoro paciuperus 1is perucTpanmu
TeMIiepatypsl. MccienoBanne npoueccoB IUIaBJIeHNs U OTBEpieBaHus. M3yuenne ycrpolicTBa
TeIUIoBbIX ABuraresneil. [Ipubopsl ass n3MepeHust BIaXKHOCTH BO3IyXa.
3. | DnekTpuyeckue siBJIeHUs] © METOIbI Ornpenenenre yaeapHOro COPOTUBIICHHS MPOBOAHMKA. 3aKoH OMma /1715 yyacTka uenu. Pemienue
3a1a4. MccnenoBanue U UCNOJIb30BAHUE CBOMCTB 3JIEKTPUUYECKUX KOHAEHCATOPOB. Pacuer
HX HUCCJIeI0BAHUS o M
notpebinseMoil anekrposneprun. Pacuer KII/I anekrpuyeckux ycrpoiicts. Pemenue 3agau Ha 3aKoH
Jxoyns -Jlenna.
4. | DaekTpoMarHuTHbBIE SIBJICHUS [Tonyuenue u pukcupoBaHHOE N300pAKEHHE MATHUTHBIX ToJiel. M3ydyeHue cBoicTB
3eKTpoMaruura. M3ydenue Moienu 3JaeKTpoaBuraress. Penenue kauecTBEHHBIX 3a/1a4.
5. | Onruka N3ydenue 3akoHOB oTpakeHus. Habmonenue otpaxkeHus u npejaomieHus ceera. M3o0pakeHus B

JIMH3aXx. OHpe,[[eJ'ICHI/Ie r'’’IaBHOI'O (bOKYCHOFO pacCTodHusA U ONTHUYECKON CHUJIbI JIUH3HI. Ha6J'II-OI[eHI/Ie
I/IHTep(I)epeHLH/II/I cBeTa. Pemenue 3amad Ha IMPEJIOMIJICHUEC CBCTA. Ha6J’IIOI[eHI/IC IMMOJIHOT'O OTPAaKCHU
CBCTa.




9 kiace

Ne Ha3Banue pazaena (Tembl) Coaepixkanue y4eOHOIo npeaMera, Kypca

1. | Marnerusm Kommnac. [Tpuauumn pa6otst Maraut. MarauTsl OJIOCOBbIE, AyroBble. MarHuTHas pyaa. MaruuTHoe
noJie 3emiu. M3roroBneHure Maruura. Perienrne kaueCTBEHHbIX 3a/1a4.

2. | DaekTpocraTuka DneKTpuuecTBO Ha pacyeckax. OCTOPOKHO CTATUUECKOE IEKTPUUYECTBO. DIEKTPUUECTBO B
UIpyLIKax. DJIEKTPUUECTBO B ObITY. YCTpoiicTBO OaTapeiiku. Pernienre HecTaH1apTHBIX 3a/au.

3. | Ceer Ucrounuku cBera Ycrpoiicto riasza. ConHneunsie 3aitunku. Tenb. 3aTmenue. L{Bera koMmnakT qucka.
MpeubHbIi cniektp. Pagyra B npupoae. Jlynusie u Conneunsle 3atMenus. Kak cinomats yu? Kak
3ake4yb OroHb? Perienre HecTaHIapTHBIX 3a/1a4.

Metoabl 00yyeHust 1 GOpPMBbI OPraHM3ANNM IEATEIbHOCTH 00yUAKO N XCS
Peanun3anus nporpaMMel BHEYpOUHOH AEATEIBHOCTH « 3aHUMAaTeIbHAs (PU3MKa » MperosaracT HHANBUAYAIbHYIO U TPYIIIOBYI0 paboTy

oOyuaronuxcs, MIaHUPOBAaHUE U MTPOBEJICHUE UCCIIEI0BATENbCKOTO SKCIIEPUMEHTA, CAMOCTOSITENIbHBIN cOOp AaHHBIX IJIs PEIIEHUS TPAKTHYECKUX
3a/la4, aHaJIM3 U OLIEHKY MOJIY4YEeHHBIX Pe3yJIbTaTOB, U3TOTOBIEHUE MOCOOUI 1 Mozenel. [Iporpamma npenycMaTpuBaeT He TOJIBKO 0Oydaroue u
Pa3BUBAIOIINE [IEITH, €€ peaTu3allys CIIOCOOCTBYET BOCIIUTAHUIO TBOPUYECKON JTMUYHOCTH C aKTUBHOM JKM3HEHHOU MO3uIMeld. BRICOKUX pe3ynbTaToB
MOTYT JJOCTUYb B JJAHHOM CJIy4ae He TOJIbKO YUEHUKU C XOPOLIEH IIKOIbHON YCIIEBAEMOCTbhIO, HO M BCE LIEJICYCTPEMIICHHbIE aKTUBHBIE pedsiTa, yKe
c/enaBIIre cBOM MpoecCHOHATBHBINA BBIOOD.

OO6yuenue ocylecTBisieTcs npu noaaepxke Llentpa o06pazoBanus eCTECTBEHHO-HAYYHOM HanpaBieHHOCTH «Touka pocTa, KOTOPbIi
CO3JaH JUIsl pa3BUTHUS y OOYUAIOIINXCs €CTECTBEHHO-HAYYHOM, MaTeMaTHUeCKOH, MHPOPMAIIHOHHOM IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U

Kp€aTUBHOI'O MBbIIIJIICHUSA, COBCPIICHCTBOBAHWA HABBLIKOB eCTeCTBeHHO'HaquOﬁ HaIIpaBJICHHOCTH, a TaKXC IJIA HpaKTquCKOﬁ OTpa6OTKI/I yqe6H0r0
MaTtcpuraia 1o y‘IC6HOMy IpeaAMETY «DusznkKay.



TemaTuueckoe mianupoBanue (1200 ooyuenusn)

7 Kiaacc

Haumen Conep:xanue Kosmuecr ®opma HUcnoab3oBanue Hara
OBaHMe BO 3aHATHH o0opynoBanus «Touka
pasgena 4acoB pocra»
1 BBonHoe 3anaTue. MHCTpyKTax M0 TEXHUKE OE30MaCHOCTH. 1 Gecena O3HaKoOMJIEHHE C
HT K T o BOMU 11 TOpUEH
Ha 6a3e Llentpa "Touka Pocta" 0BO J1abopaTopue
"Touka pocra"
(memoHcTparms
TEXHOJIOTUU U3MEPEHHUSI)
. [lepBoHaYa/IbHbIE CBe/IEHNUSI 0 CTPOEHHHU BellecTBA 74
2 OxcnepuMmeHTanbHas padota Ne 1 «Omnpenenenne 1eHbl 1eIeHus 1 skcnepuMeHT | JImHelika, JeHTa MepHas,
Pa3IUYHBIX TPHUOOPOBY. WU3MEPHUTEITbHBIH ITHH/IP,
Ha 6a3e Ilentpa "Touka Pocra" TEPMOMETD, TaTUYUK
TeMIepaTypbl
3 DOxcnepuMeHTanbHas padota Ne 2 «OnpeenieHre reoMeTpHIeCKIX 1 skcriepuMeHT | HaGop reomerpuueckux
pa3MepoB Te. Ten
Ha 6a3e Llentpa "Touka Pocra"
4 [Ipaktueckas padota Ne 1 «3roToBiieHne U3MEPUTETHLHOTO 1 MpaKTUYecKast
LIHHPa pabota
KkcriepuMeHTanbHas padora Ne 3 «/3mepenue Temneparypsl Tem» 9KCIIEPUMEHT
5 C) 6ota Ne 3«1 e 1 e
KcriepuMeHTanbHas padota Ne 4 «3mepenue pazmepoB MabIx 9KCIIEPUMEHT
6 C) 6ota Ne 4 «11 1
TEI.
KcrepuMeHTalbHas padora Ne 5 «3MepeHue TONIIUHBI IUCTa 9KCIIEPUMEHT
7 C) 6ota No 5«11 1
Oymarm»
I'aiasa |l. B3aumopaeiicTBue Tea 124
8 DkcniepuMeHTanbHas padota Ne 6 «M3mepeHne CKOpoCTH JBHKEHUS 1 AKCIIEPUMEHT
TEI.
9 Pemenue 3ana4 Ha TeMy «CKOpPOCTh paBHOMEPHOTO JIBUKECHUS 1 pelieHue
3a1a4
10 OkcnepuMeHTanbHast padora Ne7 «M3mepenune macenl 1 karm 1 IKCIIEPUMEHT BJIEKTPOHHBIE BECHI

