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HopmaTtuBHan 6a3a

® 3akoH P® «06 obpasoBaHuu B Poccuitckoin Peaepaummn» Ne 273-d3 o1 29.12.2012;

depepanbHbIi rocyfapcTBEHHbIV 06pa3oBaTe/ibHbIN CTaHAAPT OCHOBHOTO obuiero obpasosaHua (Mprkas MuUHUCTepcTBa
obpasoBaHua 1 Haykn Poccuiickoli ®eaepaumu ot 17 aekabpa 2010 r. Ne 1897, B peaaKkumm nprKasa
MuHucTepcTBa 06pasoBaHua U Hayku PP ot 29.12.2014 r. Ne 1644, ot 31 aekabpa 2015 r Ne 1577);

e [lpumepHaa ocHoBHaa obpasoBaTesbHasA MNporpamMmma OCHOBHOro obuiero obpasoBaHuA, of0b6peHHasa pelueHuem
denepanbHoro yuebHo-meToanyeckoro obbeanHeHusa no oblemy obpasosaHuio (npotokon ot 8 anpens 2015 r. Ne1/15);

e depepanbHblii NepeyeHb y4ebHUKOB, PEKOMEHA0BAHHbIX (40NyLWweHHbIX) MUHMUCTEpPCTBOM 06pa3oBaHMA U HayKK
Poccuiickoit Pepepaumm K UCNo/Ib30BaHUIO B 06pa3oBaTeibHOM Npouecce B 06Lie06pa3oBaTe/ibHbIX OpraHM3aumax npu
peanusaumnmn MMetoLWwmMx rocyLapCcTBEHHYIO akKpeguTaumio obpasoBaTe/ibHbIX NPOrpaMm HavyaibHOro 06LEero, OCHOBHOTO
obuero, cpeaHero obuiero ob6pasoBaHusA, yTBEPKAEHHbIN NpUKasom MuHUcTepcTBa 06pa3oBaHua U Haykn PO oT 28 gekabps
2018 roga Ne 345 ¢ uameHeHMAMU U AOMNOAHEHUAMM.

e depepanbHblii NepeyeHb y4ebHUKOB, PEKOMEHA0BAHHbIX (40NYyLWeHHbIX) MUHMCTepPCTBOM 06pa3oBaHmA U HayKK
Poccuitckoit deaepalmm K UCNONb30BaHMIO B 06pa3oBaTeibHOM npoliecce B 06lLe0bpa3oBaTeibHbIX OpraHM3aUuax npum
peannsaLmmn MMeroLMX rocyaapcTBEHHYO aKKpeanTaLumio 06pas3oBaTeibHbIX MPOrpaMm HayaNbHOro 06ulero, OCHOBHOTO
obuiero, cpeaHero obuiero obpasoBaHuUs, yTBEPKAEHHbIN NpuKazom MunHuctepcrTsa obpasosaHua n Haykn PO ot 31 mapTa
2014 ropa Ne 253 ¢ U3MeHeHUAMM U AOMOJAHEHUAMM.

e [lepeyeHb OpraHM3aLMii, OCYLLECTBASIOLLMX BbINYCK y4ebHbIX NOCOBUI, KOTopble A0MYCKAOTCA K UCNONb30BaHMIO NPK
peanu3aunmn MMeroLWmMx rocyaapcTBEHHYI0 akKpeauTaumnio obpasoBaTe/ibHbIX NPOrpamMm HayaibHOro obL,ero, OCHOBHOIO
obuiero, cpeaHero obliero obpasoBaHua, yTBEPXKAEHHbIM NpuKazom MunHobpHaykmP® ot 09.06.2016 Ne 699;

e OcHoBHas obpa3oBaTesibHaA Nporpamma OCHoBHOro obuiero obpasoBaHua MBOY KyHKuHcKaa COLL;

e [lpuMepHble NporpaMmmbl BHEYPOUHOM AeATenbHOCTU. HayanbHoe 1 ocHoBHOe obpasoBaHue / [B. A. Fopckuit,

A. A. Tumodees, A. B. CmmpHoB 1 ap.] ; noa pea. B. A. FTopckoro. — 4"e nsg. — M. : MpocseluerHne, 2014 — 111 c. —
(CTaHOapTbl BTOPOro NoKoJsieHus).

e [lporpamma ocHOBHOro obuiero obpasosaHus. Pusmka. 7 - 9 knaccbl (aBTopbI:A.B. MepbilwKkuH, H.B. dunoHoswny,

E.M. TyTHUMK). Du3mKa. 7-9 knaccol: paboume nporpammsi / coct. 50 E.H. TuxoHoBa - 5-e nsa., nepepab.-M.: [ipoda,
2015. —400c.,

[aTa yTBepxaeHua: 29.08.2022r.
Obuiee KoIMYeCTBO YacoB: 102
YpoBeHb peanusaunmu: 6a30BbIN

CpokK peanusauum:

01.09.2022 - 31.09.2025




|. Iltanupyemblie pe3yJbTaThl 0CBOEHHS Kypca BHEYPOYHOM JAeITeJIbHOCTH MO (pU3nKe

[Iporpamma mo3BoJIsSIET TOOUBATHCS CIETYIONTUX PE3YIHTATOB OCBOSHUS Kypca BHEYPOUHOH IESITEIILHOCTH

OcHOBHaA rpynna yyawmxca Oetn c OB3
(BKNIOYAA MHTErPUPOBAHHDIX)

MpeameTHble MeTanpegmeTHblie JINYHOCTHDbIE MpeameTHble MeTtanpeameTHble JInyHoOCTHDbIE
- YMeTb N01b30BaTbCA P. —-ymeTb paboTtaTtb no -pa3BmBaTb - UMeTb P. —-ymeTb paboTaTb -pa3BmBaTb
MeTO4aMM HAay4YHOro npeasoKeHHbIM no3HaBaTe/ibHble npeacraBaeHne o no npeasioXKeHHbIM no3HaBaTe/ibHble




nccnenoBaHUA ABNEHNUI
npupoabl;

- NPOBOAUTL
HabaoaeHus,
NAaHNPOBATL U
BbINO/IHATL
3KCNEPUMEHTDI;
-06bpabaTbiBaTh
pe3ynbTaTbl USMEPEHU;
- NpeacTaBNATb
pe3ynbTaTbl U3MepPeHUI C
nomoubo Tabauu,
rpadukos n dopmyn;

- 0bHapyKMBaTb
3aBUCMMOCTM MeXay
dun3nyeckumum
BE/IMYNHAMUY;
-06BACHATL NOJIyYEHHbIE
pesynbTaTbl U genatb
BbIBOAbI;

-OL,EeHMBaTb rPaHMLLbI
norpewHocTen
pe3ynbTaToB U3MEPEHUIA;
- YMETb NPUMEHATb
TEeopeTMYecKme 3HaHMA Mo
bu13nKe Ha NpaKTUKe;
-pewaTtb pusnyeckune
3a/la4M Ha NpUMeEHeHMe
NOJIyYEHHbIX 3HAHUN;

- BbIBOAWUTb U3
3KCNEPUMEHTANbHbBIX
baKTOB U TEOPETUYECKMX
mogaenen dusmyeckme
3aKOHbI;

- YMEeTb OKNaAbIBATbL O
pe3ynbTaTax CBOEro

WHCTPYKLMAM; YMeHNE
n3naraTb MbICN B
YeTKOM Normyeckom
nocneaoBaTeNlbHOCTH;
aHann3MpoBaTb
cobcTBEHHYO paborTy:
COOTHOCUTb MAaH U
coBepLleHHble
onepauuu, BblAENATb
STanbl U OLLEHNBATb
Mepy OCBOEHMUA
KaXK4oro, HaxoamuTb
OWMNBKM, yCTaHaBANBATb
MX MPUYUHBI.

