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TlosicuuTenbHAA 3ammmucKa

HopmaruBHas 0a3a
NPOrpaMmbI:

e 3akon PO «O06 o6pazoBanuu B Poccuiickoir @eneparm» Ne 273-D3 ot 29.12.2012;

e @enepanbHbI rocynapcTBEHHBIN 00pa3oBaTeIbHbIN cTaHAAPT OCHOBHOTO obuiero oopaszosanus (IIpukas
MunucrepcrBa 06pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 nekadpst 2010 r. Ne 1897, B pegakuuu npukasa

MunuctepctBa o0pazoBanus 1 Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 v Ne 1577);

e [IpumepHast ocHOBHasi 0Opa3oBareabHas MporpaMmMa OCHOBHOTO 00IIero 00pa3oBaHusi, OA00pEHHAs PeIieHuEM
(dhenepanbHOTO Yy4eOHO-METOAMYECKOTO OOBEAMHEHUS 10 00IIeMy 00pa3oBaHuto (MpoTokoi oT § ampenst 2015 r. Ne
1/15);

o ®denepanbHBIN NEpeUCHb YICOHNKOB, PEKOMEHIOBAHHBIX (JOMYIICHHBIX) MUHUCTEPCTBOM 00pa30BaHUS U HAYKU
Poccwuiickoit @eneparuu K UCHIOIB30BaHUIO B 00pa30BaTEIILHOM IPOIIecce B 00IIE00pa30BaTeIbHBIX OPraHU3aIUIX
IPU pealin3allii UMEIOUINX TOCYIapCTBEHHYIO aKKpeIUTAINI0 00pa30BaTeIbHbIX MPOrpaMM HayalbHOTO OOIIETo,
OCHOBHOTO O0IIIEeT0, CPEeTHETO O0IIeT0 00pa3oBaHusl, YTBEPKICHHBINA MTPHUKA30M MHUHHUCTEPCTBA 00pa30BaHUS U
Hayku P® ot 28 nexabps 2018 rona Ne 345 ¢ u3MeHEHUAMU U TOMOTHEHUSIMU.

e depaepanbHBIi TEpEYCHb YICOHUKOB, PEKOMEH/IOBAHHBIX (JIOMyIICHHBIX) MUHHUCTEPCTBOM 00pa30BaHMs U HAYKU
Poccuiickoit @enepanuu K HCIOIB30BaHUIO B 00pa30BaTeIbHOM MPOLIECCe B 001I€00pa30BaTENbHBIX OPraHU3aIHIX
IIPY peaau3anny HMEIONINX TOCyIapCTBEHHYIO aKKPEAUTANI0 00pa30BaTeIbHbBIX MPOrpaMM Ha4aJIbHOTO OOIIETo,
OCHOBHOT'O 00I1Iero, cpeIHero oo11ero 0opa3zoBanus, yTBEpKISHHBIN NpruKka3zoM MuHHUCTEpCTBA 00pa30BaHUs U
Hayku P® ot 31 mapta 2014 roma Ne 253 ¢ n3MEHEHHUSIMH U JTOTIOJTHEHUSIMH.

e [lepedyeHp opraHu3zaIyii, OCyIIECTBIISIONINX BBIMTYCK Y4€OHBIX TOCOOUH, KOTOPBIE TOMYCKAIOTCS K
UCTIOJIb30BAHUIO TP peaTU3ali UMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM
HayaJbHOT0 00LIEr0, OCHOBHOTO OOIIEr0, CPEAHEro 00Iero 00pa3oBaHus, yTBEPkKAECHHBIN NpruKka3zoM MUHOOpHaYKH
P® ot 09.06.2016 Ne 699;

e OcHoBHas oOpa3oBaTelibHas IporpaMmMa ocHOBHOTro oomero oopazosanusi [ bOY OOI Ne2 r.o. OTpaaHblii;

e [IpumepHBIe IporpaMMbl BHEYPOUYHOI aAestenbHOCTH. HavansHoe n ocHOBHOE oOpas3oBanue / [B. A. 'opckuid,

A. A. Tumodees, 1. B. CmupHoB 1 ap.] ; mox pen. B. A. I'opckoro. — 4"e m3n. — M. : [Ipocemenne, 2014 — 111 c. —
(CrangapTsl BTOPOTO MTOKOJICHHS ).

e [Iporpamma ocHoBHOrO 001IeTO 0Opa3zoBanus. dPusnka. 7 - 9 knaccel (aBTops:A.B. Ileppimkun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 xiaccer: padoune nporpammsr / coct. @50 E.H. Tuxonosa - 5-e u3j., nepepad.-M.: [Ipoda,
2015. — 400c.,




Mecto AUCIUIIJIMHBI B y‘-leﬁHOM IJIaHEe

IMpeamer KosmuecTBo 4acoB B Heell
Mpexmernan pen 0JINYeCTBO Yaco e1eJI10
obJs1acTh
Kaace 5 KJ1ace 6 kiIace 7 knace 8 kiace 9 kimace
Obs3arenbHas yacTh ((eaepaabHblii KOMITIOHEHT)
0 0 1 1 1
EcrectBeHHOHAY > >
JHbIE IPEIMETH Odwusnka Yacts, hopmupyemas yuaCTHUKaMu 00pa30BaTeIbHBIX OTHOIICHUHN (PETHOHATBHBIN KOMIIOHEHT U
P KOMITOHEHT 00pa30BaTeIbHOTIO YUPEKICHHS)
0 0 0 0 0
Hroro: 0 0 0 0 0
AJIMUHUCTPAaTUBHBIX KOHTPOJIBHBIX PA0OT: 0 0 0 0 0
KoHTposIbHBIX paboT: 0 0 0 0 0
JlaGopaTopHbIX padoT: 0 0 0 0 0
[TpakTuyeckux padboT: 0 0 27 11 12

l. HJIaHI/IpyeMLIe pe3yabTaThbl 0CBOCHHS KypcCa BHeypO‘IHOﬁ ACATCJIBbHOCTH 110 (lmsmce

[Iporpamma no3BosisieT JOOUBATHCS CIEIYIOLIUX PE3YIbTATOB OCBOEHHUS Kypca BHEYPOUHOU ACSTENbHOCTH

HasBanmue OcHoBHas rpynmna y4ammxcs Jdern ¢ OB3
npeaMera (BKJII09as1 MHHTETPHPOBAHHBIX)
Kypca
Breypoun IIpeameTHbIe MeranpeamMeTrHble JInyHOCTHBIE IIpeameTHbIe MeranpeaMeTrHble JInunocTHbIC
ast
ACATCIIBHO | - yMETb I10JIb30BaThC P. —ymeth paborats o | -pa3BuBaThH - UMCTh P. —ymets paborats | -pa3BUBaTh
CTh METOJaMH HAYYHOTO MIPEIIOKEHHBIM ITO3HABATEJIbHbBIE MIPEACTABICHUE O | MO MPEAIOKEHHBIM | IMO3HABaTEIbHBIE




«Puszuka
B 3aja4ax
U
JKCIEePUM
€HTaX»

WCCJICIOBAHUS SIBJICHUI
TIPUPOJIBI;

- IPOBOJIUTH
HaOJII0IeHYS,
IUTAHUPOBATh U
BBITIOJTHSTD
IKCIIEPUMEHTHI;
-00pabarTpIBaTh
pe3yJIbTaThl NU3MEPEHUI;
- IPECTABIATH
pe3yJIbTaThl U3MEPEHHUI C
IIOMOIIIBIO TAa0IHII,
rpaukoB 1 GopMyI;

- OOHapyKUBaTh
3aBUCHUMOCTH MEXITY
bU3UIeCKUMHU
BEJIMYUHAMU;
-00BSICHITDH TIOJTyYEHHbBIE
pe3yabTaThl U JIeTaTh
BBIBO/IBI;

-OIICHUBAThH TPAHUIIBI
IIOTPELIHOCTEN
pe3yNIbTaTOB U3MEPEHUH;
- yMETb IPUMEHSTh
TEOPETHUUECKUE 3HAHUS
1o pU3HKe Ha MPAKTHKE;
-pemath Gpu3nuecKue
3a/1a4y Ha IPUMEHEHUE
MOJTYYECHHBIX 3HAHUM;

- BBIBOJMTD U3
AKCIIEPUMEHTAITLHBIX
($aKTOB U TEOPETUUECKUX
Moenen puznyeckne
3aKOHBI;

- YMETh JOKJIAJIbIBATH O
pe3ylbTaTax CBOETro

WHCTPYKIHUSM; YMCHUE
W3JIaraTh MBICJIU B
YETKOU JIOTUYECKOU
MOCJIE0BATEIHHOCTH;
AHATM3UPOBATH
CcOOCTBEHHYIO PaboTYy:
COOTHOCHUTb IUJIaH U
COBEpLICHHbIE
OTIepaIuy, BBIJCIIATh
STamnbl U OLEHUBATh
Mepy OCBOCHUS
Ka)KJ0T0, HAXOUTh
OIIINOKH,
YCTaHABJIMBAThH UX
MIPUYUHBL

I1. — oprieHTHpOBATHCS
B CBOEH CHUCTEME
3HAHUN: OTIIUYATH
HOBOE OT yXKe
U3BECTHOIO;
nepepadaTbIiBaTh
MOJIYYEHHYIO
uH(pOopMaIInIO, AeNaTh
BBIBOJIbI B pe3yJibTare
COBMECTHOM paboThI
BCEro KJlacca; yMeTh
aHaJIU3UPOBATH
SBIICHUS