BOJBD».
Ha 6a3e Llentpa "Touka PocTa"




11 OkcnepuMeHTanbHast padora Ne 8 «M3mMepeHne mioTHOCTH KycKa 1 skcnepuMenT | JIunelika, 1eHTa MepHas,
caxapa» WU3MEPHUTEIBHBIHN IIITHHIP,
Ha 6a3e [lentpa "Touka PocTa" ANIEKTPOHHBIC BECHI
12 OkcnepuMenTanbHast pabora Ne 9 «M3MepeHne miIoTHOCTH 1 sKcriepuMeHT | JIuHelika, JIeHTa MepHas,
X035UCTBEHHOTO MBLIa. WU3MEPHUTEIBHBIHN IWITHHIP,
Ha 6a3e [lentpa "Touka Pocta" HIICKTPOHHBIE BECHI
13 Pemenue 3ana4 Ha Temy «I10THOCTE BelecTBay. 1 peleHue
3aj1a4
14 OkcnepumenTanbHas padora Ne 10 «MccnenoBanue 3aBUCUMOCTH 1 OKCIIEPUMEHT
CHJIBI TSDKECTH OT MACCHI TEJay.
15 OxcnepumeHTanbHas padota Ne 11 «OnpeneneHue macchl U Beca 1 AKCIIEPUMEHT
BO3JlyXa B KOMHATE»
16 DkcniepuMeHTaNIbHAsI padota Ne 12 «CroxeHue cril, HalpaBlIeHHBIX 1 skcriepuMenT | IlraTus, peruar, nuneiika,
110 OJHOM MPSIMOI». JBa ONIMHAKOBBIX I'Py3a, ABa
Ha 6a3e Ilentpa "Touka Pocra" 6H0K%> HHUTDb HEPACTDKUMA,
JIMHCUKA U3MCPUTCIIbHAs,
JINHAMOMETP
17 OxcnepuMeHTanbHas padota Ne 13 «3mepenne sKkecTKOCTH 1 skcriepuMenT | IlraTus ¢ kpenexom, Habop
MIPY>KUHBD) HPY>KUH, Ha00p Ipy30B,
Ha 6a3e Llentpa "Touka Pocra" JIMHEHKA, TMHAMOMETP
18 DkcnepuMmeHTanbHas padota Ne 14 «3mepenue korddunmerTa 1 sKcriepuMeHT | JlepeBsHHBIN OPYCOK,
CHJIBI TPEHUS CKOJIbKEHUS. HabOp IPy30B, MEXaHU-
Ha 6a3e IlenTpa "Touka PocTa" yecKast CKaMbs,
JIMHAMOMETP
19 Pemenne 3amau Ha Temy «Cuma TpeHHS. 1 pelIcHHe
3a1a4
I11. TaBaenue. /[aBjieHne ;KHAKOCTEH U ra3oB A
20 DkcniepuMeHTanbHas padota Ne 15 «MccnenoBanue 3aBUCMOCTH 1 HKCIIEPUMEHT
JABJICHUS OT IJIOMIAU TIOBEPXHOCTH
21 DkcniepuMeHTalbHAs padota Ne 16 «OnpeneneHue naBieHUs 1 AKCHEPUMEHT

HWIHHAPUYECKOro Tenay. Kak Mbl BuauM?




22 OkcniepuMeHTalbHAs pabota Ne 17 «BrruuciieHne Cuitbl, ¢ KOTOPOU 1 AKCIIEPUMEHT
aTMocdepa TaBUT Ha IOBEPXHOCTH cToyIay. [louemy mup
Pa3HOLBETHBIN.
23 DkcniepuMeHTaNIbHAs pabota Ne 18 «OrmpeneneHne Macchl Tea, 1 IKCIICPUMEHT
TUTABAIOIIETO B BOJIEY.
24 OkcnepuMeHTanbHast padora Ne 19 «Onpenenenue mioTHOCTH 1 sKcriepuMeHT | JInHelika, JIeHTa MepHas,
TBEP/IOTO TEIIay. WU3MEPHUTEIBHBIHN IIWIHHID,
Ha 6a3e IlenTpa "Touka Pocta" HJICKTPOHHBIE BECHI
25 Pemenue kauecTBEeHHBIX 3a/1a4 Ha Temy «[lmaBaHue Tem. 1 perieHue
3amaq
OkcniepuMeHTabHAs padota Ne 20 «3ydenue yCiioBHii TUTaBaHUS 1 sKcriepuMenT | JuHamomerp, mraTtuBs
26 Te. YHUBEPCAJIbHBIN, MEPHBII
Ha 6a3e Ilentpa "Touka PocTa" HUJMHAP
(MeH3ypKa), Tpy3
UWJIMHAPUYECKAN U3
CIICIIMAJIBHOT'O IIJIaCTHKA,
HUTB, IOBapEHHAas COJib,
ImaJIo4Ka JJIs1 epEMEIIn-
BaHU
IV. PaGoTa u MOIIIHOCTDH. DHEPTUsi 8u
27 OkcnepuMmeHTanbHas padorta Ne 21 «Beruncinenue paboThl, 1 AKCIIEPUMEHT
COBEPIICHHOM IKOJILHUKOM IpH nobeMe ¢ 1 Ha 3 aTax»
28 OkcnepuMeHTanbHas padoTta Ne 22 «BrrunciaeHne MOIITHOCTH 1 AKCHEPUMEHT
pa3BUBaeMOi MIKOJILHUKOM Ipu noabeme ¢ 1 Ha 3 atax»
29 DkcnepumeHTanbHas padora Ne 23 «Onpeenienre BpIUTphIIIa B 1 skcniepuMenT | IloaBuskHbIN 1
cuJie, KOTOPBIN JaeT MOABKHBINA U HEMOIBUKHBIN OJIOK. HETOABHKHBIA OJI0KH, HAbOP
Ha 6a3e IlenTpa "Touka PocTa" TpYy30B, HATE, TMHAMOMETD,
mITaTuB, JUHCHUKA
30 Pemenue 3aau Ha Temy «PaboTta. MoLHOCTb. 1 peleHue
3a1a4
31 DkcnepumenTanbHas padota Ne 24 «Berancnenue KI1/] HaknonHOM 1 skcniepumenT | ltatuB, MexaHuyeckas

