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IHosicHUTEALHAA 3aIIHCKA

Pabouast mporpamma no ¢usuke uis 8 kiacca pazpaboTaHa Ha OCHOBE:
1. 3axon « O6 obpazoBanuu B Poccuiickoit deaepannm» Ne273-03 ot 29.12.2012.
2. 3axoH pecryOnuku Kanmbikus «O0 obpazoBanum» ot 15 nexkabps 2014 roxa Ne 94-V-3
3. denepanbHBIN TOCYJAPCTBEHHBII 00pa30BaTENbHBINA CTAaHIAPT OCHOBHOTO 0011ero 00pa3oBaHus
[Tpuka3 Munucrepcta oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 31.05.2021 1. Ne 287
«O06 yrBepxaeHun deaepaabHOro roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHAAPTA CPEIHETO
o0r1ero o0pa3oBaHUsDY
4. denepanbHbIi epeyeHb yUeOHUKOB, pEKOMEHIOBAaHHBIX(JIOMYIIEHHBIX) K MCIIOJIB30BAaHUIO B
00pazoBaTeNbHOM IpoIecce B 00pa30BaTEIbHBIX YUPEKICHHUSX, PEATU3YIOMIUX TPOrPaMMBbI
obmiero oopazoBanus Ha 2023-2024 yueOHbIH TOA

Oobpa3zoBatenbHas mporpamma cpeanero oomiero oopazopanus Ha 2023-2024 yaeOHbBIN 1O

VYuebnsiit mman MKOYVY «bepe3ockoit COLLD»

7. PaOouas mporpaMmma cocTaBJI€Ha Ha OCHOBE aBTOpCcKoi mporpammbl E.M.I'yTHuk, A.B.
[Neppimkun 3 coopuuka "I[Iporpammel 11 0011e00pa30BaTENbHBIX yupexaeHu. Ousnka.
Actponomusi. 7 — 11 k1. / coct. B.A. KopoBun, B.A. Opnos. — M.: [lpoda, 2017

8. PaOouas nporpamma opuentupoBana Ha YMK «®usuka 8 ximaccy aBropos [lepbikun A. B,
I'ytauk E. M., «IIpocBemienue», 2021

o o

MecTto yueOHOro npeaMera B 00pa3oBaHUH

@dus3nKa Kak Hayka BHOCHT OCOOBIM BKJaJX B pelleHHe oOmMX 3aaad oOpa3oBaHUS H
BOCIIMTAHUS JIMYHOCTH, TIOCKOJIBKY CUCTEMa 3HAHUU O SBJICHUAX MPHPOJIBI, O CBOMCTBAX MPOCTPAHCTBA U
BPEMEHH, BEIECTBAa M TMOJisi (OPMHUPYIOT MHUPOBO33pPEHHME IIKOJIBHHMKOB. M3yueHue MaHHOTO Kypca
JIOJDKHO CITOCOOCTBOBATh PA3BUTHIO MBIIIICHHUS YYaAIIMXCs, MOBBIIATh UX MHTEPEC K MPEIMETY, TOTOBUTH
K yriayOJIeHHOMY BOCTIPUSTHIO MaTepuala Ha CIeIyIOUIeH CTyIeH: 00ydeHusl.

3HaHue (QU3MUECKUX 3aKOHOB HEOOXOMUMO JUIS M3YYEHHUS XUMHHU, OMOJOTHH, (PHU3UUECKOU
reorpaduun, Texuonoruu, ObX.

Llenu u 33124 N3YYCHUS V‘IC6HOFO npeamMeEeTa

OcHOBHbIMU YeNAMU U3yueHUs Kypca uzuku 6 8 Kuacce aeiaomcs.

* 0CcB0€HUe 3HaHUL O TETIJIOBBIX, AEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBJIEHUAX, JIEKTPOMAarHUTHBIX
BOJIHAX; BEJIMYMHAX, XAPAKTEPU3YIOIIUX ITHU SIBJICHUS; 3aKOHAX, KOTOPBIM OHHU ITOJYHUHSIOTCS; METOAX
HAYYHOT'O TIO3HAHUS MPUPOJIEI U (OPMHUPOBAHKE HA ATOM OCHOBE MPEACTaBICHUH O (PU3NUECKON KapTHHE
MHpA;

- 0611a0enue yMeHusMY TIPOBOAUTH HAOIIOICHUS IPUPOIHBIX SBJICHUN, OMUCHIBATh U 0000IIATH
pe3yabTaThl HAOMIOACHUH, HCIIOJIB30BATh MIPOCTHIE U3MEPUTEIbHBIE TPHUOOPHI 15l U3yUeHHs (PU3HMUECKUX
SIBJICHHI; TPECTABIATH PE3yIbTaThl HAOIIOACHUH UM U3MEPEHUH C TIOMOIIBIO TaOJIHIL, TPaUKOB U
BBISABJISITH HA OTOM OCHOBE SMIIMPUYECKHUE 3aBUCUMOCTH; IPUMEHATH [10Jy4YECHHbIC 3HAHUS IS
00BSICHEHUS pa3HOOOPa3HBIX MPUPOIHBIX SIBICHHH U TPOLIECCOB, IPUHIIMIIOB ICHCTBHS BaKHEUIITNX
TEXHUYECKUX YCTPOMUCTB, AT pelieHus PU3NUECKUX 3ajay;

+ pazeumue NMO3HABATCIIbHBIX UHTCPCCOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCOGHOCTCﬁ,
CaMOCTOATCIIbHOCTH B HpHOGpCTCHI/II/I HOBBIX 3HAHUH IIpUu pCUHICHUHA (I)I/I?)I/I‘ICCKI/IX 3a4a4 U BBIIIOJITHCHHUU
SKCIICPUMCHTAJIbHBIX I/ICCJIC,Z[OBaHI/II‘/JI C HUCIIOJB30BAHUEM HH(bOpMaHHOHHBIX TCXHOHOFHﬁ;



- gocnumaHue yOSKICHHOCTH B BO3MOYKHOCTHU TIO3HAHUS IPUPOBI, B HEOOXOIUMOCTH Pa3yMHOTO
HUCIIOJIB30BaHUA ,Z[OCTI/DKCHI/Iﬁ HAayKH U TEXHOJIOTUH JIIsL ,Z[aJ’IBHeﬁHIeFO Pa3BUTHA YCTTOBCYCCKOI'O
o0I11ecTBa, YBOKEHUS K TBOPLIAM HayKU M TEXHUKH; OTHOLICHHS K (DU3MKE KaK K SJIEMEHTY
00I11€4eTIOBEYECKON KYIbTYPHI;

- NpUMeHeHUe NOYYEHHbIX SHAHUN U YMeHUll ISl pEILIEHUs TPaKTUUYECKUX 3aJa4 [T0OBCEIHEBHOM JKHU3HH,
it obecriedeHnst 0€30MaCHOCTH CBOCH KU3HHU, PAIMOHATLHOTO MPUPOAOIOIE30BAHUS U OXPAHBI
OKpY>KaroILIEH Cpepl.

OchosHbIMU 3a0auamu u3yyeHus Kypca pusuxu 6 8 Knacce agusomcs:

- pazeumue mblulieHus: yIanuxcs, GopMupoBaHHe YMEHUH CaMOCTOSITEIIBHO Npuodpemams u npumMeHsimo
3HAHUS, HAOII00AMb U 0OBACHAMb PuU3UYECKUEe ABTEHUL,

- 06/1A0eHUe UWKOJIbHUKAMU 3HAHUSIMU O IMUPOKUX BO3SMOKHOCTAX IMMPUMCHCHHUA (I)I/IBI/ILICCKI/IX 3aKOHOB B
HpaKTquCKOﬁ ACATCIIBHOCTHU YCIIOBCKA C LECJIbIO PCIICHUS DKOJIOTUUCCKUX HpOGHCM.

JIMYHOCTHEIEC, METAIIPEAMETHBIC M MPEAMETHBIC PE3YIbTaThl OCBOCHUS 06D330BaTeHBHOﬁ
OporpaMmal

Jluynocmuvimu pesynbmamamu 00yuenus guzuxe SBISIOTCH:

*c)OPMUPOBAHHOCTH IMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEMH
yYaIuXCs;

*yOEXKIEHHOCTh B BO3MOXHOCTH TIO3HAHUSI IPUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOT'0 MCIIOJIb30BAHUS
TOCTHKEHHUI HAyKU U TEXHOJIOTUH IS JAIbHEHIIIET0 Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA, YBAXKEHHE K
TBOPIIAM HAyKW U TEXHUKH, OTHOIIICHUE K (DU3HKE KaK AIIEMEHTY OOIIEeYeIOBEYeCKON KyIbTYPHI;
*CaMOCTOSITETTFHOCTH B IPHOOPETEHUU HOBBIX 3HAHUN U TPAKTHYECKUX YMEHUI;

*TOTOBHOCTH K BBIOOPY JKU3HEHHOTO TIyTH B COOTBETCTBUU C COOCTBEHHBIMHU HHTEPECAMH U
BO3MOXHOCTSIMU;

*MOTHUBALIUS 00pa30BaTELHOMN IEATEIHHOCTH MIKOJIHHIUKOB HA OCHOBE TUYHOCTHO OPUEHTHPOBAHHOTO
MOJIX0/1a;

*(opMUpOBaHUE IIEHHOCTHBIX OTHOIICHUH APYT K APYTY, YIUTEII0, aBTOPAM OTKPBITUN U M300pPETCHUIA,
pe3ynbTaraM o0ydeHusl.

