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HTeJIbHaA 3alIMCKa

Pabouas nporpamma yueOHOro npeamera «(pusnuka» 1 8 Kiacca paspadoTaHa Ha OCHOBeE:

- ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obOpazoanuu B Poccuiickoit denepanumy (¢ U3MEHEHUSIMH);

- ®eepabHOrO TOCYAAPCTBEHHOI0 00Pa30BaTEILHOIO CTaHIapTa OCHOBHOTO 00IIero 00pa3oBaHus, yTBEPKAEHHOIO IpUKa3oM MUHUCTEpPCTBA
obpazoBanus u Hayku Poccuiickoit @enepannu ot 06.10.2009 Ne 373 (c uzmenenusimn) (nanee - ®I'OC HOO);

- ®eepaIbHOIO TOCYAAPCTBEHHOI0 00Pa30BaTEILHOIO CTaHIapTa OCHOBHOTO 00IIEro 00pa3oBaHus, yTBEPKAEHHOIO IpUKa3oM MUHUCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit @enepannu ot 17.12.2010 Ne 1897 (¢ usmenenusimu) (naiee - ®I'OC O00);

- CanurapubiMu npaBuiiamu CII 2.4.3648-20 «CaHuTapHOSIUIEMUOTIOTMUECKUE TPpeOOBAHUS K OpPraHU3al[i BOCIIUTAHUSI U 00yUYeHHUs, OTAbIXa U
037J0POBJICHUS JETEN U MOJIOAEKN», YTBEPKICHHBIMH MIOCTAaHOBJIEHNEM [ JTaBHOTO rOCy 1apCTBEHHOTO CaHUTAapHOTO Bpada Poccuiickoit denepanuum ot
28.09.2020 Ne28;

- CannrapubsiMu nipaBmitamu 1 Hopmamu CanlluH 1.2.3685-21 «['urnenndyeckne HOpMATUBEI U TPeOOBaHUS K 0OecrieueHII0 0€301acHOCTH | (MIIN)
0e3BpeHOCTH 15 YeloBeKa (PaKTOPOB CPe/ibl OOMTAaHUS», YTBEPKIACHHBIMU IOCTAHOBJIEHUEM [ JTaBHOTO rOCYJapCTBEHHOTO CaHUTapHOTo Bpaya Poccuiickoit
Oenepannn ot 28.01.2021 Ne 2 (nanee - ' urneHu4ecKrue HOPMaTHBHI);

- [lopsiaka opranu3anuu 1 OCyIIECTBICHUS 00pa30BaTeIbHOMN AEATEILHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM - 00pa3oBaTeIbHBIM
porpaMMaM HadaJlbHOTO 00MIEro, OCHOBHOTO OOIIETO U CPeAHEro o0IIero o0pa3oBaHusi, yTBEPKIAEHHOTO MPUKa30M MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eneparuu ot 28.08.2020 Ne 442 (¢ uzmenenusmMu u ponoiaHenusmu ot 20.11.2020);

- MenepanabHOro MepeyHs yueOHUKOB, TOMYIIEHHBIX K HCIIOJI30BAHUIO MPHU pealu3aliii UMEIOIINX IOCYJapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHbIX
IpOrpaMM HayalabHOTO 0OIIEr0, OCHOBHOIO O0ILEro, CpeIHero oouiero 00pa3oBaHus OpraHu3alMsIMu, OCYIIECTBISIOIINMHU 00pa30BaTeIbHYIO AEATEIbHOCTD,
yTBEpKAEHHOTO pukazoM Munucrtepcersa npocenienust Poccuiickoit @enepanun ot 12.11.2021 Ne 819 (¢ n3menenussMu u gonojaHeHussMu ot 23.12.2020);

- [lepeunst opranu3anuii, OCyIIECTBISIIOIUX BBITYCK Y4eOHBIX TOCOOMH, KOTOpPBIE JOMYCKAIOTCS K UCTIOJIb30BAHUIO MPH peaTu3aliii HUMEIOINX
rOCYJTApPCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeNIbHBIX MPOrPaMM Ha4alIbHOTO OOIIEro, OCHOBHOTO OOIIETo, CPEHEro 00IIero o0pa3oBaHus, yTBEPKAEHHOTO
npukazoM MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit ®@eneparun ot 09.06.2016 Ne 699.

- [Iucekmo Muno6pa3zoBanust PoctoBckoit oomactu ot 20.05.2022Ne24/3.1-8923 «IIpumepHBIN HeeNbHBINA yUeOHBIH TUTaH 0011e00pa30BaTeIbHBIX
opranusanuii PoctoBckoii 001acTu Ha ypoBHE HayasibHOTO 0011ero (5-9);

- Yue6nsiit mman MBOY: Muuypunckas OOl na 2022-2023 y4eOHBIN TO;

- OcHoBHas o0pa3zoBaTebHast MporpaMmma OCHOBHOro obiero oopazosanust MbOY: Muuypunckas OOILl na 2022-2023 y4yeOHbIi 1011, yTBEpPKIESHHON
npukazoM aupekropa mkodbl Nel12 ot 31.08.2022rox;

- Ycras mkonsl (11.3) MBOY: Muuypunckas OO npukas Ne65 ot 21.02.2017;

- [Ipunoxxenne 5.7 x [Mpukazy Nel04 ot 01.08.16T «O pabounx nporpaMmmax, yueOHBIX Kypcax, MpeaMeTax, TUCIUTUTIHY,

-ITonoxxenne MbOY: Muuypunckas OOILI npuxa3 Ne193 ot 30.12.2013 «O pa3paboTke U yTBEp>KICHUN pabOYMX MPOrpaMM Mo y4eOHbIM Kypcam U
npeaMeTam».
- IIporpammsl 11 00mmeoOpa3oBaTesbHbIX yupexaeHuid. dusmuka. ActpoHomus. 7-11 knace/ coct. B.A. Kopoun, B.A. Opnos. M.: [Ipoda, 2010. — 334 c.
(Pusuka. 7 - 9 xnaccol. ABTop nporpammsl E.M. I'ytHuk, A.B. Ileppimkus.)
- YueOHuKOM (BKJItOUEHHBIM B DeniepaibHblil nepeueHs): [lepoimkun A.B. @usuka.8 ki.: yueOHuK i odueobpasosar. yupexaenuit/ A.B. Ileppimkun.— 6 —
e uzzanue, crepeorurnnoe. M.: JIpoda, 2019 - 224 c.



- COOPHHMKOM TECTOBBIX U TEKCTOBBIX 33IaHUI JIJIs1 KOHTPOJIS 3HAHUM U yMeHuil: Jlykawux B.M. CoopHuk 3aaay no ¢pusuke. 7-9 ki. — M.: Ilpocsemenne, 2019.
—240c.
- Pabouas mporpamma. ABtopsl: A.B. Ileprimikun, H.B.@unonosuu, E.M. I'ytauk (PaGouune nporpammsl. @uznka.7-9xi1.: yaeOHO-METOANYECKOE TTOcoOre/
coct.E.H.Tuxonosa.- M.: Jlpocda, 2019).

IleHHOCTHBIE OPHEHTHUPHI COAEPKAHUA Kypca GU3HKH
B oCHOBHOI mIKOJ€ LIEHHOCTHBIE OPHEHTHPBI ONPEAEISAITCS crnequuKold (U3MKM KaKk HayKH, B KauecTBE LIEHHOCTHBIX OPUEHTUPOB (PU3NYECKOTO
00pa30oBaHMsl BHICTYHAIOT OOBEKTHI, H3y4aeMble B Kypce (PU3UKH, K KOTOPBIM Y yJaruxcsi pOpMHUPYETCs IEHHOCTHOE OTHOLICHHUE.
B pesynbrate m3yueHust (pU3MKM B OCHOBHOMW IIKOJIE MMOJIydyaT JajbHeHIlee pa3BUTUE JIMYHOCTHBIC, PETYJISATHBHbIE, KOMMYHUKATUBHbIE M MO3HABaTEJIbHbIE
yHHUBEpCaJbHblEe y4yeOHbIe HeWcTBUs, yueOHas (oOmias u mpeamerHas) u oOumienosb3oBaTenbekas MKT-KOMIOETEeHTHOCTh OOYYaromuXcsi, COCTABIISIOLINE
IICUXOJIOr0-TIEJarOTMYECKYI0 U HMHCTPYMEHTAIbHYI0 OCHOBBI (POPMHMPOBAHUS CIIOCOOHOCTM W TOTOBHOCTHM K OCBOCHHIO CHUCTEMATHMUYECKUX 3HAHUM, HX
CaMOCTOSITEIbHOMY TTOTIOJTHEHUIO, IEPEHOCY ¥ MHTETPALUH; CIIOCOOHOCTH K COTPYJHUYECTBY M KOMMYHUKAITUH, PEIICHUIO TMYHOCTHO U COIMATILHO 3HAYUMBIX
po0JIeM U BOIUIOLIEHHUIO PELICHUH B IPAKTUKY; CIOCOOHOCTH K CaMOOPraHU3aLliU, CAaMOPETYJISLIUH U Pe(IEKCHH.
B xoze n3ydenust U3MKHM y BBIITYCKHUKOB OYAyT 3aJI05KEHBI OCHOBBI (DOPMaTbHO-JIOTHUECKOTO MBIIUICHUS, peIIeKCHH, YTO OyIeT CIOCOOCTBOBATD:
- IOPO’KACHUIO HOBOT'O THIIA TI03HABATEIbHBIX HHTEPECOB (MHTEpEca HE TOJIBKO K (pakTaM, HO U K 3aKOHOMEPHOCTSIM);
- pacIIMpEeHHIO U EPEOPUCHTAIINH PE(IIEKCUBHON OLIEHKU COOCTBEHHBIX BO3ZMOXKHOCTEH — 3a Mpe/iesbl yueOHOM NesITeIbHOCTH B Chepy caMOCO3HAHMS;
- (OpMUPOBAHUIO CIIOCOOHOCTH K IIEJICTIONAraHui0, CaMOCTOSITEIbHOW TMOCTaHOBKE HOBBIX YUYEOHBIX 3a7a4 M TMPOCKTUPOBAHHIO COOCTBEHHOW Y4YeOHOM
JeSITeTbHOCTH.
B xone nzyuenust ¢hpuszuku oOyvaroniyecs: MpuoOPETYT OMBIT MPOSKTHOMN NEATeIbHOCTH Kak 0co00# (opMbl yueOHOU paboThl, CITIOCOOCTBYIONIECH BOCITUTAHUIO
CaMOCTOSITENIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIILICHUIO MOTUBAILIUH U APPEKTUBHOCTH yUEOHOM NESATEIBHOCTH; B XO/I€ PeaTH3alii HCXOTHOTO
3aMbICJIa HA MPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHUEM BbIOMPATH afieKBaTHbIE CTOSILEH 3ajjaue CpeJCTBa, IPUHUMATh PELICHUs, B TOM YUCIIE U B CUTyalUsaX
HeonpeaenéHHocTH. OHU MOJTydaT BO3MOXKHOCTh Pa3BUTh CHOCOOHOCTh K pa3pabOTKe HECKOJIbKUX BapMAaHTOB PEIICHUH, K TIOMCKY HECTAaHAAPTHBIX PEIICHHH,
IIOUCKY U OCYILECTBIICHHIO HanOo1ee IPUeMIIEMOTO PELIEHHUS.
B xo/ie TutaHupoBaHMs U BBHITIOJIHEHUS YUEOHBIX UCCIIEAOBAHHM 00yYaronecs OCBOSAT YMEHHUE ONEPUPOBATH THIIOTE3aMU KaK OTIMYUTEIHHBIM HHCTPYMEHTOM
HAY4YHOTO DPACCY’KAEHUsS, NPUOOPETYT ONBIT PELICHUs HMHTEIUIEKTyaJbHBIX 3a7ad Ha OCHOBE MBICJIIEHHOI'O MOCTPOEHMs Pa3IMUYHBIX NPEANOIIOKEHUN M UX
MOCHEAYIOLIEN POBEPKHU.
B pesynbraTe neneHanpaBieHHONH y4eOHOM IESATEIbHOCTH, OCYLIECTBISEMOM B (opMax y4eOHOro MCCIIEJOBaHUS, y4EOHOro IMpPOEKTa, B XOJE OCBOCHMS
CHCTEMbl HAyYHbIX MOHSATHH y BBIITYCKHUKOB OyIyT 3aJI0/KEHBI:
- IOTPeOHOCTh BHUKATh B CyTh M3y4aeMbIX NMPOOJIEM, CTABUTh BOIIPOCHI, 3aTPAarMBaIOIIEe OCHOBBI 3HAHUH, JTUYHbIHN, COLMATbHBIN, HCTOPUYECKUN JKU3HEHHBII
OTIBIT;
- OCHOBBI KDUTHUYECKOTI'O OTHOILIEHHUS K 3HAHUIO, JKU3HEHHOMY OIIBITY;
- OCHOBBI LIEHHOCTHBIX CYX/IEHUH U OLIEHOK;



- YBAXXCHUC K BCIIMIUIO YEJIOBCUCCKOI'O pa3dymMma, MO3BOJIAOLICTO MMPEOAOJICBATL HEBCIKCCTBO U MPEAPACCYAKH, pa3BUBATH TCOPECTUYCCKOC 3HAHUEC, TPOABUTATHCA
B YCTAHOBJICHUHU B3aUMOIIOHUMaHUA MCXKIY OTACIbHBIMUA JIOAbMHA U KYJIbTYpPaMHU,

- OCHOBBI TMOHUMaHHUS NPUHLUIHUAILHON OTPAaHUYEHHOCTHU 3HAHMS, CYIIECTBOBAHHUS pPA3IMUYHBIX TOYEK 3PEHMs, B3IJIAOB, XapaKTEPHBIX ISl pPa3HbIX
COLMOKYIBTYPHBIX CPEX U DII0X.