. — opueHTUpoOBaTLCAB
CBOEM cucTeme 3HaHWIA:
OT/INYATb HOBOE OT YXKe
N3BECTHOrO;
nepepabatbiBaTh
NoJIyYEHHYIO
nHpopmauumto, aenatb
BbIBOAbI B pe3ysibTaTe
COBMECTHOM paboTbl
BCEro Knacca; yMeTb
aHann3MpoBaTb
ABNEHMUA

K. —ymeTb paboTaTtb B
nape u KONNEeKTUBE;
apPeKTUBHO
pacnpefenaTb
o0b6A3aHHOCTH

WHTEpecHI,
WHTENNEKTYaNbHbIE U
TBOpYecKue
cnocobHocTH
yyalumxcs;

- MOTMBMPOBaTb CBOU
OeWCTBUSA; BblpaXKaTb
roTOBHOCTb B 110601
CUTYaUMKM NOCTYNUTLB
COOTBETCTBUU C
npasunamm
noeseaeHus;

- BOCNPUHUMATb pedb
yuntena
(ogHOKNaccHUKOB),
HenocpeacTBEHHO He
obpallLeHHyo K
yyalemycs;

-oueHuBaTb
CObCTBEHHYIO
y4yebHyto
0eATeNIbHOCTb: CBOU
AOCTUMKEHUA,
CaMOCTOATE/IbHOCTD,
NHULMATUBY,
OTBETCTBEHHOCTb,
NPUYUHbBI Heyaay

npupoae
BaXKHEeMLWnxX
dn3nYeckux
ABNEHUN
OKpy:Katowero
MUpa U NOHMMATb
CMbICNT GU3MYECKUX
3aKOHOB;
-0,EeMOHCTPUPYIOT
ymeHue paboTatb
C pasHbiMH
NUCTOYHUKAMM
MHbopMaLmu;
-yMeTb
NPUMEHATb
TeopeTnyeckme
3HaHKA No
dun3mMKe Ha
NpPaKTUKE;

- YMeTb
NCNoNb30BaTb
Nnosly4eHHble
3HaHUA B
nosceiHEBHOMN
M3HU (3KoNorus,
6bIT, OXpaHa
OKpy»Katowen
cpenpbl)

- NpoBOAUTb
HabnoaeHus
dU3nYeCcKux
ABNEHUN;
-U3MepATb
dusnyeckune

WNHCTPYKLMAM;
YMeHWe usnaratb
CBOM MbIC/IM B
noruyeckonm
nocnenosaTesIbHOCT
u;

. — ymeHune
OT/IMYaTb HOBOE OT
YK€ U3BECTHOrO;
nepepabatbiBaThb
Nosly4eHHyo
nHbopmaumtio,
AenaTb BblBOAbI B
pesynbTaTte
COBMECTHOM paboTbl
BCEro Kjaacca; ymeTb
HabnaaTb U
OMNMUCbIBATb ABNEHUA
K. —ymeTb

paboTaTb B nape n
KO//IEKTUBE;

NUHTEpeECHI;

- MOTUBUPOBaTb
CBOW AencTBuS;

- BOCMPUHUMaTb
peyb yuuntens
(oaHOKNaccHMKOB),
HenocpeacTBeHHO
He 0bpalLeHHYIO K
yyaliemycs;

-oUeHuBaTb
CObCTBEHHYIO
y4ebHyto
0eAaTeNbHOCTb




nccnenoBaHus;
- y4YacTBOBaTb B
ANCKYCCUU, KPaTKO U
TOYHO OTBEYaTb Ha
BOMNPOCHI;

-MCcnonb30BaTh
CNPaBOYHYIO NUTEpPaTYpyU
Opyrve NCTOYHMKM
nHbopmauum.

Be/INYUHDbI

B nmpoumecce BHeypO‘IHOﬁ ACATCJABHOCTH B HIKO0JIC PCHIATCH CJICAYIOIINE KOPPCKIUOHHO-PAasBUBaAOIIHUE 3a1aYn:

1. Pazsumue u xoppexyus 6HUMAHUSA

2.Dopmuposanue yHUBEPCAILHBIX YUeOHbIX YMeHUll

3.Pazsumue peuu

Coaep:xkaHue BHeypOUHOii AeATeILHOCTH M0 Ppusnke «3aHUMATEIbHASK (PU3MKA» 7 KJIACC

HasBaHue pasgena (Tembl)

Copgep:KaHue yue6HOro npegmera, Kypca

MepBoHa4YanbHble cCBeAEHUA O

CTpoeHuu BellecrTea

LleHa geneHua usmeputensHoro npubopa. OnpeseneHune LeHbl geNeHna U3MePUTENbHOMO LMANHAPA.
OnpeseneHne reomeTpUYECKUX PasmepoB Tena. M3roToBlieHNe U3MePUTENLHOTO LMAMHAPA. M3MepeHue
TemnepaTtypbl Tena. MamepeHue pasmepoB Masbix TeN. U3mepeHune ToNLWMHbI AncTa bBymaru.




B3aumogpeiicteue Ten

M3mepeHne CKOPOCTU ABUXKEHMA Tena. M3amepeHue macchbl Tena HenpasuabHo Gopmbl. M3mepeHne
NNOTHOCTU TBEPAOrO Tena. MamepeHne obbema NycToTbl. MccneaosaHue 3aBUCMMOCTU CUAIbI TAMKECTUOT MacChbl
Tena. OnpegeneHme macchbl U Beca Bo3ayxa. CoXKeHWe CUA, HanpaBAeHHbIX N0 04HOW NPAMON. M3mepeHne
YKECTKOCTU NPYHKUHbI. M3mepeHne KOIPPULMEHTA CUbI TPEHUA CKObIKEHUA.

PeweHune HecTaHAAPTHbIX 3a4a4

3. [asneHue. [laBneHue XXUAKOCTEN U UccnepoBaHMe 3aBUCMMOCTM AaBAeHUA OT Naowaamn nosepxHoctu. OnpegeneHune gasieHUsa TBEpAOro Tena.
r230B BbluncneHune cunbl, ¢ KOTopo atmocdepa AaBUT Ha MOBEPXHOCTb cToa. OnpeaeneHMeMacchl Tena,
nnasatowero 8 Boge. OnpegeneHne NAoTHOCTM TBepAoro Tena. OnpeaeneHne obbema
KYCKa fibaa. M3yyeHune ycnosua nnaBaHmA Ten. PelleHne HecTaHAAPTHbIX 33434
4, PaboTa ¥ MOLLHOCTD. BbluncneHune paboTbl U MOLLHOCTU, Pa3BUBAEMOM YYEHUKOM Npu nogbeme ¢ 1 Ha 3 aTax.
3Heprua OnpeaeneHue BbIMIpbILLA B CUNE. Hax?mp,eHme LEeHTPa TAXKECTWN NJIOCKOWM d)Ml’ypbl. Bbiuncnernne KMNAHaKNOHHOM
NA0CKOCTU. M3mepeHne KMHeTMYecKomn sHeprnn. UamepeHune NnoTeHUNanbHOW SHEPTUK.
PelweHune HecTaHAAPTHbIX 3a4au.
8 KJ1acc
Ne HasBaHue pasgena (tembl) CopeprkaHue yuebHoro npeamera, Kypca
1. ®dusnyeckun metom UsyyeHus Onpepenenune UueHbl AeneHns Nnpubopos, CHATUE NOKasaHUIi. OnpeaeneHne NOrpPeLHoOCTENM3IMEPEHNIA.
NpPUpPoAbI: TEOPEeTUYECKUIA U
3KCNEepUMEHTA/IbHbIM
2. Tennosble ABNEHUA U METOAbI UX OnpeaeneHve yaanHeHWA Tena B NpoLecce U3MeHeHMA TemnepaTypbl. PelweHne 3agay Ha onpeaeneHue
uccnenoBaHNA KonnyecTsa TenaoTbl. [[pumeHeHme TeN0BOro paclMpeHnsa Ana perncTpaumnm )
Temnepatypbl. UccnepoBaHme NpoLLeCcCcOB NaaBAeHUA U OTBepAeBaHUA. MiyyeHne ycTpomcTea
TensoBbIX Asuratenei. Npubopbl 4158 U3MepeHMsa BAAXKHOCTU BO3AyXa.
3. dneKTpUYeckne ABNEHUA U MeToAbINX OnpeaeneHuve yaenbHOro coOnNpoTnsaeHnA NpoBoAHMKa. 3akoH Oma gnda yyacTka uenu. PewweHnesaaau.
uccnenoBaHNs NccnepoBaHWe M UCNOMb30BaHME CBOMCTB 31EKTPUYECKMX KOHAEHCATOPOB. PacyeT
notpebnsemoit anekTpoaHeprun. Pacuet KM aneKTpuyecknx ycTponcTs. PelleHne 3aaay Ha 3akoHdKoyns -
NleHua.
4, dneKTpoMarHuUTHble ABNEHUA MonyyeHue 1 pUKcMpoBaHHOE M306paKeHME MarHUTHbIX Nonel. M3ydeHne CBOMCTB
3aNeKTpomarHuTa. MisydeHne mogenu anektpoasuratens. PelwleHme KayecTBeHHbIX 3a4au.
5. OnTuKa MN3yyeHWe 3aKOHOB OTpaxKeHua. HabntogeHne oTparkeHUs 1 npenomaeHuns ceeta. M306parkeHns BANH3aAX.

OnpegeneHue rnaBHOro GOKYCHOro PacCTOSHUA M ONTUYECKOM CUAbI IMH3bI. HabnogeHne nHTepdepeHumn
cBeTa. PelweHue 3aga4 Ha NpesioMmsieHne ceeta. HabatogeHre NONHOIo OTpaXKeHUs
cBeTa.