Memanpeomemnvimu pe3yromamamu 00yyeHus (huzuke B OCHOBHOM LIKOJIE SIBISIOTCS:

*OBJIaJICHHE HAaBBIKAMU CaMOCTOSATEIILHOTO MPUOOPETEHHsI HOBBIX 3HAHUHN, OpraHu3alun y4eOHOH
JEeATeNbHOCTH, IOCTAHOBKH IIeJIeH, TUIAHUPOBAHMSI, CAMOKOHTPOJIS U OLIEHKU PE3yJIbTaTOB CBOEH
NeATeNbHOCTH, YMEHUSAMHU MPEIBUACTH BO3MOXKHbIE PE3yJIbTaThl CBOMX JICHCTBHIA;

*IIOHUMAaHUE PA3IMYUil MEXKTy UCXOAHBIMH (DAaKTaMH U TUIIOTE3aMHU JJISl X OOBSCHEHHS, TEOPETUIECKUMHU
MOJICJISIMU U peallbHBIMU 00bEKTaMU, OBJIAZICHUE YHUBEPCAIbHBIMU YU€OHBIMU JCHCTBUSAMH Ha IIPUMeEpax
TUIIOTE3 JUIA OOBSICHEHUS N3BECTHBIX (PAaKTOB M SKCIIEPUMEHTAIbHOM MPOBEPKH BbIIBUTAEMBIX TUIIOTES,
pa3pabOTKH TEOPETUUECKUX MOJIENIEeH POIIECCOB MM SIBIICHUN;

*(¢opMHpOBaHUE YMEHHUI BOCIIPHHUMATh, IEpepadaThIiBaTh U NPEAbIBIATh HH(POPMAIIMIO B CIIOBECHOI,
00pa3Hoii, cuMBOJIMYECKOM (hopMax, aHATM3UPOBATh U MepepadaThIBATh MOIYYEHHYIO HH()OPMAIIHUIO B
COOTBETCTBUU C MTOCTABJICHHBIMU 33/1a4aMH, BBIJICNSATH OCHOBHOE COJIEpKAHUE TPOUMTAHHOTO TEKCTa,
HAXOJUTh B HEM OTBETHI Ha IMOCTABJICHHBIE BOMPOCHI U U3JaraThb €ro;

*IIPHOOPETEHHE OTIBITa CAMOCTOSATEILHOTO IOUCKA, aHAIM3a U 0TOOpa MH(POPMALIUHU C UCIIOTIB30BAHUEM
Pa3IUYHBIX UCTOYHHUKOB M HOBBIX HH()OPMAIIMOHHBIX TEXHOJOTHH /ISl PEIIeHHs TIO3HABATENIbHBIX 3a/1a4;



*pa3BUTHE MOHOJIOTMYECKON M TUAIOTHYECKOM peun, yMEHHUs BBIPAKaTh CBOM MBICIIU M CIIOCOOHOCTH
BBICITYIIUBAaTh cOOECEeTHIKA, TOHUMATh €r0 TOUKY 3pEHHsI, IPU3HABATh MPABO JAPYroro 4eIoBeKa Ha HHOE
MHEHHE;

*OCBOCHHUE NMPUEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYAIUSIX, OBJIACHUE IBPUCTUUECKIMH METOJaMH
perieHus mpooieM;

*¢opMHpOBaHUE YMEHHI pabOTaTh B TPYIIIE C BBHITOJIHEHUEM PA3IMYHBIX COLMATBHBIX POJIEi,
NPEJCTABIATh U OTCTAMBATh CBOU B3IJIAIBI M YOKICHUS, BECTH TUCKYCCHIO.

Obwumu npeomemuvimu pe3yrbmamamu 00yuenus ¢huzuxe B OCHOBHOM IITKOJIE SBIISIOTCS:

*3HaHMS O MIPUPOJIE BAXKHEHITUX (PU3NUECKUX SIBICHUH OKPYKAIOLIEro MUpa U TOHUMaHUE CMbICIIA
(U3NYECKUX 3aKOHOB, PACKPBHIBAIOIINX CBSA3b U3YUECHHBIX SIBIICHHIA;

*YMEHHSI MTOJIb30BaThC METOAAMU HAYYHOT'O UCCIICIOBAHUS SIBICHUI PUPO/IBI, TPOBOJUTH HAOIIOICHUS,
TUTAHUPOBATH U BBIMOJHATH SKCIIEPUMEHTBI, 00padaThIBaTh PE3yJIbTaThl H3MEPEHUA, TIPEACTaBIAT
pe3yabTaThl U3MEPEHUH C MOMOIIBIO TaOIHIL, TpaduKOB U GOpMyI1, 0OHAPYKUBATH 3aBUCUMOCTH MEXIY
($U3NYECKUMU BEIMYMHAMU, OOBSCHATH MTOTyYSHHbIE Pe3yJIbTaThl U I€TaTh BBIBObI, OIICHUBATH I'PAHUIIBI
IIOTPEIIHOCTEN Pe3yJIbTaTOB U3MEPEHHUI;

*YMEHHsI IPUMEHATh TEOPETHUUECKHIE 3HAHUS O (PU3UKE HA MPAKTUKE, peIIaTh GU3NUYEeCKUe 3a1a4H Ha
IPUMEHEHHE OTYYCHHBIX 3HAaHUH;

*YMEHHSI U HABBIKU IPUMEHSTH OJTYUYCHHbIE 3HAHU U OOBSICHEHUS IPUHIUIIOB ICHCTBHS BaXKHEHUIIINX
TEXHUYECKUX YCTPOMCTB, PEIICHHUS MPAKTUUYECKUX 3a]a4 TTOBCEAHEBHOM KU3HU, 00eCTIeUeHUS
0€301acHOCTH CBOEH KM3HHU, PAIIHOHAIBHOTO MTPUPOONOIL30BaHHS U OXPaHbl OKPYIKAIOIIEeH Cpe/bl;
*¢opMupOBaHUE YOEKACHUS B 3aKOHOMEPHOH CBSI3U M ITO3HABAEMOCTH SIBJICHUH NPUPOJIBL, B
00BEKTUBHOCTH HAYYHOT'O 3HaHMS, B BBICOKOM IIEHHOCTH HAYKU B Pa3BUTUH MaTEPUAIBHON U TyXOBHOM
KYJIBTYPBI JIIOJCH;

*pa3BUTHE TEOPETHUYECKOT'O MBIIIJICHHS HA OCHOBE ()OPMHUPOBAHUS YMEHUH YCTaHABIMBATH (DAKTHI,
pa3nuyaTh NPUYUHBI U CIEJCTBUS, CTPOUTH MOJEIH U BBIJIBUTATh TUIIOTE3bl, OTBICKMBATH U
(bopMyIHpOBaTh JOKA3aTEIbCTBA BBIBUHYTHIX THIIOTE3, BHIBOJUTH U3 SIKCIIEPUMEHTAIBHBIX (PAaKTOB U
TEOPETUYECKUX MOJIeNeH (pru3nuecKre 3aKOHBI;

*KOMMYHHMKATHBHBIE YMEHUS JIOKJIQJbIBATh O PE3yJbTaTaX CBOETO UCCIIEIOBAaHUs, YIaCTBOBATh B
JMCKYCCHH, KPaTKO M TOYHO OTBEYaTh HA BOIIPOCHI, HCIIOJIb30BATh CIIPABOYHYIO JIUTEPATYpPy U APYTHUE
MCTOYHUKH MH(POPMALIHH.

Yacmuvimu npeomemubiMu pe3yibmamamu o0yyenus (husuxke B OCHOBHOM LIKOJIE, HA KOTOPBIX
OCHOBBIBAIOTCSI OOIIHE PE3YIIbTATHI, SIBISIOTCS:

*TIOHUMAaHUE U CIIOCOOHOCTh OOBSCHATH Takue GU3NICCKUE SIBJICHHS, KaK IMPOILECCHI UCTIAPSHUS U
IJIABJICHUS BEIIECTBA, OXJIAXKACHUE KUJIKOCTH MPU UCIIAPEHNH, U3MEHEHUE BHYTPEHHEN SHEPIUU TeNa B
pe3ynbTare Teronepeaaun Wik padboThl BHEITHUX CHII,

ANEKTPU3ALHS TEJ, HArPEBAHUE MPOBOJIHUKOB 3JIEKTPUUYECKUM TOKOM,

OTPAXKEHUE U MPEITOMIICHUE CBETA

*YMEHHUS U3MEPSTh TEMIIEPATYPY, KOTUYECTBO TEIUIOTHI, YICIBbHYIO TEINIOEMKOCTh BEILIECTBA, YACIbHYIO
TEIUIOTY IUIABJICHUS BEILIECTBA, BIIAYKHOCTh BO3/1yXa, CUILY 3JIEKTPUUYECKOTIO TOKA, JIIEKTPUUYECKOE
HaMpPsDKEHUE, NIEKTPUUSCKUN 3apsi, SJICKTPUUECKOE COMPOTUBIICHHE, (DOKYCHOE PACCTOSIHHE
COOMpArOIIEeH JTHH3BI, ONTUYECKYIO CHITY JTUH3HI;

