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HopmartusHas 6a3a

e 3axoH P® «O0 obpazoBanuu B Poccuiickoii @eneparum» Ne 273-03 ot 29.12.2012;

denepanbHbIi rocy1apCcTBEHHBIN 00pa3oBaTeIbHbIN CTaHIapT OCHOBHOTO 001ero oopa3osanus (IIpukas
MunuctepcTBa 06pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 nexabps 2010 r. Ne 1897, B pegakuuu npukasa
MunuctepctBa oOpazoBanus u Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 r Ne 1577);

[IpumepHas ocHOBHas oOpa3oBaTeNbHasi IporpaMMa OCHOBHOTO 00111ero 00pa3oBaHus;

denepanbHbIN IEPEUYCHh YYCOHMKOB, PEKOMEHOBAaHHBIX (JIOMYIICHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccutiickoit deneparuu K UCIIOIB30BaHUIO B 00pa30BaTEIbHOM MIPOIIeCcCce B 00IIe00pa30BaTeIbHBIX OPTaHU3aAIUsIX
IIpU peasin3alii UMEIOIUX FOCYAapCTBEHHYIO aKKpeIUTaluo0 00pa3oBaTebHBIX IPOrpaMM HavyajabHOTO OOIIEro,
OCHOBHOTO 00IIIETO, CpeHero o0mero 00pa3oBaHus, yTBEPKICHHBIIN MprKa3oM MUHHCTEpCTBA 00pa30BaHUs U
Hayku PO ot 28 nekabps 2018 rona Ne 345 ¢ U3MEHEHUSIMH U IOTIOJTHEHUSIMH.

denepalibHBIN TepeYeHb YICOHUKOB, PEKOMEHOBAHHBIX (JOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHMS U HAYKU
Poccuiickoii @enepaninu K UCIOIB30BaHHUIO B 00pa30BaTEIbLHOM Ipoliecce B 00111e00pa30BaTeIbHBIX OpraHU3alusix
IIPU pean3alui UMEIOLUX TOCYJapCTBEHHYI0 aKKpPEeIUTALNI0 00pa30BaTeNIbHBIX MPOrpaMM HadaJlbHOT'O OOIIETO,
OCHOBHOTO O0ILIET0, CPETHETO OOIIET0 00pa30BaHus, YTBEPKICHHBIN MMPHUKa3oM MUHHCTEPCTBA 00pa30BaHUA U
Hayku PO ot 31 maprta 2014 roga Ne 253 ¢ u3BMEHEHUSIMU U TOTIOJIHEHUSMH.

[lepeuens opranuzaiuii, OCyeCTBISIONINX BBITYCK YUYEOHBIX TOCOOMI, KOTOpPbIE TOMYCKAIOTCS K UCTIONIb30BAHHIO
MIPH peasIn3alii UMEIOLUX FOCyAapCTBEHHYIO aKKpeIUTaIluio 00pa3oBaTebHbIX IPOrpaMM HavyajabHOTO OOIIEro,
OCHOBHOTO OOIIIETO, CpeTHEro 00IIero oopa3oBaHus, yTBEpKICHHbBIN prkazoM Munoopaayku PO ot 09.06.2016 Ne
699;

e (OcHoBHas oOpa3oBaTelibHas MIPOrpaMMa OCHOBHOTO o61iero oopazoBanust MbOY bynanosckas COLL;

e [IpumepHBIe MPOrpaMMbl BHEYPOUHOH AesTeabHOCTH. HauanbHoe n ocHOBHOE oOpaszoBanue / [B. A. I'opckuid,

A. A. Tumodees, /1. B. Cmupnos u np.] ; mox pea. B. A. I'opckoro. — 4"e uzn. — M. : Ilpocsemenne, 2014 — 111 c. —
(CranmapTsl BTOPOTO ITOKOJICHUS).

