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HHOACHUTEJIBHAA 3AIIUCKA

Hacrosmass pomonHuTenbHast oOmiepa3BuBaromas mnporpamma «tOHBIA  QU3UK»  sBISIETCS
yacTeio OOpa3oBaTenbHON mporpamMMmbl  «JlomomHUTENBHAS — OOIIEpa3BUBAIOIIAS  MPOTPAMMay
CTPYKTYypHOTO mnonpaszzaeneHus OTAe’eHUs AONOIHUTEIBHOTO 00pa3oBaHusl JeTell «ApT-TpamBaii»
I'ocymapcTBeHHOro  OFOKETHOTO — 001Ie0Opa3oBaTebHOrO  yupekaeHus [umuazum No 227
Opynzenckoro paiiona Cankr-IletepOypra. Ilporpamma pa3paboTana B COOTBETCTBUU C
®denepanbHbiM 3aKk0HOM «O0 ob6pazoBanum» B Poccuiickoit @enepanuu ot 29.12.2012 No 273-D3,
Konuemnmueil pa3BuTus AONOJHHUTENBHOTO oOpazoBaHus xaereil g0 2030 roma, yTBepKICHHOMH
pacniopsbkenreM [IpaButensctBa Poccuiickont denepamuu ot 31 mapta 2022 r. Ne 678-p, IIpukazom
Munucrepcta IlpocBemienust Poccuiickoii ®enepanuun ot 30.09.2020 Ne 533 «O BHeceHUUM
u3MeHeHud B Ilopsgok opraHuzanuu M OCYIIECTBJICHHUS O0Opa30BaTENbHON JAEATEIBbHOCTH IO
JOTIOTHATEIIFHBIM 00IIe00pa30BaTeIbHBIM MPOTPAMMaM, YTBEPKICHHBIN MpHKa3oM MUHUCTEPCTBA
npocBemenns Poccuiickoit ®eneparuu ot 09.11.2018 Ne 196 «OO6 yTBepkKIeHHH TOpsIKA
OpraHM3alMl W  OCYLIECTBJIEHHS OOpa30BAaTE€IbHOM  JAEATEIBHOCTM IO  JONOJHUTEIbHBIM
o0uieo0pa3oBareabHbIM MporpaMMmamy, [loctaHoBneHueM ' 1aBHOrO rocyAapcTBEHHOTO CAaHUTAPHOTO
Bpauya P® ot 28.09.2020 Ne 28 «O6 yrBepxknenun canutapubix npasui CIT 2.4.3648-20 «CanutapHo-
SMUAEMHOJIOTHYECKHe TpeOOBaHUS K OpraHu3alusM BOCHUTaHHS U OOy4YeHHs, OTAbIXa H
0370pOBJIeHUsl JAeTell U Moisioaexku», [locraHoBiaeHnem ['7aBHOTO rocyJapCTBEHHOTO CaHHUTAapHOIO
Bpaua PO ot 28.01.2021 Ne 2 «O06 yrBepxaeHuu caHutapHbix npaBui u HopMm CanlluH 1.2.3685-21
«'urneHnvYecKre HOpMaTUBLI U TPEOOBAHUS K 00ECIICYCHHUIO O€30MaCHOCTH U (1K) O€3BPEAHOCTH ISt
yenoBeka (akTopoB cpeasl oOuTaHus», [lomoxkeHneM o CTpyKTypHOM moapasfeneHun «OtaeneHue
JOTIONIHUTENBHOTO  oOpa3oBaHusi  JeTed  «AprT-TpamBail»»  l'ocyqapcTBEHHOTo  OHOJKETHOTO
oOmieoOpazoBarenbHoro yupexaenus ['mmuazuu No227 dpynzeHckoro paiiona Cankrt-IlerepOypra,
VYcraBom I'BOY I'mmuazum Ne227 Cankr-IlerepOypra, pacnopsbxkenuem Komurtera mo o0pa3oBaHHIO
ot 01.03.2017 No 617-p «O06 yrBepxkaeHUH METOAMUYECKUX PEKOMEHJALUNA MO MPOEKTUPOBAHUIO
JOTIOJTHUTENBHBIX ~ OOLIepa3BUBAIONIMX  NPOTpaMM B TOCYHAapCTBEHHBIX  00pa3oBaTEIbHBIX
opranm3anusax Cankt-IlerepOypra, Haxonsuxcs B BeeHnr Komurera mo o0pazoBaHHION.

JlanHas mporpaMma sBIIsIeTCsI MO (UITUPOBAHHOM, KIacCUUITPYETCS:

. 10 YPOBHIO OCBOEHMSI ITPOrpaMMBbl (OOLIEKYIbTYPHBII)
. 10 HaIlPaBJIEHHOCTH (€CTECTBEHHOHAYYHas!).
AKTYyaJIbHOCTD

EctecTBenHOe TpeboBaHME K 00pa30BaHUIO - aJIEKBAaTHOCTh MpoOIeMaM, CTOSIIIUM CETOAHs Mepes
4yejgoBeYecTBOM. B ycinoBusiXx HMH(GOPMAIMOHHOTO B3pbIBAa, OBICTPOH CMEHBI TEXHOJOTHH,
DKOJIOTHYECKUX Tpo0ieM H T.O. HEeoOXoauma JIMYHOCTh, OO0JIaJaromas MPOYHBIMH 3HAHHSIMH,
pPa3sBUTBIMH ~ KPUTHYECKUM  MBIIUIEHHEM, TBOPYECKUMH CIIOCOOHOCTSIMHM, HpPAaBCTBEHHOH U
HMOITMOHAIBHON cepaMu, UMEIOIIas YCTONYMBYIO U ACHCTBEHHYIO MOTPEOHOCTh B CaMO0Opa30BaHUH
u camocoBepuieHcTBoBaHMM. [Ipemmaraemas mporpamma «FOHBIH (H3MK», OCHOBBIBAIOIIASCS Ha
3HaHMSIX, [PHOOPETEHHBIX ydYallUMHCS B  00IIE0Opa30BaTENbHOM  IIKOJIE,  CIIOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOTO MHMPOBO33PEHHs, IOHHMAHHIO COBPEMEHHON €eCTeCTBEHHOHAYYHOM
KapTUHBI MHUpa, BBIBOJUT Ha HOBBHIM, OoOJee BBICOKHH YypOBEHb O0O0OOIIEHHUsS, CHUCTEMaTH3alllH,
NOHUMAaHMs METOJOB HMCCIEeIOBaHUS MPOLECCOB U SBJICHUH, MPOUCXOJAIINX B OKPYKAIOIIEM MHpE.
OO0pamasch K COOCTBEHHOMY OIBITY, YCBOCHHBIM paHee 3HAHUSAM, Yy4allhecs OCO3HAIT WX
NO/UIMHHBIA CMBIC ¥ 3HAuU€HHE, paccMaTpuBas MX KakK IHPOJYKT 4YeJIOBEUYECKOro TBOPYECTBA,
0011e4eI0BEYECKON KYIbTYpPHI.

HoBu3na

JlononHuTeNbHAsT OO0Iepa3BuBaromas nporpamma «tOHBIH (QU3HK» COMEPKUT YIITyOJIeHHOE
TEOPETUYECKOE U TMPAKTHUYECKOE HCCIEeOBaHUE BOIPOCOB COBPEMEHHOW (DM3UKHU, MPAKTUKYMBI I10
PEIICHUIO HECTAaHJAPTHHIX 3a/1ad (OJMMIIMATHOTO W KOHKYPCHOTO CBOWMCTBA Pa3WYHBIX YPOBHEH).
[Tporpamma oOBbeIMHSET B cebe HECKOJIBKO MOYJIeH, CBA3aHHBIX eIMHON LEeNbI0 U OOIMIMMU 3a7ayaMH
10 00yUYEHHIO, Pa3BUTHIO U BOCITUTAHUIO YYAIIIUXCS.

OTtimM4uTenbHbIEC 0COOCHHOCTH TaHHOM JONOJTHUTEIBLHOM 00111e00pa3oBaTe1bHOM
MPOrpaMMbl OT yiKe CYLIeCTBYIOIIHX

AHanu3 CyIECTBYIOMIMX IMIKOJBHBIX MPOrpamMM IO (HU3UKE MOKa3bIBAET, YTO, HAIIPUMED, 00

YMEHUHU pemaTh 3aJadqd TOBOPHUTCS TOJNBKO B paszgene «TpeOoBaHWs K 3HAHUAM M YMEHUSM



yyauxcs», a IpuMepHOe MOYpPOYHOE IUIAHWPOBaHME yuyeOHOro maTepuaina npeanaraer jumb 20%
y4eOHOTO BPEMEHH OTBOJUTH HA YPOKH IO pelIeHHIO 3aaad. /laHHas mporpaMma IMpeanojaraet He
meHee 60% 3aTpaT yueOHOro BpeMEeHH OTBOJIUTH Ha pelIeHUE 3a1au
Azpecat 10NOJHHUTEIBHOMH 00111e00pa30BaTeIbHOI MPOrpaMMbl

[Iporpamma paccuntana Ha oOyyaromuxcs 16-17 ner.
O0beM 1 CPOK peain3anyu AONOJHUTEIbHOI 001e00pa3oBaTe/IbHON POrPaMMbI

[IporpamMma paccuuTana Ha JiBa roja, 72 yaca B roJi, U3 pacyera 2 yaca B HEJIeJIO.

ean nporpaMmmbl

JlononHurenpHas TeopeTHYecKas W IpaKkTU4yeckas MOATrOToBKa Mo dusuke, (GopmupoBaHUe

YMEHMM U HaBBIKOB HCCIIEJOBATEIbCKON JaesTenbHOCTH W pazBurtue OYYH wu  TBOpueckux
CIOCOOHOCTEN 00yUaroMXcs, TPOSBISIONINX HHTEPEC K JaHHON HayKe.

3agaum nporpaMmsl

Obyuarwue

1) popmupoBaTh 3HaHHUA O COBPEMEHHOW HaY4YHOH KapTHHE MHpa, O MIMPOKUX BO3MOKHOCTSIX
MPUMEHEHHUS 3aKOHOB (DM3UKH B TEXHUKE U TEXHOJIOTUH;

2) co3garb YyCIOBUS JJII YCBOEHHUS YyYallUMMCS WJEH €IMHCTBA CTPOEHHS MAaTepuu H
HEUCUepHaeMOCTH Mpoliecca ee MO3HaHUs, 3HaHUI METOA0JIOTUN HAyKH, IOHUMAaHUS POJIU MIPAKTUKU B
MO3HAHUU (PU3UYECKUX 3aKOHOB;

3) ¢opmupoBaTh YMEHHUS CaMOCTOSITEIBHO MPUOOPETaTh M MPUMEHITh 3HAHUA, MOTPEOHOCTH
HaOJI01aTh, HCCIIEI0BATH, SKCIIEPUMEHTHPOBATH M OOBACHATH (DU3UYECKHE SBJICHNUS;

4) dbopmupoBaTh yMeHHUs peliaTh 3a7auyd (KauyeCTBEHHbBIC, pPaCUETHbIC, IKCIIEPUMEHTAIIbHEIE,
rpaduyueckue), UCIoJIb30BaTh MPH BeIYHCIeHUsIX DBT.

Pazsusarowue

1) pa3BuBaTh CTOMKYIO MOTHBAlMI0 OOydYaloIlerocs K [O3HAHWIO, TBOPYECTBY,
€aM000pa30BaHUIO U CAMOCOBEPILICHCTBOBAHUIO;

2) pasBuBath OY YH o0yuaromierocs;

3) pa3BUBaTh KPUTHUECKOE MBIIILIEHHE 00yUYaIOIIErocs.

Bocnumamenvuvie

1) BeIpaboOTKa TPYAOIIOOUS, CAMOAUCIUILTUHBI, aKKYPaTHOCTH, YMEHHSI O€peyb BpeMs,;

2) mpodeccHOHAILHOE CaMOOTNpEACICHHE W TBOpPYECKas CaMopealn3auusi JTHYHOCTH
oOyuJaromerocs;

3) npuoOiieHrMe K OOLIEYETOBEUYECKUM IIEHHOCTSM M JyXOBHOE pa3BUTHE JIMYHOCTU
oOyuarorerocs.