B ocHoBHOW mIKONe Ha ypokax (U3MKK OyneT MpoaoDKeHa pabdoTa 1mo (OPMUPOBAHHUIO W PA3BUTHIO OCHOB YHMTATEIbCKOW KommeTeHIH. OOyuaromuecs
OBJIAZACKOT UYTCHUCM KaK CpPCACTBOM OCYIICCTBJIICHUA CBOUX ;[aaneﬁmnx IJIAaHOB: TPOIAOJIKCHUA O6pa3OBaHI/I$I u CaM006p330BaHI/I$I, OCO3HAHHOTO
IUTAHUPOBAHUS CBOETO aKTYaJbHOTO M MEPCHEKTUBHOTO Kpyra YTeHMs, B TOM YHCJE JOCYTOBOIrO, MOATOTOBKH K TPYJIOBOW U COIMAIIbHON AESITEIbHOCTH. Y
BBIITYCKHUKOB OyJeT chopMupoBaHa MOTPEOHOCTh B CUCTEMAaTHUECKOM YTEHHUHU KaK CPEJICTBE MO3HAHMS MUpa U ce0s B 3TOM MUpPE, TAPMOHHU3AIMH OTHOILICHHUH
YeJIoBeKa U o0IecTBa, co3aaHuu 00pasa «moTpeOHOTO Oy IyIIeroy.

VYyammecs npruoOpeTyT yCTOHUMBBINA HAaBBIK OCMBICIIEHHOTO YTEHHSI, TIOIy4aT BO3MOXHOCTh MPHOOPECTH HABBIK PE(IIEKCUBHOTO YTEHUS. YUalIuecs: OBIaICIOT
Pa3TUYHBIMU BUIAMHU U MUNAMU YTCHUS. O3HAKOMUMENbHbIM, U3VUAIOUUM, NPOCMOMPOBLIM, NOUCKOBLIM U 8b100POYHBIM; KOMMYHUKATUBHBIM YT€HHUEM BCIyX
U TIpo ce0s1; yueOHBIM M CaMOCTOSITEIbHBIM YTeHHeM. OHH OBJaJICIOT OCHOBHBIMH CTPATETHSMHU YTEHUS HAYYHBIX U JPYTUX BHJIOB TEKCTOB U OYAYT CIIOCOOHBI
BbIOpaTh CTPATETUIO YTEHHUS, OTBEUAIOIIYI0 KOHKPETHOM yueOHOi 3a1aye.

Iean n3ydyenus pU3NKU B OCHOBHOM LIKOJIE CJIeYIOLIHE:

® YCBOCHHE YYAITMHCS CMBICIIa OCHOBHBIX IOHATHH 1 3aKOHOB (DU3UKH, B3aUMOCBSI3U MEXKIY HIUMU;

* (opmupoBaHHEe CHCTEMbI HAYYHBIX 3HAHHUH O PUPOJIE, ee (PyHTaMEHTAIBHBIX 3aKOHAX JUIS TIOCTPOSHHUS TIPE/ICTABICHUS O PU3MYECKON KapTHHE
MUDA;

® cHUcTeMaTH3alys 3HAHUI 0 MHOT000pa3uy 0OBEKTOB M SIBICHUN TIPUPO/IBI, O 3aKOHOMEPHOCTSIX MTPOIIECCOB U O 3aKOHAX (PU3MKHU JUTST OCO3HAHUS
BO3MOYKHOCTH Pa3yMHOTO UCIIOJIB30BAHUS JOCTHKEHUN HAYKU B TaJbHEUIIIEM PAa3BUTUHU [IMBUIH3AINN;

* (opmupOBaHHE YOEKIECHHOCTH B TO3HABAEMOCTH OKPY’KAIOIIEro MUPA M JOCTOBEPHOCTH HAYYHBIX METOJIOB €r0 M3yUCHHS;

®  OpraHM3alys YKOJOTHYECKOTO MBIIUICHHS U IIEHHOCTHOTO OTHOIIEHHS K IPHPO/IE;

®  pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH yUaluxcs, a TakKe HHTepeca K PaCIIMPEHUIO U YTIITyOJIeHUIO (pU3NIecKuX
3HaHWH 1 BeIOOpa (PHU3HKH KaK MPO(UIBHOTO MPEeIMETA.

JlocTHiKeHUe ITHX 1eJieli o0ecrneunBaeTcsl pelieHneM CJIeTyIoNuX 3a/1a4:

hd 3HAKOMCTBO y4alluXCsl ¢ METOAOM HAYUYHOTO IMO3HAHUA U METOAaMH UCCIICAOBAHUA 00OBEKTOB M SIBICHHH IMPpUpPOAbI;

b HpI/IO6p€TeHI/I€ ydalmuMucs 3HAaHUH O MCXaHUYCCKHX, TCIJIOBBIX, J3JICKTPOMAroMTHBIX W KBAHTOBBLIX SABJICHUMAX, (1)I/I3I/I‘I€CKI/IX BE&iIMYnNHaAxX,
XapaKTCPpU3IYIOIIUX 3TU ABJICHUS

b q)OpMI/IpOBaHI/Ie Yy ydamuxcs YMeHI/II\/II Ha6J'IIOI[aTI) INPpUPOAHBIC ABJICHHA W BBINIOJHATL OIIBITHI, na6opaT0pHHe pa60TI)I N JKCIICPUMCHTAJIbHBIC
HCCJICAO0BaHUs C UCITOJIB30BAHUCM U3MEPUTCIIbHBIX HpI/I60pOB, MHUPOKO NPUMCHACMBIX B HpaKTI/I‘{eCKOﬁ KHN3HU,
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®  OBJAJEHHE YYAUIMMHUCS TAKUMH OOIEHAYYHBIMH MOHIATUAMH, KaK IPUPOTHOE SBJICHUE, IMIIMPUYECKH YCTAHOBJICHHBIN (pakT, mpobiema, rumnoresa,
TEOPETUYECKHUN BBIBOJ, PE3YJIbTAT KCIIEPUMEHTAILHOM IIPOBEPKH;

® [OHMMAaHHE YYallUMHCA OTJIMYMN HAYYHBIX ITaHHBIX OT HEMPOBEPEHHOH HH(OpMAIMK, LEHHOCTH HAyKH JJs YIOBJIETBOPEHUS OBITOBBIX,
HPOM3BOJICTBEHHBIX U KyJIbTYPHBIX IOTPEOHOCTEN YeloBeKa.

MecTo npeamera B y4eOHOM IJIaHe

@DenepanbHbIil 0a3UCHBIN y4eOHbIN MIaH i 00pazoBaTelbHBIX yupexaeHuil Poccuiickoit @exepanuu orBoauT 210 yacoB it 00S3aTENBHOTO U3yUYEHHS
(GU3UKK HA CTYNIEHH OCHOBHOTO oO1mero odpaszosanwus, B ToM yucie B VII, VIII u IX kmaccax mo 70 y4eOHBIX 4acoB M3 pacyeTa 2 yuyeOHBIX Yaca B HENEIIO.
[Tporpammoii mperycCMOTPEHO IPOBECHHE: KOHTPOJIBHBIX PadoT — 4; nabopatopHbIX padoT -11.
Oo0masi xapakTepucTHKa y4eOHOro npeamMera
duznveckoe 00pazoBaHNE B OCHOBHOMW MIKOJIE JIOJDKHO 00eCcTIeuuTh (OPMUPOBAHUE Y 00YIAIOIINXCS TPEACTABICHUI O HAYYHOW KapTUHE MHPA — BaKHOTO
pecypca Hay4HO-TEXHUYECKOTro Mporpecca, 03HAKOMJIEHHE 00y4arouxcs ¢ GU3NYECKUMHU U aCTPOHOMHUYECKUMH SBJICHUSIMU, OCHOBHBIMU IPUHLIUTIAMU
paboThl MEXaHU3MOB, BHICOKOTEXHOJIOTHYHBIX YCTPOUCTB U MPUOOPOB, pa3BUTHE KOMIIETEHITNI B PEIICHUN WHKCHEPHO-TEXHUUECKUX M HAYYHO-
HCCJIEI0BATENbCKUX 3a4a4.
OcBoenne yaeOHOro npeamera «Dusnkay HAMPaBIEHO HA Pa3BUTHE Y 00yYaIOIINXCSI MPEACTABIICHUI O CTPOSHHH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U
JBUKEHHSI MATEPHH, HA OCBOEHUE 00YUaIOIIMMHUCS 001X 3aKOHOB U 3aKOHOMEPHOCTEW MPUPOIHBIX SBIECHU, CO3/jaHKe YCIOBUM M (POPMUPOBAHUS
UHTEIUICKTYaTbHBIX, TBOPUYECKUX, TPAKIAHCKUX, KOMMYHHUKAITHOHHBIX, THPOPMAITMOHHBIX KoMIeTeHIHH. O0yJaronyecs OBIaICI0T HAyYHBIMA METOIaMHU
pelIeHUs pa3IMYHbIX TEOPETUUECKUX U MPAKTUUYECKUX 33a]a4, YMEHUSIMH (POPMYIHPOBATH TUIIOTE3bI, KOHCTPYUPOBATh, IPOBOJIUTH KCIIEPUMEHTHI, OLIEHUBAThH
Y QaHAJIM3UPOBATH MOJYYCHHBIE PE3YJIbTAThI, COTIOCTABIISTh UX C OOBEKTUBHBIMU PEaTHsIMU JKU3HU.
VYueOnsii npeameT «Duszuka» crnoco0cTBYET (OPMUPOBAHUIO Y 00YUAIOIINXCSl YMEHUH 0€30MacHO UCIIOIh30BaTh JJAOopaTopHOE 000PYI0BaHKE, TPOBOIUTH
€CTECTBEHHO-HAYYHbIE UCCIIEIOBAHUS M SKCIIEPUMEHTBI, aHAJTU3UPOBATH MOJIYYEHHbIE PE3YJIbTaThl, IPEACTABISTH U HAYYHO apTyMEHTHPOBATDH MOJTYUYEHHbIE
BBIBOJIBI.
W3yuyenne npenvera «Pusmka» B 4acTu (HOpPMHUPOBaAHHS Yy OOYUAIOIIUXCS HAYYHOTO MHPOBO33PECHHSI, OCBOCHHS OOIEHAYYHBIX METOOB (HAOIIOJEHUE,
U3MEpeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE), OCBOCHHSI MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX 3HAaHUHN (PU3UKH B )KM3HU OCHOBAHO Ha MEXIPEIMETHBIX CBSI3AX
¢ mnpeameramu:«Marematukay, «HbopmaTukay, «Xumwus», «buonorws», «[eorpadus», «OCHOBBI 0€30MACHOCTH >KU3HENEATEIBHOCTH», «McTopusy,
«JIutepaTtypa» u np.
O0mas xapakTepucTuKa y4e0HOro npouecca

OcHOBHBIM TIOAXOAOM OOydeHust ¢usuke, ucxons u3 tpedboanmii ®I'OC OOO, sBIsETCS CHUCTEMHO-ACSITEIBHOCTHBIN TOAXO0J, MPEINoJiararonui
OpTaHM3AIHIO JACITEIHLHOCTH YUaAIIUXCs Ha BCEX ATAMax ypoka ¢ MPUMEHEHUEM aKTUBHBIX METOJIOB OOyUEHUSI.

OcHoOBHOH (hopMoOii 00yUEHUS SIBIISIETCS YPOK.
Tunsl ypokos:
®  YPOK M3y4YE€HHE HOBOI'O MaTepHaa;