[TporpamMma ocHOBHOTO 001Ier0 oOpasoBanus. Pusuka. 7 - 9 xnaccel (aBTopel:A.B. Ilepeimkun, H.B. ®unonosuy,

E.M. I'ytauk). ®usuka. 7-9 xnacceel: paboune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e uza., nepepad.-M.: Ipoda,
2015. —400c.,

JlaTta yTBEp)KACHUS: 29.08.2024r.
OO0111€€ KOJIMYECTBO YaCOB: 34
YpoBeHb peanuzaiuu: 0a30BBIN

CpoK peanu3zanum:

01.09.2024 - 30.05.2025




ILlnanupyemblie pe3yabTaThl 0CBOCHUS KYPCa BHEYPOUHOU AeSTeJILHOCTH N0 pu3UKe

IIOTPELIHOCTEN pe3yIbTaTOB

W3MEPEHHUI;
YMETD IPUMEHATD

TCOPCTUUCCKHUE 3HAHUS 10

(¢u3uKe Ha IPaKTHKE;

-pemath Gpu3nYECcKue 3a1a9u
Ha NPUMCHCHUCIIOTYUCHHBIX

3HAHUM; BEIBOJUTH U3

B CBOCH cucTemMe
3HAHWUM: OTJIMYATh
HOBOE OT yXke
HW3BECTHOIO;

K. - ymets paborats B
nape M KOJUJIEKTHBE

HEMOCPEICTBEHHO HE
oOpaleHHyo K
yyareMycs;

-OIICHUBATh
COOCTBEHHYIO
Y4eOHYIO

JeSITETLHOCTD

OBIT, OXpaHa
OKpYKaroleun
cpenbl)

- IPOBOJIUTH
HAOJIFOICHUS
(buzmyecKux
SIBJICHMI;

KJlacca; yMeTh
HaOJIFOAATh U
OIHCHIBATH

SIBJICHUS

K. — ymets paborats
B Iape u
KOJIJICKTHBE;

[IporpamMma no3BoJisieT JOOUTHCS CIAETYIONIUX PE3YIBTATOB OCBOCHHUSI Kypca BHEYPOUHON  JIESITEILHOCTH
OcHoBHasi rpynna y4yammxcst Hern ¢ OB3
(BKJIIOYASI MHHTETPUPOBAHHbIX)
IIpenmeTHbIe MeTanpeameTHbie JIMYHOCTHDBIE IIpeameTHbie MeTtanpeamMeTHbie JIMYHOCTHBIE

- YMETh I0JIb30BATHCA P. —ymeTh paboTaTh 1o | -pa3BuBaTh - UMETh P. —ymets pabotath | -pa3BuBaTh
METOJaMH HAyYHOTO [IPEUIOKEHHBIMUHCTP IO3HABATEIbHBIEC MPEACTABJIEHNE O | IO NPEAJIOKCHHBIM | IMO3HABATEIILHEIC
HCCIICIOBAHUS SIBICHUMN YKIUAM; YMEHUE WHTEPECHI, IIPUPOJIE HHCTPYKIHUSM; HHTEPECHI,
PUPOLEL; U3J1arath MBICIIA B WHTEIUIEKTYAJIBHBIE U | Ba)KHEHIITNX YMEHHE U3Jiarath

- IPOBOJUTH YETKOM JOTHUeCKOM TBOPYECKHUE (buznueckux CBOH MBICJIA B - MOTUBHPOBATH
HaOJII0ICHHUS, MIOCJICAOBATEIIbHOCTH; CIIOCOOHOCTH SIBJICHHI JIOTUYECKOM CBOU JICHCTBUS,
IUIAHUPOBATH U aHaJIU3UPOBATH YYaluxcs, -AEMOHCTPUPYIOT | IMOCICAOBATEIHLHOCT
BBINIOJIHATH cOoOCTBEeHHYIO PaboTYy: YMEHHUE u; - BOCIIPUHUMATD
SKCIICPUMCHTDI; COOTHOCHUTH IIJIaH U - MOTUBUPOBATHL CBOU pa60TaTL C II. - YMCHUC PEYb YUUTCIIA
-00pabaThIBaTh PE3yIbTATHI COBEpIIEHHBIE JEWCTBUS; BBIPAXATh | pasHBIMH OTJIMYATh HOBOE OT | (OTHOKJIACCHUKOB),
WM3MEPEHHI; OIepanyu, BeIACIAITD TOTOBHOCTH B JII000H | ncTouHukamu YK€ U3BECTHOTIO; HENOCPEIACTBCHHO