9 kuacc

Ne HasBaHue pasgena (tembl) CopepiKaHue yuebHoOro npegmerta, Kypca
1. MarHeTtusm Komnac. MpuHumn paboTtbl MarHmt. MarHutbl nonocosble, Ayrosble. MarHutHasa pyaa. MarHuTHoe
none 3emaun. U3rotosneHne marHuTa. PelweHne KayecTBeHHbIX 3a4au.
2. dneKTpocTaTuKa DNeKTpPUYeCTBO Ha pacyecKax. OCTOPOXKHO CTaTUYECKOE INEeKTPUYECTBO. DNEKTPUYECTBO B
UTPYLLKAX. DNEKTPMUYecTBO B HbITy. YCTponcTBo baTapeiiku. PelleHne HeCcTaHAaPTHbIX 3a4ay.
3. Ceer MNcToYHMKM cBeTa YCTpoMcTBO rnasa. ConHeYHble 3aiUnKKM. TeHb. 3aTMeHMe. LiBeTa KOMNaKT AMCKa.

MbInbHbIV cnekTp. Pagyra B npupoge. JlyHHble u ConHeyHble 3aTmeHuA. Kak ciomaTtb yy? Kak3arkeub OroHb?
PeweHune HecTaHAAPTHbIX 3a4a4.

MeToabl 00yueHus1 M1 POPMBbI OPraHU3ANUH 1eATEJTbHOCTH 00y4AI0IIUXCH
Peanunzanus nporpaMMel BHEYpOUHOH AesTenbHOCTH «O3a1aueHHas GU3uKay npeanonaraeT HANBUIYaIbHYIO U TPYIIIOBYIO paboTy

06yqafoumxc;{, IJIAaHUPOBAHUEC U MTPOBCACHUC UCCICAOBATCIILCKOI'0 9KCIICPUMCHTA, CaMOCTOSTCIIbHBIHN C60p AAHHBIX JJId PCHICHUSA MMPAKTUYCCKUX

3a71a4, aHAJIM3 U OLICHKY MOJyYEHHBIX PE3yJIbTaTOB, U3rOTOBJICHHE ITOcOOUii 1 Mozenei. [IporpaMma npeaycmaTpuBaeT He TOJIBKO 00YJarOINe U

Pa3BUBAIOIINE 1IEJTH, €€ pealTu3aIlis CIOCOOCTBYET BOCIUTAHUIO TBOPUYECKOM JIMYHOCTH C AaKTUBHOM KU3HEHHOU MO3UIIMEH. BBICOKHX pe3ybTaToOB

MOTYT AOCTHYb B JAHHOM CJIY4a€ HC TOJIbKO YUCHUKH C XOpOH.IGfI IIKOJILHOM yCI€BA€MOCTBIO, HO U BCC LICJ'ICYCTpeMJ'IéHHBIe AKTHBHBIC pe6;1Ta, YKC

ClIeNaBIINe CBO MpoecCHOHATBHBIN BBIOOD.

OOyuenue ocyiiecTBiIseTcs Mpu nojaepxke Lienrpa 00pa3oBaHus eCTeCTBEHHO-HAYYHOM HANPaBIeHHOCTH « Touka pocTay, KOTOPbIH

CO3/1aH Ui pa3BUTHA y 00yUaIOLIUXCs €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOH, THPOPMAIIMOHHON IrpaMOTHOCTH, (POPMUPOBAHUSI KPUTUYECKOTO U
KpPEaTUBHOTO MBIILJICHUS, COBEPIIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOU HAIIPABICHHOCTH, a TAKXKe JIJIS MPAKTUYECKON OTpabOTKH y4eOHOTO

MaTepuaia 1no yueoHomy npeamery « Ousnkay.

TemaTuueckoe niaanupoBanue (1 200 odyuenusn)




Traacc

HavmeH CopepiaHue Konuuecr ®dopma Ucnonb3oBaHue Jarta
oBaHue BO 3aHATUA o6opypoBaHua «Touka
pasaena Yyacos pocta»
1 BBoaHoe 3aHATUE. MHCTPYKTax No TexHUKe 6e3onacHocTu.Ha 1 6ecena O3HaKomneHue ¢
6ase LleHTpa "Touka PocTa" undposoit nabopatopmeit
"Touka pocrta"
(aemoHcTpaumsa
TEXHONOMMWN U3MEpPEHUA)
|. NepBOHaYanbHble CBEAEHUA O CTPOEHUU BELLEeCTBa 74
2 dKcnepumeHTanbHas pabota Ne 1 «OnpeaeneHue LeHbl geneHus 1 aKkcnepumeHT | JIMHelKa, NeHTa mepHas,
pasinyHbIX NPUG0POBY». N3MEePUTENbHBIN LMANHAP,
Ha 6ase LleHTpa "Touka PocTa" TEPMOMETP, AATYMK
Temnepartypbl
3 JKcnepumeHTanbHas pabota Ne 2 «OnpeaeneHne reoMmeTpuUYeckmx 1 akcnepumeHT | Habop reomeTtpuyeckmx
pa3mepoB Ten». Ten
Ha 6ase LleHTpa "Touyka PocTa"
4 MpaKTuyecKkas pabota Ne 1 «M3rotoBneHMe U3MEPUTENLHOIO 1 npakTMyecKan
UMANHAPA» paboTa
5 dKcnepumeHTanbHas pabota Ne 3 «M3mepeHne TemnepaTypbl Ten» 1 3KCNepUMeHT
6 dKcnepumeHTasnbHas pabota Ne 4 «M3amepeHue pasmepoB Masbix 1 3KCMEepUMEHT
Ten».
7 JKcnepumeHTanbHasa pabota Ne 5 «M3mepeHune TONLWMHBI ncTa 1 3KCNepUMEHT
bymarn»
Fnasa ll. Bsaumopgeicreue Ten 12y
8 JKcnepumeHTanbHasa pabota Ne 6 «M3mepeHne CKOPOCTM ABUNKEHNA 1 3KCNepUMEHT
Ten».
9 PeweHune 3aga4 Ha Temy « CKOPOCTb PaBHOMEPHOTO ABUMKEHUAY 1 peleHune
3ajay
10 dKcnepumeHTanbHas paboTa No7 «M3mepeHune macchbl 1 Kanau 1 3KCMepuMeHT 3/IeKTPOHHbIE BECbl

BOZbI».
Ha 6a3e LleHTpa "Touyka Pocta"




11 3KcnepumeHTanbHaa pabota Ne 8 «M3mepeHune NAOTHOCTU KycKacaxapa» 1 aKkcnepumeHT | JIMHelKa, IeHTa MmepHas,
Ha 6ase LleHTpa "Touyka PocTa" N3MepUTeNbHbINA LMANHAP,
3/1eKTPOHHbIE BECHI
12 JKcnepumeHTanbHas pabota Ne 9 «M3mepeHue NAOTHOCTU 1 aKkcnepumeHT | JIMHelKa, NeHTa mepHas,
XO3ANCTBEHHOTO Mbl/1a». N3MepPUTENbHLIN LLUANHAP,
Ha 6a3e LleHTpa "Touka PocTa" 3/1eKTPOHHbIE BECbI
13 PeweHue 3aga4 Ha Temy «[11OTHOCTb BeLLecTBa». 1 pelweHune
3ajay
14 3KcnepumeHTanbHasa pabota Ne 10 «MccneposaHmne 3aBUCMMOCTH 1 3KCNepUMEHT
CUNbl TAXKECTU OT MAcCbl TeNa».
15 dKcnepumeHTanbHaa pabota Ne 11 «OnpeaeneHme macchl 1 Beca 1 3KCNepUMEHT
BO3/lyXa B KOMHaTe»
16 dKcnepumeHTanbHaa pabota No 12 «CnoskeHue cui, HanpasaeHHbIXNO 1 aKkcnepumeHT | LUTatus, pblyar, AnHeNKa,
OZHOM NpAMOMN». OBa 04VHAKOBbIX rpy3a, ABa
Ha 6a3e LleHTpa "Touyka PocTta" 6/10Ka, HUTb
HepacTAXXnumas,
JNINHelKa
N3MepuTeNbHanA,
AWHAMOMETp
17 JKcnepumeHTanbHas pabota Ne 13 «M3mepeHmne KecTkocTu 1 akcnepumeHT | LUTatme c Kpenerkom, Habop
NPYKUHbI» NPYy»*nH, Habop rpy3os,
Ha 6ase LleHTpa "Touyka PocTa" JINHEeMKa, AMHaMOMETP
18 dKcnepumeHTanbHas paboTa Ne 14 «M3mepeHune KoapdurumneHTacubl 1 aKkcnepumeHT | JepeBsHHbIN BPYCOK,
TPEHUS CKOJIbKEHUAY. Habop rpy3oB, MexaHu-
Ha 6a3e LleHTpa "Touyka PocTa" yecKas CKambs,
ANHaMoMeTp
19 PeweHune 3aa4y Ha Temy «Cnia TPEHUAY. 1 pelweHune
3a4ad
I1l. AaBneHue. [laBneHue KXN[KoOCTe U ra3os 74
20 dKcnepumeHTanbHas pabota Ne 15 «MccnenosaHme 3aBUCUMOCTH 1 3KCMepumeHT
[aBNeHns oT NaoLwaam NoBepxHoOCTU»
21 dKcnepumeHTanbHas pabota Ne 16 «OnpeaeneHune gasneHus 1 3KCMepuMeHT
UMANHAPUYEcKoro Tena». Kak mbl BUAMM?
22 JKcnepumeHTanbHas pabota Ne 17 «BblumcieHme cubl, C KOTOPOW 1 3KCMepUMEHT