YPOK COBEPIIECHCTBOBAHMS 3HAHUM, YMEHHUI U HABBIKOB;
ypok 000011IeH!s U cUCTeMaTH3alluy 3HaHUM, YMEHUI 1 HaBBIKOB;
KOMOWHHUPOBAHHBIN YPOK;
YPOK KOHTPOJISI YMEHHI Y HABBIKOB.
Bunsl ypokos:
* ypok — Oecena;
71a00paTOPHO-TIPAKTUYECKOE 3aHATHE;
®  YPOK — 9KCKYpCHS;
® YpOK — UIpa;
®  BBINOJIHEHHE YUeOHOTO MPOEKTa;
MeTobl OpraHU3aluy U OCYIIECTBICHUS Y4eOHO-T03HABATEILHON A TEeIbHOCTH:
®  CIIOBECHBIE, HAIJISAHBIC, TPAKTUYECKHUE;
® UHJIYKTUBHbBIC, TE€AYKTUBHBIC;
®  penpoayKTUBHBIE, TPOOIEMHO-TIOUCKOBBIE.
MeTobl KOHTPOJISL M CAMOKOHTPOJIS 32 3(p(hEeKTUBHOCTHIO yueOHO-1T03HABATEIBHOMN AESTETLHOCTH:
®  YCTHOTO KOHTPOJISI U CAMOKOHTPOJIS;
® [IMCBMEHHOI'O KOHTPOJSI U CAMOKOHTPOJIS;
® 7a00paTOPHO-NPAKTUYECKOTO KOHTPOJISI U CAMOKOHTPOJIS.
DNEeMEHTHI IIE1arOrM4eCKUX TEXHOJIOTUI:
® npobiieMHOE 00yUYEeHHE;
® METOJ IPOEKTHOIO U HCCIIE0BATEILCKOTO IPOLECCa;
Pa3BUTHE KPUTUYECKOTO MBIIUICHHS YE€PE3 YTEHUE U TUCHMO;
® KOJUIEKTUBHOE TBOPYECTBO;
®  MO3rOBOH LITYPM;
e UKT — texHouorus.
Jlornueckue CBSI3H JAHHOTI'O MpPeAMETAa € OCTAJIBHBIMH NPeIMeTaMH Y4eOHOr0 IJIaHa
@du3uka 3aHUMAeT OJHO W3 BAKHEHIIMX MECT B CHUCTeME 3HaHUil 0 mpupoze. M3ydeHune QU3MKHM B CTapIIMX KJIaccaxX CpeIHEH MIKOJIBI CIocOOCTBYET
NPEBPAIICHUIO OTAEIbHBIX 3HAHUN YYallUXCS O MPHUPOAE B EIMHYI0 CHUCTEMY MHUPOBO33peHUYecKnX NoHATUH. [Ipeamer ¢u3uMkM pacKpbIBaeTcs IO
TEMAaTUYECKOMY MPUHIIMITY, YTO IEIUKOM COOTBETCTBYET €ro 00OOINAIOIIEeMy WHTETPAIbHOMY XapakTepy. TeMaTHuecKoe MOCTPOCHUE STON TUCIMILIMHBI
MO3BOJISIET paCCMaTPUBATh €€ YUeOHBIE TeMbl KaK OTACIbHBIE “y3JIbI” CHCTEMATU3UPOBAHHBIX 3HAHUH, HAXOAIINXCS MEXITYy COOOM B ONMPEICICHHONW CTETICHU
CBSI3M U OTPaHUUYECHUS.
AHaIM3 UMEIOIIET0Cs ONbITa MO3BOJISIET PEKOMEHA0BATH CIIEIyIOIINEe OCHOBHBIE ()OPMBI CBA3H (PU3UKHU C APYTUMU NPEIMETAMHU:
®  pPacKpbHITHE B3aMMOCBSI3M (PU3MUECKUX SBICHUHN C OMOIOTMYECKUMHU, XUMHUUECKUMH U APYTUMH SIBICHUAMU;
® cooOmeHne 3HaHU# O MPUMEHEHNH (PU3NYECKUX SBJIICHUN U 3aKOHOMEPHOCTEH B IPYTUX HayKax, XUMUH, onosjoruu, Texaoioruu, ObX;
®  JICIIOJIb30BaHME Ha 3aHATHUSAX M0 (PU3MKE 3HAHUI U YMEHUI, KOTOPbIE yYaluecs MOXYYUIH IPH U3YYEHUH IPYTUX MPEIMETOB;
® [POBEJEHUE KOMIUIEKCHBIX 3KCKYPCHIl;



® TpOBeJEHHE BHEKJIACCHBIX 3aHATUH KOMIUIEKCHOTO XapakTepa (OpraHu3aiusi padoThl KPY>KKOB, MCHOJB3YIOIIUX 3HAHUS YYAIMXCS MO JBYM HIIU
HECKOJILKHUM TIpeIMETaM, HallpuMep, KPY>KKOB FOHBIX OMO(U3HUKOB; IpOBeIeHNe KOH(EpeHIIHii, BEUepPOB);

® BBINOJHEHHUE YYAIIMMHUCS yUeOHBIX 3aJaHHi, CBA3AHHBIX C MPEIMETOM TEXHOJOTHS: HAOIIOJEHHS M OIBITHI MO M3YYEHHUIO MPOIECCOB MEepepadoTKu
MaTepHajIoB B yUeOHBIX MaCTEPCKUX, MPUHITUIAX CO3aHHS MIEKTPHUECKHUX IeTIeld U CBOMCTBA AIIEKTPUUYECKOTO TOKA, (PHU3UUECKUE OTBITHI U

HaOJII0IEHUS 110 U3YYECHHUIO (PU3NYECKUX CBOMCTB METAJUIOB, II0YB, BO3/1yXa, JKUAKOCTEH.
VYkazaHHble ()OPMBI CBSA3U U KOMILIEKCHOE B PsiJie CIIydyaeB U3yUeHHE IBJICHUN JOJKHBI OTBEYATh COAEPKAHUIO U CIIelU(UKe KaKJ0ro IpeMeTa, He Hapylas
€ro BHYTPEHHEH JIOTUKH.
OobocHoBanme BoiOOpa YMK
Jna peanuzauuu gaHHoOM mporpammsl ucnoisszyercss YMK A.B.IlepblnikuHa, KOTOPHI HaXOIUTCS B MEPEYHE PEKOMEHJIOBAHHBIX M JOMYIIEHHBIX K
WCITIOJIb30BAaHUI0 B 00Opa30BaTEIbHOM MPOIECCE B 00Pa30BATEIBHBIX YUPEIKICHUAX, PEATU3YIOMIMX 00pa30BaTeNIbHBIC MPOTPAMMBI 00IIEero oOpa3oBaHUS H
MMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTALHIO.
VY4eOHO-MeTOINYEeCKUN KOMIIJIEKC OTBEYAET CIIEIyIOIUM TpeOOBAHUAM:
1. CoOTBeTCTBYET CTpaTernu MOAECPHHU3ALINN COJIEPKAHUS 00pa3oBaHus — (peepatbHOMY KOMIIOHEHTY 00pa30BaTEeIbHBIX CTAaHAaPTOB BTOPOT'O TTOKOJICHHS.
2. CoOTBETCTBYET COBPEMEHHOMY YPOBHIO 0a30BOM HAyKH
3.CooTBeTCTBYET BO3pPACTHBIM OCOOCHHOCTSIM 00YYaIOIIMXCs, X MMO3HABATEIBHBIM HHTEPECAM U BO3MOKHOCTSIM.
4. ObecrieunBaeT MPEEMCTBEHHOCTD COJEPIKAHMUS.
5. PackpbIBaeT MEKIIPEIMETHBIE CBSI3H.
6.YueOHUK BXOIAT B (enepanbHBIi TNepeueHb IMOCOOMA, MPOIICANINX DJKCIEPTH3Y, PEKOMEHJAOBAaHHBIX MuHOOpHaykn PO K WHCMONB30BaHUIO B
o0pa3oBaTeNbHOM MpoIiecce.
Onucanue mecta yueOHOro npeamMera B y4eOHOM IJIaHe
Pabouas yyeOHast mporpaMma mpeaHa3HaYeHa JJIs M3ydeHus Kypca Gpu3nku Ha 6a30BOM ypoBHE, paccunTaHa Ha 70 y4eOHBIX 4acoB, U3 pacueTa 2 yaca B
HEJZIEIIIO.
B pabouyio yueOHyI0 mporpamMmy BKJIIOYEHBI 3JIEMEHTHI Yy4eOHON HH(OpManuu Mo TemMam, NepedyeHb JAEMOHCTpaluil U (POHTAIBHBIX J1a00PATOPHBIX
paboT, HeoOX0UMBIX Ul (POPMUPOBAHUS YMEHUH, yKa3aHHbBIX B TPEOOBAHMSX K YPOBHIO OJTOTOBKH BBIITyCKHUKOB OCHOBHOW ILIKOJIBI.
Nzyuenne Gpu3nku B OCHOBHOH IIKOJIE HANIPABIIEHO Ha IOCTH)KEHHUE CIEAYIOINX 1eaei:
® OCBOCHME 3HAHMMU O TEIJIOBBIX U JJIEKTPOMArHUTHBIX SIBJICHUAX, BEIMYMHAX, XaPAKTEPU3YIOIINX 3TU SIBJICHMSI, 3aKOHAX, KOTOPBIM OHU IOYMHSAIOTCS, O
METO/1aX HayYHOT'0 MO3HAHUS MPUPO/IBI U (POPMHUPOBAHNE HA ITOM OCHOBE MPEACTaBICHUH 0 (U3NUECKON KapTHHE MHpA;
® OBJIAJICHUE YMEHUSAMHU [IPOBOIUTH HAOJIOJCHNS IPUPOAHBIX SIBIEHUH, OMUCHIBATh U 000011aTh pe3ybTaThl HAOIIOJEHUH, UCIIOIb30BaTh IPOCTHIE
U3MEpPUTENIbHBIE IPUOOPHI TS U3yUeHUsS] PU3UUECKUX SBJICHUN; TIPEACTABIATh PE3yIbTaThl HAOIIOIEHUHN WM N3MEPEHUH ¢ MOMOIIBIO TaliHIl, TpagHuKOB U
BBISIBJISITH HA ATOM OCHOBE SMITUPUYECKHUE 3aBUCUMOCTH; IPUMEHSATH [10JIyUYE€HHbIC 3HAHUS AJIs1 00bACHEHHs pa3HOOOPA3HBIX IPUPOAHBIX SBICHUHN U
IPOIIECCOB, IPUHIUIIOB ASHCTBHS BAKHEHIITNX TEXHUUECKUX YCTPOUCTB, /IS pElIeHUs] (PU3NIECKUX 3a/1aY;



® pa3BHUTHE MMO3HABATEIILHBIX HHTEPECOB, HHTEUIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IIPOIECCE PEIICHUS MHTEIICKTYalbHBIX TIPOOIIEM,
buznyecKux 3a/1a4 ¥ BBIITOJHEHHUS SKCIIEPUMEHTAIBHBIX UCCIIEI0OBaHM; CIIOCOOHOCTH K CaMOCTOSITEIbHOMY NPUOOPETEHUIO HOBBIX 3HAHUH MO (hU3HKE B
COOTBETCTBHUHU C KU3HEHHBIMH MMOTPEOHOCTSIMU U HHTEPECAMH,

® BOCIHUTaHHE YOSKIEHHOCTH B TO3HABAEMOCTH OKPYKAIOIIETr0 MUPa, B HEOOXOIMMOCTH Pa3yMHOI0 UCIOJIb30BaHUS JOCTHKEHUH HAYKU U TEXHOJIOTUI
JUTSI TATBHEUIIIETO Pa3BUTHSI YEIIOBEYECKOTO OOIIECTBA, YBAKEHUS K TBOPLIAM HAYKH M TEXHHUKH; OTHOIIECHUS K (PU3HMKE KaK K AJIEMEHTY O0IIe4YeIOBEYeCKON
KYJbTYpBI;

® [puUMEHEHHE MOJIYYSHHbIX 3HAHUN U YMEHUHN JJIs peleHUs MPAaKTUYECKUX 3a/1a4 TIOBCETHEBHOM JKU3HHU, Il o0ecrieueHns 6€30MacHOCTH.
ILnanupyemble pe3y/ibTaTbl 0CBOEHHS Y4eOHOr0 npeamera

JIMYHOCTHBIMH pe3yIbTaTaMu o0ydeHus (prU3nKe B OCHOBHOM IIKOJIE SIBIISIOTCS:

* chOpMHPOBAHHOCTh TIO3HABATENILHBIX HHTEPECOB HA OCHOBE PA3BUTHSI MHTEIIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH yuaIinuxcs;

*  yOeXIECHHOCTh B BO3MOXXHOCTH IIO3HAHUS TPHPOIBI, B HEOOXOAWMOCTH PAa3yMHOTO HCIIOJIB30BAHUS JOCTIDKCHWH HAyKH W TEXHOJOTHH IS
JabHEHIIETr0 pa3BUTHS YEIOBEUECKOTo 00IeCcTBa, YBaXKEHNE K TBOPIIAM HAYKH U TEXHUKH, OTHOIIEHUE K (PU3HKE KaK 3JIEMEHTY OOIIeueIOBeUeCKOM
KyJIBTYPBI;

* CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUN U MPAKTHUECKUX YMEHUH;

*TOTOBHOCTH K BBIOOPY JKN3HEHHOTO IIyTH B COOTBETCTBUH C COOCTBEHHBIMH HHTEPECAMU ¥ BO3MOKHOCTSIMH;
*  MOTHUBAIMs 00pa30BaATENBLHON AESATEIHLHOCTH HIKOJIBHUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO MOJIX0/A;
* (opMupoBaHUE IEHHOCTHBIX OTHOIIEHUH APYT K APYTY, YUUTEIIO, aBTOPAM OTKPBITHI M N300peTeHNH, pe3yIbTaTaM 00ydeHusI.
MeTtanpeAMeTHBIMH pe3yJIbTATAMH 00y4eHUs (PU3UKE B OCHOBHOMW IIKOJIE SBIISIOTCS:
*  OBJIQJICHHE HABBIKAMH CAMOCTOSTEIBHOTO MPHOOPETEHNSI HOBBIX 3HAHUI, OpraHu3alny y4eOHOH esSTeIbHOCTH, TOCTAaHOBKY IIeJIeH, TNIaHNPOBAHUS,
CaMOKOHTPOJISI M OLIEHKU PE3yJIbTaTOB CBOEH JEATEIIbHOCTH, YMEHUSAMU TPEABUIETh BOZMOKHBIE PE3yJIbTaThl CBOMX JCHCTBUI;

* IIOHMMAaHHWE PAIMYMHA MEXTy MUCXOJHBIMU (paKTaMH M THIIOTE3aMH JJISI UX OOBSCHEHHS, TEOPETUUYECKUMH MOJACTSIMHU U PEabHBIMA OOBEKTaMH,
OBJIAJICHUE YHUBEPCAJIHHBIMHU yUE€OHBIMU JIEHCTBUAMHU Ha MPUMEpaxX TUMIOTe3 Il OObSICHEHHUS U3BECTHBIX (PAKTOB M 3KCIIEPHUMEHTAILHON MPOBEPKU
BBIJJBUTAEMBIX THITOTE3, Pa3padOTKH TEOPETHYECKUX MOJIEINICH MPOIECCOB MIIH SBJICHUII;