MIJIOCKOCTH.
Ha 6a3e I{enTpa "Touka PocTa"

CKaMbs1, OPYCOK C KPIOUKOM,
JHEelKa, Habop TPY30B,
JMHAMOMET]D




32 OkcnepuMeHTanbHast padora Ne 25 «M3MepeHne KHHETHUECKOH 1 OKCIIEPUMEHT
SHEPTUU Tea»
33 Pemenue 3anau Ha Temy «KuHeTHueckast SHEPTus». 1 peuieHne
3aj1a4
34 HToroBplii KOHTPOJIb 3HAHMIA. 1 JIIaKTUYECKO
€ 3aJlaHue
34
Hmozo
TemaTnuyeckoe niianupoBanue (2 200 0oyuenusn)
8 kiace
Haumen Conepxxkanue Koanuecr ®opma Hcnoab3oBanue Hara
OBaHHe BO 3aHsATHSA odopynoBanus «Touka
pasgena 4acoB poctay
|. ®uznyeckuii MeTo H3yYeHUsI MPUPO/IbI: TEOPETHUYECKUI 1 34
JIKCIEPUMEHTAIbHBIN
1 BBonnoe 3anarue. MHCTpyKTax MO TEXHUKE O€30TTaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e LlenTpa "Touka Pocta" uuppoBoit naboparopueit
"Touka pocrta"
2 OkcniepuMmeHTanbHas padora Ne 1 «OmnpeneneHre eHbl AeTeHUS 1 sKcriepuMenT | JInHelika, TeHTa MepHas,
MPUOOPOB, CHATHE MTOKA3AHUI) M3MEPHTEIbHBIN LIHIHHAD,
Ha 6a3e LlenTpa "Touka Pocra" TCPMOMETP, TaTYNK
TeMIIepaTypbl
3 Omnpenenenue norpemHocTeil u3MepeHus. PerieHne kauecTBeHHbIX 1 pelieHue
3aad. 3aja4
I'nasa |l. TensoBble siBJIeHUSI U METO/IbI MX HCCJI€IOBAHUSA 8u




4 Ornpezenenue yIIuHEHUs Tejla B IPOLIecCce N3MEHEHU S 1 OTIBIT - JlabopaTtopHbIit
TEeMIIepaTypbl UCCIIEZIOBAHNE | TEPMOMETP, AATUUK
Ha 6ase Ilentpa "Touka Pocra" TEMIIEPATyPhI
5) Pewrenue 3amau Ha onpezesieHne KOJINYECTBA TEILIOTHI. 1 pelieHue
3a1a4
6 [IpuMeHeHne TerI0BOro pacIMpeHus sl PETUCTPALIUN 1 Mpe3eHTAIHS
TeMIiepaTypbl. AHaJIU3 U 0000I1IIeHNE BO3MOXKHBIX BAPHAHTOB
KOHCTPYKIIHH.
7 DkcniepuMeHTalTbHAs padota Ne 2 «VccitemoBaHue IpOIECCOB 1 sKcniepuMeHT | JlaTtuuk Temmneparypel,
IUTABJICHUS U OTBEPACBAHU. KaJIOpuMETp, COCYJ C
Ha 6a3e IlenTpa "Touka Pocta" TaoNM JIbZIOM, COCYA €
BOJIOW, DJIEKTPOHHBIE BECHI.
8 [IpakTueckas padota Ne 1 «M3yueHne cTpoeHns KPUCTAIUIOB, UX 1 IIpaKkTU4ecKas
BBIpAIMBAHUE. pabota
9 N3ydeHune ycTpoicTBa TEIIOBBIX JIBUTATEIIEH. 1 JIEKIIAS
10 [TpuGops! 115t M3MEPEHUs BIAKHOCTH. DKCIIEpUMEHTaIbHAs padoTa 1 sKcriepuMeHT | JlaTuuk Temreparypel,
Ne 3 «OnpeneneHue BIaXXHOCTH BO3/TyXa B KAOWHETAX IIKOJIbI TEPMOMETD, MapJIs, COCYA C
Ha 6a3e LlenTpa "Touka Pocta" BOZOU
11 Pemenue kauecTBeHHBIX 3a1a4 Ha onpeaencHue KI1/] remmoBoro 1 pelieHue
JIBUTATEJIS. 3a1a4
1. DaekTpuyeckne sIBJIEHUSI 1 METOIbI HX UCCIETOBAHUS 8u
12 [IpakTuueckas padota Ne 2 «OnpeneneHue yneabHOTO 1 npaktryeckas | JaTunk HanpsoKeHus,
COIPOTHUBJIEHUS PA3JIUYHEIX [IPOBOIHUKOBY. pabota BOJITMETD ABYXIPECIbHBIN,
Ha 6a3e IlenTpa "Touka PocTa" HUCTOYHUK ITUTAHWA,
KOMIUIEKT IPOBOAOB,
pPE3UCTOPHI, KITIOY
13 3akon Oma s yyacTka nenu. Pemienue 3aiay. 1 pelieHue
3a1a4y
14 HccnenoBanue 1 UCIOIB30BAHUE CBOMCTB JIEKTPHUUECKUX 1 HaOIOIcHNE
KOHJIEHCATOPOB.
15 Pemrenue 3a1ay Ha 3aBUCUMOCTB COIIPOTUBIICHUS TPOBOIHUKOB OT 1 pelieHue
TEeMIIEpaTyphbl. 3a1a4y




16 [Ipaktuyeckas padota Ne 3 «Pacuer notpednsiemoit 1 npaktuueckast | Jlatuuk Toka, naT4muk
AJIEKTPOIHEPTUU COOCTBEHHOTO JIOMay. pabota HaIIPsXKCHUA, aMIICPMETP
Ha 6a3e LlenTpa "Touka Pocra" ABYXUPCICIBHBIM, BOIBTMETD
JBYXIIPEIEIbHBIM, JIJAMIIOUKA,
WCTOYHHK IMUTAaHUA,
KOMILJICKT ITPOBOJOB, KJIFOY
17 Pacuer KII/] anexTpuueckux yCcTpoiCTB. 1 pelieHue
3amaq
18 Pemrenue 3amau Ha 3akon Jlxoyns - Jlena. 1 pelieHue
3amad
19 Pemenne kauecTBEHHBIX 3a/a4. 1 JIeTIoBast Urpa
IV. DiiekTpoMarHuTHbIE SIBJICHUSI Su
20 [Tonyuenune u pukcHpoBaHHOE M300pAKEHNE MATHUTHBIX TTOJICH. npaktiueckas | JlemoncrTpauus
Ha 6aze Ilentpa "Touka Pocra" pabota «M3mepenne MarHUTHOIo
IMOJIsA BOKPYI' MIPOBOJAHHUKA C
TOKOM» . TaTYUK MarHUTHOI'O
10JISI, JIBa
mTaTuBa, KOMIIICKT
MPOBOJIOB, UCTOUHUK TOKA,
KIIIO4
21 N3yueHnne CBOMCTB AJIEKTPOMAarHuTa. HaOJIIOICHNE
22 N3yuenne Moeu 31eKTpOABUTaATEIsI. 1 JIEKLIMS, JIEM.
HKCIEPUMEHT
23 DKCKypCHS. Oecema
24 Pemrenue kadecTBEHHBIX 3a/1a4. 1 pelIcHHe
3a1a4
V. Onruka 10
25 N3ydeHne 3aKOHOB OTPaKEHHS. 1 JICKIHUS, IEM.