*BJIAJICHUE DKCIIEPUMEHTAJIbHBIMU METOAAMU UCCIEIOBAHUS B MPOLIECCE CAMOCTOSATEIIBHOIO U3YUYEHHUS
CHUJIbI TOKA HAa YYaCTKE LEIMHU OT AIEKTPUUECKOTO HAMPSHKEHUS, JIEKTPUUYECKOTO COMPOTUBIIEHUS
MPOBOJHHUKA OT €0 JJIMHBI, IUIOLIAIX ITOIIEPEYHOr0 CEUEHUS U MaTepuaa,

yrja OTPaKEHUs OT yTJia MMaJICHUS CBETA;

*TIOHUMAaHUE CMBICIIA OCHOBHBIX (DU3MYECKHUX 3aKOHOB M YMEHHE MPUMEHSTH UX HA MPAKTUKE:

3aKOH COXpaHEHUsl SHEPTUU, 3aKOH COXPAHEHUS AIIEKTPUUECKOro 3apsiaa, 3akoH OMa Juist yyacTKa LeTu,
3akoH /xoyns—IJIenna;

*TIOHUMaHUE TPUHIIUTIOB JICHCTBUS MAIlIMH, TIPUOOPOB M TEXHUYECKUX YCTPONUCTB, C KOTOPBIMH KaXKIbIi
YeNIOBEK MOCTOSIHHO BCTPEYAETCSI B TOBCETHEBHOM JKU3HH, U CIIOCOO0B o0ecTieueHus: O€30IMacHOCTH MPU
HMX UCIIOIb30BAHNM;



*OBJIaJICHHE Pa3HOOOPA3HBIMH CIIOCOOAMH BBHITIOJTHEHUS PACUETOB JUIS HAXOXKICHUS HEU3BECTHOM
BEJIMYUHBI B COOTBETCTBHUHU C YCIOBUSMH MTOCTABJICHHON 33/Ja4i HA OCHOBAHUU HCIIOJIb30BAaHMSI 3aKOHOB
bu3uKy;

*YMEHHE UCTOIb30BATh MOJyYEHHBIC 3HAHHSI, YMEHHS U HAaBBIKM B TIOBCEAHEBHOM XKHU3HH (OBIT, SKOJIOTHS,
OXpaHa 3710pOBBbs, OXpaHa OKPY>KAIOLIEH Cpe/ibl, TEXHUKA 0e30MacHOCTH U Ap.).

0Oco0EHHOCTH OpraHnu3aIlMi VIEOHOT O MPOIIECCa 10 MPEAMETY

Pabouas IIporpaMMa COCTaBJIEHA Ha OCHOBE aBTOpckoil mporpammsl E.M.I'yrHuk, A.B.
[Neppimkun u3 coopuuka "[Iporpammsl U1t 001e00pa3oBaTENbHBIX yupexkaeHHH. Pu3nka. ACTPOHOMUSL.
7 —11 k. / coct. B.A. Koposun, B.A. Opnos. — M.: [Ipoda, 2017.

[Tpu peanuzamuu paboueil mporpamMMbl HCToyib3yeTcs yueOHuK «Pusnka 8 kiacc» aBTopoB llephlkuH
A. B, I'ytnuk E. M., Bxonsmuii B denepanbHplii nepeueHb Y4eOHUKOB, YTBEPKICHHBIH MUHUCTEPCTBOM
oOpazoBanus u Hayku PO.

Cornacno 0azucHOMy y4eOHOMY IUIaHy pabodas mporpaMmma paccuutana Ha 70 yacop B rog, 2
qaca B HEJIEIIO.

OcHoBHast popma opraHuzanuu 00pa3zoBaTENILHOTO MPOIlecca — KIIACCHO-YPOYHAs CUCTEMA.

Oco0eHHO BayKHOE 3HAUYEHUE B MIPENOIaBaHUH (PU3UKH UMEET UIKOIBHBIN (PU3NUeCKUit
HKCTIIEPUMEHT, B KOTOPBI BXOJAT JEMOHCTPALIMOHHBIN SKCIEPUMEHT U CAMOCTOSITETIbHBIE TA00paTOPHBIE
paboThI yHanuxcsi. OTU METO/bI COOTBETCTBYIOT OCOOCHHOCTSAM (hPU3NYECKON HAYKH.

[TporpamMma mpexycMaTpuBaeT NPOBEACHHUE CIEIYIONINX TUIIOB YPOKOB:
|. Ypok u3ydeHust HOBOro Marepuana
1. Ypoxk coBepiieHCTBOBaHUS 3HAHUM, YMEHUI 1 HABBIKOB
Il. Ypok 060011eHus 1 cucreMaTu3ainuy 3HaHu i
IV. Ypox koHTpoIIA
V. KoMOMHUPOBaHHBIN YPOK
(mun ypoka yxazan 6 xanenoapHo-memamuieckom niaHuposanuu 6 cpage
«Dopma y4eOHOTO 3aHSATHS»)

VY4eOHO-METOMMYECKNIT KOMIUIEKC

Ne | ABtopsl,cocraButenu | HazBanue yue6HOTO I'oxer N3parenscTBO

o\ W3JIaHuUs W3JIaHus

1

1. | A.B. llepbuukun duznka-8Ki 2021 Mockaa, [Ipoda

2. | B.W. Jlykamuk CO6opHuUK 33124 1O 2017 Mocksa, IIpocsemenue

¢buznke7-9xiI.

3. | Yeborapesa A.B. Tectsl mo ¢pusuke § kmace | 2017 MockBa, Jk3ameH

4. | Bonkos B.A. [Toypounsie pa3pabotku no | 2017 Mockaa, [Ipoda
¢u3uke 8 kmacc

S. I'onosa U.B. KonrtpomnbHbie paboTsl B 2017 Mocksa, Untennexr-LleHTp
HOBOM (opmare 8 Kiacc




JlaHHBI! y4eOHO-METOIMUECKHI KOMIUIEKC peaiu3yeT 3a1a4y KOHIEHTPHYECKOTO MPUHIIHIIA TIOCTPOCHUS
y4eOHOro mMarepuaia, KOTOPBIA OTpakaeT et GOpMUPOBAHUS LIEIOCTHOTO MPEJICTABICHUS O
¢bu3nvecKoil KapTHHE MUPA

DopMEBI 1 cpencTBa KOHTPOJIS

OcHOBHBIE BUBI IPOBEPKU 3HAHUN — MeKyWds U UMo2o8as.

Texymias nmpoBepka MPOBOAUTCS CUCTEMAaTHUECKH M3 ypOKa B YPOK, @ UTOTOBasi — IO 3aBEpIICHUHU
TeMbl (pazaena), Kypca 8 kiacca.

OCHOBHBIMH METO/IaMHU IPOBEPKH 3HAHMH M YMEHHWH ydammxcs B 8 Kiacce SBIAIOTCS YCTHBIN
OIPOC, MUChMEHHBIE U JTA00PaTOPHBIE PAOOTHI.

[TucbmMeHHas: MpoBepKa OCYIIECTBISICTCS B BUJE (PU3MYECKUX JAUKTAHTOB, TECTOB, KOHTPOJIBHBIX H
CaMOCTOSITENILHBIX PaboT.

D¢ heKTUBHBIM CPECTBOM MPOBEPKU 3HAHUN yUaITUXCS CIIYKUT KOMITbIOTep. C IMOMOIIBIO HEro
JIETKO BBIOJHATH U MPOBEPATH IEKTPOHHBIE TECTHI IO Pa3HBIM TEMaM.

KonnyecTBo u pacnpezeneHne KOHTPOIbHBIX YPOKOB IO TEMaM yKa3aHbI B TAOJIUIIE:

Tema Kon-Bo Kon-Bo Komn-Bo KOHTPOJIBHBIX
nabopaTopHbIX paboT pabor
4acoB
TeruoBbIe SBICHUS 12 3 2
W3meHeHne arperaTHbIX COCTOSIHUN 11 1 1
BEILIECTBA

DNEKTPUUYECKUE SIBICHUS 27 S) 1
DNEKTPOMAarHUTHBIE SIBJIECHUS 7 2 -
CBeToBbBIC SIBJICHUS 9 3 1
HroroBoe noBropenue (pe3epBHoe 4 - 1

BpeMs)
Bcero 70 14 6

KoHTponbHO-U3MepHUTEIbHBIE MaTEpHAITbI
Bronnasi koHTpOJbLHast padora Nel
BapuanTt Nel

1. Bona ucniapunacek u npeBpatuiiachk B nap. Kak npu 3Tom M3MEHMWIOCH ABM)KEHUE U PACIIONIOKEHNE
MoJuieKya? VI3MEHUINCH 11 IIPU 3TOM CaMU MOJIEKYJIbI?

2. bop3as pa3BuBaet ckopocTh 10 16 M/c. Kakoii myTh OHa MOXKET MPEOJI0NETh 32 5 MUHYT?

3. TommuuHa 1b1a HA peKe TaKoBa, 4TO OH BhlIepkuBaeT AasieHue 40 klla. [Ipoiiaer nu o npay TpakTop
Maccoit 5,4 T, eclM OH OHMMPAETCs Ha I'yCEeHHIIb! 00MIeH mIomanpo 1,5 M>?

