





IMPpaKTHUUECKUX 34444 U CaMOCTOATE/IbLHOI'O HPI/IO6PETEHI/IH HOBBIX 3HaHWH IIpHY UCTI0J/Ib30BaHHUN O6OPy'E[OBaHI/IH IITxonwHOTO KBdHTOpHUYMd

3anatm: 1) C(bOPMI/IPOBaTb IrpeacTaB/IeHUs O ABJIEHUAX U 3dKOHdX OKPYXKdIOILero MHpd, ¢ KOTOPBIMU HIKOJ/JIBHUKHU CTd/IKUBAIOTCA B
HOBCEAHEBHOﬁ KM 3HHU;

2)P¢':13BI/IB¢':1TI) HHTepecCd K HCCHEAOBHTEHBCKOﬁ AeATe/IbHOCTH;

3) pasBUTh OMNBLIT He(OPMAIBLHOTO OOILeHHS, B3aUMOJEHCTBHUS, COTPYJHUUYECTBA; (POPMHPOBAHME HABBIKOB IOCTPOEHUs (PHU3NUECKHX
Mo/iesieli U onpeiesieHHsl TPaHUL] UX TPUMEHUMOCTH.

4) ocy11eCTBUTH BK/TFOUEHHE YUAIINXCSI B pa3HOOOPAa3HYIO AesTe/IbHOCTh: TeOPeTUUECKYI0, ITPaKTHUECKY 0, aHATUTUUYECKY10, TIOUCKOBYIO
JiesITeTIbHOCTBIO.
5) ocy1ecTBIATH (YOPMHUPOBaHHe TPeIMETHBIX U MeTarlpeIMeTHBIX pe3y/IbTaToB 00yueHus, yHUBEPCA/TbHBIX YueOHBIX JAeHCTBUH.

3. MeTtoab! 00yuyeHns u (opMbI opraHu3aIUH AeATeTHHOCTH 00yUaIOI[HXCHA:

Peasnm3ariyisi mporpaMMbl BHEYPOUHOH /leSITe/TbHOCTH TTpeATIo/araeT: MHAUBU/YaIbHYIO U IPYIIIOBYIO paboTy 00yYaroImxcs,
IUTaHUPOBaHKeE U [TPOBe/ieHre UCC/Ie/IoBaTeIbCKOTO SKCIIEPUMEHTa, CAMOCTOSITe/bHBIN COOP AaHHBIX JJIS pellleHrs PAKTUYeCKUX 33/1ad, aHalu3 U
OLIeHKY ITOJIyUeHHBIX pe3y/IbTaTOB, U3TOTOB/IEHHE TIOCOOUN U MOJierneH.

4. Ilnanupyemble pe3y/abTaThl

JocTiKeHue M/IaHMpPyeMbIX pe3y/IbTaTOB B OCHOBHOM ILIKOJIe ITPOMCXOJUT B KOMILIEKCe HCIIO/Ib30BaHUS UeThIPEX MeKAUCLIMIVIMHAPHBIX
yuebHbIX rTporpamm («@opMHpOBaHNe YHHBEpPCATBHBIX YUeOHBIX fecTBui, «DopmupoBanrie MK T- KOMIIeTeHTHOCTH 00y YAIOIIXCSD»,
«OCHOBBI yueOHO-HCCIIeJOBAaTe/TECKON U

IIPOEKTHOU JesATe/IBHOCTH», «OCHOBBI CMBIC/IOBOTO UTeHHSI 1 pabOThI C TEKCTOM» ) M YUeOHBIX IPOrpaMM I10 BCeM IpefMeTaM, B TOM UHCJIe T10
¢usrKe. Yualyecss CHCTeMaTU3UPYIOT TeOpeTHUeCKHe 3HAaHUS U YMeHHs IO pellleHUI0 CTaH/apTHBIX, HeCTaHAapTHBIX, TeXHUUECKUX U OJIMMITHAIHbIX
33/lau pasMYHbIMHA MeTOJaMH{; BbIPaOOTAIOT WHAWBUAYAIbHBIA CTWIb pellleHds (U3NUeCKUX 3a/lad; COBEPILEHCTBYIOT YMeHUsI Ha IIPAaKTHKe
T0/Ib30BaTLCS pHUOOpaMH,

IIPOBOAUTE U3MepeHUsl (U3HNUECKHX BeJTMUHH (OTpe/leNsTh LIeHy JeeHus], CHUMaTb NOKa3aHus, COOII0aTh MpaBy/ia TeXHUKH
6e3011acHOCTH); HAay4aTcs [T0/Ib30BAaThCsl TPUOOpaMH, C KOTOPBIMHU He CTa/IKUBAIOTCS Ha YPOKax (PM3HKH B OCHOBHOM IIIKOJIe; pa3pabaThIBalOT U



KOHCTPYUPYIOT TIPHUOOPBI M MOJe/TH /151 Toc/Iefyoleil paboThl B KabrHeTe PU3UKH, OCBOST METOALI yueOGHO HCC/IeJOBaTe/TbCKOM [1eSITeTbHOCTH
Yyepe3 cO3/[aH1e MUHH -TIPOEKTOB U MPOBe/ieHHe Gostee TTyOOKUX HCCIe0BaHUH.

