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«O3a0auennaa Quaukay
€CTECTBEHHOHAYYHON HAIPABIEHHOCTH
BO3pacT yuammxes 13-15 et
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HopmaruBHas 6a3a

e 3akoH PD «O6 obpazoBanuu B Poccuiickoit @eneparun» Ne 273-D3 ot 29.12.2012;

®denepallbHBII rOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOTO 0011ero oopazoBanus (IIpukas
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 nexadpst 2010 r. Ne 1897, B penaknuu nprkasza
MunncrepcTBa oOpasoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 nexabpst 2015 r Ne 1577);

e [IpumepHas ocHOBHast 0Opa3zoBaTeIbHas IPOrpaMMa OCHOBHOT'O 00IIero 00pa3oBaHusi, 0JJOOpeHHas pelieHueM
beneparbHOTO Y4eOHO-METOANIECKOT0 00BeAMHEHUS TT0 00IIeMy 0O0pa3oBaHuto (TpoTokoy oT § ampenst 2015 r. Ne
1/15);

o DenepanbHBIN EPEUCHh YUSOHUKOB, PEKOMEH/IOBAHHBIX (JIOMYIICHHBIX ) MHHHCTEPCTBOM 00pa30BaHUS U HAYKU
Poccuiickoit deneparuu kK UCIOIB30BaHUIO B 00pa30BaTEILHOM IIpoIiecce B 0011e00pa30BaTeNbHBIX OPraHU3AUAX
IIPU pealin3aliy UMEIOLINX FOCyIapCTBEHHYIO aKKpeIUTaIuio o0pa3oBaTeNbHbIX TPOrpaMM HadyajabHOTO 0OIIEro,
OCHOBHOTO O0IIIET0, CPETHEro O0IIeT0 00pa30BaHus, yTBEPKICHHBIN MPUKa30M MUHHCTEPCTBA 00pa30BaHUS U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ u3MEHEHUSAMHU U AOTIOTHEHUSIMHU.

e @enepanbHblil IepedeHb y4eOHUKOB, PEKOMEH/I0BaHHbIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoii @enepanuy K UCIOIB30BaHUIO B 00pa30BaTeIbHOM IIpoliecce B 0011e00pa30BaTeIbHbIX OpraHU3aLUsAX
IIpU pealin3alii UMEIOLINX FOCYyIapCTBEHHYIO aKKpeIUTalM0 00pa30BaTebHBIX IPOrpaMM HauyaabHOro OOIIETo,
OCHOBHOT'0 0011[er0, cpeJHero oo1iero 00pa3oBaHus, yTBep kKIeHHbII prukazoM MuHHCTEpCcTBa 00pa3oBaHUs U
Hayku PO ot 31 mapra 2014 roma Ne 253 ¢ u3MeHEHUSIMH U JOTIOTHEHUSMH.

e [lepedeHp opranuzaiuii, OCyIECTBIISIONINX BBITYCK YI€OHBIX TOCOOUH, KOTOPBIE TOITYCKAIOTCS K
MCIIOJIb30BAHUIO MIPH pealin3allii UMEIOLINX FOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX POrpaMm
HAyaJIbHOTO 00I1er0, OCHOBHOTO 00OIIEr0, CpeAHEro 00I1ero oopa3oBaHus, yTBepKIeHHbIN NpuKkazoM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e OcHoBHas oOpa3oBarebHas IporpaMma OCHOBHOTo obuiero oopasosanust MbBO COLL Ne7;

e [IpumepHbie MpOrpaMMbl BHEYPOUHO# AesTenbHOcTH. HavanbHoe u ocHoBHOE 0Opa3oBanue / [B. A. T'opckuid,

A. A. Tumodees, /1. B. CmupnoB u ap.] ; mox pen. B. A. 'opckoro. — 4"e u3n. — M. : [IpocBemienne, 2014 — 111 ¢. —
(CtannmapTbl BTOPOTO MOKOJICHUS).

e [Iporpamma ocHOBHOrO 001Iero oopazoBanusi. Pusmka. 7 - 9 knacce! (aBropsl:A.B. Ilepsimkun, H.B. ®unonosny,
E.M. I'yrauk). @usuka. 7-9 knaccer: padoune nporpammsl / coct. @50 E.H. Tuxonosa - 5-¢ u3a., nepepad.-M.: lpoda,
2015. —400c.,

Jlata yTBEpkKIECHHUSA: 29.08.2023r.
O0111e€e KOTMYECTBO YaCOB:
YpoBeHb peasn3aluu: 0a30BbIT




| Cpok peanuzanuu: | 01.09.2023 - 31.05.2026




|. Il.ianupyemble pe3yJibTaThbl 0CBOEHHMS KypPCa BHEYPOYHOM AeATeJIbHOCTH 110 (pu3nke

HporpaMMa IIO3BOJIAACT I[06I/IBaTI>CH CICOAYIOIHNX PE3YJIbTATOB OCBOCHUA KypCa BHeyquHOﬁ ACATCIIBHOCTU

OcHoBHAas TPyNNa y4amuxcs Hdern ¢ OB3
(BKJII0YASI HHTETPUPOBAHHBIX)
IIpeameTHbIe MeTanpeamMeTHbie JIMYHOCTHBIE IpenmerHbie MeTanpeamMerHbie JIMYHOCTHBIE
- yYMETb MOJIb30BaTHCS P. —ymetsb pabotaTh o | -pa3BuBarth - UMETh P. —ymetsb paboTath | -pa3BuBaTh
METOJJaMH Hay4HOTO MIPeITI0KEHHBIM MO3HABATENbHbBIE MPEJICTaBICHUE O | TO MPEIIOKEHHBIM | TIO3HaBaTeNbHbIC




HUCCIIENOBaHUs ABJICHUHN
PUPOJIBI;

- IPOBO/IUTH
HaOJII0IeHN,
TUTAHUPOBAThH U
BBITNOJIHATH
HKCIIEPUMEHTBI;
-00pabaTbIBaTh
pe3yJIbTaThl U3MEPEHUI;
- IPE/ICTaBIATh
pe3yJIbTaThl U3MEPEHUM C
IIOMOILILIO TAa0JIHII,
rpaduKoB u HopmyT;

- 00HapyKUBATh
3aBUCUMOCTHU MEXY
bu3nIeCKUMU
BEITUYMHAMU;
-00BSICHITH IOTy4YeHHBIC
pe3yNbTaThl U JeNaTh
BBIBO/IBI;

-OLICHUBATh TPAHUIIBI
MOTPELTHOCTEN
pe3yJIbTaTOB U3MEPEHUN;
- YMETb MIPUMEHSITh
TEOPETUUECKHUE 3HAHUS
1o (hu3MKe Ha MPAKTHKE;
-pemiath (u3nuecKue
3a/1la4¥l Ha IPUMEHEHUE
IIOJIy4EHHBIX 3HAHWI;

- BBIBOJIUTD U3
AKCTIEPUMEHTATBHBIX
(haKkTOB U TEOPETUUECKUX
Mojenen pusndeckue
3aKOHBI;

- YMETb JOKJIAbIBATH O
pe3yJpTaTax CBOETro

WHCTPYKITASM; YMECHUE
U3JIaraTh MbICIU B
YETKOM JIOTUYECKOM
MOCIIeI0BATEIBHOCTH;
aHAIIM3UPOBATh
COOCTBEHHYIO padoTy:
COOTHOCHUTb TUTaH U
COBEpIICHHbIE
oTiepaIiu, BIACISATh
3Tanbl U OLEHUBATh
MEpY OCBOEHUS
Ka)KJI0T0, HAaXOJUTh
OIIOKHU,
yCTaHaBIIUBATh UX
MPUYUHBL.