L 0OHApYKUBAThH 3TaIbl ¥ OLICHUBATh CUTYallUU NOCTYNHUTh | mHpOpMaIwH; nepepadbaTbIBaTh HE O0palleHHYIO K
3aBUCUMOCTH MEXIY Mepy OCBOEHUS B COOTBETCTBHUH C - YMETh [OJIY4YEHHYIO yJanemycs,
buznueckuMu Ka)XJI0T'0, HaXOIUTh npaBUIaMHA HMCIIOJIb30BAaTh MH(POPMALHIO,
BCIIMYMHAMU, OIIINOKH, IMNOBCACHUA, IIOJTy4YCHHBIC JIeJIaTh BHIBOJGI B -OLCHUBATh
-00BACHATH MOJIy4YEeHHBIC YCTaHaBJIUBATh UX - BOCIIPMHUMATh peyb 3HAaHUAI B pe3yJibTaTe C06CTB6HHYIO
pe3ynbTaThl U A€NaTh BBIBOIABL, | IPUYMHEL YUUTEIS MMOBCEAHEBHOM COBMECTHOM y4eOHyIo
-OIICHUBATh I'PAHUIIBI I1. — opuenTHpoBaThes | (ONHOKIACCHHUKOB), JKHM3HHU (9KOJIOTHs, | paOOTHI BCETO ACATCIBHOCTD




Coaep:xaHue BHeypouHOii AesTebHOCTH 0 Gusnke «O3anavyennast puznka»8 Kiace

Neo Ha3Banmue pa3nesa (Tembl) Copaeprxxanue y4yeOHOro npeamera, Kypca
1. | Pusnyeckuii MeTO Omnpenenenue 1EHBI JelIeHus MPpUOOPOB, CHATHE Nokazanuil. Ornpeaenenue
U3YYCHUS IPUPOIBI: IIOIPETHOCTEUU3MEPEHU .
TeOpeTUYEeCKUu 1
JKCIEPUMEHTAIbHbIH
2. | TenuioBbIe sIBJICHUA U Ornpenenenue yJIMHEHUS TeJa B IPOLIECCE U3MEHEHUS TeMIlepaTyphrl. Pemenue 3anau
MeTOAbI HXHCCIEI0BAHUSA Ha OIIpeJIeJICHUE KOJIMYECTBA TEIUIOTHL. [I[pMeHeHre TemioBoro paciupeHus 1s
perucrpauuu
TeMIieparypsl. MccnenoBanue nporeccoB IIaBICHNS U OTBEPACBAHNUS.
Nzydenue yctpoiicTBaTeIoBbIX ABUrareneil. [IpubGopsl 1 usmepenus
BJIYKHOCTH BO3/1yXa.
3. | DaexkTpuyeckue siBJICHUSA U Ornpenenenue yaenbHOTO CONPOTUBIIEHUS TPOBOAHUKA. 3aKkoH OMa ISl y4acTKa LEIH.
METOAbIMX HCCJIeI0BAHUSA Pemennesanau. MccnenoBanue u UCIONb30BaHUE CBOMCTB DJIEKTPUYECKHUX
KOHJIeHcaTopoB. Pacuer
norpeobisiemoit anexktpoaneprun. Pacuer KII/I anektpuueckux yctpoicTs. Pemenue
3aga4 Ha 3akoH J[>xoyJis -JIeHna.
4. | DuekTpoMarHuTHbIE SIBJICHUS [Tonyuyenue u puxcupoBaHHOE N300paKEHHE MarHUTHBIX ToJIel. I3y4yeHue cBOMCTB
anekTpomarHurta. Mzyuenne Moaenu 3J1eKTpoaBuraress. PereHne kauecTBEHHbIX 3a/1a4.
5. | Ontuka N3yuenune 3akoHOB oTpaxkeHusa. HabnrogeHne oTpaxeHus 1 MpeoMIIEHUs CBETA.

N300paxenus BauH3ax. OnpeneneHue ri1iaBHOro POKYyCHOI0 pacCTOSIHUS M ONITUYECKON
cwibl TuH3bl. Habmonenne nntepdepenium ceera. Pemenne 3aqad Ha IpeIoMIIEHHE
cBeTta. HabmroieHre noaHoro oTpaxeHus

CBETAa.

