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HopmaruHnas 6a3a

e 3akoH P® «O6 obpazoBanuu B Poccuiickoit @eneparumn» Ne 273-D3 ot 29.12.2012;

®denepanbHbIi TOCYIapCTBEHHBIA 00pa30BaTeNIbHbIN CTaHIAPT OCHOBHOTO 001ero oopazosanus (Ilpukas
MunucrepcTBa 00pa3oBanus 1 Hayku Poccuiickoii @eneparuu ot 17 nekadps 2010 r. Ne 1897, B pepakuuu npukasza
MunucrepcTBa obpasoanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 gexabpst 2015 r Ne 1577);

[ IlpumepHas OCHOBHasi 00pa30oBaTeIbHas IPOrpaMMa OCHOBHOTO 001ero o0pa3oBaHus, 0100pEHHasl peLIeHuEM

benepanbHOro yueOHO-METOINIECKOT0 00bETUHEHHS 110 00IIeMy 00pa3oBanuio (MPoToko ot § ampens 2015 . Ne
1/15);

(1 ®denepanbHBI IepedeHb y4eOHUKOB, PEKOMEH/I0BAaHHBIX (IOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHus U HAYKH
Poccuiickoit @enepanuu K UCIIOIB30BaHUIO B 00pa30BaTEIbHOM IIpoliecce B 0011e00pa3oBaTeIbHbIX OpraHu3aLusaX
[IPU peaTn3ayy UMEIOIUX TOCYAaPCTBEHHYIO aKKPEIUTALINIO 00pa30BaTeNIbHBIX MPOrPaMM Ha4aJIbHOTO O0IIEro,
OCHOBHOT'0O 0011IeT0, CpefHero oouiero 00pa3oBaHus, yITBep KICHHbIH prkazoM MuHHCTepcTBa 00pa3oBaHus U
Hayku PO ot 28 nexabpst 2018 roma Ne 345 ¢ u3MEHEHUSIMH U TOTIOJTHEHUSIMH.

[] denepanbHbIi IEpeYeHb YU€OHUKOB, PEKOMEHI0BAaHHBIX (IOMYIIEHHBIX ) MUHHCTEPCTBOM 00pa30BaHMsI U HAYKU
Poccuiickoif @enepaniuu K UCIIOJIB30BAaHHUIO B 00pa30BaTEIbHOM IIpoIecce B 00111e00pa30BaTeNbHbIX OpraHU3alusixX
IIpH peasIn3alii UMEIOIUX rOCyIapCTBEHHYIO aKKpeIUTalui0 00pa3oBaTebHBIX IPOrpaMM HaualbHOIO OOIIETO,
OCHOBHOT'0 00111eT0, CpefHero 0011ero 00pa3oBaHus, yTBEp KICHHbIHN NprkazoM MuHHCTEpCTBa 00pa3oBaHus U
Hayku PO ot 31 mapra 2014 roga Ne 253 ¢ n3MeHEHUSIMH U JOTIOTHEHUSMH.

[ TlepedeHb opraHu3anuii, OCYIIECTBIISIOMINX BBITYCK YUYE€OHBIX TOCOOUH, KOTOPHIE TOMYCKAIOTCS K
HCIOJIb30BAaHUIO MIPH peasIn3alii HUMEIOIUX FOCYyAapCTBEHHYIO aKKPEIUTAI[MI0 00pa30BaTeNbHbIX IPOrpaMm
HAyYaJIbHOTO 0OIIET0, OCHOBHOTO OOIIET0, CPEeAHEro 00IIero 00pa3oBaHus, yTBEpKISHHBINH MprukazoM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

[ TIporpamma ocHOBHOTrO 001ero oopazoBanus. @usuka. 7 - 9 knaccel (aBropsl:A.B. [epbikun, H.B.

@unonosuy, E.M. I'yrauk). ®usuka. 7-9 knaccel: padoune nporpammsl / coct. @50 E.H. Tuxonosa - 5-¢ uzn.,
nepepad.-M.: [Ipoda,2015. — 400c.,

Jlata yTBepKACHHUS: 29.08.2023r.
Oo0mee konmvecTBo yacoB: | 102
YpoBeHb peanu3auu: 6a30BbIi

Cpok peanusanuu:

01.09.2023 - 31.08.2026




Lenvio npozpammer 11 yyaimuxcs 7-9 KJ1acCoOB SABJISIFOTCS: JOMOJHUTEIBHOTO 00pa3zoBaHus «Teopus U MpaKTUKa PelIeHus 3a1a4 1o GpU3NKe»,

* pa3BUTHE y y4yalllUXCs [I03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B ITpoIecce pelIeHNs IPAaKTHYECKUX 3a1ad U
CaMOCTOSITEJILHOI'O IPUOOPETEHHsI HOBBIX 3HAHUI;

* (hopMUpPOBAHHE U PA3BUTHUE Y YUAIIMXCS KIIOUEBBIX KOMIIETCHIIUI — y4eOHO-103HABATENbHBIX, HH()OPMAIITHOHHO-KOMMYHHKATUBHBIX, COIIMATBHBIX, H KaK
CJIEJICTBUE - KOMIIETEHIIMH JJUYHOCTHOI'O CAMOCOBEPILIEHCTBOBAHMS;

* (hopMupOBaHHE MPEIMETHBIX U METANPEJIMETHBIX PE3yIbTaTOB 00yUEHHsI, YHUBEPCAIbHBIX YUEOHBIX AEHCTBHIA;

* BOCIIUTAHUE TBOPUYECKOHN JIMYHOCTH, CIIOCOOHOI K OCBOEGHUIO MEPEIOBBIX TEXHOJIOTUI U CO3/IaHHIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BbIABUKEHUIO HOBBIX
UJIe U MPOEKTOB;

* peanu3anys AesTeIbHOCTHOTO MOAX0/1a K IPeIMETHOMY OO yUEHHIO Ha 3aHATHSIX JOMOJIHUTENILHOrO 00pa3oBaHus «Teopus v MpakTUKa peleHus 3a1a4 1o
busuxe».

OCOOEHHOCTBIO JOMOTHUTEIBHOTO 00pa30BaHus 10 (PU3UKE SBISIETCS TO, YTO OHA HAIIPABIICHA HA TOCTHIKEHHE O0YJAIOMMMHUCS B OOJIBIIECH CTETIEHH JTMYHOCTHBIX
U METaNpeAMETHBIX PE3YJIbTAaTOB.

Jna peanuzayuu yenei 0onoanumenvnozo oopazoeanun «Teopua u npakmuka pewienus 3a0au no Qusuke» mpeodyemca peuienue KOHKpemHpix
NPAKmMuUYecKux 3a0au.

* BBISIBJIEHUE UHTEPECOB, CKIIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEH yJyalluxcs K pa3IMuHbIM BUJAM JESTeIbHOCTH;

* popMHUpoOBaHUE MPEACTABICHUS O ABJICHUAX U 3aKOHAX OKPYKAIOLIEro MUPA, C KOTOPHIMU IIKOJIbHUKU CTAJIKUBAIOTCS B [IOBCEHEBHOM XKU3HU; * (popMUpOBaHUE
[IPE/ICTaBJICHMS O HAYYHOM METO/]I€ TIO3HAHMS;

* pa3BUTHE UHTEpPECA K UCCIIEOBATEIbCKOM 1€ATEIbHOCTH;

* pa3BUTHE OIbITa TBOPUECKOM JESITEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEI;

* pa3BUTHE HaBBIKOB OPraHU3alMi HAYYHOTO TPYZa, PaOOThI CO CIIOBApSMU M SHIMKIIONEIUSIMH;

* CO3/1aHUE YCIIOBHM ISl pealn3alii BO BHEYPOUHOE BpeMsl IPHOOPETEHHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUI B ypOUHOE BpEMsl; * pa3BUTHE OIbITA
He(OpMaJIbHOTO O0IIEHUS, B3AUMOIEHCTBHUS, COTPYAHHUYECTBA; PACIIMPEHUE PAMOK OOIIEHUS C COUYMOM. * (POPMHPOBAHNE HABBIKOB OCTPOCHUS (PUZNUECKUX
MOJIeNIe U ONpeesIeHNs TPaHULl UX TPUMEHUMOCTH.

* COBEpPILIEHCTBOBAHUE YMEHHI MPUMEHATH 3HAHU 10 (HU3HKE 17151 OOBSICHEHUS SIBJIEHUN TIPUPO/Ibl, CBOMCTB BEILIECTBA, PELICHUS PU3NUECKUX 3a/a4,
CaMOCTOSITENTLHOT'O IPUOOPETEHHS U OLIEHKU HOBOM MH(pOpManuu GU3NIECKOr0 COEpKaHMsl, UCIIOIb30BaHUS COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH;

* NCTOJIb30BAHUE MPUOOPETEHHBIX 3HAHUN U YMEHH IS pElIeHUs MPAKTHUECKUX, )KU3HEHHBIX 3a/1a4;

* BKJIFOYEHHE yYallIUXCs B Pa3HOOOPA3HYIO JESATEIbHOCTh: TEOPETHUECKYI0, TPAKTUUYECKYI0, aHAIUTHYECKYIO, TIOMCKOBYIO; * BEIpaOOTKa TMOKMX YMEHUM
MEPEHOCUTh 3HAHUS U HaBBIKU Ha HOBbIE (JOPMBI yueOHOU paboThI;

* pa3BUTHE COOOPAZUTEIHLHOCTU M OBICTPOTHI pEAKIIUK MIPU PEIIEHNN HOBBIX Pa3IMYHbIX (PM3MUYECKUX 33/1a4, CBSI3aHHBIX C MPAKTUYECKOU NeSTEIbHOCTHIO.



|. Ilmanupyemble pe3yabTaThl 0CBOCHHS Kypca AONOJHUTEIbHOr0 00pa3oBaHusi Mo pusuke