* (QopmMHupoBaHHE YMEHHMH BOCIPHHHMATh, IepepaldaThiBaTh M MPEIbSBIATH HH(OOPMAIMIO B CIOBECHOW, OOpa3HOM, CHUMBOJIMYECKOW (opmax,
aHAJIM3WPOBATh W IepepadaThiBaTh MOJYYECHHYI0 MH(OpMANWIO B COOTBETCTBHU C IOCTABICHHBIMHU 3aJadyaMHM, BBIACIATH OCHOBHOE COJEp)KAHHUE
IPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha MTOCTABJICHHBIE BOTIPOCHI U M3JIarath €ro;

* mpuoOpeTeHHe OMbITa CAMOCTOSTEIBHOTO MOWCKA, aHamu3a M OTOOpa MH(OPMAIMU C WCHOJIH30BAHHEM pA3IMYHBIX HCTOYHHKOB M HOBBIX
MH(POPMALMOHHBIX TEXHOJIOTUH JIJIsl peIIeHHsI TO3HABATEIbHbIX 337ay;



b pa3BI/ITI/Ie MOHOJIOI‘H‘-IGCKOﬁ n ,Z[I/IaJIOFquCKOﬁ pqu/I, yMeHI/Iﬁ BBIpa)KaTI: CBOU MBICJIN U CHOCOGHOCTI/I BBICJ'IYLHI/IBaTB CO6CC€,Z[HI/IKEI, IIOHUMATh €TI0
TOYKY 3pEHHUS, PU3HABATH MIPABO JAPYTOTo YeJOBeKa HA HHOS MHECHHUE;

b OCBOCHHC HpI/ICMOB I[eI\/JICTBI/II\/'I B HCCTaHIIapTHBIX CI/ITyaI_[HHX, OBJIAACHHUC 3BpI/ICTI/I‘-ICCKI/IMI/I MeTogaMu pCH_ICHI/IH HpO6J’I€M;

* (dopMHUpOBaHHE YMEHHH paboTaTh B TPYNIE C BBITOJHEHUEM pA3JIMYHBIX COLNUAIBHBIX pOJIeH, TPEJICTABJIATh W OTCTaWBaTh CBOW B3TJISIBI U
yOEKICHHSI, BECTU JUCKYCCHUIO.

OO0mMMH NMpeAMEeTHBIMH Pe3yJabTaTaAMH 00YUYCHHS (PU3NKE B OCHOBHOM IIIKOJIE SIBJISTFOTCS:

* 3HAHUA O NPUPOJE BaXKHEHIINX (U3NYECKUX SBICHUNA OKPYXKAIOIIErOo MHpa W MOHMMAaHUE CMBbICHA (U3NYECKUX 3aKOHOB, PACKPHIBAIOIIMX CBSA3b

W3YYCHHBIX SBJICHHIA,

YMCHUA TTOJIb30BATHCA METOAAMU HAYYHOI'O HMCCIICAOBAHUA SIBJIEHUU mpupoabl, TpOBOAUTH HaGJIIO,Z[eHI/ISI, IJIaHUPOBATHL W BBIIIOJHATH 3KCIICPUMCHTEI,
oOpabaTheiBaTh pe3yiabTaThl H3MEPEHUH, MPEJCTaBIATh Pe3yJbTaThl W3MEPEHUN C TOMOIbI Tabmwi, TpadukoB u ¢Gopmysa, oOHApPYKHBATh
3aBUCUMOCTH MCIKIY (I)I/I3I/I‘-ICCKI/IMI/I BCIMYMHAMU, O6I>SICHSITI> MOJIYYCHHBIC PC3YJIbTAaThl U JC€JIaTh BLIBOJbI, OLUCHHBATL T'PaHHIIbI HOFpGI.HHOCTGfI
pe3yNbTaTOB U3MEPEHUM;

¢ YMCHUS NPUMCHATH TCOPCTUUCCKHUC 3HAHUA 10 (I)I/I3I/IKC Ha MpPAaKTUKE, pCHIaTb (I)I/ISI/I‘ICCKI/IC 3ala4i Ha IIPUMCHCHUEC IMMOJTYYCHHBIX 3HaHHf/'I;

* YMEHHA M HaBBIKM NPUMEHATH IOJIyY€HHbIE 3HAHUS Ui OOBSCHEHUS NPUHIUIOB JEUCTBUS BAKHEHIIMX TEXHUYECKUX YCTPOWCTB, PEIICHUs
NPaKTUYECKUX 3a]ad TOBCEAHEBHOM KHM3HM, oOecredeHusi Oe30MacHOCTH CBOEH KHU3HH, PAlMOHAIBHOTO MPUPOIONOIL30BAHUS M OXPAHBI
OKPYKaIoIlei Cpebl;

s¢opmMupoBaHue yOSKIEHUS B 3aKOHOMEPHOM CBSI3U M MMO3HABAEMOCTH SIBIICHUI MPUPOBI, B OOBEKTUBHOCTH HAYYHOTO 3HAHMS, B BHICOKOW IIEHHOCTH
HayKH B Pa3BUTUU MaTEPUAIBLHON U JyXOBHOM KYJIbTYpPbI JIIOICH;

* Ppa3BUTHE TEOPETUYECKOTO MBIIUICHUS HAa OCHOBE ()OPMHUPOBAHMS YMEHHH YCTaHABIMBATh (aKThl, Pa3indyaTh NMPUYUHBI U CIEACTBUS, CTPOUTH
MOJIEJN U BBIJBUTATh TUIIOTE3bl, OTHICKUBATh U (POPMYIUPOBATH J10KA3aTEIHCTBA BBHIABUHYTHIX TMIIOTE3, BHIBOJUTH U3 HKCIEPUMEHTATbHBIX (DAaKTOB
U TEOPETUUYECKUX MOJIeNiel (PU3MUeCcCKre 3aKOHBI,

* KOMMYHHKATHBHbIE YMEHUS JOKJIAIbIBATh O pe3yjbTaTax CBOEro MCCJIEeI0BaHUs, y4acTBOBATh B AUCKYCCHHU, KPaTKO U TOYHO OTBEYAaTh Ha BOIPOCHI,
UCTIOJIb30BaTh CIIPABOYHYIO JINTEPATYPy U APYyTre HCTOYHUKH HH()OPMAIIHH.

B pesynbrare nzydenus: GU3uKku B OCHOBHOM IIKOJIE MTOJTy4YaT pa3BUTHE YHUBEpCanbHbIe yueOHble aeiicTBus (qanee YY/I). K Hum otHOCSATCS:
1) TuYHOCTHBIE;

2) perynsTUBHBIE, BKIIIOUAIOIIUE TaKKe JCUCTBUS CaMOPEryJIsIHH;

3) nmo3HaBaTeNbHbIE, BKJIIOYAIOIINE JJOTUYECKUE, 3HAKOBO-CUMBOJIMYECKHUE;

4) KOMMyHHKaTHUBHBIE.

* JIuunoctHple Y'Y/l obecreunBarOT LIEHHOCTHO-CMBICIIOBYIO OPHEHTALIMIO yYaluXxcsl (YMEHHE COOTHOCUTH MOCTYIKH U COOBITHS C MPUHSATBIMU 3TH-
YECKUMHU MPUHIUIIAMU, 3HAHUE MOPAJIbHBIX HOPM U YMEHHE BBIJEIUTh HPABCTBEHHBIN aCMEKT MOBEICHUS), CAMOOIIPEACIICHUE U OPUEHTAIMIO B COLIU-
QJIBHBIX POJISIX U MEXIMYHOCTHBIX OTHOILIEHUSIX, TPUBOJUT K CTAHOBJICHHUIO [IEHHOCTHON CTPYKTYpPbl COBHAHHUS JTUYHOCTH.
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* PeryasituBHblie Y'Y /I oOecnieunBaroT OpraHu3aIiyio y9amyuMHCs CBOSH yueOHOM nesaTenbHoCTH. K HUM oTHOCSTCS:

- [IeJIeToIaraHue Kak MOCTaHOBKA yueOHOM 3a7aud Ha OCHOBE COOTHECEHUS TOTO, UYTO YK€ M3BECTHO M YCBOCHO YYAIIUMUCS, U TOTO, YTO €I HeU3-
BECTHO;

- INIAaHUPOBAHUEC — OMNPCACIICHUC MOCICAOBATCIBHOCTH IMPOMEKYTOUYHBIX ueneﬁ C YUYCTOM KOHCYHOI'O pE3yJibTaTa, COCTABJICHUC IJIaHAa WU MOCICAOBA-
TEIBHOCTH JECHCTBUM;

- IIPOrHO3UPOBAHUE — IIPEIABOCXUIIEHUE PE3YJIbTAaTa U YPOBHS YCBOECHHS, €T0 BPEMEHHBIX XapaKTEPUCTHK;

- KOHTpOJb B (hopMe CIMueHusi crocoda IEHCTBUS W €ro pe3yjbTaTa C 3aJaHHBIM 3TaJOHOM C IIeNbI0 OOHAPY)KEHUS OTKIOHEHHH M OTIMYHI OT
ATaJIOHA;

- KOPPEKIHs — BHECEHNE HEOOXOJUMBIX JOMOJHEHUI U KOPPEKTUB B IUIaH U CIIOCOO JACWCTBUSA B CIIydae PACXOKICHHSI 3TaJOHA, PeaJbHOrO IEHCTBUS U
€ro MpoJIyKTa;
- OLICHKA — BbIICJICHNE U OCO3HAHUE YUAIIUMHUCS TOTO, YTO YK€ YCBOCHO U YTO €Ile MOAJIKUT YCBOCHUIO, OCO3HAHNE KayeCcTBa U YPOBHS YCBOCHUS;
- BOJIEBAsl CAMOPETYJISAINS KaK CIOCOOHOCTh K MOOMIIM3AIH CHIT M DHEPTHUH; CITIOCOOHOCTh K BOJICBOMY YCHJIHMIO, K BEIOOPY CHUTYaIlil MOTHUBAIMOHHOTO
KOH(JIMKTA U K MPEOJIOJICHUIO MPETSATCTBUM.

Ilo3naBaTenabnsble Y'Y/l BkItouatoT o0miey4eOHbIe, JOTHIECKHIEe, 3HAKOBO-CUMBONIMYeckue Y /1.
O6meyueonsieY Y /| BKITFOYAOT:
- CaMOCTOSITEIbHOE BBIJIETICHNE U ()OPMYIIMPOBAHNE TTO3HABATEILHOM 1IETH;
- TIOWCK | BBIJIEJIEHUE HE0OX0aMMOW HH(pOpMaInu;
- CTPYKTypHUpOBaHUE 3HAHU;
- BBIOOp Hanbosee 3pPEeKTUBHBIX CITOCOOOB PEIICHUS 3a/aY;
- pediekcus crioco0OB M YCIOBUMN JAEHCTBHSI, KOHTPOJIb U OIICHKA MPOIIecca U pe3yIbTaToOB ACSITENbHOCTH;
- CMBICIIOBO€ YTEHHE KaK OCMBICIICHHUE 1IeJIM YTEHUS U BHIOOp BUA YTCHHSI B 3aBUCUMOCTH OT LIENH;
- YMEHHUE aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO CTPOUThH PEUYEBOE BBHICKA3bIBAHHWE B YCTHOM M MHUCBMEHHOW peud, MepefaBasl CoAep:KaHuE TEKCTa B
COOTBETCTBHH C LEJbIO M COOJI01asi HOPMBI TOCTPOCHHUS TEKCTA;
- TOoCTaHOBKa W (HOpMyIHpOBaHHE MPOOIEMBI, CAMOCTOSTENILHOE CO3/IaHHE aJTOPUTMOB JCSITEILHOCTH IMPHU PEIICHUH TPOOJIeM TBOPUYECKOTO U
MOMCKOBOI'O XapaKTepa;
- IECTBHE CO 3HAKOBO-CUMBOJIMUYECKUMH CPEJICTBAMHU (3aMEIIeHUE, KOAUPOBAHUE, JEKOIUPOBAHKUE, MOJEIUPOBAHNUE).
Jlornueckue YV ]| HanpaBiieHbl HA YCTAHOBJICHUE CBSI3€H M OTHOIIICHUN B JIFOOOM 00JacTH 3HaHUA. B paMkax MIKOJILHOTO O0yYeHHS MO JOTHYECKUM
MBIIIJICHHEM OOBIYHO MOHMMAETCS CIIOCOOHOCTh M YMEHHE YYaIlUXCS MPOHW3BOAUTH MPOCTHIC JIOTUYECKHE JCUCTBUS (aHAINU3, CUHTE3, CPaBHEHHE,
0000111eHe U 1Ip.), a TAKXKE COCTABHbIE JIOTHYECKHE ONepalnu (IIOCTPOeHNE OTPULIAHNUS, YTBEPKICHUE U OMIPOBEPIKEHNE KaK MOCTPOEHUE PACCYKACHUS
C UCIOJIb30BAaHUEM PA3IUYHBIX JIOTHUECKUX CXEM — MHAYKTUBHOM WA JE€AYKTUBHOM).
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3HakoBo-cuMBoNmdeckue Y'Y/, obecneunBaromme KOHKPETHBIE CIOCOOBI MpeoO0pa3oBaHus Y4eOHOTO MaTepuana, MPEACTaBISIOT JICHCTBHS
MOJIETTUPOBAHUS, BBIMOJIHSIONNE QYHKIIMH OTOOpakeHHs y4eOHOro Marepuala; BbIJENIEHHE CYIIECTBEHHOT0; OTPhIBA OT KOHKPETHBIX CHUTYaTHBHBIX
3HAa4YeHUH; POpMUPOBAHUE OOOOIICHHBIX 3HAHUN.
* KommyHukaTtuBHble YYJI 00ecrneunBarOT CONMUAIBHYIO KOMIIETEHTHOCTh W CO3HATEIbHYIO OPHEHTAIMIO YYAIMXCS HA TO3MIMH APYTHX JIHOJCH,
YMEHHE CIylIaTh W BCTYNAaTh B JUAJIOT, YYacCTBOBATh B KOJJICKTUBHOM OOCYKIIEHUU MPOOJIEeM, UHTETPUPOBATHCS B TPYMITYy CBEPCTHUKOB M CTPOUTH
MPOAYKTUBHOE B3aMMOJECHCTBHE U COTPYTHUYECTBO CO CBEPCTHUKAMHU U B3POCIIBIMHU.