Bapuant Ne2

1. Ilouemy apomar JyXOB UyBCTBYETCSl HA paCCTOSHUU?

2. C xakoil CKOPOCTBIO JIBMXKETCS KUT, €CITU JIJIs IPOXOXKAECHUS 3 KM eMy rnoTpedoBanocs 3 muH 20 c.

3. Ha kaxoii rimyOune gaBneHue Bojsl B Mope paBHO 2060 kIla? ITnotHocTh Mopckoii Boabl 1030 kr/m3

KonTpoabHnas padora Ne2 «TenJioBble siBJIeHUs»



Bapuant Nel
1. Cranphas gerans maccoit 500 T mpu 00paboTke Harpenach Ha 20 rpagycoB. Uemy paBHO U3MEHEHHE
BHYTPEHHEH SHEPIUM JeTann?
2. Kaky1o maccy nmopoxa HyKHO CKe4b, 4TOOBI IPU TIOJTHOM ero cropanuu Boraenuiaock 38 000 kx
SHEpruun?
3. On0oBSIHHBIN U JATYHHBIN 1Iapbl OJMHAKOBOW Macchl, B3ThIE NpU TemnepaTtype 20 rpaaycos, Oy CTHIN
B ropsiuyo Bogy. OAMHAKOBOE JIM KOJIMYECTBO TEIUIOTHI IOTyYar apbl OT BOJIbI IPH HArpeBaHUU?
4. Ha ckonbKo rpaycoB U3MEHUTCS TEMIIEpaTypa Boibl Maccoil 20 Kr, eciiu el epeaTh BCIO 3HEPTUIO,
BBIJICIIUBIIYIOCS IpU cropanuu 6ensuna 20 r?
Bapuant Ne2
1. Onpenenute Maccy cepeOpsiHOM JIOKKH, €CH [T u3MeHeHus e€ remnepatypsl oT 20 10 40 rpagycos
tpedyercst 250 Jx sHeprum.
2. Kakoe KOJIMUYeCTBO TETJIOTHI BBIICIUTCS MPH MOJTHOM cropaHuu Topda maccoit 200 r?
3. CranpHy!0 U CBUHLIOBYIO THPH Maccoil o | Kr mporpenu B KUISILIEH BOJIE, a 3aTEM [TOCTAaBWIIN Ha JIE],.
[Ton xaKko¥i U3 rMph pacTaeT OoJIbIIe JIb1a?
4. Kakyio Maccy KepocruHa HY>KHO CKeub, YTOOBI OTYYHUIIOCH CTOJIBKO 5K€ SHEPTUH, CKOJIBKO e
BBIJIETISIETCS IPU TIOJTHOM CIOpaHUM KaMeHHOTro yriist Maccoit 500 r?

KonTpoabHas padora Ne3 «3MeHeHHMe arperaTHbIX COCTOSIHMI BelecTBay»
Bapuanr 1

1. Kakoe KoIM4ecTBO TEII0Thl HEOOXOIUMO IS TUIABJICHUSI MEIHOM 3aroToBKH Maccoit 100r, B3sTOM mpu
temnepatype 1075°C?

2. ITpu xunennu Boabl 66110 3aTpaueHo 690 x/x sHeprun. Haiinute maccy ucrapuBIIeiicss BOJBI.

3. Ha pucynke npuBezieH rpaduk u3MeHEHHs TeMIepaTypbl BOJbI B 3aBUCHMOCTH OT BPEMEHHU
HarpeBaHus. Kakum mporeccam coOoTBETCTBYIOT ydacTku rpaduxa AB, BC u C?

4. JIBa qunMHpa OMHAKOBOM MaccChl: OJIMH U3 UyryHa, Jpyroi — U3 Me, Harpeiau 10 OJUHAKOBOU
TeMIepaTypbl U mocTaBuin Ha néa. [log kakuM HUIMHAPOM paciutaButTcs Oombiie ibaa? OTBeT

MOSICHUTE.
Bapuanr 2
1. Kakoe KOJIM4YeCTBO TEMIOTHl HEOOXOIMMO IS TIPEBpaIlleHns B Tap BoIbl Maccoit 200r, B3aTol npu
temneparype 50°C?

2. OnpenenuTe Maccy MeIHOTO OpycKa, eciu JUTsl ero MIaBiIeHus Heooxoaumo 42 /I sHepruu.

3. Ha pucynke npuBezeH rpaguk U3MEHEHHUS TEMIIEpaTyphbl aTIOMUHUS B 3aBUCUMOCTH OT BPEMEHHU
HarpeBanus. Kakum mporieccam coOOTBETCTBYIOT ydacTku rpaduxa AB, BC u C?

4. MenHbIi M CBUHLIOBBIN KYOHKH OMHAKOBOW MacChl OMYCTHIIN B KUITSITOK , @ 3aTEM BBIHYJIM U3 HETO U
MIOMECTHIIN Ha cioi napaduna. [Tox kakuM KyOuKoM pacriaButcs 6onbie napaduna? OTeer
MOSICHUTE.

KontpoabHnas padora Ned4 «iiekTpudeckne siBJIeHUsD)

BapuanTt Nel

1. Cuia ToKa B ciMpalid 3JIEKTPUYECKOro KUMIATUIbHUKA 4 A. Onpenenure ConpoTUBIIEHNE CIIUPAIH,
€CJIM HaIpsDKEHUE Ha KJIIeMMax KunsTwibHUKa 220 B.

2. Pesucropsl, conpoTtusiieHus KOTopbix 30 OM u 50 OM, coeAMHEHBI OCIEI0BATENBHO U TOIKIIIOUYEHBI K

Oarapeiike. Hampsokenue Ha mepBom pesucrope 3 B. Haliaure HanpsbkeHue Ha BTOpoM pesuctope?

. Kakum comporusnennem obianaer gamma MoHoctbio 40 Br, paboTtaromas mox Hanpsbkenuem 220 B?

4. OnpesienuTe HANIPSUKEHUE HA KOHIAX MPOBOJHMKA, YAEILHOE CONPOTUBIEHHE KoToporo 0,4 OM*MM?/M,
€CJIM ero JJIuHa 6 M, Iomaab nonepeynoro ceuenus 0,08 MM?, a cii1a Toka B HeM 0,6 A.

5. Haueprute cxemy Lienu, COCTOSIIYIO U3 IIOCIEN0BATENBHO COEAUHEHHBIX HCTOYHUKOB TOKA, JIAMIIBI
HaKaJIMBaHUs, IByX PE3UCTOPOB U KiMtoya. Kak BKIIOYUTH B ATY II€TIb BOJIBTMETP, YTOO U3MEPHUTD
HaIpspKEHUE Ha JiamIie?

(98]

Bapuant Ne2
1. Onpenenurte, Kakoe HY>KHO MPUIIOKHUTH HANPsHKEHUE K MPOBOAHUKY conpoTuBieHreM 0,25 Om, 4ToObI
B MMPOBOJHMKE ObLTa cuia Toka 30 A.
2. Dnektpuyeckas IiuTka conpotusiieHneM 40 OM u nammna HakanuBaHus conporusieHruem 400 Om
COEMHEHBI [TOCJIEA0BATEIBHO U BKIIIOUEHBI B 1IeNb ¢ HanpsbkeHueM 220 B. Onpenenute cuily Toka B
LENH.



3. Cuia TOKa B cIiMpaiiy IEKTPOKUIATHIIBHUKA MOIIHOCTBIO 600 BT — 5 A. Onpenenute cOpoTUBIEHHUE
CIUPATIH.

4. OnpenenuTe CUITY TOKA CUJIY TOKa B MPOBOJAHMKE JJIMHOM 125 M ¥ MIIOIIA/IbI0 TOTIEPEYHOTO CEUCHUSI
10 MM2, ecitu HampsbkeHKe Ha 3axkuMax 80 B, a yenbHoe CONpoTUBIeHHE MaTepHaa, i3 KOTOPOro
M3TOTOBJIEH MPOBOJHUK, cocTaBnseT 0,4 OM*Mm?/M.

5. HauepTure cxeMy aJIeKTpUUYECKOMN LEINU, COCTOALIEH U3 UCTOYHMKA TOKA, KIIK0Ya, AIEKTPUYECKON
JIAMIIBI U IBYX MapajuIeibHO COSAMHEHHBIX Pe3ucTOpoB. Kak BKIIIOYUTH aMIIepMeTp, YTOObI H3MEPUTD
CHJIy TOKa B Lienn?

KpuTepun onieHUBaHHSA 00PA30BaTEIbLHBIX Pe3VIbTATOB VYAILMXCS

1. YcTHBIN onmpoc KJacca

«5» - [TonHBIN OTBET, OTBET 0€3 JOMOIHUTENLHBIX BOIIPOCOB, YETKUM, IO TEME. YYAIITUIACS TOKA3LIBAET
BEPHOE MOHUMAaHNE (HU3NIECKOH CYIITHOCTH PACCMATPUBAEMBIX IBJICHUN M 3aKOHOMEPHOCTEN, 3aKOHOB U
TEOPHUH, JACT TOYHOE ONPEACICHNE M NCTOJKOBAHNE OCHOBHBIX MOHSATHM, 3aKOHOB, TCOPHM, a TAKKE
[IPABIIILHOE olpeneiieHne GU3NUECKUX BEINYHNH, HX EIUHHUIL U CIIOCO00B M3MEPEHHS. YMEET IPUMEHSITE
3HAHUS B HOBOM CUTYAaIIHH.

«4» - Herounblil 0TBET. Yyalmiics JOOYCTWI OOHY ONIMOKY WK He 0oJiee ABYX HEJIOUYETOB U MOXKET UX
HUCIIPABUTH CAMOCTOSITENILHO WM ¢ HEOOJBIIION TOMOIILI0 YUUTES. YUaruiics noHuMaeT GU3HIECKYIO
CYII[HOCTB SIBJICHUM Y 3aKOHOMEDPHOCTEN, HO B OTBETE UMEKOTCH IIPO0OEIIbl B YCBOSHUM Kypca GU3UKH.