HporpaMMa IIO3BOJISCT I[O6I/IBaTBCH CICAYIOHIUX PE3YJILTATOB OCBOCHH KypcCa JOIIOJIHHUTECIBHOI'O 06paSOBaHI/I5I

OcHOBHasl TPyNNa y4amuxcs Hderu ¢ OB3
(BKJIIOYAsi HHTETPUPOBAHHBIX)
IIpeameTHbIe MeTanpeamMeTHbie JIMYHOCTHBIE IpenmerHbIe MeTanpeamMeTrHbie JIMYHOCTHBIE
- yYMETb MOJIb30BaThCS P. —ymetsb pabotaTh o | -pa3BuBarth - UMETh P. —ymets pabotath | -pa3BuBaTh
METOJJaMH Hay4HOTO MIPEITI0KEHHBIM M03HABATENIbHbBIE MPEJICTABICHHUE O | MO MPEAJIOKEHHBIM | TTO3HaBaTeNbHbIC




HWCCIEN0BaHUs ABJICHUHN
TIPUPOJIBI;

- IPOBOJIUTD
HaOII0CHUS,
IUTAHUPOBATh U
BBITIOJTHSATH
JKCIIEPUMEHTHI;
-00pabaTeIBaTh
pe3yNbTaThl U3MEPEHUIA;
- IPEJCTaBIATh
pe3yNbTaThl U3MEPEHHI C
IMOMOIIIBIO TAaOJIMIL,
rpaduxoB u popmy;

- 00HapyKUBaTh
3aBUCHUMOCTHU MEXY
bu3nIeCKuMu
BEJIMYMHAMU;
-00BSICHSTH TIOJTydeHHBIC
pe3yNbTaThl U AeNaTh
BBIBO/IBI,

-OIIEHUBATh TPAHUIIBI
MOTPEIIHOCTEN
pe3yIbTaTOB U3MEPEHHUIA;
- YMETb MPUMCHSITH
TEOPETUYECKHE 3HAHUS
1o (hu3MKe Ha MPaKTHKE;
-pemiath pu3nuecKue
3a/la4¥l Ha IPUMEHEHUE
MOJTYYECHHBIX 3HAHUI;

- BBIBOJIUTH U3
IKCIIEPUMEHTATLHBIX
(haKTOB U TEOPETUUECKUX
Mojenen pusnyeckue
3aKOHBI;

- YMeTb JOKJIAbIBATh O
pe3ysbTaTax CBOEro

WHCTPYKITUSM; YMEHUE
M3jaraTh MBICIH B
YETKOH JIOTHYECKOU
MOCJIeI0BATEIIbHOCTH;
aHAITM3UPOBATH
cOOCTBEHHYIO paboTy:
COOTHOCHTb IIJIaH U
COBEPILICHHbIE
OTICpAallNH, BBIJCISIThH
JTaIbl U OIICHUBATH
Mepy OCBOEHUS
KaXXJ0T0, HaXOAUTh
OIIIMOKH,
YCTaHABIIMBATh UX
MIPUYUHBI.

I1. — opuenTupoBarbcs
B CBOCH cUCTEME
3HAHWI: OTIINYATh
HOBOE OT YK€
HU3BECTHOTO;
nepepadbaTbIBaTh
MOJTYYCHHYIO
nH(pOpMaIIHIO, eNaTh
BBIBOJIBI B pE3yJIbTaTe
COBMECTHOH paboThI
BCETO0 KJIacca; yMETh
aHAIN3UPOBATH
SIBJICHHS

K. — ymets pabotats B
nape 1 KOJJIEKTUBE;
3¢ heKTUBHO
pacrnpenensirThb
00513aHHOCTH

HHTEPECHI,
I/IHTeHJIeKTyaHBHLIe nu
TBOPYECKHE
CIIOCOOHOCTH
yUaIIuXCs;

- MOTHBHPOBATh CBOU
JICHCTBUS; BBIPAKATh
TOTOBHOCTH B JTFOOOM
CUTYyallUU TIOCTYITUTh
B COOTBETCTBUH C
MpaBUIAMHA
MTOBE/ICHHUS,

- BOCIIPUHUMATD PEUb
YUUTEIIS
(OTHOKJIACCHUKOR),
HEMOCPEJCTBCHHO HE
0OpalIeHHYIO K
y4amemMycs;

-OILICHUBATh
COOCTBEHHYIO
y4eOHYI0
IEATeLHOCTD: CBOU
JTOCTHIXKCHMS,
CaMOCTOSITEIIBHOCTb,
HWHUIUATHUBY,
OTBETCTBEHHOCTD,
IIPUYMHBI HEya4

pupoie
BAKHENIINX
(hU3UIECKUX
SIBJICHU I
OKPYXAaroIIero
MUpa U TOHUMATh
CMBICTT
buznuecKux
3aKOHOB;
-IEMOHCTPHUPYIOT
yMEHHE
paborarth ¢
pa3HbIMH
HUCTOYHUKAMU
nHpopManuu;
-yMETh
MPUMEHSITh
TEOPETHUICCKUE
3HAHUSA 1O
¢u3uke Ha
MIPAKTHUKE;

- YMETH
UCIIOJIb30BAaTh
MOJTyYCHHBIC
3HAHUSA B
MMOBCETHEBHOM
KHU3HU (3KOJIOTHS,
ObIT, OXpaHa
OKpYyXKaroleun
CpeIIbI)

- POBOJINTH
HaOIIOAECHUS
(bUBUIECKUX
SIBIICHUI;
-U3MEPSIThH
¢duznueckue

WHCTPYKILHUSM;
yYMEHUE u3JlaraTh
CBOM MBICIIU B
JIOTUYECKOM
MOCIIEI0BATEIbHOCT
H;

I1. — ymenue
OTJINYaTh HOBOE OT
YK€ U3BECTHOTO;
nepepadaThIBaTh
MOJIyYEHHYIO
uH(popMalnIo,
JIeNIaTh BBIBOJIBI B
pe3yibTaTe
COBMECTHOM
paboThI Bcero
KJlacca; yMeTh
Ha0II0aaTh U
OTHCHIBATh
SIBJICHUS

K. — ymers
paboTaTh B ape u
KOJUIEKTHUBE;

UHTEPECHI;

- MOTUBUPOBATH
CBOH JICHCTBUS,

- BOCIIPUHUMATh
peub yuuTess
(OZTHOKJIACCHUKOB),
HETI0CPEICTBEHHO
He 00paIeHHYIO K
y4amemycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYI0

JeSITeTbHOCTD




UCCIICIOBAHMS;
- y4acTBOBaTh B
JMCKYCCHH, KPaTKO U
TOYHO OTBEYATh HA
BOTIPOCHI;

-HCII0JIh30BATh
CIIPABOYHYIO JINTEPATYPY
U IPYTUE UCTOYHUKHU
nHpopMaIuu.

BCJIMYHHBI

Copepxanue BHeypouHOU AestenbHOCTU «IIpakTuka U Teopus peuleHus 3a1a4 no Gu3uKn»7 Kiaace

JHeprus

Neo Ha3Banmne pa3agena (Temsl) Coaepsxkanue y4eOHOro nmpeaMera, Kypca
1. | llepBoHaua/bHBIE CBEIEHUS O Lena nenenust U3MepHUTENbHOTO nproOopa. OnpeaeneHue HeHbl AeIeHNs U3MEPUTEIBHOTO IIHIIUH/IPA.
CTPOCHHH BeleCTBa OmnpeneneHue reoMeTpUYECKUX pa3MepOB Tena. MI3roToBiaeHne U3MEpUTENbHOIO HIMINHpa. M3Mepenue
TemIeparypsl tena. Mismepenue pasMepoB Malblx Tei. Mi3Mepenue TommuHel 1ucta OyMaru.

2. | B3anmoneiictBue Teu N3mepenue ckopoctu ABMKeHUs Tena. Mi3mepenue Macchl Tena HerpaBuibHOU (opMbl. M3mepenue
IUIOTHOCTH TBeporo Tena. Mi3mepenne oobemMa mycToThl. MccneqoBanne 3aBUCMMOCTH CHITBI TSKECTH
oT Macchl Tena. Onpenenenue Maccesl U Beca Bo3ayxa. ClI0KeHUE CUJI, HAIIPaBJIEHHBIX 110 OJHOM
npsiMoil. i3MepeHue )KeCcTKOCTH MPYKUHBL. M3MepeHne KodQpHUIMeHTa CHUIIbI TPEHUS CKOJIbKEHHSL.
Pemenne HecTaHIapTHBIX 3a/1a4

3. | AaBuenue. [laBienue KuaKocrTei u HccnenoBanue 3aBUCMMOCTH AABJIEHUS OT IJIOLIAM OBEpXHOCTU. OnpeeneHue naBaeHus
TBEPJOro Tena. Beraucnenne cuibl, ¢ KOTOpo atMocdepa JaBUT Ha MOBEPXHOCTh cTona. OnpeneneHue

rasos Macchl Tea, MIaBarollero B Boje. OnpeseneHue IIOTHOCTH TBepAoro Tena. OnpeneneHue oobema
KycKa JipJ1a. MI3yuenue ycnoBus maBaHus Tei. Penenre HecTaHIapTHBIX 3a/1a4
4. | PaGoTa u MOIIIHOCTb. Brruuciienue paboThl 1 MOLTHOCTH, Pa3BUBAEMOM yUeHHUKOM Ipu noabeme ¢ 1 Ha 3 aTax.

Omnpenenenue BRIMTPHIIIA B ciile. HaxoxkneHue meHTpa TsSyKecTH miiockoii ¢purypsl. Beraucnenne KIT/]
HAKJIOHHOM MIIOCKOCTH. M3Mepenne kuHeTnueckoit s3Hepruu. Mzmepenne noTeHuuaabHOM SHEPTUH.
Pemenue necTannapTHBIX 3a/a4.