SKCIICPUMCHT




26 OkcnepuMeHTanbHast padora Ne 4 «Habmonenne oTpaxeHus u 1 sKCTiepuMeHT | OCBeTHTENb C HCTOUHUKOM
MPEJIOMIICHUS CBETAY. ceera Ha 3,5 B, ucrouHnk
Ha 6a3e IlenTpa "Touka Pocra" [INTaHNA, KOMILICKT
MIPOBOJIOB, IIeNieBast auadpar-
Ma, NOJYOWJIUHAP, IJIAaHIICT
Ha IIJIOTHOM JIMCTE C
KPYTI'OBBIM TPAaHCIIOPTUPOM
27 OxcnepumeHTanbHas padota Ne 5 «M300paxkeHus B THH3AX». 1 sKcriepuMeHT | OcBeTHTENb C HCTOYHHKOM
Ha 6aze Ilentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHUK
nUTaHus, KOMIIJICKT
MIPOBOJIOB, IIeNieBast auadpar-
Ma, 3KpaH CTaJIbHOM,
HalrpaBJigronias ¢
HU3MEPUTENBHOMN IIKAJIOMN,
cobuparomye JTUH3HI,
pacceuBarolas JIMH3a, Clai]
«Mojenb npeaMera» B
penTepe
28 DxcnepuMeHTanbHas padota Ne 6 «OnpeneneHue rIaBHOTO 1 AKCIIEPUMEHT
(hOKYCHOTO PacCTOSIHUSI U ONITUYECKOM CHJIBI JIMH3BI.
29 DOxcnepumeHTanbHas padota Ne 7 «Habmoaerne naTepdepeHInm u 1 AKCIIEPUMEHT
TU(PaKIUKA CBETaY.
30 Pemenue 3a1au Ha mpeIOMIICHUE CBETA. 1 pelIeHue
3a1a4
31 OkcnepuMeHTanbHas padota Ne 8 «Habmro1eHre moaIHoro 1 AKCIIEPUMEHT
OTpaXKCHUS CBETAY.
32 Pemenue kauecTBEHHBIX 3a/1a4 Ha OTPAXKEHHUE CBETA. 1 pelieHue
3a1a4
33 3amuTa npoekToB. [IpoeKThI. UCCIIeZIOBaHUS
34 HToroBplii KOHTPOJIb 3HAHMIA. JTUIaKTHYECKO
€ 3a7]aHue
34

Hmozo




TemaTuueckoe mianupoBanue (3 200 ooyuenusn)

9 kuacc
Haumen Conep:xanue Komnuect ®Dopma Hcnoas3oBanue Jara
OBaHMe BO 3aHATHH o0opynoBanus «Touka
pasaeia 4acoB pocTa»
1 BBonHoe 3anatue. IHCTpyKTax no TexHuke 6ezonacHocTH. 1 1 Oecena
|. MarHerusm 9y
OkcnepumenTanbHas padora Ne 1 «Komnac. [Ipuniun paboTbi». 1 OKCIIEPUMEHT
[IpakTnueckas padota Ne 2 «OpueHTHpOBaHUE C TOMOIIIBIO 1 IIpaKkTU4ecKas
KOMITacay. pabora
4 MaruwuTsl. [lefictBue MmarautoB. Pemenne 3amaq 1 HaOII0AEHNUE,
pelieHne
3a1a4y
OxcnepuMeHTanbHas padoTta Ne 3 «3aHMMATEIHHBIC OTIBITHI C 1 AKCHEPUMEHT
5 MarHUTaMm.
MarnutHas pyzaa. [Tonesnsie uckonaemoie CaMapckoi 00IacTH. MPE3CHTALIMS
JeiicTBue MarHUTHOIO 1OJIsl. MarHuTHOE 10Jje 3eMIIn. JleMoHcTpanus
Ha 6a3e LlenTpa "Touka Pocta" «M3mepenne moJisi HOCTOSIH-
HOI'O MAarHUTa»: 1aTYUK
MAar"HuTHOI'O I10JI4, I10-
CTOSIHHBIA MarHUT MOJIOCOBOI
8 JeiicTBue MarHuTHOTO NoJis1. Pemenue 3anau. 1 pelieHue
3a1a4
9 OkcniepuMmeHTanbHas padota Ne 4 «3rotoBieHre MarHUTOBY. SKCIIEPUMEHT
10 [Ipe3eHTanus npoeKToB. HCCIIEeI0OBaHUS
I'naBa Il. Daexkrpocrartuka 9u
11 DOkcniepuMmeHTanbHas padota Ne 5 «CraTudeckoe AeKTPUYECTBOY. 1 AKCIIEPUMEHT
12 OCTOPOXKHO CTaTUYECKOE SNEKTPUUECTBO. Perienne 3aau 1 pelieHue
3a1a4y
13 DkcniepuMeHTalbHas padota Ne 6 «3aHUMATENBHBIE OTBITBDY. 1 AKCIIEPUMEHT




JCKTPUUYECTBO B UTpyHIKax. CXeMbl padoOThI MpaKTUYecKast
14 C) Y1 C 0 1
pabora
15 DNEKTPUUECTBO B OBITY 1 KUHOIIOKAa3
16 OkcnepuMeHTalibHas padota Ne 7 « YerpoiicTBo OaTapeiikm. 1 HaOJII0IeHNE
17 OxcnepumenTanbHas padota Ne 8 «300peTaem GaTtapeiky». 1 MpaKTHUYECKast
pabora
18 [Ipe3enTarus MpoeKToB. 1 HayJIHBIE
MCCIIeIOBAHMSI
19 [Ipe3eHTarus MpoeKToB. 1 HayJIHBIE
MCCIIeIOBAHMSI
20 [Ipe3enTarus MpoeKToB. 1 HayJIHBIE
MCCIIeIOBAHMSI
I11. Cer 154
20 Hcrounuku crera. 1 aexnus, 1eM. | OcBeTuTens ¢ HICTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" SKCIIEpUMEHT | cBeTa Ha 3,5 B, HCTOUHHK
UTaHWUA, KOMIIJICKT
MIPOBOJIOB, I1ieneBast ruadpar-
Ma
21 Kak Me1 Bunmm? 1 JICKIIMS, JIEM.
HKCIEPUMEHT
22 [Touemy Mup pa3HOLBETHBII. 1 JIEKIIUS
23 OkcnepumeHTanbHas padborta Ne 9 «Teatp Tenei» AKCIIEPUMEHT
24 OkcnepuMenTanbHast padota Ne 10 «CosHeuHble 3aiiunKm» JKCHepUMeHT | OCBEeTHTENb C HCTOYHHKOM
Ha 6a3ze Llentpa "Touka Pocra" cBera Ha 3,5 B, ncrounuk
IIUTaHUA, KOMIIJICKT
MIPOBOJIOB, IeneBast ruadpar-
Ma, MOJYUUJIUHAP, IJIAHIIET
Ha IIJIOTHOM JIMCTEC C
KPYT'OBBIM TPAHCIIOPTHPOM
25 Jucnepcusi. MbUIbHBIN CIIEKTP 1 JIEKIUS, JICM.
HKCIIEPUMEHT
26 Panyra B npupoze. 1 IIPE3EHTALS