1. — opuenTUpOBaTHCS
B CBOEH CUCTEME
3HAHUU: OTIUYATh
HOBOE OT YK€
W3BECTHOTO;
nepepadbaTeIBaTh
MOJIYYEHHYIO
nH(OpMAIIHIO, JeNIaTh
BBIBOJIBI B pE3YJIbTaTE
COBMECTHOM paboThI
BCEro KJlacca; yMeTh
aHAJTM3UPOBATh
SIBIICHUS

K. — ymets paborats B
nape U KOJJICKTUBE;
3¢ heKTUBHO
pacnpenenstsb
00s13aHHOCTH

WHTEPECHI,
HUHTEIUICKTYaIbHBIC U
TBOPUYECKHE
CIIOCOOHOCTH

y4amxcs;

- MOTUBHUPOBATh CBOU
JIEHCTBHSI; BBIPAXKaTh
TFOTOBHOCTb B JTF000M
CUTYaIlMX IOCTYITUTh
B COOTBETCTBHH C
paBUIIaAMHA
HIOBEJICHHUS;

- BOCIIPUHUMATh Pedb
yuuTens
(OHOKJIACCHUKOB),
HEMOCPEJCTBEHHO He
o0pallleHHYI0 K
yJariemycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYIO
JIeATeIbHOCTD: CBOU
JOCTHOKEHUS,
CaMOCTOSATEIbHOCTD,
UHHIUATUBY,
OTBETCTBEHHOCTb,
IPUYHMHBI HEeYy a4

pUpoIe
BAKHEUILIUX
buznueckux
SIBIICHUI
OKPY’KaIOIIEero
MUpa ¥ TOHUMATh
CMBICIT

(bU3UIECKUX
3aKOHOB;
-IEMOHCTPHUPYIOT
yMEHHE
paborath ¢
pa3sHBIMU
HMCTOYHUKAMU
uHpOpMaINH;
-yMeTh
MIPUMCHSITh
TEOpETHYECKHE
3HAHUS 110
¢busuke Ha
NPaKTUKE;

- YMETh
UCTIOJIb30BaTh
MOJTy4YeHHBIE
3HaHUS B
IIOBCEHEBHON
KHU3HU (IKOJIOTHS,
ObIT, OXpaHa
OKpYKaroleun
Cpenb)

- IPOBOJTUTH
HaO0IeHUS
buznyecKux
SIBIICHUI;
-H3MEpPSThH
duznueckue

WHCTPYKITUSM;
YMEHHE U3JlaraThb
CBOM MBICIIU B
JIOTUYECKOM
MOCIIEI0BATEILHOCT
u;

II. — ymenue
OTJINYaTh HOBOE OT
YK€ U3BECTHOTO;
nepepabaTbIBaTh
MOJTyYEHHYIO
uHpopmaruto,
JIeJIaTh BBIBOJIBI B
pe3ynbrare
COBMECTHOM
paboTHI BCEro
KJlacca; yMeTh
HaOJIFONATh U
OTIMCHIBATH
SIBIICHUS

K. — ymers
paboTaTh B mape u
KOJUICKTHBE;

HHTCPCCHI;

- MOTUBUPOBATH
CBOH JICHCTBUS,

- BOCIIPUHUMATh
peub yuuTess
(OZTHOKJIACCHUKOB),
HETI0CPEICTBEHHO
HE 00palEHHYIO K
ydamemycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYI0

JeSITeTbHOCTD




UCCIIeIOBAHMUS; BETTUYHUHBI
- y4acTBOBAaTh B
JMCKYCCHH, KPaTKO U
TOYHO OTBC€YUATh HA
BOTIPOCHI;

-HCTIOJTh30BaTh
CIIPABOYHYIO JINTEPATYPY
U Jpyrue UCTOYHUKHU
nHpopMaIuu.

B npouecce BHEYPOUYHOIl 1eATEILHOCTH B IIKOJIE PEHIAIOTCS CJIeAyI0lie KOPPEeKINOHHO-PA3BUBAIOIINE 3a1a4H:
1. Pazsumue u xoppexyus 6HUMaHUs
2.Dopmuposarnue YHUBEPCATILHBIX YUeOHbIX YMeHUl

3.Pazsumue peuu

Coaep:kaHue BHeypouHOii AesaTeIbHOCTH M0 pusnke «O3agavennas pusnka»7 Kiace

Ha3zBanmue pa3nena (Tembl) ConeprxaHue y4eGHOT0 mpeaMeTa, Kypca

IlepBOoHa4Ya/IbHBbIE CBEICHUSA O Ilena nenenus n3mMepuTeapLHOTO Tprbopa. OnpeneneHne MeHbl JSICHUS N3MEPUTETHHOTO IIHIHH IPA.
Ornpenenenne reOMeTpUYECKUX pa3MepoB Tena. M3roropnenue namepurenbHoro nuinHapa. Mamepenue

CTPOCHHUHU BEIIECTBA
TCMIICPATYPHI TCJIA. I/I3MepeHHe PasMEpOB MAJIbIX TCII. I/I3MepeHI/Ie TOJIIMHBI JTUCTAa 6y'MaFI/I.




2. | B3aumoneiictBue Tes W3mepenue ckopoctu ABMKEHUS Tena. Mi3MepeHune Macchl Tena HenpaBuibHON ¢popMbl. 3mMepenue
IUIOTHOCTH TBepJoro Tena. MizMepenne oobema mycToThl. MccnenoBannue 3aBUCIMOCTH CHITBI TSKECTH
oT Macchl Tena. OnpeneneHre Maccsl U Beca Bo3ayxa. CliojkeHue Cuil, HalpaBIeHHbIX 110 OJJHOU
npsaMoil. 3mepenue xecTkocTu npyKuHsbl. M3mMepeHne ko3 puuneHTa cuiibl TPEHUS CKOJIbKEHHSL.
Penienne HecTaHIapTHBIX 3a1a4

3. | daBjenue. /laBjieHne ;KUAKOCTEH U WccnenoBanue 3aBUCUMOCTH JIaBJICHUS OT TUIOLIAAN MOBEpXHOCTH. OnpeeneHue 1aBIeHus

2308 TBEpJOTro Tena. BerunciaeHne cuiibl, ¢ KOTOpoi atMocdepa JaBUT Ha MOBEPXHOCTh cToia. OnpenencHue
Macchl Telna, MIaBarolero B Boje. OnpeaeneHue IIOTHOCTH TBeporo Tena. OnpeaeneHue oobema
KycKa npJa. M3ydeHue ycnoBus ruiaBaHus Tell. Permenne HeCTaHIapTHHIX 3a4a4
4. | PaGoTa u MOUIHOCTb. Beruucnenue paboTel 1 MOLIHOCTH, Pa3BUBAEMON yUEHUKOM Ipu noabseme ¢ 1 Ha 3 aTax.
3 Onpenenenue BeIMTPHINIA B cuiie. HaxoxkieHue IIeHTpa TSHKECTH II0CKo# ¢urypsl. Beraucnenue KI1/]
Heprus HAKJIOHHOM IIJIOCKOCTH. VI3MepeHne KHHETUYECKON 3HepTrun. M3MepeHne noTeHnanbHON SHEPTUH.
Pemenne HecTaHapTHBIX 3a/1a4.
8 KJ1acce
Ne HasBanmue pasaesa (TemMbl) CoaepixkaHue y4eOHOr0 npeaMmera, Kypca
1. | ®usnuyeckuii MeTOa M3yUeHUS Omnpenenenue UeHbI AeeHUs MpUOOPOB, CHATHE MoKazaHui. OnpeesieHne NorpenHocTel
NPHUPOABLI: TEOPETHYECKUN U U3MEPECHUM.
JIKCNEPUMEHTAJIbHbIH
2. | TennoBble siBJIEHUSI 1 METOABI UX Onpenenenue yIMHEHMs Tejla B IIpoliecce U3MEHEHUs TeMIeparypsl. Penienue 3ai1a4y Ha
OIpeeIIEHNE KOJINYECTBA TEIUIOTHL. [ [puMeHenne TennoBoro pacluupeHus 1 perucTpanuu
Heeaenopans TeMIieparypsl. MccnenoBanue nponeccos IUIABJIEHNS U OTBepAeBaHus. M3yueHne ycTpoiicTsa
TeIUIOBBIX ABUTartesei. [Tpubopsl s u3MepeHus BIaKHOCTH BO3JIyXa.
3. | DaexkTpuuecKkue siBJEHUS] U METOBI Omnpenenenue yieiabHOro CONPOTUBIIEHUS TPOBOAHMKA. 3aKkoH OMa I ydacTka 1enu. Pemenue
N — 3az1ay. HCCJ‘IC}EOB&HI/IG Y WCIIOJIb30BAaHHUE CBOWCTB AJIEKTPUUYECKHUX KOHJICHCATOPOB. Pacuer
notpebisemoii anexkrposnepruu. Pacuer KI1J] anextpuueckux ycrpoiicTB. Perienue 3a1a4 Ha 3aK0OH
Jxoyns -Jlenna.

4. | DnekTpoMarHuTHbIE SIBJIEHUS [Tonyuenue u pukcupoBaHHOE N300paKeHNE MAarHUTHBIX NoJieil. 3yuenue cBoiicTB
aneKTpomarHuta. Mi3ydenue Moieu 3J1eKTpoABUraTess. Perenrne kadeCTBEHHbIX 3a1a4.