YyeOHO-TEMATHYECKHI IIJIAH

No B ToM uunciie Ha
KosmuectBo
n/n HaumeHoBaHue pa3/iesioB U TeM
4acoB
JladopaTopubie | KoHTposbHbIE
padoThI padoThI
1 TennoBkie sBICHUS 23 3 2
2 DneKTpUYecKue SBJICHUS 29 5 1
3 DJIEKTPOMArHUTHBIC SIBICHUS 5 2
4 CBeTOBbIC SBJICHUS 13 1 1
Hroro 70 11 4

Conep:xaHue TeM y4eOHOT0 Kypca
1. TensioBbIe siBJIeHUs (23 4acoB)
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TennoBoe nBwxeHue. TernoBoe paBHoBecue. Temmeparypa u ee usmepeHue. CBs3b TeMIEpaTypbl CO CPEOHEN CKOPOCTBIO TEMJIOBOI'O XaOTHUYECKOIO
IBWDKEHUs dvacTull. BHyTpeHHss osHeprus. Pabota u Temuonmepenadya Kak CIOCOObI M3MEHEHMsI BHYTPEHHEH SHepruu Tena. Buapl Temonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKLMs, H3iIydeHHE. KoamdecTBO TEIUIOTHL. YJIeNbHas TEIIOEMKOCTb. 3aKOH COXPAaHEHMs] SHEPrMM B TEIJIOBBIX IIpoOlEccax.
HeoOpaTrMocCTh Mpo1eccoB TeronepeaayHn.

Hcnapenne u xoHjaeHcauus. HacelmenHsiii nmap. BinaxsHocTs Bo3nyxa. Kumenue. 3aBUCMMOCTH TeMIepaTypbl KUIIEHMsI OT jAaBieHus. llinaBnenue un
KpHUCTaIM3amys. Y ieibHas TelIoTa IUIaBJIeHUs U IapooOpa3oBaHus. Y iebHas TeMoTa cropaus. PacueT konuyecTBa TEMIOThI IPU TEMII000OMEHE.

[Tpunimnel paboTh! TEIUIOBBIX ABurarenei. [laposas TypOuna. /IBuratens BHyTpennero cropanus. KI1J[ reruioBoro nsurartens. OO0bscHEHHE yCTPOHCTBA U
IIPUHLIAIA JEUCTBHS XOJOANIbHHKA.

Hp€06pa30BaHI/ISI OHCPTHHU B TCIVIOBBIX MalllMHAX. OKOJIOTMYECKHE HpO6JIeMI>I HUCIIOJIB30BaHUA TCIIJIOBBIX MAIIIMH.

JdemoHcTpauuu:
1. IlpuHuun pelcTBUs TEPMOMETPA.
2. H3meHeHWe BHYTPEHHEHW SHEPTHH Tella IIPU COBEPIICHUN PaOOTHI M MPHU TEIIoNepeaayde.
3. TemnonpoBOJHOCTH PA3IMUYHBIX MaTEPUATIOB.
4. KouHBekIMs B JKUIKOCTIX U razax.
5. Temonepenaua myTemM U3Iy4EHHUs.
6. CpaBHEHHE YJI€JbHBIX TEIJIOEMKOCTEN Pa3IMYHbIX BEILIECTB.
7. SIBnenue ucnapeHus.
8. Kumeunwue Boabl.
9. IlocTOSIHCTBO TeMrmepaTypbl KUIIEHUS KUIKOCTH.
10. SIBneHus miaBaEHUS M KPUCTAITU3AIUH.
11. N3mepeHune BIa)KHOCTH BO3/TyXa MICUXPOMETPOM WIIM TUTPOMETPOM.
12. YcTpoHCTBO YETHIPEXTAKTHOTO ABUTATENSI BHYTPEHHETO CTOPaHUs.
13. YcTpoiicTBO mapoBoii TypOUHBI
14. ViccnenoBanue 3aBUCUMOCTH 00beMa raza OT JABJICHHS TPH IMOCTOSTHHOW TeMIepaType

®poHTAJIbHBbIE JIA00PATOPHBIE PA0OTHI
1.
2. U3mepeHue yneiabHOU TEMIOEMKOCTH TBEPAOTO Tena
3. H3mepeHue BIa)KHOCTH BO3TyXa

CpaBHeHHE KOJIMYECTBA TEIUIOTHI TPU CMEUIMBAHUK BOJIbI pa3HOM TEMIIEPATYpPbI

IIpeameTHbIe pe3yabTaThl:
BbInyCKHUK HAYYHTCS:

pacno3HaBaTb TCIUIOBBIC ABJICHUA U O0OBICHATH Ha 0Oase UMCIOIIUXCS 3HAHUM OCHOBHEIC CBOMCTBA HIIHM YCJIOBUSA HNPOTCKAHHA I3THUX SIBIICHHIA:
I[I/I(i)(by3l/lﬂ, n3MeHeHne 00beMa Tell IIpU Harp€BaHuun (OXJ'IEDK,I[CHI/II/I), OobIIIas COKUMAEMOCTE ra30B, Majiasd C;KUMAaCMOCTb )I(PI,HKOCTGI;’I " TBCPABIX TCII;
TCIIOBOC PAaBHOBCCHUEC, UCITAPCHUEC, KOHACHCAUA, INIABJICHUC, KPUCTAJIIU3alUs, KUTICHUEC, BIIA)KHOCTH BO3AYyXa, pa3JIMIHBIC CIIOCOOBI TCIonepeaavun
(TGHJ'IOHpOBOI[HOCTL, KOHBCKI U, I/I3J'Iy‘IeHI/I€), arperaTHbiC€ COCTOAHHA BCUICCTBA, IMOTTIOIMICHHUC SHCPIrUU IMPH UCIIAPCHUHN KXKUIKOCTH U BBIICICHHUC €C
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IIpU KOHACHCAINU I1apa, 3aBUCUMOCTb TCMIICPATYPhI KUTICHUS OT JaBJICHUA,
b OIMMCbIBATH HM3YUYCHHBIC CBOMCTBA TE€JI W TEIIOBBIE SABJICHUA, HCIIOJIB3Ys (bI/ISI/I‘ICCKI/Ie BCJIMYHHBI: KOJIUYCCTBO TCIIJIOTBI, BHYTPCHHAA OHCPIUs,
TEMIICpaTypa, yACIbHad TCINIOCMKOCTh BCIICCTBA, YACIbHAA TCIUIOTA IJIABJICHUSA, YACIIbHAS TCIIJIOTA Hap006pa30BaHH;1, yAcC/bHad TCIJIOTa CropaHus

®  TOIIMBA, KO3(PPUIMEHT MOJIE3HOro AEHCTBHS TEIUIOBOIO JIBUTATEJNS; NPU ONUCAHUU NPABUIIBHO TPAKTOBATh (U3MYECKUN CMBICI HMCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS W €IMHHIIBI U3MEPEHHs, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO (PU3NUYECKYIO BEJIMYMHY C APYTUMH BEIHMYUHAMU,
BBIUUCIIATH 3HAUCHHE (PU3NUYECKON BETUUNHBL;

®  aHAIM3MPOBATH CBOMCTBA TEJ, TEIUIOBBIE SIBJICHUS U IPOLIECCHI, UCIOJB3YS OCHOBHBIE IOJIOXKEHHSI aTOMHO-MOJIEKYJISIPHOTO YYEHUS O CTPOEHUU
BEILIECTBA U 3aKOH COXPaHEHUs YHEPTUU;

®  pa3nu4aTh OCHOBHBIC MPU3HAKH U3YYEHHBIX (PU3UUECKUX MOJIENIEH CTPOSHHSI ra30B, KHUJIKOCTEH U TBEPIBIX TE;

®  [PUBOAMTH NMPUMEPHI MPAKTUUECKOTO UCIIOJIb30BAHUS (PU3NUECKUX 3HAHUH O TEIUIOBBIX SBJICHUSIX;

®  pemaTh 3a/1a4M, UCTIOIB3Ys 3aKOH COXPAaHEHMs SHEPIHU B TEIUIOBBIX Mpoleccax U (opMyIbl, CBSI3bIBAOLINE (pU3MUECKHE BETUYMHBI (KOJIUYECTBO
TEIUIOTHI, TEMIIEpATypa, yJIelIbHas TeIJIOEMKOCTh BELIECTBa, YAeIbHas TEIUIOTA IJIaBJICHHUs], yAelbHas TEIUIoTa MapooOpa3oBaHus, yeabHas TerioTa
CTOpaHUsl TOIUIMBA, KOA(P(UIIMEHT MMOJIE3HOTO JASHCTBHSI TEIJIOBOTO JBUraTells): HA OCHOBE aHAJIN3a YCIOBHS 33Ja4M 3allUCHIBATh KPaTKOe YCIIOBHE,
BBIIETISATh (PU3NYECKUE BEIMYUHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE JIJISl €€ PEeIIeHHUs, TPOBOAUTH PAacUeThl U OILICHUBATH PEAIbHOCTD MOYYEHHOTO
3Ha4YeHUs1 PU3NIECKOI BETUUNHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTbD HAYYUThCH:

®  UCHOJB30BATh 3HAHMS O TEIUIOBBIX SIBJICHUSIX B IOBCEJIHEBHOW XM3HM Juld oOecrnedeHus Oe30IaCHOCTH IIpU oOOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHUS 370POBbS M COOIIONEHHUS HOPM 3KOJIOTMYECKOTO TOBEACHUS B OKPYKAIOLIEH cpele; MPUBOIUTH
IPUMEPBI SKOJIOTHYECKUX MTOCIEACTBUI paObOThI ABUraTeied BHyTPEHHEr0 CrOpaHusl, TEIJIOBBIX U TUAPOIEKTPOCTAHLINH;

®  pa3nuMyarth TPAHUIBl NMPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHUMATh BCEOOLIMH XapakTep (yHIAMEHTaNIbHBIX (PHU3HMUECKUX 3aKOHOB (3aKOH
COXPAHEHHMs YHEPIUHU B TEIUIOBBIX MPOLIECCAX) U OTPAaHUYEHHOCTh MCII0JIb30BaHNS YACTHBIX 3aKOHOB;

®  HaXOAWUTh aJIEKBATHYIO NPEAIOKEHHOH 3amaue (U3UUECKYI0 MOJENb, pa3pelaTh MpoOJieMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHUHM O TETIOBBIX
ABJICHUAX C UCIIOJIB30BAHUEM MAaTEMATUYECKOTO aIIapaTa, TaK U IPHA MOMOLIY METOIOB OLICHKH.

2. DulekTpu4eckue sijaeHud (29 yaca)
DnekTpu3anus Tei. DIeKTpUIecKuil 3apsa. /Ba Buaa snexkTpuueckux 3apsaoB. B3aumoaeiictere 3apsiioB. 3aKOH COXpPaHEHUs AJIEKTPUUECKOTO 3apsijia.
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OnexTpuueckoe moje. J[eHCTBUE 3JIEKTPUUECKOro IOJIs Ha JJIEKTpUYecKHue 3apsanbl. [IpoBOIHMKHM, AMAIEKTPUKM M IOIYIPOBOAHMKH. J[MCKPETHOCTH
3JIEKTPUYECKOTO 3apsaa. DIeKTpoH. CTpoeHue aroma.

[TocTostHHBIN 3nekTpuueckuil TOK. McTOUHMKM MOCTOSIHHOTO Toka. [ledicTBus anekTpuueckoro toka.Cuna toka. Amnepmetp. Hanpspkenue. Bonbrmerp.
DJIEKTPUYECKOE CONMPOTHUBJIEHUE. DJEKTpUueckas 1emnb. 3akoH Oma s ydacTka sjekTpudeckod menu. [locienoBarenbHoe W MapajiebHOE COCIMHEHUS
NPOBOJHHUKOB. YenbHOE compoTuBieHne. PeocraTsl. PaboTa W MOIIHOCTH 3neKTpudeckoro Toka. 3akoH Jlxoynsa-Jlenna. Jlamma nakanuBanus. IlnaBkue
npenoxpanutenu. Hocutenu anekTpuueckux 3apsaoB B MeTaljiax, MOJypPOBOIHUKAX, SJEKTpoiInUTax U razax. [lonynpoBoaHUKOBBIE TPUOOPHI.

JdemoHncTpaumnu:

20.
21.
22.

DIeKTpu3aius Tell.

JIBa poJia AIeKTPUUECKUX 3apsiioB.

Y CTpolCTBO U IEMCTBUE JIEKTPOCKOTA.

[IpoBOIHHMKY U U30JISITOPBL.

DnekTpu3alus 4epe3 BIUsHUE

[Tepenoc »neKkTpruyecKkoro 3apsiia ¢ OAHOro Tea Ha APyroe
3aKOH COXpaHEHUs AEKTPUUECKOro 3apsja.

Y CTpoUCTBO KOHIEHCATOPA.

OHeprus 3apsyKEHHOTO KOHJEHCATOopa.