TemaTu4eckoe IIAHUPOBAHME
8kuacc




Haumen Conep:xxanue Koauu ®opma Hcnoan3oBanne Hdara
OBaHHe €CT BO 3aHATHA obopynoBanus «Touka
pasaeJa 4acoB pocrta»
I. ®usuyeckuii MeTOA U3YYECHUS IPUPOABLI: TeOpeTHYECKUi| 3 4
HIKCIIEPUMEHTAIbHbIH
Beoanoe 3anstre. MHCTPYKTaXk 110 TEXHHUKE 1 Oecena O3zHakomMIieHHE C
oe3onacHoctu. Ha 6aze [lentpa "Touka Pocra" 1uQpoBoii 1adoparopueit
"Touka pocra"
DkcrniepuMeHTanbHas padota Ne 1 «OnpeneneHue [eHbl 1 OKCTICPUMCHT | JIuHelWKa, JeHTa MepHasl,
JENICHUS TPUOOPOB, CHATUE TTOKA3aHUID) U3MEPUTEIIbHBIN
Ha 6a3e LleaTpa "Touka Pocra" LWINHID, TEPMOMETD,
JATYMK TEMIIEPATYPhI
Ornpenenenue NorpemHocTend n3Mepenus. Pemenne 1 pelieHue
KAQ4EeCTBEHHBIX 3aJ1a4. 3aja4
I'nasa II. TemioBble siBJeHUsI  METOAbI UX 8u
HUCCJICIOBAHMS
OnpeneneHue yIMHEHHS Tea B MPOolLiecce 1 OIIBIT - JlaboparopHbrii
M3MEHEHUATEMIIEPATYPbI ucciaenosan | TCPMOMETD, MATIHUK
Ha 6a3e LlenTpa "Touka Pocta" He TEM-PBbI
Pemenune 3a1a4 Ha onpeiesieHUE KOJIMYECTBA TEILIOTHI. 1 pelIeHue
3a1a4
[IpruMeHeHune TEMIOBOro paCUIMPEHUS 1JIsl PETUCTPALUN 1 MpE3EHTALUs
TeMIlepaTypbl. AHaIN3 U 0000IIeHIE BO3MOKHBIX
BAapHaHTOB
KOHCTPYKLIMH.
OkcnepumenTanbHas padora Ne 2 «MccnenoBanue 1 OKCTICPUMCHT | J[aTYMK TEMIIEPATYPBI,
IIPOLIECCOBIUIABICHUS U OTBEPACBAHUS. KaJIOPUMETP, COCYH C
Ha 6a3e LleaTpa "Touka Pocra" TArOIIMM JbJI0M,COCY/I,
AJIEKTPOHHBIE BECHI.
[Tpaktuueckas pabora Ne 1 «M3yuenue crpoeHus 1 [IpaKTUYeCcKa
KPHUCTAJIOB, UX S
BBIPAIIIMBAHHEY. paboTta
N3ydeHne ycTporcTBa TEILUIOBBIX JBUTATEICH. 1 JIEeKL s




10 [TpuGopsl AJ1s1 U3MEPEHUS BIAKHOCTH. 1 OKCIEPUMEHT | J[aTunK TeMIEPaTyphl,
DKcnepuMeHTallbHas paboTa TepMOMETp, MapJs,
Ne 3 «Onpenenenue BIaxHOCTH BO3/1yXa B cocy1 cBojIoi
kabuneTax mkoJib» Ha 6aze [lentpa "Touka Pocra"

11 Pemenne kauectBeHHbIX 3a1a4 Ha onpenesnenne KI1/] 1 Ipemenne
TerioBoroasuratesns. https://uchitel.pro/3anaun-na-kmu- 3ama4
TEIJIOBBIX-/IBUTATEIEH/

II1. DnexkTpuYecKkue siBJICHUSA U METOABI UX 8u
HCCJIeIOBAHMS

12 [IpakTrueckas pabora Ne 2 «OnpeneneHue 1| Mpaktuuec | JlaTuuk HampsxeHus,
YAEJIbHOTOCONPOTUBICHUS PAa3IMUHbIX KasipaboTa | BOJIBTMETP
IIPOBOJTHUKOB. IBYXIIPECIIbHBIN,
Ha 6a3e LlenTpa "Touka Pocra" UCTOYHUK MMUTAHUS,

KommiextrpoBonos
,KEGH PE3UCTOPHI
13 3akon OMa 17151 yyacTka uenu. Pemenue 3agad. 1 pelIeHue
3a/1a4