8 ki1ace

Ne Ha3Banmue pa3nena (Tembl) Coaeprxanue y4eOHOro npeamera, Kypca

1. | ®usnyeckuii MeToa N3yYeHUS Omnpenenenue eHbl AeIeHUS TPUOOPOB, CHATHE MOKa3aHui. Onpeenenne norpenHocTen
NPHUPOBbI: TEOPETHYECKUIA 1 U3MEPEHUH.
JKCIIEPUMEHTAJBHBIMH

2. | TennoBble sIBJIEHUS] H METOABI UX Omnpenenenue yUIMHEHMs Tea B IIPOLiecce U3MEHEHUs TeMIiepaTypsl. Perienue 3a1a4 Ha
OllpeZeJICHUE KOJINYECTBA TEILUIOTHL. [[puMeHenne TenaoBoro paclupeHus 1Jis perucTpaluu

ecaeronanus TeMIiepaTypsl. MccienoBanue npoueccoB IUIaBICHUs U OTBepAeBaHus. M3yyenue ycTpoicTea
Ter1oBbIX ABUrareseil. [Ipubopsl a1 u3MepeHus BIaKHOCTH BO3yXa.

3. | DaexkTpuyecKue sIBJEHUSI 1 METOIbI Omnpenenenue ynenbHOro CONPOTUBIIEHUS IPOBOAHUKA. 3aKoH OMa i yyacTka uenu. Pemenue

3amad. MccnenoBanue u NCIIONBb30BaHUE CBOMCTB AIEKTPUUYECKUX KOHACHCATOPOB. Pacyer

HX HCCJIEI0BAHUSA o M
notpebsieMoit anekrposHepruu. Pacuer KIIJI anextprudeckux ycrpoiicTs. Penienue 3a1a4 Ha 3aK0H
Jxoynsa -Jlenua.

4. | DnekTpoMarHuTHbIE SIBJIEHUS [Tonyuenune u GpukcUpoBaHHOE N300paKEHNE MAarHUTHBIX NoJiel. M3ydeHue cBoicTB
aJIeKTpoMaruuta. M3ydenue Mozienu 3ieKTpoaBuraress. Penienne kaueCTBEHHbIX 3a1a4.

5. | OnTuka N3yuenue 3akoHOB oTpaskeHus. HabmroneHue oTpaxkeHus U npenomiieHus ceeta. M3zo0pakeHus B
auH3ax. OnpeneneHye r1aBHOro GOKyCHOTO pacCTOSIHUS U ONTUYECKOM cuiibl TMH3bl. Habmonenue
uHTepepeHn cBeTa. Pemenue 3aqau Ha npenomiieHue cBeta. HabmroeHne momHoro oTpaxxeHus
CBETA.

9 kJjace

No Ha3Banmue pasnena (Tembl) Coaeprxanue y4eOHOro npeamera, Kypca

1. | Maraerusm Kowmmnac. [Ipuniun padotsl Maraut. MarauTsl noja0coBsle, 1yroBble. MaruutHas pyaa. MarautHoe
nosie 3emiu. M3roroenenne MarauTa. Penenne kaueCTBEHHBIX 3aa4.

2. | DaexkTpocraTuka DneKTprYecTBO Ha pacdyeckax. OCTOPOKHO CTATHYECKOE IEKTPUUECTBO. JJIEKTPUUIECTBO B
UTpyIIKax. DNEeKTPUYECTBO B ObITY. YcTpoicTBO OaTapeliku. PelieHrie HecTaHIapTHBIX 3a/1ad.

3. | Ceer Hctounnku cBeta Y cTpoicTBO riaza. ConHeuHble 3aiiunku. TeHnb. 3aTMeHue. [{BeTa KoMnakT aucka.

MpeuibHbIM criekTp. Pagyra B mpupoge. Jlynnsie u Conneunsie 3atmenus. Kak cnomats nyu? Kak
3akKe4b OTOHb? Pelenne HecTaHIapTHHIX 3a]1a4.




MeToabl 00y4yeHusi M (pOPMBbI OPraHU3ANMHU AEITEJIbHOCTH 00yYAIOIIMXCS
Peanuzanus nporpaMMsbl TONOJHUTENEHOTO 00pazoBanus o ¢pusnke «O3anadeHHas pusuka» npeanogaraeT HHAUBUAYAIbHYIO U TPYIIIOBYIO

paboTy oOydaromuxcs, IaHUPOBAaHUE U MTPOBEICHUE HCCIEA0BATEIHCKOT0 SKCIIEPUMEHTA, CAMOCTOSTENIbHBIN COOp JaHHBIX [Tl pEIICHUS
MPAKTUYECKHX 3a]1a4, aHAJIN3 U OIICHKY MOJy4YEeHHBIX Pe3yIbTaTOB, M3TOTOBJICHUE TTOCOOUH 1 Mojenell. [Iporpamma mpenycmaTpruBaeT He TOJIBKO
oOyuJarolue ¥ pa3BUBAIOIINE [EJH, e¢ peaTn3aIis ClIOCOOCTBYET BOCIUTAHHUIO TBOPYECKON JIMYHOCTU C AKTUBHOM KU3HEHHOU MO3UITUEH.
BbIcOKHX pe3ynbTaTOB MOT'YT JOCTHYb B IAHHOM CJIy4ae HE TOJBKO YYEHUKH C XOPOILIEH IKOJIbHON yCIIEBAEMOCThIO, HO U BCE
L[eJIeyCTPEMIICHHBIC aKTUBHBIE pedsITa, yKe clAeNaBIIne cBoi MpodeccuoHalbHbIN BHIOOD.

OOydeHme ocyIIecTBIsICTCS IpU NoepxkKe LlenTpa 00pa3oBaHus eCTECTBCHHO-HAYYHOW HAMpaBIeHHOCTH «Todka pocTa, KOTOPBIMA
CO3llaH JUIsl pa3BUTHS Yy OOYYalOIIUXCS E€CTECTBEHHO-HAYYHOH, MATeMaTH4eCKOH, WH(POPMAIMOHHONH TI'pPaMOTHOCTH, (HOPMHUPOBAHUS
KPUTHYCCKOI'0 U KPCATHUBHOTO MBIINIJICHHA, COBCPUICHCTBOBAHUSA HABBIKOB CCTCCTBGHHO-HayT{HOi/JI HAIpaBJICHHOCTH, a TAKXKC JIA HpaKTHHCCKOﬁ
oTpaboTKH ydyeOHOroMarepuasia o yueoHomy npeamery «Duzukay.

TemaTnueckoe njanuposanue (1 200 odyuenusn)  Txnacc

Haumen Conep:xkanue Koanuect ®opma Hcnoab3oBanue Jlara
OBaHHUe BO 3aHATH odopynoBanus «Touka
pa3jiena 4acoB | poctay
1 BBoaHoe 3ansTie. MHCTpYKTaX MO TEXHUKE OE30MaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e LlenTpa "Touka Pocra" uupoBoit 1abopaTopueit
"Touka pocra"
(memoHcTparus
TEXHOJIOTUH U3MEPEHUs)
|. IlepBoHayanbHbIE CBeJeHHUS O CTPOEHUH BelllecTBa A
2 DkcnepuMeHTanbHas pabota Ne 1 «Onpenenenue 1eHsl AeIeHUs 1 skcniepuMeHT | Jlunelika, neHTa mepHas,
Pa3TUYHBIX TPHOOPOBY. W3MEPHUTEIbHBIN ITUITHH]IP,
Ha 6a3e LlenTpa "Touka Pocta" TEPMOMETP, JATUUK
TeMIIepaTypbl
3 DxcnepuMeHTanbHas padorta Ne 2 «OmnpeneneHue TeoOMeTPUISCKUX 1 skcniepuMeHnT | HaGop reomerpuaeckux
pa3MepoB TEN. Ten
Ha 6a3e LlenTpa "Touka PocTa"
4 [TpakTuaeckas padota Ne 1 «M3roToBIeHUE H3MEPUTETHHOTO 1 MPAaKTUYECKAS
HUIHH]IPa pabota

S) OkcniepuMeHTanbHas padora Ne 3 «M3MepeHue TeMiepaTypsl Te 1 JKCIIEPUMEHT




6 DOkcnepuMeHTalbHas pabota Ne 4 «3mepeHue pazMepoB MajbIx AKCIEPUMEHT
TN,
7 DxcnepuMeHTanbHas padorta Ne 5 «3mepeHue TOIIIMHBI JIUCTa SKCIEPUMEHT
Oymaru»
I'masa |l. B3aumMopaeiicTBue TeJ 124g
8 OkcniepuMeHTanbHas padora Ne 6 «M3MepeHne CKOpOCTH IBUKECHUS AKCIIEPUMEHT
TE».
9 Pemenue 3anau Ha TeMmy «CKOPOCTh PABHOMEPHOTO JIBUXKEHUS» pelieHue
3a1a4y
10 OkcnepuMeHTasbHas padota Ne7 «M3mepenne maccesl 1 kariu SKCIIEPUMEHT 3JIEKTPOHHBIE BECHI
BOJIBD».
Ha 6a3e {enTpa "Touka Pocra"
11 OkcnepuMeHTanbHasg padota Ne 8 «3mepeHue MiIoTHOCTH KycKa skcriepuMeHT | Jlunelika, ieHTa MepHasi,
caxapa» W3MEPUTEIIbHBIN TUIHHJIP,
Ha 6aze L{entpa "Touxa Pocra" JJIEKTPOHHBIE BECHI
12 OxcnepuMeHTasbHasg padora Ne 9 «3mepenue miotHocTu skcnepuMeHT | JIunelika, neHTa mepHas,
X035CTBEHHOT'O MbLIay. M3MEPUTENbHBIN TUIHHJP,
Ha 6a3e LlenTpa "Touka PocTa" AJIEKTPOHHBIE BECHI
13 Pemenue 3ana4 Ha TeMy «I110THOCTH BeliecTBay. perieHne
3a/1a4y
14 OxcnepumenTanbHas padota Ne 10 «ccrnenoBanre 3aBUCUMOCTH AKCIIEPUMEHT
CHUJIBI TSKECTH OT MACChl TeJay.
15 OxcrnepumenTanbHas padota Ne 11 «Onpenenenre Macchl 4 Beca AKCIIEPUMEHT
BO3J/lyXa B KOMHATE»
16 DkcnepuMeHTanbHas padota Ne 12 «CrnoxeHne cuit, HampaBIeHHBIX skcriepument | IllTartus, peryar,
110 OJTHOM MPSIMOI». JIMHEWKa, Ba
Ha 6a3e LlenTpa "Touka PocTa" OJIMHAKOBBIX I'Py3a, J1Ba
O/0Ka, HUTh
HepacTsKUMas,
JIMHEKa
MU3MEpPUTEIbHAS,
JTMHAMOMET]
17 DxcnepuMmeHTanbHas padota Ne 13 «M3Mepenne )KeCTKOCTH skcniepuMeHt | LlltatuB ¢ kpemexxom,