K. - ymers pabotats B
nape 1 KOJUJICKTUBE;
3¢ (HeKTUBHO
pacnpenensirb
00s13aHHOCTH

WHTEPECHI,
I/IHTGJ'IJ'ICKTyaJ'IBHI)IC nu
TBOpUYECKHE
CIIOCOOHOCTH
yJauuxcs;

- MOTHBUPOBATh CBOH
JICHCTBUS; BBIPAKATh
TOTOBHOCTB B JIFOOOM
CUTYAIMH TOCTYIUTh
B COOTBETCTBHH C
npaBUIAMHU
TIOBEJICHHS,

- BOCIIPUHUMATh PeYb
YUUTEIS
(OZTHOKIIACCHUKOB),
HETIOCPEJICTBEHHO HE
00palleHHYIO K
yyanieMycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHY10
ACATCIIbHOCTh: CBOH
JOCTHKEHUS,
CaMOCTOSITEIIBHOCTb,
VMHHIIATUBY,
OTBC€TCTBCHHOCTS,
NPUYMHBI HEYy a4

pupoie
BaKHEHUIITIX
buznuecKkux
SIBIICHHI
OKPY>KaloIlero

MHUpa U IOHUMAaThb

CMBICTT
buznIecKux
3aKOHOB;

-AEMOHCTPHUPYIOT

yMEHHE
paboTartsb c
pa3HbBIMU
HCTOYHHKAMU
uHpOpMaINH;
-yMETh
MPUMEHSTh
TEOPEeTHYECKUE
3HAHUS 110
¢u3uke Ha
MIPAKTHKE;

- yMeTh
UCIOJIb30BATh
HOJTy4YEHHbIC
3HaHUS B
ITOBCETHEBHON

KHU3HU (3KOJI0THS,

OBIT, OXpaHa
OKpYKaroIeun
Cpelbl)

- MPOBOJINTH
HaOJIIOICHUS
buzmIecKux
SIBJICHHI,
-U3MEPSITh
dbuzndeckue

UHCTPYKLUSM;

YMCHUEC n3jiaratb

CBOHU MBICIIU B
JIOTHYECKOU

noCJICA0OBAaTCIIbHOCT

u;
II. — ymenue

OTJIN4aTh HOBOEC OT

YK€ U3BECTHOTO;
nepepadaThIBaTh
HOJTY4EHHYIO
UH(pOpMaLHIO,

JC€J1aTb BbIBOAbI B

pe3yibTaTe
COBMECTHOM
paboOTHI BCETO
KJIacca; YMETh
HaOJIIOIaTh U
OIIHCHIBATh
SIBJICHUS

K. — ymers

pa6OTaTL B I1Iap€ U

KOJITICKTUBCEC,

UHTEPECHI;

- MOTUBHPOBATh
CBOM JIEHCTBUSA,

- BOCIIPUHUMATh
pedb yuuTess

(OJTHOKJIACCHUKOB),

HETOCPEICTBEHHO
He OOpallleHHYI0 K
ydaremycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYIO

JACATCIIbHOCTD




HCCIIEIOBAHMS,;
- y4acTBOBAaTh B
JIMCKYCCHH, KPaTKo 1
TOYHO OTBEYATh HA
BOTIPOCHI;

-HCTIOJIBb30BaTh
CIPaBOYHYIO JIUTEPATYPY
U IpyTUE UCTOYHUKH
uHpOpMaINH.

BCJINYHHBI

B nmpomecce BHGypO‘-IHOﬁ ACATECJIBHOCTH B IIKO0JIC PEIIAIOTCH CJICAYIOIINEC KOPPCKINHOHHO-PA3BUBAIOIIHUE 3a/JaYN:

1. Pazsumue u koppexyus 6HUMAHUSL

2.Dopmuposanue YHUBEPCAIbHLIX YUEOHbIX YMEHULL

3.Pazsumue peuu

COI[ep)KaHHe BHeyquHOﬁ ACATCJIBbHOCTH 110 (lm3m<e «Pu3uka B 3aja4ax u IKCIIEPUMEHTAX»

CTPOCHHUHU BEIIECTBA

7 Kkiaace
Ne HasBanue pasnena (Tembl) Coaepsxanue y4eOHOro nmpeaMera, Kypca
1. | HepBoHayaibHBIE CBEEHUS O Llena nenenust n3MepuTeNnbHOro npubdopa. OnpeneneHue HeHb! 1eIeHUs U3MEPUTEIBHOTO [IIUHIPA.

Omnpenenenne reoMeTpUIECKUX pa3MepoB Tena. M3roroBieHne u3MepuTenbHOro HunHapa. M3mepenue
TeMIeparypsl Tena. M3smepenue pasMepoB MalbIxX Tell. MI3MepeHre TOMIUHbI TUCTa OyMaru.




2. | BzaumopaeiicTBHe TeJ N3mepenune ckopocTu qBUXKEeHHS Tela. Mi3Mepenne Macchl Tella HenpaBmibHOM Gopmbl. M3mepenue
IUIOTHOCTHU TBEpIOoTo Tena. Msmepenue o0bema nmycToTsl. MccnenoBanue 3aBUCUMOCTH CHITbI TSXKECTH
oT Macchl Tena. OnpeneneHre Macchl U Beca Bo3ayxa. Cll0)KeHHe CUII, HalIPaBJIEHHBIX 110 OJTHOM
npsiMoid. M3aMepenue xecTkocTu npykunbl. M3mepenue ko3 puiiieHTa CHuiibl TPEHUS CKOJIbKEHHUSL.
Pewienne HecTaHapTHBIX 33124

3. | JaBuenue. /[aBiaeHue KuaKkocTei u HccnenoBanue 3aBUCUMOCTH JAaBJIEHUS OT IUIOIIAIM ToBepxHOCTU. OnpeieNieHue 1aBIeHus
TBEPJIOrO Tela. Brruncnenue cuiibl, ¢ KOTOPOM atMocdepa TaBUT Ha MOBEPXHOCTH cToa. Onpenenenue

rasos Macchl Tela, IUaBaolero B Boae. Onpenenenye mioTHOCTH TBepaoro tena. OnpeaeneHue oobema
KyCKa JipJia. M3ydenue ycinoBus 1iaBaHus Te. Pelienne HecTaHqapTHBIX 3a1a4
4. | PaGoTa u MOLIIHOCTb. Brruncnenue paboTbl 1 MOLTHOCTH, Pa3BUBAEMOM yueHUKOM Ipu noabeme ¢ 1 Ha 3 sTax.
Omnpenenenue BHIMTPHIIIA B cuiie. HaxoxaeHue 1ieHTpa TsbkecTH miockoid ¢purypsl. Berunciaenne KIT/]
Ineprus HAKJIOHHOM INTOCKOCTH. VI3Mepenne KnHeTnuecKon sHeprun. Mi3mepenne noTeHuaabHON SJHEPrun.
Pemenune HecTanAapTHBIX 3a7a4.
8 kaace
Ne Ha3Banue pa3aena (TeMbl) Conep:xanue yueOHOro npeamera, Kypca
1. | ®usnyeckuii MeTo NU3yUYeHHUS Omnpenenenue UeHbI AeIeHUS MPUOOPOB, CHATHE MoKazaHui. OnpesiesieHne morpenrHocTei
NPUPOJbI: TEOPETHYECKHIA 1 WU3MEPEHUM.
JKCNEPUMEHTAJIbLHbIH

2. | TennoBble IBJIEHHSI H METOIbI HX Omnpenenenue yaauHEHMs Tela B IPOLIECCEe U3MEHEHUs TeMIiepaTypsl. Perienue 3a1a4 Ha

OnpeieJIeHUE KOIMYECTBa TeIUIOTHL. [[puMeHeHne TeninoBoro pacuMpeHust sl perucTpauuu
HecIeroBaHus TeMIieparypsl. MccnenoBanne npouneccoBs IIABJICHUs U OTBepAeBaHus. 3yuenue ycTpoicTaa
TerI0BbIX ABUrareneil. [Tpubopsl s u3mMepeHus BIaXKHOCTH BO3/1yXa.

3. | DaexkTpuyecKue sIBJEHHSI U METOIbI Ornpenenenne yaenbHOro COMPOTUBICHUS IPOBOAHUKA. 3akoH OMa 1t yyacTka uenu. Pemenue

3a1a4. MccenenoBanve U NCIIOIb30BAHUE CBOKCTB JIEKTPUUYECKUX KOHIAEHCATOPOB. Pacuer
HX HeCIe10BaHuH notpebiseMoii anexkrposnepruu. Pacuer KIIJ] snexTpudeckux yctpoiicTs. Pemienue 3a1a4 Ha 3aK0H
Jxoyins -Jlenna.

4. | DaekTpOMArHuTHbIE SIBJICHUS [Tonmyuenue u pukcupoBaHHOE U300paKEHNE MArHUTHBIX MoJiei. M3yuenne cBoicTB
37eKTpoMaruura. M3yuenue Mmoenu 3ieKTpoaBurarelis. Pemenne kaueCTBEHHBIX 3a/1a4.