. ICTOYHHKH MOCTOSHHOT'O TOKA.

. CocTaBiieHHE JIEKTPUUYECKOM 1IEMH.

. DIEKTPUUECKUN TOK B DJIEKTPOIUTAX. DINEKTposn3. V3yueHne 31eKTpUIECKUX CBONCTB KUJIKOCTEH

. DNEKTPUUYECKU TOK B MOJIYNPOBOJTHUKAX. DIEKTPUUYECKUE CBOMCTBA MOJIYIIPOBOJHUKOB.

. DIIEKTpUUECKUI pa3psi B razax.

. I3mepenue cuiibl TOKa aMIepMeETPOM.

. Habmroienne mocTostHCTBA CHJTBI TOKA HA Pa3HBIX YYaCTKaX HEPA3BETBICHHOMW AIIEKTPUYECKOMN IIETTH.

. I3MepeHue cuiibl TOKa B Pa3BETBJICHHOM AJIEKTPUUECKOM ETH.

. I3mepenne HanpspkeHHst BOJIBTMETPOM.

. I3yueHne 3aBUCUMOCTH 3JIEKTPUYECKOTO CONMPOTHUBIIEHUS IPOBOJHUKA OT €r0 JUIMHBI, TUIOLAJAH MOMEPEYHOr0 CEYCHUs U MaTepuania. Y 1eJIbHOe

COIIPOTUBIICHUE.

PeoctaT u Mara3uH conpoTHBIIEHHU.

N3mepenne HanpsKEHWH B IIOCIEN0BATEIBHON DJIEKTPUYECKOM LETH.
3aBMCHMOCTB CHJIBI TOKA OT HAIPSDKEHUS HA YYACTKE DJICKTPHUYECKOH LIETIH.

®poHTaNbHBIE Ja00paTOPHBIE PA60THI

4,

Sl NS

COopka 3IeKTpUYEeCKO! LIeMU U U3MEPEHNE CUIIBI TOKA B €€ Pa3IMYHbIX Y4aCTKax
N3mepenne HanpspKeHNs Ha pa3iIMYHbIX y4acTKax dJIEKTPUYECKOH Lenn
PerynupoBanue cuiibl TOKa peoCTaToM

H3mepenue conpoTUBIIEHUS IIPOBOJHUKA IIPU ITOMOLIY aMIIepMeTpa U BOJIbTMETpa
H3mepenune MOIHOCTH U pabOThl TOKA B AJIEKTPUIECKOH JIamIie
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3. DJIeKTPOMATrHUTHBIE sIBJIeHUs (5 4acoB)

OnbIT Opcrena. MarautHoe nosie Toka.BzauMoencTBue NOCTOSIHHBIX MarHUTOB. MarHUTHOE Mojie 3eMiid. DJIEKTpOMarHuT. JlelicTBue MarHUTHOTO TOJIS
Ha MPOBOJHUK ¢ TOKOM. Cuia Amrepa. DJIeKTpoIBUraTelNb. IEKTPOMArHuTHOE pele.
JdemoHcTpauuu:
OmneIT Opcrena.
MarsuTHoOE I10JI€ TOKa.
JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
N3ydenune npuHIMNa ACHCTBHS AIEKTPOMArHUTHOTO pelie

5. YCTpONCTBO IIEKTPOIABUTATEIIS.
DpoHTAJbHBbIE JJA00paTOPHBbIE PA0OTHI

9. COopKa 2JIeKTpOMarH1uTa 1 UCIBITAHUE €r0 JCHCTBUS

10. N3ydenue aneKTpuyecKoro JBUraresis NoCTOSHHOTO TOKa

el e

IIpenmeTHbIe pe3yabTaThI:

BbInyCKHUK HAYy4YHUTCH:

® pPAacCIO3HABATh AIEKTPOMATHUTHBIC SBJICHUS U OOBSCHITh HA OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIC CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS dTUX SIBJICHUH:
AIEKTpU3aLUs TeJ, B3AUMOJICHCTBUE 3apPsiI0B, IJIEKTPUUECKUN TOK U €ro AeHCTBUs (TEIIOBOE, XUMUYECKOE, MAaTHUTHOE), B3aUMOJICHCTBHE MarHUTOB,
JEWCTBUE MATHUTHOTO TIOJIS1 HA POBOJHUK C TOKOM;

® COCTaBJISITH CXEMBI MJIEKTPUIECKUX IIENEH ¢ MOCIeJ0BaTeIbHBIM U TIapalieIbHBIM COCTUHEHUEM SJIEMEHTOB, pa3indasi YCIOBHBIE 0003HAUCHUS

5JIEMEHTOB DIIEKTPUYECKUX LETEH (MCTOYHUK TOKA, KIIFOY, PE3UCTOP, PEOCTAT, JIAMITOUKa, aMIIEPMETP, BOJILTMETP );

® ONHCHIBATh N3yYEHHBIE CBOMCTBA TEI M 3JICKTPOMArHUTHBIE SIBICHUS, UCTIOB3Ys (PU3MYECKHe BETMYMHBL: 3apsij, CHUIIa TOKA, SJICKTPUIECKOE HANPSHKEHHE,
3JIEKTPUUYECKOE COMIPOTHUBIIEHHE, YIIbHOE COMTPOTHBIIEHUE BELIECTBA, pab0OTa ANEKTPHUUECKOTO OIS, MOIHOCTh TOKA;[IPX ONHMCAaHUK BEPHO TPAKTOBAThH
(bU3NIeCKUil CMBICIT UCTIONIb3YEMBIX BEJTHYUH, UX 0003HAYCHHS U €IMHUIIBI H3MEPEHHST; HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PU3UIECKYIO
BEJIMYMHY C JPYTMMH BEJIUYUHAMU;

® aHAIM3HUPOBATH CBOMCTBA TEJI, DJIEKTPOMATHUTHBIC SIBJICHHUS U MPOLIECCHI, HCTIOB3Ys (PU3MYECKHE 3aKOHBI: 3aKOH COXPAHEHUS 3JICKTPUIECKOTO 3apsa,
3akoH OMa 1715 y4yacTka 1ieny, 3akoH Jxoyns-JIeHna; npu 3ToM pa3iuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €0 MaTeMaTHYECKOe BhIpa)kKEHUE,;

® IPUBOAMTH MPUMEPHI MPAKTUYECKOTO MCTIOIE30BAHMS (PH3MUECKUX 3HAHHUIA 00 3JIEKTPOMATrHUTHBIX SIBICHUSX;
pelaTh 3aJa4u, UCIoJb3ysl (pu3nueckue 3akoHbl (3akoH OMa, 3akoH Jlxoyins-JleHna) u Gopmyibl, CBA3bIBarOIINE (PU3NUECKUE BETUUNHBI (CUJIa TOKa,
JIEKTPUUYECKOE HANPSHKEHUE, HIEKTPUUECKOE COIIPOTHUBIIEHHE, Y IEIBHOE CONPOTUBIIEHUE BELIECTBA, pA0OTA HIEKTPHUUECKOTO MOJIs, MOIHOCTh TOKA,
(bopMyIIBI pacueTa 3JIEKTPUUECKOr0 COMPOTUBIICHUS NP MOCJIEI0BATEIbHOM U MapajluleIbHOM COSIMHEHUH TPOBOIHUKOB): HA OCHOBE aHAIN3a yCIOBHS
3aJ1a4uM 3alMChIBaTh KPaTKOE YCIIOBUE, BBIICNATH (PU3MUECKHE BETUUNHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl €€ PelIeHUs, TPOBOAUTH PacueThl U

OLIEHUBATh PEATBLHOCTD MOJYUYECHHOTO 3HaUeHHs (PU3MUECKOi BEINUMHBI.

BbInmycKHUK MOJIYYUT BO3MOKHOCTD HAYUHThCSH:
* MCII0JIb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBIICHUSX B TIOBCEAHEBHON KHU3HU U1 o0ecriedeHns: 6e30MacHOCTH NIpU 00palieHnu ¢ npudopamu u
TEXHUUYECKUMHU yCTPOMCTBAMH, JJI1 COXPAHEHHUS 3/10pPOBbs U COONIOICHUS HOPM HKOJIOTUYECKOTO MOBEJCHHS B OKpYIKalollel cpe/ie; MPUBOAUTH IPUMEPHI
BIIMSIHUS 3JIEKTPOMArHUTHBIX U3JIyYE€HUHN Ha )KUBBIE OPTaHU3MBI;

15



* pa3nUyaTh TPAHMIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, MOHMUMATh BCeOoOnil XapakTep (pyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsa) U OTPaHMUYEHHOCTh MCIOJb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMa J1sl yyacTka 1emnu, 3akoH Jxoyns-Jlenna u ap.);
* UCTIOJIB30BATh MPUEMBI MTOCTPOCHHS PUIUIECKUX MOJIETICH, MONCKa 1 (POPMYTHUPOBKH JOKA3ATEIbCTB BEIABUHYTHIX THIIOTE3 U TEOPETUIECKUX BBHIBOJIOB
Ha OCHOBE SMIMPUYECKH YCTAaHOBJIEHHBIX (PaKTOB;
HAXOJHTh aJIEKBATHYIO NPEUIOKESHHON 3a7aue (PU3MUECKYI0 MOJIeNb, pa3peniaTh IpodiieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUA 00 SIEKTPOMAarHUTHBIX
SIBJICHUSIX C UCIIOJIb30BAHUEM MATEMAaTHYECKOr0 anmnapara, Tak v py MOMOILIN METOA0B OLIEHKH

4. CetoBble siBjieHus: (13 yacoB)

Uctounuku csera. [IpsimonuHeiiHoe pacnpocTpaHeHue cBeta. OTpakeHHWe M NPEJIOMIICHHE CBeTa. 3aKOH OoTpaxeHus cBera. [lnockoe 3epkano. JIuH3za.
®dokycHoe paccTosiHue JuH3bl. Dopmyna nuH3bL. Ontuyeckas cwia TuH3bL [locTpoeHne M300pa)KeHHi aBaeMbIX TOHKOW JHH30M. ['71a3 kak ontudeckas
cuctema. Ontudeckue npuodopsl. [IpuHIun nelcTBUs MPOEKIIMOHHOTO amnmnapara u ¢poroanmnapara.

JdemoHcTpaumnu:

1. Ucrounuku cBera.

2. IlpsmonuHeitHOE pacpoCTpaHEHNUE CBETA.

3. 3aKOoH OTpaKEHUs CBETA.

4. N3obpaxeHue B IIIOCKOM 3epkaie. M3yueHne cBOWCTB N300pakeHUS B IJIOCKOM 3epKaje

5. Tlpenomienue cBera.

6. Xox inydei B cobuparolei JInH3e.

7. Xon aydei B paccenBarolleu JIMH3E.

8. Tlomyuenue n300pa>keHUM C IIOMOIIBIO JTH3.

9. IlpuHnumn neicTBUS MPOSKIIMOHHOTO anmapara u goroanmapara
10.Mopens rna3za

®poHTaNbHBIE Ja00paTOPHBbIe PA60ThI
11.ITonyuenne n300pa>keHUsI IPU MTOMOIIH JTUH3BI
IIpenmeTHblIe pe3yJbTaThI:
BbInyCKHUK HAY4YUTCSH:
® pacrno3HaBaTh NPSMOJIMHENHOE PaCIPOCTPAHEHUE CBETA, OTPAXKEHUE U IIPEJIOMIICHUE CBETA;
® CIOJIB30BAaTh ONTHYECKHUE CXEMBbI JJIsl IOCTPOEHUS N300pakeHUH B IJIOCKOM 3epKajie U coOMparomien J1uH3e;
® OIHMCHIBATH HU3YYCHHBIC CBOMCTBA TEI U QJICKTPOMAIrHUTHBIC SIBJICHUS, UCIIOJIb3Y (1)I/ISI/II-I€CKI/IG BCINYHHBI: q)OKyCHOG PaCCTOAHUC U ONTUYCCKAA CUJIa
JIMH3BI; TIPU OMHMCAHUU BEPHO TPAKTOBATh (PU3NUYECKHUI CMBICI UCIOJIB3YEMBIX BEIHMUNH, UX 0003HAUYEHHUS U €AMHULIBI U3MEPEHUS; HAXOAUTh (POPMYJIbL,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUECKYIO BEIMUMHY C APYTHMHU BEITUYHMHAMU;
® aHaJIM3UPOBATH CBOMCTBA TEJ, SJIEKTPOMArHUTHBIE SBJICHUS U MPOIIECCHI, UCIIONIB3Ys (PU3NMUECKHe 3aKOHBI: 3aKOH MPSAMOJIMHEHHOTO pacpOCTpaHeHUs
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CBETAa, 3aKOH OTPAXKCHHsI CBETA, 3aKOH MPEIIOMIICHUS CBETA; MPU 3TOM Pa3IndaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €r0 MAaTEMATHYECKOE
BBIpa)KCHUE,
® perarth 3aJla4M, UCTOJB3Ys (PU3MUECKUE 3aKOHBI (3aKOH MPSIMOJIMHEHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPETOMIICHHUS
cBeTa) U GOpMYJIbI, CBsI3bIBaIONINE (Pr3MUYecKre BeTUIUHBI ((POKYCHOE PacCTOSIHHE M ONTHYECKasl CHUJIa JIMH3bI): HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
3alMUCBIBATh KPATKOC YCJIIOBUC, BBIACIIATD (1)I/I3I/I‘ICCKI/IC BCJIMYMHBI, 3aKOHbBI U (I)OpMy.HBI, HGO6XO,Z[I/IMBIG AJI1 €€ pCHICHUA, ITPOBOAUTDL PaCyYCThl U
OIICHUBATh PEATLHOCTH MMOJTyUYECHHOTO 3HAUCHHSI (PH3HMUECKON BEITMIHMHEI.
BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHTHCS:
UCTIOJIB30BaTh MIPUEMBI TIOCTPOCHUST PU3UUECKUX MOJIENEH, TOMCKa U (POPMYITHPOBKH JTOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUECKUX BHIBOJIOB
Ha OCHOBE SMITMPUYECKH YCTaHOBJIECHHBIX (DaKTOB;
® HaXOJWTh aJIEKBATHYIO MPEUIOKEHHON 3a1a4ue (PU3HUECKYI0 MOJIENb, pa3pemiaTh MpooieMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUH 00 AJIEKTPOMarHUTHBIX
SABJICHUAX C UCIIOJIB30BAHUEM MATEMAaTUYCCKOI'O arrapara, Tak U Ipu oMo MCTOA0B OLICHKU.