Oprasu3zanmoHHO-NearornyecKne ycJoBUs peaau3alui NporpaMmsl

Yenosus npuema na nepewiii 200 00yuenus:

Bospacm obyuarowuxcs: 16-17 ner.

Venosus nabopa obyuarowuxca: cBoboanslil. IIporpamma He mnpeabsBiser TpeOOBaHUH K
COJIEp’KaHUI0 U 00BEMY CTAPTOBBIX 3HAHUH.

Mamepuanvno-mexnuyeckoe ocHaujeHue: KaOUHET, B KOTOPOM MPOXOJAT 3aHATHS, OCHAILEHBI
CTaHJapTHOH HeoOxonuMmoil wmebenbio. MMeercss KOMIIBIOTEp € BO3MOXKHOCTSIMH HCIOJIb30BaHUS
KOJIOHOK, MPOEKTOp M 3JeKTpoHHas jaocka. JlaboparopHoe obOopynoBanue. B kiacce mo ¢usuke
uMeeTcsl HeoOXoauMmasi HaydyHO-METOAMYecKas, y4eOHO-METOAMYEecKas JUTeparypa, pa3faTOYHbIN
y4eOHbII MaTepuall, CipaBOYHbIE U y4yeOHbIe TOCOOUS IS YUUTEINS U 00YUaroIuXCsl.

KCl()pO@OQ obecneyenue: 3aHATUS MMPpOBOAUWT I€AAror JOMOJHUTCIBHOTO O6pa3OBaHI/IH.



PABOYASA ITPOI'PAMMA -1 T1'0] OBYYEHUA

3amaun:

Obpazosamenvhble: CIOCOOCTBOBATh CAMOPEATU3ALNN 00YJAIOIINUXCS B U3yUYEHUH KOHKPETHBIX TEM
¢u3uKky, pa3BUBAaTh W MONJCPKHUBATH IMO3HABATEIbHBIA MHTEpEC K M3YYCHHIO (DM3UKH KaK HayKH,
3HAKOMHUTH OO0YYAIOMINUXCS C IMOCIACAHUMU JTOCTHKEHUSIMHA HAYKH ¥ TEXHUKH, HAYYUTh peliaTh 3a1a4u
HGCTaHI[apTHBIMI/I METOOdaMU, paSBI/ITI/Ie IIO3HAaBAaTCJIbHBIX I/IHTGPCCOB HpI/I BBIITOJIHCHU N
SKCTIEPUMEHTAIBHBIX MCCIICIOBAHUH C HCIIOIh30BaHUEM HH(OPMAIIMOHHBIX TEXHOJIOTHH.

Bocnumamenvuvie: BociuTaHue yOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB TPUPOJIBI, B
HEOOXOMMOCTH Pa3yMHOTO MCIOJIb30BAaHUS JOCTHKCHUM HAYKW U TEXHUKH, BOCIIUTAHUE YBAKCHHS K
TBOPIIAM HAyKU ¥ TEXHUKH, OTHOIIECHUS K (PU3HUKE KaK K AJIEMEHTY OOIIEeYeTIOBEYCCKON KYIbTYPHI.

Paszsusarowue: pa3Butue yMeHUN U HABBIKOB O0YYAIOIIUXCSI CAMOCTOSTEIHHO padOTaTh C HAYYHO-

HOMYJISIPHON JINTEPATYPOH, yMEHUI IPAKTHYECKH MPUMEHATh (PU3MUECKUE 3HAHUS B )KU3HHU, PA3BUTHE
TBOPUYECKHX CIIOCOOHOCTEN, (POpMHUPOBAHUE Y yUAILMXCSl aKTUBHOCTH U CAMOCTOSATEIIBHOCTH,
uHULMATUBLL. [ToBbIIEHHE KYIbTYpPhI OOLIEHUS U IOBEJECHUS.

KAJIEHIAPHO-TEMATHUYECKHAM ILUIAH

Ne Koanuectso
/I Tema 3anATUA Hacos Hatet HpOBegeHHH
3aHITUN
1 BBoaublii ypok MHCTpyKLHsS O TEXHUKE OE30MACHOCTH. 2
. 2 Hexens CeHTaOops
[TorpemnocTu n3mMepeHui
2 [lorpemHOCTE  HOpPSAMBIX M KOCBEHHBIX  W3MEPEHHI. 2 3 Henens
[limanupoBaHue 3KCrIEpUMEHTa CCHTAOPs
3 IIpocreiie  u3MepeHMs. «I3mepeHue  TOJIIMHBI 2 4 "enenst ceHTAOPS
CTEKJISTHHOMW TUTACTUHKI»
4 Omnpezenenne BBICOTHI JOMA. 2 1 Henenst OKTAOPS
5 OnpeneneHue BICOTHI JOMA. 2 2 Henens OKTAOps
6 Omnpenenenne BBICOTHI JOMA. 2 3 Hezenst OKTAOps
7 HaGmtonenue u u3MepeHHe, TOYHOCTh H3MEPEHUs 2 4 "enenst okTAOps
8 CriocoObl BBIYMCICHMS MOTPEIIHOCTEH, 3amuch pe3yiabTara 2 1 Henenst HOSIOPs
C Y4ETOM IOIPEUIHOCTH
9 [IpoekTupoBaHue dKCIIEPUMEHTA 2 2 Henens HOSIOps
10 | Pemenue skciepuMeHTAIbHBIX 33a4 2 3 Hezenst HOSIOps
11 | MaremaTtnueckas 06paboTKa pe3yabTaTOB SKCIIEPUMEHTA 2 4 Henens HOAOPs
12 | JlomamnrHue OMBITH U HAOTIOIEHHUS 2 1 Henens nexalps
13 | O6mumii anropuTM pelieHus 3a1a4d 2 2 Henens neKaops
14 | Anroputm npeoOpa3oBaHus €UHUI] BETUIHHBI 2 3 Henens nexadps
15 | Anroput™ [ onpeAeneHus IPOM3BOAHBIX EIMHMIL 2 4 "enenst nexadpst
16 | Anroputr™m peleHus 3a7ad 0 KHHEMAaTHKE 2 5 Hexens aexaodps
AJITOPUTM pelIeHUs 3a7ad N0 JTUHAMHUKE 2 | Henens ssHBaps
17
AJITOPUTM pelIeHus 3a/1ad 0 ONPEACICHUI0 MEXaHUYECKOMN 2 2 Henens siHBaps
18 | paboTsl
19 | Anroput™m pemieHusi 3afad Ha 3aKOHBI COXPAHEHUs 2 3 Henens siHBaps
20 | AnropuTtMm pemeHus 3aJad  Ha YpPaBHEHHME TEIIOBOTO 2 4 Henens sHBaps
OanaHca




3ajauu ¢ AIeMEHTaMU UCCIIEI0BaHUS 2 1 Hexens Qespans
21
I'paduueckue 3amaum pa3IMIHBIX THUIIOB 2 2 menenst gespans
22
23 | Pacuer snekTpuyeckux lenen 2 3 Henens deBpanst
3ajauu 1o TUIPO- U a3POJIMHAMUKE 2 4 nenens Qepains
24
25 | HecranmapTHble 3a1a4u 2 1 Henens mapta
Coznanue 3IeKTPOHHOM MPe3eHTAIH K YPOKY (BU3HKHU 2 3 Henensa Mapra
26
27 | aTepecHbIe BJICHUS B MPUPOJIE. 3aHUMATEJIbHBIC OIBITHI. 4 Henens Mapta
[ToaroroBka 3amMTHl UCCIETOBAHUS 2
1 "Henens anpenst
28
29 | ®uzuka cTupku. YTo Takoe MOBEpXHOCTHOE HATSKEHUE 2 2 Henens anpens
30 | 3ByKOBbI€ BOJIHBI. 3aHMMATEJIbHBIE OIBITHI 11O 3BYKY. 2 3 Henens anpens
31 | OnTuka. 3aHUMAaTENbHBIE ONBITHI IO ONTHUKE. 2 4 Henens arnpens
CrpoeHue coiHEeYHOU cucTeMbl. HabmroeHre 3a 3Be3IHBIM 2
1 Henens mas
32 | nebom.
33 | IIpoektnas  pabora.  M3roroBieHue  caMOJEIbHOIO 2
2 "Henena Mas
o0opynoBaHus
34 | IlpoektHas  pabora.  M3roroBieHWe  caMOJEIHLHOTO 2
3 Henend Mast
obopymoBaHus
3amuTa mpoekTa. BeictaBka padorT. 2
4 Henens Mas
35
36 | 3ammuTa npoekTa. BricraBka paborT. 2

4 genens mast

COAEPKHUE ITPOI'PAMMBI

3ansaTue Nel.
Tema: «HaOmronenue sIBIeHUN.

Heﬂb: 1.Iloka3ate Ha OIIbITAax, 4TO JEHUCTBHE CUJIbI 3aBUCHUT OT MAacCHI U CKOpPOCTH.

2.IIpoieMOHCTPUPOBATH 3aKOH COXPAHEHUS UMITYJIbCA.

3.HpOI[eMOHCTI/IpOBaTB 3dKOH COXPAaHCHHA SHCPTHU B MCXAHUYICCKUX IIpOLECCCax.

OnbiT Nel. ABTOMOOHIBL-BO3YXOMET.

Oo6opynoBanme:
l. JIerkonoABUKHBIM UTPYIIEYHBIH aBTOMOOMIIb.
2. Bo3aymnelii HaxyBHOM 11ap.

Onucanue aeMoHcTpauuu: Bo3aymiHeli map HPUKPENNATh K MalluHE, HAIYyTh €r0, U OTIIYCTHUTH

MalInHy. BOB,Z[YX U3 1Iapa 6y,Z[CT BBIXOJIHUTH B OJJHOM HAIIPABJICHUH, a4 MallIMHA IIOCACT B APYI'OM.

OmnbiT Ne2. [TapoBasi BepTyLIKA.
Oo6opynoBanme:

1. CsIpoe 5110

2. Uucras Boaa — 200 mut.
3. IIpoBosioka

4. Hutku

5. CBeua win COUPTOBKA




Onucanue aemoHcrpauuu: Chipoe AiII0 MPOKOIOTh HACKBO3b TaK, YTOObI OTBEPCTUS HAXOAMIIUCH
IIPOTUBONOJIOXKHO JPYr APYry, OYUCTUTH OT COAEPKMMOIO, IPOMBITh U Ha OJHY TPETh 3aNOJHUTH
Bozoii. OOBsI3aTh TOHKOHM TMPOBOJIOKOH. CBEpXy K IMPOBOJIOKE MPUKPENHUTh HUTh M TOJBECUTH HaJ
IUIAMEHEM CBEYM WJIM CIIUPTOBKH. Yepe3 HEKOTOpOoe BpeMs U3 OTBEPCTHUS HAUHET BBIPBIBATHCA Hap, a
Aii110 Oy/eT BpalaThCs.

OnbiT Ne3. DpupHas BepTylIKa (BAPHAHT NAPOBOM BEPTYIIKH).

OobopynoBanue:

1 Sluynas ckopityna, UMEIoIasi OTBEPCTHS C ABYX CTOPOH.
2. ITunerka

3. Ddup

4. Cocyn ¢ TEmIon BOI0M.

5 Crnuuku

Onucanue aeMoHcTpauuM: B oTBepcrue siilla nmpu NOMOLIM NHIIETKH BJIMBAETCS HEOOJbIIOE
konmdectBo ddupa (2-3 mi). Ilocne atoro siinmo momemaroT B cocyn ¢ Témioi Bogou (50-60
rpaaycoB). OHO Oyzer I1aBaTh U HarpeBarbes. Ddup HauYHET ucnapATees. [Ipu nogHeceHnu ropsiuei
CIHMYKU K OTBEPCTHUSM, Mapbl 3(pupa BCOBIXHYT, U SN0 HAYHET KPYTUTHCA.

OnbiT Ne4. PeakTHBHOE IBUKEHHE HA TOBEPXHOCTH KUIKOCTH.