5. | OnTuka N3yuenue 3akoHOB oTpakeHusi. HabmoieHne oTpaxeHus 1 mpeaoMieHus ceera. M3o0paxenus B

nuH3ax. OnpenenaeHue rJ1aBHOro (POKyCHOIO PacCTOSIHUS U ONTHYECKOM cuiibl TUH3bL. Habmonenue
uHTepdepeHiy cpera. Pemenue 3a1a4d Ha npenomiieHue cBera. HalmroneHre noaHoro OTpaeHHsI
CBETA.




9 kJaacc

Ne HasBanue pasnena (Tembl) Coaeprxanue yqyeOHOro nmpeaMera, Kypca

1. | Marduerusm Komnac. ITpuauun pa6otsl Maraut. MarauTsl OJI0COBbIE, AyroBble. MarHuTHast pyaa. MarautHoe
nosie 3emin. M3roroBnenne Maraura. Pernenne kaueCTBEHHbBIX 3a/1a4.

2. | DnekTpocraTKa DneKTpruYecTBO Ha pacyeckax. OCTOPOKHO CTATUUECKOE AMEKTPUIECTBO. DIEKTPUUECTBO B
UrpyLIKax. JJIEeKTPUUECTBO B OBITY. YcTpoiicTBO OaTapeiiku. Pemenue HecTanjapTHBIX 3ajay.

3. Caer Hcrounuku cBera Ycrpoiicto 1i1aza. Conneunsie 3aitunku. Teds. 3aTmenue. [[BeTa kOMIakT nucka.
MpeuibHblii criektp. Pagyra B npupoze. Jlynnsie u Conneunsie 3atmenus. Kak ciomars myu? Kak
3a)ke4b OroHb? PerieHre HecTaHapTHBIX 3a]1a4.

MCTO}IBI oﬁyquml H (i)OpM]:l OpraHm3ali A€ATCIbHOCTH oﬁyqammnxcsl
Peasnszanus mporpaMMbl BHEYPOUYHOU AEATENBHOCTH «PU3HKa B 337a4aX U dKCIEPUMEHTAX) MPEAIonaraeT HHINBUAYaIbHYI0 U IPYIIIOBYIO

paboTy oOydJarommxcs, MIAaHUPOBAHUE U TIPOBEICHUE UCCIIE0BATEILCKOTO SKCIIEPUMEHTA, CAMOCTOSTEIFHBIN COOp JAHHBIX JUTS PEIICHHS
MPAKTUYECKUX 3aj[a4, aHaJIU3 U OLIEHKY MOJTyYE€HHBIX pe3yJIbTaTOB, U3rOTOBJIEHHE TocoOuit u Moneneit. [IporpamMMa nperycMaTpuBaeT He TOJIbKO
o0y4aroIye 1 pa3BUBAIOIINE LIEJH, e¢ pealn3alus CocoOCTBYET BOCIIMTAHUIO TBOPUYECKOW JTMUHOCTH C aKTUBHOM KU3HEHHOW Mo3uIuel. Bricokux

PE3YJIbTAaTOB MOT'YT JOCTUYb B JaHHOM CJIy4a€ HC TOJIBKO YYCHUKU C XOpOLHGfI IIKOJIbHOM yCI€Ba€MOCTbIO, HO U BCC LICJICYCTpeMJIéHHLIC AKTUBHBIC

pebsTa, yKe caenaBiire cBoi mpodecCHOHABHBIN BEIOOD.

OO0yueHue ocyuiecTisieTcs pu nojaep:xkke Llenrpa o6pa3zoBaHus ecTeCTBEHHO-HAyYHON HAMIPAaBICHHOCTH «Touka pocTay, KOTOPBIH
CO3/1aH JUIsl pa3BUTHSL y O0yUaIOIUXCsl €CTECTBEHHO-HAY4YHOM, MaTeMaTH4eCKor, THPOPMAIIMOHHOM ITpaMOTHOCTH, (POPMUPOBAHUSI KPUTUYECKOTO U
KPEaTHBHOT'O MBIIIUIEHUS, COBEPIICHCTBOBAHMUS HABBIKOB €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, a TAKXKE JJIS MPAKTHUECKOH 0TpabOTKH yueOHOTOo

MaTepuaia rno yueoHomy npeamery «Dusukay.



TemaTnueckoe mianupoBanue (1 200 ooyuenus)

/7 kJaacc
Haumen Conepxanue Koanuect ®opma Hcnoan3oBanue Hara
oBaHHe BO 3aHATHA o0opynosanus «Touka
pasaena 4acoB pocTa»
1 BBoanoe 3anatue. IHCTpyKTaxK 1O TEXHUKE O€30MaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e Ilenrpa "Touka PocTa" 1u(poBoOH JTabopaTopuei
"Touka pocra"
(eMoHCTpanus
TEXHOJIOTUN U3MEPEHU)
. [lepBoHayaibHBIE CBEI€HHSI O CTPOEHUH BelleCcTBA A
2 DOkcnepuMmeHTanbHas padora Ne 1 «Onpenenenue 1eHbI AeTeHUS 1 skcriepuMenT | JIunelika, JeHTa MepHas,
Pa3IMYHBIX TPUOOPOBY. WU3MEPUTEITLHBIA IAIHH]IP,
Ha 6a3e LlenTpa "Touka Pocra" TEPMOMETP, JATYUK
TEMIEPATYPbI
3 OkcnepuMmeHTaibHas padota Ne 2 «OrmnpeeneHne reoMeTpuiIeckix 1 skcniepumeHnT | Habop reomerpuyeckux
pa3MepoB Tem». Tem
Ha 6a3e Llentpa "Touka Pocra"
4 [Ipaktrueckas padorta Ne 1 «3roToBneHne n3MepUTEIHLHOTO 1 MpaKTUYeCcKast
IUATTAHIPAY pabora
5 DkcnepuMeHTaIbHas pabota Ne 3 «V3mMepeHue TeMIieparypbl TelD 1 AKCTICPUMEHT
6 DkcnepuMeHTaNbHas padota Ne 4 «3mepeHune pazMepoB MajbIx 1 AKCIIEPUMEHT
TEI.
7 DxcnepuMeHTanbHas padota Ne 5 «M3mepeHue TONMIIUHBI JIUCTA 1 SKCIIEPUMEHT
Oymarm»
I'nasa |l. B3aumopeiicrBue Tea 124
8 OkcnepuMeHTanbHast padora Ne 6 «M3mMepeHne CKOpOCTH JBUKEHUS 1 AKCIIEPUMEHT
TEID.
9 Pemenue 3anay Ha Temy «CKOPOCTh paBHOMEPHOTO JBHKEHUS» 1 pelieHue
3aa4y
10 DkcnepuMeHTanbHas padota Ne7 «M3mepenune maccel 1 karmm 1 AKCIIEPUMEHT AIIEKTPOHHBIE BECHI

BO/JIBI».
Ha 6a3e I{enTpa "Touka Pocta"




11 OkcnepuMeHTasibHas padora Ne 8 «3MepeHne NI0THOCTH KycKa 1 skcnepuMeHT | JIuneiika, neHTa mepHas,
caxapa» WU3MEPUTEITLHBIA IAIHH]IP,
Ha 6a3e I{entpa "Touka Pocta" AIICKTPOHHBIC BECHI
12 OkcnepuMeHTanbHast padora Ne 9 «3mepenue mioTHOCTH 1 skcnepuMeHT | Jlunelika, nenra mepHas,
X035iCTBEHHOTO MbLIa. U3MEPUTENbHBIN HUIHH]ID,
Ha 6a3e Llentpa "Touka PocTa" JJIEKTPOHHBIC BECHI
13 Pemenue 3amau Ha Temy «I171OTHOCTH BEIIECTBAY. 1 perieHue
3a1a4y
14 OxcniepumenTanbHas padota Ne 10 «MccnemoBanre 3aBUCUMOCTH 1 SKCIEPUMEHT
CHUJIBI TSDKECTH OT MacChl TeJa.
15 OkcnepuMeHTanbHast padora Ne 11 «Ormnpenenenue Macchl ¥ Beca 1 DKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 DOkcnepuMeHTanbHas padota Ne 12 «CrnoxeHne cuit, HampaBIeHHBIX 1 skcniepumeHT | Llrtatus, peryar, muHeiika,
110 OJHOM MPSAMOI». ABa ONMHAKOBBIX I'py3a, TBa
Ha 6a3e Llentpa "Touxa PocTa" 6H0K%a HUTb HEpaCTKUMas,
JIMHCUKA UBMEPUTEIIbHAA,
JIMHAMOMETD
17 OkcnepuMeHTanbHast padora Ne 13 «M3mMepeHue kecTKoCTH 1 skcniepumeHT | Llrtatus ¢ kpenexom, Habop
HPY>KHHBD TY’KHH, HaOOp IPy30B,
Ha 6a3e Ilentpa "Touka Pocra" JIMHEHNKa, THHAMOMETP
18 OkcnepuMenTaibHas padota Ne 14 «M3mepenue korddummenTa 1 skcnepuMeHT | JlepeBsHHBIN OPYCOK,
CHUJIBI TPEHUS CKOJIBKCHHSI. Ha0Op rPy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocta" YyecKasi CKambsl,
JIMHAMOMETP
19 Pemenue 3amau Ha Temy «Cua TpeHHUSY. 1 perieHue
3a1a4y
I11. JaBienue. /laBjeHue :KUAKOCTEH U ra3oB A |
20 DOkcnepuMeHTanbHas padota Ne 15 «MccnenoBanre 3aBUCUMOCTH 1 SKCIEPUMEHT
JABJICHUS OT IJIOMIAAH MOBEPXHOCTH»
21 DkcnepuMeHTanbHas padota Ne 16 «OnpeneneHue naBaeHUs 1 JKCIIEPUMEHT
HWIMHIPUYECKOro Tenay. Kak Mbl Buanm?
22 DkcnepumenTanbHas padota Ne 17 «Berauciienue cumbl, ¢ KOTOPOit 1 AKCIIEPUMEHT

aTMocdepa 1aBUT Ha IOBEPXHOCTh cTosay. [louemy mup
Pa3HOIBETHBIN.




