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METOJNYECKUN AHAJIN3 PE3YJIbTATOB BBIIIOJIHEHUS 3AJIAHUN KUM

U PEKOMEHJALIUUA 151 PETUOHAJIBHONH CUCTEMbI OBPA3OBAHUS

Pa3znea 1. CtaTucTHyeckKui aHAJN3 BoINnoJiHeHud 3aganuii KUM

1.1.OCHOBHBIE CTATUCTHYECKHE XaPAKTEPUCTHUKHU BbinosiHeHus 3aganniit KUM B 2026 roay

OCHOBHBIE CTAaTUCTUYECKHUE XAPAKTEPUCTUKHU BBIMOJHEHHUS 3aJlaHUi B 1IeJIOM MpeacTaBieHsl B Tab. 2-9. Mudopmarus o
pe3yibTaTax OICHWBAHUS BBIMOJTHEHUS 3aJlaHWW, B TOM YHCJIE B pa3pe3e MaHHBIX O MOJYYSCHHUH TOTO WM WHOTO Oaia 1o

KPUTEPUIO OIICHUBAHMS BBITIOJTHEHUS Kaxxaoro 3aaanus KM npeacrasnena B Tab. 2-10.

Tabauya 2-9
— | IIpoueHT BbIMOIHEHUS 3a1aHUS
=R o
PR =T R B UpkyTckoii obmacTu B
Homep T o 8 =z L
9 S Z| E © 2| rpymmax y4acTHHKOB 9K3aMeHa,
3a/laHus ITpoBepsieMble 37IEMEHTBI COJIEpKaHUs / YMEHUS 8 ; s| X5 E
255 88538 MOJTYYUBITUX OTMETKY
B KM > g »nl O E E
© 2| «Q» «3» «y» «S»
1.8* Cuna — BekTOopHas puznyeckasi BEIMUUHA,
3.6 Cuna Toka
1 ’ b 90,0 26,5 | 75,6 97,1 98,2
3.10 PaboTta u MOIIHOCTB ANEKTPUIECKOTO TOKA/
[TpuBoAUTH NpUMEpPHl HU3NUYESCKUX BEJIMYMH U SIUHHIL UX U3MEPEHUs. (TeKCT™*)
1.21 AtmocdepHoe naBieHUE.
1.31 Texuuueckue ycTporucTBa: 6apomMeTp
2 2.11 BnaxxHocTh Bo3ayxa b 91,8 42.4 80,1 97,2 98.8
2.17 TexHuuyecKre yCTPOUCTBA: ICUXPOMETP/
Boinenste npuOops! 11 n3MepeHus: PU3nIecKuX BeTUIHH (TEKCT)
1.16 PeaktuBHOE ABMKEHUE/
3 . b 87,7 41,3 71,0 94,5 95,1
PacriozHaBaTh NposiBICHHE U3YUEHHBIX (PU3NUYECKUX SBJICHUH, BHIICISS UX

N

4 Beraucnsercs o gopmye p = — - 100%, te N — cyMMa NepBUYHBIX GaJLIOB, NOJTyYEHHBIX BCEMH YUaCTHUKAMMU IPYTINBI 38 BHITIOJHEHHE 3a/IaHUs, N — KOJIMYECTBO YUaCTHUKOB B
nm

rpyIiie, m — MaKCUMaJbHBIN IEpBUYHBIN Oasu 3a 3aJaHue.




Homep
3a1aHus
B KM

[TpoBepsieMble 37IEMEHTHI COJIEpKaHUs / YMEHUS

YpoBeHb

CJIOKHOCTHU

3a7aHusd

Cpennuit
IIPOLICHT
BBITTOTHCHMS !

[TpoueHT BHITOTHEHUS 3aJaHUS
B UpkyTckoii o0nactu B
rpyImnax y4acTHUKOB 9K3aMEHa,
NOJYYHUBIIUX OTMETKY

«2» 3» «“» «5»

CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKH (PUCYHOK)

2.6 Buytpennsis sneprus. PaboTa u Tersonepenaya

KaK CIIoCOObI M3MEHEHHsI BHYTPEHHEH dHEPTrun/

OnwuceIBaTh CBOMCTBA SIBICHUS 110 €r0 XapaKTepHbIM MPU3HAKaM M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE ABICHHUE (CXEeMATHYECKUN
PUCYHOK U TEKCT).

82,3

16,7 | 56,4 92,2 94,2

3.13 MaraurtHoe noJje MOCTOSIHHOTO MarHuTa/

OOBACHATH OCOOCHHOCTH MPOTEKAHUS (PU3NUECKUX SBJICHUHN, HCIIONB30BaTh
(du3nyecKkre BETMYNHBI U 3aKOHBI JJIs1 O0BSICHEHHS (CXeMaTHIECKUH PUCYHOK H
TEKCT)

82,4

40,6 | 62,0 89,7 91,1

1.8 Cuna — BextopHas ¢puzndeckas BenuauHa. CIoKeHne CHl

1.10 Bropoii 3akoH HeroTona. CoHanpaBiIeHHOCTh BEKTOpPA YCKOPEHHUS TeNa U
BEKTOpa CHJIBI, ICHCTBYIOMIEH Ha TENO /

XapakTepu3oBath (pU3MUecKue SBICHUS, HCIIONB3Ys (PU3NUeCcKre BETUIUHbI 1
3aKOHBI (CXeMaTHYECKUH PUCYHOK M TEKCT)

78,1

22,5 | 46,5 87,9 93,2

1.16 3akoH coXpaHEeHHsI UMITYJIbCA JIsl 3aMKHYTOW CUCTEMBI Te /
Brraucnars 3HaueHne BEIIMYUHEI IIpu aHaJIn3e SIBJICHUU C UCIIOJIB30BaHUEM
bu3HIecKuX MoJeseH, 3aKOHOB U (HhopMyJT (TEKCT)

79,1

10,9 | 41,1 91,1 97,5

2.8 HarpeBanue u oxjnaxaenue tei. KonnuecTBo TEroThl. Y AebHast
TENMI0EMKOCTD /

BoerancnsaTs 3HaYeHNE BETUYHHBI TIPY aHAIU3E SBJIICHUH C HCIIOIh30BAaHUEM
bu3HYeCKUX MoJIesIel, 3aKOHOB U (hopmyit (TEKCT U rpaduk)

84,3

13,0 | 59,5 93,9 97,7

3.2 BzauMoaelicTBHE 3apsKEHHBIX TEN. 3aKOH

Kynona /

Bbruncnare 3HaueHne BETMYHUHBI IPU aHATIU3E SIBICHUH C UCTIOIb30BaHUEM
bu3nIecKuX MoJeseH, 3aKOHOB U HopMyJT (TEKCT)

73,8

5,1 33,6 86)1 9374

10

3.24 Jlunza. Xon nydeit B nuH3e. DOKYCHOE PACCTOSTHUE JTMH3HI. /

69,1

6,5 26,4 81,3 89,8




[TpotieHT BBHIMOTHEHUS 3a1aHHS

= .
PR =IO R B UpkyTckoii obmacTu B
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9 S Z| E & 2| rpymmax y4acTHHKOB 9K3aMeHa,
3a/laHus [TpoBepsieMble 37IEMEHTHI COJIEpKaHUs / YMEHUS B ES FEE
2% 5 B&3 MOJTYYUBITUX OTMETKY
B KM > = o O B E
© 2| «Q» «3» «y» «S»
BbruncnsaTh 3HaueHHEe BETMYUHBI IPU aHAJIU3€ SBJICHUH C UCIIOJIb30BAHUEM
buznyecKkux Mozenei, 3akoHoB 1 popmyI (TekcT)
4.3 CocrtaB aToMHOTO sizipa. M3oTomsl /
11 BrruucnsTe 3HaueHHE BEIMYMHBI IPU aHATIU3E SBJICHUM C UCTIOJIb30BaHUEM b 84,5 21,0 59,1 933 98,5
bu3HYecKuX MoJesei, 3aKOHOB U (HopMyJT (TEKCT)
1.10 Bropoii 3akoH Herorona. CoHanpaBlI€eHHOCTh BEKTOpA YCKOPEHHUS TeNa U
BEKTOpA CUJIbI, IEUCTBYIOIIEH Ha TEIO
12 1.19 IlpeBparienne MeXaHHUECKOM YHEPTUU TPU HAJTMUUHU CUIIBI TPEHHS/ b 79,7 40,9 | 49,8 89,3 90,6
OnuceiBaTh U3MEHEHUS (PU3UUECKUX BEJIUYUH MPU MPOTEKAHUU (PUZNIECKUX
SIBJICHUW U TIPOIIECCOB (CXEMaTHYECKUI PUCYHOK U TEKCT)
3.24 JInunza. Xon ny4deit B nuH3e. POKYCHOE pacCTOsSIHKUE JIMH3bI. OnTHdecKast
CHWJIa JTMH3BI /
13 b 79,3 26,1 47,0 89,6 93,2
OnuceiBaTh U3MEHEHUS (PU3UUECKUX BEJIUYUH MPU IPOTEKAHUU (PUZNIECKUX
SIBJICHUW U TIPOTIECCOB (TEKCT)
2.6 BHyTpeHH:s SHEprusl.
2.8 HarpeBaHue u oxjnaxacHue
2.10 Ucnapenuie 1 KOHACHCALIHS.
14 P AEHeal ) 874 | 47,1 | 67.8 | 936 | 978
2.12 IlnaBnenue u KpUCTAILTU3ALIHS/
OnuceiBath (pU3MUECKUE SIBICHUS U MPOIECCHI, UCIIONB3YS (PU3HUecKue
BEJIMYMHBI, (PU3NUECKHUE 3aKOHBI, MPUHITUIIBI M aHAIN3 TpaduKoB (rpaduk)
3.21 3aKkoH OTpa)xeHMsI CBETA.
3.22 [Ipenomiienue cBeta /
15 P b 81,9 32,6 | 54,7 90,7 94,3
[IpoBoauTH MpsiMble U3MEepEHUsT GU3NIECKUX BEIIMIUH C UCMOIB30BAHUEM
W3MEPHUTEIIbHBIX MPUO0poB (dhoTorpadus)
3.1 DnekTpuzanus Ten.
16 3.2 B3aumopeicTBHe 3apsyKEHHBIX TEIL. IT 89,1 489 73,1 94,7 97,9

3.18 TexHuyeckue ycTponCcTBa: AINEKTPOCKON /




[TpotieHT BBHIMOTHEHUS 3a1aHHS

PR =N R = B UpkyTckoii obmacTu B
Howmep T2 El E5 5| r
2 Q= S | TpyHmax y4acTHHKOB SK3aMeHa,
3a/1aHus [TpoBepsieMbIe AIEMEHTHI COACPKAHUS / YMEHUS S g sl &2 = MOy UHBIIHX OTMETKY
5 KM 88 S8
© 2| «Q» «3» «y» «S»
AHaIM3upOBaTh OTIEIbHBIE ITAIbI IPOBEICHUS UCCIIETOBAaHMS HA OCHOBE €TI0
OTMCAHUS: UHTEPIPETUPOBATH PE3yIbTAThl HAOTIOACHHIA U OTBITOB
(cXxeMaTH4eCKHil pPUCYHOK U TEKCT)
3.10 MoIHOCTB 3NIEKTPUIECKOTO TOKA. /
17 [IpoBOIUTH KOCBEHHBIE H3MEPEHUST (DU3UICCKUX BEIMYHMH (IKCTICPUMEHTAIBHOE B 31,3 1,5 13,5 25,0 70,0
3aJaHKe Ha pealbHOM 00OPYJOBAHUH)
1.28 3Byk. ['poMKOCTH M BBICOTA 3BYKa. /
18 [TpumensTh MHGOPMAIIHIO U3 TEKCTA MPH PEILICHUH yU4eOHO-TT03HABATEIbHBIX U II 40,0 5,1 24,1 35,3 74,1
y4eOHO-TIPAKTUYECKUX 3aJ1a4 (CXEMAaTHUECKHI PUCYHOK U TEKCT)
19 2.4 TenoBoe pacHIMPEHHUE U CKATHE / } H 30.8 5.1 16,0 26,5 60.9
OOBSICHATD (PU3NUECKHE MPOIECCHI U CBOMCTBA TEJ (TEKCT)
3.7 DNEeKTpUYECKOe COMPOTUBIIEHUE. Y IETbHOE JIEKTPUUECKOE COTPOTUBIICHUE
20 3.8 3akon OM_a JUTSL y9aCTKa AIEKTPUUYECKOM 1ernu / n 299 1.0 10.9 0.1 79.0
Pemate pacuérHble 3aa4uu, HCTIOB3YS 3aKOHBI 1 (POPMYJIBI, CBS3BIBAIOIITHE ’ ’ ’ ’ ’
dbuznyecKre BETMYUHBI (TEKCT M Ta0JIHIIA)
1.23 3akon Apxumena. Dopmyna 1isi ONpeaeIeHUS BBITAIKUBAIOIIECH CHIIBI,
JEUCTBYIOLLEH Ha TENO, MOrPYKEHHOE B KUIAKOCTb WIH Ta3. Y CIOBUE IIABAHUS
21 Tena. / B 14,6 0,0 1,1 6,4 51,0
Pemats pacuérHble 3a1a4u, UCTIONB3YSI 3aKOHBI M POPMYJIBI, CBSA3BIBAOIIUE
(bu3nYecKue BeTUINHBI (TEKCT)
2.8. HarpeBanue u oxynaxjaeHue teia. KoinuecTtBo TemioThl.
2.9 3aKoH COXpaHEHMS SHEPTUU B TETUIOBBIX MPOIECCAX.
22 3.10 Pabora 3/1eKTpU4ecKOro TOKa. B 279 0,0 49 17,3 82,2

/ Pemath pacuéTHbIC 3aJ1a49M, HUCITOJIB3YsI 3aKOHBI M (POPMYJIBI, CBA3BIBAOIIUE
dbuznyeckue BeTMYnHbI (KOMOMHUPOBaHHAS 3a/1a4a) (TEKCT)




Tabauya 2-10

IIporeHT y9acTHUKOB 2K3aMeHa B IpKYTCKOM 00J1aCTH, MTOTYYUBITUX COOTBETCTBYIOIIHMA TEPBUIHBINA

Homep KonmdecTBo momydeHHBIX 0aJu1 3a BBITIOJTHEHUS 3aJ]aHHs B TPYNIaX YYaCTHUKOB
3aganus B KIM MEPBUYHBIX 0aJTOB SK3aMEH, NOJYUYMBIIUX OTMETKY

«2» «3» «4 «5»

x* 0,7 0 0 0

1 0 63,3 14,9 1,7 1,1
1 19.4 1,1 2,5 1,5
2 16,6 66,1 95,9 97,4

X 0,7 0 0 0

) 0 36,0 10,0 1,0 0,3
1 42.5 20,0 3,7 1,7
2 20,9 70,1 95,3 98,0

X 0,7 0,2 0,01 0

3 0 58,3 28,9 5,4 4.9

1 0,7 0 0 0

X 0,7 0 0 0

4 0 73,4 27,9 32 1,9
1 18,7 31,4 9,3 7,8
2 7,2 40,7 87,5 90,3

X 0,7 0 0,1 0

5 0 59,0 38,0 10,2 8,9
1 40,3 62,0 89,7 91,1

X 3,6 1,5 0,1 0

6 0 74,1 52,0 12,0 6,8
1 22,3 46,5 87,9 93,2

X 9.4 5,4 0,6 0

7 0 79,9 53,6 8,3 2,5
1 10,8 41,1 91,1 97,5

X 10,8 3,7 0,2 0

8 0 76,3 36,8 6,0 2.3
1 13,0 59,5 93,9 97,7




[IporeHT y4acTHUKOB 3K3aMeHa B IpKyTCKOI 00J1aCcTH, IOIYyYHUBIINX COOTBETCTBYIOIIMM IEPBUYHBIN

Howmep KonuuecTBo mosrydeHHbIX 0aJu1 3a BBITIOJTHEHUS 33aJ]aHHs B TPYNIaX YYaCTHUKOB
3aganusa B KUM MEPBUYHBIX 0aJITOB 9K3aMEH, TOJTYYUBIINX OTMETKY

«2» «3» «4» «5»
X 8,6 3.9 0,5 0,2
9 0 86,3 62,5 13,4 6,5
1 5,0 33,6 86,1 93,4

X 8,6 3,4 0,3 0
10 0 84,9 70,3 18,5 10,2
1 6.5 26,4 81,3 89,8

X 10,1 1,5 0,1 0
11 0 69,1 39,4 6,6 1,5
1 20,9 59,1 933 98,5

X 3,6 1,0 0,1 0
12 0 35,3 26,4 3,3 2,0
1 41,0 45,8 14,7 14,8
2 20,1 26,9 82,0 83,2

X 4.3 0,8 0,1 0
13 0 51,1 33,3 6,5 2,9
1 37,4 37,8 7,7 7,7
2 7,2 28,0 85,8 89,4

X 2,2 0,8 0,1 0

14 0 20,1 5,9 1,1 0
1 61,8 50,8 10,3 43
2 15,8 42 .4 88,5 95,7

X 2,9 1,4 0,3 0
15 0 67,8 439 9,0 5,7
1 32,4 54,7 90,7 943

X 5,0 1,2 0,1 0
16 0 19.4 7,1 1,4 0,3
1 54,0 373 7,6 3,6
2 21,6 54,4 90,9 96,4




[IporeHT y4acTHUKOB 3K3aMeHa B IpKyTCKOI 00J1aCcTH, IOIYyYHUBIINX COOTBETCTBYIOIIMM IEPBUYHBIN
Howmep KonuyecTBo nmomyyeHHBIX 0aJu1 3a BBITIOJTHEHUS 33aJ]aHHs B TPYNIaX YYaCTHUKOB
3anmanus B8 KUM MEPBUYHBIX 0aJITOB SK3aMEH, NOJYUYUBIIUX OTMETKY
«2» «3» «4» «5»
X 53,2 36,8 37,5 17,1
0 43,9 45,3 35,3 17,9
17 1 2,2 3,7 2,6 2,2
2 0,7 6,4 7,6 7,4
3 0 7,8 17,0 55,4
X 62,6 32,4 35,2 18,2
18 0 28,1 33,1 21,2 9,3
1 8,6 24,5 24,8 21,9
2 0,7 10,0 18,8 50,6
X 66,2 37,5 38,5 18,21
19 0 23,7 34,8 23.8 13,7
1 10,1 25,8 27,9 33,5
2 0 1,9 9,8 34,6
X 87,1 64,7 65,7 26,4
0 10,1 15,0 8,5 1,7
20 1 2,9 13,9 9,0 5,3
2 0 2,4 4,5 4,5
3 0 4,1 12,2 62,2
X 95,0 83,1 77,2 31,5
0 5,0 14,2 12,1 8,2
21 1 0 2,5 6,2 16,2
2 0 1,2 2,6 10,8
3 0 0 2,0 33,3
X 95,7 85,5 71,2 19,6
0 4,3 7,4 6,9 1,4
22 1 0 3,6 7,9 6,9
2 0 1,7 5,5 9,7
3 0 1,9 8,5 62,4




*X - — K 3a0anuio He nNpuUCmMynanu

BoisiBiieHne Ui Kaxkaoi rpynnbl ydyacTHUKOB OI'D 3aganHmil, BBINOJHAEMBIX ¢ HauOOJIblIIeH M HaMMeHbIIei

YCHENTHOCTHI0

I[JI}I BBISIBJIICHUS HambOoJiee YCICHIHBIX W HCYCIICIIHO BbIITOJHCHHBIX 3aJaHuM 6y,Z[eM OPUCHTHPOBATLCA Ha Cpe,Z[HI/Iﬁ

JIns TpymIibl, TOJIYYUBIINAX «2»:
1) cpenHwMiA MPOTICHT BBHIMIOTHEHUS 3a/IaHUN 0A30BOTO YPOBHS CIOKHOCTH: 25,

2) cpeaHUil NPOUEHT BBHINOJHEHUS 3a/1aHUI MOBBIILIEHHOTO YPOBHSI CIIOKHOCTH:

JInst TpyIIibl, TOJYYUBIIUX «3»:
1) cpenHwMiA MPOTICHT BBHIMOTHEHUS 33a/IaHUN 0A30BOTO YPOBHS CIIOXKHOCTH: 54,

2) cpeHUI MPOLEHT BHIMOJHEHHUS 3a/IaHUI MMOBBIIIIEHHOTO YPOBHS CIOXKHOCTH:

3) cpeaHMit IPOIICHT BBIMOJIHEHUS 3aJIaHUNA BBICOKOTO YPOBHS CJIOKHOCTH: 6.
JI1st rpy b, TOTYYUBIIHUX «4»:
1) cpeaHumii MPOIIEHT BBHIMOIHEHUS 3a/laHUi 0A30BOT0 YPOBHSA CIOXKHOCTH: 91,

2) cpeaHUil NPOUEHT BBINOJHEHUS 3a/1aHUI TOBBIILIEHHOTO YPOBHSI CIIOKHOCTH:

3) cpeaHMii MPOLIEHT BBIMOJHEHUS 3aJaHUId BBICOKOTO YPOBHS CIOKHOCTH: 16.
JIns TpymIibl, TOYYUBIIAX «O»:
1) cpenHuUil POLIEHT BBINOJIHEHMS 3a1aHUI OA30BOI0 YPOBHS CII0XKHOCTH: 95,

2) cpeaHU MPOLEHT BHIMOJHEHHUS 3a/IaHUI MMOBBIIIIEHHOTO YPOBHS CIIOAKHOCTH:

3) cpeaHMit IPOIIEHT BBHIMOTHEHUS 3aIaHUI BBICOKOTO YPOBHS CIOKHOCTH: 68.

21.

38,

54,

82,

IMPOLUCHT BBLIMMOJIHCHUS 110 Kﬂ)K,ZIOfI rpyniec ydaCTHHKOB 3K3aMCHA U 110 KAXXKIOMY YPOBHIO CJI0KHOCTH BaHaHHﬁ.

Tabnuya 2-1
B IpyIIIe B IpyIIIe B IpyIIIIe B IpyIIIe
MOJYYMBIITHX OTMETKY | TOJYYHBIIAX OTMETKY | TONYYHUBIIMX OTMETKY | MOJYYHMBIINX OTMETKY
«2», % «3», % «4», % «5», %
1 2 3 4 5

Hamno6oJ1ee ycrieniHo BHIOIHEHHBIE 3a1aHUs 02a30BOT0
YPOBHSI CIIOKHOCTHU

1,2,3,5,12,13,15 1,2,3,4,58,11,15




HaumeHee yCIIEIIHO BBITOJHEHHBIC 3aIaHUsI 0a30BOT0O 4,6,7,8910,11 6,7,910,12,13 5,6,91012,13,15
YPOBHS CJIOKHOCTH

Hawu0oJ1ee yCreIHO BBIMOJHCHHBIC 331aHUS 14,16 14,16 14,16 14,16
NOBBIIEHHOI0 YPOBHS CIIOKHOCTH

HauMenee YCIICUTHO BBINIOJIHEHHBIC 3a1aHNA
NMOBBIINICHHOT'0 YPOBHA CJI0XKHOCTU

18,19,20 18,19,20 18,19,20

17

Hamno6oJ1ee ycrieniHo BHIMOTHEHHBIC 331aHUSI BBICOKOT O
YPOBHS CJIO)KHOCTH

17,22 17,22

21 21

Haunmenee YCIICUIHO BBINIOJIHCHHBIC 3a1aHUS BBICOKOI'O
YPOBHS CJIOKHOCTH

1.2.1Ipoune pe3yabTaThl CTATHCTHYECKOI0 AHAJIHN3A

[IpoBenem aHanu3 pe3ysbTaTOB OLICHUBAHUS BBIMOJIHEHNS HAMMEHEE YCIEIIHbIX 33IaHUl B pa3pe3e JAHHBIX O MOJTyYeHUU
TOTO WJIM MHOTO Oaljia Mo KPUTEPUIO OLICHUBAHMS BBIMOJHEHMS Kaxkaoro 3aganus KM u mo rpynnam y4acTHHKOB 3K3aMeHa ¢
pa3HbeIM ypoBHeM noarotoBku (Tao. 2-9, tab. 2-10).

Jlyis Tpynnbl y4aCTHUKOB, MOJYUYMBIIUX «2)» HaWMEHEE YCIEIIHO BBIIOJHEHHBbIE 3aJaHusi 0a30BOr0 YPOBHSI CIOXKHOCTHU
(6ompias yacth rpynmnsl): 4,6,7,8,9,10,11. K BeimosHeHUIO 3aaHU IPUCTYIIUIIN, HO noJry4dmin O 6asioB.

JUig rpynnbl yYaCTHUKOB, MOTYYUBIINX «3» (00bIIas YaCTh IPYIIIbl, HE MOJTYYHUBIIAs MAKCUMYM):

Haumenee ycneniHo BbINOJIHEHHBIE 33/1aHNs 0a30BOr0 YPOBHS CIOXKHOCTH:

6,7,9,10 — K BBIITOJIHEHHIO 33JJaHUS TPUCTYIIAIU, HO MOIy4uin 0,

12 — K BBINOJTHEHUIO 3aJJaHHsI PUCTYTIAIH, HO MOody4ymin 1 6ann (MakcumywMm- 2 6aa),

13 - k BBIMIONIHEHUIO 3aaHus npucTtynanu: 33% nomyunnu 0 6amnos, 38% - 1 Oamn (MakcumyMm — 2 6aina).

Haumenee ycrienrHo BbIOJTHEHHbBIE 3a/1aHUS TIOBBIIIEHHOTO YPOBHS CIIOKHOCTH:

18,19 — He npuctynanu uiu nonxyuniau 0 6anos,

20 — K BBINOJHEHHUIO 3aJaHus HE MPUCTYTIAIH.

JIyist Tpynnbl y9aCTHUKOB, TOMYYUBIINX «4» (OOJbIIAst YaCTh TPYTIIBI, HE TIOTYYHBIIAS MAKCUMYM):
Hanmenee ycrentHo BBITOTHEHHBIC 3a/1aHUS 0230BOTO YPOBHS CIIOKHOCTH:

10



5,6,9,10, 15 — x BBINOJHEHUIO 3aIaHUSI TPUCTY AU, HO NOJy4rn 0,
12 — K BBINOJHEHUIO 3aIaHKS TIPUCTYIIAIN, HO ToTy4ruid 1 6amn (Makcumym- 2 6aia),

13 - K BBINOJIHEHUIO 3a7aHus npuctynaiu: 7% nomyuunu 0 6amios, 8% - 1 6ain (MmakcumyM — 2 6aia).

HanMenee ycnienHo BBITTOJIHEHHbBIE 33]/1aHUs OBBIIIIEHHOTO YPOBHS CIIOXKHOCTH:

18,19 — ne nmpuctynanu unu noayywnu (0 6anos,

20 — K BBINOJHEHUIO 33/IaHUSI HE TIPUCTYTIAJH.

HanmMenee ycriemiHo BBIIOJTHEHHBIE 3a/1aHHS BBICOKOTO YPOBHSI CJIIOKHOCTH:

21 — He npUcCTyNalIy K BBIIOJHEHUIO 3aaHUS.