5. | OnTuka N3yuenue 3akoHOB oTpakeHust. HaOnronenue oTpaskeHus U npenomiieHus ceta. M3o0paxenus B

nuH3ax. OnpeneneHue raBHOro GOKyCHOTO pacCTOSIHUS U ONTHYECKOM cuiibl TMH3bL. Habmonenue
unTepdepeHImm cpera. Pemenue 3a1a4d Ha npeioMmiieHne cBeta. Habmo1eHrne moTHOTo OTpaXeHHs
CBETA.




9 kJjacc

Ne Ha3zBanue pa3aena (Tembl) Conep:kanue y4eOHOTI0 nmpeaMeTa, Kypca

1. | Marnerusm Kommac. [Ipunanun pa6otst Maraut. MarauThl OJIOCOBBIE, 1yroBble. MarHuTHas pyaa. MarautHoe
nosie 3emuid. I3rotoBieHue Maruurta. Pemenre kaueCTBEHHbIX 3a/a4.

2. | DaekTpocraTuka DneKTpuYeCTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE SJIEKTPUUECTBO. DIEKTPUUYECTBO B
UIpYyILIKax. DJIEKTPUUYECTBO B OBITY. YcTpoiicTBO OaTapeliku. Perenne HecTaHIapTHBIX 3a1a4.

3. Ceer Uctounuku cBeta Y CcTpoicTBO riaza. ConHeyHble 3aiuuku. Tenb. 3aTMenue. [[BeTa KOMIakT aucka.

MpeusHbIil criekTp. Pagyra B nmpupoge. Jlynusie u Conneunsie 3atmenus. Kak cnmomars myu? Kak
3akeub OroHb? PellieHne HecTaHIapTHRIX 3aj1ay.

MeToabl 00yueHust M (pOPMbI OPraHU3ANUU AeATETLHOCTH 00yYAKOLIUXCH
Peanmaunﬂ IIporpamMmaI BHCypO‘IHOfI ACATCIIBHOCTH ((OSa,Z[a‘leHHaH (1)I/I3I/IKa)) ImpearogaracT MHANBUAYAJIbHYIO U I'PYIIIOBYHO pa60Ty

oOyuaromuxcsi, JIaHUPOBaHUE U ITPOBEIEHUE HCCIIEA0BATENBCKOTO SKCIIEPUMEHTA, CAMOCTOSTENbHBIN cOOp AJAHHBIX JUISl pEIIEHUS PAKTUYECKUX
3aJa4, aHaJIU3 U OLIEHKY MOJIyUYeHHBIX PE3Yy/IbTaTOB, N3rOTOBIIEHUE TOcOOUH 1 Mozenei. [Iporpamma npexycMaTpuBaeT He TOIBKO 0Oydaromue u
pa3BUBAIOIIKE LIEJIH, €€ peau3alus cliocoOCTBYET BOCIIUTAHUIO TBOPUYECKOM JIMYHOCTU C aKTUBHOM *KM3HEHHOM no3unueil. BoICOKUX pe3ynbTaToB
MOTYT JI0CTUYb B JAHHOM CJIy4ae He TOJbKO YUEHUKHU C XOPOILIECH HIKOJbHON YCIIEBAEMOCThIO, HO U BCE LIEJICYCTPEMIICHHBIE aKTUBHBIE PEOsTa, yiKe

C/IeNIaBIIME CBOU MPOheCcCHOHATBHBIN BHIOOD.

OO0yuenue ocylecTBiseTcs npu nojaep:xke Llenrpa oOpa3oBaHus eCTeCTBEHHO-HAYYHOM HAMPaBICHHOCTH «Touka pocTay, KOTOPBIi

CO3JIaH JIIsl pa3BUTHS Yy 00yJarOIIUXCS €CTECTBEHHO-HAYYHOM, MaTEMaTHIECKOH, HWH(POPMAIIMOHHON TPaMOTHOCTH, (POPMHPOBAHUST KPUTUIECKOTO H
KPEaTUBHOT'O MBIIIUIEHUS, COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON HANPAaBIEHHOCTH, a TAKXKe JUISl IPAKTUYECKONH 0TpabOTKH yueOHOro
MaTepuaia rno yueoHomy npeamery «Pusukar.

TemaTnueckoe naanupoBanue (1200 ooyuenus)



Txaace

Haumen Conep:xkanue Koanuect ®opma Hcnoan3oBanue JlaTa
oBaHHeE BO 3aHATHS odopynoBanus «Touka
pasjaena 4acoB pocTtay
1 Bronnoe 3anatue. MHCTpyKTaX MO TEXHUKE OE30MaCHOCTH. 1 Oecena O3HakoMmIIeHUE C
Ha 6ase LlenTtpa "Touka Pocra" g poBoii 1aboparopueit
"Touka pocra"
(nemoHcTpanus
TEXHOJIOTUHU U3MEPEHU)
. IlepBoHayaibHBIE CBeICHUS 0 CTPOCHHHU BelleCTBA 74
2 OkcnepumeHTanbHas padora Ne 1 «Onpenenenne 1eHbI A€ICHUS 1 skcnepuMeHT | JIunelika, neHTa mepHas,
Pa3IUYHBIX TPHOOPOBY. M3MEPUTENIbHBIN HUITUHP,
Ha 6aze Llentpa "Touxa Pocra" TEPMOMETP, JaTYUK
TEMIIEPATYPbI
3 OkcnepuMeHTanbHast padota Ne 2 «OmnpeienieHue reOMeTpu4ecKux 1 skcriepuMenT | HaGop reomerpudeckux
pa3MepoB Tem». TeN
Ha 0aze [lentpa "Touka Pocra"
4 [Tpaktrueckas padora Ne 1 «M3roToBieHne n3MepUTEIHLHOTO 1 MpaKTUyecKas
HUIHHIPA paboTta
5 DkcniepuMeHTaNbHAS pabota Ne 3 «3mMepeHue TeMIeparypsl T 1 AKCIIEPUMEHT
6 DkcnepuMmeHTanbHas padota Ne 4 «3mepeHne pazmMepoB Majblx 1 HKCIIEPUMEHT
TE.
7 OkcnepuMeHTanbHast padora Ne 5 «3MepeHue TONIIMHBI J1CTa 1 AKCIIEPUMEHT
Oymarm»
I'nasa |l. BzaumopeiicrBue Tea 124
8 OkcnepuMeHTanbHast padora Ne 6 «M3MepeHne CKOpOCTH JBUXKEHUS 1 JKCIIEPUMEHT
TE.
9 Pemenue 3ana4 Ha TeMmy «CKOPOCTh pABHOMEPHOTO JIBHIKEHUS» 1 peuieHue
3a1a4
10 OkcniepuMeHTanbHas padora Ne7 «M3mepenune macchl 1 karmm 1 AKCIIEPUMEHT AIICKTPOHHBIC BECHI

BOJIBI.
Ha 6a3e LlenTpa "Touxa Pocta"




11 OkcnepuMeHTalbHas padora Ne 8 «3Mepenue miI0THOCTH KycKa 1 sKcnepuMeHT | Jlunelika, neHTa mepHas,
caxapa» M3MEPUTENIbHBIN IUITUHP,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
12 OkcnepuMmeHTalbHas padora Ne 9 «/3mepeHne mioTHOCTH 1 skcnepuMeHT | JIunelika, neHta mepHas,
XO03SIIICTBEHHOT'O MBLIIaY. M3MEPUTENIbHBIN IUITUHP,
Ha 6a3e Llentpa "Touka Pocra" JJIEKTPOHHBIC BECHI
13 Pemenue 3anay Ha Temy «I11OTHOCTH BemecTBay. 1 perieHue
3a1a4
14 OkcnepumeHTanbHas padora Ne 10 «McciaenoBanue 3aBUCUMOCTH 1 HKCIIEPUMEHT
CHJIBI TSDKECTH OT MacChl TEJIay.
15 OkcnepumenTanbHas padora Ne 11 «Omnpenenenue macchl 4 Beca 1 AKCIICPUMEHT
BO3/lyXa B KOMHATE»
16 OkcniepuMeHTaNbHAs padoTa Ne 12 «CriokeHre CHl, HalpaBICHHBIX 1 skcriepuMeHT | IlTaTus, peruar, TuHelKa,
10 OJTHOH HpﬂMOﬁ». JBa OJWHAKOBBIX I'Py3a, 1Ba
Ha 6aze Llentpa "Touxa Pocra" 61101%} HUTb HepacTsDKUMa,
JIMHCUKA U3MCPUTECIIbHAA,
JAUHAMOMCTD
17 OkcnepuMeHTanbHast padora Ne 13 «M3mMepeHne KecTKOCTH 1 skcniepumeHT | Lltatus ¢ kpenexom, HabOp
HPYKUHbD» IPYKUH, HAOOP TPy30B,
Ha 6a3e IlenTpa "Touka Pocta" JTMHEHKA, TMHAMOMETD
18 OkcnepuMmeHTanbHas padora Ne 14 «M3mepenue koapduirenta 1 sKcriepuMeHT | JlepeBsiHHBIN OpYCOK,
CHJTBI TPEHUS CKOJIBKEHHS. Habop TPY30B, MEXaHU-
Ha 6a3e IlenTpa "Touka Pocta" yecKasi CKaMbs,
JMHAMOMET]
19 Pemenue 3ana4 Ha Temy «Cuiia TpeHUS. 1 pelieHne
3a1a4y
I11. laBaenue. [[aBjieHue )KHAKOCTE U ra3oB T4
20 OkcnepuMeHTanbHast padora Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 HKCHEPUMEHT
JaBIICHHSI OT TUIOMIAH TOBEPXHOCT
21 OkcnepuMeHTanbHast padora Ne 16 «Omnpenenenue qaBieHus 1 JKCIIEPUMEHT
WIMHAPUIECKOTO Tenay. Kak Mbl BUAAM?
22 OkcnepuMeHTanbHast padota Ne 17 «BbrurcieHre CHIlbl, ¢ KOTOPOi 1 AKCIIEPUMEHT