IPYKUHBDY
Ha 6aze Llentpa "Touka Pocra"

HabopmpyXuH, HAOOP
Ipy30B, JTUHEHNKA,
JMHAMOMET]




18 OxcnepuMenTanbHas padota Ne 14 «M3mepenune kordduimenta 1 sKcriepuMeHT | JlepeBsiHHBIN OpYCOK,
CHWJIBI TPEHUS CKOJIbKEHUSI. HaOOp rPy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocta" YyecKast CKaMbsl,
JTUHAMOMETD
19 Pemenue 3anay Ha Temy «Cuia TpeHUSY. 1 perieHue
3a1a4y
I11. JaBaenue. /laBjieHue ;KUAKOCTel U ra3oB A |
20 DxcnepuMeHTanbHas padota Ne 15 «ccrenoBanrue 3aBUCUMOCTH 1 AKCIEPUMEHT
JIaBJICHUSI OT ILIOILA N TIOBEPXHOCTH»
21 OkcnepuMeHTanbHasg padota Ne 16 «Onpenenenue napneHus 1 JKCIEPUMEHT
UUIUHApUYEcKoro tenay. Kak Ml Buanm?
22 DkcrnepuMeHTanbHas padora Ne 17 «Ber4uciieHHe CHITbI, C KOTOPOI 1 AKCIICPUMEHT
aTMocdepa TaBUT Ha IIOBEPXHOCTH cToiay. [louemy mup
Pa3HOIIBETHBIM.
23 DkcnepuMeHTanbHas padorta Ne 18 «Onpenenenue mMaccel Tena, 1 AKCIICPUMEHT
IUIABAOIIETO B BOJIEY.
24 OxcnepuMeHTanbHasg padota Ne 19 «Onpenenenue mioTHOCTH 1 skcnepuMeHT | JIunelika, neHTa MepHas,
TBEP/IOTO TeNay. WU3MEPUTENbHBIN UIUHID,
Ha 6a3e LlenTpa "Touka Pocta" AJIEKTPOHHBIE BECHI
25 Perenne kauecTBeHHBIX 3a/1a4 Ha TeMy «[ImaBanue Tem. 1 perieHue
3a1a4y
DxcrnepuMmenTanbHas padorta Ne 20 «3yuenue yciaoBuil TuaBaHus 1 SKCnepuMeHT | JlmHaMmoMeTp, mTaTuB
26 TEI. YHUBEpCaJbHBIM,
Ha 6aze LlenTpa "Touka Pocra" MEPHBINIUIUHAD
(MeH3ypKa), rpy3
HWIAHAPUYECKUHN U3
CHELMAIILHOTO
MJIACTUKA, HUTh,
MOBapEeHHasi COJib,
najgoyka s
nepeMenn-
BaHUs
IV. PaboTa 1 MOIITHOCTb. DHEPTUsA 8u
27 DxcrnepuMeHTanbHas padorta Ne 21 «Brrurciienne padoThl, 1 AKCIICPUMEHT

COBEPLICHHOH IIKOJIbHUKOM IIpHU NogbeMe ¢ 1 Ha 2 aTaxk»




28 DxcnepuMeHTanbHas padorta Ne 22 «BbryrciieHHe MOIITHOCTH 1 AKCIICPUMEHT
pa3BUBAaEMOH MIKOJIHHUKOM IIPH MoagbeMe ¢ 1 Ha2 3Tax»
29 DkcnepuMeHTabHas padbora Ne 23 «OmnpeneneHue BBIMTPHIINIA B 1 skcniepuMeHT | [loaBuKHBIN 1
CuJIe, KOTOPBIN JaeT MOJABUKHBIM U HEMOBUKHBIN OJIOK. HEMOJIBIKHBIN OJIOKH,
Ha 0aze LlenTpa "Touxa Pocra" HaOOPTPY30B, HUTH,
JTMHAMOMETD,
IITATUB, JIUHEHKA
30 Pemenue 3anay Ha Temy «PaboTta. MoHOCTh». 1 perieHue
3a1a4y
31 OxcnepumenTanbHas padota Ne 24 «Beruncnenue KI1J[ HakionHO#M 1 skcnepuMeHT | LlltatuB, MexaHH4decKas
TJIOCKOCTH. CKaMbsl, OPYCOK C
Ha 6a3e LlenTpa "Touxa Pocta" KPIOYKOM, TMHEWKA,
Ha0op IPy30B,
JMHAMOMETP
32 OkcnepuMeHTalbHas pabota Ne 25 «M3mepeHne KHHEeTHIeCKOn 1 AKCIIEPUMEHT
SHEPTUU Telay
33 Pemenue 3anau Ha Temy «KuHeTudeckast SHEPTUsD». 1 pelieHue
3a1a4y
34 HTorosniii KOHTPOJIb 3HAHHUIA. 1 IUIAKTHYECKO
€ 3a/1aHue
34
Hmozo
TemaTuueckoe njanupoBanue (2 200 o6yuenus)
8 kimace
Haunmen Conepxanue Kosanuecr dopma Hcnouab3oBanue Hara
oBaHHeE BO 3aHATH o0opynoBanus «Touka
pasjaena 4acoB | pocTa»
|. ®uznyeckunii MeToa U3y4YeHHsI MPUPOIbI: TEOPeTHYECKUI U 34
IKCNEPUMEHTAJIbHbIN
1 BBogHoe 3anaTue. IHCTpYKTax 1O TEXHUKE O€30MaCHOCTH. 1 Oecena O3HakoOMIJIEHHE C
Ha 6a3e IlenTpa "Touka Pocra" udpoBoi TabopaTopueit
"Touka pocra"




2 DxcnepuMeHTanbHas padborta Ne 1 «OnpeeneHne 1eHbl TeeHus 1 sKcnepuMeHT | JIuHelika, JieHTa
npuOOpPOB, CHITHE MTOKA3AHUI) MepHas,
Ha 6a3e Llentpa "Touka Pocra" HU3MEPUTEIbHbBIN
HUAJTUHIP, TEPMOMETD,
JATYUK TEMIEPATyphl
3 Omnpenenenue norpemHocTeld u3MepeHus. Penienre kauecTBEHHBIX 1 pelieHue
3ajad. 3a/1a4y
I'nasa |l. TenjioBble IBJIEHUS M METOIbI UX MCCJIET0BAHUS 8u
4 Ornpezenenne yAJIMHEHUs TeJla B IPOLIECCEe U3MEHEHUS 1 OTIBIT - JlaboparopHsrit
TEeMIIepaTypbl UCCIIEJIOBAHUE | TEPMOMETP, NaTUUK
a 6a3ze Llentpa "Touka Pocra TEeMIIepaTypbl
H 6 HT P " y
5 Pemenue 3aau Ha onpeeneHNe KOJTUIECTBA TETIOTHI. 1 pelieHue
3a1a4y
6 [IpyMeHeHre TemI0BOro paciliupeHust Uisl perucTpalnuu 1 MPE3CHTALIHS
TeMIiepaTypbl. AHaIM3 U 00001IeHNEe BO3MOYKHBIX BAPUAHTOB
KOHCTPYKITHM.
KcrnepuMeHTalibHas padota Ne 2 «MccnenoBanue mpoieccoB AKCIIEPUMEHT aT4YHMK TEMIIEpaTyphl
7 €] 6ota Ne 2 «U11 1 ,
IUIABJIEHUS U OTBEPAECBAHUSI. KaJIOpUMETP, COCYJ C
a 6a3ze Llentpa "Touka Pocra TAOIIUM JIbJIOM
Ha6 "T P n ,
cocyn ¢
BOJIOM, 2JIEKTPOHHBIE BECHI.
8 [TpakTrueckas padota Ne 1 «3yueHune cTpoeHus: KpUCTAIIIOB, UX 1 [IpaKTUYECKast
BbIpA[IBAaHUE. pabota
9 N3ydenune ycTponcTBa TEMIOBBIX IBUTATEIEH. 1 JIEKUINS
MOOPBI I U3MEPEHUSI BIAXKHOCTH. DKCIIEpUMEHTalbHas paboTa AKCTIEPUMEHT aTYUK TEMIIEPATYPHI
10 [Tpu6 C) 0 1 YpHI,
Ne 3 «Omnpenenenue BaXHOCTH BO3/lyXa B KAOMHETaX LIKOJIbI» TEPMOMETP, MapJs,
Ha 6a3e I{entpa "Touka Pocta" COCYJl CBOJION
11 Pemenne kauecTBeHHBIX 3a/1a4 Ha onpeaenenue KII/[ teroBoro 1 pelieHue
nsBurareins. https://uchitel.pro/3agaun-Ha-KII-TEIIOBLIX - 3a7a4
BUTATENCH/
I11. DylexTpuyeckue siBJeHUSI U METO/IbI MX UCCIe0OBAHUSA 8u
12 [Tpaktrueckas padora Ne 2 «OnpeneneHue yaeabHOTO 1 npaktryeckas | Jlaruuk HanpskeHus,
COMNPOTHUBIICHUS PA3IMYHBIX TPOBOTHUKOBY. pabota BOJIBTMETD
Ha 6aze Llentpa "Touka Pocra" JIBYXTIPEICIbHBIN,