«3» - HernoyiHbIil OTBET, OTBET HOCJIE NONOJIHUTEIBHBIX BOIIPOCcOB. JonycTii He Ooiee 0IHOU rpy0oi
OLIMOKHA U ABYX HEJIOYETOB, OAHON Herpy0oil OmMOKHU U TPEX HEJIOYETOB.

«2» - OTCYTCTBHE OTBETA MJIM HENPABUJILHBINA OTBET.

1. IpoBeaeHue NMUCLMEHHLIX PA00T (KOHTPOJLHLIX PA00T, CAMOCTOATEILHBIX)

IIpu npoBeleHNUY NUCbMEHHBIX pPaboT Bee 3amanus 0epyres 3a 100%, Toraa oTMeTKa BBICTABIISETCS B
COOTBETCTBUHU C KPUTEPUSAMHU:

«5» - Pabora noipkHa ObITh BbIOJHEHA HA 98-100%. Yuamuiics coBepliaeT 0JIHY HErpyOvIo OIMUOKY WK
HEJOYET.

«4» - Pabora 1oipKHA ObITh BBINOJHEHA HA 65-97%. Minu B Hell npucyTCTBYET HE 0ojiee OIHOU rpy0oit
OLIMOKHA U OAHOMN Herpy0oil OMMOKK M OJTHOIO HEJIOYETA.

«3» - Pabora noipkHa ObITh BbIoJHEeHA HA 50-64%. Winu B Hell npuCcyTCTBYET HE 0oJiee IBYX IPYOBIX
OLIMOOK M JIBYX- TPEX HEIPYOBIX OMUOOK WJIN HEJIOYETOB.

«2» - Pabora noikHa ObITh BbINOJHEeHA He MeHee 50 %. Miu unciio omuboK U HEA0YETOB IIPEBBIILIACT
OLICHKY «3».
3. JIaGopaTopHbIe pA0OTDHI:

«5» CTaBUTCS, ECIU VUECHHUK:

[IpaBrIBLHO OIPENEIII €L ONBITA U BRITOJIHUI PA0OTY B IMOJHOM 00BEME C COOIIOIEHHEM
He00XO0IMMOM IMOCIEA0BATENLHOCTH IPOBEAEHHS ONBITOB M M3MepeHuii. CaMOCTOSATENRHO U PALIHOHATIBLHO
BBIOpAJI M ITOATOTOBIII IS OBITa HEOOXOIUMOE 000PYIOBAHNE, BCE OIBITEI IPOBEJ B VCIOBHIX U
pekUMax, 00ecIeUNBAaIOIINX MOJIYUYEHHE PE3YILTATOB U BEIBOIOB ¢ HanOOJIbIIEH TOUYHOCTEI0. Hayuno
CPaMOTHO, JJOTHYHO OIHCAJ HAOMIOAeHUS U chOpPMUPOBAI BEIBOABI M3 OINBITA. B IpeACTaBIEHHOM OTYETE
MPABIJILHO M aKKYPATHO BBINOIHUI BCE 3AIIMCH, TAOIHUIIBI, PUCYHKH, YEPTEKH, TPaQUKH, BEIYUCICHUS U
cIeajl BEIBOJBL. DKCIEPUMEHT OCYIIECTBIISIET 10 IUIAHY C YUETOM TEXHHUKH 0€30IMACHOCTH U IIPABUII
paboThI ¢ MaTepHaIaMU X 000PYIOBAHUEM.

«4» CTaBUTCA, €CJIN YUYCHUK BBITTOJTHUJI TDCGOBaHI/I}I K OLICHKE «S5», HO:

OIBIT IPOBOAMII B YCIOBHX, HE 00ECIEYNBAIOIINX JOCTATOYHON TOYHOCTH H3MEPEHUH. BEII0 JONYIIEHO
JIBa — TPU HeJo4ueTa MK 0ojiee OMHON rpyOoi OIMOKK M OQHOI'0 HEA0YETA. DKCIIEPUMEHT IIPOBEIECH HE
IIOJIHOCTEIO MJIM B OIMKMCAHUK HAOMIOAEHNI U3 ONBITA VYEHHK TOYCTHI HETOYHOCTH, BBIBOILI CHAEAN
HEMOIHEIE.

«3» cTaBUTCA, ECIIN VUEHUK:




[IpaBrIBLHO OLPENEIII €I ONBITA; PAOOTY BBIIOIHIET IPABWIHHO HE MEHEE YEM HAITOJOBHUHY, OJHAKO
00bEM BBIIMOJHEHHON YaCTH TAKOB, YTO MO3BOJIET MMOJYUNTE IPABUILHBIE PE3YIILTATEL M BBIBOILI 10
OCHOBHBIM, IPUHIMITHAILHO BaXKHBIM 3aga4aM padboTel. [Togdop 060opyaoBanus, 00bEKTOB, MATEPHUAIIOB,
a TaK)Ke pabOTHI 10 HAYAJIY OIBITA IIPOBEJ C IIOMOIIBI0 VUUTEIS, MK B X0J€ IPOBENEHNS OIBITA U
HM3MEPEHNH OnbITa OBLIN TONYIIEHEI OIIHOKY B ONMMCAHUN HAOIIOAEHUH, POPMYIHPOBAHUH BEIBOIOB.
Jonyckaer rpyOyIo omnOKy B X0J1€ DKCIIEpUMEHTA (B 00BICHEHNH, B 0(hOpMIEHNH PAaOOTEI, B
COOIIOIEHNH IIPAaBMII TEXHUKH 0€30IIaCHOCTH IIpU padOTe ¢ MaTepHaaaMi K 000pYIOBAHUEM ), KOTOpas
HCIPAaBJISETCS 10 TPeOOBAHUIO VUNTEIS.

«2» CTaBUTCH, ECIIN VUEHUK:

He ompemenni caMOCTOSITENBLHO IEIL OIBITA: BRIIOJHUI PA0OTY HE IMOJHOCTEIO, HE MOATOTOBUI HYKHOE
000pyIoBaHKe U 00BEM BBINOJIHEHHON YacTH pabOTHI HE ITO3BOIIET CACIATHh IPABUILHBIX BEIBOIOB.
OMBITEL, H3MEPEHNUS, BEIYUCICHU, HAOIIOIEHU IPOU3BOIMINCE HENPAaBUILHO. B X01€ paboThI U B
oT4yeTe OOHAPYKUINCH B COBOKYITHOCTH BCE HEMOCTATKH, OTMEUEHHEIE B TPEOOBAHUIX K OIIEHKE «3».
Jonyckaer ase (1 6oiee) rpyOble OMMOKKA B X0A€ DKCIEPUMENTA, B OOBICHEHNH, B 0(OPMIIEHUH paOOTHI,
B COOJIIOIEHUH IIPaBUI TEXHUKH O0€30IMaCHOCTH IIPH pabOTEe ¢ BEMIECTBAMH M 000pYI0BAaHUEM, KOTOPBIE HE
MO>KET UCHPABUTD JaKe 10 TPEOOBAHNIO VUNUTEIS.

4. Pu3vYecKUid TMKTAHT:

«5» craBuTcd 32 pabOTY B TOM cavuae, eciiv oOyuaroruiica Haopai ot 98% 1o 100% MakcUMajibHOrO
daJuia.

«4» craButcd 32 pabOTY B TOM cavyae, ecid ooyuaronmiica Haopai ot 60% 10 97% MakcuMaiabHOrO
daJuia.

«3» craBuTcd 32 pabOTY B TOM cavuae, eciv oOyuaroiuiica Haopai ot 45% 110 59 % MakcUMaJIbHOTO
oaJuia.

«2» craBuTcd 32 pabOTy B TOM cavyae, eciid ooyuaronuiica Habpail Menee 45% MakcuMaiabHOro Gajuia

5. TecToBBIC 3a1aHUA

«5» craBuTcd 32 pabOTY B TOM cavuae, eciiv oOyuarorumiica Haopai ot 97% 1o 100% MakcuMajibHOrO
daJuia.

«4» craButcd 32 pabOTY B TOM cavuae, eciu ooyuaronmiica Haopai ot 60% 10 97% MakcuMaiabHOrO
oaJuia.

«3» craBuTcd 32 pabOTy B TOM cavuae, eciiv oOyuaroiuiica Haopai ot 49% 110 59 % MakcUMaJIbHOTO
oaJuia.

«2» craBuTcd 32 paboTy B TOM cavyae, ecid ooyuaronuiica Haopail Menee 50% MakcuMaiabHOro Gajuia

IlepeyeHb OLIHOOK:

1. I'pyOble oIMOKH

1. He3nanue onpeneneHuii OCHOBHBIX HOHITHN, 3aKOHOB, IPABWIL, HOJOXKEHUU TEOPUH, HOPMVIL,
00LIENPUHATEIX CUMBOJIOB, 0003HAYEHUs (PU3UYECKUX BEJIUYUH, EIUHULY U3MEPEHUSL.