aTmocdepa AaBuT Ha NOBEPXHOCTb cToNax». Noyemy mup
pPa3HOLBETHbIN.
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dKcnepumeHTanbHas pabota Ne 18 «OnpeaeneHue macchbl Tena, 1 3KCNepuMmeHT
M/i1aBatoLEero B BOAEY.
24 dKcnepumeHTanbHas pabota Ne 19 «OnpeaeneHne NNOTHOCTUTBEPAOTO 1 aKkcnepumeHT | JInHelKa, neHTa mepHas,
Tena». N3MEePUTENbHBIN LMANHAP,
Ha 6ase LleHTpa "Touyka Pocta" 3/IEKTPOHHbIE BECHI
25 PelueHune KayeCTBEHHbIX 33434 Ha TeMy «[1n1aBaHue Ten». 1 pelweHune
3ajay
KcnepumeHTanbHasa pabota Ne 20 «M3yuyeHne ycnosuin nnasaHuATeN ». 1 aKkcnepumeHT | AMHamomeTp, WTaTme
26 Ha 6a3e LleHTpa "Touyka Pocta" YHUBEpPCabHbIN,
MEPHbINUUANHAP
(meHsypka), rpys
UUMANHAPUYECKUIA 13
cneumanbHOro NAacTuKa,
HWUTb, NOBapPEHHas Cob,
MasiouKa ona nepemeLun-
BaHWA
IV. PaboTa u MOWHOCTb. dHeprua 8u
27 dKcnepumeHTanbHas pabota Ne 21 «BblumcneHune paboTsl, 1 3KCMepuUMeHT
CcoBepLUEHHOM WKONbHMKOM Npu nogbeme ¢ 1 Ha 2 aTax»
28 JKcnepumeHTanbHas paboTta Ne 22 «BbluMcieHMe MOLLHOCTH 1 SKCNepumeHT
pa3BMBaEMOM LUKOJbHUKOM Npu nogbeme ¢ 1 Ha2 aTax»
29 JKcnepumeHTanbHas pabota Ne 23 «OnpegeneHue BbiUrpbilla BCUAe, 1 aKkcnepumeHT | NoaBUXKHBIN K
KOTOPbIV AaeT NOABUMKHbBIA U HENOABUMKHbLIA BN0KY. HenoABWKHbIN 610KN,
Ha 6ase LleHTpa "Touyka PocTa" Haboprpysos, HUTb,
ANHaMomeTp,
LITATUB, INHENKa
30 PeweHune 3aaa4y Ha Temy «PaboTa. MOLLHOCTbY. 1 pelueHue
3ajay
31 JKcnepumeHTanbHas paboTa Ne 24 «Bbluncnerne KMNJA HakNOHHOM 1 aKkcnepumeHT | LUTatue, mexaHu4yeckas
NMAOCKOCTUY. CKaMbsl, DPYCOK C KPHOYKOM,
Ha 6ase LleHTpa "Touyka PocTa" JINHelKa, Habop rpy3os,
ANHaMOMeETP
32 dKcnepumeHTanbHas paboTta Ne 25 «M3mepeHune KUHeTUYecKoi 1 3KCMepUMEHT
SHepruu Tena»
33 PelweHue 3aga4 Ha Temy «KMHETUYECKas SHeprusa». 1 pelweHune

3amau




34 NUTOroBbliA KOHTPONb 3HAHUNA. 1 OANOAKTUYECKO
e 3aflaHune
34
Umoeo
TemaTnueckoe miianupoBanmne (2 200 odyuenus)
8kuiacc
HaumeH CopeprkaHue Konuuecr dopma Ucnonb3oBaHue Oarta
oBaHue BO 3aHATUA o6bopypoBaHua «Touka
pasaena Yyacos pocta»
|. du3nyeckunii metom UsyuyeHMs NpUpPoOAbl: TEOPETUYECKUIA U 34
3KCNEepPUMEHTa/IbHbI
1 BeoaHoOe 3aHATME. IHCTPYKTaXK No TexHWKe 6e3onacHocTn.Ha 1 becena O3HakomneHue ¢
6a3e LleHTpa "Touka PocTa" undpoBoit nabopatopmeit
"Toyka pocTa"
2 JKcnepumeHTanbHas paboTa Ne 1 «OnpeaeneHue UeHbl geneHus 1 aKkcnepumeHT | JIMHeMKa, NeHTa mepHas,
nNpunbopoB, CHATUE MOKa3aHUN» N3MepUTENbHbIN
Ha 6a3e LleHTpa "Touka PocTta" UMANHAP, TEPMOMETP,
AaTUMK TemnepaTypbl
3 OnpegeneHune NorpeLHocTen nsmepeHus. PelleHne KayecTBeHHbIX 1 pelweHune
3ajau. 3apa4
Fnasa ll. TennoBbie ABNEHMA U METOAbI UX UCC/IEA,0BAHUA 8u
4 OnpeaeneHuve yganHeHMA Tena B NPoL,ecce USMeHeHus 1 onbIT - NabopaTopHbli
Temneparypbl uccnefoBaHue | TepmomeTp, AaTUMK
Ha 6a3e LleHTpa "Touyka Pocta" Temneparypbl
5 PelweHue 3aga4 Ha onpeaeneHne KoM4YecTsa TeNAOThI. 1 pelweHune
3agay
6 MpmeHeHWe TENNOBOTO PacLIMPEHUs ANs perncTpaumm 1 npeseHTaumsa




Temnepatypbl. AHanu3 n 0606LU,eHVIe BO3MOXHbIX BAPNaHTOB

KOHCTPYKLMIA.
7 dKcnepumeHTanbHas paboTa Ne 2 «MccneaoBaHue npoLeccos 1 akcnepumeHT | [aTtumk Temnepatypsl,
NnaaB/feHUA N OTBEPAEBaAHUAY. KaJIopuMeTp, cocya, C
Ha 6a3e LleHTpa "Touyka PocTa" TalOLWKUM IbAOM, cOocyA, C
BO/LOM1, 3/1EKTPOHHbIE BECHI.
8 MpaKTuyeckas pabota Ne 1 «M3yyeHue CTpoeHMA KPUCTaNIoB, UxX 1 npaKkTUuyecKas
BblpallMBaHMEY. paboTa
9 MN3yueHue ycTpolicTBa TENOBbIX ABUraTeNEN. neKkums
10 Mpubopbl ANA U3MepPeHNs BNarKHOCTU. DKCNepPMMEHTaNbHas paboTa aKcnepumeHT | JatymKk TemnepaTypbl,
Ne 3 «OnpeaeneHne BNaKHOCTU BO34yXa B KabuHeTax WwKonbinHa TEPMOMETP, Map/isi, COCYA,
6a3e LleHTpa "Touka PocTa" cBoaomn
11 PelleHuMe KauecTBeHHbIX 3a4a4 Ha onpeaeneHue KMA tennosoro 1 pelleHne
asuratenda. https://uchitel.pro/3agaum-Ha-kna-Tena0BbIx- 3a4au
asuratenein/
[ll. dneKkTpuueckue asneHUA U meToabl UX UCCNeL0BaAHUA 8y
12 Mpaktuueckan pabota Ne 2 «OnpeaeneHne yaeabHOro 1 npaktMyeckas | [JaTyMK HanpsKeHus,
CONPOTUBNEHUSA PA3/INYHbBIX MPOBOLHUKOBY. paboTa BO/IbTMETP
Ha 6ase LleHTpa "Touyka PocTa" OBYXMpeseNbHbIA,MUCTOYHMK
NUTaHUS,
KOMMNAEKT
NnpoBo/OB,
pesncTopsbl, Koy
13 3akoH Oma gna yvactka uenu. PeweHune 3aaay. 1 pelweHue
3a4au
14 NccnepoBaHne M NCNO/Ib30BaHUE CBOMCTB 3/1EKTPUUECKUX 1 HabaoaeHue
KOHZEeHCaTopoB.
15 PelueHue 3aga4 Ha 3aBUCMMOCTb CONPOTMB/IEHUA MPOBOAHUKOB OT 1 pelweHune
Temnepartypbl. 3agau
16 MpakTuyeckan pabota Ne 3 «PacyeT notpebnasemoii 1 npaktuyeckasa | [JaTyvk TOKa, AaTUMK
3N1EeKTPO3HEPrnmn cobCTBEHHOIO AOMa». paboTa HanpsAXXeHus, amnepmeTp