O6opynoBanmue:

1. Cocya ¢ BoJ101.

2. BymaskHast MOJIETTb «PaKeTh».

3. Kpucrammik kamdaps! (MOXXKHO 3aMEHUTH MBLIOM).

Onucanue aemoHcrpanuu: M3 xaproHa BbeIpe3aTh IIAacTUHKY (opMmbl pakeTbl. OmycTuTh €€ Ha
IOBEPXHOCTh BOJIbl, HAJIUTOW B CTEKISHHYIO BaHHY JOCTaTOYHO OOJBIIMX pPa3MepOB, HalpUMeEp,
nuameTpoMm 35 cMm u BbicoTol 10 cm. B 1eHTp BbIpe3a KapTOHA IOJIOKUTh HAa BOJAY KPUCTAJUIUK
kamapsl. [Tnactunka ymurenbHoe Bpemst OyJeT ABUTaThCs 110 OBEPXHOCTH BOJIBI

OnbIT NeS. Ynpyroe B3anMojeiicTBie IBYyX IIAPOB, IOABEIICHHbIX HA HUTHAX.

Oo6opynoBanme:

l. JIBa WM HECKOJIBKO LIAPOB IOJIBELICHHBIX HA HUTAX TaK, YTOOBI UX LIEHTPHI OBLIM HA OJHOM
YPOBHE, @ CaMU OHHU CONPHUKACAIIUCH JIPYT C IPYTOM.

2. JIBe u3MepuTenbHble TMHEUKH, JUIMHON 50 cM.

Onucanue nemoncrpanum: KpalilHuii map BeIBECTH U3 IOJIOKEHMsI PaBHOBECHs, OTBOIS €ro Ha
HEKOTOPYIO BBICOTY. OTMETUTH 3Ty BBICOTY Ha JIMHEIKE, IPUCTAaBICHHON psAAOM ¢ mapoM. OTnycTUTh
map ¥ NpOHAONI0aTh €ro B3aMMOACUCTBUE C COCEIHUM IapoM. V3MepuTh BBICOTY, Ha KOTOPYIO
MMOJHUMETCS] BTOPOM 11ap.

OnbiT Ne6. ITos1éT n3 KaTanmyJIbThI.

O6opynoBanmue:

1. CrinyeyHslit KOPOOOK.
2. Heckonbko crinuexk.
3. DnacTU4Has PEe3UHKA.

Onucanue nemMoHcrpauumu: M3 COMYKM M3rOTOBUTH MOJIENb caMoj€éTa. 3 CIUYEYHOIo KOpoOKa,
CIIMYEK U PE3NHKH U3TOTOBUTH MOJIENb KaTallyJIbThI.

Ha noBepxHOCTh KOpOOKa IOJIOKUTH MOJENb caMmoyIéTa — €€ XBOCTOBas 4acTh JIOJDKHA KacaTbCs
CIMYKM KaTamyJbThl, NOTAHYTh CIHMYKY KaTamyiabThl BHU3. IIpum 3TOM pe3uHka, Hameras Ha HeE,
OCBOOOJIUTCS ¥ BBITOJIKHET MOJIETb B BO3AYX.

OmnbiT Ne7. 3aBHCMMOCTH KMHETHYECKOM JHEPTrHH OT MaCChl U CKOPOCTH €ro JABUKeHHU.

Oo6opynoBanme:

l. [Tapel pa3HOM Maccel — 2 MT.

2. OnMHaKoBBIE I€pPEBSIHHBIE OPYCKH — 2 IIIT.
3. JepeBsiHHas onieyka.

Onucanue pemMoHcTpanmum: J[Ba mapa pas3JInyHOM MaccChl, HaxOJAIIMECS Ha TOPU3OHTAIbHOU
MOBEPXHOCTH, OJIHOBPEMEHHO MPHUBECTH B JBMKEHHM MPU MOMOIIMU JEpeBSHHON nomiedkd. Ha mytu
JIBYDKEHUS 1IapOB HAXOIATCS OJMHaKoBble Opycouku. [llap Gombielt Macchl, yaapssch o Opycouex,
nepeMenaeTcs ero Ha OOJblIee PacCTOSHUE, YeM IIap MEHbIIeH Macchl. AHAJIOTMYHBIM 00pa3oM



MNPpUBOJAAT B ABHXKCHUC OAWH M TOT XK€ HIap, HO C pasHbBIMHU CKOPOCTAMH, TEM CaMbIM, ITOKa3bIBas
3aBUCUMOCTDb SHCPIrUr OT CKOPOCTU ABUKCHUS.

3ansaTue Ne2 (nekuus, 6ecena)

Tema: «3mepenne GpU3MYECKUX BETUIMH U OLIEHKA (PU3NYECKUX TTOTPELTHOCTEH.

Heasb: HayunTe ywamuxcs aenaTh NPABHWIBHO TIPOCTbIE H3MEpPEHUs; CPOPMHUPOBATH MOHSATHS
OTHOCHUTEJIBHOW ¥ a0COIOTHOM MOTPEITHOCTH, TOYHOCTH U3MEPEHUHA.

Oo6opynoBanme:

1 N3meputenbHas TuHEHKA.

2. Cexynuomep.

3. Tepmomerp.

4 Jpyrue u3sMepuTeNbHbIe MPUOOPHI C PA3TUIHBIMU IIKAJIAMHU.
5 JlepeBsiHHBIN OpYCOK.

Conep:xanue 3aHATHUSA:
PaccmarpuBaroTcst ciieayronue BOIpOChHI:

1. [TpaBuna nu3Mepenus: GU3NIECKON BETUUNHBL.

2. OmnpeneneHne eHsl ACIEeHHUs MIKabl IPHOopa.

3. Crioco6b1 00pabOTKH TaHHBIX, TTOIYYEHHBIX B X0JI€ SKCIIEPUMEHTA.
4. AOGCOIOTHAS M OTHOCHUTENBHAS TOTPEIIHOCTD.

3akpenJienue.

Jlis 3akpernieHust MaTepuala poBOAUTCS paboTa M0 ONpeAEICHUI0 U3MEPEHUI U OTPEIIHOCTH
Pa3IUYHbBIX U3MEPUTENIbHBIX TPUOOPOB:

1. CekyHnnomepa

2. YyeHnueCcKOn TUHEHKHU
3. MeH3ypku

4. Junamomerpa u T. 1.

VYueHnueckue JUHEHKH ¢ MHJUIMMETPOBBIMHU JI€IE€HUSMH M3TrOTABIMBAIOT C TOYHOCTBIO 70 | MM.
[TorpemiHocTh M3MEpEHUs, OOYCIOBICHHYIO HETOYHOCTHIO M3TOTOBJICHUS JIMHEHKH, Ha3bIBAlOT
JIONYCTUMONW HMHCTPYMEHTAIbHOM MOIpEeIHOCThI0, KoTopass paBHa +1 MM. [l IITaHreHUMPKYIS
HOTPELIHOCTh U3MepeHus cocranisier 0,1 mm.

IIpakTnyeckas padora: «V3mMepeHue pazMepoB AEpPEBSIHHOTO OpycKa JIMHEUKON U
HITAHTCHITUPKYIEM.

Pe3ynbTaThl H3MepeHU CpaBHUBAIOTCS, ONpeensieTcs: 0ojiee TOUHBIA TpUoop.

3ansaTue Ne3.

Tema: «I3MepeHne TOIMHBI CTEKJITHHOMN IJIACTUHKN.

Hean: Ha npakTtuke orpaboTaTh NpaBuia U3MEPEHNUN, BEIYUCIUTD TOJIIUHY CTEKISIHHON IUIACTUHKU U
CPAaBHUTH TOYHOCTb U3MEPEHUS C TOYHOCTBIO U3MEPEHUS IITAaHT€HIIUPKYJIEM.

O6opynoBanmue:

Becsl ¢ pasHoBecamu

W3mepurenbHas JIMHENHKa

[IITaHreHIMPKYJIb

Jluct MunmuMeTpoBoi Oymaru

CrekJsiHHas IUIACTUHKA

Nk v

Bo3smoiicnbie sapuanmot 6binonnenus padomal.

l. a) B3BecuTh m1acTUHKY Ha Becax (MpaBuiia B3BEUIMBAHUS CM. IIPHIIOKEHHUE).

6) Ilo cipaBOYHMKY ONpPENENUTh INIOTHOCTD CTEKIIA.

B) 13 dhopMyIibl Macchl BbIpa3uTh 00BEM IITACTHHKH.

r) JIunelkoii onpenensieM ATUHY U IIMPUHY TUIACTHHKH, a 3aT€M BBIYHCIISEM €€ IIOLIa/lb.

1) 3Hasi, 4TO 00BEM — 3TO MPOU3BEACHUE TUIOIIA/IN HA BHICOTY, BBIYUCIIAEM TOJIIUHY TUTACTUHKH.
2. CpaBHMBaeM TOJIIUHY IJIACTUHKH C JIEJICHUSMH JTUCTa MIJUTUMETPOBON Oymaru.

3. N3mepsieM TOMMMHY JTACTUHKY JINHEUKOM.



CpaBHHMBaeM pe3yJbTaThl, JETaeM BBIBOJ, O TOM, KAaKOW METOJI CaMblid TOYHBIHN, CaMbIil OBICTPBIH, IS
KaKoIo cnyqaﬂ Hy)KHBI TOYHBIC I/ISMepeHI/I}I?

3anstue Ne4.

Tema: «OnpeneneHne BbICOThI IOMay.

Heab: [To3HAKOMUTH y4YalIMXCS C HOBBIM CIIOCOOOM OIPENEICHHS] Pa3MEpPOB Tell C IMOMOIIBIO
CEKyHJIoMepa.

Pabota MokeT IPOBOAUTHCS HA YJIHIIE WU HA OJHOM M3 ITAXKEH IIKOJIBL.

OobopynoBanue:

l. [Tycras koHcepBHas OaHka (JTFOOOH APYroif METAUTUISCKUH MPEMET).

2. CexkyHaomep.

Xox paboTsi:

1. OnHoBpeMeHHO OpOCHTh OaHKY M HaXKaTh KHOIKY CEKYHIOMEpa.

2. VYcrnpimas 3BYK, ylapuBIIeics OaHKH, OCTAaHOBUTH CEKYHIOMED.

3. [Tonb3ysich paccyXaeHUAME Oecebl, HOACTaBUTh 3HAUCHNE BPEMEHHU B KOHEUHYIO (hOpMYITy.
4. PesynbraThl Bcex Mcciae10BaHUi 3amucaTh B TETPAau B y100HOM (hopme.

B03MO0XHO HCITOJIF30BaHIE COTOBOT'O TCJ'IC(bOHa.

3ansaTueNeS.

Tema: «OmnpeneneHue 11aMeTpoB TEN Pa3IMUHBIMU CIIOCOOAMM.
Hean: Hayuuts onpenensT AMaMETP pPa3IMYHBIX TEJ C MOMOILBIO MOJIPYUYHBIX CPEICTB, MPOCTHIX
puOOPOB, IITAHTCHIIUPKYJIS.

Oo6opynosanme:

Men3sypka

H3zmeputenbHas TMHEKA

DyTOOIBHBIA MY

MarsneHbKHi MeTaUTMYECKUI IIapuK

ToHkast mpoBOJIOKa

Jluct Gymaru B KJIETKY

Kapangam

[lITaHreHuupKyIb

XN R WD =

3anaHus 1 BO3MOKHbIE BADMAHTHI MX BHIIOJIHEHUS.

1. Onpenenuts nuametp GyTOOTBLHOTO MsiUa C TTOMOIIBIO IEPEBIHHON JTMHEHKHU.

JlocTaTouyHO MPOKATHTh CMOYEHHBIM BOJOW MY MO TONY, YTOOBI OH CJenaj MOJHBIA 000pOoT, U
W3MEPUTDH JIMHEUKOU JITTMHY BIIYXKHOM JOPOXKKHU. J[MameTp Msua Torja onpeessercs mo Gopmye:

Tak ke MOXXHO OOEpHYTh MSY IO «IKBATOPY» OJIMH Pa3 HUTKON M U3MEPHUTHh €€ ATUHY JMHEUKOU.
JuamMeTp mMsiya BRIYUCITUTH 110 TOU ke GhopmyIie.

