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HopmaTtuBHas 6aza

e 3axon P® «O0 obpazoBanuu B Poccuiickoit deneparmm» Ne 273-D3 ot 29.12.2012;

denepalibHbIN roCy1apCTBEHHBIN 00pa30BaTENbHbBIN CTaHIAPT OCHOBHOTO 00111ero obpazoBanus (IIpukas
MununcrepcTBa oOpasoBanus u Hayku Poccuiickoii @eneparun ot 17 nexadps 2010 r. Ne 1897, B penakuuu npukasza
MunuctepctBa o6pazoBanus v Hayku PD ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 v Ne 1577);

[TpumepHast ocHOBHasi 00pa3oBaTebHas MPOrpaMMa OCHOBHOTO 00IIEro 00pa3oBaHusi, 0JJOOpPEHHAs PEIICHUEM
denepanbHOro yueOHO-METOUIECKOT0 00BEAMHECHHSI 110 00IIeMy o0pa3oBanuio (TpoTokoi ot § ampens 2015 . Ne
1/15);

denepanbHbI IepedeHb YIeOHHKOB, PEKOMEHJOBAHHBIX (IOMYIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHMs U HAYKH
Poccuiickoif @enepanuu K UCIIOIB30BaHUIO B 00pa30BaTEIbHOM IIpoLiecce B 00111e00pa30BaTebHbIX OpraHU3aLusix
IIpU pealin3allii UMEIOLUX FOCYIapCTBEHHYIO aKKpeIUTalUI0 00pa3oBaTelbHbIX IPOrpaMM HauyaabHOro 0OIIEro,
OCHOBHOT'0 00111eT0, CpefHero o011ero o0pa3oBaHus, yTBEpKICHHbIH NprkazoM MuHHUCTEpcTBa 00pa3oBaHus U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ n3MeHEHUSAMHU U TONIOJHEHUSIMU.

denepanbHbIi IepedeHb YIeOHHKOB, PEKOMEHJOBAHHBIX (IOMYIICHHBIX) MUHHCTEPCTBOM 00pa30BaHMs U HAYKH
Poccuiickoit @enepanuu K UCIIOIB30BaHHUIO B 00pa30BaTEIbHOM IIpoLiecce B 00111e00pa30BaTebHbIX OpraHU3aLusiX
IIpU pealin3allii UMEIOLUX FOCyIapCTBEHHYIO aKKpEeIUTalUI0 00pa3oBaTelbHbIX IPOrpaMM HauyaabHOro 00IIEro,
OCHOBHOT'0 00111eT0, CpefHero o011ero o0pa3oBaHus, yTBEp KICHHbIH NprkazoM MuHucTepcTBa 00pa3oBaHus U
Hayku P® ot 31 mapta 2014 rosa Ne 253 ¢ u3MeHEHUSAMHU U 1OIIOJIHEHUSIMHU.

[lepeuenp opranusanmii, OCyIIEeCTBISAIONINX BBITYCK Y4EOHBIX TOCOOUH, KOTOPBIE JOIMYCKAIOTCS K
UCIIOJIb30BAHUIO P PEATU3AlNI UMEIOIIUX FOCYAapCTBEHHYIO aKKPEIUTALNI0 00pa30BaTeIbHBIX IIPOrPaMM
HAYaJIbHOTO 00IIET0, OCHOBHOTO OOIIETO, CPEAHEr0 00IIero oopa3oBaHus, yTBEPKICHHBIN MPpUKa3oM MUHOOpHAYKH
P® o1 09.06.2016 Ne 699;

OcHoBHast 00pa3oBaTelibHas IporpaMMa 0CHOBHOTO ob1iero oopazosanust MbOY Kuprunnesckas COIL

[TpumepHbIe mporpaMMbl BHEYpOUHOH esiTenbHOoCTH. HagansHoe 1 ocHOBHOE 0OpazoBanue / [B. A. ['opckui,
A. A. Tumodees, 1. B. CmupHoB u ap.] ; mox pena. B. A. I'opckoro. — 4"e u3a. — M. : [Ipocsemnienue, 2014 — 111
c. —(CranzapTsl BTOPOTO IOKOJIEHHUS).

[Iporpamma ocHOBHOTO 0011IeTO 00pazoBanus. dusuka. 7 - 9 knaccel (aBTopsl:A.B. Iepsimkun, H.B.
@unonosuy, E.M. I'yrauk). ®usnka. 7-9 knaccer: padboune nporpammsl / coct. @50 E.H. Tuxonona - 5-e u3n.,
nepepad.-M.: JIpoda,2015. — 400c.,

JlaTa yTBepKaeHHUS:

29.08.2024r.




O6mee KOJINYCCTBO 4YaCOB:

102

YPpoBeHb peau3aliiu:

0a30BbIid

Cpok peanuzaiuu:

01.09.2024 - 31.09.2027




I. Ilnanupyembie pe3yabTAThI 0CBOCHUS KYyPCa BHEYPOYHOM 1eATeJIbHOCTH N0 pu3nke
[IporpaMMa mo3BosieT 10OMBATHCS CIEIYIOIINX PE3YIbTATOB OCBOCHUS Kypca BHEYPOUHOM AESITENEHOCTH

OcHoBHasi rpynmna y4yammxcst
(BKJIIOYASI MHHTETPUPOBAHHBIX)

IIpexmeTHbIC MeranpeamerHble JInuHocTHBIE
- YMETb I10JIb30BaThCs P. —ymets pabotats no -pa3BUBaTh
METOJIaMU HAYYHOI'O IIPEITI0KEHHBIM II03HABATEJIbHbIE

UCCIIETOBAHUS SIBICHUUIIPUPOIBI;

- MPOBOIUTH HAOIOACHWSI, TFIAHUPOBATH H
BBITIOJTHATH KCIIEPUMEHTHI;

-00pabaThIBaTh Pe3yIbTaThl H3MEPEHUI;

- IPE/ICTABIIATH PE3YIbTaThl U3MEPEHUN CIIOMOIIIBIO
Tadymil, TpaduKoB U GOPMYIT;

- 00HApYKUBATh 3aBUCUMOCTH MEKIY PU3NIECKUMU
BEITMYHHAMU;

-00BSICHATH OMyYEHHBIEPE3YIbTATHI U JNIaTh BBIBOIBI;
-OlIEHUBATh TPAHUIIBI TOTPEITHOCTEH PE3yIbTATOB
HU3MEpEHUI;

- YMETh MPUMEHSTh TCOPCTHUECKUE 3HAHUS 110 (DHU3HKE
Ha MPAKTHUKE;

-pemiath (hpU3MYECKHe 3a/1a4M Ha TPUMCHCHHE
MOJTy4YEHHBIX 3HAHUM;

- BBIBOJIMTH U3 DKCIIEPUMEHTAILHBIX ()aKTOB H
TeopeTuYecKuXMoenel Gu3nIecKkue 3aKOHbI,

- YMETb JIOKJIaJIbIBATh OPE3yJIbTaTaxX CBOETO
UCCIIeIOBaHUS;

- y4acTBOBAaTh B JUCKYCCHUHU, KPATKO UTOYHO
OTBEYaTh Ha BOIIPOCHI;

-HCII0JTh30BATh CIIPABOYHYIO JINTEPATYPYH JAPYTUE
VMCTOYHUKU HH(OpMaIUH.

MHCTPYKLUAM; YMEHUEU3IaraTh
MBICJIU B YETKOM JIOTMUECKOI
I10CJIe/I0BATENbHOCTH;
aHAJIN3UPOBATh COOCTBEHHYIO
paboTy:COOTHOCHUTSD IUIaH U
COBEpIICHHBIE OllepalllH, BbIIEIATh
3Tallbl U OLIEHUBATh MEPY OCBOEHUS
Ka)KJI0r0, HaXOAUTh OIINOKH,
yCTaHaBJIMBATh UX MPUYHHBL.