JIyist rpyninbl yYaCTHUKOB, MOTYYUBIIUX «5» (00JblIas YacTh TPYMIIbI, HE TOJYUYHUBIIAs MAKCUMYM):
HanMeHnee ycnieniHoO BBITTOJIHEHHbBIE 33]/1aHUS IOBBIIIIEHHOTO YPOBHS CIIOXKHOCTH:

18,19 — K BBINOJIHEHUIO 3aJaHUs MPUCTYIIAIN, HO TOIy4ymin 1 6amn (Makcumym- 2 6ama),
20 — K BBINOJHEHHUIO 3aJaHuUs HE MPUCTY AU,

HanmMenee ycriemHo BBIIOJTHEHHBIE 3a/1aHHSI BBICOKOTO YPOBHSI CJIIOKHOCTH:

21 — He NPUCTYNanu K BbINONHEHWIO 334aHKA.
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MeTtoaudecknii aHaau3 BbinoJHeHus 3axannii KUM o0yyaomumucs
C Pa3HBIMHU YPOBHSIMH NOJATOTOBKHU M PEKOMEHIAIMHU [IJIfl yYUTeJIel 10 COBEPUICHCTBOBAHUIO
NPenoJaaBaHus y4eOHOr o nmpeaMera

2.1. MeToauyeckuii aHAJIU3 BBINOJHEHUS 3aJaHUH O00y4YalOIIMMHCH C MHHHUMAJbHBIM YPOBHEM NOATOTOBKH
(MOIyYMBIIMX OTMETKY «2»), BKJIOYasi MeTOAUYECKHE PEKOMEHAAMH Il yYUuTe1ei

2.1.1. Onucanue NpeAMETHOM MOATOTOBKH YYACTHUKOB OI'D, MoJIyYMBIIMX OTMETKY «2», aHAJIN3 THIIHYHBIX J1e(pMIHUTOB
B IIOATOTOBKE

JlocTUrHyThIE€ PE3yAbTaThl U TUITMYHBIE 1eOUIIMTH TPUBEIECHBI OTHOCUTENIBHO IPYIIbl YYACTHUKOB, MOJIYYUBIINX OTMETKY
«2». CpenHuil MPOLIEHT BHIMIOJIHEHUS 3aJaHuil 0a30BOr0 YPOBHS CIOXKHOCTU (25) M cpeaHuil MPOUEHT BBIMOJHEHUS 3aJlaHuil
MOBBILICHHOTO YPOBHS CJIIOXHOCTH (21) OyZeM cuuTaTh TOUKaMH OTCUETA.

OO0mIee KOMMYECTBO TaKUX yYaCTHUKOB cocTaBisieT 138 demoBek (4,5 % ot oOmieit yucnenHoctu charommx OI'D mo
¢busuke).

@ Onucanue OdocmueHymulx npeomemmuwix pesyiomamog @PIOC: oceoeHHbIX mem Npocpammvl, CHOPMUPOBAHHBIX
VYMeHUU U m.n. (eciu umeromcs)

MexaHn4yecKue sIBIICHHUS.

1.8* Cuna — BexTopHas ¢usnueckas BenuuuHa. / [I[puBoauTh npuMepsl GU3HMUECKUX BETUYMH M €IUHUILl UX U3MEPEHHUS
(Tekct) (3apanue 1).

1.10 Bropoii 3akon HbtoroHa. CoHampaBieHHOCTh BEKTOpa YCKOPEHHMsSI Tela M BEKTOpa CUJIbI, IEUCTBYIOIIEH Ha Tejo. /
OmnuckiBaTh U3MEHEHUS (PU3UUYECKUX BETUYHMH MPHU MPOTEKAHUU (PU3NUYECKUX SIBJICHHUI U MPOIECCOB (CXeMaTHUYECKUN PUCYHOK +
TEKCT) (3amanue 12).
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1.16 PeaktuBHOE nBMKeHUE. / Pacmo3HaBaTh MPOSIBICHNE U3YyUYEHHBIX (PU3NYECKUX SBICHUH, BBIACIASA UX CYIECTBEHHBIC
CBOMCTBA/TIpU3HAKK (PUCYHOK) (3aaHue 3).

1.19 TlpeBpamieHue MEXaHUYECKOW SHEPTUU MPU HATMYUU CUJIbI TpeHUs. / ONUChIBaTh U3MEHEHUS (PU3NYECKUX BEITUYHMH
pU MPOTEKaHUU (PU3NUECKUX SIBJICHUHN U MPOLECCOB (CXeMAaTUUECKUI pUCYHOK U TEKCT) (3anaHue 12).

1.21 Atmocdepnoe npasnenue. 1.31 Texuuueckue ycTpoiicTBa: Oapomerp. /Bpiaenste mpuOOpbl Al H3MEpPEHUs
($U3UYEeCKUX BEMWUMH (TEKCT) (3amanue 2).

TerutoBbie SIBJIICHUS.

2.11 Bnaxunocts Bo3ayxa. 2.17 Texnuueckue ycTpoicTBa: icuxpomerp/ Boiaensate mpuOopsl A u3mMepeHus: pusndaeckux
BEJIMYUH (TEKCT) (3agaHue 2).

DNEeKTPOMArHUTHbBIE SIBJICHUS.

3.6 Cuna Toka, 3.10 PaGoTa u MOITHOCTH dJeKTpruecKoro Toka/ [IpuBoauts mpumMepsl GU3NYECKUX BETUYUH U SAUHUI] UX
u3MepeHus (TekcT) (3aganue 1).

3.13 MarautHoe mojie TNOCTOSHHOro MarHuTa. / OOBACHATH OCOOEHHOCTH MPOTEKAHUS (PUIUUYECKUX SIBICHUH,
MCIIONIH30BaTh (DU3NYECKUE BETUIMHBI U 3aKOHBI TSI O0BSICHEHUS (CXeMaTHYEeCKUI PUCYHOK U TEKCT) (3amaHue 5).

3.21 3akon otpaxenus csera. 3.22 Ilpenomnenue cera / [IpoBoauTh mpsMble H3MEpEHUS (PU3MUECKUX BEIHYUH C
UCIIOJIb30BaHUEM U3MEPUTENbHBIX TPHOOPOoB (hoTorpadus) (3amanue 15).

3.24 Jlunza. Xon nydeit B nuH3e. DokycHoe paccTosiHMe JHMH3bL. OnTHYeckas cuia JUH3bl. / ONHUChIBATH U3MEHEHMSI

(hbU3MYECKUX BEIMYHMH NPU MPOTEKAHUU (PU3NUECKUX SBJICHHM U MPOLIeCCOB (TeKCT) (3amanue 13).
* Koo nposepsiembix 21emenmos cooepxcanust 8 coomsemcemesuu ¢ Koouguxamopom OI'D 2026 2. (Quszuxa, 9 knacc)
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Ananuz munuunvlx depuyumos 6 npeoMemuol no020MmoGKe: HeOCBOeHHble UNU CAA00 O0CBOEHHble MemMbl NPOSPAMMbL,
HecghopmuposanHvle Ul HeOOCMAmMoYHO CPOPMUPOBAHHBIE YMEHUS, HABBIKY, 6UObL NO3HABAMENLHOU OesmeNbHOCHU,

npoAeiAruecs 6 munu4Hoblx owmuobxax npu 6blnNOJIHEHUU CcOoOmEenMcmeayrouux 3a0aHull

Tabauya 2-2
N Tembl mporpaMmsbl U yMEHUS Knace(-pr) msyueris 5
n/m cootBercTBUU ¢ DOIT
Mexanndeckue sBiaeHus: 1.8 Cuna — BekTtopHas pusnyeckas BenuunHa. Cnoxenue cwi. 1.10 Bropoii 3akon | 9 kiace (6a30BbIil ypOBEHB)
Herotona. CoHaripaBleHHOCTh BEKTOpPA YCKOPEHMSI T€Jla U BEKTOpa CHUJIbL, AEUCTBYIOLIEH Ha TeNo (3aaanue 6)
| | “OTMCBIBATL M3yHCHHBIC CBOMCTBa Ten W (PU3WYECKUE SIBICHHUSA, HCIONb3Yys (U3nueckue BeTMUYHUHBI
(yckopeHwue), Ipu ONKUCAHUM MPABHIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIONB3yEMbIX BEIMYUH, HAXOAUTh
(bopMyIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3NUYECKYIO BETUUUHY C IPYTUMH BEIMYMHAMH,
- XapakTepu30BaTh (pU3HUECKUe ABICHHS U MPOLECCHI, HCIIOIB3Ys BTOPOH 3akoH HproTOHA.
Mexannueckue sBieHus: 1.16 3aKoH cOXpaHEeHUs UMITyJIbca AJIs 3aMKHYTOM CHCTEMBI Tel (3a1aHue 7) 9 knacc (0a30BbIN YPOBEHB)
5 | - OMHCHIBATH H3YHEHHbIC CBOMCTBA Ted U (PU3NUECKHE SIBICHUSA, UCTIONB3YS (PU3MUECKUE BETUUNHBI (CKOPOCTh
Tela, UMIIYJIbC TeJa), HaXxOAuTh (HOPMYIbI, CBSI3bIBAIOLINE AAHHYIO (DU3MYECKYI0 BEJIMYUHY C JPYTHMH
BEITMYHUHAMU.
Tennosele siBnenus: 2.6* Buytpennsas sneprus. Paborta u teruonepenaya 8 xiacc (0a30BbBIN YPOBEHB)
3 | xaK crocoObl I3MEHEHUS BHYTPEHHEH dHepruu (3aganue 4)
- pa3nuyath SBJICHUS (Teruionepeaaya, KUIeHNe) Mo OMUMCAHUIO UX XapaKTePHBIX CBOICTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIMX JAHHOE (PU3UYECKOE SBJICHUE
TennoBsie sBieHus: 2.8 HarpeBanue u oxiaxkaeHue Tei. KonmuecTBO TEIIIOTHL. Y AenbHas TEIIOEMKOCTH | 8 Kitacc (0a30BbIi yPOBEHB)
(3amanue 8)
- OMNHWCHIBaTh HM3YYCHHbIC CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONIB3Ys (PU3NYECKUE BEITHMUYMHBI
4 | (remmeparypa, KOJMYECTBO TEILIOTHI, yJeibHas TEIUIOEMKOCTh BEILIECTBAa), MPU OMUCAHUM MPABUIBHO
TPAaKTOBaTh 0003HAUEHUS W €IUHHIBI (PU3MUYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE AHHYIO
(bu3NYecKy10 BEIMYUHY C APYTUMHU BEJIMYUHAMHU, CTPOUTH IpaUKU M3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYUH.
5 DneKkTpoMarHuTHeIC siBiIeHH. 3.2 B3anmonelicTBre 3apsukeHHBIX Ten. 3akoH Kynona (3amanue 9) 8 kitacc (6a30BbIi YPOBEHB)
- BBIOMPATh 3aKOHBI M (POpMYJIIBI, HEOOXOTUMBIE JUISI peIICHHsI, TPOBOJIUTH PACUETHI.
6 DnekTpoMarHuTHeIC sBieHus. 3.24 Jlunza. Xox mydeii B muH3e. DokycHoe paccrosiHue uH3bL. (3aganue 10) | 9 kmacc (6a30BbIi YPOBEHB)
- IOJTyYeHHEe N300paKeHHI ¢ TOMOLITbI0, COOMPAIONICH U paccenBaroONIeH JIMH3.
7 KsanTogsie siBinenus. 4.3 CoctaB atomHoro siapa. M3oromnsl (3aganue 11) 9 xmacc (6a30BbIN YPOBEHbD)

- onpeaciCHUC COCTaBa sAACP MO 3aJaHHBIM MACCOBBIM W 3apAJOBbIM 4YHCJIAM U 110 TIOJIOKCHHIO B
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| | HmeproaMYecKoil CHCTEME DIEMEHTOB.

* Koo nposepsiemvix snemenmos cooepicanust 6 coomgemcemsuu ¢ Koouguxamopom OI'D 2026 2. (Pusuxa, 9 kaacc)

o Peanucmuunvie «30mbi pocmay 6 wacmu npedMemHOﬁ NnO020MOGKU OJisl YBEPEHHO20 NOJIYUYEHUA OMMEMKU «3»

I[JI}I YBEPCHHOI'O0 IIOJYYCHHUA OTMCETKHU «3» 6y,Z[CT JOCTAaTOYHO BBLIIIOJIHUTL 3aJdaHUs 0a3oBoro YPOBHA CJIOKHOCTHU. B
HaCTOHHII/Iﬁ MOMCHT Cp@I[HI/Iﬁ IMPOLCHT BBLIITOJTHCHUSA SaﬂaHI/Iﬁ 0azoBOro YPOBH:A CIIOKHOCTH COCTAaBJIACT 25%. K cemu 3aJJaHUAM

6azoBoro ypoBHs (4,6,7,8,9,10,11) sx3amenyembie mpucTynainu, HO moayurin (0 GamioB. DTH 3aJaHus, C OJHOW CTOPOHHI,

OIIPCACIICHBI KAaK I[G(l)I/IL[I/ITBI, HO aKIICHT Ha BBIITIOJJHCHHHN MMCHHO 3THUX SaﬂaHI/Iﬁ IMO3BOJIMT IIOJIYUYUTDb 8 6aJIJ'IOB, a C yu4eTOM TOrIO,

4yto 1 1 2 3a1aHUs BBIMONHUIN 0KOJIO 90% y4yaCTHMKOB 3TOW TPYIIBI, MOXHO HAJIEATHCSA HA HOCTH)KEHHE MMUHUMAJIBHOTO Oasia

AJI TIOJTYUYCHUS OTMETKHU «3». BI)IIIICYKaBaHHOG 6y,Z[CT SIBIISITCS «30HOM pocTan».

2.1.2. Meroan4yeckuii aHaIM3 Ka4vecTBA OCBOCHUSI MeTampeAMeTHbIX pe3yabraToB PI'OC yyactamkamu OI'9,
MOJIYYMBIIUX OTMETKY «2»

o Pazeepuymeiii kommenmapuii Ha ocHo8e 3a0aHull / Spynn 3a0aHUll, HA YCNEUHOCMb GbINOJIHEHUS KOMOPbIX MOo2ld

NOGIUSAMb  00CMAMOYHAS UAU  HeOOCMAamoO4Has Cd)OpMupOGdHHOCI’I’lb Memanpec)Memelx yJweHuﬁ,

C yKasanuem

coomeemcmeyrouux Memanpec)Memelx ymeHuii U ux nposeierusl 6 munuirslx owubxkax 6 omeemax YH4acmHUKoe
IK3aAMeHA Ha coomeemcmeyruue 3adaHu}z;

MeranpeaqmerHoe yMmeHHE (KOZ TPOBEPSEMOTO

HpOHBJ’IeHI/IH B TUIHYHBIX OIIMOKaX

KIaCCHU(UKALIUK, OCHOBAHHS Uil OOOOIIEHUS W
CpaBHEHWSI, KpUTCPUH ITPOBOIMMOTO aHAIIN3a

1.3.2. Buibupame, aHaIU3UPOBAMDb,
CUCMEMAmu3uposams U UHMepnpemuposams

Howmep 3amanust KUM* | metanpeamerHoro pesysibrara)™*
qETOM MPEII0KCHHON 3aJa4ll BBISBIISTH TaHABJIUBACTCSA MPSIM WA METOJOM HCKIIFOUCHUS 9
1,2 1.1.3. C yuéro €JJIOKSHHOH 3ajJa Vcrana aeTc oe €ToJI0 CKITFOYE epe3
3aKOHOMEPHOCTHU u MPOTUBOPEYUS B | IPOTUBOPEUUS) COOTBETCTBHE MEXKAY (PU3UUECKIMH BEIUIMHAMH H
paccMaTpuBaeMbIX (hakTax eauHUIAaMU n3mMepenus, mpudopamu (YVY /[ 1.1.3)
1.2, TaHABJIUBATh MIECTBCHHBIN  IPHU3HAK TEKCTOBOM OITMCAaHUU SKCIIEPUMEHTA BBISIBIISCTCS CYIIECTBEHHBIN
34 1.1.2. VYcrana a CYIIIECTBE 3Hak | B TekcToBOM ommca JKCIIe eHTa €TCs CYIIECTBE

MPU3HAK (PU3HUECKOTO SBJICHUS, KOTOPBIM CIYKHUT OCHOBAaHUEM JIJIS
onpenenenus ero suna (YVYJ 1.1.2).

AHanusupyercs, HHTEPIIPETUPYETCSA TEKCT ¢duznveckoro
COJICp)KaHUsI, KOTOPBIA COJEPKUT OIMUCAHUE DKCICPUMEHTA U
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uHgopmayuro  paziuuHelx  6u008 U ¢popm | pPUCYHOK, oTpakarommii ero (YY /] 1.3.2).
npeodCcmasieHusl.
5 1.1.4. BpIABIAT, NPUYMHHO-CIEJICTBEHHBIE CBSI3U | BBIABISAIOTCS  YCIIOBHSL  pa3feleHus CMECM C  [OMOUIBIO
IIPU U3Y4YCHUH SIBJICHUH U IIPOLIECCOB. nocrosiHHoro maruuta (YY1 1.1.4)
1.1.5.  [lematb BBIBOABI C  HCIIOJIb30BAHHWEM | BBISBIAIOTCS TMIIOTE3bl U MPABWIBHBIE BBIBOJBI O MPEIOKEHHOM
JNENYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOUEHUH, | cloco0e pa3elieHduss CMECH pPEYHOro TecKa M METaJUTMYeCKOM
YMO3aKJIIOUeHU 10 aHayioruu, (opmynuposats | cTpyxku (YY]I 1.1.5).
TUINIOTE3bI O B3aUMOCBS3IX
6,7,9,10,11,13 1.1.1. BeisIBASATE ¥ XapaKTepH30BaTh CYIIECTBEHHBIC | BBISBIAIOTCS CyIIeCTBEHHBIC MPU3HAKU (JIBIKEHUE 1O HAKJIOHHOM
npU3HaKd OOBEKTOB (SIBJICHUN). IJIOCKOCTH € YCKOPEHHEM, [IBIJKEHHE KaK €IWHOEe LEeJoe,
1.1.3. C yuéroM npennoxKeHHOW 3aJayd BBIABIATH | B3AUMOJCHCTBUE  DJIEKTPUUYECKUX  3apsJ0B,  JICHCTBHUTEIBHOE
3aKOHOMEPHOCTHU u MPOTUBOPEYUS B | M300pakeHNEe M M3MEHEHHUE TOJIOKEHUS MpeIMeTa OTHOCHUTEIHHO
paccMaTpuBaeMbIX ¢dakTax, JTAHHBIX U | coOuparoIie TMH3bI, cocTaB siapa aroma) (YY/[ 1.1.1).
HAOMIONIEHUSAX;  TpenjaraTh  KpUTEepUH  Juid | BeiaBisercs 3akOHOMEpPHOCTH (BTOpoil 3akoH HbIOTOHA, 3aKOH
BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHil. COXpaHEHHUs HUMITynbca, 3akoH Kynona, 11 wu300pakeHus
1.1.4 BeIBIATh TPUYUHHO-CICICTBEHHBIC CBS3U | IpeIMeTa B JBOMHOM (OKyce, MEXAy TMOPSIAKOBBIM HOMEPOM
IPU U3YUYECHHUH SBJICHUH U MPOLIECCOB. XUMHUYECKOTO DJJIEMEHTa M MAacCOBBIM YHCJIOM H30TONA) B
COOTBETCTBUM C KPUTEPUSMH, ONMUCAHHBIMU B YCIOBHU (YCIIOBUS
MPUMEHUMOCTH 3aKOHOB: HMHepLUalbHas CHCTeMa OTcueTa,
JIBUKCHHE C YCKOPEHHEM, PaBHOJCHCTBYIOIIAs CHIIA, aOCOIIOTHO
HEYNpyTuil yaap W 3aMKHyTas CHCTeMa, B3aUMOJEHCTBHE BYX
HEMOJIBIKHBIX TOYEUHBIX 3apsI0B, COOMPAIONIAst JIMH3a, U30TOIOB)
(YYO1.1.3).
YcTaHaBnuBaeTCs CBsI3b MEXKAY HAIPABICHUEM YCKOPCHHUS H
PaBHOJICHCTBYIOIIEH CHJION; MEXIY MAacCOd U CKOPOCTBIO; MEXKIY
CUJIOW, 3apsiIOM U PACCTOSTHUEM MEXIY HHMH; MEXIYy pa3Mepom
npeaMeTa U u300paxeHus, M1y (GOKyCOM M ONTHYECKON CHIION;
MEXIYy  KOJMYECTBOM  HEUTPOHOB, TMOPSAKOBBIM  HOMEPOM
XUMHUYECKOTO dIeMeHTa M MacCoBBIM unciom (YVY ][ 1.1.4).
8,12 1.1.1. BBIABIATH M XapaKTepU30BaTh CYLIECTBEHHBIE | BBIABIAIOTCA CYLIECTBEHHBIE INPU3HAKU (OXJIAXAECHUE TBEPIAOTO

MPU3HAKU O0BEKTOB (SIBJICHHM ).

1.1.3. C yuérom mnpennoXKeHHOW 3aJaudd BBISBISITH
3aKOHOMEPHOCTH u MIPOTHBOPEUUS B
paccMaTpruBaeMbIX dakrax, JTAHHBIX u

Teja, paBHOYCKOPEHHOE JBH)KCHHE 10 HAKJIOHHOM TUIOCKOCTH IPH
Hanuuuu cwibl Tpenus) (YY I 1.1.1).

BrIsBIsIeTCS 3aKOHOMEPHOCTH B COOTBETCTBHHM C KPHUTCPHIMH,
ONKMCAHHBIMH B yCJIOBUU (hopMyna JUisi ompeeNieHUs KOJUIeCcTBa
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HAOMIONIEHUAX;  MpeajaraTb  KpPUTEpUH  JUId
BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA.
1.3.2. Buioupame, aHaIU3UpOBamsy,
cucmemamusupoeamsv U UHMEPNPemuposanms
uHgopmayuro  paziuuHelx  6u008 U opm
npeodCcmasieHusl.

TEIJIOTHI PHU  BBIIBIEHHOM IIpOLECCE, CBA3b CKOPOCTH H
YCKOPEHUS, 3aKOH COXPAaHEHMsI MOJHOM MEXaHUYECKOW SHEPIHH)
(YYO1.1.3).

OnpenenstoTcst MCXOAHbIE JaHHBbIE IO TpapuKy (ONpenenuTh
3HaueHUs (PU3MYECKUX BENUYMH, HEOOXOAMMBIX JIsi pacyera, ¢
Y4eTOM €IMHUYHOr0 nHTepBaia Ha rpaduke) (YY1 1.3.2).

14 1.1.1. BIsIBASATE M XapaKTEpU30BaTh CYIICCTBEHHBIC | BBISABIAIOTCS CYIIECTBEHHBIC NMPU3HAKU (CBSI3b TEMIIEpATyphl CO
npU3HaKU OOBEKTOB (SIBJICHUN). BpeMeHeM B TemioBbIX nporeccax) (YVY 1.1.1).
1.3.2. Buioupame, ananuzuposams, | OnpeaensstoTcss BUAbl TEIJIOBBIX MPOLECCOB IS KaXKIOr0 yd4acTKa
cucmemamusupogams U unmepnpemuposams | Ha rpacduke (YVY/ 1.3.2)
uHgopmayuro  paziuuHelx  6ud08 U opm
npeodCcmasieHusl.

15 1.1.1. Buisasnamo u xapaxmepu3zoeams | BeIsBIsieTCs yroi nageHusi, orpaxkenus u orpaxenus (YY/[ 1.1.1)
cywecmeeHnvle NPU3HAKU 00beKMOo8 (A61eHUll). [IpoBoauTCST 4YacThb HECIOXKHOTO SKCIEPUMEHTa, CBA3aHHOTO C
1.2.1. [IpoBoaUTH o CaMOCTOATENLHO | TIpoBeAcHUEM npsimoro usmepenus (YVY ] 1.2.1)
COCTAaBIIEHHOMY  IJJaHy  OMBIT,  HECIOXKHBIN
9KCIIEPUMEHT

16 1.1.1. Buvissnams u xapaxkmepuzoeamsv | BpIABIsIeTCS pa3HHMLIA MEXIy ONbITaMM (pa3iuuue B yriax
cyujecmeeHtble NPUSHAKU 00beKmos (A61eHUlL). pacxokaeHus JenecTkoB ekTpockona) (YVY ] 1.1.1)
1.2.3. CaMocCTOsATETHHO dopmynuposath | [Io pe3ynpTaTam OMBITOB, MPEACTAaBICHHBIX HA  PUCYHKE,

0000meHNsT W BBIBOJBI 1O  pe3yibTaTam
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS.
1.2.4. TlporHo3upoBaTh BO3MOXKHOE€ JaJIbHEHIIEE
pa3BHUTHE MPOIIECCOB, COOBITHIA M MX MOCIEICTBHUS B
AQHAJIOTUYHBIX WJIM CXOJIHBIX CUTYAIlUSIX, BBIABUTATH
HpeI[HOHO)KeHI/IH 06 nux pa3BI/ITI/II/I B HOBBIX
YCJIOBHSIX M KOHTEKCTaX

dbopmynupyrotes BeiBoabl (YY1 1.2.3)

JlenatoTcs  mpenmnojoxkeHus 00  00beKTax, KOTOphlE  HE
NPE/ICTaBICHbl Ha PHUCYHKAaX, HO SIBISIOTCS 4acTh AKCIIEPUMEHTa
(nanouka, Tkanb) (YY1 1.2.4).

*Homepa 3a0anutl, 8b10€IeHHBLE ICUPHBIM KYPCUBOM, OMHOCAMCA K HAUMEHee YCHeUIHO GbINOTHEHHbIM 3A0aHUAM 6 OAHHOU 2pynne Y4acmHUKO8 IK3AMeHa
**xypcusom svioeienvl memanpeomemusle pesyivmaml, evixoosuue 3a pavku madauy lu 2 Koouguxamopa OI'D 2026 2. (Quzuxa, 9 knacc)

o Ilpeononoocenue o docmuesHymsix U HeOOCMUSHYmuvlx memanpeomemuulx pezyromamax ©IOC
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3amaHusi, KOTOpPbIE BBIMOMHSIM YYaCTHUKH 3TOH TPYMIbI, MOTYT CBHJETEIbCTBOBATH O CTEMEHH CHPOPMHUPOBAHHOCTHU
no3HaBatenbHbIX Y'Y /. Haubonee ycnenHo nmpoaeMOHCTpUpoBaHa cpopMUpOBaHHOCTh ba3oBhIX HCCieI0BaTENbCKUM JEeHCTBUI
u Pabora ¢ undopmanueit. O chopmupoBannoctr YVYJ[ 1.1.1, 1.1.2 u 1.1.3 cyauTh CII0XKHO, T.K. 3aJaHUs, B KOTOPHIX MOXKHO
ONMpPaTbCAd HA 3TH METANPEIMETHBIE PE3YyJIbTaThl B PABHOM CTENEHU OTHOCSTCA KaK K YCICIIHO BBIIIOJIHEHHBIM, TaK M
HEYCIICIIHBIM JUIi 3TOW TPYyNIbl YYaCTHUKOB JK3aMEHA. BO3MOXHO, CIIOKHOCTM CBSI3aHbBl C OTCYTCTBHEM HNPEIMETHBIX
pEe3yJIbTAaTOB.

3ananus, kotopele onuparorcs Ha YYJ[ 1.1.4 (BbisBAsATe NPUYMHHO-CIEICTBEHHBIE CBSI3M INPU HM3YyYECHHUH SIBIICHUN W
MPOLIECCOB), B CBOEM OOJIBIIMHCTBE HE BBIMOIHEHBI. BeposTHO, 4TO y oOyuaronmxcs He cOPMUPOBAH ITOT METaNpeIMETHBIN
pe3yJIbTar.

2.1.3. PexoMeHnganuu Uil yYuTeJei 10 COBEPIICHCTBOBAHMIO NPENOJIaBaHUs Y4eOHOro nmpeaMera rpymnmne o0y4armmnxcs
¢ MUMHMMAJIbHBIM YPOBHEM IOAT0TOBKH

Pexomenmanmu OymyT TOCTpOEHBI Ha 3aJaHMsIX 0a30BOTO YpPOBHS CIIOXHOCTH M Je(UIUTAaX, KOTOPHIE BBISBICHBI
OTHOCHUTEIBHO 3TOW IPYMIIHI.