23 OkcnepuMmeHTabHas padora Ne 18 «Onpenenenue macchl Tena, 1 IKCIIEPUMCHT
JIABAIOIIETO B BOJIEN.
24 DxcnepuMenTanbHas padota Ne 19 «Onpenenenue mioTHOCTH 1 skcriepuMeHT | JIuHelika, 1eHTa MepHas,
TBEPJOTO TEIA. WU3MEPUTENbHBIN HUIHH]ID,
Ha 6a3ze I{entpa "Touka Pocta" JIIEKTPOHHBIC BECHI
25 Pemenue kauecTBeHHBIX 3a7a4 Ha TeMy «llmaBanue Tem. 1 perieHue
3a/a4y
OkcnepuMeHTanbHast padora Ne 20 «3yueHue ycnoBHii iaBaHus 1 JKcriepuMenT | Junamomerp, mratus
26 TEID. YHUBEPCAIbHBIN, MEPHBIN
Ha 6a3e Llentpa "Touxa PocTa" QUINHAP
(Mensypka), Tpy3
I_[I/IJ'II/IH,Z[pI/I'lCCKI/Iﬁ nu3
CIICOUaJIbHOTI'O IJIaCTHUKA,
HUTB, IOBAp€HHAaA COJIb,
najo4kKa ajs nepeMenimn-
BaHUs
IV. PaGoTa u MOIIHOCTH. JHEPrUs 8u
KCIIepUMEHTANIbHAS Ta Ne 21 «Bbruncnenu ThI KCIIEpUMEHT
27 DxcnepumenTaibHas padora Ne 21 «B ciaeHue padoThI, 1 JKCIIEpUME
COBEPUIECHHOM IIKOJIbHUKOM IpH nogabeMe ¢ 1 Ha 3 3Tax»
28 DkcrniepumeHTanbHas padota Ne 22 «BpruuciieHre MOITHOCTH 1 AKCIIEPUMEHT
pa3BHBaeMOM MIKOJLHUKOM IpH TobeMe ¢ 1 Ha 3 aTax»
29 OkcnepuMeHTaNbHas padota Ne 23 «OmnpeneneHue BBIMTPHIIIA B 1 skcnepuMeHT | IoaBukHbIi 1
CuJIe, KOTOPBIN JAeT MOIBMXKHBIN Y HETIOJIBH)KHBIN OJIOKY. HETOJBHKHBIN OI0KH, HAOOp
Ha 6a3e LlenTpa "Touka Pocra" Ipy30B, HUTb, TMHAMOMCTD,
IITaTUB, TUHCHKA
30 Pemenue 3anay Ha Temy «Pabotra. MomHoCTEY. 1 elIeHue
y
3a/1a4y
31 DOkcnepuMeHTanbHas padota Ne 24 «Bwruucnenue KI1/1 HakinonHOM 1 skcnepumeHT | Llratus, Mexanuueckas
IIOCKOCTI. CKaMbsl, OPYCOK C KPIOYKOM,
Ha 6a3e LlenTpa "Touka Pocra" JHEHKa, HabOp rPy30B,
JAUHAMOMCTP
32 OkcrnepuMeHTanbHas padota Ne 25 «3MepeHrne KHHETHIECKOM 1 AKCIIEPUMEHT
SHEPTUU Telay
33 Pemenne 3anau Ha Temy «KuHeTndeckas sHEprus». 1 peuieHue

3aaa4




34 HToroBsblii KOHTPOJIb 3HAHMIA. 1 TUIAKTHYECKO
€ 3aJ1aHne
34
Hmozo
TemaTnueckoe miianupoBanue (2 200 odyuenusn)
8 kuJacc
Haumen Copep:xxanue Koauuect ®opma HUcnoan3oBanue Jara
oBaHHUe BO 3aHATHHA odopynoBanusi «Touka
pazaena 4acoB pocTa»
|. dusnyeckuii MeTox U3ydeHHUSs MPUPO/IBI: TEOPETHUECKHUI H 3u
IKCNEPUMEHTAJIbLHBIH
1 BBonnoe 3anatue. IHCTpyKTax 1O TEXHUKE OE30MaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" u(poBOH JTabopaTopuei
"Touka pocra"
2 OxcnepuMenTanbHas padota Ne 1 «OnpeeneHne 1eHbl I1eIeHUs 1 skcriepuMenT | JInneiika, neHTa MepHas,
puOOPOB, CHATHE MMOKA3AHUI» M3MEPUTEIBHBIN IUTHHIP,
Ha 6a3e L{entpa "Touka PocTa" TCPMOMETP, NaTIHK
TEMIIEPATYPhI
3 OnpeneneHne NorpenHocTen n3mepenus. Perenne kaueCTBEHHBIX 1 pelieHne
3ajad. 3a1a4y
I'nasa ll. TenioBbIe ABJIEHUA U METOAbI X HCCIEI0BAHUSA 8u
4 Omnpenenenue yIIMHEHHS Tela B POIECCE U3MEHEHUS 1 OTIBIT - JlaboparopHbrit
TEMIIEPATYPhI WCCJICJIOBAHNE | TEPMOMETP, NaTYUK
Ha 6a3e L{enTpa "Touka PocTa" TeMIepaTypbl
5 Pemenue 3aa4 Ha onpeeneHue KOJIUIeCTBA TEIUIOTHI. 1 pelieHue
3a1a4y
6 [IpumeHeHne TEmI0BOro paciIupeHus sl perucTpaiiu 1 pe3eHTalus




Temreparypbl. AHaIu3 1 00001IeHrEe BO3MOKHBIX BApUAHTOB
KOHCTPYKLIAM.

7 DkcnepuMeHTabHas pabota Ne 2 «lccitieqoBaHue MpoeccoB 1 9KCIiepuMeHT | JaTauk Temmeparypsr,
MIABIIEHUSA U OTBEPAECBAHUI. KaJIOpUMETP, COCY C
Ha 6a3ze I{entpa "Touka Pocta" TarOILIMM JIbJIOM, COCY €
BOHOﬁ, 9JICKTPOHHBIC BCCHI.
8 [Ipaktuueckas pabora Ne 1 «M3yueHue cTpoeHUs KPUCTAILIIOB, UX 1 MpaKTHIecKast
BBIPALLMBAHUE. pabora
9 N3yuenue ycTpoiicTBa TEIIOBBIX ABUTATEIEH. 1 JeKIUs
10 [TpuGops! 17151 M3MEpPEHUs BIAKHOCTH. DKCIIEpUMEHTalIbHAs paboTa 1 sKcepuMeHT | Jaruuk remneparypel,
Ne 3 «Onpenenenue BIaXHOCTH BO3yXa B KAOMHETAX IIKOJIbI» TEPMOMETP, Mapils, CoCy] ¢
Ha 6a3e Ilentpa "Touka Pocra" BOJIOH
11 Pemenne kauecTBeHHBIX 331a4 Ha onpenenenue KI1/I rermosoro 1 pelieHue
neurarens. https://uchitel.pro/3amaun-Ha-Kna-TeMIOBBIX- 3a1a4
NIBUTaTeek/
I1]l. DnexkTpuyeckue siBJeHUS U METOAbI UX HCCJIEIOBAHUS 8u
12 [IpakTuueckas padora Ne 2 «OnpezeneHue y1eabHOTo 1 npakTuyeckast | Jaruuk HanpskeHus,
COIIPOTHUBJIEHUS PA3IUYHEIX IPOBOIHUKOBY. pabota BOJIETMETP JIBYXIPE/IC/IbHEIH,
Ha 6a3e LlenTpa "Touka Pocra" VCTOYHHK ITHTAHUA,
KOMIUICKT ITPOBOJOB,
PE3UCTOPLI, KJIIOY
13 3akon Oma s ydactka rnenu. Pemenne 3amay. 1 perieHue
3a1a4
14 UccnenoBanue v UCTIOIB30BAHUE CBOMCTB JIEKTPUUECKUX 1 HaOII0IeHNE
KOHJIEHCATOPOB.
15 Pemenue 3amay Ha 3aBUCUMOCTD COMPOTUBIICHUS TPOBOTHUKOB OT 1 perieHue
TEMIEPATYPHI. 3a1a4y
16 [Tpaktrueckas padota Ne 3 «PacueT morpebdsiemoit 1 npakTuyeckas | JaTyuk Toka, JaTuuK
AJIEKTPOIHEPTUN COOCTBEHHOTO JOMay. pabota HAIIPSKEHHUS, aMIIEPMETP
Ha 6a3e Ilentpa "Touka PocTa" ABYXTIPEJICNIbHBIH, BOJIBTMETP
JIBYXIIpEAENbHBIN, TaMIIOYKa,
HCTOYHUK IIMTaHUA,
KOMIUICKT IIPOBOAOB, KJIHOY
17 Pacuer KIIJ] anmekTprueckux ycTponcTB. 1 pelieHne