Ha 6a3e LleHTpa "Touyka PocTa"

OBYXNpesenbHbli,
BO/IbTMETPABYXNPEAENbHbIN,
JIaMMOUYKa,

WUCTOYHWK NUTaHUA,
KOMIMJIEKT MPOBOAOB, K/toY



https://uchitel.pro/%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%D0%B8-%D0%BD%D0%B0-%D0%BA%D0%BF%D0%B4-%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D1%8B%D1%85-%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/
https://uchitel.pro/%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%D0%B8-%D0%BD%D0%B0-%D0%BA%D0%BF%D0%B4-%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D1%8B%D1%85-%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9/

17

Pacuet KN/ 3neKTpruyYecKknx ycTpomncrs.

pelweHmne
3ajau
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PeweHwne 3aa4a4 Ha 3aKoH [xKoyna - JleHua. 1 peweHue
3afau
19 PelueHune KayecTBEHHbIX 3a4a4. 1 Aenosas urpa
IV. dneKTpomarHutHble ABNeHUA 5y
20 MonyyeHune n GUKCMpPOBAHHOE N300parKeHNe MarHUTHbIX nonei.Ha 1 npakTnyeckaa | AemoHcTpaums
6ase LleHTpa "Touka PocTa" paboTa «U3mepeHne marHuTHoro
nonA BOKPYr NPOBOAHMUKA C
TOKOMY». JaT4yMK MarHMTHOro
nons, ABa
LUITAaTMBA, KOMMIEKT
NpoBOA0B, UCTOYHUK TOKa,
K/toY
21 MN3yyeHne CBOMCTB 3NEeKTPOMArHuTa. 1 HabnoaeHne
22 MN3yueHne mopenu snektTpoasuratens. 1 nekums, aem.
3KCNEepPUMEHT
23 JKCKypcus. 1 becena
24 PelwweHne KayecTBEHHbIX 334au. 1 pelleHune
3ajay
V. OnTuka 10
25 M3yyeHne 3aKOHOB OTpPaXKeHMUA. 1 neKkums, aem.
3KCNEPUMEHT
26 3KcnepumeHTanbHas paboTa Ne 4 «HabnogeHue oTpaxKeHUs 1 1 3KCnepumeHT OcBeTuTeNb C UCTOYHUKOM
NpPenoMIeHNn cBeTar. cgeTa Ha 3,5 B, UCTOYHMK
Ha 6ase LleHTpa "Touyka PocTa" NUTaHWUA, KOMNNEKT
NnpoBoAOB, LWeneBas
anadpar-ma, nonyuuanHap,
NAQHLWET Ha NNOTHOM AncTe €
KPYroBbIM TPAHCNOPTUPOM
27 3KcnepumeHTanbHasa paboTa Ne 5 «M306parkeHna B IMH3ax».Ha 1 3KCNepumeHT OcBeTUTENb C UICTOYHUKOM

6ase LleHTpa "Touka PocTa"

cBeTa Ha 3,5 B, UCTOUYHUK
NUTaHNUA, KOMNAEKT
npoBoAoB, LWeneBas
Anadpar-ma, sKkpaH
CTa/NIbHOW, HaNpaBAAoLLLAsA C
MU3MEepUTENbHOW LLIKANON,
cobupatolime NH3bI,




pacceunBatoLas nH3a, clang,
«Mogenb npegmeTta» B
penTepe
28 JKcnepumeHTanbHas paboTa Ne 6 «OnpeseneHune rnaBHoro 1 3KCMepumeHT
$OKYCHOro paccToHNA N ONTUYECKOM CUAbI INH3bIY.
29 dKcnepumeHTanbHas pabota Ne 7 «HabnoaeHne nHTeppepeHLnmn n 1 3KCMepumeHT
Andpakumm ceeTar.
30 PelueHue 3agay Ha NpenomnaeHune ceeta. 1 pelweHune
3ajau
31 dKcnepumeHTanbHas pabota Ne 8 «HabnogeHue nosHoro 1 3KCMepumeHT
OTpa*keHus ceeTar.
32 PelleHMe KauecTBEHHbIX 33434 Ha OTPaKeHue cBeTa. 1 pelueHue
3ajay
33 3almTa npoekToB. MNpoeKThbI. 1 nccnefoBaHus
34 UTOroBbliA KOHTPONb 3HAHUNA. 1 ANOAKTUYECKO
e 3afaHune
34
Umoeo
TemaTuueckoe miaanupoBanue (3 200 odyuenusn)
9xiacc
HaumeH CopeprkaHue Konuuecr ®dopma Ucnonb3oBaHue Dara
oBaHue BO 3aHATUA o6bopyposaHua «Touka
pasaena yacos pocra»
1 BBogHoe 3aHATUE. MHCTPYKTaXK No TexHUKe 6e3onacHoctu. 1 1 becepa
|. MarHeTu3Mm 9y
2 3KcnepumeHTanbHasa pabota Ne 1 «Komnac. MpuHumn paboTbi». 1 3KCNepumeHT
3 MpakTnyeckan pabota N2 2 «OpueHTUpPOBaHME C MOMOLLLbIO 1 npakTnyeckas
KommMaca. paboTa




4 MarHuTol. JeiicTBue MarHUToB. PelueHne 3apau 1 HabnoaeHue,
pelweHune
3ajau
dKcnepumeHTanbHas pabota Ne 3 «3aHumaTenbHble OnbITbl C 1 3KCNepUMEHT
5 MarHuTammy.
MarHuTHana pyaa. MNonesHoble nckonaemble CamapcKoit obnacTu. 1 npeseHTaumsa
[Jencrtene marHutHoro nona. MarHutHoe none 3emnun.Ha 1 DemoHcTpauusa
6ase LleHTpa "Touka PocTa" «N3mepeHune nons NocTosH-
HOTFO MarHUTa». AaTymK
MarHUTHOro nons, no-
CTOAAHHbIN MarHMT NON0COBOM
8 [JevictBue MarHuMTHoro nons. PeweHue 3agau. 1 pelweHune
3agay
9 dKcnepumeHTanbHas pabota No 4 «M3roTosBneHMe MarHUToBY. 3KCNepUMeHT
10 MpeseHTaLMA NPOEKTOB. nccnenoBaHmn
Fnaea ll. dneKTpocraTnKa 9y
11 JKcnepumeHTanbHas pabota Ne 5 «CTaTyecKkoe sneKTpuyecTso». 1 3KCNepumeHT
12 OCTOPOXKHO CTaTMYECKOoE 3/1eKTPUYecTBo. PelweHmre 3agau 1 pelweHune
3ag4au
13 dKcnepumeHTanbHas pabota Ne 6 «3aHMMaTeIbHbIE OMbITbI». 1 3KCMepUMEHT
14 DNeKTPUYecTBo B UrpyLlKax. Cxembl paboTbl 1 npaKkTuyecKas
paboTa
15 dneKTpUYecTso B b6bITY KMHOMOKa3
16 dKcnepumeHTanbHas pabota Ne 7 « YcTponcTBo 6aTapekn». HabnogeHue
17 dKcnepumeHTanbHas paboTa No 8 «M306peTaem 6aTapeiky». 1 npakTU4ecKas
paboTa
18 Mpe3eHTaLMA NPOEKTOB. 1 Hay4Hble
nccnenoBaHmn
19 Mpe3eHTaLmMA NPOEKTOB. 1 Hay4Hble
nccnenoBaHmn
20 Mpe3eHTaLMs NPOEKTOB. 1 Hay4Hble