MexaHnyecKue sIBIICHHUS.

3aganue 6 KIMIM OI'D (puc.3.2.-1) tpeboBasio mpeaMETHBIX 3HaHUN O (HU3NUYECKOM CMBICIIE BTOpPOro 3akoHa HeioToHa,
KOTOPBIN CBSI3bIBAECT HAMPABICHHE PABHOJICWUCTBYIOIIEH CHJIBI M YCKOPEHMs (COHANPABICHHOCTh BEKTOpA YCKOPEHHs Teja U
BEKTOpa CHUJIbI, JeHCTBYIolIEH Ha Teno). Kpome 3Toro, TpeboBauch MeTanpeaMEeTHbIE IEUCTBUS, CBI3AHHbBIE C BBISBICHUE ITHX
CYILIECTBEHHBIX MPHU3HAKOB (IBM)KEHHE IO HAKJIOHHOM IIOCKOCTH C YCKOPEHHEM), BBISIBIIEHHEM 3aKOHOMEPHOCTH, KOTOpas
CBSI3bIBAET YCKOPEHHE C CHJIOW B COOTBETCTBUHU C YCJIOBUSAMHM NPUMEHHUMOCTH 3aKOHA: WHEpIUalibHasi CUCTEMa OTCYETa,
NBIKEHUE C YCKOPEHUEM, PABHOACHCTBYIOIIAS CHJIA W YCTAaHOBJICHHMEM CBSA3M MEXAY HAIlpaBI€HUEM YCKOPEHUS U
PABHOJEUCTBYIOIIEH CHJION.
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6 B uHepumansHoii cucreme orcuéra OpYcOK M3 COCTOSHHSA
MOKOS HAYHHAET CKOJBb3HTh C VYCKOPEHHEM BHHU3 TI0

HAKJIOHHOH TUIOCKOCTH (CcM. pHcyHOK). Kakomy U3 BeKTOpOB
14 conanpasiieHa paBHOJACHCTBYIOIIAA CHIL, JACHCTBYHOIIHX
Ha Opycok?

Otser:

Pucynox 3.2.-1. 3a0anue 6 omxpwvimoeo eapuanma KUM OI' 3D no ¢usuxe (ppacmenm)

Beep oTBeTOB K 3a/1aHMI0 TIOKA3aJ, YTO Yallle BCero BhIOMpanu HampasieHue Nel, kak IBMKEHUE BHU3, T.€. HE YUUTHIBAIU
CHIIy PEaKIMH OIOpPbI, TaKkxke, yraapiBanue (Boioop Ne3, Ned) ne penko. [loxoxxum mo-cBoemy conepkanue 0bu10 3aganue 12, HO
TaM B TOM )K€ CUTyauuu (ABM>KEHHE OpyCKa IO HAKJIOHHOM IUIOCKOCTH) TPEOOBAJIOCh YCTAHOBUTH CBSI3b CKOPOCTU U YCKOPEHHMS.
OT0 3a7aHKE BBINIOJIHEHO 0OJI€e YCHEIIHO. Brllecka3aHHOE CBUAETEILCTBYET O HEJOCTATOUHOM CPOPMUPOBAHHOCTH 3HAHUU U
YMEHUH: IPEAMETHBIX U METAIPEIMETHBIX.

9 kimacc (6a30BbIi ypoBeHb). Paznen «Mexanudeckue siBieHus». Tema «B3zanmopeiictue Tem.

MeTtoapl/pueMsl U UX COJEP)KaHUE: PEIICHUE PACUETHHIX M KaUeCTBEHHBIX (DU3MUECKHX 3a7ad Ha npumeHeHue Btoporo
3akoHa Hpl0TOHA, HATYpHBIN U BUPTYaIbHBINA (U3NYECKUN SKCIIEPUMEHT.

Meroanueckue peKOMEHIALNH:

1) ybenutech, uto oOyuarouecs: 3HatoT BTopoil 3akoH HploToHa kak B MaTemMaTuyeckoil opMe 3amucu, Tak U €ro
(u3NYeCKnil CMBICI, KOTOPBII OTpaXkaeT CBsI3b PABHOAECUCTBYIOUIEH CUIIbI, YCKOPEHUSI U MACChl. DTO MOXKET ObITh YCTaHOBJIEHO,
yepe3 pa3iMyHble KpPAaTKOBPEMEHHBIE KOHTPOJIbHBIE MEPONPUATHS: (PU3NYECKUH JAUKTAHT, TECTOBOE 3aJaHHE, OIPOC
(bpoHTaNBHBIN, B3AUMHBIN U T.1.);

2) NpoBeaUTE JEMOHCTPALMOHHBIN SKCIIEPUMEHT «JIBMKEHUE MO HAKIIOHHOM IUIOCKOCTU» M OOCYKIEHUE NEHCTBYIOLIUX
CHUJI, CKOPOCTH M YCKOPEHHUS, C IOCTPOCHUEM PUCYHKA;
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3) opraHu3syiiTe penieHre pacyeTHbIX GU3NYECKUX 3a]a4 Ha MOJCTAHOBKY YHCIOBBIX 3HAaUeHHH B (hopmymy (ppoHTampHas
paboTa Ha ypoke, UHIAUBHIyallbHas paboTa Ha YpOKe WK I0Ma) C 00s13aTeNIbHBIM PUCYHKOM K 3ajaue;

4) opraHuzyiiTe NpoBEJCHNE aHAJIM3a KAYECTBEHHBIX M KOJMUYECTBEHHBIX U3MEHEHUH (PU3NUECKUX BEJIUYMH C OMOPOH Ha
3aKOH C CONPOBOXKIEHHEM €r0 BUPTYaJIbHBIM SKCIIEPUMEHTOM, C IMOCIEAYIOUINX MePeX01aM K pacyeTam.

3amanue 7 KM OI'D (puc.3.2.-2) TpeGoBano mpeaIMeTHBIX 3HAHUN O 3aKOHE COXPAaHEHHUs HMITYJbCa JUIsl 3aMKHYTOU
CHUCTEMBbI TeJl M YMEHHUS pelaTh pacueTHble (uzmueckue 3anadn. Kpome storo, TpeOoBanmuch MeTanmpeaMETHBIEC IEUCTBUA,
CBSI3aHHBIE C BBISIBIICHHWE CYIIECTBEHHBIX MPU3HAKOB (DU3MUECKOTrO SIBICHMS (ABIKEHHE IIAPOB IOCIE B3aHMMOJCHCTBHUS Kak
€IMHOTO 1IEJIOT0), BBISBICHUEM 3aKOHOMEPHOCTH B COOTBETCTBUM C YCJIOBHSMH IPUMEHUMOCTH 3aKOHA (a0COJIOTHO HEYNPYTUil
ylap 4 3aMKHYTasi CHCTEMa) U yCTAaHOBJIEHHEM CBSI3M MEXKIY Maccoil M CKOpOCThI0. Bee MeTanpenmeTHble 1eHCTBHS POBOASTCS
Ha OCHOBE BHUMATEJIbHOTO YTCHHS TEKCTA YCIOBHS 3a/1a4H.

7 JBmxyimuiica mwap maccoil 2 Kr coygapsercs ¢ HEeNnoABHMKHBIM IIAPOM MacCOMH

M
| xr. Ilocne yaapa iapsl ABHAKYTCA Kak €JHHOE LEN0e CO CKOPOCTh 2 —.
c

Yemy Obls1a paBHa CKOPOCTH NMEPBOTO MIApa A0 COyaapeHus?

M
OrBer: S S P

C

Pucynox 3.2.-2. 3a0anue 7 omxpwvimoeo sapuanma KUM OI'3 no ¢usuxe (ppacmenm)

Beep oTBeToB K 3amaHWIO TOKa3ajd, YTO BapUAHTOB OTBETOB OYE€Hh MHOTO, YTO MOXET OOBICHATHCA Kak
Hec(hOpMUPOBAHHOCTHIO 3HAHUN U YMEHUH (MMPEAMETHBIX U METANIPEAMETHBIX, TaK M apU(PMETHISCKUMU OINOKAMH.

9 ximacc (6a30BbIi ypoBeHb). Paznen «Mexanndeckue sBieHus». Tema «3aKoHbI COXPaHEHUS.

MeTtonpl/pueMbl M1 WX COJEp)KaHWE: PEIICHHE PACYCTHBIX (U3NYECKUX 3aJa4 Ha TPUMEHEHHE 3aKOHA COXPaHCHUS
UMITYJIbCa, IEMOHCTPAIIMOHHBIN (PU3NUECKHIA SKCTIEPUMEHT.

MeToaudeckue peKoOMeHIaINN:
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1) mpoBeauTe CepUI0 AEMOHCTPALMOHHBIX IKCIEPUMEHTOB «B3ammoneicTBue OByX Tenexexk» (B XO0le 3KCIepuMEHTa
MEHSNTE MAcChl TEJIEKEK, UX CKOPOCTH 10 B3aUMOJAEHCTBUS) U 00CYK/IEHUE HAIIPABJICHUN CKOPOCTHU/UMITYJIbCA, C IOCTPOEHUEM
PUCYHKA U BBIIIOJHEHUS YCIOBUS HA 3aMKHYTOCTb CUCTEMBIL;

2) UCHOJB3YHTE BUPTYAJIBbHBIN SKCIIEPUMEHT, KOTOPBIH MAaKCUMAJIbHO COOTBETCTBYET CIOKETY 3a/1auH;

3) yOeaurtech, uTO OOydYaromMecss 3HAIOT 3aKOH COXpPAHEHHsI HMITYJbCa, YCJIOBHUS €ro HCIOJIb30BAHUS, HMEIOT
npencTaBieHusi 00 aOCOMIOTHO YMPYTOM M HEYNPYTOM B3aUMOJEWUCTBHUU. DTO MOXKET OBITh YCTaHOBJIEHO, Y€pe3 pa3lIUyHbIC
KPaTKOBPEMEHHbIE KOHTPOJIbHbIE MEPONPUATHS: (PU3UUECKUI TUKTAHT, TECTOBOE 3aJaHue, onpoc ((ppOHTANbHBIN, B3aUMHBIA U
T.1.);

4) opraHu3yiTe peleHue pacueTHbIX (PU3MUECKHX 3a/1ay Ha MOJACTaHOBKY YHMCIIOBBIX 3HaueHUil B popmyiy (PppoHTaIbHAS
paboTa Ha ypoke, HHAMBUyallbHas pad0Ta HAa ypOKEe WIH JOMa) C 00s3aTENbHBIM PUCYHKOM K 33Jau€ U CJI0)KEHUEM BEKTOPOB
UMIIYJIbCa, 3allMChI0 3aKOHA COXPAHEHMsI MMITYJIbCa B BEKTOPHOM U CKaJIpHOM BuAE (MOAOEpUTE 3aJaud aHAJIOTUYHO TEM,
KOTOpBbI€ OBLIIM PAaCCMOTPEHBI IPU MPOBEAECHUH IEMOHCTPALIMOHHOTO SKCIIEPUMEHTA).

TerutoBbie SIBJIICHUS.

3ananue 4 KUM OI'D (puc.3.2.-3) TpeboBano mpeaMeTHBIX 3HaHMNM 0 BHyTpeHHeH sHepruu u cnocobax ee M3MEHEHUs
(pabota u Teruionepenaya) U MeTarpeIMETHbIE pe3yJIbTaThl, CB3aHHBIE C YMEHHUEM aHaJU3UPOBATh, HHTEPIPETUPOBATH TEKCT
(U3MYECKOTO CONEP)KaHNS M YCTaHABIMBATh CYILIECTBEHHBIE 3JIEMEHTBI COACPKaHMS JJI CBSI3U C (PU3NUYECKUMU SIBICHUSIMU U
BEJIMYMHAMU.
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E “p(]‘[H']'ZlH'I'C TEKCT M BCTABLTE HA MECTa MPOIYCKOB ClIOBA (cnopocoueTannd) 13
IIpHBCJIﬁHIIOIU CITHCKA,

BHYTPEHHIOI SHEPrHIO Telld MOMKHO H3MEHHTD
JBYMSL TYTAMH: COBEpPIICHHEM MeXaHHYECKOil
paborel  min  (A) . Ecin
paGora cosepuiaeTcs Haja  TEIOM, TO €ro
BHYTpeHHAsM dHeprus (b) ;
PaccMoTpumM OMBIT (cm. PHCYHOK).
TOHKOCTEHHYIO JaTYHHYIO TpyOKY, B KOTOPYIO
HAITMTO HEMHOTro A(mpa, IIOTHO 3akpbiBaloT npodkoii. Tpybky obeusaioT
BepEBKO 1 ObICTPO JABUTAIOT BEPEBKY TO B OIHY, TO B JAPYryio cropony. Yepes
HEeKOTOpoe  Bpems  npo0ka  BbUIETAET M3 COCYHA, [OCKONBKY  3(Hp
(B) . D10 oObsacHsaeTca Tem, uto (I7)

"J(IJHDE.I YBCIHYHBACTCA 3 CUCT COBEPILUCHHA piiﬁl‘l'l'lvl.

Crucok chos u crogocodemanui:
1) MexaHuueckoe JAaBjieHHe

2) Tenyonepenaya

3) yBenuuuBaeTcA

4) YMEHbILIACTCA

5) HarpepaeTci M 3aKunacT

6) oxJIaxIaeTcs M BhIajlaeT poca
7) BHYTPEHHAsS HEPIus

8) MexaHH4eCKas YHEPrus

anuunre B 'I'ilﬁ.‘IHIl)’ Bhlﬁpﬂll!lbl\.‘. llH(i]phl o1 COOTBETCTBYHOLIHMH GyKBilMH.

A|B|IB|T

OTeer:

Pucynox 3.2.-3. 3aoanue 4 omxpwvimoeo sapuanma KUM OI'3 no ¢uzuxe (ppacmenm)

Beep oTBETOB K 3aaHuUIO ITOKA3ajl, YTO CIOKHEE BCErO0 0KA3aJ0Ch ONPEACIICHUE, YTO U3MEHSIETCS BHYTPEHHSSI SHEPIrUs 3a
cyeT Teronepeaaun (0TBeThl Ne2 u Ne7).

8 kiacc (0a3oBbIil ypoBeHb). Paznen « TermnoBeie siBeHus». Tema «TerioBbie IPOIECChI.

Meroasl/ipueMbl M HUX COJAEpXKAHUE: JAEMOHCTPALMOHHBIM (QU3NYECKUN SKCHEPUMEHT, OOBSICHEHUE, pEeIICHUE
Ka4eCTBEHHBIX 3a/1a4.

MeTonnueckue peKOMEH 1Al u:
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1) OObsicHeHne MaTepuana CTPOUTCS Ha MCIOJIH30BAHUU TIPEICTABICHUN O MOJIEKYJISIPHOM CTPOCHHH BEIIEeCTBA (O CBS3H
TEeMIIepaTypbl BEUIECTBA CO CKOPOCTHIO JBUKEHHUS MOJIEKYJ U C BHYTPEHHEN dHEeprueil);

2) T[poBeOUTE CEPUI0  JIEMOHCTPAIMOHHBIX  AIKCIEPUMEHTOB  «CrnocoObl W3MEHEHUS! BHYTPEHHEH SHEpPrum»
(TermtonpoBOHOCTH TBEPABIX TN, KUAKOCTEH M ra3oB, KOHBEKIIMS B )KUAKOCTIX U ra3ax, M3iyueHue u MnorjionieHue TerjioBon
DHEPTUU TEJaMU C Pa3IMYHBIMU MTOBEPXHOCTAIMH, OXJTaXKICHNE TIPU COBEepIIeHnn paboThl, HarpeBanue mnpu coBepiieHnn padoThI
BHEIIHUMU CHJIAMH);

3) opraHm3yiiTe pelieHne Ka4eCTBEHHBIX (PU3MYECKUX 3aJad C OMOpPOM Ha MPAKTUYECKOE NPUMEHEHUE 3HAHWM O
BHYTPEHHEH YHEPTUU U CTIOCO0aX €€ M3MEHEHUS B IPUPOJIE U B OBITY.

3aganue 8§ KM OI'D (puc.3.2.-4) tpeboBajio NMpeAMETHBIX 3HAHUNU O (opMyJie JJis ONpeeSeHNus KOJUYECTBA TEIUIOThI
Opy  OXJAXJACHUM TBEpPJAOr0 TejJa W YMEHHs pellarb pacueTHble @u3nyeckue 3anauu. Kpome »srtoro, TtpeboBanuch
MeTarnpeJAMETHbIEC Pe3yJIbTaThI JIJIsl ONpPEACIICHUs] UCXOIHBIX JaHHbIE M0 rpaduKky (OnpeaeiauTb 3HaUeHHUs] (PU3NYECKUX BEIUYMH,
HEOOXOIUMBIX VISl pacyeTa, C y4eTOM €IMHUYHOI0 MHTEepBasia Ha rpa(uKe) U BHISBIECHUE CYIIECTBEHHBIX MPU3HAKOB Ipoliecca,
MIPEICTABICHHOTO Ha Tpaduke, CBUACTENBCTBYIONINX, YTO MPOUCXOIUT OXJIAXKICHUE TBEPAOTO TEJa M BBISBICHHUE CBSI3U MEXKIY
JIBYMsI BETMYMHAMU.
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Ha pucynke npeacTtaeineH rpaHk 3aBHCHMOCTH TeMIEpaTypsl ¢ TREPAOTO Tena ot
OTZaBaeMoro UM KonmdecTBa Teruothl (). Macca Tena papHa 4 kr. Yemy pasHa
yaelbHasA TeMI0EMKOCTh BELIECTBA 3TOro Tena’?

!, I.JC ‘i
400

300

200

100

0 100 200 O, klx

Tl

kr-°C’

Orteet:

Pucynox 3.2.-3. 3aoanue 8 omxpvimoeo sapuanma KUM OI'3 no ¢usuxe (ppacmenm)

Beep oTBeToB K 3aaHMIO TMOKa3aJl MHOMXECTBO PAa3HBIX YHCIIOBBIX OTBETOB, CBSI3aHHBIX KaK HE BEPHBIM MEPEBOIOM
3HAYCHUS KOJIMYECTBAa TEIIOThI B cucteMy CU, ¢ apudmeTHyecKuMu OMMOKaMH, HE BEPHBIM OIPENEJICHWEeM JIaHHBIX Ha
rpaduke, Tak ¥ HE3HAHUEM (POPMYJIHI.

8 kmmacc (6a30BbIit ypoBeHn). Pazaen « TernoBeie siBnenus». Tema «TenmoBbie mpoiecch.

MeToapl/pueMsl 1 UX coiepkaHue: oObsiCHEHNE, PpOHTAIbHAS TabopaTopHasi paboTa, pelIeHne PacYeTHRIX (PHU3UIECKUX
3a/1a4 ¢ MPUMEHEHHEM TpauKoB.

MeToaudeckue peKOMeHIaINH:

1) oOBsicHeHHEe MaTepuaia CTPOUTCS Ha BBEACHUU TOTOBOM (DOPMYJIBI C aKIIEHTOM Ha pa3HUILy TeMreparyp (HarpeBaHue
WM OXJTQKJICHWE), aKIIEHTUPYETCS] BHUMaHuE Ha (PU3HUUECKOM CMBICTIE BEJIMYUHBI YIEThHON TETUIOEMKOCTH BEIIECTBA;
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2) mpoBeauTe PPOHTAIBHYIO JIabopaTOpHYIO paboThl «3MepeHne yaenbHOM TeIOEMKOCTH METAJUIMYECKOTO [IMITUHAPAY;

3) opraHu3yiiTe pelieHue pacuyeTHbIX (PU3MYECKUX 3ajjad C OMOpOH Ha MpUMeHeHHe (HOPMYJIbl, Ha MOJyYeHHE MCXOIAHBIX
JAaHHBIX C rpaduKa, Ha IPOIECChl HArPEBAHUS U OXJIAXKICHUSI.

DEeKTPOMAarHUTHBIC SIBJICHUS.

3ananue 9 KM OI'D (puc. 3.2.-4) npencrasisieT co0oil pu3nyYecKyro 3a1ady, B KOTOPOil TpeOyeTcsi OLEHUTh U3MEHEHNE
3HaYeHUs] (PU3UUYECKOW BEJIMYMHBI C OMOPOHl Ha 3aKOHOMEPHOCTh. DK3aMEHYEMbIM HEOOXOAWMO OBbLIO BBISBUTH, YTO 3aKOH
Kynona ycranaBiauBaeT CBS3b MEXIY (DM3MUECKUMH BEJIMYMHAMH, Ha3BaHHBIMU B 3a7aue (CuUjia, SJIEKTPUUYECKUE 3apsiibl U
paccTosiHue MeXay HUMH). JlJis BBIIOTHEHUS 3aJaHus TPeOOBAIUCh MpeIMETHbIe pe3ysbTaThl (3HaHue 3akoH Kynona, ymenue
aHAM3UPOBATh MPOIIECCHI) U METalpeAMETHbIE Pe3yJIbTaThl: BBIABICHHE CYIIECTBEHHOTO MpPHU3HAKA, OMMCAHHOTO B YCIOBUU
3aaun  (B3aMMOJIEHCTBHE HIEKTPUUYECKUX 3apsAI0B) M 3aKOHOMEpHOCTH (3akoH KyjoHa) B COOTBETCTBHHM C YCIOBHSIMH
NPUMEHUMOCTH 3aKOHA: B3aUMOJICHCTBUE IBYX HEMOABMKHBIX TOUEUHBIX 3aPs/I0B.

9 Bo CcKONbKO pa3 YBEJIHUHMTCA CHIA B3aMMOJACHCTBHA JIBYX HEMNOJABHKHBIX
TOYEUHBIX 3apAN0OB, €CIIH BEJAMUYHHY KakIO0ro M3 3apajoB yBEIHYHTL B 3 pasa,
a pacCTOAHHE MEXKJ1y HHMH YMEHBIIHTD B 2 pa3a?
Oter:B - paya).

Pucynox 3.2.-4. 3aoanue 9 omxpvimoeo sapuanma KUM OI'3 no ¢usuxe (ppacmenm)

[IpyuriHaMu, O KOTOPHIM HE OBUIO BBIMIOJHEHO 3aJlaHWE HA JIOCTATOYHOM YPOBHE, MOTYT ObITh HE 3HaHUE (POPMYIIbI
3akoHa Kynona (4acto mepemHo»anu 3 U 2) U HE YMEHHE MPOBOJIUTh MaTeMaTUYeCKUe NpeoOpa3zoBaHus (MpeoOpa3oBaHUs C
dbopmynamMu, 3alMCaHHBIMU B O0IIIEM BHJIC) ¥ OIMIMOKaMH B MATEMAaTHYECKUX pacyeTax.

8 kmacc (0a3oBblii ypoBeHb). Pasmen «DnexTpuueckne M MarHUTHBIE SABICHUs». Tema «DJEKTpUUYECKUE 3apsilibl.
3apsKEHHbIE Tea U UX B3aUMOJIEHCTBHSI.

MeTtoapl/pueMbl U UX COAEpX aHHUE: PElICHHE pacueTHBIX (U3UYECKUX 33a7ay Ha mpuMeHeHue 3akoHa Kymona, meron
aHAJIOTUM, BUPTYIbHBIM (PU3HMUYECKUN SKCIIEPUMEHT.

Meroanueckue peKOMEHIAIMH:
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1) mpu u3yueHun 3akoHa KyiioHa MpoAEeMOHCTpUPYWTE €ro aHaJOrui0 ¢ 3aKOHOM BcemupHoOro Tsarorenws, yto Oyner
CIIOCOOCTBOBATH €0 3alIOMUHAHUIO;

2) yOeaurech, 4TO 0OyYarOLIMECs 3HAIOT 3aKOH B MAaTEMATHUYECKON (popMe 3alHUCH, YTO MOXKET ObITh YCTaHOBJIEHO, YEPE3
pa3ianyYHble KPaTKOBPEMEHHbIE KOHTPOJIbBHBIE MEPONPUATHS: (PU3NYECKUN JUKTAHT, TECTOBOE 3aJaHue, onpoc ((ppOoHTaIbHBI,
B3aMMHBIN U T.]1.);

3) opranusyiTe pelieHrne pacyeTHhIX (PU3MYECKUX 3a/1ay KaK Ha MOJICTAHOBKY YHCIIOBBIX 3HAYEHUU B POpMyIy, TaK U Ha
aHaJIM3 U3MEHEHUS OJJHUX BEJIMYMH MPU U3MEHEHUHU PYTUX BenuuuH ((ppoHTanmbHas paboTa Ha ypoke, MHANBUAyalIbHAs padoTa
Ha YpOKE WJIU JI0Ma),

4) npoBeaUTe HA YPOKE KAUECTBEHHbIN aHAIN3 U3MEHEHUN (PU3NYECKUIN BEJIMYMH C ONOPOM Ha 3aKOH M CONMPOBOXKIAs €ro
BHUPTYAJIBHBIM 3KCIIEPUMEHTOM, C MTOCIIEAYIOIMX EPEX01aM K pacueTaM.
3aganue 10 KUM OI'D (puc. 3.2.-5) mo cBoeMy CoOJIep)KaHUIO CXOXe C 3aJlaHieM 13, KOTopoe BBINOJHEHO Oosee ycrnemHo. s
BBINOJIHEHMS 3a1aHUI TpeOOBAINUCh YMEHMSI CTPOUTH U300paKEHUS B COOMpPArOIIel JIMH3€ U 3HAHUE 0COOEHHOCTEN N300pakeHUs
npenMera, KOTOPBIM pacmoioXkeH B ABOMHOM (Qokyce. YMeHHe CPOPMHUPOBAHO Jydylle, 4eM HeoOXoaumble 3HaHUS. s
BBITIOJTHEHUSI 3a/1aHusl TPeOOBAIMCh M METalpeIMETHBIE PE3yJbTaThl: BBISBICHUE CYIIECTBEHHOI'O MpPU3HAKA, OMUCAHHOTO B
yCIIOBUU 3a/1a4yM (YKa3aHHe B YCIOBUHU Ha JEHCTBUTENILHOE N300pakeHHe MPUBOANT K BBHIBOAY, UTO JIMH3a OblIa cOOMparomas) u
3aKOHOMEPHOCTH (paclpoCTpaHEHHE JIyuyell B coOuparolieil JMH3€), YCTaHOBJIEHHE CBSI3U MEXAY pa3sMEpoOM IMpeaMeTa U

M300paKeHUs.
Toukas nuH3a, (POKYCHOE PacCTOAHHE KOTOPOi paBHO 5 cM, JaéT JelcTBHTENILHOE
II'i{‘)ﬁpi]H{CIliiC npeaMeTa TakKoro e pasMepa, 4T0 H IIpEAMET. Ha kaxkom
pPacCTOAHHH OT JIHH3bI HAXOJAHTCAH IlpC,’l.\lt?'l",’

Orser: _ _ oM.

Pucynox 3.2.-5. 3aoanue 10 omxpwvimozo eéapuanma KUM OI'D no ¢gusuxe (ppacmenm)

[TpuuriHamMu, Mo KOTOPHIM HE OBLIO BBIMIOJIHEHO 33JlaHMe Ha JIOCTATOYHOM YPOBHE, MOTYT OBbITh HE 3HaHHE OCOOEHHOCTEHN
pacmoJIOKEHUsT U pa3Mepa M300pakeHUs NpeaMeTa, pa3MElIEHHOTO B JIBOMHOM (OKyce, HE YMEHHE CTPOUTh XOJ JIydeil B
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cobOuparomield TuH3e (Beep OTBETOB MOKA3all, YTO YacTO (POKYCHOE PACCTOSHUE MPUPABHUBAIN K PACCTOSIHHIO OT JIMH3BI JI0
npenMeTa) U Hec(hOPMUPOBAHOCTH HA JOCTATOYHOM YPOBHE METANPEIMETHBIX PE3YJIbTATOB.