27 OkcnepuMenTanbHast padora Ne 11 «Kak momyduts pagyry?». 1 sKcnepuMeHT | OcBETUTENb C ICTOYHUKOM
Ha 6a3ze Llentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHHK
MUTaHUS, KOMIIJIEKT
IIPOBOJIOB, I1leJIeBast
nuadparma, moTyHuInHAD,
IUTAHILIET HA MJIOTHOM JIU-
CTE C KPYTOBbIM

TPAHCIIOPTHPOM

28 DKCKypeus 1 Oecena

29 Jlynnsie u ConHeyHbI€ 3aTMEHUSI. 1 JEKIUS, JIEM.
OKCTIEPUMEHT

30 Kak cmomats yq? 1 Oecena

31 3azepkaibe. 1 JICKITUS, JIEM.
OKCTIEPUMEHT

32 OkcniepuMeHTalIbHAs padboTa Ne 12 «3epkaiian 1 OKCTICPUMEHT

33 3amura nmpoeKToB 1 HCCJIEIOBAHUS

34 3aKTI0YUTENIBPHOC 3aHATHE. 3AMTA MPOEKTOB. 1 HCCJIEIOBAHUS

34
Hmozo

[IporpamMma mpemnosaraet pa3indHbie POPMBbI KOHTPOJISL MPOMEKYTOUHBIX M KOHEUHBIX pe3ylbTaToB. B pe3ynbraTe n3yueHus JaHHOTO Kypca
KOHTPOJIb 3HAHHUM U HABBIKOB ydal[uxcs OyJIeT IPOXOIUTh B T€UEHHE yueOHOTo Kypca - B popme PpOHTAIBEHOTO OIIPOCa, CAMOCTOSATEIbHBIX
MPAKTUYECKUX paboT, JUCKYCCUI C BBICTPOCHHBIMU JIOTHYECKUMH LIETIOUYKaMH U JoKa3aTenbcTBaMu. OLIEHUBAETCS CaAMOCTOSITEIIbHOCTD
BBITIOJIHEHUS 3a7]a4, TaK ke paboTa yJaluxcsi OLIEHUBAETCS C YUETOM MX aKTUBHOCTHU, Ka4eCTBA MOATOTOBICHHBIX BHICTYIUICHUH,
JIEMOHCTPAIIMOHHBIX OTBITOB, YMEHUH pernenus 3aaa4. OLeHnBaeTCs TaKXkKe ydacTue B 00CYXICHNUH, Ka4eCTBO 33J]aBaeMbIX BOIIPOCOB, BIAJICHHE

MOHOJIOTMYECKOM U IUATOTHYECKOMN PpC€Yb10, YPOBCHD (1)I/I3I/I‘ICCKOI7I KOMIICTCHIIN U.

Hroropas arrecTarus 1o BHCypO‘{HOI‘;I ACATCIIbHOCTH ydallIUXCA 7-9 ki1accoB « 3aHMMAaTeJIbLHAasI (l)I/I3I/IKa» MMPpOBOAUTCH B (bopMe
AUAAKTUYCCKOI'O 3alaHUs B HCIIAX OIPEACIICHUA CTCIICHU OCBOCHHU A YHallIUMHUCA y‘IC6H01"O Marepuralia 1o HpaKTHqCCKOﬁ (bI/I3I/IKC, B paMKax
OCBOCHHS OCHOBHOM 06pa30BaTeJ'ILHOfI nporpamMmbl OCHOBHOTO 06]1161"0 06pa303aH1/1;1.



3aaHusi OpUSHTHPOBAHBI HA MMPOBEPKY YCBOCHUS COJCPIKAHUS PA3ICIIOB/TEM:

- 83aumooelicmaue mej (NIOMHOCHb 8elecmad, CUld mpeHus, Koagguyuenm mpenust) (Mooys 1 knacc),

- 9IeMenmbl CIMAMuUKU, Menao8uvle AGNEeHUs, JNIeKMPOCMAamuKd, 3aKoHbl NOCIOAHHO20 MOKA, 3aKOHbL onmuKu (Moodyab 8 kiacc),
Dopma - ouoakmuyeckoe 3a0anue (mecmol, NpaKmuieckue 3a0anus, peueHue meopuecKux 3a0ay) COCTaBJICHbI B IBYX BapHaHTaX.
Bpewmst BemonHeHHs paboThI — OJTUH YPOK.

Ilnan pa6orsl (7 kiaacc)

Homep | IIposepsiembie 3JIEMEHThI IIpoBepsiemble yMeHH S bann 3a
3a/laHUAl | CO/Iep’KaHUs BBINOJIHEHUE
3aaHus
1 [IpakTuueckas padoTa. YMenne coOpaTh IpaKTHUECKYIO 1
YCTaHOBKY COTJIACHO 3aJIaHUsI
2 OmnpenenurensHas Gopmyra 3nanue GopMys IIIOTHOCTh BEIIECTBA, 1
BEJTUYMHBI CHUJIa TPEHUS
3 N3mepenue puznaeckoit YMeHue noJib30BaThCsl U3MEPUTEITBHBIMU 1
BEJINYMHBI. npudopamu, ONpeAesaTh LEHY eTCHUS
MPUOOPOB, UBMEPATH (PUZUUECKYIO
BEIINYMHY.
4 BrruncnurenbHbie HABBIKA Brraucasate Guznueckyro BeITUIHHY, 1
3alUChIBaTh PE3YIbTaT B €AUHULIAX
m3mepenns CU

MakcumanbHOE KOJIMYECTBO 0aIOB 3a BBIMOJTHEHHE paboThl cocTapisieT _10  Oamios.
BricraBiaenne otMeToK: otMeTKa «5» - 80-100% - 8-10 6amna, otMeTKa «4» - 66%-79% - 70ammoB,otMeTKa «3» - 30%-65% - 6 — 3 Oaia,
oTMeTKa «2» - meHee 30% - 0 — 2 Gaa.

Hrorosas arrecraums 7 Kjiacca
«3aHuMAaTeJbHas PpuznkKa»

BapuantNel

Hcnonb3ys peryaskHbIe BEChI, MEPHBIN IIIMHIP, CTAKaH C BOJOH, IUIHH]IP, COOEPUTE IKCIIEPUMEHTATBHYIO YCTAHOBKY JUISl OTMIPEICICHHUS
TJIOTHOCTH MaTepuana, U3 KOTOPOTO U3TOTOBIICH IIHIMH/P.