3aaad



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

18 Pemenue 3anau Ha 3akon Jlxxoyins - Jlenna. 1 penieHue
3aja4
19 Pemenue xauecTBEHHBIX 3a1a4. 1 JieJ0Bas urpa
V. daekTpoMarHuTHbIE SIBJEHUS Sy
20 [Tonmyuenue u GpUKCHUpOBaHHOE N300PAKEHUE MAarHUTHBIX MOJIEH. 1 npaktuyeckas | Jlemoncrpauust
Ha 6a3e Ilentpa "Touka Pocra" pabora «H3mMepeHne MAarHUTHOTO
moJist BOKpPYr npoBOAHHUKA C
TOKOM»: JaTYUK MarHUTHOT'O
I10JIs1, ABA
mTaTruBa, KOMIIJICKT
IMPOBOJIOB, HICTOYHUK TOKaA,
KITFOY
21 N3yueHue cBOICTB 371€KTPOMarHura. 1 HaOJI0/IeHNe
22 N3yuyeHue Mosieau 31€KTPOABUTATENSL. 1 JEKLUS, IEM.
9KCIIEPUMEHT
23 DKCcKypceusl. Oecena
24 Peienne kauecTBEeHHBIX 3a/a4. 1 penieHue
3a1a4y
V. OnTuka 10
25 N3ydenune 3aKk0HOB OTpaXXEHHUs. 1 JIEKIU, IEM.
9KCIIEPUMEHT
26 DkcrnepumeHTanbHas padota Ne 4 «HabmroneHue oTpaxeHus: u 1 skcrepuMeHT | OcBeTuTens ¢ HCTOUHUKOM
MPEJIOMJICHUS CBETAY. cBera Ha 3,5 B, ncroynnk
Ha 6a3e Llentpa "Touxa PocTa" IIMTaHH, KOMILICKT
MIPOBOJIOB, IieieBas Auadpar-
Ma, MOJIYUUJIMHAP, IMJIAHIICT
Ha IMJIOTHOM JHUCTE C
KPYTOBBIM TPaHCIIOPTHPOM
27 OkcnepuMeHTanbHas pabora Ne 5 «300paxkeHus B TMH3AX». 1 9KciepuMeHT | OcBeTHTENb ¢ HCTOYHUKOM

Ha 6a3e Llentpa "Touka PocTa"

cBeTa Ha 3,5 B, ucrouHuk
MUTaHMsI, KOMIUICKT
MIPOBOJIOB, IesieBas aAuadpar-
Ma, 9KpaH CTAJIbHOM,
HAIpaBJIISIONIAs C
WU3MEPUTEIBHON LIKAJIOMH,
COOUPAOIIUE TUH3BIL,




pacceunBaroas JMH3a, cnaﬁz[
«Mopenb npeaMera» B
peiiTepe
28 DkcniepuMeHTanbHas padbota Ne 6 «OnpeaesieHne riiaBHOTO 1 SKCIEPUMEHT
(hOKYCHOTO pacCTOSIHUSI ¥ ONITUYECKOM CHITBI JIMH3BDY.
29 DkcrnepuMeHTanbHas padota Ne 7 «Habmronenne uaTephepeHITNT 1 1 AKCIEPUMEHT
TUQPaKIIU CBETa.
30 Pemienue 3a1a4 Ha MpeIOMIICHHE CBETA. 1 pelieHue
3a1a4y
31 DkcnepuMeHTabHas padota Ne 8 «HabmroneHre moaHoro 1 AKCIIEPUMEHT
OTpaXCHUS CBETa.
32 Pemrenne kauecTBEHHBIX 3a71a4 Ha OTPA)KEHUE CBETA. 1 perieHue
3aja4
33 3amura npoekToB. [IpoeKTHl. HUCCIEIOBAHUS
34 HTOroBbiii KOHTPOJIbL 3HAHUH. JIIATAKTUYECKO
€ 3a7]aHue
34
Hmozo
TemaTnueckoe miianupoBanne (3 200 odyuenus)
9 kaace
Haumen Conepxanue Koauuvecr ®dopma Hcnoan3oBanue Hara
OBaHHUE BO 3aHATHIA obopynoBanus «Touka
pa3neia 4acoB pocTta»
1 BBonnoe 3anstue. HCTpyKTaxk 1o TexHuke 0e3onacHocTu. 1 1 Oecena
|. Marnetusm 9y
OkcniepumenTanbHas padota Ne 1 «Kommac. [Tpuniumn paboTsi». 1 AKCIEPUMEHT
[Ipaktuueckas pabora Ne 2 «OpueHTUpOBaHUE C TOMOIIBIO 1 MpaKTHIeCcKast

KoMIIacay».

pabota




4 Marnurtsl. [leiicTBue MarHuToB. Perienue 3anau 1 HaOJII0IeHIE,
pelieHue
3a1a4y
OxcnepuMeHTaibHas padota Ne 3 «3aHUMATEIBHBIE OMBITHI C 1 SKCIIEPUMEHT
5 MarHuTaMm».
MaruutHas pyza. [lonesnsie nckonaempeie Camapckoil oonactu. pe3eHTalus
JleficTBE€ MarHUTHOTO MOJsl. MarHUTHOE MoJie 3eMIIH. JemoHcTpanus
Ha 6a3e IlenTpa "Touka Pocta" «H3mepeHue 1o.ist MOCTOSIH-
HOTO MArHUTA» . JaT4YNK
MAar"gvuTHOIO IoJs, 110~
CTOSAHHBIN Mar"duTt I1OJIOCOBOU
8 JleictBrue MarHuTHOTO noJis1. Pemenue 3anay. 1 pelienue
3a1a4y
9 OkcnepuMeHTabHas padota Ne 4 «/3roToBiICHHE MarHUTOB. IKCIIEPUMEHT
10 [Ipe3enTarus MpoeKToB. HCCIeI0BaHUS
I'naBa Il. DaexkTpocraTuka 94
11 OkcnepuMeHTanbHast pabora Ne 5 «CTaTHuecKoe 3IEKTPUIECTBOY. 1 AKCIIEPUMEHT
12 OCTOpOKHO CTaTHYECKOE IEKTPHUEcTBO. Perenne 3agau 1 pelieHue
3az1a4y
13 DkcnepuMeHTanbHas padota Ne 6 «3aHUMAaTETIbHBIE OTBITHIY. 1 9KCIIEPUMEHT
14 DneKTpUYecTBO B UTpyIIKax. CXxembl pabOThI 1 MpaKTUyecKas
pabota
15 DNEeKTPUYECTBO B OBITY 1 KMHOIOKA3
16 OkcnepuMeHTanbHast pabota Ne 7 « YceTpoilcTBO GaTapeiikuy. 1 HaOmroieHue
17 DOkcnepuMeHTanbHas padota Ne 8 «306petaem GaTapeiky». 1 MpaKTHYeCcKas
pabota
18 [Ipe3enTarnws MpoeKToB. 1 Hay4YHBIC
HCCIIEeI0BaHUS
19 [Ipe3eHTanus mpoeKToB. 1 Hay4YHBIE
HCCIIEeIOBaHUS
20 [Ipe3enHTarnus mpoeKToB. 1 Hay4HbIC

HUCCIICAOBAaHUA




111. CBer

—
b

20 Hcrounuku csera. nexuus, geM. | OcBeTHTeNnb ¢ HCTOYHHKOM
Ha 6a3e Llentpa "Touxa PocTa" SKCIIEpUMEHT | cBeTa Ha 3,5 B, ncrounuk
IUTaHus, KOMIIJICKT
NPOBOOB, LeneBast Auadpar-
Ma
21 Kax Me1 Bunnm? JIEKIIUA, JIEM.
IKCIIEPUMEHT
22 [Toyemy MHp pa3HOIBETHBIM. JICKITAS
23 OkcnepuMeHTanbHast padora Ne 9 «Tearp TeHei» JKCIIEPUMEHT
24 OkcnepuMmeHTabHas padbota Ne 10 «CoHeUHbIE 3aiUUKI» sKcrepuMeHT | OcBEeTHTENh ¢ HCTOUHUKOM
Ha 6ase Ilenrpa "Touka Pocra" cBera Ha 3,5 B, ncrouHnk
IMUTAaHUA, KOMIIJICKT
NPOBOOB, LieneBast quadpar-
Ma, NOJYUHUJIIMHAP, IJIAHIICT
Ha IIJIOTHOM JIUCTE C
KPYTOBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MbUIbHBIN CHEKTP JICKIIUSA, JIEM.
OKCIIEPUMEHT
26 Panyra B npupoge. IIpe3eHTaLNs
27 OkcnepumenTanbHas padora Ne 11 «Kak nomyuuts pagyry?». 1 SKCTepUMEHT | OCBETUTEND C HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHUK
MUTaHUS, KOMILJIEKT
MIPOBOJIOB, IIIEICBas
nuadparma, MOTyLIUITHHID,
TUTAHIIET HA TIOTHOM JIH-
CTE C KPyTOBBIM
TPAHCIIOPTUPOM
28 DKCKypcus Oecena
29 Jlyunbie u CosHeYHbIE 3aTMEHHUSL. JEKLUs, IEM.
IKCIIEPUMCHT
30 Kak cnomarts myu? Oecena
31 3a3epkabe. JIEKIIUA, JIEM.
JKCIIEPUMEHT
32 DkcnepuMeHTanbHas padora Ne 12 «3epkanar» 1 HKCIIEPUMEHT