Y4eOHOo-MeTOUUYECKOE 00ecTieYeHne
Jlst peanu3anuu mporpaMMbl UMEeTCsi 000pyTI0BaHHBIN KaOWHET (pU3UKH, YIeOHO-METOIMUeCcKas U CIpaBOYHas TUTEpATypa, YYCOHUKN U COOPHUKH 3a]1a4,
3JIEKTPOHHBIE Y4eOHBIE TTOCOOHS U SHIMKIIONEANH, 000PYOBaHUE [T BHIMOIHEHHS (PPOHTAIBHBIX TAOOPATOPHBIX PadOT U IEMOHCTPAILIMOHHBIX OIBITOB,
TEXHUYECKUE CPeCTBA 00yueHUs (HOyTOYK, MyJIbTUMEIUNHBINA TPOEKTOP, FKPaH), pa3laTOUHbIM MaTepual AJis MPOBEACHHS KOHTPOJIbHBIX U
CaMOCTOSITENIbHBIX pab0T, KOMILJIEKT IJIaKaToB.
Ilepeyenb nngpoBbix HHPOPMAIHOHHBIX pecypcoB UHTepHeTa
Enunas xomnekuus udpoBbIx 00pa3oBaTesIbHBIX pecypcoBhttp:/school-collection.edu.ru/
e Tazera «®usukay M3narenpckoro goma «IlepBoe ceHTIOps»
http://fiz.1september.ru
e Komnekuus «EcrecTBeHHOHAYYHbIE IKCIIEPUMEHTBD»: (hrU3HKa
http://experiment.edu.ru
*  BupTryanbHbIil METOIUYECKUNA KAOMHET YUUTENs (PU3UKU U aCTPOHOMHUH
http://www.gomulina.orc.ru
¢  Mup duzukn: GU3MIECKHUI IKCIEPUMEHT
http://demo.home.nov.ru
e  @u3uka B aHUMAIUIAX
http://physics.nad.ru

KanennapHo-reMaTuyeckoe njaHUPOBaHHe

Ne/Ne HaumeHnoBanusi pa3ieioB/TeMbl YPOKOB Kosmn4yecTBo yacos Hara Jara

IL1AaH. (paxr.
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1. TennoBble siBjaeHus (23 yaca)

1/1 Tennosoe nBuxkeHue. Temnepartypa. 02.09.2022

2 Buytpennsis sueprusi. CnocoObl U3MEHEHUS! BHYTPEHHEH 05.09.2022
SHEPIHH.

3/3 Bunp! Teruionepenaun. 09.09.2022

4/4 [TpumMeps! Teruionepeayn B MPUPOJIC, OBITY U TEXHUKE. 12.09.2022

5/5 KonuuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTh 16.09.2022

6/6 PacueTr KonnyecTBa TEMIOTHI, HEOOXOIUMOTO IS 19.09.2022
HarpeBaHus Tella WIH BBICTSEMOTO MPU OXJIAXKICHUU.

77 JlaGopaTtopHnas pabora Nel «CpaBHEHHE KOTMYECTB 23.09.2022
TEIUIOTHI IIPH CMEUITUBAHUH BOJIBI PA3HOM TEMIIEpPaTyphi».

8/8 Pemenue 3anau. 26.09.2022

9/9 JlaGopaTtopHnas pabora No2 «3mepenue yneapHoi 30.09.2022
TEIUIOEMKOCTH TBEPAOIO TEJIay.

10/10 OHeprus ToIuBa. Y iejbHasl TEMJI0Ta CTOPAHHUS. 03.10.2022

UL 3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTHUHU B 07.10.2022
MEXaHUYECKUX U TEIUIOBBIX MpoIleccax.

12/12 Pemenue 3anau no reme « BHyTpeHHSISI SHEPTUSI. 10.10.2022

13/13 Kontponbnas padora Ne 1 mo teme «BHyTpeHHSs 14.10.2022
SHEPTH».

14/14 ArperatHble COCTOsIHU BemlecTBa. [ inaBienne n 17.10.2022

18




OTBCPACBAHUC KPUCTAININYCCKUX TCII.

15\15 VY neapHas TEIUIOTA IIJIABJICHHUS. 21.10.2022

16\16 Hcnapenue n KoHIeHCAIHA. 24.10.2022

17/17 Kunienne. Y nenbHas TeruioTa napooOpa3oBaHHUsL. 28.10.2022

18/18 BrnaxHocTs BO3yXAa. 07.11.2022

19/19 JlaGopatopnas padorta Ne3 «l3mepeHue BIaKHOCTH 11.11.2022
BO3/IyXay.

2020 Pabota raza u mapa npu pacumuperun. KIT/] TeruioBoro 14.11.2022
JIBUTATETIS.

21/21 JlBuratens BHyTpeHHETO cropanus. [lapoBas TypOuHa. 18.11.2022

22/29 Kontponbnas padora Ne 2 o teme: «3menenus 21.11.2022
arperaTHoro COCTOSIHUS BELIECTBAY.

23/23 3aueT 1o Teme «TerioBble SIBJICHUS. 25.11.2022

2. DaeKkTpuyeckue siBJjaeHus (29 yacon)

24\1 DJeKTpu3aius Teil. 28.11.2022

25/2 DJIEKTPOCKOIL. DIEKTPUUECKOE T0JIE 02.12.2022

26/3 JIMUCKPETHOCTH IEKTPUUECKOTO 3apsia. 05.12.2022

27/4 Crpoenue atoma. OOBsCHEHUE STEKTPHUECKUX SBICHUN 09.12.2022

28/5 OnekTpuyeckuit Tok. MIcTouHuKH TOKA. 12.12.2022

29/6 DJIeKTpUYECKas 1Eb. 16.12.2022
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30/7 JleficTBUS STIEKTPUYECKOTO TOKA. 19.12.2022

31/8 Cua Toxa. 23.12.2022

12/9 JlaGopaTtopHnas pabota Ne 4 «COopKa 3JIeKTPUIECKOM 26.12.2022
LENU ¥ U3MEPEHUE CUIIbI TOKA B €€ Pa3IUYHbIX yUYaCTKax»

33/10 DJIEKTPUYECKOE HANIPSIKEHHUE. 09.01.2023

34/11 JlaboparopHast pabota Ne 5 «Omnpesenenue HAMPSHKEHUS 13.01.2023
Ha Pa3IMYHBIX yYACTKaX HJIEKTPUICCKOH IIETIN.

35/12 DJIEKTPUYECKOE CONTPOTUBIICEHHE TPOBOIHUKOB. 16.01.2023

36/13 3akoH OMa it yyacTKa LEIu. 20.01.2023

37/14 Peocratsl. JlTabopaTopuas padora Ne 6 «PerynmupoBanue 23.01.2023
CHUJIBI TOKA PEOCTATOM.

18/15 JlaGopaTtopnas pabota Ne 7 «I3mepeHune conpoTUBICHUS 27.01.2023
MIPOBOJHMKA MPU OMOILY aMIIEpMETPa U BOJIbTMETPAY.

39/16 Pemenue 3amau no reme «3akoH OMa 1t y4acTKa HETn» 30.01.2023

40/17 [TocnenoBarenbHOE COETMHEHNE TPOBOTHUKOB. 03.02.2023

41/18 [TapannensHOE COeIMHEHNE TPOBOIHUKOB. 06.02.2023

42/19 CMmeliaHHOE COeIMHEHHE POBOAHUKOB. 10.02.2023

43/20 Pemenue 3a1ay Ha pacyeT AMEKTPUUECKUX IIETICH. 13.02.2023

44/21 PaboTa 1 MOIIIHOCTE TOKA. 17.02.2023

452 JlaGopatopHas paborta Ne§8 «I3mMepeHre MOITHOCTH U 20.02.2023

paboTHI TOKAY.
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4623 HarpeBaHue npoBOHUKOB JIEKTPUYECKUM TOKOM. 3aKOH 1 27.02.2023
Jxoyns — Jlenua.
4704 Jlamma HakanuBaHusa. HarpeBarenbHble PUOOPHI. 1 03.03.2023
[Ipenoxpanurenu.
48/25 Pemenue 3amay nmo reme «Padora U MOIIIHOCTH TOKA. 1 06.03.2023
3akoH oy - JIeHmay.
49/26 [ToBTOpEHME TEMBI « DNEKTPUUECKUNA TOK. 1 10.03.2023
50/27 KonTponbras padota No3 «DneKTpUUeCKUil TOK» 1 13.03.2023
51/28 IToBTOpEHME TEMBI « DIEKTPUUECKUIN TOKY. 17.03.2023
52/29 3aueT no TeMe «DIEKTPUUECKUE SBICHUS. 20.03.2023
3.2/1eKTPOMArHUTHBIE ABJICHHA (5 4acoB)
53/1 MaruutHoe 1oJse Toka. 1 24.03.2023
54/ MaruutHoe 1osie KaTyiku ¢ Tokom. JlaboparopHas 1 03.04.2023
pabota Ne 9 «COopka JIeKTpOMarHUTAY.
55/3 MarauTtHoe 110Jie TOCTOSTHHBIX MarHUTOB. 1 07.04.2023
56/4 JleficTBE€ MAarHUTHOTO TOJI HA MPOBOJIHUK C TOKOM. 1 10.04.2023
57/5 JlaGopatophas padota Nel0. «/3yueHue 31eKTpUIecKoro 1 14.04.2023
JIBUTATENIS] TOCTOSIHHOTO TOKa» (Ha MOJEIN).
4. CBeToBble saiBJIeHUs ( 9 yacoB)
58/1 HcTounuku ceera. 1 17.04.2023
59/2 [IpsiMmonuHetHOE pacpocTpaHEeHUE CBETA. 21.04.2023
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60/3 Buanmoe nBukeHue CBETHIL. 1 24.04.2023

61/4 OTtpaxenue cera. [Imockoe 3epkaio. 1 28.04.2023

62/5 [Ipenomnenue ceta. ['n1a3 u 3penue. 1 05.05.2023

63/6 JIuH3EI. 1 12.05.2023

64/7 N300paxenHws, TaBaeMbIe JTHH30M. 15.05.2023

65/3 JlaGopatopnas padorta Nell «Ilomyuenue nzobpaxenus 1 19.05.2023

IIPY TIOMOIIH JTUH3BD».

66/9 Kontponbhas pabora Ne 4 mo Teme «CBETOBBIE SIBICHUS. 1 22.05.2023

67/10 Wrorosoe 3ansTue. 1 26.05.2023

66/9 HToroBoe moBTOPCHHUE TEMBI. 1

67/10 HToroBoe moBTOPCHHUE TEMBI. 1

68/11 HTorosoe noBTOpEHUE TEMBI. 1

69/12 HTorosoe noBTOpEHUE TEMBI. 1

70/13 HroroBoe moBTOpEHNE TEMBI. 1

I'paduk npoBeaeHUs KOHTPOJIBHBIX paboT rmo ¢usuke B § Kiacce.
Ne n/mt HazBaHue KOHTpOJIbHON pabOTHI. Mata
IPOBEICHUSI.