I1. — opueHTHPOBATHCAB CBOEH
cUCTeME 3HaHUN: OTIIMYaTh HOBOE OT
y’K€ U3BECTHOI'0; IlepepadaThIBaTh
NOJIy4eHHYI0 HH(OpMaILUIo, 1eJ1aTh
BBIBO/JIbI B p€3yJIbTaTE€ COBMECTHOM
paloThI BCEro Kiacca; yMeTh
aHAJIN3UPOBATh SIBICHUS

K. — ymers paborath Briape u
KOJIJICKTHBE; () (HEKTUBHO
pacrpenenatb 00sS3aHHOCTH

UHTEPEChI, HHTEIUICKTYaIbHbIC HTBOPYCCKHE
CTIIOCOOHOCTH yUaIIuXCs;

- MOTUBUPOBATh CBOMUIEUCTBUS; BHIPAYKATh
TOTOBHOCTD B JTIFOOOM CUTyaIluu MOCTYIUTHB
COOTBETCTBHHU C [IPaBUJIAMHU [TOBEACHUSI;

- BOCIIPUHHUMATD PeubyuuTensl (OAHOKIACCHUKOB),
HETIOCPEJICTBEHHO HE O0paIICHHYIO K yJalleMycs;

-OIICHUBATh COOCTBEHHYIO yUEOHYIO
AESATEIbHOCTD: CBOMIOCTHKCHHUS,
CaMOCTOATCIIbBHOCTb, MHUIIUATUBY,
OTBETCTBEHHOCTb, IPUYHHBI HEY1a4

B npouecce BHeypOUYHO¥ IeSITEJILHOCTH B IIKOJIe PEIAIOTCS CJIeAyIolie KOPPeKIHOHHO-PAa3BUBAKOIIME 3a/1a4H:

1. Paseumue u xoppexyus snumanusn 2.Dopmuposanue yHueepcaibhbix yuebuvix ymenuti3.Pazeumue peuu




ConepxaHue BHEYPOUHOI 1eATEJIbHOCTH N0 pusnke «O3agaueHHas puznka»7 Kaace

Ne Ha3Banue pa3aesia (TeMbl) Conep:xxanue y4eOHOro npeamMera, Kypca
1. | IlepBoHaYaJbHBbIE CBEICHUS O Lena nenenus uamepurenbHoro npudopa. OnpeneneHue HeHbl JeIeHNs N3MEPUTENBHOTO [IHINHAPA.
CTPOEHMH BellecTBa OmnpeneneHne reoMeTpUYECKUX pa3MepoB Tela. M3roToBiieHne u3sMepuTenbHOro HuIMHapa. M3mepenue
Temneparypsl Tena. 3mepenue pazmepoB Majbix Tel. M3MepeHue TONIMHBL JJ1UcTa OyMar.
2. | B3aumopeiicTBHe TeJl N3mepenue ckopoctu nBuxkeHus Tena. 3mepenue maccsl Tena HenpaBuibHOU opmbl. M3mepenue
IUIOTHOCTHU TBEpJOro Tena. Msmepenne o0bema mycTothl. MccnenoBanue 3aBUCUMOCTH CUJIBL TSDKECTHOT
Macchl Tena. Onpezenenne Macesl U Beca Bo3ayxa. ClI0KeHUe CrJl, HalPABJICHHBIX 10 OAHOU MPSMOM.
N3mepenne xecTKOCTH MpYKUHBL. M3Mepenue Ko uImenTa CUIbl TPEHUS CKOIBKEHHUSL.
PenieHne HecTaHJapTHBIX 337124
3. | JaBienue. [laBiaeHne :KUAKOCTEH 1 HccnenoBanue 3aBUCMMOCTH J1aBJIEHUS OT IUJIOLIAAU OBEpXHOCTH. OnpeiesieHue JaBieHus: TBEpAOro
ra3oB Tena. Beraucnenue cumbl, ¢ KOTOpoi atMocdepa 1aBUT Ha MOBEPXHOCTH cToia. OnpeeeHneMaccsl Tena,
IU1aBarollero B Boje. Onpeenenue mioTHOCTU TBepaoro tena. OnpeneneHue oobeMa
KycKa JpJa. MI3ydeHue ycioBus m1aBaHus Tell. PenieHue HecTaHJapTHhIX 3a/1a4
4. | PaGoTa u MOIIHOCTB. Boruncnenue paboThl 1 MOIIHOCTH, Pa3BUBAEMOM YUSHUKOM MpH noabseMe ¢ 1 Ha 3 sTax.
JHeprust Omnpenenenne BeIMTPHINIA B cuiie. HaxoxxaeHne neHTpa TsoKecTH iockoi ¢purypsl. Beraucnenne KIT/I
HAKJIOHHOM IITOCKOCTH. MI3MepeHne KnHeTUYeCcKor sHeprun. Mi3mepenne noTeHunaabHOM SHEPrun.
Pemenue HecTangapTHBIX 3aa4.
8 ki1ace
Ne Ha3zBanue pa3nesna (TeMbl) Conep:kaHue y4eOHOro npeaMera, Kypca
1. | ®usnyeckuii MeTO U3yYCHUS Omnpenenenue 1eHbI AeIeHUS MPUOOPOB, CHATHE MoKazaHuil. OnpeaeneHue norpenrHocTei
NPUPOJbI: TeOPeTHYEeCKU 1 U3MEpEHUII.
IKCNEPUMEHTAJIbLHbIH
2. | TennoBble siBJIeHUS U METOABI UX Ornpezenenre yaJIMHEHUS Tella B IPOLECCe U3BMEHEHUS Temneparypsl. Pemienue 3a1au Ha
HCCJIeJOBAHNS orpeziesieHue KOJMYEeCTBA TEIUIOThL. [IpuMeHeHue TenaoBoro pacumperus A perucTpalun
TeMIiepatypsl. MccienoBanue npoueccoB IIIaBieHus U OTBepAeBanus. M3yueHue ycTpoicTa
TeI10BbIX ABuraresneil. [IpuOopsl 115 u3MepeHus BIa)KHOCTH BO3/1yXa.
3. | DuekTpu4eckue sIBJEHUSA U METObI Ornpenenenne yaenabHOro COPOTUBIEHUS TPOBOAHUKA. 3akoH OMa Ju1s yyacTka uenu. Pemenue
UX HCCIIe/I0BaAHUSA 3aza4. MccnenoBanue U MCIOJIb30BaHNE CBOMCTB AIEKTPUUYECKUX KOHJEHCaTopoB. Pacuer
notpebnseMoii anektposneprun. Pacuer KI1/] snextpuueckux ycTpoicTB. Pemenue 3a1ay Ha 3aK0H
Jxoyis -Jlenna.
4. | DJeKTpOMarHuTHbIE SIBJICHUS [onmyuyenne u pukcupoBaHHOE N300paKEHUE MATHUTHBIX NOJIeH. VI3ydeHne cBOMCTB

QJICKTpOMAaruuTa. I/ISYLIGHI/IG MOJCIIN SJICKTPOABHUIATCIIA. Pemenue kaueCTBEHHBIX 3a/1a4.




OnTuka W3ydenue 3akoHOB oTpaxkeHusi. HaOmrogenue oTpaxkeHus u npeiaoMiieHus cBera. M3o0paxkenus B
mua3ax. OrnpeeneHue raBHoro OKyCHOTO PacCTOSTHUS M ONTHYECKOW CHIIBI JTHH3BI. Habmonenne
unTepdepeHm cBera. Pemienue 3aaau Ha npesnomieHue ceeta. Habnronenne moiaHoro oTpakeHus
CBETA.

9 Kkiaacc

Ha3zBanue pa3jiesa (TeMbl) ConeprkaHue y4eGHOT0 peaMeTa, Kypca

Marserusm Kowmmnac. I[Ipuniun padotsl Maruut. MarauTsl oja0coBbie, AyroBblie. MaruutHas pyaa. MaruutHoe
noJie 3emin. M3roropneHne Marauta. PemeHrne kaueCTBEHHbIX 3a]1a4.

JIEeKTPOCTATHKA DIIEeKTPUYECTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE IEKTPUUECTBO. DJIECKTPUUECTBO B
UTpyHIKaX. DJIEKTPUYECTBO B OBITY. YCTpOHCTBO OaTapeiiku. PernieHne HecTaHJapTHHIX 3a/a4.

Caer HcTtounuku csera YcrponcTso ri1aza. ConHeunsle 3aiiunku. Tenb. 3aTmenue. L[Bera koMnakT qucka.
MpeuibHbli ciextp. Pagyra B npupose. Jlynusie u Conneunsle 3atmenus. Kak ciomars myu? Kak
3ake€4b OroHb? PenieHne HecTaHIapTHBIX 3a/1a4.

Metoabl 00yueHuss 1 GopMbl OPraHU3ALMH 1eSITeTbHOCTH 00y4al0IMXCS
Peanuzanus nporpaMmmbl BHEYPOUHOU JesTeNbHOCTH «O3anadeHHas pu3ukay npearnoigaraeT MHAUNBUIYaIbHYIO U TPYNIOBYIO PaboTy
o0ydJaromuxcs, INIaHKPOBAHUE U MTPOBEACHUE HCCIEI0BATEIBCKOTO SKCIIEPUMEHTA, CAMOCTOSATENbHBIN COOp JAHHBIX JUISI PEIICHHSI TPAKTHYECKIX
3a/la4, aHAJIKU3 U OIIEHKY MOJIYYeHHBIX Pe3ylbTaToB, U3TOTOBIEHHUE MocoOuil 1 Mmozenei. [Iporpamma npegycmaTpuBaeT He TOJIBKO 00yYaronie u
Pa3BHUBAOIINE IEJIH, €¢ peaTH3aIis CIIOCOOCTBYET BOCIUTAHUIO TBOPYCCKOW JTMYHOCTH C aKTUBHOM KU3HEHHOU MO3HIEH. BBICOKHX pe3yibTaToB
MOTYT JIOCTUYb B IAHHOM CITy4ae HE TOJIbKO YUSHHUKH C XOPOIIEH MIKOJILHON yCIIeBaeMOCThIO, HO U BCE IIeNIeyCTPEMIICHHBIE aKTHUBHBIE pe0siTa, yxKe
ClIeNaBIIHe CBOM MPO(heCCHOHATBLHBIN BBIOOD.