METaHPEJIMETHbIMI/I pe3y/ibTaTaMH IIPpOI'paMMbI BHeypquOﬁ AeATC/IbHOCTH AB/JIAIOTCA: 1. OBJ/IdJIeHHE HdBBIKdMHW CAMOCTOATE/IEHOI'O
HPI/IO6PETEHI/IH HOBBIX 3HaHHI>i, Opr'dHU3d1I1 yq96HOI>'I AeATe/IbHOCTH, TTOCTdHOBKH HEHEﬁ, IJIaHUPpOBdHUS, CAMOKOHTPOJI U OLI€EHKHU pe3yJ/IbTdTOB
CBOEH AeATe/IbHOCTH, YMEeHUAMU I1peiIBUIeTh BO3MOXKHbIE€ Pe3yJ/IbTdThl CBOUX AEﬁCTBHﬁ;

2. mpruobpeTeHUe OITBITa CAMOCTOSITEILHOT'O TIOMCKA aHamM3a U oTbopa MH(pOpMAaIUy C UCIIO/IB30BaHHEM Pa3/TMUHbIX ICTOUHUKOB U HOBBIX
VMH(OPMALIMOHHBIX TEeXHOJIOTWH /Il pellleHus] SKCIIePUMeHTaNbHbIX 3afau; 3. (OpMHpOBaHWe YMeHHM paboTaTb B TpymIle C BBITOJHEHHEM
Pa3MMuUHbIX COLMA/NBHBIX pOJIeH, TIpeJCTaBlIATh M OTCTauBaTh CBOM B3MVIAALI W yOeXJeHUs, BeCcTH [AUCKYCCHIO; 4. OBJajJieHue
5KCIIepUMeHTa/IbHBIMU MeTO/laMH pellleHus 3a/1au.

JINMUHOCTHBLIMH pe3y/ibTaTaMU IIPpOIrpaMMbI BHeypquOﬁ AeATe/IbHOCTH AB/IAIOTCA:
1. C(bOPMI/IPOBaHHOCTb II03HdBdTeJ/IbHbIX UHTE€PeCOB, UHTEJ/IJIEKTYd/IbHBIX U TBOPUECKUX criocobHocTeH yUalluxcs;

2. HPI/IO6PETEHI/IE ITOJIOKHUTEJ/IbHOI'O SMOLIMOHAJ/IBHOI'O OTHOIIEHKA K OKPy>KElI-OH.[EI>i Ipyupoje U CdMOMYy cebe Kak yacTu IIpUpOALI

HPEJIMETHBIMI/I pe3y/ibTaTaMH IIPpOIpaMMbI BHeypquOﬁ AeATe/IbHOCTH AB/IAIOTCA:

1. yMeHuMe 0/Ib30BaTECS METOAAMH HAYYHOT'O TTO3HAHMS, [IPOBOJUTH HAO/IIOAeHUS, TUIAHUPOBATh U IPOBOJUTD SKCIIEPUMEHTHI,
obpabaThIBaTh pe3y/IbTaThl H3MepeHHH;
2. HAYUUTHCS [10/Tb30BATHCSI U3MEPUTe/IbHBIMU PUOOPaMH, LG POBBIMU YCTPOHCTBAMH, JaTUNKAMHU

3. pa3BUTHE 3/IeMEHTOB TeOpeTUUeCKOI'O MbII/IEHUS Hd OCHOBE (bOPMI/IPOBaHI/IH YMEHI/Iﬁ YCTaHdBJ/IMBATb (baKTbI, BLIJEJIATL I'VIdBHOE B
HN3yudeMOM {BJ/IeHUH,

4. pa3BUTHe KOMMYHUKATHBHBIX YMeHUN: JOK/Ia/IbIBaTh O pe3y/ibTaTaX KCIleprMeHTa, KpaTKO U TOUHO OTBeUaTk Ha BOMPOCHI,
VICTIO/Ib30BaTh CIIPABOYHYIO INTEPaTypy U Jpyrie UCTOUHUKY UH(POPMALMU.

5. Crioco0bI OI[eHKH YPOBHS JOCTYDKEHHUA 00yJalonuxcs



KauecTBO MOATOTOBNIEHHOCTH YUAIMXCSl OMNpe/lesieTCsl KaueCTBOM BBIITOTHEHHBIX UMY pabor. KpurepueMm OLIeHKH B JJaHHOM CJIydae
SIBJISIETCST CTeIleHb OBJI3fleHUs] HaBbIKAMU pabOThI, CaMOCTOSITENTLHOCTh M 3aKOHYEHHOCTh palboThl, TIATe/NBHOCTb 9KCIIEPUMEHTd, HayYHOCTh
TIpe/i/IaraeMoro pelleHus MpobieMbl, BHEIIIHUN BHJ| M KaueCTBO PaboThI TpUOOpa WK MOJIe/TH,

COOTBETCTBHE HCC/Ie/]0BaTe/IbCKOM paboTel TpebyeMbIM HOpMaMm U rpaBuiaM odopmiieHHs. [loompuTenbHON GOPMOM OLIEHKH TPya
yUaIuxcs siB/ISIeTCS IeMOHCTpaLysi paboT, BBIITOTHEHHBIX YUAI[MHUCS U BBICTYTIEHHE C Pe3yJ/IbTaTaMU HUCC/IeJOBaHUMN T1epe/] pa3InUHbIMU
ayAUTOPUSIMH (B KJ/1acce, B CTApIIMX Y MIAZAIINX K/IaccaX, YUUTEISMH, Tle/JaroraMy JOITO/THUTETLHOrO 00pa3oBaHusl) BHY TPH IIKOJBI.