HCTOYHHUK IIUTAHUA,
KOMIIJICKT



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

TIPOBOJIOB,
PE3UCTOPHI, KITFOY

13 3akon Oma s ydacTtka renu. Pemienne 3amay. 1 perieHue
3a1a4y
14 HccenenoBanue U UCIONb30BAHUE CBOMCTB MIEKTPUYECKUX 1 HaOIro/IeHue
KOHJIEHCATOPOB.
15 Pemienue 3agau Ha 3aBUCUMOCTb CONPOTUBIICHUS IPOBOAHUKOB OT 1 peleHue
TEMIIepaTyphI. 3a1a4y
16 [TpakTnueckas padota Ne 3 «Pacuet norpebisiemoit 1 npakTuueckas | [laTuuk Toka, 1aT4uk
3JIEKTPOIHEPTUU COOCTBEHHOIO 0May. pabota HanpsKEHUs, aMIIEPMETP
Ha 0aze Llentpa "Touxa Pocra" JBYXIIPEEIIbHBIMN,
BOJIETMETP
JBYXIIPEAECIbHBIN,
JIaMIT0YKa,
WCTOYHUK MTUTAHUS,
KOMILJIEKT IPOBOJIOB,
KITIOY
17 Pacuer KIIJ] anexTpuueckux ycTponCTB. 1 peuieHue
3a1a4
18 Pemenue 3anay na 3akon Jlxoyns - Jlena. 1 perieHue
3a1a4
19 Pemenure xauecTBEHHBIX 3a1a4. 1 JieioBast urpa
IV. DeKTpoMarHuTHbIe ABJIEHUS Su
20 [Toryuenue u puKCHpOBaHHOE U300pAKEHNE MATHUTHBIX MOJEH. 1 npaktudeckas | Jlemoncrpanus
Ha 6a3e LlenTpa "Touka PocTa" pabota «M3mMepenne MarHuTHOIO
MOJIs BOKPYT
NPOBOIHUKA CTOKOM)!
TaTYAK MarHATHOTOTIOJNS,
1Ba
IITaTUBA, KOMIUIEKT
IIPOBOJIOB, UCTOYHHUK
TOKa,
KITIOY
21 N3y4eHne CBOMCTB 2JIEKTPOMAarHuTa. 1 HaOroIeHue




22 N3yuenue Moienu 3J1eKTPOIBUTATENS. 1 JIEKIIUS, IEM.
AKCIIEPUMEHT
23 DKCKypCus. Oecena
24 Pemienye kauecTBEHHBIX 3a/1a4. 1 perieHue
3a/1a4y
V. OnTuka 10
25 W3y4eHne 3aKOHOB OTPaKEHUSI. 1 TIEKIUS, IEM.
AKCIIEPUMEHT
26 DkcrnepuMeHTanbHas padborta Ne 4 «HabmroieHrne oTpakeHus u 1 sKkcriepuMeHT | OCBETHTEINb ¢ HCTOYHHKOM
MPEJIOMIIEHUS CBETA. cBera Ha 3,5 B, ncTouHuK
Ha 6a3e LlenTpa "Touka PocTa" MUTAHUS, KOMIUIEKT
IPOBOJIOB, IIIEJIEBast
nuadpar-ma,
MOJYIIWJIUHAP, TUTAHIICT Ha
IJIOTHOM JTUCTE C
KPYTOBBIM TPAHCIIOPTHPOM
27 DxcrnepuMenTanbHas padota Ne 5 «300pakeHus B THH3aX». 1 sKcriepuMeHT | OCBETUTENh C UCTOUHUKOM
Ha 6a3e I{entpa "Touka Pocta" cBeTa Ha 3,5 B, ncTouHuK
MUTAHWS, KOMITJICKT
MIPOBOJIOB, IIeNeBast
nuadpar-ma, SKpaH
CTaJIbHOM, HAIIPaBJISIFOIIIAS
C U3MEPUTEIBLHOMN IIKAJIOM,
coOuparoIIne JTUH3BL,
paccemBaroIIas JMH3a,
CITaii
«Mopaens peameTa» B
penrepe
28 DxcnepuMeHTanbHas padorta Ne 6 «OnipeaesieHne riiaBHOTO 1 AKCIEPUMEHT
(OKYCHOTO pACCTOSIHUSI U OTITUYECKOM CHITBI IMH3BI».
29 DkcnepuMeHTanbHas pabota Ne 7 «Habmonenne naTephepeHIng U 1 AKCIEPUMEHT
TU(GPAKIUU CBETaY.
30 Pemenue 3ama4 Ha mpeoMIIeHHE CBETA. 1 perieHue
3a1a4
31 DxcnepuMeHTanbHas padborta Ne 8 «HaGmroaeHne moiHoro 1 AKCIICPUMEHT

OTpaXCHUSA CBCTa».




32 Pemenne kauecTBEHHBIX 3a7a4 HA OTPAKEHUE CBETA. 1 perieHue
3a1a4
33 3amuTa npoekToB. [IpoeKThl. UCCJIETOBAHMUSI
34 HToroBblii KOHTPOJIb 3HAHUI. OUJAKTHYECKO
€ 3a7jaHue
34
Hmozo
TemaTuueckoe mianupoBanue (3 200 odyuenus)
9kJ1acc
Haumen Conepxanue Koaunuect ®opma HUcnoab3oBanue Hara
oBaHHe BO 3aHATH odopynoBanus «Touka
pa3jiena 4acoB s pocrtay
1 BBoanoe 3ansTie. MHCTpyKTax 1o TexHuKe O6e3onacHocTu. 1 1 Oecena
|. MarneTusm 94
OkcnepumenTanbHas padora Ne 1 «Kommnac. [Tpunuun paboTsi». 1 SKCIIEPUMEHT
[Tpaktrdeckas padora Ne 2 «OprueHTHpPOBaHKE C TOMOIIBIO 1 IIpaKTHYECKast
KOMITaca. pabota
4 Maruutsl. JlefictBue MmarauToB. Pemenue 3amaq 1 HaOJII0IeHNE,
pelieHue
3a1a4
DxcnepuMeHTanbHas padbota Ne 3 «3aHUMATETBHBIC OMBITHI C 1 AKCIEPUMEHT
5 MarHuTaMmy.
6 MarnutHas pyaa. [loneznsie uckonaemoie CaMmapckoi 00J1acTy. Mpe3eHTalus
7 JleiicTBre MarHUTHOTO 1OJIs. MarHUTHOE 110J1€ 3eMJIN. JdemoHcTpauus
Ha 6a3e [{enTpa "Touka PocTa" «H3mepenne nmoJst
NMOCTOSTH-HOT'O MATHUTA)!
JaTYUK MarHUTHOTO TOJIS,
1o-
CTOSIHHBIA MarHuT
10JIOCOBO




8 Jle¥icTBue MarHuTHOTO 110J1s1. Perenne 3agay. pelieHue
3ama4y
9 OxcnepuMeHTanbHasg padota Ne 4 «/3roroBieHre MarHuToOBY. AKCIIEPUMEHT
10 [Tpe3eHTanMsI MPOEKTOB. WCCIICTOBAHMS
I'nasa Il. DaekrpocraTuka 9y
11 OkcnepuMeHTanbHas padora Ne 5 «CtaTHueckoe 3JeKTPUIECTBOY. 1 JKCIIEPUMEHT
12 OCTOpOKHO cTaTHYECKOE 3JIEKTpUUECTBO. Perenue 3anau 1 peuieHue
3a/1a4y
13 DxcnepuMeHTalbHas padota Ne 6 «3aHUMaTENbHbBIE OMBITHI. AKCIIEPUMEHT
14 DNeKTpUUecTBO B Urpymkax. Cxembl paboThl paKTHYecKas
pabota
15 DIIEKTPUUECTBO B OBITY KHUHOIOKA3
16 OxcnepuMeHTasbHas padota Ne 7 « YerpoiicTBo OaTaperkm. Ha0JII0/IeHNEe
17 OkcnepuMeHTanbHas padota Ne 8 «306petaem GaTaperky». MpaKTHYeCcKast
pabota
18 [Tpe3eHTanust MPOEKTOB. Hay4YHBIE
UCCIIETOBaHUS
19 [Tpe3eHTanust MPOEKTOB. Hay4YHBIE
WCCIIETOBAHMUS
20 [Tpe3eHTanust MPOEKTOB. Hay4YHBIE
UCCIIETOBaHUS
I11. CBer 154
20 HcTOYHUKH CBETA. nexmus, aeM. | OcBeTutens ¢
Ha 6aze LlenTpa "Touxa Pocra" SKCIIEPUMEHT | NCTOYHHMKOM CBeTa Ha 3,5
B, uctounuk nutaHus,
KOMILJICKT
MIPOBOJIOB, IIIeNIeBast
nuadpar-ma
21 Kax mMb1 BUIUM? JIEKIHS, JIEM.
AKCIIEPUMEHT
22 ITouemy Mup pa3HOLIBETHBIN. JEKIUs
23 OkcnepuMeHTanbHas padora Ne 9 «Tearp Teneit» AKCIIEPUMEHT