9 knacc (6a30BbIil ypoBeHb). Paznen «CBeToBbie sBieHUs». TeMa «JIMH3bI U oNTHYECKUE TPUOOPHI».

Mertoabl/ipueMsbl 1 UX COJIEpKaHUE: HATYPHBIN U BUPTYaIbHBIN (PU3NYECKUI SKCTIEPUMEHT, Ipa@UUeCcKuil METO/I.

MeTonnveckue peKOMEH 1Al u:

1) mpoBeauTe HATYPHBIN JAEMOHCTPAIMOHHBIM JKCIEPUMEHT MO TIOJYYCHHIO HW300pKECHHS TpenMera, 00s3aTeabHO
MPEACTaBbTE CUTYAIMIO, KOT/a MPEeAMET HAaXOAWTCS B ABOWMHOM (oKyce (CpaBHHTE pa3Mephbl MpeaMeTra W H300PaKECHUS |
pPacCTOSIHUM OT MpeaMeTa JI0 JIMH3bI U OT JIMH3BI 10 IPEMETA);

2) NOpOAEMOHCTPUPYHUTE alropuT™M NOCTPOSHUS XoJAa Jiydell B coOupatouiedt (paccewBaromieldl JIMH3€) C pa3HbIM
pPacnoJioKEHUEM IIPeIMETa OTHOCUTENILHO (POKyca, OT (PPOHTAILHOMN padOThI EPEHANTE K MHAUBUIY AJILHOM;

3) opraHu3yiiTe Ha YpOKE KA4YeCTBEHHBIM aHaIW3 H3MEHECHUH (PU3MYECKUM BEJIMYMH C OMOPOM Ha BUPTYyaIbHBIN
AKCIIEPUMEHT.

3amanne 11 KUM OI'D (puc. 3.2.-6) sBasiercs pusudeckoit 3agaueii. J[ns BemonHeHns 3aaaHus TpeOOBaINCh IPEIMETHBIS
pe3yJsibTaThl (3HAHUS COCTaBa fAJIEp M YMEHUE €ro ONpeAessiTh MO 3aJaHHbBIM MAacCOBBIM U 3apsiIOBBIM UHCIIaM) U
METaNpeIMETHBIE PE3YJIbTATHI: BHISIBICHUE CYILECTBEHHOI'O MPU3HAKA, OMMCAHHOIO B YCJIOBHUM 33Ja4uM (COCTaB s/ipa aToma) U
3aKOHOMEPHOCTH (MEX]ly MOPSIKOBHIM HOMEPOM XMMHUYECKOTO AJIEMEHTa U MacCOBBIM YUCJIOM HM30TONA), YCTAHOBJIECHUE CBS3H
MEXIy KOJTUYECTBOM HEUTPOHOB, MOPSIAKOBBIM HOMEPOM XMMHUUYECKOT0O AJIEMEHTA U MaCCOBBIM YHCIIOM.

c o 206
IIl CKOMbKO HEHTPOHOB COICPIKHUT AAPO H30TONA NojloHus ~y, Po?

OTpet:

Pucynox 3.2.-6. 3a0anue 11 omxpvimoeo sapuanma KUM OI'D no ¢usuxe (ppacmenm)

[TprunHamMu, MO KOTOPHIM HE OBLIIO BBHITIOJHEHO 33/IaHKE HA JOCTAaTOYHOM YPOBHE, MOTYT OBITh HE 3HAHHUE COCTaBa sIep MO
3a/IaHHBIM MacCOBBIM U 3apsA0BbIM yuciaaMm. OO0 3TOM CBUAETENIBCTBYET U BEEP OTBETOB.
9 knacc (0a3oBbIif ypoBeHb). Pazaen «KBanTtobie siBaenus». Tema «CTpoeHHE aTOMHOTO sIIpay.
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MeToapl/TipueMbl ¥ UX COJIEpKaHUE: YIPAXKHEHUS HA OMPEEICHUE COCTaBa sAAep MO 3aJJaHHBIM MACCOBBIM U 3apsIOBBIM
YKCJIaM U IO TI0JIOKEHHIO B IEPUOIMYECKON CUCTEME AIIEMEHTOB.

MeTonnueckre pekoMeHIauu: padboTy IPOBECTH HA YpOKe (GPOHTAIBHO, a 3aTEM MEPEBECTH B MHIUBUIYAIbHYIO pabOTy
(momobpath cepvi0 OJHOTUIHBIX 3aJaHUM Il OTPaOOTKM YMEHHUS), aKIEHTUPOBATh BHHUMAHHME Ha CBS3b JAHHOW TEMBI C
y4EOHBIM TTPEAMETOM « XUMUSD.

2.2. MeToauyeckuili aHAJIHU3 BBINOJHEHUS 3aJaHUN O00yYAKIIUMMCH C HHU3KHM YPOBHEM MNOATOTOBKH (B Trpymie
NMOJIYYMBIINX OTMETKY «3»), BKJII0YAas METOAMYECKHE PEKOMEHIAINH JIfl YYuTeael

2.2.1. Onucanue nNpeAMEeTHON MOATOTOBKHM YYacTHHKOB OI'D ¢ HM3KHM YpPOBHEM MNOATNOTOBKH, AHAJIHM3 THIHUYHBIX
Ae(pUuuMTOB B MOATOTOBKE

o Onucanue oocmueHymuix npeomemuuvix pezyromamos PIOC: oceoeHHbIX mem npocpammol, CHOPMUPOBAHHBIX YMEHUU U
m.n.

JloCTUTHYTBIE PE3yJIbTAaThl U TUIMYHBIE 1e(ULIUTHI IPUBEACHBI OTHOCUTEIBHO IPYIIbl yYaCTHUKOB, MOJYYUBIINX OTMETKY
«3». Cpeanuii mpOLEHT BBITIOJHEHUS 3aJaHuii 0a30BOTO YPOBHS CIOXXHOCTH (54) M CpelHUN MPOIEHT BHINOJHEHHS 3aJaHui
MOBBIIIIEHHOTO YPOBHS CIIOXHOCTH (38) OyZieM cuuTaTh TOYKAMU OTCUETA.

MexaHn4decKue sIBICHUS.

1.8* Cuna — BekTopHas ¢u3znueckas BenudyuHa. / [IpuBoauTs mpuMepsl PU3NUECKUX BEIWYUH M €AMHULl UX W3MEpPEHUS
(Texct) (3amanue 1).

1.16 PeaktuBHOE nBHMXKEeHUE. / Pacnio3HaBaTh MPOSIBICHNUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUH, BBIAEIAS UX CYLLECTBEHHbIE
CBOMCTBA/TIpU3HAKK (PUCYHOK) (3aaHue 3).

1.21 Atmocdepnoe npasnenue. 1.31 Texuuueckue ycTpoiicTBa: Oapomerp. /Bpiaenste mpuOOpbl Al H3MEpPEHUs
(U3UYECKUX BEMMUMH (TEKCT) (3amanue 2).

TerutoBbie SIBJIICHUS.

2.6 Buytpennss sueprus. Paborta u temsonepenaya kak criocoObl M3MEHEHUs! BHyTpeHHel sHeprun/ OnuchiBaTh CBOMCTBA
ABJICHUS 110 €ro XapaKTEpHbIM IPU3HAKAM M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (QU3NYECKOE SBJIECHHE
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(cxemaTnueckuii pucyHok + TekcT)/ OmucbiBaTh (U3MYECKUE SBICHHUS M MPOLIECCHI, UCHOJB3Yys (U3MUYECKHUE BEIHYUHBI,
(bu3nYecKue 3aKOHBI, MPUHIIUILI ¥ aHanu3 rpadukoB (rpaduk) (3amanus 4, 14).

2.10 Ucnapenue u xonaeHcaus. / OnucbiBaTh (PU3NYECKUE SBICHUS U MPOLIECCHI, UCTOIb3Ysl (PU3MUECKUE BEIUYMHBI,
(bu3nyecKue 3aKOHBI, MPUHIMIBI U aHau3 rpadukoB (rpaduk) (3aganue 14).

2.8 HarpeBanue u oxjaxaeHue Ten. KoanmuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh / BBIUUCIATH 3HaUCHHE BEIUYUHBI
IIPU aHAJIU3€ ABJICHUH C UCIOJIB30BaHNEM (DU3MUECKHX MOJENEH, 3aKOHOB U opMyi (TeKCT U rpaduk)/ OnuceiBaTh pusnueckue
SBJIGHUSI M TIPOIIECCHI, HCTONB3Yysl (PU3NYECKUE BEIUYUHBI, (PU3MUECKHUE 3aKOHBI, MPUHIMIBI U aHamu3 rpaduxoB (rpaduk)
(3amanus 8,14).

2.11 Bnaxunoctb Bo3zayxa. 2.17 Texuuueckue ycTpoicTBa: ncuxpomerp/ Boiaensite mpubopsl 1ist u3MepeHus: (GU3n4ecKux
BEJIMYUH (TEKCT) (3agaHue 2).

DNEeKTPOMArHUTHbBIE SIBJICHUS.

3.1 Dnexrpuzanusa Ten. 3.2 BzaumopeicTBue 3apsOKCHHBIX Tell. / AHalWM3UPOBATh OTAEIbHBIE ATallbl MPOBEICHUS
HCCJIEIOBaHMsI HA OCHOBE €r0 OIMUCAHHS: MHTEPIPETUPOBATh PE3YyIbTaThl HAOMIONEHUN U ONBITOB (CXEMAaTUYECKUIl PUCYHOK +
TEKCT) (3amanue 16).

3.6 Cuna toka, 3.10 PaGoTa u MoutHOCTh anekTpudeckoro Toka/ [IlpuBoauts npumeps! GU3NUECKUX BEIUMYUH U €AMHULL UX
u3MepeHus (TekcT) (3aganue 1).

3.13 MaruutHoe 1oJ€e NOCTOSHHOro MarHuta. / OObSICHATH OCOOCHHOCTH TMpPOTEKaHUs (U3HUECKUX SIBJICHUH,
UCIIOIb30BaTh (DU3NYECKHUE BETUYMHBI U 3aKOHBI JIJIs1 00BsICHEHUsI (CXeMaTHYECKUN PUCYHOK + TEKCT) (3aaHue 5).

3.18 TexHuveckue ycTpoiCTBa: ANEKTPOCKOI / AHATU3UPOBATh OTJEIbHBIC ATAIbl MPOBEACHUS UCCIIEIOBAHUS Ha OCHOBE
€ro OINMCAHUs: UHTEPIPETUPOBATH PE3YIbTAaThl HAOMIOIEHUN U ONBITOB (CXEMaTHYECKHI PUCYHOK + TeKCT) (3aaanue 16).

3.21 3akon otpaxenus cera. 3.22 Ilpenomnenue cera / [IpoBoauTh mpsMble H3MEpEeHUS (PU3MUYECKHX BEIHYHUH C
MCIIOJIh30BAaHNEM U3MEPHUTEIBLHBIX MPUOOPOB (oTtorpadus) (3aganue 15).

KBaHTOBBIE ABJICHMUS.

4.3 CocrtaB aroMHoro sizpa. M3ortomnbl / BpluncnsaTe 3HauY€HHE BEJIMYUHBI MPU aHAIM3€ SIBJICHUUA C UCHOJIb30BAaHUEM

(hu3nyeckux Mojiene, 3aKkoHoB U popmy (Teker) (3amanue 11).
* Koo nposepsiembix snemenmos codepaicanus 8 coomsememeuu ¢ Koougpuxamopom OI'D 2026 2. (Dusuxa, 9 knacc)
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o Ananuz munuynvix de¢uuum06 6 npedmemnou” NO020MOBKe: HeoCB0eHHble UNU C1ab0 0CBOEHHble MeMbl npoepammaol,
H€C¢OpMup06aHHbl€ UIU HeoOoCmamoyHo C¢0pMMpO€LZHHbl€ YMEHUA, HABLIKU, 6UObL NO3HABAMENbHOLL deﬂmeﬂbﬂocmu,

npoAeiAruecis 6 munu4Holx omuoxax npu 6blnNOJIHEHUU cooOmEenMcmeayrouux 3a0aHull

Tabauya 2-13

Tembl IporpaMMbl ¥ yMEHUS

Kunacc(-b1) u3yuenus B
cootBercTBUU ¢ POIT

Mexannueckue sBienus: 1.8% Cuna — BekropHas ¢usndeckas Bennunna. Cnoxenue cui. 1.10 Bropoii 3akon
Hprorona. CoHanpaBIeHHOCTh BEKTOpa YCKOPEHUS TeJIa U BEKTOPA CUJIBI, IEHCTBYIOIMIEH Ha Tejo (3amanue 6)
-ONHCHIBAaTh HW3yYEHHBIC CBOWCTBA TelN M (U3WYECKHE SBJICHUS, HUCIONb3YSd (PU3HUECKUE BEITHMYUHBI
(yckopeHue), mpy OMUMCaHUH MPAaBUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BETUUYHMH, HAXOIUTh
(bopMyIIBl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMHU BEJIMYUHAMM,
- XapaKTepu3oBaTh (hM3UYECKUE SIBJICHUSI U ITPOLIECCHL, UCTIOb3Ys 2 3aKoH HploToHa.

9 knacc (0a30BbIN YPOBEHB)

Mexannueckue spieHus. 1.10 Brtopoil 3akoH HproTona. CoHanpaBlI€HHOCTb BEKTOpa YCKOpPEHHUS Tela U
BEKTOpa CWJIbI, AeicTByromerd Ha Teno. 1.19 IlpeBpaiieHre MeXaHUYECKOW SHEPTrUy NMPU HAIMYHMHU CHJIBI
TpeHus (3ananue 12)

- ONKUCHIBaTh HU3YyYEHHBbIE CBOMCTBA Tel M (U3MYECKHE SBICHUS, HCIONb3Ys (PU3NUECKHE BETUYMHBI
(CKOPOCTb, YCKOpEHHE, MOJTHAsI MEXaHHYECKasi YHEPTHUs), IPU ONMUCAHUH MPABUIBHO TPAKTOBATh (PU3NUECKUN
CMBICJ HCIIOJIb3YEMbIX BEJIMYMH, HaXOAWUTh (OPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO (U3NYECKYIO BEJIUYUHY C
JIPYTUMU BETMYUHAMU,

- XapakTepu3oBaTh (PU3NYECKHE SBJICHHS U MPOLECCHl, UCMONB3Yys 2 3aKoH HbIOTOHA, 3aKOH COXpaHEHUS U
IIPEBPALICHHS] MEXaHUYECKOW SHEPIUH.

9 knacc (0a30BbIN YPOBEHB)

Mexanudeckue siBiieHus: 1.16 3akOoH cOXpaHEeHUsS UMITYJIbCa ISl 3aMKHYTON CUCTEMBI Tell (3a1aHue 7)

- OTHCHIBATh U3yYEHHBIC CBOMCTBA TENl M (PU3MUECKUE SIBICHUS, UCTIONb3Ys (PU3NUECKUE BEIUIHHBI (CKOPOCTh
Tesa, UMITYJIbC Tela), HAX0IUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HMUECKYIO BETUUHUHY C IPYTUMHU
BCIIMYMNHAMU.

9 kmacc (6a30BbIN YPOBEHB)

Mexannueckue sBieHus. 1.28 3Byk. I']poMKOCTh U BpIcOTa 3BYyKa (3azaHue 18)

- ONMCHIBaTh M3YUYECHHbIE CBOMCTBA TeJ U (PU3MUECKHUE SIBJICHUS, UCIOIB3Ys (PU3NUECKUE BEIUYHMHBI (JUIMHA
BOJIHBI, 4aCTOTa KoJeOaHHii, BEICOTAa TOHA 3BYKOBOTO CUTHAJIA),

- 00BACHATH (U3MYECKHE IMPOIECChl M CBOMCTBA Tel, B TOM YHUCIE M B KOHTEKCTE CHUTyalui
MIPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISIBIATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3

9 knacc (0a30BbIN YPOBEHB)
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1-2 5mormYeckux IaroB ¢ MCIOJIb30BaHWEM |—2 M3Y4EHHBIX CBOMCTBA (PM3MYECKUX SIBICHHH, (pr3nUecKux
3aKOHOB WJIM 3aKOHOMEPHOCTEH.

Temnnossie siBenus. 2.4 TemmoBoe pacmupenue u cxxarue (3amanue 19)

- pa3nuyarth ABIEHUS (TEIUIOBOE PACIIMPEHUE U CKATHE),

- ONKUCHIBaTh HU3YyYEHHBbIE CBOMCTBA Tel M (U3MYECKHE SBICHUS, HCIONb3Ys (PU3NUECKHE BETUYMHBI
(Temmeparypa, BHyTPEHHSS SHEPTUs),

- OOBACHATH (hU3MUecKHe TMpoIecChl W CBOMCTBA T, B TOM YHCIE U B KOHTEKCTE CHUTyalui
MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISBIATH NPUIHMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSCHEHHE U3
1-2 5mormYeckux IaroB ¢ MCIOJIb30BaHWEM |—2 M3y4EHHBIX CBOMCTBA (M3MYECKUX SIBICHHH, (pr3nuecKux
3aKOHOB WJIM 3aKOHOMEPHOCTEM.

8 kitacc (6a30BbIi YPOBEHB)

DneKkTpoMarHuTHeIC siBiIeHu. 3.2 B3anmonelicTBre 3apsukeHHBIX Ten. 3akoH Kynona (3amanue 9)
- BBIOMPATh 3aKOHBI M (POPMYJIIBI, HEOOXOIUMBIE JUIsl pEIICHHSI, TPOBOJIUTH PACUETHI.

8 kitacc (6a30BbIi YPOBEHB)

DOnekTpoMarHuTHeIC sBiieHus. 3.24 Jlunza. Xox nydeid B muH3e. DokycHOE paccTosiHie TUH3BL. (3amanue 10)
- IOJTyYeHHEe N300paKeHH ¢ TTOMOLITbI0, COOMPAIOICH U paccerBarONIeH JTINMH3.

9 xnacc (6a30BbIN YPOBEHbD)

DnekTpomMarHuTHbIe siBieHUs. 3.24 JIunza. Xon naydyed B auH3e. DoKycHOE paccTosiHuEe JIUH3BL. OnTudeckas
cuiia JuH3bI (3ananue 13)

- OJTy4YeHHUEe U300paKEHUH C TTIOMOIIBI0, COOMPAIOIICH 1 pacCEeMBAOIICH JIMH3,

- ONHUCBIBATL HU3YYCHHBIC CBOMCTBA Tel H (1)I/I3I/I‘ICCKI/IC SABJICHUS, HWCIIOJIb3Y (I)I/BI/I‘-ICCKI/IG BCIIMYHNHBI
(dboxycHOe paccTosiHUE, OITHYECKAs CHJIA JINH3HI),

- MPOBOJAUTH OMBITHI MO HAOMIONEHHIO (U3UUECKUX SBICHUH WM (PU3MYECKUX CBOWCTB Tenl (M3y4yeHHE
CBOMCTB M300pakeHHs IPeIMETa B COOMPAONICH JIMH3E).

9 xmacc (6a30BbIN YPOBEHB)

ONeKTpOMarHuTHbIE  sBIEHMS. 3.7  DJIEKTPUYECKOE  COINPOTUBIEHHE.  YIIEIbHOE  AJIEKTPUYECKOE
conpotuBiieHue. 3.8 3akon Oma s ydacTka dJIeKTpudeckoit nemu (3amganue 20)

- ONMHCHIBATh M3yUYEHHBIC CBOMCTBA TeNn M (PM3NYECKUE SBICHUS, UCIONB3Ys (hu3nyeckre BEIMUYMHBI (CHIla
TOKa, 3JICKTPUYECKOE HANpsKEHUE, CONPOTHBIIEHUE NPOBOJHMKA, YJEIbHOE CONPOTUBJICHHE BEIIECTBA),
0003HAUCHHS U €AUHUIIB (PU3NUECKUX BEITUYMH, HAXOAUTh (DOPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTMMU BEJIMYMHAMU,

-pemaTh pacyeTHble 3a7aud B 2—3 AEHCTBHS, MCIOJIB3Ysl 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOLINE (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHAlW3a YCIOBMs 3aJaud 3allUChIBaTh KPATKOE YCIOBME, BBISABIATH HEJOCTATOK
JTAHHBIX JJISl PELICHUs 3aJjauu, BHIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOAUMBIE ISl €€ PEeIICHUs, IPOBOIUTH

PaCUCThl M CPABHUBATH MNOJTYYCHHOC 3HAUCHHUC (1)1/131/1qu1<0171 BCJIMYHNHBI C U3BCCTHBIMU JaHHBIMU.

8 xiacc (0a30BbBIN YPOBEHB)

* Koo nposepsiemvix snemenmos cooepicanust 8 coomgemcmsuu ¢ Koouguxamopom OI'D 2026 2. (Qusuxa, 9 kaacc)

o Peanucmuunvle «30mnbi pocmay 6 wacmu npedMemHOﬁ NnO020MOGKU OJlsl YBEPEHHO20 NOJIYUYEHUA OMMEMKU «4»
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I[J'I?I YBCPCHHOI'O IMOJYYCHUA OTMCTKH «4» 6YI[€T J0CTAaTOYHO BBIINOJIHUTDL 3aJaHUA 0a30BOro M YaCTHYHO MHOBBIIIEHHOTO

yp0BHeﬁ CIIO)XKHOCTH. B HaCTO}IHII/Iﬁ MOMCHT CpGI[HI’IfI IMPOUCHT BLINMOJIHCHUSA SaHaHI/IfI 0a3oBOro YPOBHA CIIOKHOCTH COCTABIISICT

54%. K yeTblpeM 3aganusim 6a30Boro ypoBHs (6,7,9,10) sk3aMeHyeMble, HE TIOJyUYHUBIINE MAKCUMYM, IPUCTYNANIM, HO TOJIYYHIINA

0 6ayutoB, 12 u 13 3amanus BBITIOJIHEHBI HA 1 0ajl1 BMECTO 2-X, T.€. YaCTHYHO.

JIHUIN IIPOLIEHT BBITOJHEHUS 3aJaHUI MOBBIIIEHHOT BHS CJIOJKHOCTH TaBJISIET 0, IBa U3 HUX BBIIOJHEHDI
Cpe o1e OJIHE 3az1a 0 €HHOTO ypO CIIOJKHOCTH cocTtaBiisieT 38%, nBa W3 OJIHE

0oJiee yCHemHo, YeM TP APYrux: K 3agaHusM 18 u 19 yuacTHUKHM rpymnibsl MO0 HE MpUCTynanu, aubo nomxyunnau (0 6amios, K

BBITIOJHEHUIO 33/1aHus 20 He MPUCTYIAJIH.

BrimmeykazanHoe OyJeT ABIATHCSA «30HOM POCTay.

2.2.2. MeToan4yecKHii aHAIU3 KAa4YeCTBa 0CBOeHHMs MeTanpeaMeTHbIX pe3yabTatoB PI'OC yyacTHukamu OI' ¢ HU3KHUM
YPOBHEM NOATOTOBKH

o Paszsepuymsiii KoMMmenmapuii Ha OCHO8e 3A0aHull / 2pynn 3a0aHutl, Ha YCNEeUlHOCMb GbINOJHEHUs KOMOPbIX MO2ld

NoBIUAMb  OOCMAMOYHASA UAU  HeOOCMaAmo4Has CgbOpMMpO@(lHHOCWlb MemanpedMemelx yMeHI/llZ,

C yKasarnuem

coomeemcmeyrouux MemanpedMemelx yMeHuﬁ U ux nposdenerHusl 6 MmunudrHsvlx owmubxkax 6 omeemax YUacmHUKoe8
IK3ameHa Ha coomeemcmeayruiue 3a0aHUsl

Homep
samaaust KUM*

MeranpenmerHoe yMEHHE
METaINpeAMETHOTO pe3yJibTara)™*

(xon MIPOBEPSEMOTO

HpOHBHeHI/IH B THIIMYHBIX OIIMOKaX

1,2

1.1.3. C yuérom mpeIOKEHHOW 3aJaud  BBIABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pPacCMaTPUBACMBIX
dakrax

VYcranaBnuBaercsi mpsiMoe (WIM METOJOM HCKIIOYEHHs dYepe3
NPOTHUBOPEUHsI) COOTBETCTBUE MEXKIY (U3NUECKIMHU BETMUNHAMU H
eIMHUIIAMU u3Mepenus, mpudopamu (YY/1.1.3)

3,4

1.1.2. VYcranaBnuBaTh CYIIECTBEHHBII MpU3HAK
KJIaCCU(UKAILIUK, OCHOBAHUS JIJIsl 000OIIEHNS U CPaBHECHHS,
KPUTEPHUH MTPOBOIUMOTO aHATN3a

1.3.2. Bwibupams, amanuzuposams, CUCMEMAMUIUPOBAND
U UHMePNPemuposams UHGOPMAYUIO PA3TUYHBIX BUO08 U
Gopm npedcmagneHus.

B TexcToBOM omMcaHUN 3KCIIEPUMEHTA BBISBIISICTCS CYIIECTBEHHBIH
MPU3HAK (PU3HUECKOTO SBJICHUS, KOTOPBIM CIYKHUT OCHOBAaHUEM JIJIS
onpenenenus ero suna (YVYJ 1.1.2).

AHanusupyercsi,  MHTEPIpETUpyeTcs  TEeKCT  (hU3HYECKOro
COEpKaHUs, KOTOPBIH CONEPKHUT ONHCAHWE OSKCIEPUMEHTa WU
PUCYHOK, oTpakaromui ero (YY1 1.3.2).

1.1.4. BbIABIAT, NPUYMHHO-CIEICTBEHHBIE CBS3U IIpU
U3yYEHHUHU SBJICHUN U NIPOLIECCOB.

BeiBISIIOTCA  yCIOBUSL  pa3leNeHus  CMECH  C

noctostHHOTO MarauTa (YY /[ 1.1.4)

IIOMOIIBIO
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1.1.5. Jlenats BBIBOJBI C UCIOJIB30BAHUEM JICAYKTUBHBIX U
MHIYKTUBHBIX  YMO3AK/IIOYCHHUM, YMO3AKIIOUEHUU 110
aHajoruu, GOpPMyJIUPOBATH THIIOTE3bI O B3AMMOCBSI3SIX

BBISBIISAIOTCS THIOTE3BI U MPABHIBHBIC BBIBOJBI O MPEIIOKEHHOM
crocobe paslereHuss CMECH PEYHOTO IMecKa M MEeTaTHYeCKOn
ctpyxkn (YY] 1.1.5).

6,7,9,10,11,13

1.1.1. BpiBIATP W XapakTepu3oBaTb CYLIECTBEHHbIE
MPU3HAKU O0BEKTOB (SIBJICHHM ).

1.1.3. C yuéroM TpenoKeHHOW 3aJladyu  BBISIBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUs B paccMaTpHUBAEMBbIX
dakTax, JAaHHBIX U HAONIONEHHSX; MpeanaraTb KpUTEpPUU
JUJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHUIA.