14 HccnenoBanue u UCMOJIL30BaHUE CBOKWCTB | HaOJII0CHUE
IIEKTPUYECKUX
KOHJIEHCATOPOB.

15 Pemenue 3a1a4y Ha 3aBUCUMOCTD COITPOTUBIIEHUS 1 peleHne
IPOBOJTHUKOB OT 3a1a4
TEeMIIEpaTyphbl.

16 I[IpaxkTuueckas pabora Ne 3 «Pacuér 1| Mpaktuuec | JlaTuuk Toka, 1aT4uK
NOTPeOIIEMONIAEKTPOIHEPT U KasipaboTa | HampsKeHus, aMIepMeTp
COOCTBEHHOTO IOMa. IBYXIIPECIIbHBIN,
Ha 6a3e LlenTpa "Touka Pocra" BOJIbTMETP

IBYXIIPECIIbHBIN,
JAMIIOYKa, HICTOYHUK
MIUTaHUSA, KOMILIEKT
IIPOBOJIOB, KJIFOY
17 Pacuér KII/] anmekTpuyeckux ycTpoicTB. 1 pelieHue
3aja4
18 Pemenue 3anay Ha 3akoH /[xoyns - Jlenua. | Pemenue

3aaaqd



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/
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/

19 Pemenune kaueCTBEHHBIX 3a71a4. JlenoBas
urpa
IV. DiiekTpoMarHuTHbIE SABJICHUS
20 [Tonyuenue u puKCUPOBAHHOE U300pAKEHNE 1 IIpaKTUYECKast HemoHcTpauus
MarHuTHeIX noseit. Ha 6ase Llentpa "Touka Pocra" pabota «H3mepenue
MArHMTHOTO TOJIAA
BOKPYT POBOAHUKA C
TOKOM: JTaTYUK
MAarHMTHOTOTIOJIS, ABa
ITaTUBA, KOMIUIEKT
MIPOBOJIOB, UCTOYHUK
TOKA,KJITH0Y
21 M3ydeHne CBOMCTB AIEKTPOMArHuTa. 1 HaOJIIO/ICHHE
22 N3yueHne MOJIENu IIEKTPOABUTATENS. 1 JEKLUS, IEM.
DKCHEPUMEHT
23 OKCKypcHsl. 1 Oecena
24 Pemenne kauecTBEHHBIX 3a7a4. 1 pelieHue
3a1a4
V. Ontuka 10
25 N3ydenne 3aKOHOB OTPaKEHHUSI. 1 JIEKL s, JIEM.
DKCIEPUMEHT
26 OkcnepumenTtanbHas padora Ne 4 «Habmronenue 1 OKCHICPUMEHT |OCBETUTENH C ICTOUHUKOM
OTPaXECHUS UIIPEJTOMIICHUS CBETAY. cBeTa Ha 3,5 B, HCTOUHUK
Ha 6aze HCHTpa "Touka Pocrta" [MUTAHUS, KOMIIJICKT
IPOBOJIOB, LIEJIEBAS
nuagpar-ma,
MOJYIWJIMHJIP, TUIAHUIET Ha
MJIOTHOM JIUCTE C
KPYT'OBBIM TPAHCTIOPTUPOM
27 DkcrniepuMeHTanbHas padora Ne 5 «M306pakenus B 1

muH3ax».Ha 6aze [lentpa "Touka Pocra

HKCIIEPUMEHT

[OcBeTUTEND C HCTOYHHUKOM




cBeTa Ha 3,5 B, uctounuk
MUTAHUS, KOMILIEKT
IPOBOJIOB, LIIEJIEBAS
nmuadpar-ma, 3KpaH
CTaJIbHOM, HAIIpaBJIAIOLIAs
C UBMEPUTEIBHOM
[IKaJI0,CO0nparoIne
JTMH3bI, PACCEUBAIOLIAS