B 61anke oTBETOB:



e C/eNaiTe PUCYHOK AKCIIEPUMEHTAIBHOM YCTAaHOBKH JUIS OTIpe/ieNIeHUs] 0ObeMa Tena;

e zamumure GopMyiy AJs pacueTa II0THOCTH;

®  YKa)XUTE PE3yJbTaThl U3MEPEHUS MacChl LIWJIMHAPA U €ro 00beMa;

® 3aNMILKTE YHUCICHHOE 3HaUY€HUE INIOTHOCTH MaTeprasia HWIMH]pA.
Bapuant Ne2
Hcnoub3yst Opycok ¢ KProYKOM, TUHAMOMETD ¢ Tipeaeniom m3mepenus 1 H, nuaamometp ¢ npeaenom nm3mepenus SH, 2 rpy3a maccoii 100r,
HaIpaBJIfoIas, cCOOepUTE FIKCIIEPUMEHTAIbHYIO YCTAHOBKY JJIsl ONpeieNieHus] KOdPPUIIMEHTa TPEHHS CKOJIBKEHUS MEXAy OpyCKOM U

ITOBEPXHOCTHIO HAITPABJISIOLIECH.
B Gnanke oTBETOB:

e cJenaiiTe pUCYHOK IKCIIEPUMEHTAIbHON YCTaHOBKH;



e 3anumute GopMyy A pacdeTra KodhdUireHTa TpeHUS CKOJIBKEHUS;

e VYKaXKUTE pe3y/bTaThl H3MEPEHUS Beca OpycKa ¢ Tpy3aMH U CUJIbI TPEHUS CKOJIBKEHUS TPH JIBHKEHUU OpYCKa € TPY30M I10 TIOBEPXHOCTH
HAIPAaBJIAIOLIEH;

e 3anmuImuTe YUCICHHOE 3HaYeHHE KO (DUIIMEHTA TPEHUS CKOTBKEHHUS.

OTBeTHl U KPUTEPHH OLICHHBAHWUS BbINOJHEHHUs 3a1aHuii (7 Kjiace)
Bapuant Nel
1)V=V,-V1 2) p=m/V

3)m=66T; V =56m1=56cm’ 4Hp=12 r/em® = 1200 kr/mS.

Conep:xaHue KpuTepus Banasi
[lonHOCTBIO MpaBUIBHOE BBITIOJIHEHUE 3aJaH1sI, BKIIIOYAlOIIee B ceOst:
® CXEMaTUYHBIA PUCYHOK SKCIIEPUMEHTAIBLHON YCTAHOBKY,
e (opmyny s pacyeTa HCKOMOM BETMYHMHBI 110 IOCTYITHBIM JJIs U3MEPEHUSI BETUYUHAM (8 OaHHOM cydae 0
onpeoeenus NIOMHOCMU mea), 4
e [PaBWIHHO 3allMCaHHbIE PE3YNIBTATHI MPSMBIX U3MEPEHUM (8 OAHHOM ClIyuae pe3yibmanmvl U3MepeHUs Maccvl mead u
obvema mena);
e [OJY4YEHHOE MPaBUIHLHOE YHCICHHOE 3HAUEHUE UCKOMOW BEINYHHBI

[IpuBeneHbI BCe AIEMEHTHI IPABUIILHOTO O0TBeTa 1-4, HO HomylieHa omKOKa PU BEIYMCICHUH 3HaYeHUs HICKOMO
BEJINYHHBI.

WJIN

JlomyiieHa ourrOka npu 0603Ha4€HUH €AMHUL] U3MEPEHUSI HCKOMOM BEIMYMHBI. 3
WJIN

Jlomy1ieHa onrOKka B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIbHOM YCTaHOBKH, WIIM PUCYHOK OTCYTCTBYET, HIIU
OTCYTCTBYET (popMyIia B 00IIeM BUIE AJIS pacueTa MCKOMOW BEIUYHHBI




CrenaH pUCYHOK 3KCIIEPUMEHTAIBHON YCTAHOBKH, ITPaBUIJIBHO NPUBEEHBI 3HAUECHUS IPSIMBIX U3MEPEHUI BEINYMH, HO HE
3anucana (opMmyrna sl pacueTa HICKOMOM BEJTMUUHBI, U HE MOJIy4eH OTBET.

NI

[IpaBUIBHO TPUBEACHBI 3HAYCHUS MPSMBIX U3MEPEHUH BEIMYHH, 3anucana (opMyIia sl pacueTa HCKOMOM BEIMYUHBI, HO
HE IOJIy4eH OTBET, U HE IPUBE/ICH PUCYHOK SKCIIEPUMEHTAILHON YCTAaHOBKH.

NI

[IpaBuiIbHO MPUBEICHBI 3HAYEHUSI IPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
PKCIEPUMEHTAIbHONW YCTAaHOBKU U (hopMyJia AJisl pacyeTa UCKOMOM BEJIMYUHBI

3anrcanbl TOIBKO IIpaBUJIbHBIC 3HAUYCHUA IMPAMBIX I/ISMepeHl/If/'I.

NN

HpI/IBeI[CHO MPaBUJIBHOC 3HAYCHHUEC TOJIBKO OHOTO U3 MMPAMBIX I/ISMepeHl/If/'I, " MPECACTaBJICHA ITPABUJIBHO 3allMCaHHAasA
dhopmyna s pacueTa HCKOMOM BETMYHHBI.

NN

HpI/IBeHeHO IMpaBHUJIIBHOC 3HAUYCHUEC TOJIBKO OJJHOT'O U3 IPAMBIX I/ISMepeHPIfl, " CIACJIaH PUCYHOK BKCHepHMeHTaHBHOﬁ
YCTaHOBKH

Bce ciydan BBITIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHAM BhIcTaBieHus 1, 2, 3 unu 4 Gamios.
Pazpo3nenHsbie 3anmucu. OTCYTCTBHE TONBITOK BBITIOJTHEHUS 3a/1aHUS

Maxcumanvuviy bain

Bapuant Ne2
1)

=)

2) Fynp= Frp  (TIpu paBHOMEPHOM JIBM)KCHHH );

Fip=uN; N=P > Fyp=uP;, 4=



3) Fynp =0,44 H; P=2,8H
4) 1 =0,16

Coaep:kanue KpuTepusi

Bananl

[lonHOCTBIO MPaBUIBHOE BBITIOJIHEHUE 3aJaHMs, BKIIIOYAIOIIEee B ceOst:

® CXEMAaTHYHBIN PUCYHOK IKCIIEPUMEHTAIbHON YCTAHOBKH;

e (opmymy s pacyeTa HCKOMOM BETMYHMHBI 110 JOCTYITHBIM U1 U3MEPEHUS BEINYMHAM (8 OGHHOM clyyae OJisl OnpeoeneHus
Koaghhuyuenma mpenus),

e [paBWIBHO 3alIMCaHHbBIE PE3YNIBTATHI MPSMBIX U3MEPEHUN (6 OaHHOM Cllyyae pe3yibmanmbsl U3MepeHus 6eca meia ¢ 08yMsl
2py3amu U CUNbL MPEHUSL CKONbICEHUS);

e TIOJIyYEHHOE MPABUJILHOE YMCIEHHOE 3HAaY€HHE HCKOMOW BEJTMYNHBI

[IpuBeaeHbI Bce 371€MEHTHI MPaBUIILHOTO 0TBeTa 1-4, HO nomyiieHa omroKa Npy BEIYUCICHUN 3HAYEHUSI HCKOMO BEJTMYHUHBI.
WJIN

JlomyiieHa omnoka npu 06003HaYECHUH €JMHHIL] U3MEPEHHSI HICKOMO BETHYHHBI.

WJIN

JlomyiiieHa onmoka B CXeMaTUYHOM PUCYHKE 9KCIIEPUMEHTAIBHON YCTAaHOBKH, UM PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
¢dbopmyrna B 0011eM BUE Ui pacueTa HICKOMON BETHMUNHBI

CraenaH pUCYHOK SKCIIEpUMEHTAIbHOM YCTAaHOBKH, TPABUIILHO IPUBE/IEHBI 3HAUEHUS NPSAMBIX U3MEPEHUH BEJIMUYMH, HO HE 3arucaHa
¢dbopmyna a5 pacuéTa MICKOMOW BETMYMHBI, U HE MOJy4eH OTBET.