1.1.4 BbIABIATE NPUYUHHO-CIEACTBEHHBIE CBS3M IIpU
U3YYECHUU SIBJICHUI U MPOLIECCOB.

BbIABIAIOTCS CyIIECTBEHHBIE NMPU3HAKU (IBM)KEHHUE 110 HAKIOHHOM
IUDIOCKOCTH € YCKOPEHHMEM, [BWKEHHE KaK €IMHOE IIEJIoE,
B3aUMOJCUCTBUE  DJIEKTPUYECKUX  3apsioB,  JIEUCTBUTEIIBHOE
n300pakeHNe U W3MEHEHHE IOJIOKEHHs MpeIMeTa OTHOCHTEIbHO
coOuparolelt JTHH3bI, cocTaB sapa atoma) (YY I 1.1.1).
BrisBisieTcsi 3akOHOMEpHOCTh (BTOpoi 3akoH HplOoTOHA, 3aKkoH
COXpaHeHMs UMIyJbca, 3akoH Kyiona, a1 wu300pakeHus
npeaMmera B JBOWHOM (OKyce, MEXIy IOpPSIAKOBBIM HOMEPOM
XMMHMUYECKOTO JJIEMEHTA M MAacCOBBIM YHCIOM H30TONA) B
COOTBETCTBUM C KPUTEPUSMH, ONUCAHHBIMHU B YCIOBUH (YCIOBUS
IIPUMEHMMOCTH  3aKOHOB: HMHEpLUalbHAas CHCTEMa OTCUETa,
IBM)KEHHE C YCKOPEHUEM, PaBHOJEHCTBYIOIIas cHia, aOCOIIOTHO
HEYNpyTruil yJaap W 3aMKHyTas CHCTEMa, B3aUMOJIEHCTBUE [BYX
HETOJBM)KHBIX TOUEUHBIX 3apsi/I0B, COOMpArOIas JIMH3a, U30TOIOB)
(YYO1.1.3).

VYcraHaBnuBaeTcs CBA3b MEXKAY HAIPAaBICHUEM YCKOPDEHHA W
PAaBHOJECHCTBYIOLEH CWION; MEXIY MAacCOM U CKOPOCTBIO; MEKIY
CWJIOH, 3apsioM M PAaCCTOSHHEM MEXIy HUMH; MEKIY pa3MepoM
npeaMeTa U M300pakeHust, MeXIy (OKYCOM M ONTUYECKON CHUJION;
MEXIy  KOJHMYECTBOM  HEWUTPOHOB, MOPSIAKOBBIM  HOMEPOM
XUMHUYECKOTO dIeMeHTa M MacCoBBIM uncioMm (YVY ][ 1.1.4).

8,12

1.1.1. BpBIATE W XapaKTepHU30BaTh
NPU3HAKU O0BEKTOB (SIBICHUI).

1.1.3. C yyéroM TpeIOKEHHON 3aJayd  BbIABIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUMS B paccMaTpPUBAEMBIX
dakTax, JaHHBIX W HAONIOACHUAX; MpelaraTb KpUTEpUU
JUISL BBISIBJIEHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUHUN.

1.3.2. Buvibupamse, ananuzupoeamo, CUCMEMAMUUPOBAMD
U UHmMepNpemuposams UHGOPMAYUIo paA3IUUHbIX U008 U
¢opm npedcmasnerusl.

CYIICCTBCHHBIC

BoIsSBASIIOTCS CyIIECTBEHHbIE MPU3HAKHU (OXJIaXJACHHUE TBEPIOTO
TeJla, PAaBHOYCKOPEHHOE JBWXKEHUE MO HAKJIOHHOM IMJIOCKOCTH MpH
Hajmuauu cwibl Tpenus) (YY ] 1.1.1).

BrisBisieTcsi 3aKOHOMEPHOCTh B COOTBETCTBHUH C KPUTEPUSMH,
ONHCAaHHBIMH B ycioBUU (opMyna Jisl onpeesieHus KOJU4ecTBa
TEIJIOTHl TPU  BBIIBIEHHOM IIpolLiecce, CBA3b CKOPOCTH W
YCKOPEHUSI, 3aKOH COXPAHCHMsI TOJHON MEXaHMYECKOW SHEPIHH)
(YYO1.1.3).

OmnpenensitoTcsi UCXOAHBIE JaHHbIE TO Tpaduky (ONpenenuTh
3HaueHUs] (PU3MYECKHX BEIUYMH, HEOOXOAMMBIX I pacyera, ¢
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Y4ETOM €IMHUYHOTO MHTepBaia Ha rpaduke) (YY1 1.3.2).

14 1.1.1. BbIBAAT M XapakTepU30BaTh CYLIECCTBEHHBIC | BBIABIAIOTCSA CyIIECTBEHHbIE NPHU3HAKU (CBSI3b TEMIIEpPaTyphl CO
MPU3HAKU O0BEKTOB (SIBJICHH ). BpeMeHeM B TeroBbIX nporieccax) (YY I 1.1.1).
1.3.2. Bvibupamy, ananuzupoeams, cucmemamuzupogams | ONpenenstoTcs BUIbI TEIUIOBBIX MPOLECCOB I KaXKJIOro ydacTKa
U uHmMepnpemuposams uH@opmayuio paziuuneix 6udos u | Ha rpaduke (YY/ 1.3.2)
Gopm npedcmasgnenus.

15 1.1.1. Buissiamv u xapakmepuzosamsv cyuwjecmeeHHvle | BBIABISICTCS yroi najaeHus, oTpaxkenus u otpaxkenus (YY /[ 1.1.1)
APUZHAKU 0OBbEKMO8 (A8TIeHULL). IIpoBOAMTCS 4YacTh HECIIOKHOIO SKCIIEPUMEHTA, CBSI3aHHOTO C
1.2.1. IIpoBoauTh TO CaMOCTOSITEJIBHO COCTABJICHHOMY | MpoBeaeHueM npsimoro usmepenus (YY/[ 1.2.1)
IJIaHY OMBIT, HECJIOKHBINA HKCTIEPUMEHT

16 1.1.1. Buissiamv u xapakmepuzosamv cyujecmeeHHvle | BRIABISIETCS pa3HUIIa MEXKIy ONbITaMu (pa3iuyue B yIIax
NPU3HAKU 00bEKmMOos (s181eHUlL). pacxoxaeHus JenecTkoB annekTpockona) (YVY 1.1.1)
1.2.3. CamoctositenbHO dopmynupoBarh 0000menuss u | [Io pe3yapraraM  ONBITOB, TMPEACTABICHHBIX Ha  PHUCYHKE,
BBIBOBI [0 pe3ylbTaTaM TpoBeNEHHOro HalmoneHus, | Gopmynupytotcs BeiBoasl (YY /I 1.2.3)
OTIbITa, UCCIIEIOBAHMUSI. Jlenatorcss  mpeanonoxeHuss 00  00beKkTaX, KOTOpble  He
1.2.4. IlporHo3upoBaTh BO3MOXHOE JaJIbHEWIIEE pa3BUTHUE | IIPEICTABICHBl HAa PUCYHKAX, HO SIBISIIOTCS YacTh 3KCIIEpUMEHTa
MPOIIECCOB, COOBITHI M WX TOCJEACTBHS B aHAJOTUYHBIX | (TManmouka, TkaHb) (YVY] 1.2.4).
WIH CXOJHBIX CHUTYyaIlUsIX, BBIIBUTATH MPEIIOJIOKEHUs 00
UX Pa3BUTHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX

18 1.3.2. BribupaTh, aHanM3MpOBaTh, CHUCTEMATH3MpoBaTh U | PaboTas ¢ TEKCTOM (DU3MUECKOrO COJAEpIKaHUs, 3K3aMEHYyEeMbIe
UHTEPIPETUPOBATh HMH(OPMALMIO PA3IUYHBIX BUJOB U | aHATM3UPYIOT €ro M BHIOMPAIOT UH(OPMAIINIO, KOTOPas OTHOCUTCS
dbopM TpecTaBICHUS K pemrenuto 3amaun (YVY/] 1.3.2).
2.1.1. Buipasicams cebs (c60r0 mouky 3penusi) 6 ycmuolx u | Pemenue mpeactaBmsieTcss B ¢GopMe TMHCBMEHHOTO TEKCTa,
NUCbMEHHBIX MEeKCMAXx. BKJIIOUAOIIEro oTBeT U o0ocHoBaHue (YY1 2.1.1).

19 1.1.4. BpIABIAT NPUYUHHO-CICACTBEHHBIE CBsI3M Tpu | Pemenne mnpencraBinsercs B (GopMe MHCHbMEHHOTO TEKCTa,
W3Y4YEHUH SIBJIEHUI U ITPOLIECCOB. BKJTIOYAIOIIETO OTBET U obocHoBanue (YVY/ 2.1.1).
1.1.5. Jlenats BBIBOJBI C UCIOJIB30BAHUEM JCAYKTUBHBIX U | OTBET SABJISETCA PE3yJIbTaTOM YMO3AKJIKOUYEHUM, TTOCTPOCHHBIX Ha
MHIYKTUBHBIX ~ YMO3AKIIOYEHUH, yMo3akioueHud 1o | ¢pusznyeckux 3HaHuax (YY/ 1.1.5).
aHaJIoruu, (OpMyJIHPOBATh TUIOTE3bI O B3aUMOCBA3SIX. JUis  TOCTPOEHHS YMO3AKIIIOUEHUH BBIABISAIOTCS NPUYUH U
2.1.1. Bripaxatb ce0si (CBOIO TOUKY 3pEHHsI) B YCTHBIX M | cieactBus (puszuueckoro sBienus (YY/ 1.1.4).
MUCHbMEHHBIX TEKCTaX.

20 1.1.3. C yuémom npeonodxcenHot 3a0auyu 6vlsA6HAMs | AHAIM3UPYS YCIOBUE 33a4d, OMPENESIeTCS alITOPUTM PEIICHUs

3aKOHOMEPHOCTIL.
1.1.6. CamocToATeNbHO BBIOMpPATh CIOCOO  pelieHus

pacuetHoii 3agaun (YVY /] 1.1.6).
Ha ocHose HCXOJHBIX JAHHBIX BbIABJIAKOTCA 3dKOHOMCPHOCTH,
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y4eOHOM 3a/1aumn. HeoOxoaumbIe s pemenust 3anaun (YY1 1.1.3).
1.3.2. Bwibupames, aumanuzuposame, cucmemamuszuposams | VicxomHbele nanHbie BeiOupatorcs u3 tadmuist (YVY/] 1.3.2).
U UHmMepnpemupo8ams UHGOPMayulo paziudHbix U008 U

¢opm npedcmasnenus
*Homepa 3a0aHuUll, 8bIOCNEHHbIE HCUPHBIM KYPCUBOM, OMHOCIMCS K HAUMEHee YCHEUWHO 8bINOHEHHbIM 3A0AHUSM 8 OAHHOU 2PYnne Y4ACMHUKO8 IK3AMEHA
**xypcusom evidenenvl memanpeomemusle pesyivmamsl, gvixoosuue 3a pavku madauy lu 2 Koouguxamopa OI'D 2026 2. (Quszuxa, 9 knacc)

o Ilpeononoocenue o docmueHymsix U HeOOCMUSHYmulx memanpeomemuulx pezyromamax ©IOC

3agaHusi, KOTOPHIE BBIMOJHSINM YYAaCTHUKH 3TOW TPYMIbI, MOTYT CBHIETEIHLCTBOBAThH O CTENEHU CHOPMHUPOBAHHOCTHU
ITO3HABATEIbHBIX U KOMMYHUKATUBHBIX Y Y /].

Haubonee ycmemno mpomemMoHCcTpupoBaHa c(HOpMUPOBAHHOCTH ba30BBIX HCCleOBATENbCKUN aecTBuil u Pabota ¢
unpopmanueid. O cpopmupoBannoctd YYJ[ 1.1.1 cynuTe cinoxHo, T.K. 3aJaHUs, B KOTOPBIX MOXKHO ONHUPATHCA HA 3TU
METaNpeIMETHBIE PE3YIbTAaThl B PABHON CTEMEHU OTHOCATCS KAaK K YCIEIIHO BBIMOJHEHHBIM, TaK M HEYCHEUIHBIM JJIsl 3TOH
IPYNIbl yYaCTHUKOB dK3aMeHa. BO3MOXKHO, CITIOKHOCTH CBSI3aHbI C OTCYTCTBUEM IMPEIMETHBIX PE3YJIbTATOB.

3aganus, Kotopelie omnuparoTcas Ha YVYJ 1.1.3, 1.1.4, 1.1.5, 1.1.6 B cBoeM OOJIBIIMHCTBE HE BBIMOJHECHBI.
KommynukatuBabsie YV ]I, mpoBepseMbl B BbIIICYKA3aHHBIX 3aJaHUsl TakKK€ HE MPEICTABICHBI B PAJIEC YCHENIHBIX 3aJIaHUM.
BepositHo, uTO Yy 00y4aronuxcst He cpopMUPOBAHBI 3TH METAIIPEAMETHBIE PE3yJIbTaThI.

2.2.3. PexoMeHganuu AJsl yYUuTeJIeil 10 COBEPIICHCTBOBAHMIO NPENOAABAHUs YU4eOHOI0 NpeaMeTa rpymimne 00y4aouuxcs
C HU3KUM YPOBHEM NOATO0TOBKH

PexoMenmanuu OyayT MOCTPOEHBI Ha 3aJaHUSX 0a30BOTO M MOBBIIIEHHOTO YPOBHEHM CIOKHOCTU M Ae(UIIMTAX, KOTOPHIC
BBISIBIICHBI OTHOCUTEHHO 3TOU TPYTIIIHI.

PexoMenanuu, i yCTpaHEHUs] HEJOCTATKOB, BBISIBJIEHHBIX MPU BBINOJHEHUM 3aanuii 6, 7, 9 u 10 ykazansl B 1. 3.2.1.3.

3amanne 12 KM OI'D (puc. 3.2.-7) mo cBOEMY COJEpKaHUIO OYEHb CXOXKE€ C 3aJaHueM 6, KOTOpoe B 3TOW IpymIe
DK3aMEHYEMBIX  BBIMOJHEHO HEJOCTAaTOYHO ycmemHo. JlomosHeHWeM y HeMy SBIsSeTCsS TpeOOBaHWE:  OIICHHTH
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M3MEHEHUE/COXPAHEHUsT TIOJHON MEXaHWYECKOW SHEPTHH TMPH HAJMYWH CUJIBI TPEHUS. B CBS3M C 3TUM K METOIWYECKUM
pPEeKOMEHaIMsAM, KOTOpbIe yKa3aHbl B 11.3.2.1.3 crnexyeTr 100aBUTh CleAyOIIee:
1) mpoBecTH AEMOHCTPAIMOHHBIN SKCIEPUMEHT M0 TeMe «3aKOH COXPAaHEHUsS W MPEeBpaIlleHUsS MEXaHUYECKOW SHEPTUn»,
COMPOBOXKJIast €r0 00CYKICHUEM YCIIOBUM MPUMEHUMOCTH 3aKOHA,
2) momoOpaTh CEpPUI0 KA4YeCTBEHHBIX 3a/lad, B KOTOPBIX MPOWCXOAWT MEXaHWYECKOE [BIDKCHHE, I OIICHKHU
BO3MOKHOCTH/HE BO3MOXXHOCTH MPUMEHEHHUS 3aKOHA COXPAHEHHUS MEXaHUYECKON YHEPTUH.
II' B uuepumanbHOil cucTeme oTcuéra OpPYCOK CKOIB3HT C YCKOPEHHEM BHH3 M0
HAKJIOHHOH NJIOCKOCTH. ﬂCﬁC'['B}-’!OUlHC Ha HEro CHJLI li'lﬂ‘ﬁpil‘akl.)!lbl Ha pl!L‘}’lIKC.

Kak M3MEHAIOTCA 10 Mepe CIycKa CKOpOCcTh OpyCKa H €ro nojiHas MeXaHHJecKas
aHeprus’?

Jina kax10ii BeTHUMHBI ONIPE/IC/IMTE COOTBETCTBYHOIIMI XapaKkTep H3MEHECHHS:

1) ysennuusaercs

2) yMeHBlIaeTCA

3) He u3MeHseTcH
3anumuTe B Tabnuiy BeiOpaHHbIe UM(PL! LIS Kak10H (H3NUECKOH BeIHYMHBIL,
[{ndpe! B 0TBETE MOTYT NOBTOPATHCA.

CkopocTe Opycka [Tonnas Mexanu4veckas
Heprus Opycka

Pucynox 3.2.-7. 3a0anue 12 omxpvimoeo sapuanma KUM OI'D no ¢usuxe (ppacmenm)
3aganue 13 KM OI'D (puc. 3.2.-8) mo cBoeMy COAEp)KaHHIO OYEHb CXOXke C 3ajaHueM 10, KkoTopoe B 3TOW rpymrme
HK3aMEHYEMBIX BBIMIOJHEHO HEIOCTATOYHO YCHENIHO. B CBA3U € 3TUM K MeTo/AaM, KOTOpble yKa3aHbl B 11.3.2.1.3 Hago A100aBUTH
pelIeHre pacyeTHBIX 3a/1a4y Ha MPUMEHEeHHE (POPMYIIbI JJIs ONpeIeNICHUsI ONTUYECKON CHUITbI JIMH3BI.
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13 [Tpeamer, Haxoadmica Ha pacctoannu 45 or cobuparomei JTHH3bl, TPUOIHKAIOT
K JiH3e Ha pacctosiHue 2F (F — dokycHoe paccrosuue nuH3bl). Kak npu stom
H3MEHSIOTCS ONTHYECKAsA CUIIA JIMH3bI 1 pa3Mep n3obpasxenns npeamera?

JIns kau10ii BeJHUHHBL ONpeJie/IiTe COOTBETCTBYIOUIMI XapaKkTep H3MEeHeHus:

1) yBemnuuBaercs

2) yMeHblIaeTCs

3) He u3MeHseTcs
anuwure B Tabnuuy seibpantsie undpsl Uit Kamaoi Gunaeckoit BeIHUUHBL
Ludpsl B 0TBETE MOT'YT NOBTOPATHLCH.

OnrHiecKas Cuiia JIMH3bI PE‘I'!MCP H'!UGDEI}KCHHH
IMpeaMeTa

Pucynox 3.2.-8. 3adanue 13 omxpvimozo éapuanma KUM OI'D no ¢usuxe (ppacmenm)

3ananus 18 u 19 saBnAIOTCS KaueCTBEHHBIMH 33/1a4aMH, HO TaK KaK YYaCTHUKU B CBOEM OOJIBIIMHCTBE JINOO HE MPUCTYTHAIU
K UX BBIMOJHEHHIO, MO0 monyunsau 0 0aiioB, TO BEPOATHO OONBIIYIO POJb 3[€Ch UTPAIOT HE C(OPMUPOBAHHBIE MPEAMETHBIX
pe3ynbTaToB (YMEHUE OOBACHATHh (PU3NUYECKUE SIBJICHUS) U METAPEIMETHBIEC PE3yJIbTaThl (YMEHUE paboTaTh C TEKCTOM, CTPOUTH
JIOTUYECKHE YMO3AKIUEHHs], BBIPAXKaTh CBOIO TOUKY 3pEHUS B IUCbMEHHOM TEKCTE) 0€3 MPUBSI3KU K MPEAMETHBIM 3HAHUSIM.

TpeboBaHMSIMU K IOJTHOMY BEPHOMY PEILIEHUIO KAUECTBEHHOMN 3aJ1aul ABJISIOTCS:

1. IIpeacraBnenue NpaBUIBHOIO OTBETA Ha BOIPOC.

2. IlpuBeneHue IOCTAaTOYHOrO 0OOCHOBaHUS (OOBSICHEHUS), HE COJEprKallee OMMOOK U MOCTPOCHHOTO Ha MPUMEHEHUU
HAay4YHOU TEPMUHOJIOTUH.

OOyyenne OOBACHATH (HU3MUECKHE SBICHUS M pellaTh KAaueCTBEHHbIC 3a/Jaud pPEaJu3yeTcsl Ha MPOTSHIKEHUH BCETO
npouecca U3yueHus: PU3nKH, B TF0OOM KJlacce MpU U3yUEHUH JIF000M TEMBI.

MeTtoapl/npueMsl: OOBSCHEHUE MaTepuajia Y4YUTEJEM, YCTHbIE U NHCbMEHHBIE OOBSCHEHHUS YYalllUXCs, MOJABOASIINE
JMAJIOTH, pEelIEHNE KaueCTBEHHBIX 3a/1au (aHAIMTUKO-CUHTETUYECKUI METOL).

Meronnueckue peKOMEHIALNHN:
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1) ybenutech, yTo 0Oyvaromuecs BIaACOT 3HaHUSAMU GOopMyJI, (GU3HUUECKUX BEIUYUH, ONpeAeIeHUN PU3NUECKUX SIBICHUIN
4yepe3 UCIO0JIb30BaHUE Pa3IMYHbIX METO0B TEKYILEr0 KOHTPOJIA (TECTUPOBAHKE, PUINUYECKUN TUKTAHT U T.1.);

2) pa3BuBaiiTe y 00y4aromuXcs MPUBBIYKY 3a/1aBaTh BOMPOCHI, UCIIOJIB3Ys puEM «lloueMyukay: Kk 1r000My puznyeckomy
ABJICHUIO 3a/aBaiite Bompockl («I[louemy néx mnaBaer?», «lloueMy mpoBoja HarpeBaroTCsA?»), YUYUTE BbICTpAUBATh IEMOYKH:
«Ecmu... TO... MOTOMY 4TO...»;

3) B OCHOBE peIICHHS KaUeCTBEHHBIX 33]1a4 JIC)KUT aHATUTUKO-CUHHTETUYECKUI METO, B KOTOPOM MOXHO BBIICITUTH 3TAIbI:

1.  3HaKOMCTBO C YCJIOBMEM 3aJaud WU €ro aHaIM3: BeIAEIUTE (PU3UUECKHUE SBIICHUS, CBOMCTBA, (hHU3MUECKUE
BEITMYUHBI, O KOTOPBIX UAET pPEUb.

2. Ilnan pemenus: noadepuTe COOTBETCTBYIOIIMHA (DU3MYECKUN 3aKOH WM TPHUHIMI; MOCTPOUTE LETMOYKY
NPUYUHHO-CJIEICTBEHHBIX CBSI3€H: YTO U3 4ero BeiTekaeT? Kak m3MeHeHre OJHOro mapameTpa BIUsET Ha ApYrou (MO>KHO
UCIIOIb30BaTh MeTo rpada)?

3.  Peanuzauus rmiaHa: cO€UHUTE JAHHBIE U3 YCIOBUA C (POPMYIHUPOBKON 3aKOHA M MPOBEAUTE PACCYKIACHUS,
chopMynupyiTe OTBET (CHaua1a Ha3bIBAET 3aKOH, 3aTEM MPUBOAUT JOTHUECKHUE PACCYXACHUS, B KOHIIE — BBIBOJ).

4. [TpoBepka: mompoOyiTe pemmnTh 3a7a4y APYTHEM CIIOCOOOM, TIOCTaBbTE MPOCTON (DM3MUECKUN IKCIEPUMEHT
(MM «IKCTIEpUMEHT Ha OyMare» — MpeJICTaBbTE, YTO BBl €r0 MPOBOJIUTE) U T. 1.

K Bbmonnenuto 3amanust 20 y4acTHUKHM 3TOM TpyNIibl HE MPUCTYNAIM, YTO TAKKE€ KaK M B BBIIICONUCAHHBIX 3aJIJaHUSX,
CBUJIETEIBCTBYET O HEC(HOPMHUPOBAHHOCTU MPEAMETHBIX pe3yJbTaTOB (yMEHHE pellaTh pacu€THble 3aJadyd Ha Oaze 2-3
ypaBHEHUH, UCTIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3UUECKHE BETUYMHBI, B YACTHOCTH, 3alIUChIBaTh KPATKOE YCIOBHE
3a/layy, BBISBISATH HEJOCTAIONIME JIaHHbIE, BBIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE NJisi €€ pPEelleHUs], UCIOIb30BaATh
CIpPaBOYHbBIC JAHHBIE, MPOBOJUTH PACUYETHl M OLIEHUWBATH PEATUCTHUUYHOCTH IMOITYYEHHOTO 3HAaYeHHUs] (U3NYECKON BEINYHHBI;
yYMEHHE OMPEAENATh Pa3MEpHOCTh (PU3NYECKON BETMYUHBI, TOJyUYEHHOW MPU PELICHUH 33aJa4k) U METalpeMETHbIE PE3yIbTaThI
(yMeHue BBIOMpPATh CIOCOO pEIICHMS 3a/a4dl U BBISBISATh 3aKOHOMEPHOCTH MEXIy MCXOIHBIM U BBIXOJHBIMHU JaHHBIMH) 0e€3
NPUBS3KU K MPEAMETHBIM 3HAHUSM, T.K. HE ObLJIO JJa)Ke MOMBITKUA BBITIOJIHUTD 3aJaHHE.

TpeGoBaHUSIMH K TOJITHOMY BEPHOMY PEILICHUIO pACYETHOM 3a1a4 SBIISFOTCS:

1) BepHoO 3anucano kpatkoe ycinoBue 3a1auu (Uro Jlano? Uro Halitu? BHeceHbl HE0OX0IUMbIE CIIPABOYHbBIC JAHHBIE);
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2) 3anucaHbl ypaBHEHUS U (DOPMYJIIbI, MPUMEHEHHE KOTOPHIX HEOOXOIMMO U JJOCTATOYHO JJIS PEIICHUS 3314l BEIOPAHHBIM
CII0CO0OOM;

3) mpencraBieHbl HEOOXOAMMBIE MaTeMaTHUECKHE MPeoOpa3oBaHMsl U Pacu€Thl, C MOACTAHOBKOW YHUCIIOBBIX 3HAYCHUH
(hU3nYecKuX BEIUYHMH B HOPMYITY;

4) mpaBWIILHBIN YHCIOBOM OTBET C yKa3aHUEM €IMHUI] H3MEPEHUS BETMINHBI, U TIPEICTABIICH OTBET.

dopMupoBaHUE YMEHUSI PENIaTh pacueTHhIE (PU3MUECKHE 3a/1aUl PEeATM3yeTCs Ha MPOTSHKEHUU BCETO MPOIECCa U3yUCHHUS
¢bu3uKH, B TI0OOM KJIacce MPU U3yUYEHUH JTI000H TEMBI.

MeToapl/TipueMsbl: peleHrne pacueTHBIX (PU3NYECKHUX 3a/1a4.

MeToaudeckre peKOMEeH Al u:

1) y6enuTtech, 4To 00yUarOIIMECs BJIAICIOT 3HAHUAMHU HOPMYJI, PU3MUECKUX BEJIMUUH, ONIpeeeHUN PU3NUYECKUX SBICHUN
Yyepe3 UCIOJIb30BaHNE PA3IMYHBIX METOAO0B TEKYIIETO KOHTPOJIS (TECTUpOBaHUE, PU3NIECKHUI TUKTAHT U T.1.);

2) opraHuM3yiTe pelIeHne pacyeTHhIX (M3MUECKUX 3a/1ad C TIOCTENEHHBIM YBEIMYCHUEM KOJMYECTBA JECHCTBUI U 3HAHUI:
OT peIIeHHUs 3a7a49¥ Ha IPUMEHEHUE OAHOU (GOpMYJIBI K 2-3-M; OT (PpOHTANTBHOTO PEIICHUS Ha YPOKE K TPYIIIOBOMY, TAPHOMY U
WHUBUTy ATBHOMY;

3) IpPOAEMOHCTPUPYUTE CBSI3b (PU3HKK M MAaTEMATHKHU Yepe3 MCIOIb30BaHNE MaTeMaTHIeCKUX (HOpMyJl (BBIPOKECHHI) TIPH
penieHnn GU3NIECKUX 3a/1a4;

3) mpu oreHKe 00sA3aTeNbHO ONMUPANTECh HA KPUTEPUU OLICHWBAHWS, YCTAHOBIICHHBIC HE HW)KE TPEOOBAHHWHA K MOJTHOMY
BEPHOMY PEIICHUIO pacueTHhIX 3a1a4 B OI'D no dusmke.