aTMocQepa JaBUT Ha IOBEPXHOCTh cToa». [louemy mup
Pa3HOLBETHBIN.




23 OkcnepuMeHTanbHast padora Ne 18 «Ormnpenenenue Maccsl Tena, 1 AKCIIEPUMEHT
IUIABAIOLIETO B BOJEY.
24 OxcnepumeHTanbHas padota Ne 19 «OmnpeneneHue mioTHOCTH 1 skcriepuMeHT | Jlunelika, meHTa MepHas,
TBEPJIOTO TEJay. M3MEPUTENIbHBIN IUITUH/P,
Ha 6a3e LlenTpa "Touka Pocta" ANEKTPOHHBIC BECHI
25 Pemenne kauecTBEHHBIX 3a1a4 Ha TeMy «lliaBanue Tem». 1 pelieHne
3aj1a4
OkcnepumeHTanbHasa padora Ne 20 «M3ydenue ycioBuil miaBaHus 1 sKcniepuMeHT | JmHamomeTp, mratus
26 TEI. YHUBEpCAIbHBIN, MEPHBII
Ha 6aze Llentpa "Touxa Pocra" HHITAHAD
(Men3ypKa), rpys3
HI/IHI/IHZ[pI/I‘IeCKI/Iﬁ nu3
CIICIUaJIbHOTI'O IIJTaCTHUKaA,
HUTb, IIOBApCHHAsA COJIb,
TajioukKa jid rnepeMeniun-
BaHUA
V. PaboTa u MOIIIHOCTH. DHEPrUs 8u
27 OkcnepuMeHTanbHast padora Ne 21 «Beraucienne padboTHl, 1 DKCIIEPUMEHT
COBEpIICHHOM IIKOJILHUKOM IIpH nogbeMe ¢ 1 Ha 2 3Tax»
28 OkcnepuMeHTanbHast padora Ne 22 «BbluncieHne MOIIHOCTH 1 HKCIEPUMEHT
pa3BUBaEMOH LIKOJIBHUKOM IIpU nogbeMe ¢ 1 Ha2 stax»
29 OkcnepuMeHTanbHas padora Ne 23 «OrnpeeneHue BbIUTPhIIIA B 1 skcriepuMeHT | IloaBukHbIi 1
cHJie, KOTOPBIH J1aeT MOJABUKHBIN U HETIOABUKHBIN OJ0K». HETIOJBIKHBIA OJI0KH, HAOOP
Ha 6aze LlenTpa "Touxa Pocra" Ipy30B, HUTb, IUHAMOMETD,
IITaTUB, JTNHCHKA
30 Pemenue 3anau Ha Temy «PaboTta. MOITHOCTBY. 1 pelieHne
3aja4
31 OkcnepuMenTanbHas pabora Ne 24 «Beruncienue KIIJI naknonHoi 1 skcriepuMenT | IlTaTus, Mexannyeckas
ILUIOCKOCTH. CKaMbsl, OpYCOK € KPIOYKOM,
Ha 6a3e LlenTpa "Touka Pocta" JMHeHKa, Habop rpysos,
JIMHAMOMETDP
32 OxcnepumeHTanbHas padota Ne 25 «3MepeHne KUHETUUECKOU 1 AKCIIEPUMEHT
SHEPTUU TeJlay
33 Pemenne 3aay Ha TeMy «KuHeTndeckas sHEpTHs». 1 penieHue

3aaad




34 HTorosslii KOHTPOJIb 3HAHMIA. 1 JTUAAKTHYECKO
€ 3aJ]aHue
34
Hmozo
TemaTnueckoe nanupoBanue (2 200 odyuenus)
8kuacc
Haumen Conep:xkanue Koanuect ®opma Hcnouan3oBanue JlaTa
OBaHHe BO 3aHATHHA odopynoBanns «Touka
pasaeJa 4acoB pocTay
|. ®u3nueckuii MeToa U3yUeHNsI MPUPOIbI: TEOPETHYECKHUI U 34
IKCIEPUMEHTAJILHbIN
1 BBoanoe 3anatue. HCTpyKTax MO TEXHUKE OE30MaCHOCTH. 1 Oecena O3HakOMJIEHHE C
Ha 6a3e Llentpa "Touka Pocra" uudpoBoi 1abopaTopueit
"Touka pocra"
2 OkcnepumenTanbHas padora Ne 1 «Onpenenenre 1eHb! A€ICHUS 1 sKcrepuMeHT | Jlunelika, nenTa MepHas,
puOOPOB, CHATHE MTOKA3aHUII» M3MEPHUTEIIBHBIN LHITHHAD,
Ha 6aze LlenTpa "Touxa Pocra" TCPMOMETD, NaTINUK
TEeMITepaTypbl
3 Onpenenenue norpemHocTel n3Mepenus. Perenre kauecTBEHHbIX 1 peuieHue
3azad. 3a1a4y
I'nasa |l. TenJioBble sIBJIEHUSI M1 METO/IbI X UCCJIEI0BAHUS 8u
4 Onpenenenne yUIMHEHN TeNa B IPOLECCE N3MEHEHHUS 1 OTIBIT - JlaboparopHbrit
TeMITepaTypbl WCCIICIOBAaHUE | TEPMOMETP, NaTUUK
Ha 6a3e Llentpa "Touka Pocra" TeMIepaTypbl
5 Pemenue 3amad Ha onpeieneHne KOJIMYeCTBA TEIIOTHI. 1 pelieHne
3a1a4
6 [IpuMeHeHne TenI0BOro pacuIMpeH s AJis perucTpanuu 1 MPE3CHTALIMS




TeMIepaTypbl. AHAIH3 U 00001IeHHEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 DOkcnepumeHTanbHas padota Ne 2 «MccnenoBanue mporeccon 1 dKcTiepuMeHT | JlaT4umk Temmeparypesl,
IUIABJICHUS U OTBEPAECBAHUIY. KaJIOpuMETp, COCY A €
Ha 6a3e Llentpa "Touka Pocra" TAIOMIUM JIEIOM, COCYA €
BOJOMH, BJICKTPOHHLIC BECHI.
8 [TpakTuueckas padbota Ne 1 «/3yueHue cTpoeHUs KPUCTAILIIOB, UX 1 MPAKTUYECKAs
BBIpAIIBAaHUE. pabota
9 N3yueHue ycTpoNCTBaA TEIUIOBBIX JABUTATEIICH. 1 JIeKnus
10 [TpuGops! 17151 U3MEPEHHUS BIAKHOCTH. DKCIIEpUMEHTaIbHast paboTa 1 sKcHepuMeHT | JaTuuk TeMnepaTypel,
Ne 3 «Onpenenenue BIaXHOCTH BO3IyXa B KAOMHETAX HIKOJIbD» TEPMOMETD, MapJis, COCy . €
Ha 6a3e Ilentpa "Touka Pocra" BOJIOH
11 Pemenue kauectBeHHbIX 3a1a4 Ha onpenenenue KII/] remiosoro 1 perieHue
nBurareis. https://uchitel.pro/3agayn-Ha-KII-TeIOBbIX - 3a7a4
nBUTaTEINCH/
I11. DexkTpuyeckne sIBJEHUSI M METObI UX HCCJIET0BAHUSA 8u
12 [IpakTnueckas padota Ne 2 «OmnpeneneHue yaeapHOro 1 npakThyeckast | JaTuuk HanpsoKeHus,
CONPOTHUBIIEHUS PA3IUIHBIX IPOBOIHUKOBY. pabota BOJIETMETP ABYXIPE/CIbHbII,
Ha 6aze Llentpa "Touxa Pocra" MCTOYHHK ITUTAHHA,
KOMIUJICKT IPpOBOAOB,
PE3UCTOPHI, KIIFOY
13 3axon OMa 715 yyacTka 1enu. Penenue 3anau. 1 pelieHne
3a1a4
14 HccnenoBanue v NCHOIb30BaHUE CBOMCTB 3JIEKTPUUECKUX 1 HabJto1eHne
KOHJIEHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTb COIPOTHUBIICHUS IPOBOJIHUKOB OT 1 pemieHne
TEMIIEpaTypBhI. 3a1a4y
16 [TpakTryeckas pabora Ne 3 «Pacuér notpebdnsiemoit 1 npakTHueckas | JlaTuuk Toka, 1aT4nk
ANEKTPOIHEPTHH COOCTBEHHOTO 10May. pabota HAMPSKCHUA, aMIIEPMETP
Ha 6a3e IlenTtpa "Touka Pocta" ABYXTPEACILHBIN, BOILTMETP
JABYXIIPEACIbHBIN, JIJAMITIOYKa,
HCTOYHUK IMUTAHUA,
KOMILJICKT ITPOBOJIOB, KJIFOY
17 Pacuer KII/I anexTpuueckux ycTpoOnCTB. 1 pelieHne