WJIN

[IpaBUIBHO MpUBEAEHBI 3HAYECHUS NPSAMBIX U3MEPEHUH BEJIMUMH, 3arucana GopmyIia Ajs pacueTa HCKOMOM BEJIMYHHBI, HO HE
[IOJIy4E€H OTBET, U HE NPUBEJCH PUCYHOK IKCIIEPUMEHTAIbHON YCTAHOBKH.

WJIN

[IpaBuIbHO NPUBEIEHBI 3HAYECHUSI IPSIMBIX U3MEPEHUH, IPUBEICH IPABUIIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAIBHOM YCTaHOBKH M (hopMyra Juis pacyeTa HCKOMOM BeTUYHHBI




3anrcanbl TOIBKO IIpaBUJIbHBIC 3HAUYCHUA IMPAMBIX I/I3MepeHI/II7L

NN

[IpuBeeHO MPABUIBLHOE 3HAYCHHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U TIPEICTABICHA IPABIIILHO 3aNiCcaHHas (hopMysa st
pacyeTa HCKOMOM BEJIMYHHBI.

NJIN

HpI/IBGZ[GHO MMPaBHUJIbHOC 3HAYCHUEC TOJILKO OAHOTO U3 IIPAMBIX H3M€p€HI/II>'I, " CACJIaH PUCYHOK 3KCH€pHM€HTaHLHOI>'I YCTaAaHOBKU

Bce cimydan BBITIOJTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIIIEYKa3aHHBIM KPUTEPUSAM BbIcTaBiieHus 1, 2, 3 win 4 6aios.
Pa3po3HenHbie 3anucu. OTCYTCTBUE MOMBITOK BHIIOJHEHUS 3aJaHUS

Maxcumanvrviy 6ain




Ilnan pa6orsl (8 Ki1ace)

Homep | IlpoBepsiemble 3JIEeMEHThI IIpoBepsiemble yMeHust Bbaju 3a
3aJlaHUA | COJIepKaHuUsl BBINOJIHEHUE
3a1aHHA
11 SIBneHus TEIIONPOBOJHOCTH OObsicHEHUE SBICHUI TEIJIONPOBOIHOCTU 1
1.2 ArperartHble coctosiHus | UteHue rpaduKkoB HarpeBaHHs TeEIl. 1
BEIIleCTBA
13 3aKOHBI TIOCTOSIHHOTO TOKa [IpakTuueckne ymMeHHs 1O paboTe ¢ AIEKTponpudopaMu. YMeHue 4
HAXOKJICHHUS BEJTMYUHBI SKCIIEPUMEHTAIHLHBIM METOJIOM
UTOI'O 6
2.1 SIBIIEHUS TEIIIONMPOBOJHOCTH OObsicHEHNE SBJICHUH TETUIOTPOBOTHOCTH 1
2.2 ArperarHble cocrosiHus | UTeHue rpa@uKoB OXJIaXKICHUS Te. 1
BEleCTBa
2.3 3aKOHBI TIOCTOSTHHOTO TOKa [IpakTrueckne ymMeHHs 10 paboTe ¢ AIEKTponprudopaMu. YMeHue 4
HaX0XJACHUS BEJIMYUHBI SKCTIEPUMEHTAIBHBIM METOI0M
UTOI'O 6

MakcumanbHOE KOJMYECTBO 0aIOB 3a BBIMIOJHEHHE pa0OTHI COCTABIsAET _6  GayuioB.
BricraBiienne otmetok: otMeTka «5» - 80-100% - _5-6 Oanna, otmeTka «4» - 66%-79% - 4 Gamra, otmetka «3» - 30%-65% - _2-3  Oanna,
oTMeTKa «2» - meHee 30% - 1  Gamn.



IIpome:kyTouHasi aTTecTanus 8 Kjiacca
«3aHumaTesbHas pusnka»
Bapuanr 1

1.Ha cHer moJio;xuiu Tpu KycKa CyKHa pa3jIM4HOM OKpacKu: Oeliblil, YepHbIil 1 3e1enblil. Koraa conmHie npurpeno, To CoycTsi HEKOTOPOE BpeMsI
o1 HUMU TipoTasiit cHer (puc. 98). Kakum HOMepoMm Ha 3TOM pUCYHKE 0003HAaUEHO Oeoe, YepHOe U 3eJIEHOE CYKHO?

1. bemoe — 1, yepHoe — 2, 3esenoe — 3.
2. benoe — 2, uepHoe — 3, 3enmeHoe — 1.
3. Bbemoe — 3, uepHoe — 1, 3enmeHoe — 2.

2. Ilpu xakoii TemmepaType Ha4dajcs MpoIece TUIaBICHUS? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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0 & 12 18 ZHmun) O 10 20fmun)

Pac. 101



1. Cobepure nens no cxeme. OnpenenuTe CONPOTUBICHUE IEKTPUUECKUX JIaMII UCIIONb3Ys aMIIEPMETP, BOJIETMETP.

l
T
‘-: R

Puc. 176

IIpome:xxkyTouHasi atTecTanus 8 Kjacca
«3aHumaTesbHas GpusnkKa»
Bapuant2

Puc. 93

1. K poueuke mpuOHUTHI /1Ba OJAMHAKOBBIX JHUCTa Oenoil kecTu. BHYTpeHHssI MOBEPXHOCTh OJHOTO W3 HUX IOKPHITA
KOIOTBIO, a Jpyras ocrabiieHa Onectsameil. K HapyXHON MOBEPXHOCTH JHMCTOB MPHUKICEHBI BOCKOM CIHUYKUA. MexXay JHCTaMHU MOMELIAIOT
pacKaJeHHbIN MeTauTnuecKkuid mapuk (puc. 93). OTHOBpEMEHHO JIM OTHAAYT CIIUYKU OT JTUCTOB KeCTu?

1 OpHOBpEMEHHO.
2. Ot 3akOMYeHHON MOBEPXHOCTH CIIUYKU OTHAAYT paHbIIIe.
3. Or GnecTsieil NOBEPXHOCTH CIIMYKU OTIAYT paHBIIIE.

2. Ilpu xaxoii Temneparype Hadajcs MpoLecc OTBEpIeBaHuUs ?



1. 50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

o]

c) a (°c)
1200 — A
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o oo N
5
8§00
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Pac. 101

Z20(mutH)

Cobepute nens no cxeme. Onpenenure padoTy, BHIIOTHEHHYIO AJIEKTPUUYECKUMU JIaMIIaMU B T€YEHHE 5 MUH, UCTIOJIb3Yys aMIIEPMETD,

BOJIbTMCTP, CCKYHIOMCPD

s S

-4

Puc. 176



OTBeTBI M KPUTEPUH ONCHUBAHUSA BbINNOJIHCHUSA 3aJaHui (8 K.]'IaCC)

1 Bapuanr
n1 2)5
3) 1. Cobparthb 1emnb o cxeme.
2. [ToAKIIOUUTh aMIIEPMETP U BOJIBTMETD, YYHTHIBAS IIPABHUIIA [IOIKITFOUYCHUS IPUOOPOB.
3. [IpoBecTu npsiMbie U3MEPEHHUsI (CUITBI TOKA U HATIPSKCHUS )
4. T1o BBIYMCITUTEIBHON (GOPMYJIE  OMPEICIUTh HCKOMYIO BEJTHUHHY.