24 OxcnepumenTanbHas padora Ne 10 «ComHeUHBIC 3aTYHKN» 1 sKkcriepuMeHT | OCBETHTENb C UCTOYHHUKOM
Ha 6a3e LlenTpa "Touxa Pocra" cBeTa Ha 3,5 B, uctouHuk
MUTaHUS], KOMILIEKT
MIPOBOJIOB, TIEJIeBast
nuadpar-ma,
MOJTYIIIJIMHAP, TUTAHIIET Ha
IJIOTHOM JIUCTE C
KPYTOBBIM TPAHCIIOPTUPOM
25 Jucniepcusi. MbUIBHBIHN CIIEKTP 1 JIEKLIHA, IEM.
IKCIIEPUMEHT
26 Panyra B mpupose. pe3eHTAIHS
27 OkcnepuMenTanbHasg padora Ne 11 «Kak nomyuuts pagyry?». 1 aKkcrepuMeHT | OCBETHTENb ¢ HCTOYHHKOM
Ha 6a3e LlenTpa "Touxa PocTa" cBeTa Ha 3,5 B, ucTtounuk
MTUTAHWS, KOMITICKT
MIPOBOJIOB, IIeNieBast
nuadparma, mogynuInHIp,
IUTAHILIET Ha MJIOTHOM JIU-
CTE C KPYTOBBIM
TPAHCIIOPTHPOM
28 OKCcKypcust Oecena
29 Jlynnbie u ConHeYHbIE 3aTMEHUS. TEKIHUs, IEM.
AKCIIEPUMEHT
30 Kak cnomate myu? Oecena
31 3azepkansbe. JIEKITHS, JIEM.
AKCIIEPUMEHT
32 OkcnepuMeHTaIbHAs padbota Ne 12 «3epkanar» 1 AKCIIEPUMEHT
33 3amura npoeKToB HCCIIe0BaHUS
34 3aKIIoUnUTeIbHOE 3aHATHE. 3a1UTA MPOEKTOB. UCCIIeTOBAHMS
34

Hmozo




IIporpamma mnpennonaraeT pasnudHble (HOPMBI KOHTPOJS NMPOMEXKYTOUYHBIX M KOHEYHBIX PE3ydbTaTOB. B pesynprare H3ydeHUs
JAaHHOTO Kypca KOHTPOJIb 3HAaHUHM M HAaBBIKOB ydyalIUXcs OyIeT MpOXOAWTh B T€UEHHE y4yeOHOro Kypca - B ¢opMme (pOHTAIHHOTO OMpoca,
CaMOCTOSITENIbHBIX TPAKTHUECKUX PA0OT, TUCKYCCUH C BBICTPOCHHBIMH JIOTHUECKUMH LENOYKaMH U JoKa3zaTenbcTBamMu. OleHHBaeTcs
CaMOCTOSTENILHOCTD BBINIOJIHEHHS 3a]ad, TaK K€ padoTa y4alIuxcs OILCHHWBACTCS C Y4ETOM HMX aKTHBHOCTH, KauecTBa IOJATrOTOBJICHHBIX
BBICTYIUICHHH, JEMOHCTPAIIMOHHBIX ONBITOB, YMEHUH pemieHns 3anad. OLUEHNBACTCS TaKKe ydacTHe B OOCYKICHHH, KA4eCTBO 33]aBaEMBbIX
BOIIPOCOB, BJIaICHUEMOHOJIOTHYECKON U IUATOTUIECKON peublo, YPOBEHb (PU3NYECKON KOMITETCHIINH.

HToroBas aTrectanyst Kypca JOMOJHUTEIHLHOr0 00pa3oBaHus No (¢usnke yyamuxcs 7-9 kinaccoB «IIpakTuka v TeOpus pelieHus 3aaad 1no
Gu3MKIm» TPOBOAMUTCS B (hOpME AMIAKTHYECKOTO 3a/aHHs B IIEJSIX ONPEICNICHHs CTEIEHH OCBOCHUS YYallMMHUCA Y4eOHOTO Marepuaia Io
NpaKTHYECKOH (r3nKe, B paMKaxX OCBOCHUS OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHusl.

3amaHus OpUEHTUPOBAHBI HA IPOBEPKY YCBOCHUS CO/ICPIKAHUS Pa3aeioB/TeM:

- 83aumodelicmsue mei (NIOMHOCMb 8euiecmsd, CUla mpenus, Kodgguyuenm mpenus) (Mooyas 1 knacc),
- /IeMeHMbl CMAMUKU, MeNI08ble AGLeHUS, INEeKMPOCMAMUKA, 3aKOHb NOCMOSHHO20 MOKA, 3AKOHbI ONMUKU (M00Y1b 8 Kaacc),

@Dopma - Oouoaxmuueckoe 3adanue (mecmovl, NPAKMUUecKue 3a0aHus, peuieHue MmeopuecKux 3aday) COCTABIEHBI B JIBYX

BapHaHTaXx.

Bpewmst BeITOTHEHUST paOOTHI — OJTUH YPOK.

Ilnan padors (7 kiaacc)

Homep | IIpoBepsiembie 3JIEMEHThI IIpoBepsiemble yMeHUSA Baun 3a
3a/IaHUSA | CO/IeP:KaAHUSs BBINOJIHEHH e
3a/IaHusA
1 [IpakTuueckas pabdora. YMeHne cooparh IPaKTHIECKYIO 1
YCTAHOBKY COIJIACHO 33JaHMs
2 OnpenenurenbHas Gpopmyina 3HaHue (popMyIJI IUIOTHOCTH BEIECTBA, 1
BEJTMYMHBI CHJIa TPEHHSI
3 N3mepenue Gpusnueckoit YMeHue noiab30BaThCsi M3MEPUTEIbHBIMU 1
BEJIMYMHBI. npuOOpamMH, OTIPENEISTh IEHY ACTCHUS
puOOpOB, U3MEPATH PUIUIECKYIO
BEIMYHUHY.
4 BrruncnurenbHble HaBBIKH Brraucnsats puznyueckyro BEITUYUHY, 1
3aMMCBIBATh PE3yAbTaT B €UHUIIAX
n3Mepenns C1U




MakcumanbHOE KOJMYECTBO 0aUIOB 32 BBIMTOTHEHHE paboThl coctapysieT _10_ 6armos.
BricTtaBnenne otMeTok: otMeTKa «5» - 80-100% - 8-10 0ayta, ormeTka «4» - 66%-79% - 76amnos, otMeTKa «3» - 30%-65% - 6 — 3 Oaia,
orMmeTKa «2» - menee 30% - 0 — 2 Gaia.

Hrorosas arrecranmus 7 Kjiacca
«IIpakTUKa U TeOpUA pelIeHus 32124 N0 PUIUKU»

BapuantNel

Hcnonb3yst pel9aKHbIC BEChI, MEPHBIN MIJIMHAP, CTAKAH C BOJIOH, IWIHHIIP, COOEPUTE IKCIIEPUMEHTAIBHYIO YCTAHOBKY JIJISl ONIPEICTICHUS
IUIOTHOCTH MaTepuaja, U3 KOTOPOIo M3rOTOBJICH IIMIIMH/IP.

B G1aHKe OTBETOB:

e ciemnaiiTe PUCYHOK 3KCHCpI/IMCHTaJIBHOI71 YCTAHOBKHU IJISL OTIPCACIICHU obneMa TCIa,
® 3allMIIHuTC q)OpMYJ'Iy IJI pacdcTa IIJIOTHOCTH;,
®  YKaXXUTC PE3YJIbTAaThbl UBMCPCHUA MACCHI IUJIMHAPA U €TI0 06L6M8.;

¢ 3AlMIINTC YUCJICHHOC 3HAUCHHUEC IIJIOTHOCTHU MaTCpuajia HUuiInHAapa.

Bapuant Ne2

Hcnonb3ys Opycok ¢ KprouKkoM, TUHAMOMETP ¢ Tipeenom usmepenus 1H, nuaamometp ¢ npenenom uzmepenus SH, 2 rpysa maccoit 100r,
HaIpaBJIAOIIas, COOEpPUTE IKCIEPUMEHTAIbHYIO YCTAHOBKY JJIs onlpeiesieHus: KodpuueHTa TPEHHsI CKOJIbXEHUSI MEXAY OpyCKOM U
MOBEPXHOCTHIO HAIIPABJISIFOIICH.

B Gnanke oTBETOB:

e cJeNaiTe pUCYHOK SKCIIEPUMEHTAIIbHON YCTAaHOBKH;

® 3alluIImMTC (I)OpMy.TIy IJId pacycTa KOE)(b(I)I/II_II/ICHTa TPCHUSA CKOJILXKCHUS,

e VYkaxuTe pe3yabTaThl U3MEPEHUs Beca OpycKa ¢ rpy3aMH U CHJIBI TPEHUS! CKOJIbKEHHSI IPU ABMXKEHUH OpycKa C rpy30M IO
MTOBEPXHOCTUHAIPABIIAOIIEH;

e 3anuIMTe YUCICHHOE 3HaUYeHUE KO3 PUIIMEHTA TPEHUS CKOJIbKEHUSI.

OTBeThI H KPUTEPHHU OLIEHMBAHMS BBINOJIHEHHUs 3a1aHuii (7 Kiacc)

Bapuant Nel



1)V =V,-V,; 2) p=m/V
3)M=66T; V=>56M1=56cm>, 4)p=12r/em®= 1200 xr/m.