6. CojiepxaHue nporpamMmabl

Ne HasBanue pa3jena Copepxxanue yueOHOro peMeTa
1 [TepBOHaUa/IbHBIE Llena menenust u3MepuTenbHOro nipubopa. Ornpe/iesieHre IIeHbI 1eIeHUS U3MEePUTeTLHOIO
CBeJleHHsI O CTPOEHUM BelleCTB LunHApa. Onpe/ie/ieHUe reOMeTpUUeCKHX Pa3MepoB Tesa. M3rotoB/ieHue

W3MEePUTETHHOTO LIWIUH/PA.
Vi3mMepeHHe TeMIlepaTyphl Tesa. V3MepeHHe pasMepoB MaibIx Teql. V3MepeHHe TOMIIUHBI
micra 6ymaru

2 BsaumopeiicTBue Ten V3amepeHre CKOPOCTU JiBM>KeHUs Tefla. VI3MepeHUe Macchl Tejla HelPaBUIbHOU (OpPMBL
Vi3mMepeHye IFIOTHOCTH TBEPJOro Tena. V3MepeHHe oobeMa

nycToThl. VccieioBaHUe 3aBUCHMOCTH CH/bI TSDKeCTH OT Macchl Tesa. Orpe/ie/ieHHe Macchl
U Beca Bo3ziyxa.CroykeHHe CHJ1, HallpaB/IeHHbIX 110 OIHOU MPSIMOM.

V3amepeHue eCTKOCTH NPy KUHBI. VI3MepeHUe Ko3¢uliieHTa CUIIbI TPeHUsI CKOJIb)KeHHUSL.
PerteHrie HecTaH/JapTHBIX 3a/a4

3 'Z[EIBJIEHI/IE. 'Z[EIBJIEHI/IE )KH'E[KOCTEI;'I 151 I/ICCJIE'E[OBHHI/IE 3dBUCHUMOCTHU JaBJIeHUd OT IVIOLdAN TIOBEPXHOCTH. OHPE,E[EJIEHI/IE AdBJICHHA
rasoB TBepAoro TeJd. Brbrunicnenue CHJIBI, C KOTOPOﬁ aTMocq)epa AdBUT Hd TTOBEPXHOCTL CTOJId.
OHPE,E[EJIEHI/IE MdCCEI TeJid,

IVIdBdIOIIETr'O B BO/IE. OHPE,E[EJIEHI/IE IJIOTHOCTHU TBepAOI'O TeJld. OHPE,E[EJIEHI/IE obbema

KyCKd JIbJd.




I/I3y‘-IEHI/Ie yCdJIOBUSA TV1dBAHUA TeJl. Pentenue HeCTaHAdPTHBIX 34444

Pabora 1 MOIHOCTh. DHEPTHs

Beruncienre paboThl M MOIIJHOCTH, Pa3BUBAaeMOM YUeHUKOM ITpU NoAkeMe ¢ 1 Ha 3 aTax.
OnpefiesieHre BBIMIPHILIA B cule. Haxox/ieHue LieHTpa Ts»KeCTH TJIOCKOH (pUTyphL
Boeruncnenue KIIJ/l HakK/IOHHOW MJIOCKOCTH. VI3MepeHre KHHeTUUeCKOW SHepruu.
V3mepeHMe [TOTeHI|MA/ILHOY SHepryuu. PellleHue HecTaHAAPTHBIX 3a/a4.

TernnoBble SBIeHUS

Hayuuts usmepsts TemnepaTypy Npu MOMOLIM TEPMOMETPA, 3aMUCHIBATh PE3yJbTaTh
C YYETOM MOTIPELIHOCTH U3MEPEHMsI

IIpoananu3upoBath MpoLecc nepexosa MeXaHM4eCKON 3HEPrHU BO BHYTPEHHIOIO.
UccnenoBate siBIeHHE TEIUIOOOMEHA NMPH CMEIIUBAHUM XOJOAHOH U ropsiuedl BOABL
BBIUUCIISTH KOJMYECTBO TETIIOTHI

M3menenus dI'PerdTHBIX COCTOSTHUH
BeleCTB

Habnronath 3aBHCHUMOCTb TeMIepaTypbl — KPUCTAIMYECKOTO BEIIECTBA MPH €ro
TJIaBJICHUH  (KPUCTAJUIM3AIMH) OT BPEMEHH, BBIUUCISITH KOJUYECTBO TEIUIOTHI B
npoLecce Tervionepefadyd MNpU IUIABJIEHUH M KPUCTAJUIM3ALMM, ONpEeNeNtsTbh IO
Ta0Ulle 3HAYCHWS TEMIIEPATyphl IUIABJICHUS W YACNBbHOW TEIUIOTHI TUIABJICHUS
BelIeCTBa

BJIEKTPOCTHTI/IKH

3aKOH COXpaHEeHHUs 3apsAI0B
3apspkaHue Ten uepes BiausiHHe M3MepeHne pasHOCTH MOTEHIUANOB 3JIEKTPOMETPOM.