2 BapHAHT
1)2 2)2
3) 1. Cobparth 1emnb Mo cxeme.
2. [ToAKIFOUUTh aMIIEPMETP U BOJIBTMETP, YYHTHIBAS IIPABHUIIA MTOIKITFOUYCHUS TPUOOPOB.
3. [IpoBecTr npsiMbie U3MEPEHHUS (CUITbI TOKA M HAIPSHKCHHUS).
4. T1o BBIYMCITUTEIBHON GOPMYIIE  OMPEICIUTh HCKOMYIO BEJIHUHHY.



HTorosast aTTecTarys o BHEYpOUHOI AeATEIbHOCTH ydaiuxcs 9 kiaccoB «3aHuMaTe1bHas GU3HKa» IPOBOAUTCS B OPME 3aIUTHI

IIPOEKTOB.

®opma KOHTPOJIS — 3aIIKTa MpoeKTa. Bemymmmu MmeToqamu 00ydeHus SBISIOTCS: 00BICHUTEIBHO-MIUTIOCTPATUBHBINA, YaCTHYHO-TIONCKOBBIH,
HCCIIEI0BATENIbCKUI: aHaIu3 HHPOpMaLUK, TIOCTAHOBKA 3KCIIEPUMEHTA, IIPOBEJICHUE HCCIeA0BaHUN. DTH METO/1bl B HAaOOJIbIIEH CTEereHN
00ecIeYnBaroT PAa3BUTHUC NO3HABATCIIbHBIX HHTCPECOB, MHTCIVICKTYAJIbHBIX 1 TBOPYCCKUX cnocobHocrei. Posb YUYHUTCIIA B 06y‘-IeHI/II/I MCHJACTC: OH
BBICTYNAET KaK OPraHU3aTop, KOHCYJIBTAHT, SKCIIEPT CaMOro Mpolecca AeATEIIbHOCTH YYalllUXCsl U €€ pe3yabTaToB.

TpeOGoBanus K 3a1UTe NPOEKTA:

® MaTCpI/IaJ'I AOCTYIICH X1 HAYUCH, UJICU PACKPBITHI. KauecTBeHHOE M3N0KEHNE COZCPpIKaHUA: Y€TKad, I'paMOTHasA pCyb, ICPECKA3 TCKCTA

()IOHYCKaeTCH 3a4YUTBIBaAHHUC HI/ITaT); HaunoOoJiee BaXKHEIC IIOHATHS, 3AKOHBI U q)OpMYJ'H)I JUKTYIOTCA JJI 3alTUCH.

. HarnsnHoe npencrasienne maTepuania (C UCIOJIb30BAaHUEM CXEM, YEPTEKEH, pUCYHKOB, UCII0JIb30BaHNE TIPE3EHTAIINN)
. Hcnonb30BaHne MpakTHYECKUX MUHU-UCCIIEOBAHUH (TI0Ka3 OMbITA)

. KavecTBeHHBIE OTBETHI HA BOIIPOCHI CYIIATENIEH MO TEME

. Yetko chopMynupoBaHbl BBIBOIbI

[pudan3ureabHbie TEMbl TBOPYECKUX MPOEKTOB, MPe3eHTAIUIA:
1. Kak u3meputh HeU3MEPUMOE.

2. ToYHOCTh U3MEPEHUH.

4. Ucropus xaneHaapsi.

5. OT mecoYHbIX YacOB JI0 ATOMHBIX.

8. Conneunas cucrema

9. CkopocCTh ABMKEHHS TPAHCHIOPTA B TOPO/IE

10. Dueprus Betpa

11. Kak ynepxatb paBHOBecHE

12. TTouemy nanaroT TENa
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1. BaeypouHas 1esTebHOCTh IIKOJIBHUKOB. MeToAn4ecKkuii KOHCTpYKTOp: nocobue aist yuutens/ JI.B. ['puropses, I1.B. Crenanos. — M.:
[Tpoceemenue, 2011, — 223 c. -. (CtanmapTsl BTOPOTO MOKOJICHUS).

2. BHeypouHas nesTenbHOCTb. [[puMepHBIil Ii1aH BHEYPOYHOH JIEATENILHOCTH B OCHOBHOH mIKoJie: mocooue st yaurens/. B.I1. Crenanos, /I.B.
I'puropseB — M.: [Ipocsemienue, 2014. — 200 c. -. (CtanmapTsl BTOPOTO MOKOJICHHUS ).

3. Paboune nmporpammel. dusnka. 7-9 xinaccel: yaeOHO-MeToquueckoe nocoodue/coct. E.H. Tuxonosa.- M.:/Ipoda, 2013.-398 c.

4. 3annmatensHas ¢usuka. [lepensman .M. — M. : Hayka, 1972.

5. Xouy 0b1Th KynmuouasiM. Dnerranckuii 1.U. — M. : PUL] MK, 2002.

6. ®usnka yia yBrnedeHHbIX. Kubanpuenko A. 4., Kubanpuenko 1U.A.— Pocto v//]. : «®ennxcy, 2005.

7. Kak crath ydeHbIM. 3aHATHS 110 (pr3uKe IS crapirekiaccHukoB. A.B. Xyropckuit, JI.H. Xyropckuii, .C. Macnos. — M. : ['mo6yc, 2008.

8. ®ponTaNBbHEIC TabopaToOpHbIE 3aHATH 10 pu3uke B 7-11 kiaccax o0meoOpa3oBaTeIbHBIX yupexaeHui: Kaura qis yautens./mof pea. B.A.
Bbypoga, I'.I'. Hukugoposa. — M. : IIpocsemienue, 1996. 12

9. denepanbHBII TOCYIAPCTBEHHBIH 00pa30BaTENbHBINA CTAHIAPT [ DIEKTPOHHBIH pecypc]. — Pexxum mocryma:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit Munucrepcta o6pazoBanus U Hayku Poccuiickoit Denepariun// opuIMaIbHbIN CalT. —
Pexxum noctyma: http://muno6puayku.pd/

10. Meroanueckas ciyxx6a. M3aarensctBo «BMHOM. Jlaboparopust 3HaHHi» [ DIEKTpOHHBIH pecypc]. — Pexum goctyma: http://metodist.lbz.ru/
11. Urposas mporpamMmMa Ha aucke «J/Ipakoina u 3aHuMareabHas Gusnkay [DnekTpoHHbii pecype]. — Pesxkum mocryma: http:// www.media 2000.ru//
12. Pa3BuBaromI#e 3JIEKTPOHHBIEC HIPhI Y MHUKH — H3y4daeM IUTaHETy» [ DIeKTpoHHbIH pecypc]. — Pexxum goctyma: http:// www.russobit-m.ru//
13. Astopckas mactepckas (http://metodist.lbz.ru).

14. AnroputMmsl pemienns 3aaad o ¢usuke: festivai.1september.ru/articles/310656 17. ®opmupoBaHre yMEHHH yUYaluXcs pemaTh GU3HUECKUE
3amaun: revolution. allbest. ru/physics/00008858 0. html
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