2. OmpenenuTh quaMeTp HEOOIBIIOTO MapHKa C TOMOIIBI0 MEH3YPKHU.

Bnauane ¢ momMomibio MEH3ypKH OOBIYHBIM 00pa3oMm ormpezaensercss oO0bEM MIapuKa, a 3aTeM IIOo
dbopMyIe pacCUMTHIBACTCS AUAMETP IIAPHKA.

3. Onpenenuth quamMeTp TOHKOM IMPOBOJIOKHU C MIOMOIIBIO JIUCTA B KJIETKY M KapaHJalla.

HamoTtate mpoBOJIOKY Ha KapaHJall BIJIOTHYIO BHUTOK K BHUTKY B TaKOM KOJIMYECTBE, YTOOBI OHa
3aHUMaJIa [eJI0e YNCIO0 KIETOK. V3MepuTs IuHy, 3aHATYIO Ha KapaHaalle IPOBOJOKON U pa3/ieinuTh
Ha YUCJIO BUTKOB, ITOJYYUM UCKOMYIO BEJIUUYUHY.

4. Onpenenuth ARAMETP HEOOBIIOTO IapUKa W TOHKOW METALTUYECKON MPOBOJIOKH C MOMOIIBIO
HITAaHT €HITUPKYJIS.

3ansTue Ne6.

Tema: «OrmpeneneHne CKOPOCTH WCTEUYCHHs] BOJBI W3 BOJONPOBOJHOTO KpaHAa TMPU TIOMOITH
HUJIUHAPUYECKOTO COCY/Ia, CEKYHJIOMEPA U IITAHTEHIIUPKYIISI.

Hean: [Io3HaAKOMUTH C METOJIOM CKOPOCTH UCTEYEHHUS BOBI.

Oo6opynoBanme:

1. UWIMHAPUYECKUN COCY

2. CEeKYHJIOMEDP



3. ITAHTCHIIUPKYJIb
Xox paboThI:

o C mOMOIIBIO MITAHTEHIIMPKYJIS H3MEPUTH BHICOTY U JIUAMETP COCYa

o Beraurcnuth 006EM cocyna o hopmyie:

o C MOMOIIBIO CEKYHIOMEpa M3MEPUTh BpeMsi, 32 KOTOpOE TEKyllas BOJa 3aIlOJIHSCT
OaHKy

o C NOMOIIBIO MITAHTEHIIUPKYJIS U3MEPUTh THAMETP KpaHa

o BBIUUCINTE CKOPOCTHh UCTEUSHHSI BOJIBI M3 KpaHa, UCTIOIb3Ysl CIICAYIONIHE OTHOIICHHS:

Q- KOJIMYECTBO BOJIBI, BHITEKAIOIIEE 3a €AUHULLY BDEMEHU;

Q=V/tQ=su=>u = (d1/d2)2h/t

OLEeHNUTh TOYHOCTh U3MEPEHU.

IIoBTOpUTH TOYHOCTH U3MEPEHUS [0 TPEX pa3, HAUTU CPEAHEE 3HAYECHUE CKOPOCTH.
CpaBHUTBH CKOPOCTb HCTEYEHHUS BOJBI CO CKOPOCTBIO JBUKCHMS IIEIIEX0/A, BEIOCUIIEANCTA.
PesynbraTel H3MepeHHid U BBIYMCICHUN 3aHOCUM B TaOJIUITY.

No dl (m) d2(m) t(c) v (M/c) h (m) v cpenHsis (M/c)

1

2

3

B kauecTBe momaiiHero 3ajiaHus yyamuecs MOTYT pacCUUTaTh CKOPOCTh UCTEUEHUS BOJIbI U3 KPAHOB
pa3HOro AMaMeTpa.

3ansarue Ne7.
Tema: «Onpenenenue IIOTHOCTH caxapa ¢ IOMOIIBIO MEH3YPKH.
Heab: HayunTs U3MEpATh IUIOTHOCTD CBHITYYUX TEII.

Oo0opynoBanmue:

l. caxapHbIU MECOK

2. MEH3ypKa

3. BECHI C Pa3HOBECAMHU

Xon paboTsi:

1 ITo MeH3ypKe onpeaenuTh Maccy U 00bEM MecKa.

2 [To popmyse MIOTHOCTH pacCUUTHIBAETCS MJIOTHOCTD MECKA.

3. MoskHO onpenenuTh Maccy caxapa B3BEIIMBAHUEM €0 Ha BECaXx.

4 ITo Toi1 3xe hopMyJie IUIOTHOCTH PACCUUTATh IJIOTHOCTD caxapa.

5 CpaBHuTb pe3ynbraThl. [louemy 3HaueHus He coBnagaroT? ( OTBET: MeXAy MECYMHKAMU €CTh

BO3MIyX).

6. CaMOoCTOATEIBHO U3MEPUTH INIOTHOCTH CHIITYYUX BELIECTB, IEPEUNCICHHBIX HA MEH3YPKE.
7. PesynbTaThl n13MepeHnii MO’KHO 3aHECTH B TaOJIHILY:

BeniectBo m (Kr) V (m3) [TnotHOCTH (KT/M3)
1.Caxap
2.
3.

3ansaTue Ne§.

Tema: «OmnpeneneHue IUIOTHOCTH JEPEBSHHOW NAJOYKH, IUIABAIOUIEH B Y3KOM LHJIMHIPUYECKOM
cocyze».

Heab: [To3HaKOMUTH yJamuxcsi ¢ HeCTaHAAPTHBIM CIIOCOOOM OTIpeeNIEHHS TUIOTHOCTH Tea.
Oo6opynoBanme:

1. HepeBsiHHas najnoyka

2. Y3KUHI HUIMHAPUYECKUNA COCY T

Xoa pa0orsi:




1. N3Meputh nosHyro Ay nanodyku L1 , a 3aTeM onycTuTh €€ B BOAY.
2. W3mepuTh yacTh najiouku L2 , Haxoasiyrocs o1 BOJOM.
3. N3 paBeHCcTBA Macc ONpenenuTh MIOTHOCTh NaJOYKH.
4. OneHuTh TOYHOCTh U3MEPEHUH.
Pe3ynbrarel n3mMepeHuil 3aHeCTH B TAOJIHILY:
No L1 (m) L2 (m) [TnoTHOCTH BOJbI | [IOTHOCTE MAaOYKH = TIJIOTHOCTH
(xr/m3) Bozmel L2/ L1
1 1000
1000
3 1000

3ansaTue Ne9.

Tema: «OmpeneneHne IUIOTHOCTH Tella HENPAaBWIBHOM (QOpMBI (KypHHOTO SHIIa) METOJ0M
0e3pa3IMyYHOro IIaBaHusl.

Henb: HaydnTs U3MeEpATh IVIOTHOCTD CBHITYYUX TEII.

OobopynoBanue:

1. BapEHHOE KypPHUHOE SHUII0

2. MeH3ypka (250 mu)

3. MepHbIi ctakaH (400 mu)

4. apeomeTp

3. HACBIIICHHBIN PAaCTBOP ITOBAPEHHOMN COJU

6. CTEKJIIHHAS MaJI0YKa

Xoa pa6oThi:

l. Y06enutbes, 4TO apeoMeTp MpeaHa3HAYeH ISl U3MEpEeHHs IUIOTHOCTEH, KOoTopbie OoJbiie 1
r/cm3. Onpenenure 1eHy JeJICHUs apeoMeTpa.

2. [TooxwuTe si1I0 HA THO MepHOTO cTakaHa (400 miT), HAJIEUTE YUCTOW BOJBI 10 MTOJIOBUHBI.

3. Hauwnnalite nonmBarhk Kpenkui pacTBOp NOBAapEeHHOM COJIM, CJE€TKa IOMEIIMBAas 10 TeX IOp,

IIOKa SII>'IL[O HE HAYHET OTPBIBATHCA OT AHA. y6CI[I/ITeCB, qTo HﬁHO HC BCIIIBIBACT HA ITOBCPXHOCTD. Ecau
7K€ OHO BCILJIBLIO, TO I[OJICﬁTG YHCTOM BOJbI, YTOOBI YMCHBIIUTH INIOTHOCTH pacTBOpA.

4. Ilepeneiite pacTBOp B MEH3YpKy. AKKYpaTHO OIIyCTHTE ape€OMETp B MEH3YpPKy U H3MEpbTE
IUIOTHOCTh PacTBOpa. 3alMILNTE 3HAYEHHUE IUIOTHOCTHU C YYETOM OLIMOKU U3MEPEHUH.

5. N300pa3ute npoBei€HUE ONBITA B TETPAAN, YKAKUTE CUIIbI, EHCTBYIOLIME HA SHI110.

6. CpaBHUTH MOJIYYEHHBIM pe3yibTaT C pe3yjIbTaTOM, BBIUHMCICHHBIM [0 XMMHYECKOMY COCTaBy

(cM. mpuiioskenue Ned). D10 3a/1aHKE BBIOIHAETCS JOMA.
Jns sToro ywammecs AODKHBI 3HaTh (PU3MKO-XUMHUYECKHI cocTaB siina. OHM MOJIy4alrOT Ha JIOM
crieliManbHble TaOIUIbI U MHCTPYKIIMIO MO BBIUMCIICHHUIO TNIOTHOCTH STHLIa.

3ansaTue Nell.

Tema: «Ornpeenenne pocTa 4eIoBeKa ¢ MOMOIIBIO YaCOBY.

Heab: HayuuThcs ompenensTh poCT ueloBeKa Ha OCHOBe (opMmynsl mepuoda KojeOaHuin
MATECMATHUYCCKOT O MasdTHHUKA.

Oo6opynoBanme:

1. Yackl ¢ CEKYHITHOM CTPEIIKOM.

2. MeTanueckuil apuK Majloro AuaMeTpa ¢ OTBEPCTUEM IO LIEHTPY.
3. JlmvHHAas HUTKA.

Xoa pa0dorsi:

[TpuBs3aTh MIApUK K HUTH.

OTMepuTh Takyro AJITUHY HUTH, 4TOOBI OHA ObLIa paBHA POCTY YEIOBEKA.

M3rotoBUTH MaTEMaTUUECKUN MAsITHUK.

OTKJIOHUTh MAATHHK OT ITOJIOKEHHUs paBHOBecHs Ha 5 -10 ¢M M OTIYCTHUTBH €ro.

N3meputs Bpems 20-Tu MONHBIX KojiebaHuil (He MeHee 5-TH pa3, He MEHss YCIIOBUI OIbITa)
Haiitn cpennee 3HaueHUE BPEMEHH.

Hcnomnp3ys 3TU JaHHBIE PACCUUTATD JUIMHY HUTH.

O1neHUTh NOrPENIHOCTh BRIYUCICHUH.

XN D=



3ansaTue Nell.

Tema: «OnpeneneHre CKOPOCTH ABMKEHUS YKa3aTEIHHOTO MaIbIla MPY TOPU3OHTATIHLHOM IIIEITIKE.
Heab: HayunTh CTPOUTH TEOPETHUYECKYIO MOJETh PEabHOTO (DM3MUECKOTO IMpollecca, H3Yy4UuTh
JBIDKEHHE TeJla OpOIIEHHOTO TOPU30HTAIIBHO.

Oo6opynoBanmue:
1. Mertammueckuii 6pycok maccoit 50 — 60 rpamm.
2. W3mepurenbHas IMHEHKA.

Xoxa padoTbI:

IToctaBuTh OpyCOK Ha Kpall cToa.

N3mepuTth BBICOTY cTOJA h THHEHKOM.

lemukoM cooOIUTh OPYCKY TOPU3OHTAIBHYIO CKOPOCTb.

N3Meputh nanbHOCTh NOJIETa X JIMHEHKOM.

Beruucaute Bpems 1oséra.

Paccunrtars HauaIbHYIO CKOPOCTH TOPU3OHTANILHOTO MONIETa Opycka mo ¢popmyie: v0 = x /t.
ITIoBTOPUTH OIBIT U paCYETHI HE MEHEE TPEX pa3, MEHsIS CHILY IIEITYKA.

Pesynbrarel 3aHecTy B TabIUILy.

PN R WD =

Ne h (M) X (m) t (c) v 0 (m/c)

1

2

3

3ausarue Nel2.
Tema: «Onpenenenue napneHus: B GyrOOILHOM MIUE».
Heab: HayuuThcs onpenensaTs AaBlIeHUE MSYa, UCTIONB3YSI H3MEPHUTEILHBIC BECHI U JIMHCHKY.