33 3amura mpoeKTOB 1 WCCIICTIOBAHUS

34 3aKIIIOUUTETFHOE 3aHATHE. 3aIIUTA TPOEKTOB. 1 HCCIeIOBaHUS
34

Hmozo

[IporpamMma npemnosnaraet pa3iuyHbie GOPMBI KOHTPOJIS TPOMEKYTOUHBIX U KOHEUHBIX pe3yIbTaToB. B pe3ynpTaTe U3yyeHHs 1aHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB yUamuxcs OyJeT MpoXoAuTh B T€YEHUE YUeOHOT0 Kypca - B popMe (GPOHTAILHOTO OMPOCa, CAMOCTOSTEIbHBIX
MPAaKTUYECKUX padoT, IUCKYCCHIA C BBICTPOCHHBIMHU JIOTHYECKUMU IIETIOYKAMH M JJOKa3aTeabcTBaMu. OIEHHBAETCS CAMOCTOSTEIBHOCTD
BBINOJIHEHUS 3a/1a4, TaK XK€ paboTa yyallnuxcsi OLIEHUBACTCS C YYETOM UX aKTUBHOCTH, KaUeCTBa MOATOTOBJICHHBIX BBICTYIIJICHUH,
JIEMOHCTPAIIMOHHBIX OIBITOB, YMEHUH perieHus 3a1a4. OeHNBaeTCs TAKKe y4acTUe B 00CYKICHUH, KaueCTBO 33/1aBa€MbIX BOIIPOCOB, BIIAJICHUE

MOHOJIOTUYECKOH U JMaJOrMYECKON PEeUblo, YPOBEHb (PU3HMUECKON KOMIIETECHIIUH.

HToroBas artecTanus 10 BHEYPOUHOU IEATEIBHOCTH ydaluxcs 7-8 kiaccoB «@U3NKa B IKCTIEPUMEHTAX U 32/1a4aX» NPOBOIUTCS B (hopme
JTUIAKTHYECKOTO 33aJJaHus B IIEJISIX ONPEICICHHS CTEIICHN OCBOCHHS YUIAIIUMUCS Y4eOHOTO MaTepuraa Imo MpakTHIecKor (pu3mke, B paMKax
OCBOCHHUS OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHuUs.

3amaHusi OpUESHTHPOBAHBI HAa IPOBEPKY YCBOCHUS COACPIKAHUS Pa3IelIOB/TeM:

- 3aumooelicmeaue mei (WIOMHOCMb ewecmed, Cula mpenus, Kosgguyuenm mpenust) (Mooyas 1 kracc),

- JleMeHmbl CIMamuKU, Menioevle AGNeHUs, INeKMPOCMAMUKA, 3aKOHbl HOCMOAHHO20 MOKA, 3AKOHbL ONMUKU (M0OYb 8 Knacc);
Dopma - ouoakmuueckoe 3a0anue (mecmol, NPAKMUYecKue 3a0anus, peuleHue meopuecKux 3a0ay) COCTaBJICHBI B IBYX BapHaHTaX.
BpewMs BeImosTHEHUS paOOThI — OJTUH YPOK.

Ilinan pa6otsl (7 Kiaacc)

Homep | IIpoBepsiembie 3JIEMEHThI ITpoBepsiembie yMeHus1 bana 3a

3a/1aHMA | CO/Iep:KaHuUs BBINOJIHEHH e
3a/IaHusA

1 [IpakTrueckas padora. YMenne coopaTh IPaKTUIECKYIO 1

YCTaHOBKY COTJIaCHO 3a/laHus
2 OnpenenurenbHast Gpopmyiia 3HaHue GopMyII IIIOTHOCTh BELECTBA, 1
BEJITMYUHBI CHUJIa TPEHUS
3 N3mepenne ¢puznaeckoit YMeHHe MoJIb30BaThCsl N3MEPHUTEIIbHBIMU 1




BEJIMYMHEI. npubopamMH, OTPENENATh LEeHY ACTCHHS
puOOPOB, U3MEPATH PUIUUECKYIO
BEJTUYMHY.

4 BrruncnurenbHble HABBIKU Boruncnsate pu3ndeckyro BETU4HHY, 1
3aIMMCBIBAThH PE3yJIbTAT B €AMHUIIAX
n3mepenust CU

MakcuManbHOE KOJIMYECTBO OAJIIOB 32 BHIMIOJTHEHHE PaboThl coctaisier 10 GaoB.
BricraBienue otMeToK: orMeTka «5» - 80-100% - 8-10 6amta, ormerka «4» - 66%-79% - 76ammoB,otMeTka «3» - 30%-65% - 6 — 3 bauia,
oTMeTKa «2» - MeHee 30% - 0 — 2 Gama.

Hrorosas arrecranms 7 Kjiacca
«®u3MKa B IKCIIEPUMEHTAX U 32/1a4axX»

BapuantNel

Hcnonb3ys pelyaskHbIe BEChl, MEPHBIN IUIMHAP, CTaKaH ¢ BOJOH, HUIHHIP, COOEPUTE IKCIIEPUMEHTAIbHYIO YCTAHOBKY JAJISl ONIPEACTICHUS
MJIOTHOCTH MaTepuaa, U3 KOTOPOTO U3rOTOBJICH ITUITHHIP.

B 6manke oTBETOB:

e cleraiiTe pUCYHOK SKCIIEPUMEHTALHOM YCTAaHOBKH IS ONpeieieHus o0bema Tena;

e 3anumure GopMyITy ISl pacueTa MIOTHOCTH;

®  YKaXHTE Pe3yJIbTaThl U3MEPECHHUSI MacChl IWIMHAPA U €ro 00beMa;

® 3ANUIINTE YUCICHHOE 3HAYCHUE TUIOTHOCTH MaTepuaia IIIHHIPA.
BapuanT Ne2
Hcnonb3ys Opycok ¢ KprouKoM, THHAMOMETp ¢ TipeaernoM u3mepenus 1H, muramomerp ¢ npenenom uzmepenus SH, 2 rpysa maccoii 100r,
HaIPaBJISIONIAs, COOEPUTE IKCIIEPUMEHTAITBHYIO YCTAHOBKY ISl ONpeiesieHHs KO GHUIIMEHTA TPEHUS CKOJIBKEHUSI MEXKIY OPYCKOM U

MIOBEPXHOCTHIO HAIPABJISIONICH.
B 0Onanke oTBETOB:

e ceNaiiTe pUCYHOK SKCIIEPUMEHTAIILHOW YCTAHOBKHY;



® 3alluIIuTC q)OpMy.]'Iy AJIs1 pacdeTa KOB(bq)HHHGHTa TPCHUA CKOJIbIKCHUS

e VKaXuTe pe3yJbTaThl H3MEPECHUS Beca OpyCKa ¢ TPy3aMHU M CHJIBI TPEHUS CKOJIBKEHUS TPH JIBFOKEHUH OpycKa ¢ TPY30M I10 IIOBEPXHOCTH
HANPABJIAIOLIEH;

e 3anuImmMTe YUCICHHOE 3HAUCHHUC KOBq)(bHHHeHTa TPCHUS CKOJIbKCHH .

OTBeThI H KPUTEPHHU OLIEHMBAHMS BBINOJIHEHUsI 3a1aHuii (7 Kjacc)
BapuanT Nel
HV=V,-V; 2) p=m/V

3ymM=66r; V=56mn1=56cm  4)p = 1.2 r/em®= 1200 kr/md.

Conep:xaHue KpuTepust Baabl
[ToTHOCTBIO MPAaBUIBLHOE BHIMOTHEHUE 3aJaHH, BKIIIOYAKOIee B ce0s:
® CXEMAaTU4YHBIN PUCYHOK DKCIIEPUMEHTAIILHON YCTAHOBKY;
e dopmymny I pacu€Ta HCKOMOW BETWYMHBI 110 JOCTYITHBIM JIJISI U3MEPEHUSI BETMUUHAM (8 OAHHOM Clyyae 0is
onpeoeneHus NJIOMHOCMU Meaa); 4
® [IPaBUJIBHO 3aMMCAHHBIC PE3YJILTATHI MPSAMBIX U3MEPEHUH (8 OAHHOM Cyuae pe3yibmamsl U3MEpeHUsi Maccol mena u

0bvema mena);
e TOJYYEHHOE MPABUIILHOE YMCICHHOE 3HAYCHUE UCKOMOM BEJTMYMHBI

HpI/IBe}IeHLI BCC 3JICMCHTELI ITPAaBUJIBHOI'O OTBETA 1'4, HO J0oITymicHa ommoxa IIPpU BBIYUCIICHUHN 3HAYCHHUA HCKOMOMH
BEJINYMHBI.