28 OkcnepuMmeHTalibHas padora Ne 6 «Onpenenenue AKCIIEPUMEHT
TJIABHOTO
(hOKYCHOTO pacCTOSIHUSL U ONITUYECKON CUJIbI JIMH3BD.
29 DOkcnepuMmernTanbHas padora Ne 7 «Habmronenue 3KCIIEPUMEHT
UHTEPPEPEHIINH U
T pakIuy CBETa.
30 Pemenue 3a1a4 Ha IIpeIOMIICHUE CBETA. pelIeHue
3a/1a4y
31 DkcrniepuMmeHTanbHas padota Ne 8 «Habnmronenue AKCIIEPUMEHT
MOJIHOT'O
OTPAKECHUS CBETAY.
32 Pelienue kayeCcTBEHHBIX 3a/1a4 Ha OTPAKEHUE CBETA. pelieHue
3aj1a4y
33 3amuTa npoekToB. [IpOeKTHI. HCCJIEIOBAHHUS
34 HUToroBbiii KOHTPOJIb 3HAHMH. JTUJAKTUUECKO
€ 3aJJaHue
34
u
mo

20




[Iporpamma npenmnosnaraet pa3audabie HOPMbI KOHTPOJIS MPOMEKYTOYHBIX M KOHEUHBIX pe3yIbTaToB. B pesynbrare
M3yYeHUs JAHHOTO Kypca KOHTPOJIh 3HAHUI M HABBIKOB YJaIIuXcs OyAeT MPOXOIUTh B TEUCHHE YIeOHOTO Kypca - B (hopme
(POHTATLHOTO OTPOCa, CAMOCTOSATEIBHBIX MTPAKTUYECKUX PAOOT, TUCKYCCHIA ¢ BRICTPOCHHBIMU JIOTHIECKUMU IEMTOYKAMHU U
nokazarenbcTBaMu. OIIEHUBAETCS CAMOCTOATEILHOCTh BBITIOTHEHUS 3a/1a4, TaK K€ paboTa yJarmuxcs OIeHUBAETCS C
Y4E€TOM X aKTUBHOCTH, KAYECTBA MOATOTOBIICHHBIX BBICTYIUICHHH, IEMOHCTPAIIMOHHBIX OIBITOB, YMEHUW PEIICHHS 3a1a4.
OrneHnBaeTCs TaKkKe y4acThe B 00CYKICHHH, KA9eCTBO 3a/1aBa€MbIX BOIIPOCOB, BIaJICHIEMOHOJIOTHIYECKON U
JIUAIOTUYECKON PeYbi0, YPOBEHb (PM3HUECKON KOMITETCHIINH.

HToroBas arrectaiys 1o BHEYPOYHOU JIEATETLHOCTH yUarmuxcs 8 kiaccoB «O3agadeHHast (PU3MKa» IPOBOIUTCS B
dhopMe TUAAKTUIECKOTO 3a/IaHUS B IIEJISAX OMPECICHHS CTETICHN OCBOCHUS YYAIIUMHUCS Y4eOHOTO MaTepurana 1o
NPaKTHYECKON PU3MKEe, B paMKaX OCBOCHHS OCHOBHOHM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMsI.

3amanusi OpUECHTUPOBAHBI Ha MPOBEPKY YCBOCHUS COACPKAHUS Pa3/eIOB/TEM:

- DJleMeHmbl CMAMUKU, Menjiosvle A61eHUsA, dNeKMPOCMAMUKA, 3aKOHbL NOCIMOSHHO20 MOKA, 3AKOHbL ONMUKU (MOOYIb 8 Kiacc),

Dopma - oudakmuueckoe 3a0anue (mecmol, npaKmuieckue 3a0anus, peuleHue meopyeckKux 3a0ai) COCTaBICHbI

B JIByX BapuaHTax. Bpemst BeInoaHEHUs! paOOThI — OJIUH YPOK.



ILian padorsl (8 Kiacc)

Homep | [Iposepsiemble 3JeMeHTbI ITpoBepsiemble basn 3a
321aHUS | comepiKaHMs yMeHus BbINOJIHEH
He3aJaHus
1.1 SBnenus TernnonpoBoAHOCTH | OObsICHEHUE SIBJICHUN TEIJIONPOBOAHOCTU 1
1.2 ArperatHble COCTOSTHUS Urtenue rpadvkoB HarpeBaHUs Te. 1
BEILIECTBA
1.3 3aKOHBI TOCTOSTHHOTO TOKa | IIpakTrdeckrue yMeHHS Mo paboTe ¢ IEKTPOIPHOOpaMHu. 4
YMenue
HAaXOKJEHUsI BEJIMYMHBI SKCIIEPUMEHTAIbHBIM METOJIOM
ATOT'O 6
2.1 SBneHus TernnonpoBoAHOCTH | OObsICHEHUE SIBICHUN TEIJIONPOBOAHOCTU 1
2.2 ArperatHble COCTOSTHUS Utenue rpadukoB OXJIAXKICHUS TEI. 1
BEILIECTBA
2.3 3aKoHbI TOCTOSIHHOTO ToKa | [IpakTudeckue ymeHus mo pabore c IeKTponpudopamu. 4
YMenue
HAXO0XJICHUS! BEJIMYMHBI SKCIEPUMEHTAIbHBIM METOOM
ATOI'O 6