3a7a4



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

18 Pemenue 3anaq Ha 3akoH Jxoyins - JIeHna. 1 pelieHne
3aj1a4
19 Pemrenne kaueCTBEHHBIX 3a1a4. 1 JIeIoBasi Urpa
V. DiekTpoMarHuTHbIE SIBJICHUS Su
20 [Tony4yenue u GpukcupoBaHHOE N300paKEHIE MAarHUTHBIX MOJICH. 1 npakTuyeckas | Jlemoncrpanus
Ha 6a3e Ilentpa "Touka Pocra" paboTta «H3mMepeHne MAaTHHTHOTO
110JIs1 BOKPYT IPOBOJHUKA C
TOKOM»: TaTYUK MarHUTHOI'O
I10JIs, IBa
mTaTuBa, KOMIIJICKT
[IPOBOJIOB, HICTOYHHK TOKA,
KIIIOY
21 N3ydeHne cBOMCTB JIEKTPOMAarHura. 1 HaOIroIeHNe
22 W3yuenune MoJenu 3JeKTpOABUraTeIsl. 1 JEKIMS, JEM.
HKCIIEPUMEHT
23 DKcKypeusl. Oecena
24 Pemenune xaueCcTBEHHBIX 3a1a4. 1 perieHue
3a1a4
V. OnTuka 10
25 N3ydeHue 3aKk0HOB OTpaKEHUA. 1 JIEKLIUS, IEM.
HKCIEPUMEHT
26 OxcnepumeHTanbHas padota Ne 4 «Habnronenue oTpaxeHus u 1 AKCIIEPUMEHT OcBETUTEND ¢ HCTOYHHKOM
HPEIOMIICHUS CBETaY. cBera Ha 3,5 B, ncTouHmK
Ha 6a3e IlenTpa "Touka Pocta" HATaHU, KOMILICKT
IIPOBOJIOB, IIeNeBas quadpar-
Ma, HOJYUWJINHAP, IIaHIICT
Ha IIJIOTHOM JIHCTE C
KPYT'OBBIM TPAHCIIOPTUPOM
27 OkcnepuMeHTanbHast padora Ne 5 «300paXkeHHs B TUH3AX). 1 sKcrepuMeHT | OcBeTHTeNnb ¢ HCTOYHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ucrouHuk
MTUTaHHS, KOMIUICKT
MIPOBOJIOB, IIeIeBas auadpar-
Ma, 3KpaH CTAJIbHOM,
HaIpaBJIISIONIas C
M3MEPUTEIBHOMN KO,
CcOOMPAIOIIUE JTUH3BI,




pacceuBarollas JIMH3a, ciaijg
«MoJienb npeaMeTa» B
peiitepe
28 OkcnepuMeHTanbHas padora Ne 6 «OnpezneneHre rIaBHOTO 1 AKCIIEPUMEHT
(OKYCHOT'O pacCTOSTHUS U ONITHUECKOM CHIIBI JIMH3BI».
29 OkcnepuMeHTanbHas pabora Ne 7 «Habmronenue nnrepdepeHuun u 1 JKCIIEPUMEHT
T(PaKLIUU CBETa.
30 Pemenue 3amay Ha mpeoMIIEHUE CBETA. 1 perieHue
3aj1a4
31 DOkcnepumeHTanbHas padota Ne 8 «HabmroaeHue moaHoro 1 AKCIIEPUMEHT
OTPAKEHMSI CBETAY.
32 Pemenue kaueCTBEHHBIX 3a/1a4 Ha OTPAXKEHHUE CBETA. 1 pelieHne
3a1a4
33 3amuTa mpoekToB. [IpoeKTHI. WCCJICTIOBAHHUSI
34 HToroBbiii KOHTPOJIb 3HAHUH. 1 JUATaKTUYECKO
€ 3a/laHue
34
Hmozo
TemaTnueckoe mianupoBanue (3 200 odyuenus)
Oknace
Haumen Conep:xanue Koanuect dopma Hcnoubn3oBaHnue JlaTa
OBaHME BO 3aHATHS odopynoBanus «Touka
paszaena 4acoB pocTa»
1 BBoanoe 3ansTue. MHCTpyKTax 1o TeXHUKe 6e3onacHocTu. 1 1 Oecena
I. MarueTusm 94
OxcnepumenTanbHas padota Ne 1 «Kommac. [TpunImun paboTs». 1 AKCIIEPUMEHT
[TpakTryeckas padora Ne 2 «OpHEHTHPOBAHHE C TOMOIIBIO 1 MpaKTH4YECKast
KOMITaca. pabota




4 MaruuTsl. [eiicTBue MaruuToB. Pemenue 3agad 1 HaOJII0IeHUE,
pelieHue
3aja4
OkcniepuMmeHTaNbHAs pabota Ne 3 «3aHUMATETHHBIC OIBITHI C 1 AKCIIEPUMEHT
5 MarHuTammu.
MarnutHas pyna. [lonesnsie uckomnaembie Camapckoii 001acTu. [pe3eHTalus
JlelicTBre MarHUTHOTO MOJIs. MarHUTHOE 10JI€ 3€MIIH. JemoHcTpanus
Ha 6a3e Llentpa "Touka Pocra" «H3MepeHue 1015t MOCTOSTH-
HOI'0O MAaTHUTA». 1aTYUK
MarHuTHOTO MOJIs, 10~
CTOSSHHBIN MAar"duT I10JIOCOBOU
8 JleiicTBHEe MarHUTHOTO 110JIs1. Pemenue 3anay. 1 pelieHue
3a1a4
9 OkcnepuMmeHTalbHas pabota Ne 4 «3roToBiieHHE MarHUTOB. AKCIIEPUMEHT
10 [Ipe3enTanus MpoeKToB. MCCIIEIOBAHMUSI
I'masa Il. DaexkrpocraTuka 9y
11 OkcnepuMeHTanbHast pabora Ne 5 «CraTuyeckoe 3JeKTpUUECTBOY. 1 HKCIEPUMEHT
12 OCTOpOXKHO cTaTHYECKOE 3IEKTpHUUecTBO. Pemenne 3anau pelieHue
3a1a4y
13 OkcnepuMeHTalibHas pabota Ne 6 «3aHUMaTENbHbBIE ONBITHIY. 1 JKCIIEPUMEHT
14 DnexTpuuecTBO B Urpymkax. Cxemsl paboThI 1 MIpaKTHYECKast
pabota
15 DJIEKTPUYECTBO B OBITY 1 KMHOIIOKAa3
16 OkcnepuMeHTanbHast padota Ne 7 « YcTpoiicTBO GaTapeiku. 1 HabroAeHNe
17 DkcniepuMeHTaNIbHAs padota Ne 8 «300peTaem GaTaperky». 1 MpaKTUIecKast
pabota
18 [Ipe3enTanus MpoeKToB. 1 Hay4yHbIE
MCCIIEJOBAHMUSI
19 [Ipe3eHTanus MpoeKToB. 1 Hay4yHbIE
U CCIIETOBaHMS
20 [Ipe3eHTanus MpoeKTOB. 1 Hay4YHBIC