nccnegoBaHuA




[1l. CBet
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20 NcToYHMKM cBeTa. nekuma, gem. | OcBeTUTeNb C UCTOYHUKOM
Ha 6ase LleHTpa "Touyka PocTa" aKcnepumeHT | cseta Ha 3,5 B, UCTOUHUK
NMUTaHUA, KOMMIEKT
npoBOAOB, Lenesas
Anadpar-ma
21 Kak mbl BUANM? neKkuma, aem.
3KCMepuMeHT
22 MoyeMy MUP Pa3HOLBETHbIN. neKkums
23 3KcnepumeHTanbHas pabota Ne 9 «TeaTp TeHel» 3KCMepumeHT
24 JKcnepumeHTanbHas pabota Ne 10 «ConHeyHble 3aiiuMkn»Ha aKkcnepumeHT | OcBeTUTENb C UCTOYHUKOM
6ase LleHTpa "Touyka PocTa" cBeTa Ha 3,5 B, UCTOUYHUK
NUTaHUA, KOMMNIEKT
npoBoA4OB, We/eBas
anadpar-ma, NONYLUUANHAP,
NAaHWeT Ha NJIOTHOM nCTe C
KPYroBbIM TPaHCMOPTUPOM
25 Oucnepcus. MbinbHbIM CIEKTP NeKkums, oem.
3KCMepuMeHT
26 Pagyra B npupoge. npeseHTauua
27 3KcnepumeHTanbHas pabota Ne 11 «Kak nonyunts pagyry?».Ha akcnepumeHT | OcBeTUTENb C UICTOYHUKOM
6ase LleHTpa "Touka PocTa" cBeTa Ha 3,5 B, UCTOUYHUK
NMUTAHUA, KOMNAEKT
npoBoA4oB, We/eBas
anadparma, nonyumnmHap,
NiaHWeT Ha NJIOTHOM /In- CTe
C KpYroBbIm
TPaHCNOPTUPOM
28 IKcKypcus becena
29 JlyHHble n CoNHEeYHble 3aTMEHUS. NeKkuus, aem.
3KCNepumeHT
30 Kak ciiomatb iyy? becepna
31 3asepKanbe. neKkuma, aem.
3KCNepuUMeHT
32 dKcnepumeHTanbHas pabota Ne 12 «3epKkana» 3KCNepuUMeHT




33 3almTa NpoeKToB 1 nccnenoBaHusA

34 3aKNouNTENbHOE 3aHATHE. 3aLLUTa NPOEKTOB. 1 nccnefoBaHus
34

Umoeo

[Tporpamma npezmnonaraet pa3nauaHbie (POPMBI KOHTPOJISI TPOMEKYTOYHBIX M KOHEYHBIX Pe3yJIbTaToB. B pesynbraTe n3ydeHus TaHHOTO Kypca
KOHTPOJIb 3HAaHUM 1 HABBIKOB ydamuxcs Oy/eT IpoXOoAUTh B Te€UeHHE yueOHOro Kypca - B (hopMe (PpOHTAIBHOIO OMPOCa, CAMOCTOSTEIbHBIX
IPAaKTUYECKUX paboT, JUCKYCCHH € BBICTPOCHHBIMU JIOTHYECKMMHU LIEMOYKaMHU U 10Ka3aTeabcTBaMU. OLIEHUBAETCs CaMOCTOATEIbHOCTh
BBINOJIHEHUS 3a/1a4, TaK ke paboTa ydaIuxcst OLEHUBAETCS ¢ yYETOM MX aKTMBHOCTH, Ka4eCTBa IMOATOTOBJICHHBIX BBICTYIICHHH,
JEMOHCTPAIIMOHHBIX OIBITOB, YMEHHI petieHus 3a1ad. OLeHNBaeTCs TaKkKe yJacTue B 00CYKICHHH, Ka4eCTBO 33JaBaeéMbIX BOIIPOCOB, BIa/ICHUE

MOHOJIOTHYECKOHN U IMaJOrM4ecKOi peublo, ypOBEHb (PU3NYECKON KOMIIETEHIIUH.

HToroBas arrecrarys 10 BHSYPOYHOH eATeIbHOCTH ydyamuxcs 7-9 kiaccoB «O3anauenHast Gu3nKa» mpoBOIUTCS B popme
JUAAKTUYECKOTO 33aJaHus B IIEIISIX OMPEIeICHHs CTeNIEHN OCBOSHUS YUalllUMHUCs y4eOHOro MaTepuana mo NpakTHIecKol pu3nKe, B paMKax
OCBOCHHSI OCHOBHOM 00pa30BaTEIHHOM MPOTPaMMBbI OCHOBHOT'O 00IIIeT0 00pa30BaHuUs.

3aaHus OpUESHTHPOBAHBI HA MMPOBEPKY YCBOCHUS COJEPKAHUS Pa3/IeTIOB/TEM:

- 3aumooelicmeaue mei (NIOMHOCMb 8eWecmad, Cula mpenus, Kodgguyuenm mpenusi) (Mooyas [ kracc),

- 91leMeHmbl CMAmuKU, Meniovle A6JeHUs, INeKMPOCMAMUKA, 3aKOHbl NOCMOAHHO20 MOKA, 3aKOHbL ONMUKU (M0OYIb 8 Kiacc),
Dopma - ouoakmuveckoe 3a0anue (mecmol, NpaKmMuyeckue 3a0anus, peuieHue meopyeckux 3a0a4) COCTaBJICHBI B IBYX BapHaHTaX.
Bpemst BeimoHeHHs pabOThI — OJUH YPOK.

Inan pa6orsi (7 kaace)

Homep Mpoeepsaembie 3a/1leMEeHTbI MpoBepaembie ymeHus Bbann 3a
3agaHuAa | coaepiKaHuA BbINO/NIHEHUE
3apaHun
1 MpaKTuyecKas paborta. YmeHune cobpaTb NPaKTUYECKYHO 1
YCTaHOBKY COT/1aCcHO 3aZaHuA
2 OnpegenvtencHasa ¢opmyna 3HaHve GopMyn NNOTHOCTb BELLECTBA, 1
BE/IMYMHbI cuna TpeHusn

3 N3mepeHune dpursndeckoi YMeHMe noib30BaThCA U3MEPUTENbHbIMM 1




BE/INYUHDI. npubopamu, onpesenaTb LeHy AeNeHns
nNpubopoB, U3MepPATb PUINYECKYIO
BE/IMUYMHY.

4 BblunmcantenbHble HaBbIKK BbluncnaTb GU3NYECKYIO BENNYMHY, 1
3anucbiBaTb Pesy/bTaT B e4MHULAX
nsmeperHua CU

MakcumanbHOE KOJTUYECTBO 0aIOB 3a BBITTOJIHEHHE pa0doThl cocTapiser 10  Oammos.
BricTaBinenne orMeTok: oTMeTKa «5» - 80-100% - 8-10 Gamna, ormeTka «4» - 66%-79% - 70amnoB,otmeTka «3» - 30%-65% - 6 — 3 Gama,
orMeTKa «2» - MeHee 30% - 0 — 2 Oaswra.

Hrorosas arrecranmus 7 Kjacca
«3annMateabHas GU3NKa»

BapunantNel

Hcnons3ys peryakHbie BEChl, MEPHBIHN IIWIMHJIP, CTAKaH C BOJIOH, IIMJIMHIP, COOEPUTE IKCIIEPUMEHTAIILHYIO YCTAHOBKY JIJISl OTIPEICTICHUS
IJIOTHOCTU MaTepHala, U3 KOTOPOro U3roTOBJIEH LIUIHHIP.

B 6manke oTBeTOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAIbHON YCTAaHOBKH JUIsl OTpe/iesieHns: o0bema Tena;

e 3anumure GopMyIly JUIsl pacuera MIOTHOCTH;

®  YKaXXUTE pe3ysbTaThl U3MEPEHUS MAcChl IIMIIMHIPA U €T0 00beMa;

® 3ANUIIKTE YUCIIEHHOE 3HaY€HUE TUIOTHOCTH MaTepuaa UINHIpPA.
Bapuant Ne2
Hcnone3yst Opycok ¢ KPrOYKOM, JHHAMOMETP ¢ TipeesioM u3mepenns 1H, nuaamometp ¢ mpeaenom u3mepenus SH, 2 rpy3a maccoit 100r,
HATPABIAIONIAs, COOEPUTE IKCIIEPUMEHTAIBHYIO YCTAHOBKY JJIs OTpeieNieHus] KOdPPUIIUEHTA TPEHHSI CKOJIBKEHHUS MEXIy OpyCKOM U

MOBEPXHOCTHIO HAMPABJISIOICH.
B OmaHKe OTBETOB:

e crelanTe PHUCYHOK 3KCHepHMCHTaﬂbHOﬁ YCTaHOBKH;,



e 3anumure GopMyIy Ui pacuera Kod(pPUIreHTa TpeHUs! CKOIbKEHHUS;

e VYKaxuTe pe3ysbTaThl U3MEPEHUS Beca OpycKa ¢ Tpy3aMu M CHJIbI TPEHUS CKOJIBKEHHSI IPU IBXKEHUH OpYyCKa ¢ rpy30M MO TIOBEPXHOCTH
HaMpaBJISIOIICH;

e 3anuIMTe YUCICHHOE 3HaYeHHE KOOPPUIUEHTA TPEHUS CKOJIbKEHUS.

