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1. MosicHuTEIbHAS 3ANMNCKA

Llentpsl 00pa3oBaHMsl €CTECTBEHHO-HAYYHOW HampaBlIeHHOCTH «TodkapocTa» CO37aHbl C LENbI0 Pa3BUTHS Y OOYYaIOUIUXCS €CTECTBEHHO-

HAy4YHOH, MaTeMaTH4ecKoi, NH(POPMAIIMOHHON IPaMOTHOCTH, (POPMUPOBAHMS KPUTHUECKOTO M KPEATHMBHOTO MBIIIJICHUS, COBEPIICHCTBOBAHUS

HAaBBIKOB €CTECTBEHHO-HAYYHON HANpaBJICHHOCTH, a TaKXke JUId [pakTH4ecKOW oTpabOTKM y4eOHOTOo MaTepuana [0  y4eOHBIM

npeaMetram«dusukay, « Xumus»,«buonorus».

OcHoBHBIE LeJIH U3yYeHHsI Kypca QUu3nKu
Peanu3zanus ocHOBHBIX 0011€00pa30BaTEIbHBIX MPOrpaMM 0 y4EOHBIM MPEAMETaM €CTECTBEHHO-HAYYHOW HalnpaBiIe€HHOCTH, B TOM YHCIIE B
pamMKax BHEYPOUHOU JESITeTbHOCTH 00yJatoluXxcs.
Pa3paboTtka u peanu3zanusi pa3HOYPOBHEBBIX JOMOIHUTENBHBIX 00I11€00pa30BaTENIbHBIX IPOrPaMM €CTECTBEHHO-HAyYHOWHAIIPaBICHHOCTH,a
TaKKe MHBIX TPOTPAMM ,B TOM YHUCJI€ B KAHUKYIISIPHBIA TEPHUOI.
BopneuenneyuamuxcsauneaarornyecKuxpado THUKOBBIIPOEKTHYIOAESTEIbHOCTb.
Opranuzanus BHEY4YCOHOM JIEATEIIbHOCTH B KaHUKYJISIPHBIN Mepuo, paszpaboTka u peanu-
3alMsSICOOTBETCTBYIOMINX00Pa30BaTEIbHBIXIIPOT PAMM,BTOMYHCIIEIISIIar epeil,0praHn30BaHHBIX00pa30BaTeIbHBIMUYUPEK ICHUIMUBKAHUKYJT
SIPHBIMTIEPUOI.
[ToBeimieHne MpodeccHoOHANBHOTO MacTepCTBa MEAArOTMYECKUX pPAaOOTHHKOB LEHTPA, pPEaJU3yIOIIUX OCHOBHBIE M JOIMOJIHUTEIbHbBIC
o01reo0pa3oBaTenbHbIe POrPAMMBI.
Coznanuenenrpa«ToukapocTaynpeanoiaracTpa3BUTHe00pa3oBaTEIbHOMMHPPACTPYKTYphl  00111€00pa30BaTEbHON OpraHu3ali, B TOM
YHclie OCHaIIeHHe 0011e00pa3oBaTeIbHON OpraHu3aluu:
o0opynoBaHueM, CpeCTBaMU OOy4eHHS U BOCIIUTAHUSA JUTsl U3y4eHHS (B TOM YMCIIE SKCIIEPUMEHTAILHOTO) MPEAMETOB, KypCOB, JUCIMILINH
(Momymneil )ecTeCTBEHHO-HAYyYHOM HAIPaBJICHHOCTH MpPHU peaju3allid OCHOBHBIX 00II€00pa30BaTENbHBIX MPOrpPaMM M JIOTIOJHUTEIbHBIX
0011e00pa3oBaTeIbHBIX MPOTPaMM, B TOM YHCIIE JUIsl PACHIMPEHUs COAEpKAHUS yIeOHbIX peaMeToB «Pusnkay, «XuMus», «buonorusy;
obopynoBaHueM, cpeAcTBaMH 00Y4eHHUs W BOCHHUTAHUS Ul Peau3allii MPOrpaMM JOMOJHUTEIBHOTO 00pa30BaHusl €CTECTBEHHO-HAYYHOU
HaIIpaBIIEHHOCTEN;
KOMITBIOTEPHBIMU HHBIM 000PY/I0BaHUEM.