HUCCJICa0BaHUA




I11. CBer 154
20 Hctounuku cBeTa. 1 neknus, geM. | OcBeTuTenb ¢ HCTOYHHKOM
Ha 6a3e Llentpa "Touka Pocra" sKcrepuMeHT | cBera Ha 3,5 B, ucrounux
IUTaHuA, KOMIIICKT
MPOBOJIOB, LIeNneBas quadpar-
Ma
21 Kaxk mb1 BUIAM? 1 JICKITHS, JICM.
HKCIIEPUMEHT
22 IToueMy Mup pa3HOLBETHBIN. 1 JAEeKIuUs
23 OkcnepuMeHTanbHast padora Ne 9 «Tearp TeHei» JKCIIEPUMEHT
24 OkcnepumeHTanbHasd padora Ne 10 «ConHeuHble 3aiiUuKu» sKCHepuMeHT | OCBETHTEND C MCTOYHUKOM
Ha 6a3e LlenTpa "Touka PocTa" cBera Ha 3,5 B, ncTouHuK
IIUTaHUus, KOMIIJIICKT
MPOBOJIOB, IIieneBas auadpar-
Ma, NOJYUWINHAP, IJIAHIIET
Ha IIJIOTHOM JIMCTEC C
KpPYTOBBIM TPAHCIIOPTHPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP 1 JICKITHS, JICM.
HKCIEPUMEHT
26 Panyra B npupoge. MIPE3CHTALIHS
27 OkcnepumenTanbHas padora Ne 11 «Kak nonyuuts panyry?». sKcriepuMeHT | OCBeTHTENb C HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" cBeTa Ha 3,5 B, uctounuk
MUTAHUS, KOMIUIEKT
IIPOBOJIOB, IIeJIeBast
nuadparma, moTyHUIHHID,
TUTAHIIET Ha IUIOTHOM JIU-
CT€ C KPyTrOBBIM
TPaHCHOPTUPOM
28 OKcKypeus 1 Oecena
29 Jlynusie u CosHEeUHbIE 3aTMEHHUSL. JEKLUS, IEM.
AKCIIEPUMEHT
30 Kak cmomats rya? Oecema
31 3a3epkaibe. JIEKIINA, IEM.
HKCHEPUMEHT
32 DkcnepuMeHTanbHast padora Ne 12 «3epkana» 1 AKCIIEPUMEHT




33 3amura npoeKToB 1 UCCIIEI0BAHUS

34 3aKTIOYUTEIFHOE 3aHATHE. 3aIUTA MPOEKTOB. 1 WCCIICTIOBAHHUSI
34

Hmozo

[Iporpamma npeamnonaraer pa3indHble (POPMbI KOHTPOJIS POMEKYTOUHBIX U KOHEUHBIX PE3yJIbTaTOB. B pe3ynbpTare nu3yueHust JaHHOTO Kypca
KOHTPOJIb 3HAHWH ¥ HABBIKOB yJaruxcs Oy/eT MPOXOIUTh B TEUEHUE YUeOHOTO Kypca - B popMe (PPOHTAILHOTO OMPOCa, CAMOCTOATEIBHBIX
IPaKTUYECKUX paboT, JUCKYCCHI C BBICTPOCHHBIMHU JIOTHYECKMMH LIETIOYKaMHU U Jl0Ka3aTeabcTBaMU. OLIEHUBAEeTCs CaMOCTOSTENIbHOCTh
BBINOJIHEHUS 3a]1a4, TaK )K€ paboTa yyalluxcsl OLIEHUBAETCS C YUETOM UX aKTHUBHOCTHU, KQU€CTBA MOJITOTOBJICHHbBIX BBICTYIUICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUN pelieHus 3aad. OLeHUBaeTCs TAK)KE yuacTUE B 00CYKAEHUH, KaUYeCTBO 33/1aBa€MbIX BOIIPOCOB, BIIaICHUE

MOHOJIOTHYECKOH U AUAJOrMYeCKON PeUblo, YPOBEHb (PU3MUECKON KOMITETECHIIHH.

WToroBas arrectanus o BHEYPOUHOM JEATEIBHOCTH yuyaluxcs 7-9 knaccos «O3axaueHHas GPU3NKA» IPOBOIUTCS B (hopMme
JMIAaKTUIECKOTO 3a/IaHMsI B LIEJIAX OMPEIeNICHHs CTETICHN OCBOCHHUS yYaITUMHUCS y4eOHOTO MaTepraa 1o IpakTHIeCKOl QH3HKe, B paMKax
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHOMN MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHMs.

3amaHust OpUEHTUPOBAHBI HAa TPOBEPKY YCBOCHUS COACPIKAHUS Pa3IeNiOB/TEM:

- 83aumodelicmsue mei (NIOMHOCMb 8eUecmad, CUla mperus, Kodgguyuenm mpenus) (Mooyas 1 knacc),

- JleMeHmbl CMamuKu, Menio8vle A6JeHUs, INeKMPOCMAMUKA, 3aKOHbl HOCMOSHHO20 MOKA, 3AKOHbl ONMUKU (MOOYIb 8 Kiacc);
Dopma - duoakmuyeckoe 3a0anue (mecmol, NPAKMU4ecKue 3a0aHUs, peuleriue meopueckux 3a0ay) COCTaBICHbI B IByX BapUaHTaX.
Bpewms BeImoHEeHUST pabOTH — OJTUH YPOK.

Ilnan padorei (7 kiaacc)

Homep | IlpoBepsieMble 3JIEMEHThI IIpoBepsiemble yMeHH S bamn 3a

3aIaHUS | COJIepPKaHUsl BBINOJTHEHH e
3a/IaHuA

1 [IpakTrueckas pabdora. YMenne coopaTh TPaKTUIECKYIO 1

YCTQHOBKY COTJIACHO 3aJIaHHs
2 OnpenenurenbHas Gopmyia 3HaHue GOpMyII MIIOTHOCTH BEILECTBA, 1
BEJTMYMHBI CHJIa TPEHHS
3 W3mepenue Gpusndeckoit YMeHue noiab30BaThCsi U3MEPUTEIbHBIMU 1




BEJTUYHHEI. npubopaMu, OPEAeATh IEHY eTCHUS
MPUOOPOB, U3MEPATH (PUIUUECKYIO
BEJIMUMHY.

4 BrruncnutenbHble HABBIKH Boruncnsats Gpusndeckyio BeIMUUHY, 1
3alMUCbIBATh PE3YyJIbTAT B CAMHHUIIAX
m3mepenus C1U

MakcuMaabHOE KOJIMYECTBO OAIIIIOB 32 BHIMOJIHEHHE paboThl coctaiseT 10  Gammos.
BricTaBienne otMeTok: oTMeTKa «5» - 80-100% - 8-10 Oama, otMeTKa «4» - 66%-79% - 76amnoB,otMeTKa «3» - 30%-65% - 6 — 3 Oana,
oTMmeTKa «2» - menee 30% - 0 — 2 Gama.

Hrorosas arrecramms 7 Kjacca
«O3agauyennas pusuka»

BapuantNel

Hcnonb3ys pblyaskHble BEChI, MEPHBIN [IUIUHAP, CTAKaH C BOJIOM, HMIHHIIP, COOEPUTE IKCIIEPUMEHTAIbHYIO0 YCTAHOBKY JJIsl OTIpEACTICHUS
IUIOTHOCTH MaTepuaia, U3 KOTOPOTO U3rOTOBJIEH IIMIIUH/P.

B Gmanke oTBETOB:

e cjelaiiTe pUCYHOK SKCIIEPUMEHTAILHON YCTAaHOBKH JJIs OIpeiesieHHs 00beMa Tena;

e 3anummTe GOPMYITY Ui pacdeTa INIOTHOCTH;

®  YKQKUTE pe3yJIbTaThl U3MEPEHUS MacChl IIMIMHIPA U €r0 00beMa;

® 3ANUINMTE YHCICHHOE 3Ha4Y€HUE INIOTHOCTH MaTepualla [WINHIPA.
Bapuant Ne2
Hcnonb3ys Opycok ¢ KprouKoM, TMHAMOMETp ¢ npezenoM usmepenus 1H, nuaamometp ¢ npenenom usmepenus SH, 2 rpyza maccoii 100r,
HaPAaBIIAIONIAs, COOEPUTE IKCIEPUMEHTAIbHYIO YCTAHOBKY /IS onlpeiesieHus: KodpdUIueHTa TPEHHsI CKOJIbXEHUS MEeXAY OpYyCKOM U

MOBEPXHOCTHIO HAIIPABJISIONICH.
B OnaHke OTBETOB:

e cJeNaiiTe pUCYHOK SKCIIEPUMEHTAILHON YCTaHOBKY;



e zanmumute GOopMyy sl pacueTa KodhOUIIMEHTA TPEHUS CKOTBKEHUS;

e VYKaxXHTEe Pe3yJIbTaThl U3MEPEHHUS Beca OpycKa ¢ Tpy3aMH M CHIIBI TPEHHUS CKOJIBKEHHUS TIPU ABMKECHUH OpYCKa C TPY30M 0 TOBEPXHOCTH
HAIPABJISIOLIECH;

e 3anumuTe YMCIEHHOE 3HaYeHHE K03 PULmeHTa TPEHHS CKOJIbKECHHUS.