OTBeThI H KPUTEPHH OLIECHMBAHWS BbINOJHEHHUsI 3a1anHuii (7 Kiacc)
Bapuant Nel
HV=V,-V; 2) p=m/V

3ym=66r; V=56m1=56cm3;, 4)p = 1.2r/cm®=1200 xr/m3.

CoaeprkaHue Kputepua Bannbi
MoAHOCTbIO NPAaBMAbHOE BbINOJHEHWE 3aaHMA, BKIOYalOLLLEe B cebs:
®  CXeMaTMYHbI/ PUCYHOK SKCMEPUMEHTANIbHOM YCTAaHOBKM;
e dopmyny ANnA pacyeTa UCKOMOW BEAUYMHDBI MO AOCTYMNHbLIM 417 U3MEPEHUA BEMUYNHAM (8 OGHHOM Cay4ae 0154
onpedeneHus nNaomHocmu mena); 4
® [PaBW/IbHO 3aMMCaHHbIE Pe3ybTaTbl MPAMbIX U3MEPEHUN (8 OGHHOM Cry4de pe3yabmamsi UsMepeHus MAaccsl mena u
obvema mena);
® 0/ly4eHHOE NPaBU/IbHOE YUC/IEHHOE 3HAYEeHNE UCKOMOWM BENNYNHDI

MpuBeaeHbl BCe 3/1eMeHTbl MpaBubHOro oteeTa 1-4, Ho fgonylweHa ownbKa Npu BbIYUCAEHUM 3HAYEHUS UCKOMOM
BE/INYUHDI.

nnn

JonyueHa owmnbKa npy 0603HaYEHUM eANHUL, UBMEPEHNA MCKOMOW BennYmHbI.UJTN 3
JonyuweHa oWwmnbKa B CXeMaTUYHOM PUCYHKE SKCNEePUMEHTAIbHOM YCTAHOBKM, UM PUCYHOK OTCYTCTBYET, UIMOTCYTCTBYET
dopmyna B obLiem BUAE AN1A PAacY€Ta MICKOMOM BENINYUHDI




CpenaH pUCyHOK 3KCMepnMeEHTaIbHOM YCTaHOBKM, NMPaBU/IbHO NPUBEAEHbl 3HAYEHUS MPAMbIX USMEPEHUIN BE/IMYMH, HO HE3anucaHa
dopmyna Ans pacyeTa UCKOMOW BE/IMYMHbI, U HE NOJIy4YeH OTBET.

UIn

MpaBnibHO NpUBEAEHbI 3HAaYEHMA NPAMbIX U3MEPEHUIN BeMUMH, 3anucaHa Gopmyna ansa pacyerTa MCKOMOW BE/IMYMHbI, HOHE
Mo/ly4eH OTBET, M HEe NPUBEAEH PUCYHOK SKCMEPUMEHTA/IbHOM YCTaHOBKMU.

nnn

MpaBuAbHO NPUBEAEHBI 3HAYEHUA NPSAMbIX U3MEPEHUIA, NPUBEAEH NPABWU/bHbIV OTBET, HO OTCYTCTBYIOT PUCYHOKIKCNEPUMEHTA/IbHOW
YCTaHOBKM M GOpMyna A4 pacyeTa MCKOMOM BENNYMNHBI

3anuncaHbl TONbKO NPaBU/IbHbIE 3HAYEHMA NPAMbIX N3mepeHuii. U

MpuBeaeHO NpaBUAbHOE 3HaYEeHUE TONIbKO OA4HOMO U3 NPAMbIX U3MEPEHUI, U NpeacTaBaeHa NPaBUIbHO 3anucaHHaadopmyna gnn
pacyeTa UCKOMOWM BE/INYMHBI.
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MprBeaeHO NpaBMUIbHOE 3HAYEHWNE TOJIbKO OAHOIO M3 NPAMbIX USMEPEHMI, U CAENaH PUCYHOK SKCMEePUMEHTAIbHOMYCTaHOBKM

Bce cny4yam BbINONHEHMA, KOTOPbIE HE COOTBETCTBYIOT BbllLEYKa3aHHbIM KpUTepUAM BbicTasneHua 1, 2, 3 nnu 4 6annos.
Pa3spo3HeHHble 3anucu. OTCyTCTBME NOMNbITOK BbINO/IHEHWUA 3a4aHUA

MakcumarnoHbili 6an

Bapuant Ne2
1)

=
ch

2) Fynp= Fyp (TIpu paBHOMEPHOM JIBMKEHUH);

Fp=HN; NSP > F,,=uP; =



3) Fynp =0,44 H; P=2,8H
4) =016

CopaeprxaHue Kputepua

bannbi

MoNHOCTbIO NPaBUIbHOE BbINOJHEHME 3a4aHKsA, BKAOYaloLwee B cebs:

®  CXEMaTUYHbIN PUCYHOK 3KCNEPUMEHTaIbHOW YCTaHOBKMU;

e dopmyny Ana pacyérta MCKOMOWN BeNNYMHBI MO AOCTYMNHbIM 418 U3MEPEHUA BEIUUYNHAM (8 OGHHOM Cry4ae 004 onpedesneHus
KoaghgpuyueHma mpeHus);

®  [pPaBU/IbHO 3anMCcaHHble Pe3y/bTaTbl MPAMbIX U3MEPEHNI (8 OGHHOM Cry4ae pe3yabmams! U3MepeHus 8eca mesna ¢ 08ymsa
2pY3aMU U CUbI MPEHUA CKOMbXEHUA);

L noay4yeHHoe npasuabHoe YncaeHHoe 3Ha4vyeHune MCKOMOWM BeUYUHbI

MpurBeaeHbl BCe 31eMeHTbI NpaBuabHOro oteeta 1-4, Ho gonyuieHa ownbKa NPU BbIMNCAEHMM 3HAYEHNA MCKOMO BeandnHbl. NN
[onyuieHa ownbKa npy 0603HaYEHUM eANHUL, USMEPEHNA UCKOMO BennumHbl.UNIN

[onyuieHa olwmnbKa B CXeMaTUYHOM PUCYHKE IKCNepUMeHTaIbHOW YCTaHOBKM, UM PUCYHOK OTCYTCTBYET, AN OTCYTCTBYeThOopMyna B obLiem
BMAe A8 pacy&Ta UCKOMOM BEIMYNHDI

CaenaH pUCYHOK 3KCNEPUMEHTaNbHOM YCTaHOBKM, MPABUIbHO NPUBEAEHbI 3HAYEHMSA NPAMbIX U3MEPEHMUI BENINYMH, HO He 3annucaHadpopmyna
419 pacyeTa MCKOMOM BE/IMYMHBI, U He NOJIyYeH OTBET.

nIn

MpaBUIbHO NpUBEAEHbI 3HAYEHUSA NPAMbIX USMEPEHUI BeNIMYMH, 3anucaHa ¢opmyna AN pacyeTa UCKOMOW BE/IMYMHbI, HO HEeMNOJyYeH OTBET, U1
He NpMBeAeH PUCYHOK SKCNEPUMEHTA/IbHOMN YCTaHOBKM.

nnn

MpaBuIbHO NPUBEAEHBI 3HAYEHUA NPAMbIX U3MEPEHUIA, NPUBEAEH NPaBU/bHbIN OTBET, HO OTCYTCTBYIOT PUCYHOKIKCNEPUMEHTAIbHOM
YCTaHOBKM M GopMyna A4 pacyeTa MCKOMOM BENNYMNHBI




3anucaHbl TO/IbKO NPaBU/IbHble 3HAYEHUA NPAMbIX M3mepeHnin. U

MpuBeseHO NpaBUIbHOE 3HAYEHWE TOIbKO OA4HOI0 13 NPAMbBIX U3MEPEHUI, U NPeaCcTaBAeHa NPaBU/IbHO 3anMcaHHaa Gopmyna anapacyeTa
WUCKOMO1 BEZINYMHBI.

nnn

MpuBeaeHO NpaBUIbHOE 3HAYEHWE TOJIbKO OA4HOI0 U3 NPAMbIX U3MEPEHUI, U CAENAH PUCYHOK SKCNEPUMEHTA/IbHON YCTaHOBKM

Bce cnyyam BbINONIHEHWA, KOTOPbIE HE COOTBETCTBYIOT BbllLEYKa3aHHbIM KpUTepusam BbicTasneHua 1, 2, 3 nau 4 6annos.
Pa3po3sHeHHble 3anmcun. OTCYTCTBME NOMbITOK BbINOAHEHWUA 3a4aHMA

MakcumarnoHbili 6an




Ilnan pa6ors (8 kiaace)