Oo0opynoBanmue:

l. BECHI

2. HabOp TUPb

3. M3MEpUTEIIbHAS JIMHEWKa

W3mepuTh TMHEHKOH n1ruaMeTp Ms4a (10 CleAy WK C TOMOIIbIO HUTH).
l. Boruuciants 006EM Msa4a 1o popmyiie.

2. B3BecuTh CrymieHHbIH M4 TpH aTMOC(EPHOM J1aBICHUH.

3. B3BecuTh HakaueHHBIN MY HA Becax.

Paccyxxnenue u moaBeieHue UTOrOB (COBMECTHO).

ITycTtp

MO — macca ms4a ipu Patwm.

M — macca HaKa4yeHHOTO Ms4a.

M -MO0)/V=P-P0

P — nnoTHOCTH BO3AYyXa IpH aTMOCHEPHOM J1aBIICHUN

PO — muioTHOCTE BO31yXa BHYTPH HAaKau€HHOT'O Ms4a

Cuuraem, 4TO BHYTpU Msidya Temmeparypa noctosHHa. O0bEM Msua Mpu HaKauMBaHWU HE U3MEHUTCH,
CJIeZIOBaTeNIbHO, MOXHO BOCIOJIB30BaThCs 3aKOHOM MeneneeBa — KnanelipoHna (KOTOpbIi U3ydaeTcs
B 10 kmacce).

Pa3zHoCTh Macc B 3TOM BBIpa)KEHUH ONPEAEISAeTCs C IOMOIIbI0 BECOB, 00bEM MsUa PacCUUTHIBAETCS 110
BEITMYMHE JUAMETPa, U3MEPEHHOTO JIMHEHKOH (cM. padoty Ned), a Benmnuunbl PO u 6epyTcst u3 TaOau.
Ecnu sxenarenen Oojiee TOUHBIN pe3yabTar, TO CIeAyeT MPUHATh BO BHUMaHUE U3MEHEHHE IIIOTHOCTH
C TeMIepaTypoil, T.e. BMecTO BenumuuHbl 1,293, cooTBercTByrOIIEW Hym TIpanycoB llenbcus,
NOJCTABIATh B NPUBEAEHHYIO (OpMYTy 3HAUYEHUE IUIOTHOCTH, COOTBETCTBYIOIIEE TeMIIEpaType
BO3/yXa B IAHHBIII MOMEHT.

Pe3ynbTaThl U3MepeHHii U BBIYMCICHUNA MOXHO 3aHECTH B TaOJIUILY.

3ansaTue Nel3.

Tema: «M3yuenue 3aBucuMocTy K03 uMeHTa TPEHHUS OT PA3INYHBIX YCIOBUN».

Heas: [IpoBepuTh, Kak HAYYWJIUCh OMPEAENATH LIE€Ib U COCTABIATh IUIAH HUCCIIENI0BaHUS, IPOBOINUTH
U3MepeHus U 00pabaTbIBaTh HX.



OobopynoBanue:

l. [Tpubopsl: BeChl, CEKyHIOMED, JINHEHKA, HACOC, IMHAMOMET], MEH3ypKa.

2. bpycku pasHbIXx pazmepoB, OpyckH, cIellaHHbIE U3 pa3HbIX MaTepuaioB (JiepeBa, MeTalla,
MJIACTMACCHhI), ACPEBSIHHAS aJIKa.

3. [ToBepXHOCTH: METPOBBIE JUHEUKH C TOBEPXHOCTSIMH Pa3HOM IIEPOXOBATOCTH, >KEJIE3HbIN
JIUCT, 10CKa, OKpaIIEHHAs MTOJIOBOM KPACKOM, TOBEPXHOCTh, MMOKPHITAsI CYKHOM.

4. BcnomorarensHoe o0opyaoBaHue: MITaTUB ¢ My(TOH i MOJECIUPOBAHHUS HAKIOHHOMN
IJIOCKOCTH, 3KE]100, MasSTHHK.

5. Cocynsl ¢ KUIKOCTAMU: BOJIOHM, MacjIOM, MOJIOKOM, OCH3UHOM.

[Tocrne BeIMONTHEHUS PabOTHI B TPYMITaX, 00CYKAAFOTCS PE3yIbTaThl padoT.
OOmwmii BBHIBOJ: TPEHUE 3aBUCHT OT JABIICHHS Ha MOBEPXHOCTh W OT IIEPOXOBATOCTH TPYIIMXCS
IIOBEPXHOCTEH.

3ansaTue Neld.

Tema: «OrmpenernieHne MOIIHOCTH, Pa3BHBAEMON YYCHHMKOM TIPH MOABEME IO TPOJIETY MEKIY
STAKAMU).

Hean: HayunTh HaX0AWTh BEJIMYMUHBI IO pe3yiIbTaTaM U3MEPEHUM.

O6opynoBanmue:

1. Becbl menunuHCcKue
2. Cexynuomep

3. Pynerka

ConeprxkaHue U MeTO/I BHITIOJTHEHUsI PaGoThI.

2.J1abopaTopHasi padora.

Paborta mpoBoauTcst B mapax, pedsTa 3aceKarT CEKYHIAOMEPOM IPYT IUIS Ipyra BpeMs IBUKCHHS TI0
POJIETY JIECTHUIIBL.

OTtuér 0 mpojieTaHHol padoTe yno0Hee MPeCTaBUTh B BUAC TAOJUIIBL:

Ne onbiTa Macca Tena Bricora Yucno Bpewms MommHocTh
m (Kr) CTYIIEHU CTyIeHel JIBHDKCHHS N (Br)
h (m) n t(c)

Xox paboTsl HaMedaeTcsl B pe3ysabTaTe (PpOHTAIBLHOM Oece/bl U 3aliChIBAETCs Ha TOCKY.
Bo3Mo:KXHBII BADHAHT BBINOJTHEHHUsI Pa00ThI:

l. Onpenenutb Maccy CBOEro Tela ¢ MOMOILBIO METUIIMHCKUX BECOB.

2. N3MepuTh BBICOTY OJJTHOM CTYIEHH JIECTHULIBI.

3. CocunTaTh KOJIMYECTBO CTYNEHEN B JIECTHULIE.

4. [Tpu momoum cekyHaoMepa MoACYuTaTh MUHUMaIbHOE BpEMsI HEOOX0IMMOe JUIsl IToAbEMA Ha

OJIUH TPOJNET JIeCTHULBL. [l 3TOro MoAbEM MOBTOPUTH HECKOJIBKO pa3 W BbIOpaTh MUHUMAJIbHOE
3HAYEHUE BPEMEHU MOIBEMA.

3. Bce u3mepeHHble BeTMUUHbI GUKCUPYIOTCA B TaOIMIIE U3MEPEHH.

6. [To naHHBIM U3MEPEHUSM BBIYUCIUTH HCKOMYIO BEJIMYMHY IO 3apaHee BbIBEJIEHHOU (popmyre:
Nmax = mghn/



IIcuxojoro-negarornyeckasi JMarHoCTHUKA. (I)OprI H METOoAbI:

AHKETHpOBaHUE IIpu nHaGope HOBHYKOB WM B Hayaje y4eOHOTO
roja JJisg BCEH rPYIIb
HaGmonenne HauGonee nmpuMeHNM B CHOPTHUBHBIX JIarepsx, Ha

y4e0HO-TPEHUPOBOYHBIX COOpax M MHOT'OJTHEBHBIX
COPEBHOBAHUAX

CoBMmecTHOE 00CYXKICHUE PE3yIbTATOB

HpOBOIII/ITCSI oA KOHTPOJIEM II€aarora

OrcnexuBaHue CTaOMILHOCTH I[OCTI/I)KGHI/Iﬁ

IIemaror BEJET JUYHYIO KapTOTEKY
orerocs, B KOTOpOMH ¢bukcupyercs
MATUYHOCTb y4acTUs JETEd B COPEBHOBAHUSAX;
PUATHSX; BBIIOJIHEHUE CIIOPTUBHBIX  Pa3pslOB;
TaTUBHOCTH COPEBHOBAHUM; CIIEIUT 3a
UICHHEM CIIPABOK II0 UTOraM CIIOPTUBHBIX IIOXOJOB,
ram CyJeiCKON MpaKTUKU HA COPEBHOBAHUSAX (paHT
ydalmxcs, KOTOPBIA BENETCA IO pe3ylbTaTaM
HbIX M TOPOJCKHMX COPEBHOBAaHUN, COPEBHOBAaHUU

Mertoasl caMOOIIEHKHA

OO6yuaromuecst BEIIYT IHEBHHUK, rmue
CaMOCTOSITEIILHO aHAIU3UPYETCSI €T0 JeSITeIbHOCTD

B O6p&30BaTeJII>HOM IIponecce

IIcuxonoruyueckue TECThI

Jlnist IPOBEPKU YPOBHSI Pa3BHUTHUs [MO3HABATEIHHON
cheppl  OOYJArOIIMXCS:  BOCHPHATHS; MaMATH
(KkpaTKOBpeMEHHOH, OOBEMHON, MEXaHWYECKOK);
MBIIUICHHS, PEYH; BOOOPAKEHUS;  BHUMAHWSI,
TecThl MHTEIUICKTYaIbHOTO pa3BUTHS; METOIMKH
U3YYCHUS WHWBUIYTbHO-IMYHOCTHBIX
0COOEHHOCTEH MOIPOCTKOB;(HE MeHee 3 pa3 B ro)

duznonornueckre TeCTbI

BbisiBienue  ypoBHS  (M3HMYECKOTO  pa3BUTHSA,
(hM3HO0TOrMYECKUX KOHAULINN u craJa
KOHTPOJIbHBIX HOPMATUBOB (3 pa3a B rof)

MuHHCOpPEBHOBAHUS

IIo Typu3my 1 CIOPTHBHOMY OPHEHTHPOBAHUIO

BI/IKTOpI/IHH, KpOCCBOPAbI, TECThHI

HpI/IMeHI/IMLI BO BCCX pasjciiax nporpaMmhbl

OO0cykneHre TUTIOBBIX CUTYaIui

[IpuMeHnMBI BO BCeX pas3zeliax IporpamMmsl

Z[eJ'IOBBIe U POJICBBIC UI'PBL

HpI/IMeHI/IMLI BO BCCX pasjciiax nporpaMmhbl

CobecenoBanue

HpI/IMeHI/IMLI BO BCCX pasaciiax nporpaMmhbl

Cucrema KOHTPOJIsI pe3yJIbTaTHBHOCTH

Kpurepnn onieHKH pe3ysbTaTUBHOCTH ONPEIENSIIOTCS. B COOTBETCTBUHU C PEATU3yEMON
JIOTIOJTHUTEIBHOM 00111e00pa3oBaTeIbHON MPOTrPAMMON.
IIpn peannszanuy nporpaMMbl UCHOJB3YIOTCS YETHIPE BUJA KOHTPOJSA: BXOASIINMN, TEKYIIHMH,

IIPOMEKYTOUHBIN, UTOTOBBII.

Bxoagnuii KOHTPOIIL — 3TO OIIEHKAa HAYalbHOTO YPOBHS 00pa3oBaTENbHBIX BO3MOXKHOCTEH
ydalnuxcs MmpHr MOCTYIICHUHA B O6”[)€I[I/IH€HI/I$[ BIICPBBIC, a4 TAKKEC YHAIIUXCA OCBANBAIOIIUX MPOTrpaMMbI
2-r0 ¥ TOCIEAYIIIUX JIeT OOy4YeHHs, paHee HE 3aHMMABIIUXCS IO JAHHOW JOMOJHUTEIHHOU
00111e00pa30BaTeIbHON MPOrpaMMe HalpUMEpP: €CIU TMPOXOJUT COOECeNOBaHME IS 3aYUCICHUS
yuarierocst Ha 2 roji 00y4eHus, TO KpUTepusiMu OyayT IIAaHUPYEMbIE pe3ybTaThl 1 Toja o0ydeHus )

Texymuil KOHTPOJIb — 3TO OLIEHKA YPOBHSI M KayecTBa OCBOEHMsSI T€M/pa3esioB MPOrpaMMbl U
JUYHOCTHBIX KAQ4eCTB yUaIIMXCs; OCYIIECTBISETCS Ha 3aHATUSAX B TEUCHHE BCErO yueOHOro roja.