MakcumalibHOE KOJTHYECTBO OAJIIOB 32 BHITIOJHEHUE pa0OTHI COCTABISIET 6 OaJlioB.
BrictaBinenue ormeTok: otMeTka «5» - 80-100% - 5-6 0Gamna, otmetka «4» - 66%-79% - 4

Oaima, otMeTKa «3» - 30%-65% -

2-3

Oaia,oTMeTKa «2» - menee 30% - 1 Gan.




l'[pomemy'roql-[aa aTTecranua 8 ki1acca
«O3agayennas pusuka»Bapuant 1

1.Ha cHer moyio>Kuiim Tpu Kycka CyKHa pa3JIMdHOM OKpacKu: OClIblii, YepHBIH U 3eseHblid. Koria cosHile mpurpero, To CIycTs HEKOTOPOe BpeMs
ol HUMH MpoTasii cHer (puc. 98). KakuM HOMEpOM Ha 3TOM pUCyHKE 0003HA4YEHO Oelioe, YepHOE U 3€JICHOE CYKHO?

1. benoe — 1, uepnoe — 2, 3enenoe — 3.
2. benoe — 2, yeproe — 3, 3eneHoe — /.
3. benoe — 3, yepHoe — 1, 3eneHoe — 2.

2. Ilpu xako¥ TemriepaType Hadaycs MPOIECC MIIaBICHUS? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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Puc. 101



1. C06epHTe IOCIIb 110 CXEMC. OHpe,Z[eJ'II/ITC COIIPOTUBJICHUEC DJICKTPUYCCKUX JIAMIT UCITIOJIB3Y S aMIICPMETP, BOJIBTMETP.

1

T

—] L
Puc, 176

npOME)KYTO‘IHaH aTTecranusa 8 Ki1acca
«O3anavennas pusuka»Bapuanr2

1. K pmomeuyke mpuOUTHI /B2 OJMHAKOBBIX JIMCTa O€sloi ecTu. BHYTpeHHsSSI MOBEPXHOCTh OJHOTO M3 HHUX TMOKPHITA
KOIOThIO, 4° ffpyrast ocraBiieHa Onectsmed. K Hapy HOW MOBEPXHOCTH JIHMCTOB MNPUKIEEHbl BOCKOM CHHYKH. MEXIy JIHCTaMU I[OMEIIA0T
packajieHHbII MeTaynueckuil mapuk (puc. 93). OnHOBpEeMEHHO JIM OTHAaAyT CHUYKU OT JIUCTOB XKECTU?

1. OmHOBpEMEHHO.
2. Ot 3aKOMYEHHOI MOBEPXHOCTH CIIUYKHU OTMATYT pPaHbILIE.
3. Ot Gnecrtsel MOBEPXHOCTH CIIMYKH OTHAAYT PaHbLIE.

2. IIpu xako# TeMIepatype Hayajcs MpoIecc OTBEpACBaHUA?



c) a (°c) 3
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1.50 °C; 2.80°C; 3.600°C;4.1200 °C; 5. 1000 °C. Pac. 101

e Cobepure nens no cxeme. Onpenennure padoTy, BHITOJIHEHHYIO 3JIEKTPUUYECKUMHU JIaMIIaMH B TEUEHHE 5 MUH, UCIIOJIb3Ysl aMIIEPMETD,

BOJIbTMETP, CCKYHAOMCED

~
1
T e .

Puec. 176




D1

2)

1)2

3)

OTBeThI M KPUTEPUU OLleHUBAHM S BbINOIHEHUSA 3aJaHUI
(8 xks1acc)

2)5 1 BapuanT
1. CoGpatsp 1emns 1mo cxeme.
2. [loaxrounTh aMIEpPMETP U BOJBTMETP, YUUTHIBas MPaBUJIa MOJKIOYEHHS IPHOOPOB.
3. IIpoBecTu npsiMble U3MEPEHNUS (CHIIBI TOKA ¥ HATPSHKEHHS)
4. 1o BBIYMCIUTETBHON POPMyYJIE  ONPEAEIUTh UCKOMYIO BETUUUHY .