Homep MpoBepAaemble 3aleMEeHTblI MpoBepsaemble ymeHUs bann 3a
3apaHuA | coaepiKaHuA BbINO/IHEHUE
3agaHus
1.1 ABneHua TenIonpoBOAHOCTHU Ob6bACHEHME ABNEHMIN TEMIONPOBOAHOCTH 1
1.2 ArperaTtHble coctosiHuA | YteHue rpaduKoB HarpeBaHus Ten. 1
BeLLecTBa
1.3 3aKOHbI NOCTOAHHOIO TOKa MpaKTnyeckne ymeHua no pabote c anektponpubopamu. YmeHue 4
HaXOXAEHWUA BE/IMUNHbBI SKCNEPUMEHTANIbHbIM METOA0M
nToro 6
2.1 flBneHns TennonpoBOAHOCTH O6bAcCHEeHMe ABNEHMI TENNONPOBOLHOCTH 1
2.2 ArperaTHble coCcToAHUA | YTeHue rpaduKoB oxNaxKaeHuaA Ten. 1
BeLLecTBa
2.3 3aKOHbl NOCTOAHHOIO TOKa MpaKTuyeckne ymeHua no pabote c anekTponpmubopamu. YmeHue 4
HaXOXAEHUA BE/IMUYNHbBI IKCNEPUMEHTANbHBIM METOL0M
UToro 6

MakcumanbHOe KOJIHYECTBO OAJIJIOB 32 BHIIIOJHEHHUE pAOOTHI COCTABIsIET _6  Oauios.
BricTaBienne orMeTok: oTMeTka «5» - 80-100% - 5-6 6amma, ormeTka «4» - 66%-79% - 4  Oamna, otmetka «3» - 30%-65% - 2 -3 Oaina,
oTMeTKa «2» - meHee 30% - 1  OGamn.



IIpomeskyTouyHasi aTTecTanus 8 Kjaacca
«O3agayennas pusuka»Bapuanr 1

1.Ha cHer monoxunu Tpu KycKa CyKHa pa3InYHOI OKpacku: Oelblii, YepHblIii 1 3enenblid. Koraa comHile npurperno, To CIycTs HEKOTOPOe BpeMs
noj HuMmu npotasii cHer (puc. 98). Kakum HOMepoM Ha 3TOM pUCYyHKE 0003HaUYEHO Oeloe, YepHOe U 3eJICHOE CYKHO?

1. Bemoe — 1, yepHoe — 2, 3eneHoe — 3.
2. benoe — 2, uepnoe — 3, 3enenoe — 1.
3. benoe — 3, uepHoe — 1, 3eneHoe — 2.

2. Ilpu xakoii TemnepaType Hauayucs MpoLEecC MIIaBICHUs?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure nens 1o cxeme. OnpenenuTe CONPOTUBIECHUE FIEKTPUUECKUX JIaMII UCII0JIb3Ysl aMIIEPMETP, BOIBTMETP.

= i

1]

Puc. 176

IIpomexxkyTouHas aTTecTanusa 8 Kiaacca
«O3anauennas pusuka»Bapuanr2

1. K nomeuke npuOHUTHI JBa OAMHAKOBBIX JMCTa O€JOM jKeCTH. BHYTpEeHHss NOBEPXHOCTh OAHOTO M3 HUX HOKpHITA
KOTIOTBIO, 4° fijpyrasi ocraBineHa Oxnecrsmed. K HapyKHOWH MOBEpXHOCTH JIMCTOB IPHKJIEEHBI BOCKOM CIHYKK. MEXIy JTHUCTaMu IMOMENIAIOT
packalieHHbII MeTaJuinueckuil mapuk (puc. 93). OIHOBPEMEHHO JIK OTHAIYT CIIMYKH OT JIUCTOB KECTH?

1 OnHOBpPEMEHHO.
2. OT 3aKOITYEHHOM NOBEPXHOCTHU CIIMYKH OTMATYT paHbIIIE.
3. Or Grnecrsmiel TOBEPXHOCTH CITUYKH OTIAAYT PaHbLIE.

2. Ilpu xakoii TemMIiepaType HadaJcs MpoIecc OTBepACBaHus?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

CO6epI/IT€‘ IOECIIb 110 CXEME. Onpez[enHTe pa60Ty, BBIIIOJIHCHHYIO 3JICKTPUYCCKUMU JIAMIIaAMU B TCUCHHUC 5 MHH, UCIIOJIB3YS aMIICPMETP,

BOJIbTMETP, CEKYHIOMEP
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Puc. 176



OTBeTBI M KPUTECPUHU OLNCHUBAHUS BBINIOJTHCHUS 3aJaHui (8 K.]'IaCC)

1 BapuanT
1)1 2)5
3) 1. CobpaTh IIemb 1Mo CXeMe.
2. [Toak0unTh aMIepMeTp U BOIBTMETP, YUHUTHIBAS MpaBUiia MOAKIIOUYECHUS TPUOOPOB.
3. [IpoBecTy mpsiMbIe U3MEPEHUS (CHITBI TOKA U HATIPSKEHUS )
4. TTo BBIYUCIUTEIBHON POpMyJie  OMPEACIIUTh HCKOMYIO BEJTHUNHY.

2 BapHAHT
1)2 2)2
3) 1. CoOpath Lenb Mo cxeme.
2. IloaKTFOuuTh aMIepMETP B BOJIITMETP, YUHUTHIBAsI IIPABHJIA MTOIKIFOYCHUS PHOOPOB.
3. [IpoBecTu npsiMble U3MEPEHHs (CUITBI TOKA M HATIPSDKCHH ).
4. T1o BBIYMCITUTENLHOM (OpMyJie  ONPEIeTUTh HCKOMYIO BEIUUHHY.



HroroBas arrecraius o BHEYPOUHOH AeaTeabHOCTH yuyamuxcs 9 kinaccoB «O3anauenHast Gu3nka» npoBoIUTCs B GOPME3ALTUTHI TPOSKTOB.
dopma KOHTPOJIS — 3aluTa MpoekTa. Bexymumu MeToiaMu o0yueHus SIBISIOTCS: 00bICHUTEIbHO-UIUTFOCTPATUBHBIN, YaCTUYHO-TTOMCKOBBIH,
HCCIIeIOBATEIILCKHIA: aHATH3 MHPOPMAIUH, IOCTAHOBKA dKCIIEPUMEHTA, TTPOBEICHUE HCCIIEAOBAHNN. JTH METOIbl B HAMOOJBIIEH CTeTIeHN
00€eCIIeYnBaIOT Pa3BUTHUC MMO3HABATCIIBHBIX UHTCPECOB, MHTCIVICKTYAJIbHBIX U TBOPUYCCKUX cnocobonocreii. Poib YUUTEIIA B O6y‘—IeHI/II/I MEHACTCS: OH
BBICTYIIAET KaK OPraHU3aToOpP, KOHCYJIBTAHT, SKCIIEPT CaMOT'0 Mpoliecca IeATeIbHOCTH YUYallluXcs U €€ pe3yIbTaToB.

TpeboBaHus K 3a1MTe NMPOEKTA:

. Marepuan 10CTYIIEH U HAy4eH, Ueu pacKpbIThl. KauecTBeHHOE M3JI0KEHUE COJIEp KaHUS: YeTKas, TpPaMOTHAas peub, IEPecKa3 TeKCTa

(I{OHYCKaeTCSI 3a4YUTHIBAHUC III/ITaT); HauOoJiee BaXKHEIC IIOHATHS, 3AKOHBI U (bOpMy.]'H)I AUKTYIOTCA IJIA 3aIIMCH.

. Harnsnoe npeacraBieHne MaTepuana (¢ UCIOJIb30BaHUEM CXEM, YepTeKell, pUCYHKOB, HCIIOJIb30BaHHUE MPE3EHTALINN)
. Mcnonb30BaHue NPaKTUYECKUMX MUHU-UCCIIEOBAHUH (IIOKA3 OMbITA)

. KauecTBeHHBIE OTBETHI Ha BOIIPOCHI CIIYIIATEIEH 10 TEME

. Yetko chopMyTupOBaHBI BHIBOJIBI

IIpu6éan3uTebHbIe TeMbl TBOPYECKHX IPOEKTOB, MPe3eHTALMIA:
1. Kak u3mMeputh HEU3MEPUMOE.

2. TOYHOCTh U3MEPCHHUIA.

4. Ucropus kajeHaaps.

5. OT eCOYHBIX YaCOB IO ATOMHBIX.

8. Comneunas cucrema

9. CxopocThb ABMKEHUS TPAHCIIOPTA B TOPOE

10. Dueprus Berpa

11. Kak ynepsxaTh paBHOBECUE

12. TTouemy magaroT Tena
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