Coaep:xanue kpuTepust

Banasl

[TomHOCTBIO MMPaBUIIbHOE BHIOTHEHUE 33/1aHUS, BKIIIOYAOIIEe B ceOsi:

[J cXeMaTU4HBIA PUCYHOK SKCIIEPUMEHTAIBHON YCTAHOBKH;

[ dhopmyny asnst pacueéTa MCKOMOW BEIMYHMHBI 110 TOCTYITHBIM JJISl K3MEPEHHsI BETMUUHAM (8 OAHHOM cyuae OJis
onpeoeieHus NIOMHOCMU mea),

(] mpaBUIIBHO 3aIIMCAHHBIE PE3YJIbTAThI IPSAMBIX U3MEPEHUH (8 OGHHOM Clyuae pe3yibmamsl U3MEPeHUs MAccbl mead u
obvema mena);

[ moyiyyeHHOE MPaBUJIbHOE YMCIEHHOE 3HaU€HNE UCKOMOI BEJTMUMHBI

[IpuBeneHbI Bce 371€MEHTHI MPAaBUIILHOTO OTBeTa 1-4, HO JoMyIleHa OluOKa MpY BEIYUCICHUH 3HAUCHUSI HICKOMOU
BEJINYUHBI.

NJIn

JlomyiieHa onrOka npu 0003HaYE€HUU €TMHUL] U3MEPEHUSI ICKOMON BEIHUUHBI.

NN

JlomyieHa onrOka B CXeMaTUYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTaHOBKH, UJIM PUCYHOK OTCYTCTBYET, MU
OTCYTCTBYET (popMyIa B 00IIeM BHUJIE JJIS pacueTa HCKOMOM BEJTMUYHHBI

CrnenaH pUCYHOK 3KCIIEpUMEHTAIbHON YCTaHOBKH, IPABUJILHO NPUBEACHBI 3HAUECHUS IPSIMBIX U3MEPEHUI BEJIMYMH, HO HE
3anucaHa ¢popmysa Ui pacyeTa HCKOMOW BETMYUHBI, U HE MOJIyYEeH OTBET.

NJIn

[TpaBUIBHO MPUBEIEHBI 3HAUEHUS NMPSMBIX U3MEPEHUH BETUYNH, 3arucana popmysa s pacueTa HCKOMOM BETMYHHBI, HO
HE TMOJy4YeH OTBET, U HE PUBEJICH PUCYHOK SKCIIEPUMEHTAIbHON yCTaHOBKHU.

14051

[IpaBmiIbHO NpUBEEHBI 3HAYECHUS MIPSIMBIX U3MEPEHUH, TPUBEACH IPABUIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIBHON YCTaHOBKHU M (popMyia JUIsl pacyeTa HCKOMOI BeTUUMHBI

3anucaHbl TOJIBKO MIPABUIIbHBIE 3HAUCHHS PSIMBIX U3MEPEHUM.

NI

[IpuBeneHo MpaBUIIBHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSIMbBIX U3MEPEHUN, U MPECTaBICHA MPABWIBHO 3alCaHHas
dbopmyna s pacueTa ICKOMOU BEJIMYHHEI.

N

[IpuBeneHo npaBUIbHOE 3HAYEHHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U C/IeJIaH PUCYHOK IKCIIEPUMEHTaIbHON
YCTaHOBKHU




Bce ciyyan BBINOJTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM KPUTEPHUAM BbICTaBiIeHU 1, 2, 3 unu 4 6anios.
Pa3posnennsie 3anucu. OTCYTCTBUE MOMBITOK BHIMIOJIHCHNUS 3a/1aHUS 0
Maxkcumanvuwiii 6an 4
Bapuant Ne2

1)

L

N

Bid
mg
2) Fyup= Fip (TIpu paBHOMEPHOM IBIKEHUH);
Fp=uN, N=P > F,,=uP,; u=
3) Fynp =0,44 H; P=2,8H
4) u=0,16
Copep:xaHue KpuTepus Banast

[ToHOCTBIO MPaBUIILHOE BBHIMOTHEHHE 3a/1aHUs, BKITIOYAOIIEe B CeOs:

(1 CcXeMaTUYHBIA PUCYHOK SKCIIEPUMEHTAILHOW YCTaHOBKH;

(1 dhopMyny s pacueéTa KICKOMOW BEIMYHHBI 110 TOCTYITHBIM JJI1 H3MEPEHUS BEITUUUHAM (8 OAHHOM cyuae OJist OnpeoeieHus
K03 Puyuenma mpenus,); 4
(] TpaBHIBHO 3alMCAHHBIC PE3YIbTAThI MPSIMBIX H3MEPEHHI (8 OGHHOM Clyuae pe3yibmamol U3MEPeHUs. 6eca meid ¢ 08YMsl
2PY3amMU U CUTLbL MPEHUST CKOIbICEHUS),

[ moJrydeHHOE MPAaBHILHOE YHUCIIEHHOE 3HAUEHHE HCKOMOM BETHUNHBI




[IpuBeeHbI Bce AIeMEHTHI MPaBUIILHOTO 0TBeTa 1-4, HO omyIieHa omnoKa Mpy BEIUMCICHUH 3HAYSHHS] HCKOMOM BEJIMYMHBI.
NJIN

JlomyieHa omroka mpu 0003HAYECHUH STUHUI] U3MEPEHUSI UICKOMOW BETHYNHBL.

NJIN

JlomyiieHa onrOka B CXeMaTHYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTaHOBKH, UITH PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
¢dopmyna B o01ieM BUE U1 pacueTa MCKOMOW BEITMYHHBI

CrenaH pUCYHOK 3KCIIEPUMEHTAJIbHOM YCTaHOBKH, IIPABUJIbHO IIPUBEACHBI 3HAUCHUS IIPSIMBIX U3MEPEHUN BEIMYUH, HO HE 3allicaHa
dbopmyna s pacueéTa HCKOMOM BETMYMHBI, U HE MTOJyYeH OTBET.

NJIN

[TpaBUIBHO PUBEICHBI 3HAYCHUS MPSMBIX U3MEPEHUH BETUYMH, 3arucana GopMyria sl pacueTa NCKOMOM BEJTMYMHBL, HO HE
IIOJIy4€H OTBET, U HE IIPUBE/ICH PUCYHOK DKCIIEPUMEHTAIILHON YCTaHOBKH.

NJIn

[IpaBriIbHO NPUBEICHBI 3HAYEHUS IIPSIMBIX U3MEPEHUH, IPUBEACH IPABUIBHBIM OTBET, HO OTCYTCTBYIOT PUCYHOK
SKCIIEPUMEHTAJIbHONW YCTAHOBKU U (popmyIa Juist pacueTa MCKOMOMN BEIHYUHBI

3anucaHbl TOJIBKO MPABWIHHBIC 3HAYCHHS MPSIMBIX U3MEPEHUMN.

NJIN

[IpuBeneHo npaBMIILHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPAMBIX U3MEPEHUH, U MPEJICTaBICHA MPABIIIBHO 3amrcanHas hopmyra s
pacyeTra UICKOMOW BEJIMYMHBI.

NJIN

[IpuBeneHo npaBUIbHOE 3HAYEHUE TOJIBKO OJHOI0 U3 MPSAMBIX U3MEPEHUN, U CAENAaH PUCYHOK IKCIIEPUMEHTAIBHON YCTAHOBKU

Bce ciydan BbIOJTHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIILIEyKa3aHHBIM KPUTEPUSIM BbICTaBieHud 1, 2, 3 wiu 4 Ganos.
Pa3po3HenHsble 3anncu. OTCYTCTBHE MONBITOK BBINOJIHEHUS 3a1aHUs

Maxkcumanvhwiii 6an

Inan pa6otsi (8 knacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIposepsiembie yMeHMsI bana 3a
3aJaHus | COAep:KaHus BbINIOJTHEHH e
3alaHus
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OObsICHEHHE SBIICHUH TETUIONPOBOIHOCTH 1
1.2 ArperaTHble cocTosiHusl | UreHnue rpaduKoB HarpeBaHUs TeIl. 1
BelIeCcTBa




1.3 3aKOHBI MOCTOSIHHOT'O TOKA [TpakTHdeckre ymMeHHUs MO paboTe ¢ ANMEKTponpudopamMu. Y MeHUE
HAXO0XJICHUS BEIMYMHBI DKCIIEPUMEHTAIHLHBIM METOIOM
UTOro
2.1 SIBneHus TEmI0NPOBOTHOCTH OObsicHeHUE ABIICHUN TETIONPOBOAHOCTH
2.2 ArperatHbie coctosiHus | UTeHue rpauKoB OXJIKICHUS Tell.
BelIeCTBa
2.3 3aKOHBI MOCTOSIHHOT'O TOKA [TpakTHdeckre ymMeHHUs MO paboTe ¢ AIMEKTponpudopamMu. Y MeHUE

HaXOXIACHUA BEJIMYUHBI OKCIICPUMCHTAJIbHBIM METOA0OM

UTOroO

MaxkcuManbHO€E KOJIHYECTBO OAJIOB 34 BEIITIOJIHEHHE pa6OTBI cocTaBiasieT 6 OaoB.

BricTraBiaenne otMeTok: otMeTka «5» - 80-100% - 5-6 Oaiuta, orMeTka «4» - 66%-79% - 4 6amta, ormerka «3» - 30%-65% -
Oaina,oTMeTKa «2» - MeHee 30% - 1 Oa.

2-3




IIpomexyTouHas aTTecTanus 8 Kjaacca
«IIpakTuka u Teopus peleHus 3a1a4
no ¢uszukn» BapuanT 1

1.Ha cHer moyioxuiii Tpu KycKa CyKHa pa3iIMuyHON OKPACKHU: OeJblii, YepHbIil U 3esieHblil. Kora costHIe npurpeso, To CIycTs HEKOTOpoe
BPEMSIIO HUMH MpoTasit cHer (puc. 98). Kakum HOMEpOM Ha 3TOM pUCYyHKE 0003HaUEHO OeJI0e, YUepPHOE U 3eJIEHOE CYKHO?