OOy4eHme OCyIIeCTBISIETCS PpH moiep ke LleHTpa 00pa3oBaHus €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH «Touka pocTay, KOTOPBIN

CO3/IaH Ui Pa3BUTUA y 00yYaIOUINXCs €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOH, HTHPOPMAIIMOHHON rpaMOTHOCTH, (POPMUPOBAHHSI KPUTUYECKOTO U
KpPEaTUBHOT'O MBIIIJICHUS, COBEPIICHCTBOBAHHS HABBIKOB €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, a TAKXKE JUISl PAKTUICCKOW OTPaOOTKH yIeOHOTO
MaTepuaia 1no yueoHomy npeamery «Dusnkay.

TemaTnueckoe niaanuposanue (1 200 odoyuenus)



Txiacce

Haunmen Coaep:xkanue Koimuect ®opma Hcnouab3oBanue Hara
oBaHMe BO 3aHATH odopynoBanus «Touka
pa3jiena 4yacos | pocTtay
1 BBoaHoe 3anatue. MHCTpYKTax MO TEXHUKE OE30MMaCHOCTH. 1 Oecena O3zHakoMJIEHHE C
Ha 6a3e Llentpa "Touka Pocra" 1 ppoBoH 1abopaTopueit
"Touka pocra"
(emoHcTpanus
TEXHOJIOTHH U3MEPEHUs)
. IlepBoHavajibHBIE CBE/ICHNS 0 CTPOEHUH BeleCTBA A
2 OkcniepumeHTanbHas pabota Ne 1 «Onpenenenue 1eHbI AeTICHUS 1 skcriepuMeHT | JIunelika, JieHTa MepHas,
Pa3IUYHBIX TPHUOOPOBY. U3MEPUTENbHBIN HUIHHIID,
Ha 6a3e LlenTpa "Touka Pocra" TEPMOMETP, JaTUYUK
TEMIEPATYPhI
3 OkcnepuMeHTanbHast padora Ne 2 «OmnpeneneHrne reoMeTpuIecKix 1 skcniepumenT | HaGop reomerpuueckux
pa3MepoB Tem. TeN
Ha 6a3e I{enTpa "Touka PocTa"
4 [Tpaktuueckas paborta Ne 1 «M3roToBneHue U3MepUTEIbHOTO 1 MpaKTHYecKas
LHAJTUHIPA pabora
5 OkcnepuMeHTalbHas padora Ne 3 «3MepeHue reMneparypsl Tem» 1 DKCIIEPUMEHT
6 DkcnepuMmeHTanbHas pabota Ne 4 «3MepeHne pazmepoB MalbIX 1 SKCIIEPUMEHT
TEI.
7 DkcnepuMeHTanbHas padora Ne 5 «3MepeHue TONIUHBI THCTa 1 9KCIIEPUMEHT
Oymarm»
I'nasa II. B3aumopneiicrBue e 124
8 OkcnepuMeHTalibHas padota Ne 6 «M3mepeHue ckopocTy ABUKEHUS 1 DKCIIEPUMEHT
TEI.
9 Pemenue 3anau Ha TeMy «CKOPOCTh pABHOMEPHOTO JIBHKEHUS 1 peleHue
3aza4
10 DkcniepuMeHTaNIbHAs pabota Ne7 «M3mepenune macchl 1 karmm 1 HKCIIEPUMEHT AJIEKTPOHHBIE BECHI

BOJBD).

Ha 6a3e IlenTpa "Touka PocTa"




11 OkcnepuMeHTanbHas padora Ne 8 «/3mepeHue mIoTHOCTH KycKa 1 sKcrepuMeHT | JIuneika, 1eHTa MepHas,
caxapa» U3MEPUTENbHBIN HIUIHUHIID,
Ha 6a3e LlenTpa "Touka Pocra" 9JIEKTPOHHbIE BECHI
12 OkcnepuMmeHTanbHas pabora Ne 9 «3mepenne mioTHOCTH 1 skcniepuMeHT | JIunelika, JieHTa MepHas,
X035IUCTBEHHOT'O MbLIay. MU3MEPUTEIbHBIN IIWIHH/P,
Ha 6a3e I{enTpa "Touka PocTa" 3JIEKTPOHHBIE BECHI
13 Pemenue 3anau Ha Temy «I110THOCTB BelecTBay. 1 pelieHue
3a]1a4
14 OkcnepuMeHTanbHas padora Ne 10 «VccnenoBanue 3aBUCUMOCTH 1 DKCIIEPUMEHT
CHJIBI TSIKECTH OT MACChI TeJlay.
15 OkcnepumenTanbHas padota Ne 11 «Onpenenenre Macchl 1 Beca 1 AKCIIEPUMEHT
BO3/IyXa B KOMHATE)»
16 DkcnepuMeHTanbHas pabota Ne 12 «CrioxkeHue Cuil, HampaBIeHHBIX 1 skcniepuMeHT | Iltatus, peluar,
10 OJTHOM MPSMOI». JIMHEHKa, IBa
Ha 6a3e Llentpa "Touka PocTa" OJIMHAKOBBIX I'Py3a, 1B
0710Ka, HUTh
HEepacTsHKUMas,
JIMHEWKa
U3MepHUTeNbHas,
JTMHAMOMET]
17 OkcnepumeHTanbHas pabora Ne 13 «3mepeHue KeCTKOCTH 1 skcriepuMeHT | LltatuB ¢ kpenexom,
MPY>KUHBDY HAOOPIIPYKHUH, HA0OP
Ha 6a3e LlenTpa "Touka PocTa" rpy30B, JIUHEHKA,
JTMHAMOMET]
18 OkcnepuMeHTanbHast padora Ne 14 «M3mepenne koddduimenta 1 skcniepuMeHT | lepeBsiHHBIN OpYCOK,
CHJIBI TPEHUS CKOJIBKCHHUSI. Ha0Op rpy30B, MEXaHU-
Ha 6a3e Llentpa "Touka PocTa" YecKas CKaMbs,
JMHAMOMET
19 Pemenue 3anay Ha remy «Cusa TpeHUSD. 1 pelienune
3a/1a4
I11. IaBienue. /laBjieHne s;KuAKOCTEl U ra3oB 74
20 OkcniepuMeHTaNIbHAS pabota Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 HKCIIEPUMEHT
JABJICHUS OT IJIOLIA1 TOBEPXHOCTHY
21 DkcnepuMeHTanbHas padota Ne 16 «OnpenencHue naBIeHAs 1 J3KCTIEPUMEHT

HUJIUHApUYECKoro tenay. Kak Mbl Buaum?




22 OkcnepuMeHTalibHas pabora Ne 17 «Beluucienue cuiibl, ¢ KOTOpOi 1 DKCIIEPUMEHT
aTMoc(epa TaBUT Ha MOBEPXHOCTH cToNay. [louemy mup
Pa3HOIBETHBIN.
DkcnepuMeHTalbHas padota Ne 18 «Omnpeznenenue Macchl Tena, 1 SKCIIEPUMEHT
IJIaBAIOIIETO B BOJIEY.
24 OkcnepuMeHTanbHast padora Ne 19 «OnpeneneHue mioTHOCTH 1 sKcrepuMeHT | JIuneika, neHTa MepHasi,
TBEPAOIO TENay. W3MEPUTENbHBIN IWIHH/P,
Ha 6a3e I{enTpa "Touka PocTa" 3JIEKTPOHHBIEC BECHI
25 Pemenne xauecTBeHHBIX 3a1a4 Ha TeMy «llnaBanue Tem». 1 pelienue
3a]1a4
DkcniepuMmeHTaNbHAs padota Ne 20 «3ydeHne ycioBui miiaBaHus 1 JKCnepuMeHT | JlnuHamomerp, ITaTUB
26 TE. YHUBEPCAIbHBIM,
Ha 6a3e Llentpa "Touka PocTa" MEPHBIALUIUHID
(MeHsypka), rpys
UWIMHIPUYECKUH U3
CIELUATILHOTO
MJIaCTUKA,HUTh,
MOBapeHHas CoJlb,
najoyKa Jiis
nepeMelm-
BaHUsI
IV. PaGoTa u MOIIHOCTb. DHepPrUs 8u
27 OkcnepuMmeHTanbHas pabota Ne 21 «Brruncienue paboThl, 1 SKCIIEPUMEHT
COBEPIICHHOW MIKOJILHUKOM MPH NMoabeMe ¢ 1 Ha 2 3Tax»
28 OxcnepumeHTanbHas padota Ne 22 «BeruuciieHre MOIIHOCTH 1 AKCIIEPUMEHT
pa3BUBaeMOM IIKOJIbHUKOM IIPH NogbeMe ¢ 1 Ha2 3Taxy
29 DkcnepuMeHTaNbHas pabota Ne 23 «OrmnpeneneHue BHIMTPHIIIA B 1 skcriepuMeHT | [ToaBukHBIN U
CHJIe, KOTOPBIN JaeT MOIBUKHBIN U HETIOJBUKHBIN OJIOK». HENOJIBUYKHBIN OJIOKH,
Ha 6a3e LlenTpa "Touxa Pocra" HabOPIpy30B, HUTD,
JUHAMOMETD,
IITAaTUB, TUHEHKA
30 Pemenue 3anau Ha Temy «Pabota. MoutHoCTbY. 1 pelieHue
3a/1a4
31 DkcnepuMmeHTanbHas padora Ne 24 «Brruucnenue KI1/1 HaknoHHoM 1 skcniepuMeHT | IlltatuB, MexaHuueckas