OTBeThl H KPUTEPHHU OLIEHHBAHNS BBITIOJTHEHHUSs 3a1aHuii (7 KJacc)
Bapuant Nel
1V =V,-V1 2) p=m/V

yM=66rT; V=56M1=56cm’; 4)p = 1.2 r/em®= 1200 kr/m®.

Conep:xanue KpuTepust Banawbl
[TonHOCTBIO MPaBUIBLHOE BBHIMOJHEHHE 3aJaHHs, BKIIIOUYAIOIIEee B ce0sl:
® CXEMaTHYHBIH PUCYHOK IKCIICPUMEHTAIBHON YCTAaHOBKH;
e (hopmyiy A pacuéTa UCKOMOW BEJIMYHMHBI IO JJOCTYITHBIM JIJISl K3MEPEHHSI BEJIMUUHAM (68 OaHHOM Cyuae OJis
onpeoeieHusl NIOMHOCMU mea), 4

® TIPaBUJIBHO 3aIMCAHHBIC PE3YJBTATHI MIPSAMbBIX U3MEPECHUH (8 OGHHOM CllyHae pe3yibmamsl USMEPEHUsI MACCbL Mead U
obvema mena);
e MOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHHE HCKOMOW BETTUIHHBI

[IpuBeneHbI Bce NIEMEHTHI TPaBUILHOTO 0TBETa 1-4, HO JIOMyIeHa OIMOKa MPHU BHIYUCICHUHU 3HAUYEHHS HCKOMOM
BEJINYUHBI.

NJIN

JlomyiieHa omrOka npu 0003HaYE€HU U €UHUL] U3MEPEHUSI ICKOMON BETMYUHBL. 3
NJIN

JlomyiieHa onrOka B CXeMaTUYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTaHOBKH, UJIM PUCYHOK OTCYTCTBYET, WU
OTCYTCTBYET (popMyIa B 00IIeM BHUJIE JJIS pacueTa HCKOMOM BETMUHUHBI




CrnenaH pUCYHOK 3KCIIEpUMEHTAIBHON YCTAaHOBKH, IPABWIIBHO NIPUBEACHBI 3HAUEHUS IPSIMBIX U3MEPEHUI BEINYMH, HO HE
3anucana ¢popMyiia s pacyeTa HCKOMOM BEIMYMHBI, U HE MOJIy4Y€H OTBET.

N

[IpaBuiIbHO MpUBEAEHBI 3HAYSHUSI IPSMBIX U3MEPEHUN BEJIMYMH, 3amicana GopMyia A pacyeTa HCKOMOM BETUYHHBI, HO
HE MOJIY4YEeH OTBET, U HE IIPUBEJICH PUCYHOK SKCIIEPUMEHTAIILHON YCTaHOBKH.

NJIn

[IpaBriIbHO NPUBEEHBI 3HAYECHUS IIPSIMBIX U3MEPEHUH, IPUBEACH ITPABUIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAJIbHON YCTAaHOBKH U (popMyIia Juis pacueTa HCKOMOMN BETHUUHBI

3anucaHbl TOIBKO MPABUIIbHBIC 3HAUCHUS MPSIMBIX H3MEPEHUH.

NJIN

[IpuBeneHo npaBUILHOE 3HAYEHHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U TIPECTaBICHa IPABUIIBLHO 3allCaHHas
dbopmyna st pacueéTa HICKOMOW BEINYHHBI.

1Z0)5t

[IpuBeneHO MpaBHIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSAMBIX U3MEPEHUH, U CJIelaH PUCYHOK IKCIIEPUMEHTAIBLHON
YCTaHOBKH

Bce CJIy4dau BBIITOJIHCHHSA, KOTOPBIC HC COOTBECTCTBYIOT BbIIICYKA3dHHBIM KPUTCPHUAM BbICTABJICHU A 1, 2, 3 unu 4 0aIoBs.
Pa3pO3HeHHI)Ie 3aIlliCH. OTCYTCTBI/Ie IIOIIBITOK BBIIIOJIHCHHUA 3aJaHUA

Maxcumanvuoiii 6ain

Bapuant Ne2
1)

2

2) Fynp= Frp  (Ipu paBHOMEPHOM JIBUYKCHUH ),

Fop=uN;, N=P > Fup=uP;u =



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

Copepxxanue kpurepust

Baniabl

[TomHOCTBIO TPaBUIIbHOE BBHITIOITHEHHE 33/1aHUS, BKITFOYAOIIEE B CeOs:

® CXEMaTHYHBIA PUCYHOK IKCIIEPUMEHTAILHON YCTAHOBKH;

e (opmymny s pacu€éTa HCKOMOUW BEIMUUHBI IO TOCTYITHBIM TSI U3MEPEHUS BEIIMYUHAM (8 OAHHOM Cliydae 01 OnpedeneHus
Koaghhuyuenma mpenus),

® TPaBWIBHO 3aMCAHHBIC PE3YJbTATHI MPSAMbBIX U3MEPECHUH (8 OGHHOM CllyHae pe3yibmamsl USMEPEHUs 6eca med ¢ 08YMs
2pY3aMU U CUbl MPEHUSL CKObHCEHUS),

e MOJyYCHHOE MPABHIBLHOE YUCIICHHOE 3HAUCHHE UCKOMOM BEITMUUHBI

[IpuBeeHbI Bce DIIEMEHTHI MPaBUIIHLHOTO 0TBeTa 1-4, HO MomyIieHa omnOKa Mpy BEIUMCICHUH 3HAYSHHS] HCKOMOM BETMYMHBI.
NJIN

Jlomy1ieHa onmOKa mpu 0003HAYECHUH €IMHUI] U3MEPEHHUST ICKOMOM BETMYUHBI.

NJIN

JlomyiieHa omrOka B CXeMaTUYHOM PUCYHKE SKCIIEPUMEHTAILHON YCTaHOBKH, UITH PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
dbopmyra B o01ieM BUe U1 pacueTa HCKOMOW BEITMYHHBI

CrhenaH pUCYHOK 3KCIIEpUMEHTAIbHON YCTaHOBKH, PABUIILHO MTPUBEACHBI 3HAUECHUS MPSIMBIX U3MEPEHUIN BEIMUMH, HO HE 3allicaHa
dbopmyna 11 pacueéTa HCKOMOW BETMYMHBI, U HE MOJy4eH OTBET.

NJIn

[IpaBUIBHO MPUBEIEHBI 3HAUEHUS MPSAMBIX U3MEPEHUH BETUYMH, 3arucana GopMyia s pacueTa HCKOMOM BeTMYMHBL, HO HE
MOJIy4€H OTBET, U HE MPUBEICH PUCYHOK KCIEPUMEHTAIBHON YCTaHOBKHU.

NI

[IpaBriIbHO NPUBEEHBI 3HAYECHUS IIPSIMBIX U3MEPEHUH, IPUBEACH IPABUIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIbHOM YCTaHOBKHU M (popMyia JUIsl pacyeTa HCKOMOI BETMUMHBI




3anucaHbl TOJIBKO IPABUIIbHBIE 3HAUCHUS PSIMBIX U3MEPEHUMN.

NI

[IpuBeneHo npaBUIIbHOE 3HAUYEHHUE TOJIBKO OJTHOTO U3 MPSMBIX U3MEPEHUH, U MpeICTaBlIeHa IPABUIBHO 3anucaHHast popmyna Juist
pacyeTa UCKOMOM BEJIMYUHBI.