2. HCVMCHI/IC BBIACIATH B OTBETC I''IAaBHOC.

3. HeyMmenne npuMeHSITh 3HAHMS I PESIICHUS 3aJ1a4 1 00BsACHEHNS d)I/IBI/I‘IeCKI/IX SIBJCHUM; HEOPABUILHO
Cd)ODMVJII/IDOBaHHBIC BOIIPOCHI, 3aJaHUs UJIM HCBCPHBIC 00BsACHEHNS X044 uX pCIiCHUA, HC3HAHUC
OPpUEMOB PCHICHUA 3a1a4, aHAJTOTMYHBIX PAHCC PCIICHHBIM B KJIACCC, OH_II/I6KI/I, ITOKAa3bIBAIOIIIUEC
HETIPaBUJIIbHOC MOHUMAHHUEC YCJIOBUA 3aa49l MJIN HCIIPABHUJIIBHOC UCTOJIKOBAHHUEC PCIIICHUA.

4, HCVMCHI/IC YUTATh U CTPOUTH FDad)I/IKI/I U TPUHIUIMHUAJIBHBIC CXEMbI

5. HeyMeHue OoAroToBUTh K pad0OTE YCTAHOBKY WM JIA00pATOPHOE 000PYIOBAHUE, HPOBECTH OIIBIT,
HeoOX0AMMBIE PACUETHI WK MCIIOJIb30BATh HOJIYUYEHHBIE JAHHbIE JUIS BHIBOJIOB.

6. HeGpexxHoe otHOLIEHME K 1a00paTOpHOMY 000PYIOBAHUIO Y U3MEPUTENLHBIM IIPUOOpaM.

1. HeymMmeHue onpeaeanTh NoOKa3aHUs U3MEPUTEIILHOTO HDI/IGODa.

8. Hapyiienue TDCGOBaHI/Iﬁ OpaBujl 0€30I1acCHOr0 TpyJda IIPpH BbINMOJHCHUH SKCIICPUMCHTA.




Herpyobie omimoku

1. HerouHocTH (hOPMYIMPOBOK, OMPEACIEHUN, 3AKOHOB, TEOPUN, BHI3BAHHBIX HEMOJHOTON OTBETA
OCHOBHBIX [IPU3HAKOB onpenengeMoro nousatus. OOk, BeI3BaHHBIE HECOONIOIEHUEM YCIOBUM
OPOBEJEHUS ONBITA I U3MEPEHUI.

2. OwunOKM B YCIOBHBIX 0003HAUEHUAX HA IIPUHIUOMANBHBIX CXEMAaX, HETOYHOCTH YEPTEKEN,
rpaMKOB, CXEM.

3. Ilpomyck WM HETOYHOE HAMMMCAHUE HAMMEHOBAHUN €IUHUL PU3NYECKUX BEJIUYUH.

4. HepaunoHanbHbII BEIOOD X014 PELICHUSL.

Heno4etsl.

1. HepaumoHajapHBIE 3a0UCH IIPH BEIYHUCICHUIX, HEPAIIMOHAIBHBIE ITPHEMBI BEIYMCIECHHI
npeoOpa3oBaHUil U PELIeHUs 3a/1ay.

2. ApudmMernueckue OIMOKU B BEIYUCIEHUSAX, €CJIM ATH OINUOKU rpy00 HE HCKAXKAIOT PEATLHOCTD
HOJIVYEHHOT'O PEe3yabTaTa.

3. OraenbHBIE TOrPENTHOCTH B hOPMVIMPOBKE BOPOCA WM OTBETA.

HeOpexxHoe BhIONHEHHUE 3AIIUCEN, YEPTEKEN, CXEM, IPaUKOB.

Ilemarornyeckue TEXHOJOTHHU, CPEACTBA OGV‘ICHI/IH

[TpenycMaTpuBaeTcst IPUMEHEHUE CIEAYIOIUX MEXHOI02Ul 0OYUeHU:

1. UT'POBBIE TEXHOJIOTUU

2. 3JIEMEHTHI MPOOIEMHOT0 00yUeHHS

3. TEXHOJIOTUH ypoBHEBOU auddepenumaym
4, 3I0pPOBBECOEPETAIOIINE TEXHOIOT U

5. KT

Heobxooumvie cpeocmea obyuenus:

CIIOBO yUHUTeNsl, y4eOHUKH, yueOHbIe TOCOOUS, XPEeCTOMATHH, CIIPABOYHUKH U T.I1.;
pa3gaToyHble M TUAAKTUYECKUE MaTepPHATIbL;

TEeXHUYECKHE cpeicTBa 00yueHus (YCTpOHCTBa U MOCOOUS K HUM);

¢duznveckue npudbOpPHI U T.J.

CpenctBa 00ydeHUs pa3MeIIaroTCs B IMKOJILHOM (PU3HUECKOM KaOHHETe.

Y4eOHO-TEMATHYECKUN TIIAH

Tema KoanuecTBO 4acoB
TensoBwle SIBICHUS 12
W3MeHeHune arperaTHbIX COCTOSIHUM BEILIECTBA 11
DNEKTPUUYECKUE SIBICHUS 27
DNEKTPOMAarHUTHBIE SIBJICHUS 7
CBeTOBEIC SBJICHUS 9
HroroBoe noBropeHue (pe3epBHOE BpeMsi) 4
Bcero 70

CoaepxaHue mMporpaMMbl YIeOHOTo IIpeaMeTa (70 dacos)

TensioBble siBjieHud (12 yacos)



TemoBoe nBmxenue. Tepmomerp. CBs3b TEMIIEPATYPhl CO CPETHEN CKOPOCTHIO IBUKEHUS €TO
MoJeKyJ. BHyTpenHsis sneprus. /Ipa ciocoda M3MeHEHUs1 BHYTPEHHEH SHEPTUH: TeIUIonepeiada u
pabota. Buapl Terutonepenaun. KonndectBo TemoTsl. Y aenbHas TEMIOEMKOCTh BEIECTBA. Y IeNbHAs
TEIIOTA CTOPAHUS TOIUIMBA. 3aKOH COXPAHEHHUS SHEPIUU B MEXaHUYECKHUX U TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

V3MeHeHne sHepruu Temna rnpu coBepiieHur padotsl. Konekius B xuakoctu. Termnonepenaya
myTeM u3ilydeHus. CpaBHEHUE YAEIbHBIX TEIUNIOEMKOCTEN Pa3IMUHbIX BELIECTB.

Jlabopamopnwvie pabomui.

Nel. UccnenoBanue U3MEHEHHS CO BPEMEHEM TEMIIEPATYPhl OCTHIBAIOILEH BOJBI.
Ne2. CpaBHEHHE KOJIMYECTB TEIJIOTHI IPY CMEIIMBAHUU BOJBI Pa3HON TEMIIEPATYPBHI.
No3. zmepeHnue yaenbHON TEMIIOEMKOCTH TBEPIOTO Tea.

H3meHeHne arperaTHbIX cocTOsTHUI BemecTna (11 yacoB)

ArperaTHble cocTOsiHUSA BellecTBa. [lnaBienue u orBepaeBanue ten. Temneparypa MiaBiacHHUs.
VY nenpHas TemioTa muasiaeHus. Mcnapenue n konaeHcanus. Haceimensslil nmap. OTHOCUTENbHAs
BJIQXKHOCTB BO3yxa U ee usmepenue. Ilcuxpomerp. Kunenue. 3aBucumMocTs TeMIepaTypbl KUIIEHUS OT
JaBlieHus. Y AenbHas TeroTa napooopasobanus. OObsSCHEHNE U3MEHEHHS arperaTHbIX COCTOSTHUM Ha
OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX TpecTaBieHuii. [IpeoOpa3oBanus SHEPrUH B TETIOBBIX
naBuratensx. Jpurarens BHyTpeHHero cropanus. [lapoBas typOuna. XonoaunsHuk. KI1/] TernmoBoro
JBUTraTelis. DKOJIOTHYECKUE MPOOIeMbl HCIIOIB30BAHUS TETIJIOBBIX MAIUH.

Hemoncmpayuu.

SBnenue ncnapenus. Kunenue Boapl. 3aBUCMMOCTb TEMIIEPATYPHI KUIIEHUS OT 1aBICHUS.
[InaBneHue U KpucrauM3anus BelecTs. MsMepenue BiIaXHOCTH BO3AyXa IICUXPOMETPOM. Y CTPOUCTBO
YETHIPEXTAKTHOT'O JBUraTelsi BHYTPEHHETO CrOpaHus. Y CTPOMCTBO MapoBOil TypOHHBI.

Jlabopamopnas paboma.

Ne4. N3smepenune OTHOCUTENBHOM BIQXKHOCTH BO3yXa.
DiekTpuyeckue siBjeHusi (27 yacon)

OnexTpusanus Tein. J[Ba poja 3IeKTpUUECKUX 3apsioB. IIpoBoAHNUKY, HEIPOBOAHUKHI
(IMPNEKTPUKH) U NOTYNIPOBOIHUKU. B3anMozelicTBre 3apsyKEHHBIX TeJ. DJIEKTPUUECKOE 10JIe. 3aKOH
COXPAHEHHUs EKTPUUYECKOTO 3apsaa. J(ea1MMocTh 3JEKTPUUECKOro 3apsaaa. DinekTpoH. CTpoeHne aTOMOB.