IJIOCKOCTH.
Ha 6a3e LlenTpa "Touka Pocra"

CKaMbsi, OpYCOK C
KPIOYKOM, IMHENKA,
Ha0Op IPy30B,




JTMHAMOMETP

32 OkcnepuMeHTanbHas padora Ne 25 «M3MepeHne KHHETUIECKOH 1 AKCIIEPUMEHT
SHEPTUH TEJIA
33 Pewenue 3anay Ha remy «Kunernueckas sHeprus». 1 pelieHue
3a7a4
HUTOroBblii KOHTPOJIb 3HAHMIA. 1 IUOAKTHYECKO
34 € 3aJlaHue
34
Hmozo
TemaTnueckoe niaHupoBanue (2 200 odoyuenus)
8ku1acc
Haunmen Coaep:xkanue Koimuect ®opma Hcnouab3oBanue Hara
OBaHMe BO 3aHATH odopynoBanus «Touka
pasaena 4acoB s pocTtay
I. ®u3nyeckuii MeTox M3YYECHUS NPUPOIAbI: TEOPETHYECCKUI 1 3u
IKCNEPUMEHTAJILHbIH
1 BBoaHoe 3anaTue. MHCTpYKTax MO TEXHUKE OE30MaCHOCTH. 1 Oecema O3HakoMJIEHHUE C
Ha 6a3e LlenTtpa "Touka Pocra" U ppoBoOH 1abopaTopueit
"Touyka pocra"
2 DkcnepuMeHTanbHas padota Ne 1 «OnpeesieHne eHbl TeJIeHUs 1 skcniepuMeHT | JIuneiika, JieHTa
MPUOOPOB, CHATUE TIOKA3AHHIN MepHas,
Ha 6a3e LlenTpa "Touka Pocra" U3MEPUTEIIBHBIN
HWIMH]P, TEPMOMETD,
JATYUK TEMIIepaTyphl
3 Omnpezenenue MorpenrtHocTe u3mepeHus. Pemenre kauecTBEHHbBIX 1 pelieHue
3a/1a4. 3a/1a4
I'naga IlI. TenJioBble siBJ€eHHsI © MEeTOAbI UX MCCJIEI0BAHMS 8u
4 Ornpenenenne yaJIMHEHHs Tela B IPOLIECCE U3MEHEHUS 1 OTIBIT - JlaGopaTopHbIit
TeMIIepaTypbl HCCIIeIOBaHUE | TEPMOMETP, AaTUUK
Ha 6a3e LlenTpa "Touka Pocra" TeMIEpaTypbl




5 Pemenue 3a1au Ha onpeaeneHrne KOJIM4eCTBA TEMIOTHI. 1 pelenne
3asa4
6 [IpymeHeHue TemI0BOro paciiupeHust JUisl pErucTpanuu 1 pe3eHTAIHS
TeMIepaTypbl. AHaJIN3 U 000011eHNEe BO3MOXKHBIX BAPUAHTOB
KOHCTPYKIHH.
7 OkcnepuMeHTanbHast padora Ne 2 «VMccnenoBanme mpoIeccoB 1 JKCIIEpUMEHT | JlaTuMk TemMneparypsl,
IJIaBJIEHUS U OTBEPACBAHUS. KaJIOpUMETP, COCYJI C
Ha 6a3e LlenTpa "Touka PocTa" TaIOIIUM JbJIOM,
cocya ¢
BOJIOH, SJIECKTPOHHBIE BECHI.
8 [TpakTuueckas padora Ne 1 «3yueHue cTpoeHUs KPUCTAIIIIOB, UX 1 MpaKTHYecKas
BbIPALBAHUE. pabota
9 N3ydeHue ycTpoiiCTBa TEMJIOBBIX IBUTATENEH. 1 JEeKIUA
10 [Tpubops! 7151 U3MEpEeHus BIAKHOCTU. JKCIIEpUMEHTalIbHAs paboTa 1 sKcriepuMeHT | JlaTuuk TemmepaTypsl,
Ne 3 «Omnpenenenue BIaKHOCTH BO3yXa B KaOMHETAX IIKOJIBD» TEPMOMET, Mapis,
Ha 6a3e Ilentpa "Touka Pocra" COCYJl CBOJION
11 Pemenne kauecTBeHHBIX 3a1a4 Ha onpeaenenue KIIJ[ TeroBoro 1 pelieHue
nBuraress. https://uchitel.pro/3aiayn-Ha-KII-TeI0BbIX - 3a1ay
JBHUTaTeINeH/
I11. DaexkTpuyeckue siBJEHUS U MeTOAbI MX UCCJIEOBAHUS 8u
12 [IpakTuueckas padota Ne 2 «OnpeneneHue yieapHOro 1 npakthyeckas | J[aTyuk HanpsoKeHws,
COIIPOTUBIICHUS PA3TUYHBIX IPOBOJTHUKOB. paboTta BOJIbTMET]
Ha 6a3e LlenTpa "Touka Pocra" JBYXIIPEIEIbHBIMH,
UCTOYHUK MTUTAHHUS,
KOMILJICKT
POBOJIOB,
PE3UCTOPBI, KIII0Y
13 3axon OMa 115 yyacTka 1enu. Pemienue 3agau. 1 pelieHue
3a]1a4
14 HccnenoBanue v UCHOIb30BaHUE CBOMCTB 3JIEKTPUUECKUX 1 HabroeHNe
KOHJICHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTH COMPOTUBIICHUS TPOBOJHUKOB OT 1 peleHue
TEMIIEPATYPHI. 3a/1a4



https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/
https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/

16 [TpakTuaeckas padorta Ne 3 «Pacuet motpednsiemoit 1 npaktuyeckas | JlaTuuk Toka, JaTYMK
ANEKTPOIHEPTUH COOCTBEHHOTO JI0May. paboTta HaIpSKEHUs1, aMIIEPMET]
Ha 6a3e LlenTpa "Touka Pocra" JBYXIPEIEIbHBIM,
BOJIbTMETP
JIBYXIIPEIEIbHbIN,
JAMITIOYKa,
MCTOYHHK TTUTAHUS,
KOMILJIEKT [TPOBOJIOB,
KJIIOY
17 Pacuer KIIJ] a5ekTprueckux yCTpOKCTB. 1 pelieHue
3a]1a4
18 Pemenue 3anay Ha 3akon J[xoyns - Jlenna. 1 petieHue
3a]1a4
19 Pemenue kauecTBEHHBIX 3a/1a4. 1 JIeTI0Bas Urpa
IV. JdaekTpoMarHuTHbIE SIBJICHUS RL |
20 [Torydenue u GUKCHPOBAHHOE M300PAKEHUE MATHUTHBIX TIOJICH. 1 npaktuyeckas | Jdemoncrpauus
Ha 6a3e LlenTpa "Touka Pocra" pabora «H3MepeHre MArHUTHOT'O
M0JIS1 BOKPYT
NPOBOJHUKA CTOKOM!
JATYMK MarHUTHOTOTI0J,
JIBa
HITaTUBA, KOMILJIEKT
IIPOBO/IOB, HCTOYHUK
TOKa,
KJIIOY
21 N3yuyeHne CBOMCTB 3JIEKTPOMAarHuTa. 1 HabroneHne
22 N3yueHne mozenu 3JIeKTPOABUTaTEN. 1 JIEKIMSL, IEM.
SKCHEPUMEHT
23 DKCKypcusl. 1 Oecena
24 Pemenue kauecTBEHHBIX 3a/1a4. 1 pelienne
3a/1a4
V. Onrtuka 10
25 N3ydeHue 3aKOHOB OTpaKEHUS. 1 JIEKI A, IEM.