N

[IpuBeneHo npaBUIbHOE 3HAYEHHUE TOJIBKO OJJHOTO U3 MPSIMbBIX U3MEPEHUH, U ClIelaH PUCYHOK SKCIIEPUMEHTAIbHON YCTaHOBKU

Bce ciydan BBIOTHEHUS, KOTOPHIE HE COOTBETCTBYIOT BBINIEYKAa3aHHBIM KPUTEPHUSIM BhICTaBICHUS 1, 2, 3 minu 4 6auios.
Pa3pO3HeHHBIC 3aI1ucu. OTCyTCTBI/Ie IIOIIBITOK BBIITIOJIHCHUA 3aJaHUS

Maxcumanvuwiii 6anin




Iinan pa6orsi (8 kiacc)

Homep | IlpoBepsiemble 3JIeMEHThI IIpoBepsiemble yMeHUsI bana 3a
3a/laHusl | CO/lep:KaHUS BbINIOJTHEHH e
3a/laHus
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OObsiCHEeHUE SBIICHUI TETUIOMPOBOIHOCTH 1
1.2 ArperaTHble coctosiHus | UreHue rpakoB HarpeBaHus Tell. 1
BEILIECTBA
1.3 3aKOHbBI TOCTOSTHHOTO TOKA [IpakTuueckue ymeHusi mo paboTe ¢ 3neKTponpudopamu. Y MeHue 4
HAXOXJACHUS BEIIMYMHBI SKCIIEPUMEHTAIbHBIM METOJI0M
UTOIO 6
2.1 SIBIIEHUS TEIUIONPOBOJHOCTH OObsicHEeHUE SIBJICHUN TETUIONPOBOIHOCTH 1
2.2 ArperatHble cocrostHus | UreHue rpapukoB OXJIaxaeHUs TeIl. 1
BelIeCcTBa
2.3 3aKOHBI TOCTOSTHHOTO TOKa [IpakTuueckue ymeHusi mo paboTe ¢ 3neKTponpudopamu. Y MeHue 4
HAXOXICHUS BEIIMYMHBI SKCIIEPUMEHTATBHBIM METOJIOM
NTOrO 6

MakcuMaabHOE KOJIMYECTBO OAJIJIOB 3a BBINIOJHEHHE Pa0OThI COCTaBIseT _6  0asios.
BricTaBinenne orMeTok: oTMeTKa «5» - 80-100% - 5-6  0Oamna, ormeTka «4y» - 66%-79% - 4 Gamna, ormetka «3» - 30%-65% - 2-3  Oama,
oTMmeTKa «2» - MeHee 30% - 1  Gam.



IIpomexxyTouHas aTTecTanusa 8 Kjacca
«O3anauennas puzuka»Bapuant 1

1.Ha cHer monoXmim Tpu KycKa CyKHa pa3IMYHOM OKpacku: Oelblii, YUepHbIid U 3eneHblid. Koraa comHile nmpurpeno, To CIycTst HEKOTOPOE BpeMst
101 HUMU mipoTasit cHer (puc. 98). Kakum HOMEpOM Ha 3TOM PHCYHKE 0003HAUYEeHO OElToe, YePHOE U 3€JIEHOE CYKHO?

1. benoe — 1, uepHoe — 2, 3enmeHoe — 3.
2. benoe — 2, uepnoe — 3, 3enenoe — 1.
3. bemnoe — 3, uepnoe — 1, 3eneHoe — 2.

2. Tlpu kako# TemmepaType Hadajcs MpoIecce IIaBIeHus? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1.

3

CO6CpI/ITe OCIIb 11O CXEME. OHpCIlCJ'II/ITe COIIPOTUBJICHHUC SJICKTPUUCCKUX JIAMIT UCITIOJIB3Yyd aMIICPMCTP, BOJIbTMETD.

1

e =

Puc. 176

IIpomesxkyTounasi arTecTanus 8 Kjacca
«O3anayennas pusuxka»Bapuanr2

1. K nmomedke mpuOUTHI JBa OIMHAKOBBIX JINCTA OCJI0H xecTH. BHYTpeHHSIS TOBEPXHOCTH OJTHOTO U3 HUX MOKPHITA KOMOTHIO,
a apyras octdiena Onectsimied. K HapyXKHOW MOBEPXHOCTH JHCTOB MPHUKJICCHBI BOCKOM CHHYKH. MEXIy TUCTaMH TOMEIIAI0T PacKalleHHBIH
MeTayuTMIecKuil mapuk (puc. 93). OTHOBPEMEHHO JIM OTIATYT CIIMYKH OT JIMCTOB JKEeCTU?

OnHOBpPEMEHHO.
OT 3aKOIMYEHHON MOBEPXHOCTH CIIMYKH OTIAAYT PaHbIIIE.
Ot Gnectsieit MOBEpXHOCTH CIIUYKU OTIAAYT paHblIIE.

. IIpu kakoli Temneparype Hadajcs IPOLEecC OTBEPAEBAHUA?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pue. 101

CO6CpI/ITC OCIIb 110 CXEMEC. OnpenenI/ITe pa60Ty, BBIIIOJIHCHHYIO OJICKTPUYCCKUMU JIaMIIaMU B TCUCHHUC 5 MUH, UCIIOJIb3Yd aMIICpMETD,
BOJIbTMETP, CCKYHAOMCEP
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Puc. 176



11 2)5
3) 1. CobGparts Lermsb 1Mo cxeme.



OTBeThl H KPUTEPHH OLIECHHBAHUS BbINOJIHEHHsI 3a1aHuii (8 Kiacc)

1 BapuanT
2. IToaKIFOunTh aMIIEpPMETP M BOJIETMETP, YUYHUTHIBAs MPABHIIA ITOJKIIOYCHHUS TIPUOOPOB.
3. [IpoBectu npsiMbie U3MEPEHUS (CHIIBI TOKA U HATTPSKEHHS )
4. I1o BeIYUCTUTENBHON (POPMYNIE  ONPEAETUTh UCKOMYIO BETHUHHY.

2 BapMaHT
1) 2 2)2
3) 1. CobGparts 11emb 10 CXeME.
2. IToaxTIounTh aMIepMETP B BOJIBTMETP, YUHUTHIBAs MPAaBHIIA TOAKIIOYCHUS TIPUOOPOB.
3. [IpoBectu npsiMble H3MEpEHUs (CHIIBI TOKA U HATIPSHKEHHS).
4. I1o BIUUCIUTENBHON (OPMYJIE  ONPEAETUTH HCKOMYIO BEJTUUUHY.



HroroBas artecTanusi o BHEYPOUHOU JESITEIBHOCTH ydamuxcs 9 kinaccoB «O3agaueHHasi PU3MKa» MPOBOIUTCS B POpME3aIIUTHI TPOCKTOB.
®dopma KOHTPOJIS — 3alluTa npoekTa. Benymumu Metonamu o0ydeHus SBISIOTCA: 00bICHUTENbHO-UIUTIOCTPATUBHBIHN, YACTUYHO-TIOMCKOBBIH,
HCCHGHOB&TGHBCKHﬁI aHaJInu3 HH(bOpMaHHH, IMOCTAaHOBKA 3KCIICPUMCHTA, ITPOBCACHHUC HCCHGHOBaHHﬁ. Ot METOAbI B HaI/I6OJIBLHeI‘/JI CTCIICHU
o0ecreunBaroT pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH. Posb yuntesns B 00ydeHUN MEHSETCS: OH
BBICTYIIAET KaK OPraHU3aTOpP, KOHCYJIBTAHT, KCIIEPT CAMOT'0 Mpoliecca EATEIbHOCTH yJYalluXcs U €€ pe3yIbTaToB.

TpeboBaHus K 3alIUTe MPOEKTA:

. Marepuan 10CTYIIeH U HAay4€H, UJeU pacKpbIThl. KauecTBEHHOE M3JI0KEHUE COJIEP KaHMs: YETKas, TPaMOTHAs Peub, IIepeCcKa3 TEKCTa

(I[OHyCKaCTCSI 3a4YUTBIBAHHUC LII/ITaT); HanOoJIce BAXKHEIC IIOHATHS, 3aKOHBI U (bOpMyJIBI JAUKTYIOTCA IJIS 3allCH.

. HarnsnHoe npencraBinenue Marepuania (C UCIONIb30BAHUEM CXEM, YEPTEKEN, PUCYHKOB, UCIIOJIb30BAHUE NIPE3CHTALIUH )
. Hcnonb30BaHue MPaKTUYECKUX MUHU-UCCIIEI0BAHUH (IT0Ka3 OMbITA)

. KadecTBeHHBIE OTBETHI HA BOIIPOCHI CIyLIATeIeH O TeMe

. UYetko chopMyInpoBaHbl BEIBOIbI

IIpuéan3uTebHbIe TeMbl TBOPUYECKHX IPOEKTOB, MPe3eHTALMIL:
1. Kak nu3mMeputh HEU3MEPUMOE.
2. TOYHOCTH U3MEPCHHIA.
4. Vcropust KaneHaaps.
5. OT necoYHbIX 4acoB /IO AaTOMHBIX.
8. ComnevHnas cucrema
9. CkopoCThb ABMKEHHSI TPAHCIIOPTA B TOPOJIE
10. Dueprus Berpa
11. Kak ynepxatb paBHOBECHE

12. TToueMy magaroT TEIa
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