DnexTpuuecKkuil ToK. ['anbBaHMUECKUE AIIEMEHTHI U aKKyMYJIATOPBI. [IefCTBUS 3IEKTPUUECKOTO
ToKa. HanpaBneHue a1eKTpuyecKoro Toka. DIeKTpUUeCcKas Henb. JINEKTPUUECKUI TOK B METalIax.
Hocurenu 3nexkTprueckoro Toka B MOIYIIPOBOJHHUKAX, Ta3aX U deKTpoauTax. I1oaynpoBoIHUKOBEIE
npubopsl. Cuna Toka. AMrepMerp. DJIeKTpUUecKoe HanpsKeHne. BonbTMerp. DiaekTpuieckoe
conpoTtuBiieHue. 3akoH OMa JuIsl ydacTKa 3J€KTPUUECKOU LEeTH. Y AEIbHOE IIEKTPUUECKOE
conpotusiieHue. Peocratsl. IlocnenoBarenbHoe U napalieIbHOE COEAMHEHNS IPOBOJHUKOB.

PaboTa u moutHOCTh TOKa. KonMuecTBO TEIIIOTHI, BBLACTIEMOE IPOBOAHUKOM ¢ TOKOM. Jlamma
HaKaJIMBaHUs. DIIEKTPUYECKHE HarpeBaTeIbHbIe MPHOOPHI. DIEKTPUUECKUi cueTunk. Pacuer
AIIEKTPO’HEPTUH, MOTpedisieMoit anekTponpudopoM. KopoTkoe 3ambikanue. [InaBkue mpeqoXpaHUTENH.

Hemoncmpayuu.

OnexTpusanus Te. J[Ba poja 3JIEKTPUUECKUX 3apsiioB. Y CTPOMCTBO U IEHCTBUE 3IIEKTPOCKONA.
IIpoBOAHMKY M M30JATOPBL. DIEKTpHU3aLus yepes3 BiausHue. [lepeHoc aekTpuieckoro 3apsja ¢ OAHOTro
Tena Ha apyroe. MIcTouHuKM OCTOSHHOro Toka. COCTaBIIEHNE IIEKTPUUECKON LENH.

Jlabopamopuwvie pabomul.

Ne5. C6opka smeKTpruecKor Heny U U3MEepeHHe CHIIbI TOKA B €€ PA3IMYHBIX Y4aCTKaX.
Ne6. 3mepenue HanpsKEHUs Ha pa3IMUHbIX YYaCTKaX JIEKTPUYECKON LIETIH.

Ne7. PerynupoBaHue CHIIBI TOKA PEOCTATOM.



Ne8. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA B IIPOBOJHUKE OT HAIIPSDKEHUS HA €r0 KOHLIAX MpU
IIOCTOSIHHOM COIPOTUBJIEHUH. I3MepeHue conpoTUuBIEHUs.

Ne9. Usmepenue paboThl U MOIIIHOCTH JIEKTPUUYECKOTO TOKA B JIAMIIE.
DJIeKTPOMArHUTHbIE siBJIeHHs (7 4acoB)

MarauTtHOe 1moJie ToKa. JIEeKTPOMArHUThI U UX puMeHeHue. [1ocTosHHbIe MarHUThl. MarHuTHOE
noje 3emun. MarautHsie Oypu. J[eficCTBUE MAarHUTHOTO TIOJISE HA IPOBOAHUK C TOKOM. DJIEKTPOIBUTATEb.
JINHaMUK U MUKPOQOH.

Hemoncmpayuu.

OmnbiT Opcrena. [puHuumn aeidcTBUsI MUKPO(OHA U TPOMKOTOBOPHUTEIISL.

Jlabopamopuwie pabomul.

Nel0. COopka drIeKTpOMarHuTa | UCIIBITAHUE €0 ISHCTBUS.
Nell. M3ydenue 31€KTpUUECKOTO JBUTATENS MOCTOSTHHOTO TOKA (HA MOJIETH ).
CaertoBble siBjieHHs (9 4acoB)

Hcrounuku ceera. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OAHOPOJHOMN cpene. OTpaxeHue
cBeTa. 3akoH oTpaxkeHus. Ilnockoe 3epkaino. [Ipenomnenue ceera. JInnza. @oKycHOE pacCTOsSHUE U
ontuyeckas cuia JuH3bl. [locTpoenne n3o0paxenuit B mnH3ax. [ 1a3 kak ontuyeckas cuctema. Jledexs
3perus. OnTuyeckue mpuoopkl.

Hemoncmpayuu.

Hcrounuku ceera. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA. 3AKOH OTPaXKEHMsI CBETA.
N3006paxkenue B IiockoM 3epkaie. [Ipenomiienue cBera. Xon tydeit B cobuparomeii 1 paccenBaroeit
nuH3ax. [lonydyenue n3o0paxkeHuit ¢ moMombko JuH3. [IpuHIHI AelicTBUS MPOESKIIMOHHOTO arnapara.
Mogpens riasa.

Jlabopamopuwvie pabomul.

Nel2. HccnenoBanue 3aBUCHMOCTH YTJIa OTPAKCHUS OT YTJIa MaJIeHUs CBETa.
Nel3. HccnenoBanue 3aBUCHMOCTH YTJIa IPETOMIICHHSI OT yIJia aJCHUS CBETA.
Nel4. Uzmepenne GpokycHOTo paccTosiHUs coOuparomieit tuH3bl. [lomyuenue n3o0pakeHui.

Hrorosoe noBropenue (pesepBHoe Bpemsi) (4 yaca)

Pacnipenenenue yacoB 1o TeMaM IOJHOCTbEO COOTBETCTBYET aBTOPCKOM IMPOrpaMMme.

TDC6OBaHI/IH K YPOBHIO MOATOTOBKH YYaIINXCA

Y4YeHHK I0J:KeH 3HATH/IIOHUMATh:



o Cmpbicn nouamuii: GU3NYECKOE sBIEHUE, (U3MUECKUN 3aKOH, B3aUMOJCHCTBUE,
JIEKTPUYECKOE N10JI€, MATHUTHOE T10JIE, aTOM.

e Cmuicn guzuueckux genuuun: BHYTPEHHSSI DHEPT UL, TEMIIEpATypa, KOJIUUYECTBO TEIIOTHI,
ylienbHas  TEIIOEMKOCTb,  BIQXHOCTb  BO3[yXa, OJIEKTPUYECKUM  3apsn, cuia
IEKTPUYECKOrO0 TOKA, JJIEKTPUYECKOE HAIpPSHKEHHUE, D3JEKTPUUECKOE CONPOTHUBIICHUE,
paboTa ¥ MOIIHOCTb IEKTPUUYECKOTO TOKA, (POKYCHOE PAaCCTOSHUE JTMH3HI.

e Cmuicn puzuueckux 3aKOH08: COXPAHEHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX, COXPAHEHUS
aneKTpudeckoro 3apsaa, Oma juis ydactka nenu, /Pxoyns — JleHna, npsMONMHENHOro
pacnpoCTpaHEHUs CBETA, OTPAKEHUS U NPEIOMIIEHHS CBETA.

YMmerh:

eOnucwieamp u 00bACHAMb YusuyecKue A61eHUA: TEIUIONPOBOJAHOCTh, KOHBEKIIUIO,
U3IydeHue, HCIapeHne, KOHACHCAIUIO, KUTIeHNe, TulaBlieHue. Kpucrannmmsanuio,
ANIEKTPU3AIINIO, B3aUMOJICHCTBUE NIEKTPUUECKUX 3apPsIIOB,, B3aUMOICHCTBUE MAarHUTOB,
JeMCTBHE MATHUTHOTO TOJIS HA TIPOBOIHUK C TOKOM, TEIIOBOE JICHCTBHE TOKA,
OTpakKeHHE, IPEITOMIICHUE CBETA

elcnonvzoeams puzuueckue npudbopsl U UIMEpPUmMeNbHbIEe UHCIMPYMEHMBL O3
u3MepeHus puuueckux eeUYUH. TEMIEPATYPHI, BIAKXHOCTH BO3AyXa, CHUIIBI TOKA ,
HaAMPSKEHUS, COMPOTUBIIEHUS, pA0OTHI ¥ MOIIIHOCTH AJIEKTPUIECKOTO TOKA.

e/Ipedcmasnams pe3yiomamol USMEPEHUIL C NOMOULBIO 2PAPUKOB U GbIABIAND HA IMOLL
O0CHOGe IMRUPUYECKUe 3a8UCUMOCHU: TEMIIEPATYPHI OCTHIBAIOIIETO TENA OT BpEMEHH!
CHWJIBI TOKA OT HAMPSHKCHUSI HA yYaCTKe IENH, yria OTPaKEHUs OT yria MajaeHus, yria
MPEIOMIJICHHUS OT yTJia TaICHUS.

e Buipasicamo pe3ynivmamul usmepenuil u pacuemos 6 eounuyax CH

o/Ipueooums npumepsvl NPAKMUYECKO20 UCNOIb306AHUS (PUUYECKUX 3HAHUIL O
TETUIOBBIX, AJIEKTPOMArHUTHBIX SBJICHHUSIX

eOcyuwecmenams camocmoamesibHolil NOUCK UHPOpMaAyUU eCTECTBEHHOHAYYHOTO
COJIEpKaHUs C UCTIOIB30BAHUEM PA3IIUYHBIX HCTOYHUKOB U €€ 00paboTKy U
IpeJCTaBICHNUE B Pa3HbIX popMax (CIOBECHO, rpadhuiyecku, CXeMaTHYHO. . ..)

elcnonvzoeamov npuodpementvle 3HAHUA U YMEHUS 8 HOBCEOHEBHOU HCUIHU TS
obecriedeHust OE30MaCHOCTH B MPOIIECCE UCIOIb30BAHUS TPAHCTIOPTHBIX CPEJICTB,
ANIEKTPOOBITOBBIX MPUOOPOB, AIEKTPOHHON TEXHUKU; KOHTPOJIS 32 UCIPABHOCTHIO
AIIEKTPOTIPOBOJIKH.
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IlepedueHsb y4EOHO-METOINYECKUX CPEACTB OOVUESHUS

OcHoBHasi JMTEpaTypa:

1. Tlepwimkun A. B. ®usuka. 8 ki.: Yueb. 1 obmeodpaszoBar yue6. 3aBeaennii. M.: Ipoda, 2018



I'yrauk E. M. ®uszuka. 8 ki.: TemaTnueckoe M MOypoyHOE IUIAHMPOBaHHE K Y4eOHHKY A. B.
[Nepeimkuna «®@uzuka. 8 knace» / E. M. I'ytauk, E. B. Pribakosa. Ilox pen. E. M. I'ytaHuk. — M.
Hpoda, 2015. — 96 c. um.