HKCIIEPUMEHT




26 OkcnepuMeHTanbHast pabora Ne 4 «HabmoneHne oTpakeHus u 1 sKcriepuMeHT | OCBETUTENh C UCTOUHUKOM
MIPEIOMIICHUS CBETAY. cBeTa Ha 3,5 B, uctounuk
Ha 6a3e LlenTpa "Touka Pocra" [IUTAHUS, KOMIUIEKT
MIPOBOJIOB, IIeNIeBast
muadpar-ma,
MONYLWJIMHAP, TUTAHIIET Ha
IJIOTHOM JIUCTE C
KPYTOBBIM TPAHCIIOPTUPOM
27 DkcniepuMeHTaNTbHAsS padota Ne 5 «300pakeHUs B JIMH3AX). 1 sKcriepuMeHT | OCBETUTEINh C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, ucrounuxk
MUTAHUS, KOMIUIEKT
MIPOBOJIOB, IIeNIeBast
nuadpar-ma, SKpaH
CTaJIbHOM, HAIIPaBJISIFOIIAs
C U3MEPUTEIBbHON KO,
COOMPAIOIIIKE JINH3HI,
pacceuBaroIias JMH3a,
cllanna
«Mogaenb npeameTa» B
perrtepe
28 DkcnepuMmeHTanbHas pabora Ne 6 «OnpeneneHnre rIaBHOro 1 SKCIIEPUMEHT
(hOKYCHOTO PACCTOSIHHSI M ONITUIECKOM CHJIBI JIMH3BIY.
29 OkcnepuMeHTanbHast pabora Ne 7 «Habmonenne narepdepeHunu u 1 AKCIIEPUMEHT
TG PAKIIH CBETAY.
30 Pemenue 3a1ay Ha npeaomMiIeHUE CBETA. 1 pelieHue
3aza4
31 DkcnepuMeHTalbHas padota Ne 8 «Habmronenue noaHoro 1 SKCIIEPUMEHT
OTPAXXEHUS CBETAY.
32 Pemenne xkauecTBEHHBIX 3a7]a4 Ha OTPAKEHUE CBETA. 1 pelenue
3a/1a4
33 3amuTa npoekToB. [IpoeKTsI. 1 HUCCIIEIOBAHMS
34 HUTOroBblii KOHTPOJIb 3HAHMIA. 1 IUTAKTAYECKO
€ 3aJ]aHKe
34

Hmozo




TemaTnueckoe njanupoBanue (3 200 00yueHus)

9kJ1ace
Haumen Conepxanue Koamnuect dopma HUcnoab3oBanue Hara
oBaHMe BO 3aHATH o0opynoBanus «Touka
pasaena 4acoB | pocrtay
1 BBoanoe 3ansaTue. MHCTpyKTaX 1Mo TexHuke 0e3omacHocTH. | 1 Oecena
I. Marmerusm 9 4
2 OkcnepumenTanbHas pabora Ne 1 «Kommac. [Tpunuumn paGoTeiy. 1 SKCIIEPUMEHT
[TpakTryeckas padora Ne 2 «OpHEHTHPOBAHHUE C TOMOIIBIO 1 IIPaKTHYECKast
KOMITaca). paboTa
4 Marnutsl. JleiicTBue maruuToB. Pemenue 3anau 1 HaOII0/IeHUE,
peuieHue
3a]1a4
OkcnepuMeHTalibHas pabota Ne 3 «3aHMMATEIbHBIE OIIBITHI C 1 DKCIIEPUMEHT
5 MAarHUTaMm)).
6 MarnutHas pyaa. [lonesnsie uckonaempsie Camapckoii oonactu. 1 MIPE3CHTALINS
JleiicTBrE€ MarHUTHOTO MOJIs. MarHuTHOE 1noJje 3eMJu. 1 JdemoncTpanus
Ha 6a3e LlenTpa "Touka Pocra" «H3MepeHne 1moJis
MOCTOSTH-HOT'0 MATHUTA»:
JATYUK MAarHUTHOTO IOJIA,
no-
CTOSIHHBI MAarHUT
10JIOCOBOM
8 JlercTBHE MarHUTHOTO 1oJis. Pemenue 3anad. 1 pelenue
3a/1a4
9 DkcnepuMeHTalbHas pabota Ne 4 «3roToBiIeHHEe MarHUTOBY. 3KCHEPUMEHT
10 [Ipe3enTanus npoeKkToB. uccaea0BaHus
I'nasa II. DaexkrpocraTuka 9u
11 DkcniepuMeHTaNbHAs pabota Ne 5 «CtaTHueckoe JeKTPUUECTBOY. 1 SKCIIEPUMEHT
12 OcCTOpOxKHO CTaTUYECKOE 3JIEKTpUUecTBO. Pemienne 3amgau perieHue

3aga4




13 OkcrnepuMeHTanbHast padora Ne 6 «3aHUMATETIHHBIE OTIBITHDY. 1 AKCIIEPUMEHT
14 DNeKTpUUecTBO B Urpymkax. Cxembl paboThI 1 MpakTUYEeCKast
pabora
15 DJIEKTPUYECTBO B OBITY 1 KMHOTIOKa3
16 DkcniepuMeHTaNbHAsA pabota Ne 7 « YeTpolcTBO OaTapenkm. 1 HaOIr0IeHNE
17 OkcnepuMeHTanbHast pabora Ne 8 «M300peraem GaTapeiky». 1 IpaKTHYECcKast
paborta
18 [Ipe3enTanus mpoeKkToB. 1 Hay4HbIC
HCCIIEIOBAHUS
19 [Ipe3enTanus mpoeKkToB. 1 Hay4HbIC
UCCIIETOBAHUS
20 [Ipe3enTaius mpoeKToB. 1 Hay4HbIE
HCCJIEIOBAHUS
I1I. Ceer 154
20 HcTtounukm cBera. 1 ek, geM. | OcBeTHTEND C
Ha 6a3e LlenTpa "Touka PocTa" SKCIIEPUMEHT | UCTOYHUKOM CBeTa Ha 3,5
B, ucrounuk nmuranuys,
KOMIUIEKT
IIPOBOJIOB, I1IeJIeBast
nuadpar-ma
21 Kak mMbI BuIum? 1 JIEKIUS, JEM.
9KCIIEPUMEHT
22 [Touemy Mup pa3HOLIBETHBI. 1 JIEKIMS
23 DOkcnepuMmeHTanbHas padora Ne 9 «Tearp Teneii» 1 SKCIIEPUMEHT
24 OkcnepuMeHTanbHas padbota Ne 10 «ConHeuHble 3ailUnKm» 1 skcnepuMeHT | OCBETUTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, nucrounuk
MUTAHUS, KOMIUIEKT
MIPOBOJIOB, IIeNIeBast
muadpar-ma,
HNONYLMIUHAP, TIAHIIET Ha
IJIOTHOM JIUCTE C
KPYTOBBIM TPAHCIIOPTUPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP 1 JIEKIUS, AEM.
HKCIIEPUMEHT
26 Panyra B npupoge. 1 Ipe3eHTalNs




27 OkcnepuMeHTanbHas padora Ne 11 «Kak momyduts pagyry?». 1 sKcriepuMeHT | OCBETUTENb C HCTOUHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, nucrounux
MUTAHUS, KOMILJIEKT
IPOBO/IOB, IIEJIeBast
muadparma, MoTyIWIHHIID,
IUTAaHIIET HA IUIOTHOM JIU-
CTE C KPYrOBBIM

TPAHCIIOPTHPOM

28 DKCKypcus 1 Oecena

29 Jlynnsie u ConHeuHble 3aTMEHMUS. 1 JIEKIUS, AEM.
SKCTIIEPUMEHT

30 Kak cmomatp ya? 1 Oecena

31 3a3epkainbe. 1 JICKIIMSI, JIEM.
SKCIIEPUMEHT

32 DkcnepuMeHTasIbHas pabota Ne 12 «3epkana» 1 JKCIIEPUMEHT

3anuTa nNpoeKToB 1 HUCCIIEIOBAHMS
33
34 3aKJIIOYUTENbHOE 3aHATHE. 3alUTA POEKTOB. 1 HCCIIEIOBaHUSA
34
Hmozo

IIporpamma mpennonaraer pasjindHble GOpMbI KOHTPOJIS MPOMEXYTOUHBIX U KOHEUHBIX Pe3yibTaToOB. B pe3yinbTrare M3ydeHHsl JaHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB YYalIuxcs OyJeT MPOXOIUTHh B TeUeHHE Y4eOHOro Kypca - B opMe (POHTAIBHOTO OMpPOCa, CAMOCTOSTEIbHBIX
IPAKTUYECKUX pPAOOT, AMCKYCCHH C BBICTPOGHHBIMH JIOTMYECKHMMM LIETIOYKaMU U J0KazaresnbcTBaMH. OLEHMBAETCS CaMOCTOATEIbHOCTD
BBIIIOJTHEHUST 3aJa4, TaK e pabdoTa ydalluxcsi OIIEHMBAETCS C YYETOM HMX AaKTUBHOCTH, KauecTBa IIOATOTOBJIEHHBIX BBICTYIUICHUM,
JIEeMOHCTPALIMOHHBIX OIBITOB, YMEHUH pelieHus 3aad. OLeHuBaeTcs Takxke ydyacThe B 00CYX/I€HUH, KayeCTBO 33/1aBa€MbIX BOIIPOCOB, BIIaJICHUE
MOHOJIOTUYECKOH U AUAJOTHUECKON PEUbI0, YPOBEHD (PH3HUECKON KOMITETECHIIHH.