NJIN

JlomyiieHa orbKa mpyu 0003HAYCHNUH €MHUIL U3MEPCHHUS HCKOMOM BEJIMYHHBI. 3
NJIN

JlomyiieHa onbKa B CXeMaTHYHOM PHCYHKE SKCIICPUMEHTAIbHOM YCTAaHOBKH, UITH PUCYHOK OTCYTCTBYET, WJIH
OTCYTCTBYeT (hopMyJia B 00IIIeM BUJIE I pacueTa HCKOMOU BEIIMYUHBI




CrenaH pUCyHOK 3KCIIEPUMEHTAJIBHON YCTaHOBKH, IPAaBUJIBHO NIPUBECHBI 3HAYCHUS IPSIMBIX U3MEPEHUN BEJINYMH, HO HE
3anucana (hopmysa JUis pacyeTa ICKOMOW BEJTMYUHBI, U HE MOJTyYeH OTBET.

NI

[IpaBHIILHO TPUBEACHBI 3HAYCHUS IPSMBIX U3MEPEHUH BEJIMYMH, 3arucana (opmyJa Ui pacueTa HICKOMOW BEIMYUHBI, HO
HE MOJIY4YEH OTBET, U HE MPUBEJIECH PUCYHOK SKCIIEPUMEHTAIIBHOU YCTaHOBKH.

NI

[IpaBuIbHO NPUBENEHBI 3HAYEHUS NIPSAMBIX U3MEPEHUN, IPUBEICH ITPaBUIIbHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
SKCIIEPUMEHTAILHOM YCTAaHOBKH U (pOpMyJia JiIsl pacueTa MCKOMOW BETUYUHBI

3anucaHbl TOJIBKO MPaBUIIbHBIE 3HAUCHUS IPSIMBIX U3MEPEHUM.

NJ

HpI/IBeIIeHO MMPaBUJIBHOC 3HAYCHUEC TOJIBKO OAHOT'O U3 MPAMBIX PI3MCpCHPII>i, U MMPCACTABJICHA ITPABUJIBHO 3allMCaHHAA
dbopmyna s pacyeTa ICKOMOM BEJIMYHHBI.

NJIN

[TpuBeneHo npaBuIbLHOE 3HAUEHHE TOJIBKO OJHOTO U3 MPSMBIX U3MEPEHHH, U clIeTaH PUCYHOK SKCIePUMEHTAIbHON
YCTaHOBKHU

Bce CJIy4daH BBIITIOJIHCHHA, KOTOPBIC HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTCPHUAM BBICTABJICHUS 1, 2, 3 unu 4 0aJoB.
Pa3p03HCHHI)I€ 3aIlIiucu. OTCyTCTBI/IC ITOIIBITOK BBINMTOJTHCHUSA 3aaHNA

Maxcumanvuvii 6ain

Bapuant Ne2
1)

|

2) Fynp= Frp (TIpu paBHOMEPHOM JIBUYKEHHH);

Fop=uN; N=P > Fuyp=uP;u=



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

Conep:kanue Kpurepusi

Banabl

[ToTHOCTBIO MPaBUIIBHOE BBIMOJHEHUE 33/1aHUS, BKIIIOYArOIee B ceOs:

® CXEMaTU4HbIN PUCYHOK IKCIIEPUMEHTAJIBbHON YCTAaHOBKY;

e (opMmymy I pacyeTa MICKOMOW BEJIMUYMHBI 110 JOCTYIHBIM Il U3MEPEHUs! BETMUUHAM (8 OaHHOM cyuae OJisl Onpeoenenus
K03 puyuenma mpenus);

® [IPAaBUJIBHO 3alMCAHHBIE PE3YJIbTAThI MPSAMBIX U3MEPEHUH (6 OaHHOM Cyuae pe3yibmamsl UsMEpeHus 6eca meid ¢ 08yMsl
epy3amu U Cuibl MPeHUst CKObICEHUS),

e IOJY4YEHHOE IPAaBUIBbHOE YHCIEHHOE 3HAYCHUE NCKOMOW BEJTMYHUHBI

[IpuBeneHbI BCE 3JIEMEHTHI MPaBUILHOTO OTBeTa 1-4, HO HomyIieHa ommoKa NPH BHIYMCICHUH 3HAYCHUS UCKOMOM BEJTMUUHBI.
NJIN

Jlomyiena omuOka npyu 0603HaYeHNHU €IMHULL U3MEPEHHsI HCKOMOM BEJTMUMHBI.

NI

Jlomyiena omrlOka B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIbHON YCTaHOBKH, WM PUCYHOK OTCYTCTBYET, MJIM OTCYTCTBYET
¢dopmya B o01ieM Buje AJs pacueTa UCKOMOW BEJIMUHMHBI

Crienan puCyHOK KCIEPUMEHTAIbHON YCTAaHOBKH, IIPABUJILHO IIPUBEIECHBI 3HAUEHHUS IIPSIMBIX U3MEPEHUI BEIMUMH, HO HE 3alllCaHa
dopmyna Ui pacyeTa HCKOMOW BETMUYMHBI, U HE MOJyYEH OTBET.

NJIN

[TpaBuIBbHO MpHUBEIEHBI 3HAUEHUS NPSAMBIX U3MEPEHUI BEJIMUNH, 3anucana GopMyia 1Jis pacueTa HCKOMOM BEJIMYHHBL, HO HE
MIOJIy4€H OTBET, U HE IPUBE/ICH PUCYHOK 3KCIIEPUMEHTAIIbHON YCTaHOBKHU.

NJIN

[IpaBuiIbHO NpUBENEHBI 3HAYEHUS IPSMBIX U3MEPEHNUN, IPUBEICH ITPaBUIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
SKCIIEPUMEHTAILHOM YCTAaHOBKH U (pOpMyJIa JiIsl pacueTa MUCKOMOW BETUYUHBI




3amnucasbsl TOJIBKO IIPpaBUJIbHBIC 3HAYCHU A ITPAMBIX H3MepeHHfI.

NN

[TpuBeneHo nMpaBMIIbHOE 3HAUYEHHE TOJIBKO OJTHOTO M3 MPSIMBIX U3MEPEHUH, U MPEICTaBICHA MTPABIIIBLHO 3alTCaHHas popMyIia st
pacyeTa UICKOMOI BEJIMYUHBI.

NJIN

[IprBeneHO NIPaBUIIBHOE 3HAYEHUE TOJIBKO OAHOIO U3 IPSIMBIX U3MEPEHUH, U CAEIAaH PUCYHOK SKCIIEPUMEHTAIbHOW YCTaHOBKH

Bce citydaun BBIIIOJTHEHHUS, KOTOPBIE HE COOTBETCTBYIOT BhIIICYKa3aHHBIM KPUTEPHUSAM BbICTaBleHHA 1, 2, 3 wim 4 6aios.
Pa3po3snennslie 3anmcu. OTCyTCTBHE NMONBITOK BBINOTHEHUS 3a1aHUS

Maxcumanvuvii 6ain




Ilnan padotsi (8 kiacce)

Homep | Ilposepsiembie 3JIEMEHThI IIpoBepsiemble yMeHUsA baun 3a
3a/laHusl | COAEPKAHUS BbINIOJTHEHH
3a/IaHus
1.1 SIBneHUs TeTTONPOBOTHOCTH OOBsicHEeHHE SIBJICHUH TETUIONPOBOHOCTH 1
1.2 ArperatHbie coctostHUsl | UTeHue rpadMKoB HAarpeBaHMS TEl. 1
BELIECTBA
1.3 3aKOHBI MOCTOSTHHOTO TOKA [IpakTudeckue ymeHus mo paboTe ¢ AIeKTpornpudopamMu. Y MeHue 4
HAXOX/ICHUS BEIMYMHBI HKCIIEPHUMEHTAIbHBIM METOI0M
UTOroO 6
2.1 SIBiIeHUS TEIONPOBOIHOCTH OOBsicHEeHUE SIBJICHUH TEIUIONPOBOHOCTH 1
2.2 ArperaTHble cocrostHUsl | UTeHne TpauKoB OXJIKICHUS TEIL. 1
BEIIECTBA
2.3 3aKOHBI TOCTOSIHHOTO TOKA [IpakTuyeckue ymenus mo paboTe ¢ dneKTponpudopamMu. Y MeHue 4
HAXO0X/ICHUS BEJIMYMHBI HKCIIEPUMEHTAIbHBIM METO/I0M
UTOoro 6

MaxkcuMaabHOE KOJIMYECTBO 0AJIIIOB 32 BHINOJIHEHHE Pa0OTHI COCTaBIseT _6  Oaios.
BricTaBinenne orMeTok: oTMeTka «5» - 80-100% - 5-6  6amma, ormetka «4» - 66%-79% - 4  Gamna, otmetka «3» - 30%-65% - 2-3  Oama,
oTMmeTKa «2» - meHee 30% - 1 Gam.



IIpomexxyTouHasi arTecTanus 8 Kiacca
«@PU3HUKa B IKCIIEPHMEHTAX H 321249aX»
Bapuanr 1

1.Ha cHer moyio>xuiiu Tpu KycKka CyKHa pa3IU4HOM OKpacKu: Oenblil, YepHbIi U 3eneHsblil. Korna comHie npurpeno, To CycTss HEKOTOPOe BpeMst
o1 HUMH TpoTasi cHer (puc. 98). Kakum HOMEpoM Ha 3TOM pHCYHKE 0003HAYEHO Oesioe, YepHOE U 3€JIeHOE CYKHO?

1 bBenoe — 1, uepHoe — 2, 3enenoe — 3.
2. bemoe — 2, yepnoe — 3, 3eneHoe — 1.
3. benoe — 3, uepnoe — 1, 3eneHoe — 2.