D/eKTpUUeCcKuit TOK

Hayuuts:




— ONpENENATh LIEHY NENEeHUs LIKAJIbl aMIepMeTpa;, U3MEPSTh CHIIy TOKA Ha Pa3JINYHbIX
Y4aCcTKax 3JIEKTPUYECKON LIETH,

- paccUMTHIBATL 3HAYEHUS (PUINYECKUX  BEJIUYMH, BXOMIMHUX B (POpPMYITy
HAIPSDKEHUS, U3MEPATh HANPSIKEHUs HAa PA3JIMYHBIX YYaCTKaX 3JIEKTPUYECKON Lieny,
HCCJIEN0BAaTh 3aBUCUMOCTH: CHJIBI TOKA OT HaNPsDKEHUS

- UCCJIENIOBATh TOCJIEAOBATENILHOE M MapajuIeIbHOE COCIUHEHUE NPOBOIHUKOB;
U3MEPATh CUITy TOKA U HAIPS)KEHUE, BBIYUCIISTE CONMPOTUBJICHUE NPOBOAHUKA

9 OeKTpOMarHUTHbIE SIBJIeHUS CdhopmupoBaTh 3HAHUS O TOCTOSTHHBIX MarHUTaX, MAarHUTHOM IOJIE.
Hayuuts:
HCCIIEIOBAaTh CBOWCTBA MOCTOSAHHBIX MAarHUTOB, MOJIy4aTh KaPTUHBI UX MarHUTHBIX
nojen

10 CBeTOBbLIe IB/IEHUS HccnenosaTh NpsAMOJMHERHOE PACTPOCTPAHEHUE CBETA,

HccnenosaTh siBlIeHHE OTPaKEHUs CBETA.
UzmepsaTh GOKyCHOE PacCTOSTHUE M ONTHYECKYIO CHITY COOMPArOIe JIMH3bI

7. TemaTnueckoe nyiaHupoBaHue




Ne Copepxxanue dopma O6GopyoBaHue O0opypoBaHue Kommnu
3aHATHA «[IIxonbHBII €CTBO
KBaHTOPHYM» JacoB
1 BBojHoe 3aHATHe. becena OsHakoM/IeHHe C 1
VHCTpyKTaXK 0 TeXHUKe Lu¢poBoi
GesomnacHocTu. Ha Gase naboparopueit
«IIIKONMbHBIN KBAHTOPUYM» "KBanToprym»
(meMoHCTpa1yst
TeXHOJIOTYH
V3MepeHuUsi)
I. IlepBoHava/bHbIe CBefieHUSI 0 CTPOEHUH BelllecTBa, 7 4
2 OkcnepumeHTanbHas pabora Ne 1 OkcniepumeHT | JIuHelika, jieHTa HaTuuku 1
«OrnipefiesieHue LIeHB! [ie/IeHNs MepHasi, TeMIlepaTyphbl,
Pas3IMUHBIX TIPHOOPOB» V3MepUTe/IbHbIN BpeMeHHU
LWIAHAP,
TepMOMETP
3 OkcriepuMeHTanbHast pabora Ne 2 OkcriepumenTt | HaGop 1
«Ornpefienenue reoMeTpUUeCKUX Tes
reoMeTpUYeCKHUX
pasMepoB TeJl».
4 [TpakTrueckast pabora Ne 1 [TpakTHuecka 1
«M3roros/eHve aq
V3MepHUTe/IbHOI'O LIU/IMHAPa» pabota
5 OKcriepuMeHTasbHas pabora Ne 3 SKCITepUMEeHT Haruuky Temneparypel | 1
«/3MepeHye TeMIiepaTypkl Tem»
6 OKcriepuMeHTanbHast pabora Ne 4 skcriepuMeHT | Kpyma,nipoBorioka, 1

«/3MepeHre pasMepoOBMasbIX
TeJ»

HUTH




7 3KCHepI/IMEHTaJIbHaH pa60Ta Ne 5 SKCIIepUMEHT JIUCTBI 6yMarH
«/3mMepeHne TOMIMHBIIUCTA
Gymaru»
2.B3zaumMojeiicTBre Temr,12 u
8 OKCIlepUMeHTa/IbHast OKCIIepUMEHT Jaruvku
pabora
Ne 6 «M3mepenue
CKOPOCTU/IBU)KEeHUS TeJ»
9 Pemienvie 3asau Ha TemMy pellleHHe Jaruvku
«CKOpOCTb 3agau
paBHOMEPHOI'O
J\BWKeHUSI»
10 OKCIlepUMeHTa/IbHast OKCIIepUMEHT DJIeKTPOHHBIE BeChI
pabora ,
Ne7 «M3mepeHue Macchl 1Karniu cbopka
BOABD SKCIIepUMeH
Ta/IbHON
yCTaHOBKU
11 OKCIlepUMeHTa/IbHast OkcriepuMeHT | JIWHelKa, DJIeKTPOHHBIE BeChI
pabora JIeHTa MepHas,
Ne 8 «M3mepenue V3MepHTe/IbHbIA
IIJIOTHOCTH KyCKa caxapa» LITUHAD
12 OKCIlepUMeHTa/IbHast OkcriepuMeHT | JIWHelKa, DJIeKTPOHHBIE BeChI
pabora JIeHTa MepHas,
Ne 9 «M3smepenue V3MepHTe/IbHbIA




IVIOTHOCTH
XO03gHCTBEHHOI'O MbI/Ta» .