IIpoMeKyTOUHBIH KOHTPOJb — O3TO OLEHKA YPOBHS M KauecTBa OCBOEHHUS YyYalllUMHCS
JIOTIOJTHUTEBHBIX 00IIe00pa3oBaTeNbHBIX MNPOTpaMM [0 HTOraM NoJayrofus. IIpoMesKyTouHBIH
KOHTPOJIb OCYILIECTBISETCS B JAekaOpe Kaxaoro ydeOHoro rozga. PesynbraTel NpOMEXYyTOYHOIO
KOHTPOJIS GUKCUPYIOTCA B KapTe neaarornyeckoro Mouutopunra (lpunoxenue 2) u opopmisitorcs B
nHpopmarnmonHoi cripaBke ([Ipunoxenue 1).

WTOrOBBI KOHTPOJIb PE3yAbTATUBHOCTH OCBOCHHS JIOTOJHUTEIBHONW 0011e00pa3oBaTeIbHON
OporpaMMbl — 3TO OLIEHKa YPOBHA M KayecTBa OCBOCHMS YYAIMMUCS JIONOJIHUTEIIBHBIX
00111e00pa30BaTENbHBIX MPOrPaMM 10 UTOTaM Y4eOHOTO roja (MpH CPOKe peann3anuu IporpaMmbl —
Oonee OAHOro rojga) U IO MEpe OKOHYAHUS OCBOEHMS JOIOJHHUTEIBHOM 0011e00pa3oBaTeabHON
nporpaMMbl. ITOTOBBI KOHTPOJIb OCYIIECTBIIAETCS, KaK MPaBUIIO, B alpere-Mae, B COOTBETCTBUU C
rpadukoM. Pe3ynpTaThl UTOrOBOIO KOHTPOJS (PUKCUPYIOTCS B KapTe MeAarorn4eckoro MOHMUTOPUHIA
(Ipunoxxenue 2) u opopmisarores B uHGpopmanmonHoii cnpaske (Ipunoxenuel).

@opMbl POBEJNEHHUsSI KOHTPOJIA ONpPEAETIeHbl B COOTBETCTBUM C  JIONOJIHUTEIILHOU
obmieoOpa3oBarenpHOi  mporpamMmor. @DopMaMu  KOHTPOJS MOTYT OBITh: aHKETHPOBAHHE,
TECTUpPOBaHUE, MPAKTUYECKHE M KOHTPOJbHBIE 3aJaHus, codeceloBaHue, Oecela, aHKETUPOBAHHE,
OTIPOC, CAMOOIICHKA, yYaCTHE B BBICTABKAX, KOHKYPCAxX H Jp.

KoHTposb 103BOJISET BBIABUTH CHOCOOHOCTH YYEHHMKAa M CKOPPEKTHPOBATh MHAMBUIYAJIbHYIO
pabory.

OOBEKTUBHBIH U CHCTEMAaTUYECKUH KOHTPOJIb Yy4eOHOM paboThl SBISETCS BaKHEUIINM
CPEACTBOM YIpaBJICHUsI 00Pa30BaTEIbHO-BOCIIUTATEIHHBIM IIPOLIECCOM.

PABOYAA ITPOI'PAMMA -2 I'0OJ1l OBYYEHMUA

3agaun:

ObpazosamenvHule: CIOCOOCTBOBATh CaMOPEAIN3ALMH 00yUAIOLUIUXCS B U3YYEHUU KOHKPETHBIX TeM
¢u3uKku, pa3BUBAaTh W MONJCPKHUBATH ITO3HABATEIBHBIA HHTEPEC K M3YYCHHIO (DM3UKM KaK HAyKH,
3HAaKOMUTh O0YYaIOLIUXCS C TOCIETHUMHU JOCTHKEHUSAMU HAyKH U TEXHUKH, HAYUYUTh peliaTh 3aJauu
HECTaHJAapPTHBIMU  METOJaMH, pa3BUTHE  I[I03HABATEIbHBIX HMHTEPECOB  IPH  BBINOJIHEHUU
HKCHEPUMEHTAIBHBIX HCCIEI0BAHUI € UCIIOIB30BAaHNEM HH(POPMALMOHHBIX TEXHOJIOTHH.

Bocnumamenvnvie: BociuTaHue yO€XJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS 3aKOHOB IPUPOJbI, B
HEOOXOIMMOCTH Pa3yMHOI'O UCIIOJIb30BAHUS JTOCTHKEHUN HAYKH U TEXHHKH, BOCIUTAHHE YBAXKEHUS K
TBOpLIAM HayKH U TEXHUKH, OTHOIIEHUS K (PU3HKe KaK K 3JIEMEHTY 00I1e4eI0BeUeCKON KYIbTYpHl.

Paszsusarowue: pazBuTHe yMEHUH M HABBIKOB OOYYarOUIMXCS CAMOCTOSTENBHO padoTaTh ¢
HAY4HO-TIONYJISIPHOM JIUTepaTypol, yMEHUH MPAaKTUYECKH NMPUMEHATh (pU3NyYecKre 3HaHUS B JKHU3HU,
pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, (POPMUPOBAHHUE y yUAIIUXCSl aKTUBHOCTH M CaMOCTOSITEJIbHOCTH,
UHULKATUBLI. [ToBbIIIEHNE KYIbTYpPbI OOLIEHUS U TOBEICHHUS.

KAJIEHIAPHO - TEMATHYECKHWH IJIAH

Ne | Tema 3ansaTus Konnuectso | JlaTel mpoBeneHus
n/n 4acoB
1 BBonHoe 3anaTHE. IHCTpYKTa)XX IO OXpaHe Tpyaa Ha BTOpast HEAEIs
3aHATHSIX KPYXKKa. ) CEHTS0ps
2 3HaKOMCTBO ¢ kojupukaropoM u cneunpuxamnueint EI'D. | 2 TpEeThs HEAENA
CeHTA0ps
3 Knaccudukanms puznuecknx 3aaad mo Tpe0oBaHUIO, 4yeTBEpPTAst HEAEIS

COZIEPIKaHHMIO, CIIOCcO0Y 3a7aHusl, CIIOCO0Y PELICHHSI. CCHTSOps




4 PaboTa ¢ TeKCTOBBIMU 33/1a4aMu 0 TeMe: «Y paBHEHUE BTOpas HeAeIs
PaBHOMEPHOTO MPSAMOJIMHEHHOTO IBUKEHUS TOUKM». OKTAODA

5 Pabora ¢ TeKCTOBBIMU 3a7jauaMu 110 TEME: «Y paBHEHHE TPEThs HENEs
JBUKCHMS T€JIa C TIOCTOSIHHBIM YCKOPEHUEM. OKTAOpS

6 Pemienue u aHanu3 oaMMIIMAAHBIX 3a7a4 110 GU3UKE 4yeTBepTas Helemsd
(MOATOTOBUTENBHBIN 3TAll K IIKOJIBHON U PallOHHOMN OKTSIOpst
OJIMMITHAJIE 110 (PU3BHKE).

7 PaboTa ¢ TeKCTOBBIMU 331a4aMH 10 TEME: nsATast HeAes OKTAOps
«KpuBonuneitnoe nBuxeHue. [IBrkeHue mno
OKPYKHOCTH.

8 Kunemaruka. BpamarenbHoe ABM>KEHHUE TBEPIOTO TENA. nepBasi HeJeJs

HOSIOPS

9 Pemenue n ananus 3apa4 u3 EI'D no teme: «/Ipnkenue BTOpasi HeJlelsl HosA0ps
TBEP/OIO Telay.

10 | I'paduueckoe penieHre KUHEMaTUYECKUX 3a1a4. UteHue TPEThsI HEJENsI HOSIOps
U IOCTPOEHUE IrpahuKoB.

11 | JIBuykeHue noj AeliCTBUEM HECKOJIBKHUX CHUJI B 4yeTBepTast Helems
TOPU30HTAIBHOM U BEPTHUKAIbHOM HalpaBICHUU. HOSI0ps

12 | ABuKeHue 1o 1eWCTBHEM HECKOJIBKUX CHII B repBasi HeJens
TOPU30HTAJIBHOM M BEPTUKAIbHOM HaIPaBICHUU. nexaopst

13 | CranmapTHble CUTYalluu IMHAMUKU (HAKJIOHHAs BTOpasi HEAECIIA
IUIOCKOCTh, CBA3aHHBIE TeNa). nexaopst

14 | Pemenune u ananus 3agad u3 EI'D no teme: TPEThs HENENS
«/Iunamukar. nexaops

15 | UccnenoBanue nmapamMeTpoB 0aNIUCTUUECKOTO 4yeTBEpPTAs HEAEIIS
JBYDKEHUS (JaIbHOCTh 10JIETa, BEICOTA MOIbEMA, nexaopst
MOpaXeHHE LENH).

16 | OxcrepuMeHTanbHAs MPOBEPKA MAPAMETPOB nsATas Hejens Aekadps
0aJUTUCTHUYECKOTO JIBUXKEHUS.

17 | OcuoBbl MKT u Tepmonunamuku. Pemenue 3aau. BTOpast HEZEIIS THBaps

18 | Buyrpennss sneprus. Bunpl snepruil. Pemenue 3anau. TpEeThsl HEAENA STHBAPs

19 | Pemenune 3agau o teme: «KoqnuecTBO TEMIOTHI PU 4yeTBEpPTAst HEAEIIS
pa3IMYHBIX SBICHUSIX). sIHBapsl

20 | YpaBHeHue rasza. M3omnpoueccel. Pemenne 3agay. nepBasi HeJIes

¢beBpais
21 | 3akoH Kynona. 3akon Oma. Pemenue 3anau. BTOpasi HEAECIIA

¢beBpais




22 | IIpaBuno O6ypaBuuka. Cuna Ammepa, Jlopenna. Pemenue | 2 TPEThbs HEJEIs
3azad. deBpans

23 | 3aKOH JIEKTPOMAarHUTHOW MHAYKLINHU fIBlIeHNE 2 4yeTBEPTAst HEACIIA
camouHaykiuu. UHaykTHBHOCTD. Perienue 3anau. dbeBpais

24 | Mopenu Koie0aTeIbHbIX MEXaHUUECKUX CHUCTEM: 2 nepBas HeJlessl MapTa
MaTE€MaTU4YECKUI MasiTHUK; IPY>KUHHBII MasTHUK;
buznyecKkuit MasTHUK.

25 | DnekTpoMarHuTHbIe KoeOanus. CBETOBBIC BOJIHEI. 2 BTOpas HeAeJs MapTa
Pewenne 3anau.

26 | 3aKOHBI FreOMETPUYECKOM ONTUKU. DPOopMysIa TOHKON 2 TpeThbs HEJENA MapTa
JUH3bI. Y BEJINYEHUE JIUH3BL.

27 | KonebarenbHblil KOHTYp. [IpeBpalienue 3HEprun Mpu 2 YeTBEPTast HEAEIIA
3JIEKTPOMArHUTHBIX KOJIEOaHUSX Mapra

28 | IlpeBpaleHue HEPTUM PU JICKTPOMArHUTHBIX 2 nsTasi HeJles MapTa
KOJICOAHUSX.

29 | 3MeHeHue BHYTpPEHHEHN YHEPTUHU TEJ B TIpOIIecce 2 BTOpas HEZels anpess
TEIUIoNepeIaun, peleHue 3a1ay.

30 | KunemaTuka MaTepuaibHOM TOUKH 2 TpeThs HEJENS anpeis

31 | SnepHble peakiuu. Buapl peakiuii. DHEpreTHYECKUI 2 YyeTBEpTast HEJEIA
BBIXO/I SI/ICPHBIX PEAKITUH. anpest

32 | Pemienue pacyeTHbIX 3a/1a4 110 TeMe: «3aKOHBI 2 sATask HeIemsl anpens
Heroronay.

33 | A”anuTHueckoe peueHue 3aaa4 no teme: «lIlpumenenue | 2 nepBasi HeJlens Mast
3akoHOB HproToHa)

34 | Pabota c TekcTOBBIMU 33a/1a4aMu 1o TeMe: «PaBHoBecue | 2 BTOpasi HeAEIs Mas
TEN», «3aKOHBI COXPAHEHUS».