Wroromast arrecranus 1O BHEYPOYHOW MACSITENBLHOCTH ydammxcs 7-9 kimaccoB «O3agadeHHass (u3Mka» mTpoBoAuTcs B (opme
JIUIaKTHUECKOTO 33/IaHUs B LIENSAX ONpEeNieHUs] CTENEHW OCBOCHMS y4YallMMHCS y4eOHOro maTepuana Mo MpaKTHYecKod (u3uke, B pamKax
OCBOCHHS OCHOBHOHM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO O0IIETO 00pa30BaHMUSI.

3aiaHus OpUEHTHUPOBAHBI HA MPOBEPKY YCBOCHUS COJEPIKAHUS Pa3/IeTIOB/TEM:

- g3aumooeticmeue mei (NIOMHOCHb 8eulecmsd, Culad mpenus, Ko3gguyuenm mpenust) (Mooyis 7 Kiacc),

- 9leMeHmbl CMamuKu, Mmeniosvle AGNeHUsl, INeKMPOCMAMUKA, 3aKOHbl NOCMOAHHO20 MOKA, 3aKOHbl ONMUKU (M0OYIb 8 Kiacc);
Dopma - duoakmuueckoe 3a0anue (mecmol, NpaKmuieckue 3a0aHus, peuerue meopyeckux 3a0ay) COCTaBICHbI B IByX BapUaHTaX.
Bpemst BeinoaHeHust paboThl — OJUH YPOK.



Ilnan padotsl (7 kiacc)

Homep | IIposepsiemble 3JIEMEHThI IIpoBepsiemble yMeHus Bbaun 3a
3aJaHHUs | COAEPKAHMUS BbIINIOJIHCHHUE
3aaHus
1 [TpakTudeckas padora. YMeHue cooparh MPaKTUIESCKYIO 1
YCTAaHOBKY COTJIACHO 3aJIaHusl
2 OnpenenurenbHas popmyna 3Hanue (popMyI1 MIOTHOCTH BEIIECTBA, 1
BEJINYUHBI cujia TPEHUs
3 N3mepenne Gpuzndaeckoi YMeHue noap30BaThCsl U3MEPUTEIbHBIMU 1
BEJINYUHBI. npuOopaMu, ONpeAesATh LEeHY JIeTCHUS
pruOOPOB, U3MEPSITH (PUIUIECKYIO
BEJIMYMHY.
4 BrruucnurenbHbie HaBBIKU Beraucnsats pu3udeckyro BeIMUnHY, 1
3aMKChIBaTh PE3yJIbTAT B €IMHULIAX
u3mepenus C1U

MaxkcruMaabHOE KOJIMYECTBO 0AJUTOB 32 BBIMOJTHEHHE pa0oThHI cocTaBisger 10  6amios.
BricTaBinenne oTMeTok: oTMeTKa «5» - 80-100% - 8-10 6amna, orMeTKa «4» - 66%-79% - 70amnoB,otmeTka «3» - 30%-65% - 6 — 3 Gama,
oTMeTKa «2» - MeHee 30% - 0 — 2 Gayia.

Hrorosasi arrecranus 7 KJjacca
«O3agauyeHHas pu3uKa»

BapuantNel
Hcnonb3ys pbluaXHble BEChbl, MEPHBIM LMIMHAP, CTAKaH ¢ BOJOW, LIMIMHIP, COOEPUTE SKCIIEPUMEHTAIbHYIO YCTaHOBKY JJIS OIPEACICHUS
IUIOTHOCTH MaTepHaa, U3 KOTOPOro U3roTOBJIEH LIMIMHIP.
B 6nanke oTBETOB:
e cenaiiTe pUCYHOK SKCIIEPUMEHTAIbHON YCTAaHOBKH JJIs ONpeiesieHus o0beMa Tea;
e 3anumure GopMyily Uil pacyera INIOTHOCTH;
® YKaXUTE pe3ysIbTaThl U3MEPEHUS MACChl WIMH/PA U €ro 00beMa;
® 3aNUIIMTE YUCIIEHHOE 3HaueHHe INIOTHOCTH MaTepuaia UINHApa.

BapuanT Ne2



Hcnonb3yst Opycok ¢ KProYKOM, JHHAMOMETP ¢ Tipeesiom u3mepenus 1| H, nuaamomeTp ¢ mpeaenom usmepenus SH, 2 rpy3a maccoit 100r,
HaIPABIIAOIIAS, COOCPUTE IKCIIEPUMEHTAIBHYIO YCTAHOBKY IS OTIpeAesieHUsT KO PUITUEHTA TPSHUS CKOJBKCHHS MKy OPYCKOM H
MOBEPXHOCTHIO HAIPABJISIONICH.
B 6nanke oTBETOB:!

® ClIeNaiiTe PUCYHOK SKCIIEPUMEHTAILHOW YCTAHOBKH,

e 3anummte Gopmyity i pacuera Kod(UIIMEHTA TPEHUS CKOJIbKCHUS;

e VKaxkuTe pe3yJbTaThl U3BMEPECHHUS Beca OpycKa ¢ rpy3aMH U CHIIbI TPEHUS CKOJIBKCHHS TIPU JIBXKCHUU OpPYCKa C IPy30M T10 TIOBEPXHOCTH

HAIPABJISIOLICH;
e 3anuImmTe YUCICHHOE 3HAYCHHE KOAPPUITMCHTA TPSHUS CKOJIBKEHUSI.

OTBeThI M KPUTEPUH OLICHMBAHUS BBINOJTHEHHs 3a1aHuH (7 Ki1ace)
BapuanT Nel
HV=V,-V, 2) p=m/V
3)m=66r1; V=56M1=>56cm®, 4)p=12r/cm>= 1200 xr/m>.

Conepxanue KpuTepus banabl

[ToTHOCTBIO IPABHIILHOE BBHITIOJHEHUE 3a/IaHUS, BKIIOYAOIIEE B CEOs:

CXEMaTHYHBIN PUCYHOK YKCIICPUMEHTAIBHOMN YCTaHOBKH;

dbopMyITy 715 pacdeTa HCKOMOM BEITUYHHBI TI0 JOCTYITHBIM JIJISI U3MEPCHHUS BEIMIHHAM (8 OAHHOM Cayude Ois
onpeoeieHus NIOMHOCMU mea), 4

MPAaBUJIHLHO 3aIMCAaHHBIC PE3YJbTATHI MPSMBIX U3MEPEHUN (8 OGHHOM CyHae pe3yibmamsl U3MEPEeHUss MACCbl mead U
obvema mena),

MOJTyYE€HHOE MTPABIIIBHOE YHCIICHHOE 3HAYCHNE HCKOMOH BEJIMYMHBI

[IpuBeeHbI BCe 3JIEMEHTHI IIPAaBUIILHOTO OTBETa 1-4, HO JoMyIlieHa OKOKa TP BHIYUCICHUH 3HAUE€HUSI HCKOMOM
BEJIMYHHBI.

NJIN

JlonymieHa onMOka npu 0003Hau€HUH €AMHUL U3MEPEHUS UICKOMOM BETMYHHBI. 3
NJIN

JlonyiieHa onMOKa B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIbHOM YCTaHOBKH, MJIM PUCYHOK OTCYTCTBYET, MU
OTCYTCTBYET (pOopMyIia B 00IIEM BHJIE JJIS pacueTa NCKOMOMN BETMUUHBI




CrenaH pUCYHOK 3KCIIEpUMEHTAIbHOIN YCTaHOBKH, ITPaBUJIBHO NPUBEACHBI 3HAUEHUS IPSIMbIX U3MEPEHUHN BEIMYNH, HO HE
3anucana ¢popMmysa Ui pacyeTa HCKOMOM BEIMYMHBI, U HE [TOJy4eH OTBET.