2.3. MeToauyeckuili aHAJIW3 BbINOJHEHHUS 3aJaHUN O0Y4YaIOIIMMHUCH CO CPEJHHM YPOBHEM IMOATOTOBKHU (B rpymme
NMOJIYYMBIINX OTMETKY «4»), BKJII0Yas MeTOAMYECKHE PEKOMEHIAINH JIf YYuTelel

2.3.1. Onucanue mpeaMeTHONW MOATOTOBKH Y4acTHUKOB OI'D co cpenHuM ypoBHeM NOATOTOBKH, AHAJW3 TUIHYHBIX
Ae(pUuuMTOB B MOATOTOBKE
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o Onucanue oocmueHymuix npeomemuuvix pezyromamos @I OC: oceoeHHbIX mem npocpammol, CHOPMUPOBAHHBIX YMEHUU U
m.n.

JlocTUrHyThIE€ PE3yAbTaThl U TUMIMYHBIE 1eDUIIMTHI TPUBEAECHBI OTHOCUTENIBHO IPYIIbl YYACTHUKOB, MOJTYYUBIINX OTMETKY
«4y». Cpennuil MPOUEHT BBIMOJHEHUS 3aJlaHUii 0a30BOTO YpOBHS CHOXXHOCTU (91), cpenHui MPOUEHT BHIMOJHEHUS 3alaHUl
MOBBIIIEHHOTO YPOBHS CJIOXHOCTH (54), CpeHMil TPOICHT BBITTOJIHCHHS 3aJaHUH BBICOKOTO ypOBHS ciioxkHOCTH (16) Oymem
CUMUTATh TOYKAMHU OTCYETA.

MexaHnyecKkue sIBIICHHUS.

1.8* Cuna — BekTopHas ¢usnueckas BenuuuHa. / [I[puBoauTh npuMepsl GU3HMUECKUX BETUYMH M €IUHUILl UX U3MEPEHHUS
(Tekct) (3amanue 1).

1.16 PeaktuBHOE nBmxenue. / Pacrio3zHaBaTh MposiBIEHWE U3YYEHHBIX (U3MUECKUX SBJICHUM, BBIACISAS UX CYLIECTBEHHBIE
CBOMCTBA/TIpU3HAKK (PUCYHOK) (3a1aHue 3).

1.21 Atmocdepnoe npasnenue. 1.31 Texuuueckue ycTpoiicTBa: Oapomerp. /Bpiaensate mpuOOpbl Al H3MEpPEHUs
($U3UYEeCKUX BEMMUYUH (TEKCT) (3amanue 2).

1.16 3akoH coxpaHeHHs] UMITYJIbCa A7 3aMKHYTOM CUCTEMBI TeJl /BhIUNCIATh 3HAaU€HNE BETMYUHBI U aHAJIK3€E SIBJICHUHN C
UCIIOIb30BaHUEM (PU3UUECKUX MOJENEH, 3aKOHOB U (hopmyll (TEKCT) (3agaHue 7).

TemnoBble sSIBJICHUS.

2.6 Buytpennss sneprusi. PaboTa u Teronepeada Kak criocoobl U3MEHEHUs BHYTpeHHen sHeprun/ OnuchiBaTh CBOWCTBA
SBJICHHUSI 1O €ro XapakTEpHbIM MpPHU3HAKAM M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JlAHHOE (PU3NYECKOoe SIBICHHE
(cxemaTuueckuii pucyHok + TekcT)/ OmucbiBaTh (U3MYECKUE SBICHHUS M MPOLECCHI, UCHOJNB3Yys (U3MUYECKHUE BEIHYUHBI,
¢bu3nyeckre 3aKOHbI, IPUHIIMIILI ¥ aHaIu3 rpadukoB (rpaduk) (3axanus 4, 14).

2.10 Ucnapenue n konaeHcamnus. / OnuchiBaTh (GU3NYECKUE SIBICHUS U MPOIECCHI, UCMONb3Ys (PU3MUYECKHUE BEIHYUHBI,
¢buznueckre 3aKOHbI, MIPUHIIMIIBI U aHaIu3 rpadukoB (rpaduk) (3aganue 14).

2.8 HarpeBanue u oxnaxaenue tena. KoanuecTBo TemioTsl. YaenbHas TEIIOEMKOCTh / BhIUMCIATh 3HAU€HHE BEIMUYMHbI
IIPU aHAJIM3€e SBJICHUHN C UCIOJIb30BaHHEM (DU3UUECKUX MOJEseH, 3aKkOHOB U (hopmyt (TeKeT U rpaduk)/ OnuceiBaTh GU3NIECKUE
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SBJICHUSI M TPOLIECCHI, UCTONb3Ysl (PU3NUECKHE BEIMYHMHBI, (PU3NUECKHE 3aKOHbI, MPHUHIMIBI U aHanu3 rpadukoB (rpaduk)/
Pemate pacu€THbie 3a/1a4u, UCIIOJIB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIIME (PU3NYECKHE BETUYMHBI (KOMOMHUPOBAHHAS 33]1a4a)
(Texcr) (3amanus 8, 14, 22).

2.9 3aK0H COXpaHEHMs PHEPTUU B TEIUIOBBIX Mpoleccax. / Pemars pacu€THble 3a/1a4u, UCHOIB3YS 3aKOHBI U (HOPMYJIbI,
CBsI3BIBAIONME (PM3MUECKUE BETUIHHBI (KOMOMHUPOBaHHAS 3a71a4a) (TeKCT) (3amanue 22).

2.11 Bnaxunocts Bo3ayxa. 2.17 Texuuueckue ycTpoicTBa: icuxpomerp/ Beiaensate mpuOopsl A u3mMepeHus: (pusndaeckux
BeM4MH (TEKCT) (3agaHue 2).

DNEeKTPOMarHUTHBIE SBJICHUS.

3.1 Dnexrpuzanusa Ten. 3.2 BzaumopaeicTBue 3apsOKCHHBIX Tell. / AHalWM3UPOBATh OTAEIBHBIE ATallbl MPOBEICHUS
UCCJIeIOBaHUS HA OCHOBE €r0 ONUCAHUS: MHTEPHPETUPOBATH PE3yJIbTaThl HAOIIOIEHUNM U OMBITOB (CXEMaTUYECKUN PUCYHOK +
TeKCT) (3amanue 16).

3.6 Cuna toka. / [TpuBoauTh npuMepbl (PU3UYECKUX BEIUYHMH U €AMHUIL UX U3MEpeHUs (TeKCT) (3agaHue 1).

3.10 PaboTta u MOIIHOCTH 3nekTpuyeckoro toka/ [IpuBoauTe nmpumepsl PU3NUECKUX BEIUYUH W €IUHUI] UX U3MEpPEHUs
(texct)/ [IpoBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMUMH (3KCIEPUMEHTANIbHOE 3aJJaHie Ha pealbHOM 000pYyI0BaHHH). /
Pematp pacuéTHble 3a1a4u, UCTIOIB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (PU3MUECKUE BEINYMHBI (KOMOMHHPOBAHHAS 3a/1a4a)
(Texcr) (3amanums 1, 17, 22).

3.13 MaruutHoe 1oJ€e NOCTOSHHOro MarHuta. / OObSICHATH OCOOCHHOCTH TMpPOTEKaHUs (U3HUECKUX SIBJICHUH,
UCIIOIb30BaTh (DU3NYECKHUE BETUYMHBI U 3aKOHBI JIJIs1 00BsICHEHUsI (CXeMaTHYECKUN PUCYHOK + TEKCT) (3aaHue 5).

3.18 TexHuveckue ycTpoiCTBa: ANEKTPOCKOI / AHATU3UPOBATh OTJEIbHBIC ATAIbl MPOBEACHUS UCCIIEIOBAHUS Ha OCHOBE
€ro OINMCAHUs: UHTEPIPETUPOBATH PE3YIbTAaThl HAOMIOIEHUN U ONBITOB (CXEMaTHYECKHI PUCYHOK + TeKCT) (3aaanue 16).

3.21 3akon otpaxenus cera. 3.22 Ilpenomnenue cera / [IpoBoauTh mpsMble H3MEpEeHUS (PU3MUYECKHX BEIHYHUH C
MCIIOJIh30BAaHNEM U3MEPHUTEIBLHBIX MPUOOPOB (oTtorpadus) (3aganue 15).

KBaHTOBBIE ABJICHMUS.

4.3 CocrtaB aroMHoro sizpa. M3ortomnbl / BpluncnsaTe 3HauY€HHE BEJIMYUHBI MPU aHAIM3€ SIBJICHUUA C UCHOJIb30BAaHUEM
(hu3nyeckux Mojiene, 3aKkoHoB U popmy (Teker) (3amanue 11).

* Koo npoeepsiemvix s1emeHmog codepicarnusi 6 coomeemcemeuu ¢ Koouguxkamopom OI'D 2026 o. (Qusuka, 9 kracc)
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o Amuanuz munuumvix de¢uuum06 6 npeamemnoﬁ no02omosKe: Heoc80eHHble Ul CAab0 0CB80eHHble MmeMbl npocpammel,
H€C¢OpMup06aHHbl€ U HeooCmamouHo Cd)OpMUpOG(lHHble VYMeHUA, HABbIKU, 6UObL NO3HABAMENLHOLL Oeﬂmeﬂbﬂocmu,

npoAasaAruuecis 6 munuiHsvlx ouuoKax npu 6blNOJIHEHUU COOMeemcneayroux 3a0aHUll

Tabauya 2-3

TeMbl MporpaMMsl U yMEHUS

Kunacc(-b1) u3yuenus B
cootBercTBUU ¢ POIT

Mexannueckue siBienus: 1.8% Cuna — BekropHas (usmnueckas BenmnuuHa. Crnoxxenue cui. 1.10 Bropoii
3akoH HproToHa. CoHAINpaBI€HHOCTh BEKTOPA YCKOPEHMS TEJla M BEKTOpa CHIIbI, IEUCTBYIOIIEH Ha TEJO
(3amanue 6)

-OIMUCHIBaTh HM3yYEHHBbIE CBOMCTBA Tel M (U3NYECKUE SBICHUS, HUCHOIb3YS (U3NYECKHUE BEITMUHMHBI
(yckopeHHe), TpU OMHMCAHUHM TNPABWIBHO TPAKTOBAaTh (DU3WYECKHH CMBICT HCIOJNb3YEMBIX BEIWYHH,
HaXOJUTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMYUHY C JPYTMMU BETUYUHAMU,

- XapakTepu3oBaTh (pu3nyecKue SBJICHUS U MPOLECCH, UCNOB3Ys 2 3akoH HploTOHA.

9 knacc (0a30BbIN YPOBEHB)

Mexannueckue siBieHus. 1.10 Bropoii 3akon HptoroHa. CoHanpaBieHHOCTh BEKTOpAa YCKOPEHUA Tela U
BEKTOpa CHJIBL, eHCTBYomEel Ha Teno. 1.19 IlpeBpalieHne MexaHMUECKON SHEPTUM NPU HAJIUYUU CUIIBI
TpeHus (3amanue 12)

- OIMCHIBaTh W3yYEHHBIC CBOMCTBA TeN M (U3UYECKUE SBICHHS, HCIOIb3ys (U3NYECKUE BEITUYMHBI
(cKOpOCTb, yCKOpEHHUE, TOJHAas MeXaHW4eckash OHHeprus), MpH ONUCAHUU NPAaBWIBHO TPAKTOBATh
($U3NYEeCKU CMBICI UCTIONB3YEMBIX BEJUYMH, HAXOAUTH (DOPMYJIIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3NUYECKYIO
BEJIMYUHY C IPYTMMHU BEJIMYUHAMH,

- XapaKTepHU30BaTh (PU3NUECKUE SBICHUS U MPOIIECCHI, UCTIONb3YA 2 3aKOH HbI0TOHA, 3aKOH COXpaHEeHHUs U
MIPEBPALICHNS] MEXAaHUYECKON SHEPTUU.

9 xmacc (6a30BbIN YPOBEHbD)

Mexanundeckue siBiieHus. 1.28 3Byk. [ poMKOCTb 1 BbICOTa 3BYyKa (3amanue 18)

- ONMCHIBATh N3yUYEHHBIE CBOWCTBA Te U (PU3MUYECKUE SBICHHS, UCTIOIB3Ys (PU3NUYECKHE BETMYUHBI (JUTMHA
BOJIHBI, 4aCTOTa KojeOaHHi, BEICOTAa TOHA 3BYKOBOT'O CUTHAJIA),

- O0BACHATH (U3MYECKHUE MPOIECCHl M CBOMCTBA T€Jd, B TOM YHCI€ M B KOHTEKCTE CHUTyalul
IIPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIIATH NPUUMHHO-CIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHUE
u3 1-2 JOrMYeckHX IIAroB C HCHOJb30BaHMEM |—2 H3Y4YEHHBIX CBOHCTBAa (DM3WYECKHUX SIBICHU,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH.

9 xmacc (6a30BbIN YPOBEHbD)

Tennosele siBneHus. 2.4 TemioBoe paciiupeHue U cxatue (3aganue 19)
- pa3nuyaTh SBJICHUS (TETJIOBOE PACHTUPEHHE U CIKATHE),
- OIMCHIBATh W3YyYEHHBIC CBOMCTBA Ten M (U3MYECKUE SBICHHS, MCIOIb3Ysl (U3NYECKUE BEITUUMHBI

8 xiacc (0a30BbBIN YPOBEHB)
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(Temneparypa, BHyTPEHHSISI DHEPTH),

- O0BACHATH (U3MYECKHUE MPOIECCHl M CBOMCTBA T€Jd, B TOM YHCI€ M B KOHTEKCTE CHUTyalul
IIPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIISATH NPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHHUE
u3 1-2 JOrMYeckHX IIAroB C HCHOJb30BaHMEM |—2 H3Y4YEHHBIX CBOHCTBAa (DM3WYECKHUX SIBICHU,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH.

DnexTpoMarHuTHbIE siBieHus. 3.2 B3auMopelicTBue 3apskeHHbIX Tel. 3akoH Kyinona (3aganue 9)
- BBIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE JUISl pEILEHMsI, TPOBOJIUTH PACUETBHI.

8 xiacc (0a30BbBIN YPOBEHB)

DNeKTpOMarHuTHEIE siBjieHU. 3.13 MarautHoe mose MoCcTOSHHOTO MarHuTa (3agaHue S)

- pa3nuyaTh SBJICHUS (B3aUMOCHCTBHE MarHUTOB) 1O OMTMCAHUIO X XapaKTEPHBIX CBOMCTB,

- pacmo3HaBaTh MPOSIBICHNUE U3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUPE,

- OOBACHATH (PU3NUYECKHE TPOIECChl M CBOWCTBA TeJI, B TOM YHCIE€ M B KOHTEKCTE CHUTYaIluil
MIPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa.

8 xiacc (0a30BbBIN YPOBEHB)

DOnekTpoMarHuTHBIC siBiieHus. 3.21 3akoH otpaxkeHus cBera. 3.22 [Ipenomnenue crera (3aganue 15)

- pa3nuyarh SBICHUS (OTpaXEHHE M IPEJOMIICHHE CBETA) IO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE,

- IPOBOJUTH NPSIMBIE H3MEPEHUSL.

9 xmacc (6a30BbIN YPOBEHbD)

OnekTpomMarHuTHbIC siBiieHUs. 3.24 Jlunza. Xon nydeit B auH3e. POKYCHOE pacCTOSHUE JIMH3BL. (3aaHue
10)
- MOJyYeHHEe U300paKE€HUH C TTOMOIIBI0, COOMPAOIICH U PACCEUBAIONICH JIMH3.

9 xmacc (6a30BbIN YPOBEHbD)

OnexTtpoMarHuTHele sBiaeHUs. 3.24 Jlunza. Xonx mayueil B nuH3e. DOKYCHOE pPACCTOSHUE JIMH3BL
OnTuueckas cuiia JTUH3H (3agaHue 13)

- IOJTyYeHHEe N300pakeHHI ¢ TTOMOIIbI0, COOMPAIOIIEH U pacCenBaIOLICH JIHH3,

- OIUCHIBaTh W3yYEHHBIC CBOMCTBA Tel M (U3UYECKUE SBICHMS, MCIOIb3ys (U3NYECKHE BEIUYMHBI
(pokycHoe paccrosiHMEe, ONITHYECKAs CUJIa JIMH3HI),

- MPOBOAUTH OMBITHI TIO HAOIMIOJACHUIO (PU3NUYECKUX SBICHHH WIM (PU3NYECKUX CBONCTB TeN (M3y4CHHE
CBOWCTB M300paXCHHUS NPEMETa B cOOMpArONIEeH JIMH3E).

9 knacc (0a30BbIN YPOBEHB)

10

DJIEKTpOMarHuTHbIE  SIBJICHHUS. 3.7  DJEKTPUYECKOE CONPOTUBICHUE. Y ACIBHOE  AJIECKTPUYECKOE
conpotuBieHue. 3.8 3akon Oma s ydacTka 3JIeKTpruueckoi uenu (3aaanue 20)

- OMKCHIBATh U3yUYEHHBIE CBOMCTBA TN U (PU3UYECKHUE SABJICHUS, UCIIONb3Ys (hU3HUECKUe BEIUUMHBI (CHiia
TOKA, AJIEKTPUYECKOE HAIpPSKEHUE, CONMPOTUBJICHUE MPOBOAHHUKA, YJIEIbHOE CONMPOTHUBIICHHE BEILECTBA),
0003HAYEeHUS M EIUHUIBl (U3MYECKHX BEIUYMH, HAXOJUTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO
(U3MYECKYIO BETHUUHY C APYTUMHU BEITHYUHAMH,

-pemaTh pacyeTHbIE 3a/1aul B 2—3 NEeWUCTBUS, UCIIONIb3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAONINE (PU3UUECKHE

BCJIMYHMHBI: HA OCHOBC aHaJin3a YCJOBUSA 3ada4M 3allUMCbIBATH KPATKOC YCJIOBHUC, BBLIABJIATH HCIOCTATOK

8 kitacc (6a30BbIi YPOBEHB)
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TAHHBIX JIJIS pelIeHUs 3a7]a4ui, BEIOUpaTh 3aKOHBI U (hOpPMYIIbl, HEOOXOAUMBIE AJIsl €€ PELeHUs, TPOBOIUTH
pacueThl ¥ CPABHHUBATH MOTYYCHHOE 3HAYCHHE (PU3MUECKON BETMUMHBI C U3BECTHBIMH JJAHHBIMH.

Mexannveckue sBienus. 1.23 3akoH Apxumena. Dopmyra ajis ONpeneieHUs BBITAJIKUBAIONIEH CHIIBL,| 7 Kiacc (0a30BBIA YPOBEHB)
NEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B AKUIKOCTh WM Ta3. Y CIIOBUE IJIaBaHus Tena (3aganue 21)
- peliaTh pacueTHble 3aa4u B 2—3 IEWUCTBUSA, UCTIOIb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (PUINUECKUE)
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auyd 3alKChIBATh KPATKOE YCJIOBHE, BBISBIATH HEJIOCTATOK
TAHHBIX IS peUIeHUs] 3aja4ul, BHIOMPATh 3aKOHBI U ()OPMYJIbI, HEOOXOJUMBIE JIIsl €€ PEIICHNUs, IPOBOIUTH
pacueThl ¥ CPAaBHHUBATH MOTYYCHHOE 3HAYCHHE (PU3MUECKON BETMUMHBI C U3BECTHBIMH JTAHHBIMH.

11

* Koo npoeepsiemvix s1emenmog codepicanusi 6 coomeemcemeuu ¢ Koouguxkamopom OI'D 2026 o. (Qusuka, 9 kracc)

o PeanucmuuHvle «30Hbl pocmay 6 wacmu npec)MemHoﬁ noo02omosKu 0Jis Y6epeHHOo20 noJjty4eHusl ommemxu «S5»

JI71st yBEpEHHOTO TOJTYYEHHUSI OTMETKHU «5» OyJEeT TOCTATOYHO BBITIOJHUTH 33JlaHus 0a30BOT0, TMOBBIIIEHHOTO W YaCTHYHO
BBICOKOTO YpOBHEW CIIO)KHOCTU. B HACTOSIIIMIA MOMEHT CpeJHUMN MPOLIEHT BBHIMOJHEHUS 3aJaHUil 0a30BOr0 YpOBHS CIIOKHOCTH
coctasisieT 91%. K nsatu 3apanusim 6a3zoBoro yposHs (5,6,9,10,15) sk3amenyembie, He MOTYUYUBIINE MAKCUMYM, IPUCTYIIATIH, HO
nonyuuiau 0 6amnoB, 12 v 13 3agaHus BRINOJHEHB! HAa 1 6au1 BMECTO 2-X, T.€. YaCTUYHO.

CpenHuil MPOUEHT BBIOJHEHUS 3aJaHUI MOBBILIEHHOTO YPOBHS CIIOKHOCTH cOCTaBisieT 54%, nBa W3 HUX BBITOJIHEHBI
OoJiee ycCIenHo, 4eM TpH ApYyruX: K 3aganusM 18 u 19 ydactHuku rpynmsl b0 He mpuctynand, auoo nomydwiu () 6amios, K
BBINIOJHEHUIO 33/1aHusl 20 He MPUCTYIAIIH.

CpenHuii POIEHT BBIMOJIHEHUS 3aJIaHUil BBICOKOTO YPOBHSI CI0KHOCTH-16. J[Ba BBIMOJHEHBI YCHEIIHO, B TOM YHUCIIE U
pacyeTHas 3aja4a, HO K 3aJ1aHUI0 21 y4aCTHUKH 3TOM TPYNIIbI HE MPUCTYMNAIIH.

BrimeykazanHoe OyeT SBIATHCS «30HOM POCTay.

2.3.2. MeToan4yecKkuii aHAIU3 Ka4YeCcTBa 0CBOeHHMS MeTanpeaMeTHbIX pe3yabTatoB PI'OC yyacTaukamu OI'J co cpennum
YPOBHEM IOATOTOBKH

o Paszsepuymsiii KoMMenmapuii Ha OCHOGe 3A0aHull / 2pynn 3a0aHutl, Ha YCNEUHOCMb GbINOJHEHUS KOMOPbIX MO2ld
NOBIUAMb  OOCMAMOYHASL UMY HeOOCMAamoyHas CQHOPMUPOBAHHOCMb MEeMAnpeOMemublX YMeHUl, ¢ YKa3aHuem
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coomeemcmeyrouwux MemanpedMemelx ymeHuiZ U ux nposaeierusl 6 munuinslx owubKax 6 omeemax Y4acmHUKoe
IK3aAMeHA Ha coomeemcemeyruiue 3a0aHUs

Howmep 3ananus
KUM*

MeranpenqmetrHoe  ymeHue  (KOf

METaIpeaMETHOTO pe3ysibrara)™*

IIPOBEPSIEMOTO

HpOHBHeHI/IH B TUIIMYHBIX OIIMOKaX

1,2

1.1.3. C yuéroMm mnpeanoXeHHOW 3aJaud BBISABIATH
3aKOHOMEPHOCTH W MPOTHBOPEUYHUS] B paccMaTpUBAEMBIX
dakrax

VYcranaBnuBaercsi mpsiMoe (WIM METOAOM HCKIIOYEHHs dYepe3
POTHUBOPEUHSI) COOTBETCTBUE MEXKIY (U3NUECKIMHU BETMUNHAMU H
eIMHUIIaMU u3Mepenus, mpudopamu (YY/1.1.3)

3,4

1.1.2. VYcraHaBnuBaTh  CYIIECTBEHHBIM  MPU3HAK
KIacCU(PUKALUM, OCHOBAaHUS i OOOOIIeHHWS U
CpaBHEHHSI, KPUTEPHH ITPOBOIUMOTO aHATN3a

1.3.2. Buibupame, AHATUUPOBAMD,
cuCmemMamusuposams u UHMEPNPemuposams
ungopmayuro PA3NUYHBIX 81008 u gopm
npeocmasieHusl.

B TexcToBOM ommcaHUN 3KCIIEPUMEHTA BBISBIISCTCS CYIIECTBEHHBIH
MPU3HAK (PU3HUECKOTO SBJICHUS, KOTOPBIM CIYKHUT OCHOBAaHUEM JIJIS
onpenenenus ero suna (YVYJI 1.1.2).

AHanu3upyercsi,  MHTEPIpETUpyeTcs  TEeKCT  (hU3HYECKOro
COIEpKaHUs, KOTOPBIH CONEPKHUT ONHCAHWE SKCIEPUMEHTa |
PUCYHOK, oTpakaromuii ero (YVY /I 1.3.2).

1.1.4. BbIABIATH NPUYMHHO-CIEACTBEHHBIE CBS3M IIpU
W3yYEHUU SBJICHUNA U MPOLIECCOB.

1.1.5. JlenaTh BBIBOJIbI C UCIOJIB30BAHUEM JETyKTUBHBIX
U MHAYKTHBHBIX YMO3aKIIOYEHUH, YMO3AaKIIOUEHUH IO
aHaJoruH, (POPMYJIHPOBATH THIIOTE3bI O B3aUMOCBA3SIX

Briasnsaiorcsa yCJ10BUsA pasaciICHUA cMeEcHu C IIOMOIIIBIO
noctostHHOTO MarauTa (YY /[ 1.1.4)

BroiaBasaiorcs runoressl U MpaBUJIBLHBIC BBIBOJbI O NPCIJIOKCHHOM
croco0e pasleNieHus] CMECH PEYHOTO TecKa M METauIn4eCcKOi

crpyxku (YY 1.1.5).

6,7,9,10,11,13

1.1.1. BpigBiaaATh W XapakTepU30BaTh CYLIECTBEHHBIE
MPU3HAKH OOBEKTOB (SIBICHUH).

1.1.3. C y4éroM npemIOKEHHOW 3a/lauyd BBISBIATH
3aKOHOMEPHOCTU U MPOTUBOPEUHsSI B PaCCMAaTPUBAEMBIX
(akTax, TaHHBIX U HAOMIOACHUSX; MIpeIaraTh KPUTEpUu
JUISL BBISIBJIEHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUYUH.
1.1.4 BpISBIATH NPUYMHHO-CIEIACTBEHHBIE CBSI3U TPHU
W3YUYEHUU SIBJICHUM U MPOIIECCOB.

BrIsiBRsIIOTCS CylIeCTBEHHBIE MPU3HAKU (IBUKEHHUE M0 HAKIOHHOM
IJIOCKOCTH C YCKOPEHHEM, [IBIJKEHHE KaK €IWHOE LEeJoe,
B3aUMOJICMICTBUE  DJEKTPUUYECKHUX  3apsioB,  JIEUCTBUTENIBHOE
M300pakeHNe M M3MEHEHHUE TOJOKEHUS MpeIMeTa OTHOCHUTEIHHO
cobuparomeii TuH3bI, cocTaB siapa atoma) (YY [ 1.1.1).

BrisBisiercs: 3akoHOMepHOCTHh (BTOpoil 3akoH HblOoTOHA, 3aKoH
COXpaHEHHUs HUMITylbca, 3akoH Kynona, 11 wu300paxeHus
mpenMera B JBOMHOM (hOKyce, MeXAy TMOPSAKOBBIM HOMEPOM
XUMHUYECKOTO DJJIEMEHTa M MAacCOBBIM YHCJIOM H30TONA) B
COOTBETCTBUHU C KPUTEPUSIMHU, ONMUCAHHBIMU B YCIIOBUU (YCIOBUS
MIPUMEHUMOCTH  3aKOHOB: HHEpLUHaJbHas CHCTEMa OTCYETa,
JIBUKCHHE C YCKOPEHHEM, PaBHOJCHCTBYIOIIAS CHIIA, aOCOIIOTHO
HEYNPYTMd yJaap M 3aMKHYTas CHCTEMa, B3aUMOJEWCTBUE JIBYX
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HEMOJBM)KHBIX TOUEUHBIX 3apsi/l0B, COOMpArOIas JIMH3a, U30TOIOB)
(YVYI 1.1.3).