1 Bemoe — 1, yepHoe — 2, 3enenoe — 3.
2. benoe — 2, ueproe — 3, 3enenoe — 1.
3. bemoe — 3, uepnoe — 1, 3enenoe — 2.

Y

2. Ilpu xakol TemrepaType HavaJcs Mpolecce MIaBiIeHus? Pic, 98
1.50°C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure nenb o cxeme. Onpeaenure CONPOTUBICHUE AMEKTPUUECKUX JIAMIT UCIIONIb3Ys aMIIEPMETP, BOIbTMETP.

1

] L
l

Puc, 176

IIpomexxyTouHas aTTecTanus 8 kjacca
«IlpakTuKa U TeOpus pelIeHHus
3aaa4 no puznkm» Bapuanr2

1. K JOIICYKE HpI/I6I/ITBI JBa OJWHAKOBBIX JIMCTa OeJIol JKECTH. BHYTpeHHSISI MMOBEPXHOCTh OAHOI'0 M3 HHUX ITOKPBITA
KOHOTI)IO a )Ipyraﬂ OCTaBJICHa 6H€CT5[HI€I/I K HaPY)KHOI/I MMOBEPXHOCTU JIUCTOB IMPUKICCHBI BOCKOM CITMYKH. Me>1<)1y JJUCTaMU ITOMEIIar0T
paCKaJ'ICHHBII/I METaJNIMYSCKUI [IapuKk (pI/IC 93) OIIHOBpCMeHHO JIX OTHAAYT CIIUYKHA OT JIMCTOB xecTu?

1 OnHOBpEeMEHHO.
2. OT 3aKOIMYEHHON MTOBEPXHOCTH CIIMYKH OTIIATYT paHbIIIE.
3. Ot GnecTsmieit MOBEPXHOCTH CITUYKH OTIIAAYT PAaHbIIIE.

2. Ilpu kakoii TemIiepaType Havajcs mpolecc OTBepAeBaHMs?



1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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Co6epHTe OCIb I10 CXEME. OnpeneJmTe pa60Ty, BBIITOJIHCHHYIO 3JICKTPUYCCKUMMU JIAMITAMU B TCYCHUC 5 MHH, UCITIOJIb3YHd

aMIIepMETP,BOJIBTMETP, CEKYHIOMED

Puc.

T

-4

176



OTBeTHI U KPUTEPHH OIIEHMBAHUSI BHINOJIHEHHs 3a1anmii (8

KJI1acc)
11 2)5 1
3) 1. CobGparth Lerms o BApHAHT

CXEME.



2. [ToaxIII0OUnTE aMIepMeETp U BOJIBTMETP, YUHUTHIBAS MIPABHIIA MTOIKIIOYCHUS TPHOOPOB.
3. [IpoBecTu npsiMbie U3MepeHUs (CHIIbI TOKA M HATIPSIKCHUS)
4. TTo BBIYMCIUTENBHON pOpMyYJIE  OMPEEIUTh UCKOMYIO BETHUHHY.

2 BapuaHT
1)2 2)2
3) 1. Cobparts 1emb 10 CXeME.
2. [ToaxIr0unTh aMIepMeTp U BOJIBTMETP, YUHUTHIBAS MIPABHIIA MTOIKIIOYCHUS TPHOOPOB.
3. [IpoBecTu npsiMbie U3MEpPEHUs (CHIIBI TOKA M HATIPSDKCHUS ).
4. [To BEIYUCIUTETHHOU (OPMYJIE  ONPEACITUTh UCKOMYIO BEJTHUUHY.
HroroBas arrecTanus 10 BHEYPOUHOU NEATEILHOCTH ydarmuxcs 9 kinaccoB «lIpakTuka u Teopusi peiieHus 3a1a4 no (GU3uKm» MpOBOJAUTCS B

(hopMe3aIuThl MPOCKTOB.

dopMa KOHTPOJIS — 3a1IKTa IpoekTa. Beaymumu Metogamu oOydeHus SIBISIOTCS: 00BICHUTEIbHO-UILUTFOCTPATUBHBIN, YACTUYHO-TIOMCKOBBIH,
HCCIIeI0BATEIbCKUI: aHanu3 nH(OpMAIMY, TOCTAHOBKA 3KCIIEPUMEHTA, IPOBEICHUE UCCIIE0BAaHUI. DT METO/1bl B HAaHOOJIbIIEH CTENEHH
o0ecreynBaroT pa3BUTHE IO3HABATENIBHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX cIOCOOHOCTEH. Ponb yunTens B 00yuyeHUH MEHsIeTCs:
OHBBICTYTIAET KaK OPraHU3aTop, KOHCYJIBTAHT, SKCIEPT CaMOro MpoLecca AEATEIBHOCTH YUAIUXCsl U €€ Pe3yJIbTaToB.

TpeOoBanus K 3amuTe NpoOEKTA:

® MaTepI/Ian AOCTYIICH Y HAYUCH, UJICHU PACKPBITHI. KauecTBeHHOE U3JI0KEHNE COACPpIKaHUA: Y€TKasd, rpaMOTHaA pC€yb, ICPECKA3

TCKCTa(I[OHy'CKaeTCSI 3a4YUTBIBAHUC I_II/ITaT); HanOoJIee BayKHBIC TIOHATHSA, 3aKOHBI 1 CI)OpMy.]'IBI JAUKTYRKOTCA UL 3allUCH.

. HarnsanHoe npencrasieHne Marepuana (¢ UCIoIb30BaHUEM CXEM, YEPTEKEH, PUCYHKOB, MCIIOJIb30BAaHUE MTPE3EHTALINN)
. Vcnonp30BaHue MPakKTUYECKMX MUHU-UCCIIEIOBAaHUMN (TT0Ka3 OIBITA)

. KauecTBeHHBIE OTBETHI Ha BOIPOCHI CIIyIIATENeH 110 TeMe

. Yetko chopMyTupOBaHbI BBIBObI

IIpubau3uTe/bHbIE TEMbI TBOPYECKUX MPOECKTOB, IPE3CHTALMI:
1. Kak nu3meputh HEU3MEPUMOE.

2. TOYHOCTH U3MEPECHHUIA.

4. Vicropus kameHaaps.

5. OT mecoYHbIX 4acoB 40 aTOMHBIX.



8. ConHeuHas cuctema

9. CkopocThb ABMKEHUS TPAHCIIOPTA B TOPOJIE
10. Dueprus BeTpa

11. Kak ynepsxaTh paBHOBECHE

12. Tlouemy mamaroT TENA

NudopManinoHHo — MeTOAHYECKOE 0DecTIieueHue

1. BHeypouHas 1eATeIbHOCTh MIKOJIBHUKOB. MeToIuuecKuii KOHCTPYKTOP: mocooue mis yunurens/ J1.B. I'puropses, I1.B. Crenanos. —
M.:IIpocsemienne, 2011. — 223 c. -. (CtangapThl BTOPOTO MTOKOJICHUS).

2. BHeypouHas AeqaTenbHOCTb. [[puMepHBIii Tu1aH BHEYPOYHOH JeSITEIbHOCTH B OCHOBHOH IIKoJ1e: mocobue st yautenst/. B.I1. Crenanos,
J.B.I'puropseB — M.: [IpocBemenue, 2014. — 200 c. -. (CtanaapTsl BTOPOTO MOKOJICHHUS).

3. Paboune nporpammsl. duznka. 7-9 kinaccel: yuebHo-mMeroauaeckoe nocoodue/coct. E.H. Tuxonona.- M.:Ipoda, 2013.-398 c.

4. 3anumarensHas ¢usuka. [lepensman S.U. — M. : Hayka, 1972.

5. Xouy 0wt Kymubunsim. Dnemanckuii 1., — M. : PUI] MK/, 2002.

6. ®usuka s ypnedeHHbIX. Kubanpuenko A.Sl., Kubanpuenko 1.A.— Pocros H//. : «®enukcy, 2005.

7. Kak crath yueHbIM. 3aHATHS TI0 (hU3HKe T crapirekiaccHukoB. A.B. Xyropckuid, JI.LH. Xyropckuii, M.C. Macnos. — M. : ['mo6yc, 2008.

8. dpoHTanbHBIE TabopaTopHBIE 3aHATH 1O Gu3KKe B 7-11 kaccax o0meoOpa3oBaTeIbHBIX YUpexaeHuid: Kaura s yanTens./mox pes.
B.A.Bypoga, I'.I'. Hukudoposa. — M. : [Ipoceemenne, 1996. 12

9. denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbIM cTaHaapT [DNeKTpoHHBIN pecypc]. — Pexxum nocryna:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunuctepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparinu// oduiinaibHbIi

caift. —Pexxum noctyna: http://MunobpHayku.pd/

10. Meroanueckas ciryx6a. U3nareasctBo «BMHOM. JIaboparopus 3Hanuii» [ DnekTpoHHbIN pecype]. — Peskum moctyma: http://metodist.1bz.ru/
11. UrpoBas nporpamma Ha aucke «/Ipakoma u 3anumarensHast pusuka» [ DnekTpoHHbId pecypc]. — Pexxum nocryma: http:// www.media 2000.ru//
12. Pa3BuBaromue 31€KTPOHHbIC UTPhI «Y MHUKH — U3y4aeM IUTaHeTy» [ DNeKTpoHHBIH pecypc]. — Pexxum nocryma: http:// www.russobit-m.ru//
13. Asropckas mactepckas (http://metodist.lbz.ru).

14. Anroputmsl pemeHus 3a1au no ¢usuke: festivai.lseptember.ru/articles/310656 17. @opmupoBaHre yMEHHUH ydaluxcs perarhb
busnueckuesamaun: revolution. allbest. ru/physics/00008858_0. html
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