2. Ilpu xakoil TemnepaType Hadajucs Npolecc MIaBiIeHus?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure niens no cxeme. Onpeaennure CONPOTUBIIEHUE JIEKTPUUECKUX JaMIl UCTIONb3Ys aMIIEPMETP, BOIBTMETP.

l
T
Lj e

Puc. 176

IIpome:xyTouHasi arTecTanus 8 kjacca
«Pu3uKa B IKCIIEPMMEHTAX U 3a1a4axX»
Bapuanr2

Puc. 93

1. K nmomeuke mpuOHUTHI 1BAa OAMHAKOBBIX JIUCTAa O€JOW >KeCTH. BHYTpeHHSAs MOBEPXHOCTh OJHOIO M3 HHUX IOKpBITA
KOTOThIO, a Jpyras ocrapieHa Oiectsmeid. K HapyXHOH MOBEPXHOCTH JIMCTOB MPHUKJIEEHbI BOCKOM CHHYKHA. MEXIy JUCTaMU IOMEIIAI0T
packaJeHHbIN MeTaIMUecKUi mapuk (puc. 93). OqHOBpPEMEHHO JIM OTHAAYT CIIMUKU OT JIUCTOB KECTHU?

1 OpnHoBpeMEHHO.
2. Ot 3aKOIMYeHHON TOBEPXHOCTH CIIUYKU OTIATYT PAHBIIIE.
3. Ot Gnecrsieil MOBEpXHOCTH CITUYKHU OTHAAYT paHbIIIe.

2. Ilpu xaxoii TemMriepatype Ha4daJcs MpoIecc OTBEPACBaHUS?
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1.50 °C; 2.80°C; 3.600 °C;4.1200 °C; 5. 1000 °C. Pac. 101

e Colepure nens no cxeme. Onpenenure paboTy, BHITOJIHEHHYIO 3JEKTPUUECKUMHU JaMIIaMU B T€YEHHUE 5 MUH, UCTIOJIb3Ys aMIIEpMETP,

BOJITMETP, CEKYHIOMEP
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OTBeTHI H KPUTEPUH ONIEHHBAHUS BBINOJTHeHHs 3a1aHuii (8 kiacc)

1 BapuaHT
11 2)5
3) 1. CoOparthb Lienb 10 cXeme.
2. IToaKTI0OuuTh aMIepMETP U BOJIBTMETP, YUYHUTHIBAsI TPABUJIIA MOIKIFOYEHUS PHOOPOB.
3. [IpoBectu npsiMble U3MEpEHUs (CHITBI TOKA U HAIIPSKCHUS)
4. ITo BEIYMCTUTENHHON OpMYJie  ONpEAETUTh HCKOMYIO BEJTHUUHY.

2 BapMaHT
1) 2 2)2
3) 1. CoOpartsb 1emnb o cxeme.
2. [ToAKIIOYUTh aMIIEpPMETP U BOJIBTMETP, YUUTHIBAs IPABUIIA ITOIKIFOUCHHUS IPHOOPOB.
3. IIpoBecTr npsiMble H3MepeHUs (CHIIBI TOKA U HAITPSKECHHS).
4. T1o BBIYMCITUTEIBHON (OPMYJIC  ONPEACIUTh UCKOMYIO BEITUUMHY.



WTorosas aTTecTaiys o BHEYPOUHOH esTeNbHOCTH yyamuxcs 9 kiaccoB «@U3nKa B IKCIIEPUMEHTAaX M 3aa4ax» IpoBoJUTcs B hopme
3aIUTBI IPOEKTOB.

dopma KOHTPOJIsS — 3aIIuTa poekTa. Benymmmu MetogamMu o0yueHHs SBISIOTCS: 00BICHUTEIbHO-MIUTIOCTPATUBHBIN, YaCTUYHO-TIOMCKOBBIH,
UCCIIEI0OBATENLCKHUI: aHanu3 WH(GOPMAIINH, IIOCTAHOBKA SKCIIEPUMEHTA, IPOBEICHUE NCCIIEOBaHUI. DTH METO/IbI B HAMOOJbIIIEH CTEICHH
00eCTeuynBaloT pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX crIocoOHOCTEH. Pob yunTtess B 00yueHHH MEHSIeTCs: OH
BBICTYIIAET KaK OPraHU3aToOp, KOHCYJIBTAHT, KCIIEPT CAMOI'0 IPOLECCa IEATENbHOCTH YUYAIIUXCS U €€ pe3yJIbTaToB.

TpeGoBanus Kk 3a1MTe NPOEKTA:

. Martepuan 10CTyIIEH U HAy4YeH, UJEU PAaCKpbIThl. KaueCTBEHHOE U3JI05KEHUE COAECPKAHUS: YETKAs, TPAMOTHAs peyb, lIepecKa3 TEKCTa

(omyckaeTcs 3a4MThIBAHUE LIUTAT); Haubosiee BaXKHbIE IOHATHS, 3aKOHBI U (POPMYJIbI AUKTYIOTCS [Tl 3aITUCH.

. HarnsaHoe npeacrabineHrue Mareprania (C UCIOIb30BaHUEM CXEM, YEPTEXKEH, PUCYHKOB, UCIIOJIb30BAaHUE ITPE3CHTALINHN)
. Hcnonp30BaHne NpakKTUYECKUX MUHU-UCCIIEOBAaHUMN (TIOKA3 OIBITA)

. KauecTBeHHBIE OTBETHI HA BOIIPOCHI CITyLIaTEIEH 110 TEME

. Yetko chopMynTupoBaHbI BHIBOJIBI

Ipuban3uTebHbIE TEMbI TBOPYECKHUX NPOEKTOB, NIPE3eHTAIUI:
1. Kak u3MepuTh HEM3MEPUMOE.

2. TOYHOCTh U3MEPECHHIA.

4. Ucropus kaneHaaps.

5. OT NecCOYHBIX YACOB JI0 AaTOMHBIX.

8. Comneunas cucrema

9. CKkOpOCTh ABIMIKEHHSI TPAHCTIOPTA B TOPOJIE

10. DHeprus BeTpa

11. Kak ynepsxaTh paBHOBECUE

12. TTouemy magaroT Tena



NupopManinoHHO — MeTOAMYECKOE 00ecIiedeHue

1. BaeypouHas 1eATeIbHOCTh IKOJIBHUKOB. MeTOAMYECKH KOHCTPYKTOp: TTocobue s yuutens/ JI.B. I'puropses, I1.B. Crenanos. — M.:
[Tpoceemenue, 2011. — 223 c. -. (CranmapThl BTOPOTO MOKOJICHHUS).

2. BHeypouHas AesaTenbHOCTb. [[puMepHBbIi Ti1aH BHEYPOUHOU AEATEIBHOCTH B OCHOBHOM miKoje: nmocooue s yuurens/. B.I1. Crenanos, /I.B.
I'puropreB — M.: ITpocsemenue, 2014. — 200 c. -. (CtangapThl BTOPOrO MOKOJICHUS).

3. Paboune nporpammel. dusuka. 7-9 kimaccel: yuedHo-MeTonueckoe mocooue/coct. E.H. Tuxonosa.- M.:JIpoda, 2013.-398 c.

4. 3annmarenbHas ¢usuka. [lepenmsman S1.1. — M. : Hayka, 1972.

5. Xouy 0bITh Kynmubunsm. Dnemanckuit .. — M. : PUL] MK/, 2002.

6. @usuka aiisa ysineueHHbIX. Kubanpuenko A.fl., Kubanpuenko U.A.— Pocro v//l. : «®ennkcy, 2005.

7. Kak cratp yueHbIM. 3aHATHA 1O (u3HKe 1 cTapiiekiaccHukoB. A.B. Xyropckuit, JI.H. Xytopckuii, U1.C. Macnos. — M. : I'mo0yc, 2008.

8. ®ponTaNBHBIC Ta00paTOpHEIE 3aHATH 1O ¢u3nke B 7-11 kmaccax obreoOpa3oBaTenbHbIX yapexaeHuid: Kaura s yuurens./mon pen. B.A.
bypoga, I'.I'. Hukudoposa. — M. : TIpocsemenue, 1996. 12

9. denepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT [ DIEKTPOHHEIHN pecypc]. — Pexxum noctymna:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiir MunucrepcTBa o0pa3oBanus u Hayku Poccutickoit denepanuu// opuimaabHbIi cCaiT. —
Pexxum noctyna: http://muno6puayku.pd/

10. Meroanueckas ciyx6a. M3narensctBo «BMHOM. Jlabopatopust 3HaHui» [DneKkTpoHHbIH pecypc]. — Pexxum goctyma: http://metodist.lbz.ru/
11. UrpoBas nporpamma Ha aucke «/Ipakoma u 3aHuMarenbHas pusukay [ DneKTpoHHbIH pecype]. — Pexxum noctyna: http:// www.media 2000.ru//
12. Pa3BuBaromiue 31€KTPOHHBIC UTPhI «Y MHUKU — U3Y4aeM IUTaHeTy» [ DIeKTpoHHbIN pecypc]. — Pesxum goctyma: http:// www.russobit-m.ru//
13. Asropckas mactepckas (http://metodist.lbz.ru).

14. Anroputmsl perienus 3aaay4 no ¢usuke: festivai. Iseptember.ru/articles/310656 17. @opMupoBaHre yMeHHN ydaluxcs pemaTth Gu3ndeckue
3amgaun: revolution. allbest. ru/physics/00008858_0. html
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