2 BapuUaHT
2)2
1. CobpaTts 11emb 1Mo cxeMe.
2. [ToaxiIr0unTh aMIepMeTp U BOJIBTMETP, YUUTHIBAsS MpaBHiia MOAKIIOYEHUs TPUOOPOB.
3. IIpoBectu npsiMble U3MEpPEHUs (CUIIbI TOKA U HAIIPSKEHUS ).
4. Tlo BeluuCIUTENBHON OPMYJIE  ONPENEIUTh HCKOMYIO BEIMUHHY.



NudopmannoHHo — MeTOANYECKOE O0ecTiedeHue

1. BHeypouHas AesTenbHOCTD MIKOJIBHUKOB. MeToauueckuii KOHCTpyKTop: nocooue s yuurenst/ [1.B. I'puropses, I1.B. Crenanos. — M.

ITpoceemnienue, 2011. — 223 c. -. (CtanaapThl BTOPOTO TTOKOJICHHS).

2. BHeypouHast nesTeabHOCTb. [IpuMepHBIii T1aH BHEYPOUHOM JesITeIbHOCTH B OCHOBHOM 1mIKouie: nocooue mig yuutens/. B.I1. Crenanos, /1.B.
I'puropseB — M.: [Ipoceemenue, 2014. — 200 c. -. (CtarmapTsl BTOPOTO TTOKOJICHHUS ).
3. Paboune nporpammsbl. Pusnka. 7-9 knaccel: yuebno-meroauueckoe nocoodue/coct. E.H. Tuxonosa.- M.:[Ipocga, 2013.-398 c.
4. 3anumatenpHas ¢usuka. [lepensman .. — M. : Hayka, 1972.
5. Xouy 6wt Kynmubunsim. Dnpmanckuit .. — M. : PUL] MK/]], 2002.
6. ®usuka 11 yinedeHHbIX. Kubansuenko A.4., Kubampuenko U.A.— PoctoB H//1. : «®enukcy, 2005.
7. Kak cratp y4eHbIM. 3aHsATHs 10 (pu3nKe A crapieknaccHukoB. A.B. Xyropckuit, JI.H. XyTtopckwuii, 11.C. Macnos. — M. : I'no6yc, 2008.

8. ®poHTanpHbIC Ta0opaTOpHBIC 3aHATHS 10 Gu3nke B 7-11 knaccax o0meoOpa3oBaTenbHBIX yupexaeHuii: Kaura ais yautens./mon pen. B.A.
Bypoga, I'.I'. Huxugoposa. — M. : IIpocsenienune, 1996. 12

9. ®enepasbHBIN TOCYAPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT [DNEKTPOHHBIN pecypc]. — Pexxum moctyma:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunucrepcTBa o0pazoBanus u Hayku Poccuiickoit @eneparun// opumaibHbIi CalT. —
Pexxum noctyma: http://munoOpHayKu.pd/
10. Metoaunueckas ciayx06a. M3natensctBo « BMHOM. JlaGopaTopus 3HaHMi» [ DnekTpoHHbIi pecypc]. — Pexxum noctyna: http://metodist.lbz.ru/
11. UrpoBast mporpamMmma Ha aucke «Jlpakomia u 3aHuMartenbHas Gu3uka» [DIeKTpoHHbIN pecypc]. — Pexum mocryna: http:// www.media 2000.ru//
12. Pa3BuBaroIIne JICKTPOHHBIE UTPHI « Y MHUKH — H3y4aeM IDIaHEeTY» [ DNeKTpOHHBIN pecypc]. — Pexxum gocryma: http:// www.russobit-m.ru//
13. ABtopckas mactepckas (http://metodist.lbz.ru).

14.  Anroputmbl pemieHus 3a1a4 mmo ¢usuke: festivai.lseptember.ru/articles/310656 17. ®opmupoBaHue yMEHUH y4aIuxcs penarh pu3ndeckue
3anmaun: revolution. allbest. ru/physics/00008858 0. html
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