VYcraHaBIMBaeTCs CBSI3b MEXIY HANpPaBICHUEM YCKOPEHUS U
PAaBHOJCHCTBYIOLEH CWION; MEXIY MAacCOM U CKOPOCTBIO; MEKIY
CWJIOH, 3apsiIOM U PAaCCTOSHUEM MEXJy HUMH; MEXIy pa3MepoM
npeaMeTa U M300pakeHust, MeXIy (POKYCOM M ONTUYECKON CHUIION;
MEXIy  KOJMYECTBOM  HEWTPOHOB, MOPSAKOBBIM  HOMEPOM
XUMHUYECKOTO dIeMeHTa M MacCoBBIM unciom (YVY][ 1.1.4).

8,12

1.1.1. BpisgBaaATh W XapakTepHU30BaTh CYIIECTBEHHBIE
MPU3HAKH OOBEKTOB (SIBICHUH).

1.1.3. C y4éroM npemIOKEHHOW 3a/lauyd BBISBIATH
3aKOHOMEPHOCTU U MPOTUBOPEUHsSI B PaCCMAaTPUBAEMBIX
(akTax, TaHHBIX U HAOMIOACHUSX; MIpeIaraTh KPUTEpUu
JUISL BBISIBJIEHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUYUH.
1.3.2. Buioupame, AHAIU3UPOBAMD,
cucmemamusuposams u UHMEpPNPemupo8ams
unghopmayuro PA3TUYHBIX 81008 u dopm
npeocmasieHus.

BoIsSBRSIIOTCS CyIIECTBEHHbIE TMPU3HAKU (OXJIaXJACHHUE TBEPIOTO
TeJa, paBHOYCKOPEHHOE JBM)KCHHE 10 HAKJIOHHOM TUIOCKOCTH MPHU
Hajguauu cwibl Tperus) (YY ]I 1.1.1).

BrisiBnsieTcs: 3aKOHOMEPHOCTH B COOTBETCTBHH C KPUTEPHSIMH,
ONHCAaHHBIMH B ycioBUU (dopMyna Jisl onpeesieHus KOJU4ecTBa
TEIUIOTHI TPH  BBIIBICHHOM TPOIECCe, CB3b CKOPOCTH U
YCKOPEHUS, 3aKOH COXPAaHCHMsI TOJHOM MEXaHMYECKOW SHEPIHH)
(YYO1.1.3).

OmnpenensitoTcsi UCXOAHBIE JaHHbIE TO Tpaduky (ONpeneIuTh
3HaueHUs (PU3UYECKHX BENUYMH, HEOOXOAMMBIX /ISl pacdera, ¢
Y4ETOM €IMHUYHOTO MHTepBaia Ha rpaduke) (YY1 1.3.2).

14

1.1.1. BpIgBAATP M XapaKTepU30BaTh CYLIECTBEHHBIE
MPU3HAKH O0BEKTOB (SIBJICHH ).
1.3.2. Buibupame,
cucmemMamusupos8ams u
ungopmayuro DPA3IUUHbIX
npeocmasieHusl.

AHATUZUPOBAND,
UHmMepnpemupo8anms
81008 u dopm

BBISBISIOTCS CYIIECTBEHHBIE TMPH3HAKU (CBS3b TEMIEPATyphl CO
BpeMeHeM B TeroBbIX nporieccax) (YY I 1.1.1).

OHpe[[eJ'DIIOTCH BHUJIbI TCIJIOBBIX IMPOLICCCOB IS KAKAOTO ydaCTKa
Ha rpaduke (YVY]] 1.3.2)

15

1.1.1. Bwiagname u Xapakmepuzoeamsv CyujecmeeHHble
NPUBHAKU 0O0BbEKMOo8 (S61eHUlL).

1.2.1. IIpoBOAUTH MO CaMOCTOSITENBHO COCTABIEHHOMY
IJIAHY OTIBIT, HECIOXKHBIA AKCIIEPUMEHT

BrisBnsiercst yroun najgenus, otpaxkenus u otpaxkenust (YY/ 1.1.1)
[IpoBoAMTCS YacTh HECIOKHOTO SKCIEPUMEHTa, CBS3aHHOTO C
IpoBeeHueM npsiMoro usmepenus (YY1 1.2.1)

16

1.1.1. Bwiagname u Xapakmepuzoeams CyujecmeeHHble
NPU3HAKU 00bEeKMOo8 (61eHUlL).

1.2.3. CamocTtosTensHo (HopMyIHpoBaTh 0000IICHUS U
BBIBOJIBI 10 pe3yJIbTaTaM IMPOBEACHHOTO HaOJIOICHUS,
OIIBITA, HCCIIEIOBAHUSI.

BrisiBnsieTcss pasHHMIIAa MEXAYy ONbITAMU (pasiuuMe B yriax
pacxoXaeHus JenecTkoB ekTpockona) (YVY 1.1.1)
[To pe3ynpTaTam ONBITOB, MPEACTAaBICHHBIX Ha
dbopmynupyrotes BeiBoabl (YY1 1.2.3)
JlenaioTcss  MpennoJokeHus 00

PHUCYHKE,

00BEKTaX, KOTOpbIE  HE

46



1.2.4. IlporHo3upoBaTb BO3MOXHOE JajbHEiIIee
pa3BUTHE TIPOIECCOB, COOBITUH M WX TMOCIEACTBHS B
AQHAJIOTUYHBIX WM CXOIHBIX CHUTYallUsiX, BbIJIBUIaTh
MMPCAIIOJIOXKCHUA 06 HUX pa3BHUTHHU B HOBBIX YCIIOBHUAX U
KOHTEKCTaX

MPEJCTaBIICHBl HAa PUCYHKaX, HO SBIISIOTCS YacTh IKCIICPUMEHTA
(nanouka, Tkanb) (YY/ 1.2.4).

17

1.2.1. IIpoBOOUTh MO CaMOCTOSTENBHO COCTABIEHHOMY
IUIaHY OIBIT, HECIIOKHBIN SKCIIEPUMEHT.

1.2.2. OueHuBaTh NPUMEHUMOCTH U JIOCTOBEPHOCTH
MHpOpMalMY, TIOJyYEHHOH B XOAE HCCIIEI0BaHMs
(3KCrIepUMEHTa).

3.2.1. Bimaners cnocobamu
CaMOMOTHBAIMU U pedICKCHH.
3.2.2. BHOCUTH KOPPEKTUBBI B JIEITEIHLHOCTh HA OCHOBE
HOBBIX OOCTOSITENLCTB, HM3MEHMBIIUXCS CUTYalluH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH.

CaMOKOHTPOJTS,

Ha ocHoBe chopmynupoBaHHOTO 3aJaHHs OMpPEAeseTCs IIelb
JKCTIEpUMEHTA | T1aH ero BeimosHeHus (YY/[ 1.2.1).

B XOAC OJKCICPUMCHTA CONOCTABJIAAKOTCA PE3YJIbTAThI IMPAMBIX U
KOCBEHHBIX  HW3MEPEHHH,  MOTPEIIHOCTh  HM3MEPEeHUs I
onpeneneHus: qocrosepHoct (YY1 1.2.2).

[Ipu BBINONHEHUHU HKCIIEPUMEHTA COOIONAIOTCS MPaBUiIa TEXHUKH
6e3omacHocTH, 9TO TpeOyeT camokoHTpois (YVY ] 3.2.1).
DKCIEPUMEHT MPOBOAUTCA B HOBBIX ycioBusx [1I119, Bo3MoxkHO ¢
o0opyoBaHUEM, KOTOPOE OTIMYAETCS MO BHEIIHEMY BHIY U TIO
XapaKTepUCTHKaM OT paHee MCIOJb3yeMOro B Impoliecce 00ydeHus
(YY[3.2.2).

18

1.3.2. BeiObupath, aHaTU3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATh WHMOPMALIUIO PA3NUYHBIX BHIIOB U
dbopm npeacTaBIeHUS

2.1.1. Bvipasicams cebsl (c6010 MOUKY 3peHUsl) 8 YCIHbIX
U NUCLMEHHBLX MEeKCMAX.

PabGotass ¢ TekcToM (HU3MUECKOTO COAEpkKaHUsS, DK3aMEHYEMbIS
aHATM3UPYIOT €r0 M BHIOUPAIOT WH(POPMAIINIO, KOTOPasi OTHOCUTCS
K pemenuto 3agaun (YY1 1.3.2).

Pemenne mpexacraBnsercss B (popMe THHCBMEHHOTO  TEKCTa,
BKJTFOYAromero oTeeT u obocHoranue (YVYJI 2.1.1).

19

1.1.4. BbIABIATH NPUYMHHO-CIEACTBEHHBIE CBS3M IIPU
W3yYEHUHU SBJICHUNA U MPOLIECCOB.

1.1.5. JlenaThb BBIBOJIbI C UCIOIB30BAHUEM JETyKTUBHBIX
U MHAYKTHBHBIX YMO3aKIIOYEHUH, YMO3AKIIOUEHUH IO
aHaJIOruH, (POPMYIHPOBATH TUIIOTE3bI O B3AUMOCBSI3AX.
2.1.1. Bepaxxatb cebst (CBOIO TOUKY 3pEHHS) B YCTHBIX U
IIMCbMEHHBIX TEKCTaX.

Pemenne mpexacraBnsercss B (popMe NHCBMEHHOTO  TEKCTa,
BKJTFOYAromero oTeeT u obocnosanue (YVY/I 2.1.1).

OTtBeT sBISETCS PE3yIbTATOM YMO3aKIHOYEHHUH, MOCTPOCHHBIX Ha
¢usnueckux 3Hanusx (YVY/]I 1.1.5).

JUis  1OCTPOEHMsST YMO3AaKIIOYEHUN BBIABISIIOTCS I[PUYMH U
cnenctBus ¢puzudeckoro seiaeHus (YVY/I 1.1.4).

20

1.1.3. C yuémom npeonodicenHol 3a0aqu BblAGIAMDb
3GKOHOMEPHOCMU.

1.1.6. CamocTosiTeTbHO BBIOMpPATh CIOCOO PEIICHHS
y4eOHOI 3a/1auH.

1.3.2. Buioupame,
cucmemMamusuposams u

AHAIUZUPOBAMNY,
UHmMepnpemuposans

AHanu3upys yCIOBHE 3a/1ayd, ONPEACIACTCS aJTOPUTM PEIICHHS
pacuetHoii 3agaun (YVY /] 1.1.6).

Ha ocHOBe WCXOIHBIX JAaHHBIX BBIABISIOTCS 3aKOHOMEPHOCTH,
HeoOxoaumebie i pemenus 3anaqn (YVY/[ 1.1.3).

Ncxonupie nanawie BeiOuparorces u3 tadmuiel (YVY /] 1.3.2).
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UHGOpMayuro pa3iuuHbIX 6U008 U hopm npedcmasieHus
21,22 1.1.3. C yuémom npednodiceHHOU 3a0ayu 6vlA61AMb | AHAIM3UPYS YCIOBUE 3aa4d, OMPENESIeTCS aJITOPUTM PEIICHUs
3AKOHOMEPHOCTIU. pacuetHoii 3agaun (YVY/] 1.1.6).

1.1.6. CamoctosiTenbHO BBIOMpaTh croco0 pemeHus | Ha OCHOBE HMCXOAHBIX JaHHBIX BBIBISIIOTCS 3aKOHOMEPHOCTH,
y4eOHOMU 3a/1a4H. HeoOxoaumble 11s pemenust 3anaun (YY1 1.1.3).

*HOMepa 3adaHuﬁ, gvlOeeHHble HCUPHBIM KYPCUBOM, ONMHOCAMCA K HAUMEHREE YCNEULHO 6blNOJIHEHHbIM 3A0aHUAM 8 OAHHOLL ecpynne y4aCmHUKO8 IK3amMernda
**xypcusom svioeienvl memanpeomemusle pesyivmaml, svixoosuue 3a pavku madauy lu 2 Koouguxamopa OI'D 2026 2. (Quszuxa, 9 knacc)

o Ilpeononoocenue o docmueHymsix u HeOOCMUSHYmulx memanpeomemuulx pezyromamax ©IOC

3amannsi, KOTOPHIE BBITIONHSIN yYaCTHUKH ATOW TPYMIbI, MOTYT CBHJETEIHLCTBOBATH O CTEMECHH CHOPMHPOBAHHOCTH
MIO3HABATEIbHBIX, KOMMYHUKATUBHBIX U PETYJIATUBHBIX Y Y /I.

Haubonee ycnemHo mnpoaeMOHCTpUpoBaHa C(HOPMUPOBAHHOCTH ba3oBBIX HCCIIEOBATENIbCKUNM JelicTBui, Paborta ¢
uHpopMmanmeit 1 CaMOKOHTPOJIb, a TaKKe OJTHO Oa30BOe Joruueckoe aeiicteue — 1.1.2.

O chopmupoBannoctTn YVYJI 1.1.1 u 1.1.3 cynutrh CJIOXHO, T.K. 33aJlaHUsI, B KOTOPHIX MOKHO OIUPATbCS Ha ITHU
METaNpeIMETHBIE PE3YIbTAaThl B PABHON CTEMEHU OTHOCATCS KAaK K YCIEIIHO BBIMOJHEHHBIM, TaK M HEYCHEUIHBIM JJIsi 3TOH
IPYIIbl YYaCTHUKOB 3K3aMeHa. BO3MOXHO, CII0KHOCTH CBSI3aHbI C OTCYTCTBUEM MPEAMETHBIX PE3YyJIbTATOB.

3amanwusi, KoTopble onuparotcs Ha YVY/I, 1.1.4, 1.1.5, 1.1.6 u 2.1.1. B cBoeM OOJBIITMHCTBE HE BHIMOJHEHBI. BeposTHO, 4TO
y o0y4aromuxcs He ¢hOpMUPOBAHBI AT METANIPEIMETHBIE PE3YJIbTATHI.

2.3.3. PexoMeHganuu AJisl yYuTeJIeil 0 COBePIICHCTBOBAHMIO NPENOAABAHUs YU4e0OHOI0 NpeaMeTa rpymimne 00y4aouuxcs
CO CpPeIHUM YPOBHEM MOATOTOBKH

PexoMenmanuu OyayT MOCTPOECHBI HA 3aJIaHUSX 0a30BOT0, MOBBIIIEHHOTO U BHICOKOT'O YPOBHEH CJIOKHOCTU U JAedUIIUTAX,
KOTOPBIE BBISIBIICHBI OTHOCUTEIBHO 3TOM IPYMIIbI.

PexoMenianmu, i yCTpaHEHUsI HEJOCTATKOB, BbISIBJIEHHBIX MPU BBINOJHEHUH 3aanuii 6, 9 u 10 yka3zansl B 1. 3.2.1.3.

PexoMenanmu, 1151 yCTpaHEHHS] HEIOCTATKOB, BBISIBIICHHBIX MPU BbINONIHEHUH 3ananuil 12, 13, 18, 19 u 20 yka3aHslI B 1.
3.2.2.3.
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Pexomenmanmu yist ycTpaHeHus 1e(UIIMTOB, BRISIBICHHBIX MPU BHITOMHEHUU 3amaHus 20 TpeOyrOT yTOYHEHHUS, T.K. dTa
rpynmna y4acTHUKOB MPOJIEMOHCTPUpPOBAjia yMEHHE pelllaTh pacyeTHble (u3Myeckue 3a7auyd Ha MpuMepe 3aaaHus 22.
CrnenoBaTesbHO, CIOXKHOCTH MOTYT OBITh CBSI3aHbBI C HEOCTATKOM MPEAMETHBIX PE3YJIbTATOB.

3aganue 20 KM OI'D (puc. 3.2.-9) sBnsercs pacueTHOM (u3mdeckon 3agadeil. [{is BbIOIHEHUS 3a1aHUsl TPeOOBAIHUCH
MIPEAMETHBIC PE3YIbTAThI (3HAHMS (DOPMYJIBI TEKTPUIECKOTO COMPOTUBIICHUS YePE3 YACIBHOE MIEKTPUUECKOE COMTPOTUBIICHUE U
3akoH OMa AJisi y4yacTKa 3JIEKTPUYECKOM LENU W YMEHUE pelllaTh pacyeTHble 3ajayd B 2—3 ACHCTBHSI) U METANpeIMETHbIC
pe3yIbTaThI: OMPEACIUTh ANTOPUTM PEIICHHs] PAcueTHOM 3aJadyu, UCXOAHBIC NaHHBIE BHIOpATh U3 TAOJIUIIBI C U3OBITOYHBIMU
JTAHHBIMHU M HA OCHOBE MCXOHBIX JAHHBIX BBIIBUTH 3aKOHOMEPHOCTH, HEOOXOIUMBIE JIJISl PEIICHUS 3aa4H.

Menss WICKTPHUYCCKOE  HAIPAMCHHUE Ha  y4acTKe UenH, CoCcTodAlleM M3

HUKEJIMHOBOTO TIPOBOJAHHKA JUIMHOH 5 M, TOJIYMEHHBIE JIAHHBIE W3MEpPEeHU CHIIbl
TOKA M HANPSKEHHA YUEHHK 3arucan B Tabuuuy.

UB 12[96] 6 |48 | 3 |15
LA [24]192]1,2]096]0,6]0,3

L]CM}J paBHa II0LAIdE MONEPEHHOI0 CCUCHHA IIPL’IBH,‘.LHHKH?

Pucynox 3.2.-9. 3aoanue 20 omxpovimozo sapuanma KUM OI'D no ¢uzuke (¢hpacmenm)

[TpyunHamMu, O KOTOPBIM HE OBLJIO BBIOJIHEHO 33JJaHUE, MOTYT ObITh HE C()OPMUPOBAHHBIE 3HAHUS U YMEHUSI, yKa3aHHbIE
BBIIIIE U JUIMTEJIBHBIN IPOMEKYTOK BPEMEHH MEXKAY U3YYEHUEM MaTepUalla U IIPOBEACHUEM dK3aMEHA.

8 kacc (6a30BbIii ypoBeHb). Pa3nen «QnekTpuueckue U MarHUTHBIC sIBIeHU». TeMa «I1oCTOSIHHBIN 3JIEKTPUUECKH TOKY.

MeTtoapl/mpueMbl U HUX COJEp)KaHUE: pEIICHHUE pPAacueTHBIX (U3NYECKUX 3a7ad, JAEMOHCTPALMOHHBINA (pU3HUecKuii
AKCIIEPUMEHT U (pOoHTaNbHAs JabopaTtopHas padoTa.

Meroanueckue peKOMEHIALNHN:

1) mpoBeauTe MAEMOHCTPALMIO 3aBUCHUMOCTH AJIEKTPUYECKOTO COMNPOTHUBIEHHS OT [JIUHBI IPOBOJHMKA, IUIOIIAIU
IONEPEYHOI0 CEUEHUs M Marepuana (Ha MOJEIM) CONpPOBOXKAas (PpPOHTAIbHOM Oecenoll s BBIBOJA 3aKOHOMEPHOCTH
(MpoBOIMTCS aHAJIN3 KAUE€CTBEHHBIX 3aBUCUMOCTEN MeX Ay (PM3NYECKUMHU BEIMUNHAMN);
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2) mepeBeauTe Ka4eCTBECHHYIO 3aBUCHMOCTh B KOJWYECTBEHHYIO Ha (DPOHTAIBHON J1aOOpaTOpHOU pabOTe aHATIOTUYHOTO
cojiepkaHus (MOXKHO UCTIONIb30BaTh KOMIUIEKT 00opynoBanust «OI'9/T'MA nabGopatoputo o usuke (B SIIUKE)»);

3) opraHu3yiTe pelnieHMe KayeCTBEHHBIX 3a7ad Ha TMPUMEHEHHE 3aBHUCHUMOCTb 3JEKTPUUYECKOTO COMPOTUBIEHUS OT
yAEIBbHOTO CONMPOTUBIIEHUS, JJIMHBI U TIIONIAN MONEPEYHOT0 CEYEHUS TPOBOTHUKA;

4) opraHuzyiiTe perieHue pacueTHbIX (U3MYECKUX 3a7ad Ha MPUMEHEHHE 3ToW (opMya B COBOKymHOCTH 1-2 (Ha ypoke,
(bpoHTaNbHO, a 3aTeM B TpyMax U B JOMAIIHEN padoTe);

5) npoBenUTe IEMOHCTPALIMOHHBIN SKCIIEPUMEHT MO TeMe «3akoH OMa Jyisl yuyacTKa ey,

6) opraHu3yiTe pelIeHUue PacUETHBIX (PU3NYECKUX 3a/ay Ha MpPUMEHEHHUE 3TUX (GOpMyIN B COBOKYMHOCTH 2-3 (Ha ypoOKe,
(GpoHTANIbHO, a 3aTEM B TpyNIax U B IOMalIHEN paboTe HA MOBTOPEHHUE U 3aKPEILJICHUE).

3aganue 21 KM OI'D (puc. 3.2.-10) Taxke siBisieTcsl pacueTHOM (u3udeckoi 3amadeid. [{s BBIOJHEHUS 3aJlaHUS
TpeOOBAIMCh MPEAMETHBIE Pe3ysbTaThl (3HAHMS (opMyia IJisi ONpPENETCHUs] BBITAIKUBAIOIIECH CUJIBI, JEHCTBYIOIIEH Ha TEO,
NOTPYKEHHOE B MKUAKOCTh WIM Ta3 U YCJIOBHE IJIABAHMS TeJla, a TAK)KE YMEHHE peliaTh pacueTHbIe 3ajauu B 2—3 NelCTBUS) U
METaIpeAMETHBIE PE3YJIbTATHl (ONPEAEIUTh AITOPUTM PEIICHHUsS PACUETHOW 3aJayd U Ha OCHOBE MCXOIHBIX /TAHHBIX BBISIBHUTH
3aKOHOMEPHOCTH, HEOOXOUMBIE JJI PEIICHUS 3a]a4H).

21 MeaHbIH ap, B KOTOPOM HMEETCA BO3JAYLIHAA [0J0CTh, NOrpy:KEH B KEPOCHH.
HapyxHubiii 06béM tmapa 0.1 m*. Haiigure o6bEM BO3AYLIHOMN MOMOCTH, €C/IH 1IAp
JIaBacT Ha TOBEPXHOCTH KEpPOCHHA, norpysusiiice B Hero Ha 0.89 csoero
o0bEma. Maccoil Bo3jiyxa B 1o/10cTH nipenebpeus.

Pucynox 3.2.-10. 3aoanue 21 omkpvimozco éapuanma KUM OI'D no ¢usuxe (ppacmernm)

[IprunHaMu, 0 KOTOPHIM HE OBLIIO BHITIOJTHEHO 3a/laHUE, MOTYT OBbITh He CHOPMUPOBAHHBIE 3HAHUS U YMEHHUS, YKa3aHHbIC
BBIIIE U JUIUTEIbHBIN IPOMEXYTOK BPEMEHU MEXYy U3YUCHHEM MaTepuasa U MPOBEIECHUEM dK3aMEHa.

7 xnacc (0a30BbIil ypoBeHb). Paznen «J/laBneHne TBEpABIX TEI, )KUAKOCTEH U Ta30B». TeMa «JleficTBue )KUAKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEJIO».

Mertoapl/pueMbl U MX COACP)KAHHE: pPEIIeHHWE PACUCTHBIX (PU3MYECKUX 3a7ad, JACMOHCTPAIMOHHBIN (PU3NUECKUN
IKCIIEPUMEHT U (PpoHTaNbHAs JJabopaTopHas pabdora.
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Meroanueckue peKOMEHIALNH:

1) npoBeauTe CEpUIO IEMOHCTPALM 3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIBL, JEMCTBYIOLIEH HA TEJIO B KUAKOCTH, OT 00beMa
HOTPYKEHHOM B JKUJKOCTb YACTH T€JIa U OT MJIOTHOCTH JKUIAKOCTHU U OpraHU3ylTe 00CYKIEHUE MOITYUEHHBIX 3aBUCUMOCTEN;

2) nmpoBenuTe AeMoHcTpanuio «KapresnaHckuil Boj10s1a3» ¢ 00CyKIeHUEM U3MEHEHUH YCIOBU M1aBaHUs Tesl (M3MEHEHUE
CpeAHel MIIOTHOCTH TeJla);

2) mepeBeaUTe KauyeCTBEHHYIO 3aBHCHUMOCTh B KOJMYECTBEHHYIO Ha (DPOHTAIBHOU J1aOOpaTOpHOU paboTe aHATIOTUYHOTO
coJiepkanus (MOXHO MCIONIb30BaTh KOMIUIEKT obopyaoBanust «OI'D9/T'MA nabopatoputo 1o Gpu3uke (B SIMIMKE)»);

3) opraHu3yiiTe pelieHue pacueTHBIX (PU3NYECKUX 3a/1ay Ha MPUMEHEHHUE 3TUX (GOpMys B COBOKYMHOCTH 2-3 (Ha ypoOKe,
(GpoHTaNBHO, a 3aTeM B IpyIIax U B IOMAIIHENH padoTe Ha HOBTOPEHHE U 3aKPEIUICHUE).

3aganue 5 KUM OI'D (puc. 3.2.-11) sBrusgercs 3aaHreM, B KOTOPOM MPEACTABICHO ONMKMCcaHue (PU3NUecKoro mpoiecca u
Ha/10 BBIOpaTh NpaBUIIbHBIN BapUAHT OTBETA, OOBSCHSIOLIMI 3TOT npouecc. J{Jis BhINONIHEHN 3a/1aHus TPEOOBAINCH IPEIMETHBIE
pe3yJIbTaThl (3HAHUSI O MATHUTHOM I10JI€ IIOCTOSIHHOT'O MarHUTa, yMEHUE OOBACHATh (PM3NUECKUE MTPOLIECCHI) U METAIIPEIMETHBIE
pE3yJbTaThl: BBIABIATH YCIOBHS Pa3/I€IEHUsI CMECU C MOMOUIBIO MOCTOSHHOIO MarHuTa M MpeajiaraTh TMIIOTE3bl U MPAaBUIIbHbIE
BBIBOJIbI O TIPEIOKEHHOM CIIOCO0€ pa3esieHnsi CMECH PEYHOT0 NECKa U METAJUTMUECKOM CTPYKKH.
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El CyuiecTsyeT MHOro cnocoGoB ((PH3HYECKMX M XMMHMECKHX) JUIS pasjelieHus

cMeceil. Ha pucyHke npejcrapiieH OJMH M3 (pM3HYECKMX crnocoDoB pasjesneHus
cMeceit,

MOXHO 1M € [OMOWIBKY  MACHUTA  Pa3fieluTh CMECh  PEUYHOrO  [ecKa
H METAJTHYECKOI CTPYHKKH?

1) Henb3s, Tak Kak B MarHUTHOM 10JI€ MArHUTA HH 11ECOK, HM MCTALIMYecKas
CTPYIKKA HE HAMATHHYHBAKOTCA,

2) MoxkHo, TaK KaK B MarHHTHOM 110JI¢ MATHUTA TOJBKO METAJUINYECKAs CTPYIKKa
HAMArHUTHTCH U IIPUTAHETCH K HEMY,

3) Henbss oTBETHUTH OAHOBHAYMHO, TAK KAK HEU3BECTHO, MECOK MM CTPYKKa
MMEIOT DOJBILYIO Maccy.