NJIN

[IpaBUIBHO NPUBEIEHBI 3HAUEHUS MPSIMBIX U3MEPEHUI BEIMUUH, 3a1IMcaHa popMyJia AJs pacueTa HCKOMOM BEIMYUHBI, HO
HE MOJIY4YeH OTBET, U HE IPUBEJICH PUCYHOK SKCIIEPUMEHTAIbHON YCTaHOBKH.

I

[IpaBriIbHO IPUBEEHBI 3HAYECHUS IIPSIMBIX U3MEPEHUH, IPUBEICH IPABUIIbHBIM OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIbHOM YCTaHOBKHU M (hopMyJia JUlsl pacyeTa HCKOMOM BETHMYUHBI

3anucaHbl TOJIBKO MTPABUIILHBIC 3HAUCHUS IPSIMBIX U3MEPECHUI.

NJIN

[IpuBeneHo npaBUIIbHOE 3HAYEHHE TOJIBKO OHOTO U3 MPSIMbBIX U3MEPEHUH, U MPeICTaBlIeHa IPABUIBLHO 3auCaHHas
dbopmyna i pacueéTa HICKOMOW BEIMYHHEI.

1Z0)15¢

[IpuBeeHO MPaBHIIBHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSMBIX U3MEPEHUH, U CIEIaH PUCYHOK DKCIIEPUMEHTATBHOMN
YCTaHOBKU

Bce ciryyan BBITIOJTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BHIIICYKa3aHHBIM KPUTEPHUSAM BBICTaBlIeHUS 1, 2, 3 unu 4 Gaiios.
Pa3po3nenHsble 3anucu. OTCyTCTBHE MONBITOK BBIMOIHEHUS 3a/1aHUs

Maxkcumanvuuii 6ann

Bapuant Ne2
1)

=

2) Fyup= Frp (1pu paBHOMEPHOM JIBUXKEHUHN);
Fop=uN; N=P— Fup=pP; u=



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

Coaepxxanue KpuTepus

Banabl

[TomHOCTBIO MPaBHIILHOE BBHITIOJTHEHUE 3a/1aHUS, BKIIOYAOIIEe B CEOsI:

CXEMaTHYHBIN PUCYHOK DKCIICPUMECHTAIBHON YCTaHOBKH;

dbopMyITy 715 pacdeTa HCKOMOM BEJTMIMHBI TI0 JJOCTYITHBIM JIJISI U3MEPEHUS BEIMIUHAM (8 OAHHOM Cayude 0/ OnpeoeieHus
Koaghhuyuenma mpenus);

MPAaBUIIHLHO 3aIFICAHHBIC PE3YJIbTATHI MIPSIMBIX U3MEPEHUN (8 OGHHOM ClyHae pe3yabmamsl UsMepeHus 6eca meia ¢ 08yMs
2pY3aMuU U CUbl MPEHUsL CKObICEHUS),

MOJTy4E€HHOE MTPABIIIBHOE YHCIICHHOE 3HAYCHNE HCKOMOH BEJIMYMHBI

[IpuBeieHbI BCe AIEMEHTHI MPaBUIILHOTO OTBeTa 1-4, HO JoMyIleHa OMOKa MPU BHIYUCICHUN 3HAYSHUS HCKOMOU BEJTMYHHBI.
NJIN

JlomyiieHa omnoka npu 0603HaYeHUHN STUHUL] U3MEPEHUST ICKOMON BEITMYUHBIL.

NJIN

Jlomy1iieHa onmoka B CXeMaTUYHOM PUCYHKE KCIIEPUMEHTAIbHON YCTaHOBKH, UM PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
¢dopmya B o01IeM BUAE IS pacueTa HCKOMOM BEITMYMHBI

CrenaH pUCYHOK 3KCIIEPUMEHTAIbHON YCTAaHOBKH, IIPABUIILHO ITPUBEACHBI 3HAUCHHUS MIPSAMBIX U3MEPEHNUH BEJIMYNH, HO HE 3alMcaHa
bopmyna i pacueéTa HICKOMOW BEIMYMHBI, U HE TIOJYYECH OTBET.

NJIN

[IpaBUIBHO MPUBEIEHBI 3HAYCHUS MPSMBIX U3MEPEHUH BEJIMUNH, 3aliMcana GopMyIia sl pacueTa HCKOMOM BEJTMYMHBI, HO HE
[I0JIy4€H OTBET, U HE IIPUBE/ICH PUCYHOK 3KCIIEPUMEHTAIbHON YCTaHOBKH.

NJIN

[ IpaBrIIbHO IPUBEICHBI 3HAYEHUS IPSIMBIX U3MEPEHUN, IPUBEICH IPABUIIbHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIBHON YCTAaHOBKHU M (hopMyia JUIsl pacyeTa HCKOMOM BETHUHHBI




3anucaHbl TOJIBKO MTPABUIILHBIC 3HAYCHUS IPSIMBIX U3MEPEHUI.
NJIN

[IpuBeneHo MpaBMIILHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSAMBIX H3MEPEHUH, U MPEACTaBICHA MPABIIIBHO 3aMKcaHHas popmMyrna ajis 1
pacyeTa HICKOMOU BEJIMYMHBI.

NJIN

[IpuBeeHO MpaBUIIBHOE 3HAYEHUE TOJIBKO OJHOIO U3 MPSAMBIX U3MEPEHUH, U CAEJIaH PUCYHOK SKCIEPUMEHTAIBHOU YCTAHOBKU

Bce CJIy4daH BBIITIOJHCHUS, KOTOPBIC HE COOTBCTCTBYIOT BbIICYKA3aHHBIM KPUTCPUAM BbICTABJICHUA 1, 2, 3 unau 4 6aIoB. 0
P33p03HeHHHe 3aIlMCH. OTCYTCTBI/IC IIOIIBITOK BBIITOJIHCHHNA 3aaHH

Maxcumanvroiil 6ann 4

Ilnan pa6otsI (8 Kki1acc)

Homep | IIposepsiemble 3JIEMEHThI IIpoBepsiemble yMeHHUs Bbaun 3a
3a/laHusl | COAeP KaHUSA BBINIOJTHCHH
3aaHus
1.1 SIBneHus TEIONpPOBOAHOCTH OOBbsicHeHHE SIBICHUH TEIJIONPOBOIHOCTH |
1.2 Arperarsslie cocrosiHus | UteHue rpapukoB HarpeBaHus Tell. 1
BELIECTBA
1.3 3aKOHBI IOCTOSTHHOTO TOKa [IpakTHyeckue yMeHus 1mo paboTe ¢ 3IeKTponpudbopamMu. Y MeHue 4
HAaxO0’K/JICHUs BEJIMYMHBI KCIIEPUMEHTAIBHBIM METOJ0M
UTOI'O 6
2.1 SIBneHus TEIONpPOBOAHOCTH OOBbsicHeHHE SIBICHUH TETJIONMPOBOIHOCTH |
2.2 Arperarssle cocrosiHus | UteHue rpaduKoB OXJIaXAECHUS TE. 1
BELICCTBA
23 3aKOHBI IOCTOSTHHOTO TOKA [IpakTHyeckre yMeHus 1mo pabote ¢ 3IeKTponpudbopamMu. Y MeHue 4
HAaXO0XICHHS BEJIMYMHBI IKCIIEPUMEHTAIbHBIM METOI0OM
UTOI'O 6

MaxkcuManbHOE KOJIMYEeCTBO OAIOB 32 BHIMOJIHEHHE PA0OTHI COCTaBisieT 6 0aiios.
BricraBnenue ormeTok: otMeTka «5» - 80-100% - 5-6 OGamna, otmeTka «4» - 66%-79% - 4 Gamna, otmetka «3» - 30%-65% -___2 -3  Gaia,
oTMmeTKa «2» - menee 30% - 1 Oam.



IIpomexyTounas arrectanus 8 Kiacca
«O3anauennas pusuxka»BapuanT 1
1.Ha cHer moyiouim Tpu KycKa CyKHa pa3JIMYHON OKpacKu: OeIblid, YUepHBI 1 3eseHblid. Koria coHie nmpurperno, To CIycTsi HEKOTOPOE BpeMst
0J1 HUMHU nipoTasis cHer (puc. 98). Kakum HOMepoM Ha 3TOM pUCYHKE 0003Ha4eHO Oeoe, YepHOoe U 3eJIeHOE CYKHO?
1. benoe — 1, uepnoe — 2, 3enenoe — 3.
2. benoe — 2, uepHoe — 3, 3eneHoe — /.
3. benoe — 3, yepnoe — 1, 3enenoe — 2.

2. Ilpu xakoli TemnepaType Hayajcs IpOLECC IIaBJICHUS? Prc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure uemnp no cxeme. OnpeaesnuTe CONpoTUBICHUE AEKTPUIECKUX JaMIl UCII0JIb3YSl aMIIEPMETP, BOIBTMETP.