LFUTHH/ID,

13

Pentenue 34144 Hd TeMy
«ITnoTHOCTHL BeljeCTBd».

Pernenue
3a7iau

14

JKcIieprMeHTa/IbHast

pabora

Ne 10 «ccnepoBanue
3aBUCHUMOCTH CUIbl TSDKECTH OT
MaCChI TeJa».

OKCIIepUMEHT

15

DKCIlepUMeHTa/IbHast

pabora

Ne 11 «OmnpefiesieHre Macchl U
Beca BO3/lyXa B KOMHaTe»

OKCIIepUMEHT

16

JKcIieprMeHTa/IbHast
pabora

Ne 12 «CnoxkeHue cu/,
HaIpaB/IeHHbIX 110 OJHOU
MIPSIMOM»

OKCIIepUMEHT

Ob6opyoBaHue
«KBaHTOpHYM»

17

DKCIlepUMeHTa/IbHast
pabora

Ne 13 «M3smepeHue
JKECTKOCTH TPYKUHBD»

OKCIIepUMEHT

Ob6opyoBaHue
«KBaHTOpHYM»

18

DKcIlepUMeHTa/bHast

pabora

Ne 14 «I3smepeHue

Ko dulleHTa CUIbl TpPeHHUs
CKOJIb>KeHHSI».

OKCIIepUMEHT

HepeBsiHHbIN
OpyCoK,

Habop rpy30B,
MeXaHHUYecKast
CKaMbf,
JMHaMOMeTp

Ob6opyoBaHue
«KBaHTOpHYM»




19

Pertenue 3aau Ha TeMy «Cuna
TPeHUs».

Pernenue
3a7iau

3./laB/1eHue./laBeHue )XUAKOCTeH U ra3os,

74

20

JKcIieprMeHTa/IbHast
pabora

Ne 15 «ccnepoBanue
3aBUCHUMOCTH JIaB/IeHUsI OT
VIO TIOBEPXHOCTH»

OKCIIepUMEHT

Ob6opyoBaHue
«KBaHTOpHYM»

21

DKCIlepUMeHTa/IbHast
pabora

Ne 16 «OnpepienieHue
J,aBJIeHUsI
LIWJIMH/PUUECKOT'O TesIa».

OKCIIepUMEHT

Cosnanue
OITBITHOM
YCTaHOBKU

22

JKcIieprMeHTa/IbHast

pabora

Ne 17 «BrrurcieHHue CUJLI, C
KOTOpoM aTMocdepa JaBUT Ha
TOBEPXHOCTb CTOJIa».

OKCIIepUMEHT

Ob6opyoBaHue
«KBaHTOpHYM»

23

DKCIlepUMeHTa/IbHast

pabora

Ne 18 «OnpefesieHre Macchl
TeJla, T/IaBaIoILlero B BOZe»

OKCIIepUMEHT

Ob6opyoBaHue
«KBaHTOpHYM»

24

DKcIlepyUMeHTa/TbHast
pabora

OKCIIepUMEHT

JIuHelika, jieHTa

Ne 19 «OnpepienieHue

MepHas,




IIJIOTHOCTHU TBEpAOI'O TeJlad».

I/I3MEPI/ITEJII)HI)II\/JI

LFUTHH/ID,
3JICKTPOHHbIE BeChI

25 Penrenne kauecTBeHHBIX 33734 Pemtenne
Ha Temy «llnaBanue Tes». 3a7a4
26 Penrenne kauecTBeHHBIX 33734 PerieHue
Ha Temy «llnaBanue Tes». 3a7a4
27 OKCIlepUMeHTa/IbHast OKCcIlepyMeHT | /IrnHamomeTp Ob6opyoBaHue
pabora ,IIITaTHUB «KBanTropuym
Ne 20 «/3yueHue ycnoBUM YHUBePCa/IbHBIN,
IVIaBaHUS Te». MepHbIN
LIW/IMH/P
(MeH3ypKa),
Ipys
LIW/IMH/PUUECKUNA M3
CIeLMa/IbHOrO
I/IaCTHKA, HUTB,
NIOBApeHHas!
COJIb, T1aJIOUKa JJ/Is1
repeMellBaHus
4.PaboTa ¥ MOIIHOCTb. JHeprus. 8u
28 OKCIlepUMeHTa/IbHast OKCIIepUMEHT Ob6opyoBaHue
pabora «KBanTropuym
Ne 21 «Bbruriciienue paboThl,
COBepllIaeMOH IIIKOJIbHUKOM IIpY
nogseMe ¢ 1 Ha 3 3Taxk»
29 OKCIlepUMeHTa/IbHast OKCIIepUMEHT Ob6opyoBaHue
pabora «KBanTropuym