4) Henb3s OTBETHTL OJIHOZHAMHO, TAK KAaK HEHM3BECTHO, M3 KAKOI0 MeTaula
M3roTOBIEHA CTPYIKKA,

Orser: [I

Pucynox 3.2.-11. 3aoanue 5 omxkpvimozco eapuanma KUM OI'D no ¢uzuke (hpacmenm)

Beepa OTBCTOB I10Ka3aJju, 4YTO 0oJIbIIIE BCETO OMINOOK OBIIO CACIaHO 110 IMPUYHUHE TOT'O, UYTO YYHACTHHUKH 3K3aMCHA CHUTAIOT

«JIr0601 MeTau1 MPUTIATUBACTCS K MarHuTy» (BbIOpaau OTBET 2).

8 kimacc (6a30BbIit ypoBeHb). Paznen «Dnekrpudeckue U MarHUTHBIC SBICHUS». TeMa « MarHuTHBIE SIBIICHUS.

MeTtoapl/pueMsl U UX COAEp)KAHHE: JEMOHCTPAIIMOHHBIN (DU3MUECKUN SKCHEPUMEHT M JOMAIIHSS 3KCIepUMEHTAIbHAs

pabora.

MGTOI[I/I‘-ICCKI/IG PECKOMCHAALINN:

52



1) mpemnoxkure ydyamyMcs TPOBECTH JOMAIIHIOK HKCIEPUMEHTAIbHYI0 pabOTy «HCIONB3YysS MOCTOSHHBIA MarHuT
NPOBEPHTE €r0 MPUTHKEHUE K Pa3TUYHBIM METAUTHYSCKUM MpeaMeTaM, HaXOISIUMCS B JIOME, CBEIUTE JaHHbIC B TaOJUIE U
cenaiTe BHIBOJ O BO3/ICMCTBUHA MAarHUTHOTO TIOJIS,

2) mpoBenuTe AEMOHCTPAIUIO, IIETBI0 KOTOPOH SBISETCS TOKa3aTh, YTO MAarHWTHOE TOJI€ MarHWTa JCWCTBYET HE Ha BCE
METaJLIbl, 1IE1eCO00pa3HO 00CYAUTD CYIIECTBOBAHNE MATHUTHBIX U HEMAarHUTHBIX MaTEPHUaJIOB.

3amanue 15 KM OI'D (puc. 3.2.-12) sBnsercss MpakTH4eCKOH pabOTOi, B KOTOpPOW TpeOyeTcs MpOBECTH MpSMbIE
u3MepeHus: (PU3MUECKUX BEJIMYUH C HCIIOJIb30BAHMEM H3MEPHUTENbHBIX MPUOOpoB ((pororpadus). s BHIMOIHEHUS 3aJaHUA
TpeOOBaIMCh MPEAMETHBIE pEe3yNbTaThl (3HAHHUA 00 OTPaKEHUH M MPEJIOMJICHUH CBETAa) M METallpeIMETHBIE PE3yJIbTaThl
(TpOBOIUTH U3MEPEHHMS U BBIIBUTH Ha (poTorpaduu yroi nmpeaoMIeHus ).

Ha rpannue BO31yX-CTEKNIO CBETOBOH Jyd 4acTH4HO OTpaKaeTcd, YacTHYHO
npejomiasercs (M. pHCYHOK).

(LI
g e :‘)lwwm?.,%m \
5 4
A 5 6
)

/ <
! 4
c
&

VYron NpenoMIICHHA PABCH NPHMEPHO

1) 30° 2) 35° 3) 55° 4) 60°

Orteer: D

Pucynox 3.2.-12. 3aoanue 15 omkpvimoco eapuanma KUM EI'D no gusuxe (ppacmenm)

[IppunHAMHU, IO KOTOPBIM HE OBLIO BBIIOIHEHO 3aJaHUE HA JOCTATOYHOM yPOBHE, MOTYT OBITh He C()OPMHPOBAHHBIE
IpEACTABICHUS O HANPABICHUU JIydell U yIjiaxX MajeHHs, OTPAKEHHS U NPEIOMIICHHUS, YTO IOATBEPKIAETCS BECPOM OTBETA:
4aCcTh YYACTHHUKOB K3aMeHa BeiOpamu oteeT 1 (30%). Beposartno, Hamum pasuumy mexay 90° u 60°.
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9 knacc (0a3oBbIif ypoBeHb). Paznen «CBeToBblie siBaeHUs». Tema «3aKOHbBI pacCpOCTPAHEHUS CBETa.

Mertoap/mpuemMsl 1 UX COAEpIKaHUE: TEMOHCTPALMOHHBIA 3KCIIEPUMEHT Ha TeMy «OTpakeHUe U TNPeIOMJICHHE CBETay,
peleHre SKCIIePUMEHTAIBHBIX (PM3NYECKHX 3a]ad Ha MPUMEHEHHE 3aKOHA OTPaXeHMs CBETa, pelleHrne (PU3MYecKuX 3a/1ad Ha
HOCTPOCHUE.

MeToauyeckue peKoMeHAAINN:

1) mpu W3y4eHHH OTPaKEHUS M MPEJIOMJICHHS] CBETa ONMUPAWTECh HA MEXKIIPEAMETHBIE TMOHSATHS: JydY, IJIOCKOCTH,
MOJTyTNIOCKOCTb, YTOJ, MEPIEHINKYJISP, KOTOPhIE U3yUYalIlCh paHee Ha YPOKaxX reoOMeTpHUH (OpraHu30BaTh MOBTOPEHHUE HA OCHOBE
bpoHTanbHOM Oecebl WK OIpPOoca);

2) ucnonb3yiTe HaTYpHBIA M BUPTYAIbHBIM (PU3MUYECKUI SKCIIEPUMEHT MO YKa3aHHOW TeMe, KOTOPBIA MPOCT U JOCTYIEH
KaK Ha YpOKe, TaK U I0Ma;

3) mpoBeauTEe AEMOHCTPALIMOHHBIN AKCIEPUMEHT, COIPOBOXKIAS €r0 PUCYHKOM, MOJCITUPYIOIIUM IPOLECC OTPaXEeHUs U
HpEeIOMIICHUS, a CIIEJIOM, pelIaiTe pu3nuecKue 3a1a4u Ha IOCTPOCHUE;

4) nonbepute SKCIIEPUMEHTAIbHBIEC 3aJaud, OTPAXKAIOIIMe U3MEHEHHE YIJIOB MaJCHUS M MPEJIOMIIEHUS ¢ 00s3aTeIbHbIM
MOCTPOCHUEM PHUCYHKA;

5) paccMOTpHTE X0 JIyuel MPH OTPAXKEHUU OT «KPUBOW» MOBEPXHOCTH I 0OOCHOBAHUS HEOOXOIMMOCTH OTCYETa YIJIOB
HaJeHus] U OTPaKEHUsI OT MEPIEeHINKYJIISIPa, BOCCTAHOBJICHHOTO B TOUYKY MaJICHHUS.

2.4. Meroanyeckuii aHAJIM3 BBINOJHEHUS] 33aJaHMH O00y4alIIMMHUCH C BBICOKMM YPOBHEM NOATOTOBKH (B rpymme
MOJIYYUBIIMX OTMETKY «S5»), BKJII0Yas METOAUYECKHE PEKOMEHIALUM AJIH YUuTe el

2.4.1. Onucanue mpeaMeTHON NOATOTOBKH Y4YacTHMKOB OI'D ¢ BBICOKMM YpPOBHeM MOATOTOBKHM, aHAJIHU3 THIHUYHBIX
AeGpUUHUTOB B NOATOTOBKE

o Onucanue oocmueHymuix npeomemuuvix pezyromamos PI'OC: oceoeHHbIX mem npocpammol, CHOPMUPOBAHHBIX YMEHUU U
m.n.
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JlocTurHyTBHIE PE3YABTATHI U TUITUYHBIC MeOUITUTH TPUBEICHBI OTHOCUTEIIBHO TPYIIBI YYACTHUKOB, TTOJTYYHBIITNX OTMETKY
«5». Cpennuil MpOIEHT BBINOJHEHUS 3aJlaHUW TOBBIIIEHHOTO YPOBHS CIOXXHOCTH (82%), cpeqHuil MPOIEHT BBINOJIHEHUS
3aJlaHUi BBICOKOTO YPOBHS CIIOXKHOCTHU (68%) OyieM cunTaTh TOUKAMH OTCYETA.

TeruioBeie sIBJIICHUS.

2.6 Buytpenusas sHeprusi. 2.8 HarpeBanue u oxnaxzaeHue. 2.10 Mcnapenue u konaeHcauus. 2.12 IlnaBnenuwe u
kpuctaumsanust/ OnuceiBaTh (PU3UYECKUE SBICHUS W TPOILECCHI, MCTOIL3ys (M3MYECKUE BEIMYHMHBI, (PU3MUECKHE 3aKOHBI,
NPUHIINIIBI U aHainu3 rpadukoB (rpaduk) (3axanue 14).

2.8. HarpeBanue u oxnaxjaenue tei. KonmnuecTBo TemoThl. 2.9 3aK0H COXpaHEHUsI SJHEPTUM B TEIUJIOBBIX mporieccax. 3.10
PaboTa snexktpuueckoro Toka. / Pemars pacu€THble 3aJayd, MCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (U3HUYECKHE
BEJIMYMHBI (KOMOMHMpOBaHHAs 3a7a4a) (TeKCT) (3amanue 22).

DNEeKTPOMArHUTHbBIE SIBJICHUS.

3.1 Onexrtpuzamuss Ten. 3.2 BzaumoneiicTBue 3apstkeHHbIX Tes. 3.18 TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOM. /
AHaMM3UPOBATh OTNEIBHBIC ATallbl MPOBEACHUS WCCICIOBAHUS HA OCHOBE €T0 OIMWCAHWSA: WHTEPHPETUPOBATH PE3YJIbTATHI
HaOIIOCHUI U OTBITOB (CXEMaTUYECKUN PUCYHOK + TeKCT) (3amanue 16).

3.10 MouHoCTb 35eKTprudeckoro Toka. / IIpoBoanuTh KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BETUYMH (IKCIEPUMEHTATbHOE
3a/1aHUE Ha peabHOM 000pYyI0BaHUN).

Takoke, Bce AIIEMEHTBI COJIEPKAHUS U TIPEIMETHBIE PE3yJIbTAThI, POBEPSEMbIE 3aJaHUSIMU 0A30BOT0 YPOBHSI CIIOKHOCTH.

* Koo npoeepsiemblx anemenmos cooepaicanust 6 coomeemcemesuu ¢ Koouguxkamopom OI'D 2026 2. (Duzuka, 9 knacc)

o Ananuz munuynvix de¢uuum06 6 npedmemzwu” NO020MOBKe: HeoCB0eHHble UNU Clab0 0CBOEHHble MeMbl npoepammaol,
H@C@OpMUpO@ClHHble UIU HeooCmamoyHo C@OpMMpOGCZHHble YMEHUA, HABLIKU, 6UObL NO3HABAMENbHOLL Oeﬂmeﬂbﬂocmu,
npoAsaAruuecd 6 munuiHsvlx owuoKax npu 6blNOJIHEHUU COOMeemcnaeyromux 3a0aHUl

Tabauya 2-4
Ne Tembl mporpamMMsl 1 yMEHHUs Knace(-1) usyuerms 5
n/n porp Y coorBercTBUM ¢ POII
1 | Mexanunueckue siBnerus. 1.28 3Byk. ')poMKkocTh M BbICOTa 3BYKa (3amanue 18) 9 kacc (0a30BbIH YPOBEHB)
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- OMKCHIBATh U3yUEHHBIE CBOMCTBA TN U (PU3UYECKHE SBJICHUS, UCIIONb3Ysl (GU3NYECKUE BEIUYUHBI (JTHHA
BOJIHBI, YACTOTa KOJIeOaHUi, BBICOTa TOHA 3BYKOBOT'O CUTHANA),

- 00BACHATH (U3MUEeCKHe MpPOLEcChl W CBOMCTBA T, B TOM 4YHCIE€ U B KOHTEKCTE CUTyalui
MPAKTUKOOPUCHTUPOBAHHOI'O XapaKTCpa: BbIABIATE MPUYNHHO-CIICACTBCHHBIC CBA3U, CTPOUTH OG"L?ICHCHI/IG
n3 1-2 JOTrMYEeCKHMX IIIaroB C WCIOJIb30BaHUEM |—2 U3Y4YEHHBIX CBONCTBAa (DU3UYECKUX SBJICHUH,
(U3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH.

Temnnossie siBienus. 2.4 TemmoBoe pacimmpenue u cxxatue (3amanue 19)

- pa3nuyath ABICHUS (TEIUIOBOE PACIIMPEHUE U CKATHE),

- OINHUCHIBATh M3yUYEHHBIE CBOMCTBA Tl U (PUIUUECKHE SBJICHUS, HCIONIB3Ysl (PU3NUECKUE BEIUYUHBI
(Temmeparypa, BHyTPEHHsS SHEPTUs),

- 00BACHATH (U3MUEeCKHe MpPOLEcChl W CBOMCTBA T, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyallui
MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIBIATH MPUYMHHO-CIICICTBEHHbBIE CBSA3H, CTPOUTH OOBSICHEHUE
n3 1-2 JOTrMYECKHMX IIaroB C WCIOJIb30BaHUEM |—2 U3Y4YEHHBIX CBONCTBAa (DU3UYECKUX SIBJICHUH,
(bU3NYECKUX 3aKOHOB HJIH 3aKOHOMEPHOCTEH.

8 kitacc (6a30BbIil YPOBEHB)

DJIEKTpOMarHuTHbIE  SIBJICHUS. 3.7  DJIEKTPUYECKOE CONPOTHBIEHUE. YIEIbHOE  AJIEKTPUUYECKOE]
conpotuBieHue. 3.8 3akon Oma s ydacTka 3JIeKTpruueckoi uenu (3aaanue 20)

- OINHKCHIBaTh M3yYEHHbIE CBOWCTBA Ted M (U3HUECKUE SBIICHUS, UCMONB3YS (pU3MUecKre BEJIUYUHBI (CUia
TOKa, DJIEKTPUUECKOE HAIpPSKEHUE, COMPOTHUBJICHHE IMPOBOJHUKA, YICIbHOE COMPOTUBIECHUE BELIECTBA),
0003HAaYECHUS U €AUHULIBI (U3NYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (DU3HUECKYIO
BEJIMYUHY C IPYTMMHU BEIMYNHAMH,

-pemaTh pacueTHble 3a7a4u B 2—3 NeNCTBUS, UCIONB3YS 3aKOHBI U (OPMYJIBI, CBA3BIBAIOIINE (DU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJOBUS 3a/lauyd 3alHMChIBATh KPATKOE YCIOBHUE, BBISBISATH HEJOCTATOK
TaHHBIX JUIS PELIEHUs 3a/1aui, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOUMBIE JIJISl €€ PELICHHs], TPOBOAUTD
pacueThl ¥ CPAaBHHUBATH MOTYYCHHOE 3HAYCHHE (PU3MUECKON BETMUMHBI C U3BECTHBIMH JTAHHBIMH.

8 kitacc (6a30BbIi YPOBEHB)

Mexannueckue sBieHus. 1.23 3akon Apxumena. dopMyna mig OnpeaeiaeHUs] BHITAIKUBAIOIICH CHIIbL,
JEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B AKUIKOCTh WM Ta3. Y CIIOBUE IJIaBaHud Tena (3aganue 21)

- pelaTh pacyeTHbIE 33/1a4u B 2—3 JEWUCTBUSA, UCIOIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (DU3HUECKUE

BEJIMYMHBI: HA OCHOBE aHAalM3a YCJOBUS 3a/lauyd 3alKMChIBATh KPATKOE YCIOBHUE, BBISBISATH HEJOCTATOK

TaHHBIX JUIS PELIEHUs 3a/1aui, BEIOUpATh 3aKOHBI U (OPMYIIbI, HEOOXOJUMBIE JIJISl €€ PELICHUs], TPOBOAUTD

PaCUYCThI U CPABHUBATH MOJTYYCHHOC 3HAUCHUC (bHSPI‘-IGCKOfI BCJINYHNHBI C U3BCCTHBIMU JaHHBIMMU.

7 xnacc (6a30BbIN YPOBEHbD)

nepeuvrnsblx Oan08.

o Peanucmuunvle «30Hbl pocmay 6 uacmu npec)memHod no02omosKu 0 NOJIYYEHUS MAKCUMANbHOSO KoJudecmed

56



Jj1g mosty4eHrss MakCUMalibHOTO Oajiyia He0OXOAMMO BBIMOJIHUTH BCE 3aJaHUSI.

B Hacrosimmii MOMEHT CpeAHMI MPOLIEHT BBHIMOJHEHHs 3aJaHUi 0a30BOTO YPOBHSI CIOKHOCTH cOCTaBiseT 95%, uaiie
BCcero ObUIM JOMYILIEHBbl OMMOKM B MATH 3aAaHusX 0OazoBoro ypoBHS (5,6,9,10,15) Mertoguueckue pexkOMEHIAIUU Jis
YCTpaHEHUs OLIMOOK B ATHX 3aJJaHUSX YKa3aHbI BBIIIE.

CpenHuii NpOLIEHT BBINOJIHEHUS 3aJaHUIl MOBBILIEHHOTO YPOBHS CJIOKHOCTH COCTaBiseT 82%, JABa U3 HUX BBINOJIHEHbI
0oJjiee yCIENHO, YeM TPU APYTUX: K 3aJaHusAM 18 1 19 yyaCTHMKM rpyIIibl K BBITOJIHEHUIO 331aHUN IPUCTYIAJIN, HO NOJIy4Hsu 1
Oam (MakcuMyM- 2 6aiia), K BHIMOJHEHUIO 3a/1anus 20 He MPUCTYIIAJIH.

CpenHuii IPOLEHT BBITOJHEHUS 33JJaHU BBICOKOTO YPOBHSI CIIOKHOCTH - 68. J[Ba BBIIOJHEHBI YCIEUIHO, B TOM YHUCIE U
pacdeTHas 3aJa4a, HO K 33/IaHHI0 21 y4YaCTHUKH 3TOM TpyNIbl HE MPUCTYNAIIH.

BrlmmeykazanHoe OyJeT ABIATHCSA «30HOM POCTay.

2.4.3. PexoMeHganuu Al yYuTeJIeil 10 COBEPIICHCTBOBAHMIO NPENOAABaHUs YU4e0OHOI0 NpeaMeTa rpymimne 00y4aouuxcs
€ BBICOKHM YPOBHEM MOATOTOBKH

Pexomenmanuu OyayT MOCTPOEHBI Ha 3aJaHUSX MOBBIMIEHHOTO M BHICOKOTO YPOBHEH CIOKHOCTH W JIe(HIMTaX, KOTOPHIE
BBISIBJIEHBI OTHOCUTEJIBHO 3TOM TPYIIIIHI.

PexoMeHianuu, i yCTpaHEHUsI HEAOCTATKOB, BISIBJICHHBIX MPU BBINMOJHEHUH 3aaHuid 18, 19 ykazansl B 1. 3.2.2.3.

K stum 3aganusm (18,19) cnexyet 106aBUTh, 4YTO OMIMOKAMU 3TOM TPYIIIbl YYaCTHUKOB OBLIN HETMOJIHOE 00OCHOBAHUE, T.€.
yKa3aHbl HE BCE SIBJICHUS/3aKOHBI B PACCYKICHUSIX.

Pexomenaanuu, 1Jisi yCTpaHEHHS! HEIOCTAaTKOB, BBISBJICHHBIX MPY BhINOJIHEHUH 3a1anui 20, 21 yka3ansl B 11. 3.2.3.3.
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Paznen 3. Pekomenpamun agmMunucrpanun OO, UITK / UPO, nHbIM OpraHu3amusim,
peajiu3yoIuM NPorpaMmMbl NPo¢ecCHOHAIBHOT0 PA3BUTHSA YUYUTEJIEH 10 COBEPIIEHCTBOBAHUIO
NMpenoaaBaHus yueOHOro npeaMera

3.1. PekomeHayeMble TeMbl ISl 00CYyKaeHHUsI / 00MeHA ONbITOM HA IIKOJbHBIX METOAUYECKUX 00beUHEHHUSIX yuHuTesIeii-
NpeAMETHUKOB, B TOM 4HcJe MO TpaHcasmuu 3¢P@PekTUBHBLIX mNeaarormyeckux npaxktuk OO co cTaObMIBLHO
BBICOKHUMHU pe3yabTatamu OI'D

Tembl 17151 00CyXA€HHS 1 OOMEHa OMBITOM:

1. YueOublii pu3nvecKkuil SKCIEPUMEHT: BOBMOKHOCTH HATYPHBIX U BUPTYAJIbHBIX TEMOHCTPALIUA.

2. N3yueHue 3aKOHOB r€OMETPUYECKOM ONTUKU C OMOPOil Ha PU3NYECKHM SKCTIEPUMEHT.

3. ConeprkaresbHO-KpUTEpUATIbHOE OLICHUBAHUE B IIpoliecce 00yueHus pusuke.

4. AnropuTMBbI pemeHus GU3nIecKrx 3a1a4 (PaCYeTHBIX M KAYECTBEHHBIX ).

5. Peanmsanus MexXnpenMeTHBIX cBs3ed ((pu3mka + maTemaTuka) B mporecce oOyueHus (coBmectHoe 3acemanue [IIMO
yuuTenel GU3NK 1 MaTEeMAaTHKH ).

6. ®opMUpOBaHUE YUTATETHCKON IPAMOTHOCTH Ha YpOKax (PU3UKH.

AHanM3 pe3yJbTaToB TOKas3aja, 4ro orAaeiapHble OO JEeMOHCTPUPYIOT €KETOAHBIE IOJIOKUTENIbHBIE PpE3YyJIbTAThI,
IpeACTaBJIEHUE OMbITa WX PabOThl OyJeT MOJIe3HO MpeAcTaBUTh B peruoHe: onblt MAOVY Jluneit UT'Y r. Upkyrcka 1o
YBEJIMYECHHUIO YUCIEHHOCTH Y4acTHUKOB OI'D 1o ¢u3nke u BbICOKOE KauecTBO 00yueHus (pusuke.
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4.2. Pexomenayemblie UIIK / UPO, uHBIM OpraHu3anusaM, peaju3yloIuM MPOrpaMMbl NpogecCHOHAJBHOI0 Pa3BUTHA
yuuTeJe, HANpPaBJieHHWs] MNOBbIMIeHUsA KBadupukaumum (B ¢opmMe KypcoB, OTAeJbHbIX MepPONPUSTHI,
KOHCYJbTALMHA M T.II.) € Y4€TOM BbISIBJCHHBIX 1¢(UIMTOB MPeIMETHOI MOAr0TOBKH

[Tposectu mpenmernsie KIIK mo temam, ykazanueiM B 11.3.3.1 175 MOBBIIEHUS KadyecTBa MOATOTOBKHU 1o (usuke B MO
UpkyTckoit obmactu, 00s3aTebHO B TyIIyHCKOM paiioHe.

Kpowme 3T0oro, Oyiet noyie3Ho NpOBECTU CEMUHAPBI U MACTEP-KIACCHI IO CIEAYIOIIUM TEMaM:

1.®opMupoBaHrEe HaBBIKOB pabOThI ¢ MH(pOpMaLMEH, IPEACTABIEHHON B Pa3HbIX (opMax.

2. MeTtoauka pemeHusi KOMOMHUPOBAHHBIX 3a/1a4 10 (PU3UKE.

3. OcobeHnHocTH OOPMIIEHUS Pa3BEPHYTOr0 OTBETA B 33JaHUSIX MOBBILIEHHOI'O U BBICOKOI'O YPOBHEH CII0KHOCTH.

4. CnocoOslI perienust 3a1a4 o Teme «Pa3BEpHyThIe 2EKTPUUECKHE TN TTOCTOSIHHOTO TOKa.

Jlnsa Bcex yuurteneil (QU3MKA OpPraHU30BaTh CEMHUHApP, LENbIO KOTOPOTO SBJSETCS O3HAKOMIJIEHHE C COBPEMEHHBIMU
METOJIaMH TTOBBIIICHNUS] MOTUBALMY K U3yYEHUIO ITPEIMETA.

4.3. PekoMeHIAIUM 10 APYTUM HANPaBJIEHUSM

[TpoBecTH MOHUTOPHMHT MCIOJB30BaHUS y4eOHOTO 00OpYyIOBaHUS NpU 00y4YeHHH (PU3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Ha ocHoBaHum pe3ynabTaToB MOHUTOpWHTa pa3padoratb u mpoBectu KIIK pans yuureneét ¢usuku mo
COBEPLIEHCTBOBAHUIO X KOMIIETEHTHOCTH B 00J1aCTH y4eOHOr0 (PU3NUECKOTO IKCIIEPUMEHTA.

[Tpoananu3upoBaTh yCIOBHS peanu3aluu npoiecca o0ydeHus ¢pusnke (KaapoBble, aAMUHUCTPATUBHbIE, MAaTEPUAJIbHBIE U
T.1.) B OO, KOTOpbIE HA MPOTSHKEHUN HECKOJIbKUX JIET JEMOHCTPUPYIOT HU3Kue pedyibrarel: MBOY "COIII Ne 32" r. Bpartcka,
MBOY "COII Ne 6" Anrapckoro ropoackoro okpyra, MOY VYcre-Opabiackass COLI Ne 2 Oxuput-bynaratckoro paiiosa.
Oxkazate OO npeaMEeTHO-METOAMYECKYIO IOMOIIb U B34Th I10J KOHTPOIb peanu3anuio POIT.
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Cneyuanucmul, npusiexaemvie K Npo8eOeHuro mMemoouieckoeo auanusza pesyromamog OI'D no yuebHomy npeomemy u
peKomeHOayull OJis pecUOHANbHOL CUCTEMbl 00PA308aAHUA!

Mecmo pabomuvl, 0oadCHOCMb, YUeHas CmeneHb, YYeHoe 38anue, NPUHAOLEHCHOCMb Cchneyuaiucma (K
Damunus, ums, om4ecmeo PECUOHATILHBIM  OP2AHU3AYUAM  PA36UMUSL  00PA308AHUSA, K PESUOHANbHbIM OpP2AHU3AYUAM NOBbIUEHUS
Keanupuxkayuu pabomHuKos 00pa308amHus)

OI'bOY BO «MpkyTckuii rocyaapcTBEHHBIM YHUBEPCUTET», 3aMECTUTEINb qupekTopa [lengarornueckoro

[TaBnoBa Mapuna CepreeBHa
MHCTUTYTA, KAHAMJIAT MeIarorHuecKuX HayK

OI'bOY BO «MpkyTckHii rocyJapCTBEHHBIN YHUBEPCUTET», OLEHT Kadenpsl pusuku [legaroruueckoro

MouceeB Anekceir AHATOIBEBUY
WHCTUTYTA, KAHTUAAT PU3HKO-MATEMAaTHIYECKUX HAYK, TOTICHT

bopoBueBa Bepa ABrycroBHa MBOY «I'umuazus Ne 8», r. AHrapcK, yUuTeNb, peTHOHAIBHBIN METOAUCT

I'mymikoBa Upuna AnexcanapoBHa MBOY «I'umnazust Ne 9», . Yconbe-Cubupckoe, yuurensb,

ManpganoB Anekceit UcaakoBry MBOY «Ocunckast COLL Ne 1», yuurenb, perMOHAIbHBIN METOAUCT

[TerpoBa Bepa CepreeBHa MBOY «COII Ne 20» umenu M.W. Haitmymmuna, r. bparck, yunTtenb, peruoHaJIbHbII METOANUCT
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