1. Kontponbhas padora Ne 1 mo Teme «BHyTpeHHSISI SHEPTHS» 14.10.2022
2. Kontponbnas padora Ne 2 o teme: «/3MeHEeHHs arperaTHOTO COCTOSTHHUS BEIIECTBAY 21.11.2022
3. KonrponbHas padora Ne3 «DneKTpuuecKuii TOk» 13.03.2023
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4. Kontponsnas padora Ne 4 o teme «CBETOBBIC SIBJICHUSD) 22.05.2023
I'paduk npoBeneHus: 1abopaTopHbIX padboT Mo (u3HKe B 8 Kiacce.
Neo /it Ha3Banue nabopaTopHoii paboTHI. ara
IIPOBEJICHMUSI.
1 JlaboparopHuas padota Nel «CpaBHEeHHE KOTUYECTB TEIUIOTHI TPU CMEITMBAHUH BOJIbI PA3HOM TEMIEPATypPhD» 23.09.2022
2 JlaGopatophas padota Ne2 «l3mMepeHue yebHON TEIII0OEMKOCTH TBEPIOTO Teay 30.09.2022
3 JlabopaTtopHas padota Ne3 «M3mepeHue BIaXXKHOCTH BO3IyXa» 11.11.2022
4 JlaGopaTtopHnas pabota Ne 4 «COopKa IEKTPUIECKON IETH ¥ M3MEPEHUE CHITBI TOKA B €€ PA3IMYHBIX YUaCTKAX» 26.12.2022
5 JlaboparopHas pabota Ne 5 «Onpenenenne HaMpsHKEHUS Ha Pa3IMUHBIX yUaCTKaxX dJIEKTPUUECKOM 1eT» 13.01.2023
6 JlaGopatophas pabota Ne 6 «PerynupoBanue cuibl TOKa peoCTaTOM» 23.01.2023
7 JlabopaTtopHas padota Ne 7 «I3mepeHue cornpoTUBIICHHS TPOBOHUKA MPU TOMOIIY aMIIepMETpa U BOJILTMETPa 27.01.2023
8 JlabopaTtopHnas pabota Ne§ «3mepeHne MOIIHOCTH U pabOThI TOKa» 20.02.2023
9 JlaGopaTtopHas padota Ne 9 «COopKa 2IeKTpOMarHuTay 03.04.2023
10 | JJaBopatopnas padota Nel(. «M3ydeHue 31eKTpHUECKOTO JBUraTeNsl TOCTOSHHOTO TOKa» 14.04.2023
11 Jlaboparophas padota Nell «Ilonydyenue n3o0paxeHus Ipy NOMOIIN JTUH3BD) 19.05.2023

Cucrema OLeHKH JOCTUKEHMS IJIAHMPYEMBbIX Pe3y/JbTATOB B OCBOEHHS 00pa3oBaTe/ibHON MPOrpaMMbl 1o pU3UKe

Cucrema OLICHUBAHUA TECTOB

[Tpu TecTpoBaHUU BCe BepHbIe 0TBETHI OepyTcest 3a 100%, Torga oTMETKa BBICTABIISIETCS] B COOTBETCTBUU € TaOIUIIeH:

[TporeHT BBINOTHEHUS 3aJaHUs OTmeTka

95% wu Gonee OTIIMYHO

MOKa3bIBACT
80-94%% XOPOLLIO CYLIHOCTH
66-79%% YAOBJIETBOPUTEIBHO

CHAUHUIl U
Menee 66% HEY0BJIETBOPUTEIHHO

jatal

o)

MOHUMAaHHE
paccMaTpuBaeMbIX

3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHH, a TaK XKe
NpaBUWIBHOE OIpEeACTICHUE (U3MYSCKUX BEIUYUH, UX
U3MEPEHUS:

OueHkKa yCTHBIX OTBETOB yYALUXCS
Ouenka «5» CTaBUTHCS B TOM Cllydae, €ClIu yJaliuicst
buznyeckoit
SIBJICHUM "

MIPaBUIIBHO




BBITIOJIHSIET YEPTEKU, CXEMbl M T'padUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY, COINPOBOXIAET paccka3d COOCTBEHHBIMH NPHUMEPAMM, YMEET MPHUMEHSThH
3HAaHUS B HOBOM CHTyallMW MPU BBHIMOJHEHUU MPAKTUUYECKUX 3aJaHHI; MOKET YCTAaHOBHUTH CBSA3b MEXAY M3y4aeMbIM U paHee M3YYEHHbIM MaTepHalioM IO
Kypcy (hu3uKH, a TakKe ¢ MaTepHajIoM, YCBOCHHBIM IIPU U3yYSHHUU APYTUX MPEAMETOB.
Ouenka «4» CTaBUTHCS, €CJIM OTBET YUEHUKA YJIOBJIETBOPSET OCHOBHBIM TPeOOBAaHUSM Ha OLEHKY 5, HO JaH 0e3 MCIMOJIb30BaHUsl COOCTBEHHOTO IJIaHa, HOBBIX
npuMepoB, 0e3 MpUMEHEHHsI 3HAHWW B HOBOW CHUTYyallMd, 6€3 HCIIOJNB30BaHMS CBSI3€M C paHee HM3y4YEeHHBIM MaTepHalioM W MaTepHalOM, YCBOEHHBIM NpHU
U3YyYEHUU Jp. IPEIMETOB: €CIIM yUaluiics TOMYyCTUII OAHY OIIMOKY MK He 6oJjiee IByX HeJOUETOB U MOXKET UX UCIPABUTh CAMOCTOSITENILHO WIIN C HEOOJIBIIOMN
MIOMOIIBIO YUUTEJIS.
Ouenka «3» CTaBUTHCS, €CIIM YyYalllUiCA MPaBWIBHO MOHUMAeT (PU3MUECKYIO0 CYIIHOCTh PAacCMAaTPUBAEMBIX SIBICHMH M 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCS OTZIENbHbIE MPOOENbl B YCBOCHUU BOMPOCOB Kypca (DM3MKH, HE MPENSATCTBYIOIINE JalbHEHIIEeMy YCBOEGHHIO BOIPOCOB MPOTrPaMMHOIO MaTepuaa:
yMeeT NPUMEHATH IOJIyYeHHbIE 3HAHUS TPHU PEIIEHUH MPOCTHIX 3a/ad C HCIOJB30BaHMEM TOTOBBIX (DOPMYyJ, HO 3aTpyIHSETCS TNPH pPElIeHUH 3ajad,
TpeOYIOLNX MpeoOpa3oBaHus HEKOTOPHIX
dbopmyn, nonmycTHs He OoJjiee OJHOM TpyOol OmMMOKH M JBYX HEAO4YETOB, HE Ooyiee OAHOM rpyOoil M OgHOW HerpyOoil omuOku, He Oojiee 2-3 HerpyObIx
o1OO0K, OHOM HerpyOoii omMOKK U TPEX HENOUETOB; AOMYCTHI 4-5 HETOUETOB.
Ouenka «2» cTaBUTCS, €CIIM y4YallUiicsd HE OBJIaZiell OCHOBHBIMH 3HAHUSAMH U YMEHHUSMU B COOTBETCTBUHU C TPEOOBAHUSIMHU MPOTPaMMbl U JOMYCTHI OOJIbIIE
OLIMOOK ¥ HEOUETOB YeM HEOOXOAUMO IS OLIEHKHU «3».

OuneHka KOHTPOJbHBIX PadoT

Ouenka «5» cTaBUTCS 32 pabOTy, BBITIOJHEHHYIO TOJIHOCTHIO 0€3 OMMOOK M HETOYETOB.

Ounenka «4» ctaBUTCA 32 padOTy BBITIOIHEHHYIO MTOJHOCTHIO, HO NP HAIWYHMU B Hell He OoJiee 0HOM rpy0oii 1 0fHOI Herpy0Ooil OIMOKN U OJHOTO HelouETa,
He OoJiee TpEX HEeAOUYETOB.

Ounenka «3» cTaBUTCA, €CITU YYSHUK MIPABUIBHO BBITIOJIHHUII HE MeHee 2/3 Bceil paboThl Wil JOMYCTHI He Oojiee o{HON TpyOoii oIMOKY U.IByX HEIOUETOB, HE
Oosiee onHOM TpyOOI OMIMOKHM M OJTHOM HeTpyOoi ommOKH, He 0oJiee TpeX HerpyObIX OMMOOK, OAHOW HErpy0oOil OMMOKH | TpeX HEA0YETOB, TPH
Hanuuuu 4 - 5 HEIOUETOB.

Ouenka «2» CTaBUTCS, €CITM YHUCIIO ONMTMOOK M HETOYETOB MPEBBICHUIIO HOPMY VISl OIICHKH 3 WJIM TTPaBUJILHO BBIMIOJHEHO MeHee 2/3 Bcel paboThI.

Ounenka J1a00paToOpHBIX padoT

Ounenka «5» cTaBUTCS, €CIIM yYalIHCs BBITIOIHSAET paboTy B MOJIHOM 00bEME ¢ COOIII0IEHMEM HEOOX0IUMOI MOCIeI0BAaTEIbHOCTH MTPOBEICHUS OIBITOB U
U3MEPEHHIl; CaMOCTOATEIBHO U PALIMOHATIBHO MOHTHPYET HEOOXO0JMMOE 000PYA0BAaHKE; BCE OIBITHI TPOBOJIUT B YCIOBHAX M PEKUMAaX, 00€CIICUNBAIOIINX
MOJTyYeHUE MPAaBUIBHBIX PE3yIbTaTOB U BHIBOJOB; COOIOIAET TPeOOBaHUS IPAaBUII O€30MaCHOCTH TPYa; B OTYETE MPABMIIBHO U aKKYpPAaTHO BHITIOJHSIET BCE
3aIMuCH, TaOJIHIIbI, PUCYHKH, YEPTEKH, rpaUKu, BBIYUCICHHUS; IPABUIHHO BBHITIOJIHIET aHAJIN3 MOTPEIIHOCTEH.

Ouenka «4» cTaBUTCS, €CIIM BBIMIOJIHEHBI TPEOOBAHUS K OLIEHKE «5» , HO OBLJIO JOMYIIEHO /IBa - TPU HeloueTa, He OoJiee 0JJHOM Herpy0Ooi OIIMOKN U OJHOTO
HeJouéTa.

Ouenka «3» craBuTcs, ecnu paboTa BHINOJHEHA HE IOJHOCTbIO, HO OOBEM BBHIMOJHEHHONM 4YacTH TaKOB, IO3BOJISIET MOJYUYUTh MpaBUIIbHbBIE
pe3yabTaThl ¥ BBIBOJIBI: €CIIM B XOJI€ MPOBECHUS OTIbITa U M3MEPEHUN OBbUIH JOMYIIEHBI OIINOKH.

Ouenka «2» cTaBUTCS, €ciau paboTa BHINOJHEHA HE TOJHOCTBIO U 00bEM BBINOJIHEHHOW YacTh paboThl HE TMO3BOJSIET CAeNaTh MPaBHIIbHBIX
BBIBOZIOB: €CJIM OIBITBI, U3MEPEHHsI, BEIUMCIICHUS, HAOIIOACHNS IPOU3BOIMIINCH HETTPABUIILHO.

Bo Bcex cinyuasix onieHKa CHM)KAeTCsl, €ClIM YUYEHUK He co0Ito1al TpeOoBaHus MpaBil 0€301MacHOCTH IrpyAa.
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Ilepeyens omuobok:I'pyobie omnOKm:

Hesnanwue onpeneneHnii OCHOBHBIX MOHATHIA, 3aKOHOB, MPaBUJI, MIOJIOKEHUH TeopuH, (OpMyJI, OOIIETIPHHATHIX CUMBOJIOB, 0003HaUYEHUS (PH3HUECKUX
BEJIMYWH, IUHUILY U3MEPEHHUSI.

HGYMGHI/IC BBIJACIATH B OTBETEC I''IaBHOC.

Heymenue npuMeHsTh 3HAHUS ISl pEIICHUS 3a/1a4 U 00bsICHEHUS (PU3HUECKUX SBJICHUN; HETIPABIIBLHO COPMYITHPOBAHHBIC BOIIPOCHI, 33IaHUS HITH
HCBCPHBIC OGB}ICHCHI/IH X0Ja uX pCUICHHA, HC3HAHUC TPUEMOB PCIICHUA 3a1a4, aHAJIOTHUYHBIX paHCC PCIICHHBIM B KJIACCE; OIHI/I6KI/I, IIOKa3bIBAOIIINEC
HeTpaBUJILHOE TIOHUMAHKE YCIIOBHUS 33a4ll MM HENPaBUIHHOE HCTOJIKOBAHUE PEIICHUSI.

Heymenue yntath ¥ CTpOUTH TpadUKU M MPUHIUIHAIBHBIE CXEMbI

HeymeHnue moaroToBUTh K pabOTe YCTAHOBKY MIIH J1a0OpaTopHOE 000pyI0BaHKE, IIPOBECTH OMBIT, HEOOXOAUMBIC PACUETHI UM UCTIOIH30BATh
IMOJIYYCHHBIC JAaHHBIC 1JIs1 BLIBOJOB.

HeOpexxHoe oTHOIIEHHE K JIa0OpaTOpHOMY 000PYIOBAHUIO M H3MEPHUTEIIBHBIM MMPUOOPaM.

Heymenue onpenenuTts NOKa3aHUs U3MEPUTEILHOTO IPUOOpA.

Hapymrenune TpeGoBaHuii mpaBul 6€30MaCHOTO TPY/a MPH BBITIOJTHEHUH SKCIIEPUMEHTA.

HerpyObie omuoku:

1. Herounoctu hopMyIUpOBOK, ONIPEACIICHNUA, 3aKOHOB, TEOPUH, BEI3BAHHBIX HETIOJTHOTOW OTBETAa OCHOBHBIX MIPU3HAKOB OINPEACIIIEMOTO TTOHSITHS.
2. OummOkH, BBI3BaHHbIE HECOOJIOJICHUEM YCIOBUM MPOBEICHUS OTIBITA WA U3MEPEHUI.
3. OmubKu B yCIOBHBIX 0003HAYEHUSIX HAa MPUHLUIIUAIBHBIX CXeMaX, HETOYHOCTH YepTekel, rpaduKoB, CXEM.
4. Tlporyck Uiy HETOYHOE HAITMCAHNE HAUMEHOBAHUH eTUHUL (PU3NUECKUX BEITMUMH.
5. HepammoHansHBII BEIOOP X042 pelIeHusI.
Henouersr:
1. HepamuoHanabHble 3alIMCH IPU BBIYUCICHUSIX, HEPAlMOHAILHBIE TPHUEMbI BRIUMCICHUN, IPeoOpa30BaHUM U pElIeHUs 3a/1a4.
2. Apudmernyeckue omMOKH B BEIYUCICHHUSX, €CITH 3TH OIIUOKH Irpy00 HE HCKaXKAIOT PeaIbHOCTh TOJTYYEHHOTO Pe3ybTaTa.
3. OrtnenbHbIE TOTPEUIHOCTH B (POPMYIIUPOBKE BOMPOCA WIH OTBETA.
4. HeOpexHoe BBHINIOTHEHUE 3aMCEH, UepTexXel, cXeM, TpapuKOB.
5. Opdorpaduueckne u MyHKTYallMOHHBIE OIMTNOKH
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