Ne 22 «BrrunciieHne

MOIITHOCTH

pa3BUBaeMou

IIKO/ILHUKOM IIpU TIoABeMe ¢ 1 Ha
3 aTaxXK»

30

DKCIlepUMeHTa/TIbHast

pabora

Ne 23 «OnpefienieHue

BBIMTPBIIIA B CH/Ie, KOTOPBIM JjaeT
TIOZIBYKHBIN U

HETO/IBIKHBIN OJIOK»

OKCIIepUMEHT

Ob6opyoBaHue
«KBaHnTOpuym

31

BKCHEPI/IMEHTEUII)HHH

pabora
Ne 24 «Brrurcnienue KIIJT
HAaKJ/IOHHOM IVIOCKOCTH».

OKCIIepUMEHT

IITTaTus,
MeXaHHYecKa

s

CKaMbsi, OPYCOK C
KPIOUKOM,
nuHelKa, Habop
I'Py30B,
JMHaMOMeTp

32

DKCIlepUMeHTa/IbHas
pabora

Ne 25 «3mepenue
KUHEeTHYeCKOUN
SHepI'Uy Tesa»

OKCIIepUMEHT

Ob6opyoBaHue
«KBaHnTOpuym

33

Perienue 34144 Hd TeMy
«KuHeTnueckas SHeprus»

Pernenue
3a7iau

34

Ypok o60011eHust

TecTupoBaHu
e

JunakTrueckoe
3a/jaHue




5. TennoBble siBJIeHUS. 5 4

35 | OkcnepumeHnTanpHas padora Ne 26 JkcriepuMmeHT | TepmomeTp, cocy/, Ob6opyoBaHue
Hsmepenue TEMIIEPATY Pl npu “KBaHTOpUyM”
MOMOIIH KUJKOCTHOTO TEPMOMETpPa H
NaTYNKA TEMIIEPATYPBIL.

3 OKcrnepumeHTanbHas pabora Ne 27 OkcriepuMeHT | Tepmometp, cocyz, Ob6opyoBaHue

6- | CpaBHEHHE KOJIMYECTB TEIJIOTHI IPU “KBaHTOpUYM”

37 | CMEIIMBAaHUM BOJbI Pa3HOU
TEMIIepaTy PbL

38 | OxcniepumenTanbHas pabora Ne 28 OKCIlepuUMeHT O6opyaoBaHue

Ilony4denne TEmIOTH MPU TPEHUH U “KBaHTOpUYM”
yAape

39 | Ypok obobirieHue TectupoBaHu

e

6. VIsMeHeHMs arperaTHbIX COCTOSIHMH BelllecTB. 64

40 | DxciepumenTanbHas padbora Ne 29 DKCrepuMeHT | kanopumeTp, cocyn ¢ | ObopyaoBaHue

- | Onpenenenue ynenpbHONW TEMIOTHI TAIOIUM  JIBJIOM, COCY[ “KBaHTOpUYM”

41 | uiaBieHus Jbaa C BOJOH,

42 | DxcniepumeHTanbHas padora Ne 30 DKCIIepUMEHT | MUKPOCKOI, TpoOHpKa ¢ Ob6opyoBaHue

- | ObpazoBaHme KPUCTAIIOB HaCBIIEHHBIM PaCTBOPOM | “kaHTOpUYM”

43 JIBYXPOMOBOKHCJIOTO

aMMOHUH, MIPEAMETHOE
CTEKIJIO, CTEKJITHHAsI
najgo4yka

44 | DxcnepuMeHTanpHas padora Ne 31 DKCIepUMeHT | IUTaTHB YHUBEPCANbHBIA,| OO6opymoBaHHe
Hsydenne npoueccosB KUMEHHsT BOJbI Kos0a CTEKJIIHHAsA,| “KBAaHTOpUYM”

CIIUPTOBKA, IOBapEHHAas




COJIb

45 | Ypok 00o0menus becena

7. DJIeKTpocTaTHKa. 74

46 | DxciepumeHTanbHas padora Ne 32 OKCIlepuUMeHT Ob6opyoBaHue

- | Onexrpuzauus ten. [isa Tuna “KBaHTOpUYM”

47 | 3apsinos.

48 | DxciepumenTanbHas padora Ne 33 OKCIlepuUMeHT Ob6opyoBaHue

- | Onexrpockon u anekrpomerp. “KBaHTOpUyM”

49

50 | DxcniepumenTanpHas padora Ne 34 OKCIlepuUMeHT Ob6opyoBaHue

- | IIpOBOHUKY U NUBJIEKTPUKH. “KBaHTOpUyM”

51

8. DnekTpuueckwuii TOK. 74

52 | DkcniepumenTtanbHas pabora Ne 35 OKCIlepYMeHT | KOMIUIEKT MIPOBOJOB, Ob6opyoBaHue
COopka »snexkTpU4Yeckol Lenu u PE3UCTOPEI, KIIXOY “KBaHTOpUYM”
U3MEpEeHHe  CUjIbl  TOKa  Ha
Pa3JIMYHBIX €€ ydacTKax