1

=

Puc. 176

IIpomeskyTouHasi aTTecTanus 8 Kiaacca
«O3anavyennas ¢pusuka»Bapuant2

packajeHHBMeTaUInYecKuid mapuk (puc. 93). OqHOBpEMEHHO JIM OTHAAYT CIIMYKU OT JIUCTOB KeCTH?
1. OmHOBpEMEHHO.

2. Ot 3aKOMYeHHON MOBEPXHOCTU CIIMYKH OTMATYT PaHbIIIE.

3. Or GnecTsiel NOBEPXHOCTU CIIMYKU OTIATYT PAHbIIIE.

2. Ilpu kakoil TeMneparype Ha4yaJcs MpoIecc OTBEpAEBaHUSA?
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1.50 °C;2.80°C; 3.600°C;4.1200 °C; 5. 1000 °C. Puc. 101

Cobepurte nemnsb 1o cxeme. Onpeaenute padoTy, BHIIOJHEHHYIO 3JIEKTPUYECKUMU JIaMIIaMU B TEYEHUE 5 MUH, UCTIOJIb3Ys aMIIEpMETD,

BOJIbTMETP, CCKYHAOMEP

S
T

Puc. 176




OTBeThI U KPUTEPHHU OLIEHNBAaHNS BbINOJIHeHHUs 3a1aHuii (8 Kiacc)
1 BapuanT
1 2)5
3) 1. CoOpats emns 1o cxeme.
2. IloAKITI0YNTH aMIIEPMETP U BOJIBTMETP, YUUTHIBAs IPABUIIA ITOIKIFOUCHHUS IIPHOOPOB.
3. IlpoBectu npsiMble U3MEPEHUS (CHUITBI TOKA U HATIPSKCHU )
4. Ilo BEIYMCIUTENBEHON (POPMYJIE  ONPENeUTh HICKOMYIO BEJTHYHHY.

2 BapuMaHT
1)2 2)2
3) 1. CoOpartb Lemnb 1Mo CXeMe.
2. [ToAKIIOYHTE aMIIEpPMETP U BOJBTMETP, YIHTHIBAS IIPABHJIIA TIOKITIOYCHHSI TPHOOPOB.
3. IlpoBectu npsimbie H3MEPEHHS (CHITBI TOKA M HATIPSKCHHUS ).
4. ITo BEIYHCITUTEIBHON (POpMyJIe  OMPEAeIUTh HCKOMYIO BETHUNHY.



WToroBas arrecTanus o BHEYPOUHOH IEATETFHOCTH ydanmxcs 9 kinaccoB «O3aiauyeHHas GU3NKA» TPOBOIUTCA B (HOPME3AIIHUTHI TPOSKTOB.
dopma KOHTPOJISI — 3aIuTa MpoeKTa. Beaymmumu MetogaMu 00y4eHHs SBISIFOTCS: 00BICHUTENBHO-WILTIOCTPATUBHBIN, YACTUYHO-TIOMCKOBBIH,
UCCIIeI0BAaTENbCKUI: aHaNNU3 HH(OPMALMY, IIOCTAHOBKA 3KCIIEPUMEHTA, IPOBEACHUE UCCIIEJOBAaHNN. DTH METO/1bl B HAUOOJIbLIEH CTETIEHU
00ecIIeunBaroT Pa3BUTHC MMO3HABATCIIBHBIX UHTCPECOB, MHTCIVICKTYAJIbHBIX U TBOPUCCKHUX cnocoonocreii. Ponb YUYUTCIIA B O6y‘-I€HI/II/I MCHACTCs: OH
BBICTYIAET KaK OPraHU3aTop, KOHCYJIbTAHT, 3KCIEPT CaMOro Mpoliecca AeATEIbHOCTH YUaLUXCs U €€ pe3yIbTaToB.

TpeOGoBanus K 3aMTe NPOEKTA:

. Martepuran 1OCTyIIEH U Hay4YeH, UJI€U PaCKPBIThl. KaueCTBEHHOE U3JI0/KEHUE COIEPIKAHMS: YETKAs, TPAaMOTHAas pedb, lIepecKa3 TEKCTa
(morryckaetcst 3a4MTHIBAHNE IIUTAT); HanOoJiee BayKHBIC MTOHATHS, 3aKOHBI U (DOPMYJIBI AUKTYIOTCS JUIS 3aITUCH.

. Harnsanoe npencrasieHye Marepuana (¢ UCIOIb30BaHUEM CXEM, YepTeKeH, pUCYHKOB, UCIIOJIb30BaHUE IPE3CHTALIMH)

. Hcnonp3oBanne NpakTUYECKUX MUHU-UCCIIEOBAHUM (IIOKa3 OIBITA)

. KauecTBeHHBIE OTBETHI HA BONIPOCHI CIYIIATENIECH 110 TEME

. Yertko chopMynupoBaHbl BBIBOJIBI

IIpubau3uTebLHbIE TEMbI TBOPYECKHX IPOEKTOB, MPe3eHTAIMI:
1. Kak nu3meputh HEU3MEpUMOE.

2. TouHOCTH U3MEpPEHUI.

4. Ucropus kaneHaapsi.

5. OT necoYHbIX YaCcOB JJ0 aTOMHBIX.

8. ConHeyHas cucrema

9. CxopocCTb ABUKEHUSI TPAHCIIOPTA B TOPOE

10. Dueprus BeTpa

11. Kak ynep:xaTh paBHOBecue

12. Ilouemy nagarot Tena



HNudopmanuonHo — MeToanveckoe odecrnevyeHue

1. BHeypouHas nesTeIbHOCTh MIKOJIBHUKOB. MeTonn4yeckuit KOHCTpYKTOp: nocodue s yuutens/ [[.B. I'puropses, [1.B. Crenanos. — M.:
[Ipoceemenue, 2011. — 223 c. -. (CrangapThl BTOPOIO MOKOJICHUS).
2. Bueypounas nestenbHOCTh. [[puMepHbIi MiiaH BHEYPOUHOIl IeATEIHHOCTH B OCHOBHOM IIKoJe: mocobue st yuurens/. B.I1. Crenanos, /1.B.
I'puropses — M.: IIpocsemienue, 2014. — 200 c. -. (CtanaapTbl BTOPOTo MOKOJIEHHUS).
3. Paboune nporpammel. dusnka. 7-9 kiaccel: yuebHo-meroandeckoe nocodue/coct. E.H. Tuxonona.- M.:[Ipocda, 2013.-398 c.
4. 3anumarenbHas ¢pusuka. [lepensman .M. — M. : Hayka, 1972.
5. Xouy 6bITe KynuoOuneiM. Dnpmanckuit 1.U. — M. : PULT MK/, 2002.
6. ®usuka as yeiedeHHbIX. Kubanpuenko A.4., Kubanpuenko 1U.A.— Pocro v//l. : «®ennkcy, 2005.
7. Kak crath yueHbIM. 3aHsATHs 10 (u3nke A crapuiekiaccHukoB. A.B. Xyropckuit, JI.H. Xyropckuii, 1.C. Macios. — M. : I'no6yc, 2008.
8. ®ponTanpHBIC Tab0paTOpHbIC 3aHATH 10 ¢u3nke B 7-11 kiraccax o0meoOpa3oBaTeNIbHBIX yupexkaeHui: Kaura mist yaurens./mon pen. B.A.
Bbyposa, I'.I'. Hukudoposa. — M. : IIpocsemienue, 1996. 12
9. ®enepalibHBIN TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT [DNEKTPOHHBIN pecypc]. — Pexxum nocryna:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunuctepcTBa o0pa3oBanus u Hayku Poccuiickoit denepanun// opumanbHbIi caiuT. —
Pexxum nocryna: http://Munodpuayku.pd/
10. Meroaunueckas ciyx0a. M3garensctBo « BMHOM. JlaGopatopus 3HaHMiD [ DneKTpoHHBIH pecypc]. — Pexxum nocryna: http://metodist.lbz.ru/
11. UrpoBas mporpamMmMa Ha ucke «J[pakoina v 3aHuMarenbHas Gu3nka» [ DNeKTpoHHBIH pecype]. — Pexxum mocryna: http:// www.media 2000.ru//
12. Pa3zBuBaroue 31eKTPOHHBIE UTPHI «Y MHUKU — U3y4aeM IJIaHeTy» [ DNeKTpoHHbIN pecypc]. — Pexxum gocrtyma: http:// www.russobit-m.ru//
13. ABtopckas macrepckas (http://metodist.lbz.ru).

14. Anroputmsl pemieHus 3aiad no gusuke: festivai.lseptember.ru/articles/310656 17. @opmupoBaHue yMEeHUH ydamuxcs penats (pusndeckue
3amaun: revolution. allbest. ru/physics/00008858 0. html
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