35 | Pacuernsle 3amaun 1o Teme: «PadoTa M MOIITHOCTEY. 2 TPEThs HEJENs Mast

36 | IloxBeneHue UTOrOB 3a IO, 2 yeTBEPTAs HEACIS Mast
Uroro: 72

COAEPXHUE ITPOI'PAMMbI

1. Beenenue (4 1)

WNHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH.

Pemrenne OJIMMITHAJJHBIX 3aaa4 110 cbmmce

2. Kunemaruka (104)

Kunemaruka MaTepHaHBHOﬁ TOYKH. Fpa(pnqecxoe MMpEaACTaBJICHUC HCPABHOMCPHOTI'O JIBUKCHU.
BpamaTem,Hoe ABHUXXCHUEC TBCPAOro TEa.




3. Nuuamukwu (10 )
CraniapTHBIC CUTYallMH JMHAMUKH (HAKJIOHHAS IIOCKOCTh, CBSI3aHHBIE TENA).

I[BI/DKGHI/IG noa I[ef/'ICTBI/ICM HCECKOJIbKUX CHJI B TOPU30HTAJIbHOM U BEPTHUKAJIIBHOM HAITPAaBJICHHU.
I[BI/I}KGHI/IC 1o HeﬁCTBHeM HECKOJIBKHX CHUJI: BpaIlaTCJIbHOC JBUKCHHUC. I[I/IHaMI/IKa B II0JIC CHIJI.

4. 3akonbl coxpanenus (10 9)
3aKOH COXpaHEHHsI UMITYJIbca. PeakTHBHOE IBHKEHUE.

3akoH coxpaHeHwust SHepruu. [IpaBuna nmpeoOpa3zoBaHusl CUII. Y CJIOBHSI PABHOBECHS M BHJIBI
paBHOBECHUS Tel.

5. OcuoBbl MKT u Tepmonunamuku (10 )

Temneparypa. DHeprus TEIIOBOIO JBUXKEHUS MOJIEKYII. Y paBHeHUE ra3za. M3omporeccsl B HaeaibHOM
raze. MI3amMeHeHne BHYTpEHHEH SHEPTUH TeJl B MpoIiecce TeILIoNepeayu.

6. Dnexkrpoaunamuka (10 u)

3axoH Kynona. HanpsbxeHHOCTb asekTpudeckoro noiis. Konaencaropsl. DHeprust 3aps»KeHHOTO
KOHJIeHcaTopa. 3akoH OMa i yyactka uenu. CoequHeHrne MpoBOAHUKOB. 3akoH Oma /17151 TOJIHOM
nenu. [IpaBuna Kupxroga. 3akoH smekTponmsa.

[TpaBuno OypaBuuka. Cuna Amnepa. Cuna Jlopenua. [Ipumenenue npasuia Jlenua.
3aKOH 2JIEKTPOMarHUTHOM MHIAYKIMH. SIBIeHNe caMOMHAYKIMH. IHIyKTUBHOCTS.
7. Mexannyeckue kosiebanust (4 4)

3aKOHEI TrapMOHHUYCCKUX KoJicOaHui MaTepHaJIBHOﬁ TOYKH. MOIIeJII/I KoJIcOaTEIbHBIX MEXaHHYSCKUX
CHCTEM: MaTeMaTHYCCKHUI MasiTHHK;, HPY)KI/IHHHﬁ MAasiTHHK;, (1)I/I3I/I‘IGCKI/II71 MasiTHHK.

8. DnekTpoMarHuTHEIC Kojebanus (4 9)

KonebarenbHblit KOHTYp. [IpeBparieHre SHEPTrUu MPH AJISKTPOMArHUTHBIX KOJIeOaHUsIX. Pa3uanbie
BU/IbI CONIPOTUBJICHUH B LIENIM IEPEMEHHOI'O TOKA.

9. CBeroBble BOJIHBI (4 1)

3aKoHbI reoMeTpudecKkoi onTUKU. PopMysia TOHKON JIMH3BI.
VBenuuenue nun3bl. UHTEpdepentys BosH. Judpakuns BoaH.
ITonepeunocTs cBeTOBBIX BONH. [Tonspu3zanus ceera.

11. 3ny4yenue u cuexTpsl (2 1)

Buael uznyyenuid.

CHexTpsl U UX BUJBI.

CrniekTpasnbHblil aHAJIN3.

12. KBanToBas gusuka (2 )

3aKOH paIMO0aKTUBHOTO pacnaaa. JHEPrus CBA3M aTOMHBIX S7ep.
SnepHble peakuu. DHEPreTUUECKNUN BBIXOA AJIEPHBIX PEaKIU.

13. UtoroBoe 3austue (2 4)



IIJTAHUPYEMBIE PE3YJIBTATDI:
Ilpeomemnvie:
3HaTh O HEOOXOJUMOCTH W3MEpPEHUW B TIOBCETHCBHOW TMPAKTHKE W HAy4YHOU
JESITEIIbHOCTH;
BBIIIOJIHATH NPSMbIE U3MEPEHHUSI, YMETh BbIPaXKaTh CBOMCTBA IPUPObI YUCIAMM;
YMETb CYUTHIBATH PE3YJBTAT CO IIKAJIBI IPUOOPA C yUETOM MOTPEIIHOCTH;
MPOBOAUTH CUCTEMATUYECKHUE HAOMIOACHHUS W HM3MEHEHHUS BEJIMYHH B TOBCEIHEBHOM
MIPaKTHUKE;
IPOSBIIATE COOOPA3UTEIBHOCTD, CMEKAJIKY, HAXOJAYMBOCTb B IIPOLIECCE U3MEPEHMUI;
BBIJIBUTATh TUIIOTE3bI, BBISIBIIATH 3aKOHOMEPHOCTH T10 pe3yIbTaTaM HaOJII0ICHHIA;
YMETb [IPOBOJUTH UHIMBUyaJbHbIE BIIOJIHE 3aKOHYEHHBIE UCCIICIOBAHMS;
BJaJeTh MNpuUéMaMHU TMONy4YeHHs U 00paboTKM pe3ynpTaToB (TadynupoBaHHE,
rpaguyecKoe NpeICTaBICHUE);
UMETh IpeCTaBIeHrnEe 00 omunOKe IKCIepuMenTa (TpyOblii mpoMax, cucTeMaruyeckas u
Clly4aifHasl IOTPEIIHOCTD);
UMETh MepBUYHBIC HABBIKU OCO3HAHHOTO IMOCTPOCHUS (PU3NUECKON MOJIEIIH;
YCBOUTh TEOPETUUYECKUA MaTepHall Ha YPOBHE NPUMEHEHUS K PEIICHUI0 KOHTPOJIbHBIX
3aJaHuil no Gpu3uKe;
YMETb pellaTh OJIMMIMNAAHbIE 3a1a4uu 1o TeMaM «M3mepenus», «TemnoBoe pacmmpeHue
Tem», «Mexanndeckoe ABMKEHHE», «IIMOTHOCTBY, «/IBMXKEHHE M CHIIbIY, «JlaBieHUE,
«/laBnenue >xuIKocTell U razoB», «ATMocepHOEe HaBICHUE», «APXHMEIOBa CHIIAy,
«Pabora u MmoutHOCTBY, «IIpOCThIE MEXaHU3MBIY, « DHEPTHSI;
YMETb BBITIOJHATH IIUKJ TA00OPATOPHBIX paObOT MO U3MEPEHUSIM U MEXaHHKE;
YMETh peliaTh OJMMITHAIHbBIE 3a/1a4n 110 TeMaM «Terora u padota», «Temnonepenayda u
pabora», «/3MeHEHHME arperaTHbIX COCTOSHUN BEIECTBa», «TEIIOBbIE IBUTATEIN,
«Qnekrpocratuka», «Tok. Hampspkenue. CompoTHBieHHE MPOBOAHHUKOB», «PaboTa u
MOIIIHOCTb TOKa»,
«MarHuTHbIE U 3JIEKTPOMArHUTHBIE SIBICHUN», «]'eoMeTpruuecKas ONTHKa;
YMETh  BBINIOJNHATH IUKI  JJA0OPATOpPHBIX pabOT 1O  MOJEKYJIsApHOW  (u3mKe,
AJIEKTPUYECTBY, TEOMETPUUECKON ONTHUKE.
Memanpeomemuuvie:
yMeThb paboTaTh ¢ MCTOYHMKaMHM MH(popManuu (yueOHMKaMHU, Hay4YHO-TIOMYJISPHBIMU U
NepUOANYECKUMH HW3JIaHUSIMU) U TepeaBaTh HMHQOpPMAIMI0 B W3MEHEHHOM BH/JIE
(cToHBIH MaH, TabNIUIA, CXeMa, OMOPHBIM KOHCIIEKT);
aQHAIN3UPOBATh (MHOTOCTYNEHYAThI aHajlu3 O0bBEKTa), OCYIIECTBIATH 0000IIeHNE
(HeckobKUX (DAKTOB), JOKa3bIBaTh (COOJIIOAATH BCE TMpaBHIIAa JI0KA3aTEIbCTBA), YMETh
paboTaTh B rpyIIe;
0oTOMpaTh UCTOYHUKM HH(POPMAIMU U COCTABIATH HEOOJBIION 0030p JUTEpaTyphl IO
3aJJaHHOM MHTEPECYIOIIEH YUCHUKA TEME;
3HATh TEOPUIO y4eOHO-UCCIIE0BATENBCKON PabOTHI;
CTaBUTh Iepe]] COO0M 3HAaUNMBbIE JOCTHIKUMBIE LIEJIM U CAMOCTOSITEIbHO OPTraHU30BbIBATh
JESTEIbHOCTD 10 UX JOCTUKEHHUIO;

YMETh CPaBHUBATh (COMOCTABIATH CXOHbIE WM MPOTUBOIOCTABIIATH MPOTUBOMOI0XKHbIE
SBJICHUA), 00001IIaTh MHOXKECTBO (DaKTOB, aHATM3UPOBATh (MHOTOCTYNEHUYATHIH aHAIN3
yacTeid 00beKkTa, ompoBeprath (coOmiogas Bce TMpaBuia), YMETb JaTh OLEHKY
cOOCTBEHHOI paboTe u paboTe IPYIIIHL.

Jluunocmmuuie:

aKTUBHO MIO3ULIMOHUPOBATH ce0sl B yueOHOIl rpymre;

NPUKIIAABIBATh YCHIUS s (POPMHPOBAHUS y ce0sl TPYMOTIOOHS, CaMOIMCIUTUIAHBL,
aKKypaTHOCTH, YMEHUs Oepeub BpeMs;

CO3HaBaTh CBOM JIOCTOMHCTBA M HEJAOCTATKU, CTPEMHUTHCS K CAMOCOBEPIIICHCTBOBAHHUIO.



METOAUYECKHUE MATEPHUAJIbBI

IIpuembl 1 MeTOABI 00yUYeHUSI:

1. cIIOBECHBIN METON;
HarJISIIHBIA METO/I;
MIPaKTUYECKUI METOI;
00BSICHUTEIIbHO-UILTIOCTPATUBHBIN METO/;
PENpPOAYKTUBHBII METOS;
WUTPOBOM METOJ;
MMUTATUBHBIA METO/L;

8. MeTroj KOHTpOJIS.
TexHoJsiornu:

1. TEeXHOJOTHS rPYNIIOBOrO O0yUYCHHS;

2. TEeXHOJOTHS KOJJIEKTUBHOTO B3aUMOOOYUYECHHUS;

3. TEXHOJOTHS Pa3BUBAIOILETO O0YUCHUS;

4. TEXHOJIOTHUSI UTPOBOU JESITENLHOCTH;

5. 310poBbecOeperaroas TeXHOIOTHSL.
Ilepeuenb TMAAKTHYECKHUX CPEICTB:

1. cneunanbHO 00OPYAOBAHHBIN KAOMHET;

2. pa3laTOuYHBIM U JEMOHCTPALIMOHHBIA MaTepual.
Ilepeuens JOP:

1. BHIEO MaTepHabl,

2. Tpe3eHTaINH;
HNudopManmoHHbIE HCTOYHUKH:

1. >nexTpoHHbIE YUeOHUKH;

2. MeToauyeckas JuTepaTypa.

Nownbkwd

OIEHOYHBIE MATEPHAJIBI

OTcnexxuBaHue pe3yibTaTOB MPOXOAMT B KOHIE roja. KOHTpOJIbHO-M3MEpUTEIbHBIC
MaTepHaibl COCTAaBJIEHBI B COOTBETCTBUM C TE€MaMH, NPOWJIECHHBIMH B YKa3aHHBIA MEpHOJ.
Coneprkanne paboThl OMpeIESeTCs EIIMU U3YUeHHUs Kypca.