53 | OxcniepumeHnTanpHas padora Ne 36 OKCIlepuUMeHT O6opyaoBaHue
Hsmepenue HaIPsLKEHUS Ha “KBaHTOpUYM”
pa3IUYHBIX y4acTKax
SJIEKTPUYECKON LeNH

54 | DxcniepumeHTanbHas padora Ne 37 OKCIlepuUMeHT Ob6opyoBaHue
Hccnenosanue 3aBUCHUMOCTH CHUJIBI “KBaHTOpUyM”

TOKa B
HaIpPs>KCHUA

MMPOBOJHUKE oT




55 | OkcniepumeHTanbHas pabora Ne 38 OKCIlepuUMeHT Ob6opyoBaHue
Hsmepenue COIIPOTUBJIEHHUS “KBaHTOpUYM”
P p puy
MIPOBOJHUKA npu MTOMOIIH
BOJITMETPA U aMIIepMeTpa
56 | DxcniepumenTanpHas padora Ne 39 OKCIlepuUMeHT Ob6opyoBaHue
- | M3yueHne mnocnenoBaTeNbHOrO U “KBaHTOpUYM”
57 | mapajIeIbHOIo COCTUHEHUS
MPOBOJHUKOB
58 | [Ipaktuueckas padora Perienue
3a/au
9. J/leKTpOMarHuTHbIe IB/IeHUs. 34.
59 | OxcnepumenTanpHas padora Ne 40 DKCIIepUMeHT | JIMHEWKa U3MEPUTENbHASI Ob6opyoBaHue
- | U3mepenne 1monsi MOCTOSIHHOTO “KBaHTOpUYM”
60 | marnuTa. M3ydeHnme MarHuTHOrO
MOJIsI MTOCTOSIHHBIX MAarHUTOB
61 | DxcniepumenTanpHas pabora Ne 41 OKCIlep¥MeHT | [Ba IITAaTHUBA, Ob6opyoBaHue
H3mepenne  MarHUTHOrO  MOJA KOMIUICKT HOPOBOJIOB, “KBaHTOpUyM”
BOKpPYT IMPOBOJHHUKA C TOKOM HCTOYHHK TOKAQ, KJIX0O41
10. CBeToBbIe AB/IeHUA. 9U
62 | DxcniepumeHTanbHas padora Ne 42 Okcriepument | Habop «Ontuka» u Ob6opyoBaHue
- | Habnronenne — mpsSIMOJMHEHHOrO komruiekT Ned I'MA “KBaHTOpUYM”
63 | pacpocTtpanenus ceera
64 | DxcriepumenTanbHast padora Ne 43 Okcriepument | Habop «Ontuka» u Ob6opyoBaHue
- | sy4eHue sABIEHUs OTPAKECHUS xomruiekT Ne4 TTHA “KBAaHTOpUYM”
65 | cBeTa
66 | DxcriepumeHTanpHas padora Ne 44 Okcnepument | Habop «Onrtuka» u Ob6opyoBaHue




- | U3yueHue sBneHus NpPeSOMIIECHUS komruiekT Ned THA “KBaHTOpUYM”

67 | cBeTa
68 | DxcniepumeHnTanbHas pabora Ne 45 Okcriepument | Habop «Ontuka» u Ob6opyoBaHue 2
- | U3yuenue N300pakeHus, kommiekT Ne4 ITHA “KBaHTOpUYM”

69 | maBaemMoro JIMH30H

70 | ITocTpoenus B nuH3ax Perienue 1
3ajau

71 | UtoroBoe 3aHsTHE 3amura 1
MpOeKTa

72 | UtoroBoe 3aHsATHE 3amura 1
MpOeKTa

IIpoexTHBIE paGoTHI

Cpenu pa3HOOOpa3HBIX HAMPABJICHH COBPEMEHHBIX MEAArOrHYeCKUX TEXHOJIOTHI BeIyIee MECTO 3aHUMAET MPOSKTHO-UCCIIeIOBATEIbCKAST
NEeSITENIbHOCTD y4aIquxcsi. [ TaBHas ee uest — 3TO HaNPaBJIEHHOCTh Y4eOHO- TO3HABATENILHON AESITEIbHOCTH HA Pe3yJIbTaT, KOTOPBIMA
TIOJTy4AETCs IPU PEIISHUH MPAKTUYECKOM, TEOPETHUECKOH, HO 00s13aTeIbHO JIMYHOCTHO M COILMANIBHO 3HAYUMOM MPOoOJIeMBbl.

IIpumepHbIe TeMBI NPOEKTHBIX padoT
1. U3mepenne Gpusnuecknux XapakTepUCTHK JOMAIITHUX KUBOTHBIX.

2. ITpuGops! o PpU3NKE CBOUMHU PYKAMH.



3. KapToTeka OnbITOB U SKCIIEPUMEHTOB 1O (PHU3HKE.
4. ®usuka B UrpyLIKax.

5. I'me >KUBET 3IEKTPUIECTBO?

6. ATMocdepHOe naBiIeHNE Ha JPYTHUX MJIAHETax.

7. ®u3znka B cKa3kax.