3. Kabapaun O. @., OpnoB B. A. ®usuka. Tectsl. 7-9 kmacchl.: Y4eOH.-MeTOJ. mocobue. — M.:
Hpoda, 2000. — 96 c. um.

4. Jlykamuk B. Y. CoopHuk 3a1a4 1o ¢pusuke: Yued nmocobue s yqammxcs 7-9 Ki1. cpef. K. —
M.: Ilpoceemienne, 2017.

5. Munbkosa P. /. TemaTnueckoe u noypouHoe mianupoBanue no ¢usuke: 8-t Kiv.: K yueGuuky A.

B. Ileppimnkuna «®usuka. 8 kimace»/ P. JI. MunbkoBa, E. H. [Tananotn. — M.: Dx3amen, 2013. -

127 c. un.
JonojHUTeILHAA JTUTEPATYypa
1. Jlunakrtuueckue kapTouku-3aganust M. A. Ymakosoii, K. M. YiakoBa, tuaaktuueckue

matepuaisl 1o ¢pusuke (A. E. Mapon, E. A. Mapon)
Tectrl (H K. Xannanos, T. A. XanHHaHOBa)

no

3. Jlykammuk B. WM. ®usnueckas onumnuana B 6-7 knaccax cpeaneit mkonsl: [locobue mis yuammxcs.

Jas peanu3anum yu4eOHOro npouecca Heo0X0AUMbl TeXHHYECKHE CPeACTBA
KOMNbIOMeEP, MYyTbMUMEOULHbIN NPOEKMOP, NPOEKYUOHHL IKPAH.

Iudposrie O6pa3oBareiabHbie Pecypenl
Nel Bupryanenas mkona Kupuina u Megoaus «Ypoku GU3NKm»
No2 «®uzuka, 7-11 knacc OO0 Ou3ukoH»
Ne3 bubnuoreka HarmsiHbIx nocoouit 1C: O6pazoBanne «Pusnka, 7-11 kmace»
Ned4 bubnuoTteka 3eKTPOHHBIX HArsIIHBIX mocoouid «ActpoHomus 10-11 xknaccery OO0 OusnkoH

JdeMoOHCTPALIMOHHOE 000PYA0BaHUE

TensioBble saBjIeHUs. U3MeHeHNe arperaTHbIX COCTOSHUM BelecTBa
1. Habop npuGOpoB I IEMOHCTPAIMH BUIOB TEILIONEPEaaYN
2. Mozeny KpUCTaJUTMYECKUX PEIIETOK

3. Mogenu /IBC, napoBoii TypOuHbI

4. Kanopumetp, HaOOp Tem I KaTIOPUMETPHUECKUX PadoOT.

5. Ilcuxpomerp, TEPMOMETP, TUTPOMEPT

JJieKTpUYecKHe sIBJeHHs. JJIEeKTPOMATHUTHBIE sIBJIEHHSA

1. Habop npuGOpoB A5 IEMOHCTPAIUH 110 AIEKTPOCTATHKE.

2. Habop nnst n3ydeHus: 3aKOHOB TIOCTOSTHHOT'O TOKa

3. Habop mpuGopoB 11t H3y4eHUs] MarHUTHBIX TIOJIEH

4. DnexTpu4YecKuid 3BOHOK

5. DAEeKTpOMarHuT pa3oopHbIi

CBeToOBbBIC SIBJICHUS

1. Habop mo reoMeTpruecKoii onTuke

O0opynoBanme K J1a60paTOPHBIM padoTam
JlabopaTopnast paGora Nel
«Hccneoosanue uzmenenus: co BpeMeHemM memnepamypbl OCmvlearuel 600bl».

OO6opyioBaHKE: CTaKaH B BOJIOH, YaChl, TEPMOMETP

JlaGopatopHasi padora Ne2
«CpasHenue Koruiecme menjiomol HPU CMEWUBAHUU 800bl PA3HOU MEMNEPAMypbl».
Ob6opyioBaHue: KATOPUMETP, U3MEPUTENBHBIN IIIHHIIP, TEPMOMETP, CTaKaH




JlaGopatopHasi padora Ne3
«H3mepenue yoenbHol menioemKocmu meepoo2o menax.

OO6opyioBaHKE: CTaKaH C BOJIOW, KAJIOPUMETP, TEPMOMETP, BECHI, TUPH, METAJUIMYECKUN IIMIIMH/IP HA
HUTH, COCY]l C TOpSYEH BOIOM.

JlabopaTopHasi paGora Ned
«H3mepeHue omHocumenbHoU 81aANCHOCIU 8030YXa.

Ob6opynoBaHue: 2 TepMOMETPa, KyCOK MapiIy, CTaKaH ¢ BOJIOM.

JlabopaTopHasi pabora Ned
«Cbopka snekmpuieckol yenu u usmeperue CUibl MmoKa 6 ee pasIuyHblX YUacmKax».

OGODV,Z[OBaHI/ICZ HUCTOYHUK MMUTAHHWA, HU3KOBOJIbTHAA JIaMIIa Ha MMOACTABKE, KJIIHOY, aMIICPMETD,
COCAUHHUTCIIBHBIC ITPOBOAA.

JlaGopatopHasi padora Ne6

«Hsvwepezme HANPANCEHUA HA PA3TIUYHbLX YHACMKAX 3JZ€KmpM1£€CKOIZ yenu».

OGODV,Z[OBaHI/ICZ HUCTOYHUK MMUTAHUA, PE3UCTOPLI, HU3KOBOJIbTHAA JIaMIla HAa ITOACTAaBKEC, BOJIbTMCTP, KIIIOY,
COCAUHUTCIIBHBIC ITPOBOAA.

JlabopaTopHasi pabora Ne/
«Pezynuposanue cuibl moxka peocmamom».

OO6opyioBaHKE: UCTOYHUK MTUTAHUS, TIOJI3YHKOBBIN peocTaT, aMIIepMeETp, K04, COCTUHUTEIbHbIC
IIPOBOJA.

JlaGopaTopuasi padora Ne8

«Hccenedosanue 3a6ucumocmu CUbl MOKA 6 npoeodHuKe OMm HanpidiCeHusl Ha €20 KOHyax npu
NOCMOARHOM CONpomueleLuUU. H3MepeHue CONpoOmMuBIERUS.

O6opyioBaHKE: UCTOYHUK MTUTAHUS, HCCIIETYEMBIA IPOBOIHUK, aMIIEPMETP, BOJIBTMETP, PEOCTaT, KIT0Y,
COCIMHUTEIIBHBIE ITPOBOJIA.

JlaGopaTopHas padora Ne9
«H3mepenue pabomel u MOWHOCMU SJIEKMPULECKO20 MOKA 8 1AMNe.

O6opynoBaHMe: UCTOYHUK IMUTAHUS, aMIIEPMETP, BOIILTMETP, KIIF0Y, COSAMHUTEIbHBIC TPOBO/IA,
HU3KOBOJIbTHAS Jlamna Ha nojictaBke. CekyHaomep.

JlaGopaTopuas padora Nel0
«Cbopka s1eKmpomMazHuma u UCnbImManue e2o 0etiCmeus».

OO6opynoBaHKe: UCTOYHUK IMUTAHUS, KITFOY, COSTUHUTENLHBIE POBO/IA, MMOJI3YHKOBEIN peocTar, KoMIiac,
JeTany asi COOPKH dIEKTpOMarHuTa.

JlabopaTopHasi paGora Nell
«H3yuenue snekmpuiecko2o 08u2ameisi NOCHOSHHO20 MOKA (Ha MOOeNu)».

OGOpy,Z[OBaHI/ICZ MOJCIIb JJICKTPOABUTATCIIA, UCTOYHUK IMUTAHUA, KITFOY, COCIUHUTCIILHBIC IIPOBOAA.
JlaGopaTopnas padora Nel?

«Hccnedosanue 3asucumocmu yena ompasicerus om yena naoenus ceemay

O6opynoBanue: HabOp MO T€OMETPHUUYECKON ONITHKE

JlaGopaTopuas padora Nel3
«Hccneoosanue 3agucumocmu yena nperomMaeHuss om yena nadenus ceema.



O6opynoBanue: HabOp MO T€OMETPHUECKON ONITHKE

JlabopaTopHas paGora Neld
«H3mepenue gpokycnoeo paccmosnus cobupaioweu aun3vl. Ilonyuenue uzoopasxcenui».

Ob6opynoBanue: coOMparoas JIMH3a, YKpaH, JJaMIa ¢ KOJIIauykoM, B KOTOPOM cJieJiaHa pope3b,
U3MeEpUTENbHAs JIEHTA.