Ha BoinosnHenue paboTsl oTBoAUTCS 2 yueOHbIX yaca (80 MuH.)
[Tpu BeIONTHEHNH PAOOTHI O0YUYAIOMIMKCS MOXKET TIOJIB30BATHCS CIIPABOYHBIMH TAHHBIMH.

Kpumepuu ouenueanun.

OIlEHKa 2 3 4 5

TecTOBBINA Oar | 1-9 10-15|16-19 | 20-22

% BuITIOTHEHUA | Menee 45 | 45-69 | 70-89 | 90-100




HUTOI'OBAS PABOTA

Yacrs 1
1. s kasoro H3nHeckoro NOHATHA M3 NEPBOro crondua noadepure COOTBETCTEYIOMIHE IpHMep
13 proporo cronbua. 3anmunute B Tabanuy BeidpanHele WHgPEL 101 COOTBETCTRYHOLHMH GyKBAMH.

OHU3HYECKHE INOHATHA [MPHMEPBI
A) duanyeckan BenHIMHA 1) amnepmerp
2) sarT
b) exnnnua dimznyeckoil BelHyHHE 3) cuna Toka
4) aneKTpoH
B) npubop nns namepenna disnueckoil BeIHYHHEL 5) anexTpuiaums

ABB

2, lnn ka#aoro HUIMHeckoro NOHATHA W3 Nepeoro crondua noadepure COOTBETCTBYIOWIMI NpHMep
U3 BTOpOro croadua.

OHIWYECKHE [MTOHATHA [NPHUMEPHI
A) duanueckan Benn4MHA 1) JnexTpHIaLMA AHTAPA IPH TPEHHH
2) anexrpomerTp
b) uanyeckoe apnenne 3) anexTpuueckuii zapaj
4) sneKTpHHeCKHii 3aps] BCer1a KpaTeH
B) dmianyecknii 3akon WIEMEHTAPHOMY 2apagy
(3aKOHOMEPHOCTE) 5) anexrTpou

ABB

3. Ha pucyHKe npeicrasneH rpadHk 3aBHCHMOCTH TEMICPATYPHI t OT BPEMEHH T HPH PABHOMEPHOM
HAIPEBAHHH M NOCHCSIYVIOMIEM  PABHOMEPHOM  OXJIAKICHHH  BELIECTBA, [EPBOHAYANLHO
HAXOMAWETOCA B TBEPAOM COCTORHMH.

Henonesya sanueie rpaduka, BRIOCPHTE H3 NPELNOKEHHOIO

r,°C
NepeyHs JBA BEPHbLIX VIBePHKICHHA. Y KOEHTE HX HOMEpa.

0 T, MHH



1) Yuacrok BB rpathnka cooTBEeTCTEYET NPOLECCY KMOCHHA BELIECTBAL.

2) Yuacrok I'J] rpadika cOOTEETCTEBYET KPHCTALUIM3ANNY BELIESCTEA.

3) B npouecce nepexoja BeIECTEA M3 COCTORHHA, COOTBETCTBYHOIIEr0 Touke b, B cocToanue, cooT-
BETCTBYMOWEE TouKke B, BHYTpeHHAR IHEPria BeLICCTEA YBEIHYHBACTCH.

4) B cocTosHMH, COOTBETCTBYIOWEM Todke E Ha rpadmre, BelECTBO HAXOAWTCH HACTHYHO B
HEMIAKOM, YACTHYHO B TBEPIOM COCTOAHHH.

5) B cocrosnnn, cooTtBeTcTBYRMUeM Touke JK Ha rpaduke, BEWECTBO HAXOAMTCA B IKHJIKOM
COCTORHHM.

T ]

4. BHYTpeHHAA JHEPIUA Teld 3ABHCHT OT (OTMEThTE BAPHAHT NPABWIBHOTO OTBETA)
1) TONBKO OT TEMNEPATYPH! JTOIO TElna

2) TONBKO OT MACCH! 3TOI0 Teja

3) TOABKO OT ArPEeraTHOIO COCTORHHA BELIECTEA

4) oT TeMNePaTYPLIL, MACCH TEJA M ArPEraTHOTO COCTOSHHA BeLISCTRA

5. Kakoii(-me) m3 BugoB Temnonepesaus ocywecteinsercal-iorca) Oe3 nepedoca eewectsa?
(OTMeTbTe BAPHAHT NPABMILHOTO OTBETa)

1) manyyeHHne M TEIUIONPOBOIHOCTE

2) ManyueHHE H KOHBEKLHA

3) TONBKO TEILIONPOBOIHOCTS

4) TONLKO KOHBEKLIHA

6. VieneHas temnoémkocts crann paeHa 500 Ja/kr-°C. Yrto sto oznaqaer? (Ormerste BApMAHT
HPABHIIBHOIO OTBETA)

1) nns warpepanna 1 kr cranu Ha 1 °C meoOxoanmo saTpatuts sueprawo 500 Tx

2) nna warpeeanus 500 kr cranu Ha 1 °C neobxoaumo saTparuts sHeprieo | Tx

3) nns warpeeanus 1 kr cranu Ha 500 °C weobxoammo satparurs sxepruo 1 [Ix

4) nns warpeeanus 500 kr eranu Ha 1 °C neodxoaumo 3atpaturs suepruro 500 Tx

7. Kakoe(-une) aeiictene(-1) anexTpuyeckoro Toka HadmojaeTca(-HTca) 18 BCEX NPOBOJAHHKOB ¢
tokoM? (OTMeTsTe BApHaHT NPaBHILHOTO OTBETA)

1) Tennosoe

2) xuMHYeCcKoe

3) MaraMTHOR

4) TEINOBOE H MATHHTHOE

8. Onoznapumnii Ha YPOK YHEHMK, BOI/IA B KI4CC, YEHIC PE3yILTAT Ve npoBeaéHHOH (HiuHeckoil

ACMOHCTPAUMH: Ha crode ObUIM  VCTAHOBIEHHI [Ba  INTATHBA C
NOJBEIIEHHBIMH K HHM Ha IUENKOBBIX HHTAX ErKMMH  OyMaskHBIMH
rMIB3AMH, KOTOPEIE PACNIONANAINCE TAK, K4K [0Ka3aHo Ha pHcyHke. Kakoii
BBIBOJ MOKHO C€1aTk 00 JMeKTPHHECKHX 3apAaX JTHX FMNb3, CYIA 110 HX
PACTIONIOKEHHIY  IPYT OTHOCHTENLHO  apyra’ (OtmeTeTe  BapHaHT
TR F TR R PO ere

NpaBHILHOID OTEETA)

1) rHB3EL HE 3apAKEHE]

2) runs3s 3apaEeHsl 1H00 00e OTPHUATEIRHO, THO0 008 NOM0KHTEILHO
3) OIHA r'HAB3A HE 3APAKEHA, A IPVIas JapameHa

4) ruiib3bl JAPAKEHE] PATHOMMEHHEIMH 3aPATAMH

9. YUemy paeHO 00llee CONPOTHENCHHME YHACTKA Uenn, HiobdpaxEéHHOro Ha pucyHKe, ecnn R1 = 6
Om, R2=20m, R3=2 0Om?

1) 10 Om R, — }
- .[!_II- Ha p——-—h
| S
1) JJ]E:K].PI’I"IWI\.UU WIIPUIHEJ[EHHC llpuw.'_lﬂﬂ.ﬁ.a SUBEMNCHL UL Mﬂlc[."’lil..llil. K5 LULLI[KJI.LI MIIOLIOBICH
HPOBOIHHK.
2) DneKTPHYECKOE CONPOTHEJICHHE [POBOIHMKA YBEJIMYHBASTCH NPH  YBEIHYEHHH JUIMHE
MpoOBOJAHHEA.

3) ]-.[]JH YEENHYEHHH JUIHHEI IMPOBOAHHEA €10 AISKTPHYECKOE COIPOTHRIIEHHE HE MEHACTCH.
4) 3.TEHPH‘IECKD'E CONPOTHBICHHE NPOBOJHHKA NPAMO MPONOPUHOHANLHO ILTOWALK [TONEPEHHOTO
CEYCHHA MPOBOIHHEA.

5) H?H %iEﬂH‘IEHH.H TOIUHHLI ]l'PDEI:I,EI.HHKa €0 JNEKTPHYECKOE CU[]]JOTHBJ'[EHHE }f'MEHB].I.IZlE'TCIL

Yacrs 2.



Pewmure KA4YECTBEHHYHY H paCHCTHVHY 3d0a4H. IonHble 0TBETHL H peLUeHHA NPpeJCTaBbTC H
uﬁupnmuﬁ CTOPOHE JIHCTA.
14. Yro obwuraer KOXEY CHIBHCC! BOdd HIIH BOARHOMN Iap OAMHAKOBOH MacChl npH OQHOH M TOH MKe
'.['(:‘MIICD.’-IT_‘;-TE? Oreer noscHuTE.

15. Cronsko autpoe Boasl npH 83 °C vywuo aodaents K 4 1 soasl npu 20 °C, ytobbl HONY4HTE
Boay remneparypoii 65 °C? Tennoobmenom ¢ okpy®awowei cpeaoii npededpeds.

16. Iocrpoiite n3obpakeHue nNpeamera, HAXOMMIIETOCA B ABoHHOM (okyce coDuparoluei THHIEL
Yxasmure cBOHCTBA 3100 Miodpaxenus. (d=2F).

HNCITOJIb30BAHHBIE UCTOYHUKH

1. Ilpuka3z MunuctepcTBa obpazoBanuss u Hayku Poccuiickoit deneparuu ot 29
arycra 2013 r. Ne 1008 «OO0 yTBepKIEHUHM TIOpsIKa OpraHU3aLUU U
OCYILIECTBICHUS ~ O00pa30BAaTEIbHOM  JEATENBHOCTH IO  JIOHNOJHUTEIbHBIM
001e00pa3oBaTeIbHBIM ~ [TPOrpaMMaM» [DnexTpoHHBIT  pecypc] —
URL: http://www.rg.ru/2013/12/11/obr-dok.html (/lata oopamenus 28.05.21)

2. llpumepHble TpeOOBaHUS K COACPKAHUIO U O(OPMIICHUIO 00pa30BaTEIHHBIX
MPOrpaMM JIOTIOTHUTENBHOTO 00pa3zoBaHusi JaeTet MuHucTepcTBa 00pa3zoBaHUs
(ITpunoxenun x nuceMy JlenapraMmeHTa MOJIOJIEAKHOW MOJUTUKU, BOCIUTAHUS U
couuanabHOU moiepxkku neteit Munoopuayku Poccun ot 11 gexabps 2006 r. Ne

06-1844).

3. ®epepanbHbIil 3aKk0H 00 oOpa3oBanuu B Poccuiickoit deneparuu ot 29 nexadps
2012 roja N 273-03. [DnexTpoHHbIT pecypc] —
URL: http://www.consultant.ru/document/cons_doc LAW_173649/ (Hata

obpamienus 28.05.21).

4. llpumepHbie TpeOOBaHUSA K COACPKAHHIO U O(OPMIECHUIO 00pa30BaTEIbHBIX
MporpamMM JIOMOJIHUTENILHOTO oOpa3oBaHus nerel MuHUCTepcTBa 00pa3oBaHUs
(ITpunoxenun x nuceMy JlemaprameHTa MOJOJEKHON MOJUTUKHU, BOCIUTAHUS U

COLMANIbHON ToAIep KU neteid MunoOpuayku Poccun ot 11 nexabps 2006 1. Ne
06-1844).
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