8. IlpocTeie MEXaHU3MBI BOKPYT HaC.
9. Ilouemy macio B Bojie HE TOHET?

10. ITapycHUuKH: UCTOPUS], NPUHLINI JBUXKCHUSI.

11. Onpenenenune mIoTHOCTH TeTpanHol Oymaru u coorsercTBue ee ['OCTy.
12. Muw! u nereHas! GU3UKH.

13. Jlerenna 00 OTKPBITHH 3aKOHA ApXHUMena.

14. Kak onpenenuTtsb BbICOTY JIepeBa C MOMOLIBIO MOIPYYHBIX CPEACTB?

15. UccnenoBanre koddpuiimeHTa TpeHusi O0YBH O PA3TUIHYIO
MOBEPXHOCTb.

16. U3smepeHune MIOTHOCTH TeJla YeJIOBEeKa.
17. I3MepeHue BbICOTBI 3aHUs Pa3HBIMH CIIOCOOAMH.
18. U3mepenune BpeMeHHU peakuy NOAPOCTKOB U B3POCIBIX.

19. 3uma, ¢pu3nKa U HAPOAHBIE TPUMETHL.



20. JIpIxaHHe C TOYKU 3PEHUS 3aKOHOB (DU3UKU.
21. JleficTBHE BBITAJIKUBAIOIIEH CUJIBL
22. ApxuMesnoBa cuia U 4eJIOBEK Ha BOJE.

23. ArperaTHoe COCTOSIHME XKeJle.
CIIMCOK JIMTEPATYPbI 1 UH®POPMAIIMOHHLBIX PECYPCOB

1. I'paues A. B, I[ToroxxeBa B. A., Cenusepcro A.B. «®@usuka7», usn. Benrana — I'pag 2016 r.
2. I'paues A. B, IloroxxeBa B. A. CenusepcroB «@usukady», nzn. Benrana — ['pad 2016 r.

3. Jlyxamuk B .1, UBanosa E.B.. COopHuk 3anau o ¢pusuke 7-9. Mocksa, [Ipocsemenne, 2014.
4. Ilepenbman A .W.. 3anumarenpHble 3anaun 1 onbiTel. « BAIT».1994

5. Ilepenpman ... 3naere nu Bel pusuky? ExatepunOypr.Tesuc, 1994

6. Ilepenbman S1.W.. 3annmarenbHas mexannka. ExarepunOypr.Tesuc, 1994

7. COopHUK 3a1a4 AJIst IOATOTOBKH K OJMMITHaAaM 1o pusuke « OCHOBBI MexaHukmny. Ilox
penakuueit ML.YO. 3amarauna,"COYU ITPECC", OL «Cupuyc» -2017

8. byxosues b.b., Kpusuenkos B./]., Msikumes I" A., Capaesa 1. M.. COopHuk 3amad rmno
anemenTtapHoii pusuke. M., YHII 10, 2014,

9. Benur C.b., Kynmukos M.H., [lleruos B.H. Onmumnuannsie 3aaauu no ¢pusuke. M., UL
«Benrana-I"'pag», 2005

10. Tenpdpratr U M., I'eranentureiin JI.O., Kupuk JL.A. 1001 3amgaua no ¢pusuke. M., < MLJTTEKCA»,2005.
11. bynrakos B. YBnekatenbHble OnbITHI ¢ 3aeKkTprudecTBoM M3narensctBo: Actpens, ACT, 2008,
®opmar: PDF.

12. ®usuka 7 knacc / Iox pen. A.A. Ilunckoro, B.I'. Pa3ymoBckoro. AkaaeMu4ecKkuii MKOJIbHBIHA
yuebnuk. M., ITpocsemenue, 2014.

13. Jlykamuk B.H, MBanosa E.B. C6opuuk 3anau o ¢pusuke 7-9. Mocksa, [Ipocsenienue, 2014.
14. Dnemenrtapusiii yuebuuk ¢usukn. Ilon pen. Axagemuxka I'.C JlanncOepra. 1 Tom. M.,
OU3MATJIUT, 2004

15. Kupuk JLA. ®umsuka-7. CaMocTosiTebHBIE U KOHTPOJIbHBIE padotel. M., Mnekca, 2014.

16. Ilorenunan. ®usnka. Maremaruka. Madopmaruka. ExxemecsaHbIil sy pHAIT UIs
CTapILIEKIACCHUKOB U yuutenei. 2005-2017 r.r.

17. Kupuk JLA. ®msuka-7. CaMocTosiTebHBIE U KOHTPOJbHBIE padotel. M., Mnekca, 2009.

18. Kupuk JLA. ®msuka-8. CaMmocTosiTebHbIE U KOHTPOJbHBIE padotel. M., Mnekca, 2009.



19. Mapon A E., Mapon E. A. Jlunaktuaeckue marepuaisl @usznka 7 Mocksa «J{poday 2009r.
20. Mapon A E., Mapon E. A. Jlunaktuueckue mMarepuaisl @usznka 8 Mocksa «J{poday 2009r.

* http://4ipho.ru/

* http://fizmatbank.ru
* http HYPERLINK "http://foxford.ru/":// HYPERLINK "http://foxford.ru/"foxford.ru