HpO(pPIJ'IBHLII’I KOMILJIICKT 060py,HOBaHI/I}I MOYET OBITh BH6paH JJIsL 06H_IeO6p830BaTeJ'IBHBIX opraHnsauHﬁ, UMCIOIIINX Ha MOMCHT CO3JaHHA
LEHTpa «Touka pocTa» Ha60p CpcaAcTB o6yquI/151 1 BOCIIMTaHMHA, HOKpBIBaIOH_[I/Iﬁ CBOMMH (I)YHKI_II/IOHEUIBHBIMI/I BO3MOYKHOCTSIMH 0Oa30BbIE
HOTpC6HOCTI/I IIpu U3y4CHUU y‘{C6HBIX Hpe,[[MeTOB«CDI/BI/IKa»,«XI/IMI/I}I»I/I«BI/IOHOFI/IS{».
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MuHMManbHO HEOOXOAMMbIE (PYHKIMOHAIBHBIE M TEXHWYECKHE TpeOOBaHUS W MHUHHMAaJIbHOE KOJHYECTBO OOOPYHOBaHUS, MEPEYCHb
pPacXOOHBIX MAaTepUanoB, CPEACTB OOY4YeHHS W BOCHHMTAaHHUS I OCHameHusi HeHTpoB «Touka pocra» ompenensiorcs PernoHaabHBIM
KoopanHaTOpoM ¢ yderoMm [IpumepHoro mepedyHs o0OpyIOBaHUs, PACXOJHBIX MAaTEPHAJIOB, CPEACTB OOYYECHHUS M BOCIHTAHHS Ui CO3JAHUS H
obecrieyeHnss (PyHKIIMOHUPOBAHHUS LEHTPOB OOpa30BaHMS €CTECTBEHHO-HAY4YHOH HampaBieHHOCTH «Todka pocra» B 00meo0pazoBaTeIbHBIX
OpraHM3aIUsaX, PacIoI0KEHHBIX B CEILCKOM MECTHOCTH U MaJIbIX TOPOax.

DKCIIEpUMEHT SIBJISETCS HCTOUHUKOM 3HAHMWK KPUTEPHEM MX UCTUHHOCTH B Hayke. KoHuenmus coBpeMeHHOro oopa3zoBaHu sl OApa3yMeBaeT,
YTO B Yy4€OHOM IKCIEPUMEHTE BEAYIIYIO POJIb JIOJDKEH 3aHATh CAMOCTOSITENIbHBIN HCCIe10BaTeNbCKUN YdeHUUecKui skcriepuMeHT. CoBpeMEeHHbIE
SKCIEPUMEHTAJIbHbIE HCCIEAOBaHMUS MO (PU3MKE YK€ TPYIHO MpPEACTaBUTh O€3 HCIOJb30BaHUS HE TOJBKO AaHAJOrOBBIX, HO M LH(POBBIX
u3MepuTeNnbHbIX Npubopos. B denepanbHoM rocynapcTBeHHOM oOpaszoBarenbHOM crangapre (nanee — OI'OC) mpommcaHo, 4TO OJHUM W3
YHUBEpPCAJbHBIX Y4eOHBIX aedcTBUi (manee — VYVY]I), npuoOperaeMbIX ydalmlMMHUCA, JOKHO CTaTbyMEHUE «IIPOBEJEHUSI OMBITOB, MPOCTHIX
SKCIEPUMEHTAIbHBIX HCCIIEJOBAaHUM, NPSIMBIX M KOCBEHHBIX M3MEPEHHUH C HCIIOJIb30BAHWEM AaHAJIOTOBBIX M LHUQPOBBIX H3MEPUTEIHHBIX
pruOOPOBY.

VY4eOHbIN SKCIEPUMEHT 10 (PpU3MKe, TPOBOAMMBIN Ha TPAJAUIIMOHHOM 000pymoBaHuH (0€3 MpuMeHeHUs MG POBBIX JTa0OPaTOPHii), HE MOXKET B
[OJIHOM Mepe oO0ecrnedyuTh pelleHHe BceX o00pa3oBaTelbHbIX 3a7ady B COBpeMEHHOM mikoje. CloXKUBIIAsACA CHUTyalus o0OycIOBIIeHa
CYIIIECTBOBAHUEM Psiia MPOOIIEeM:

* TPaJUIHMOHHOEUIKOJIbHOC000PYA0BaHUEU3-3a0T PAHUUECHUSTEXHNYECKUXBO3MOKHOCTEHHEI03BOJISIET IPOBOUTH MHOTHE KOJINYECTBEHHbIE

UCCIIEIOBaHUS;

* JUIUTEIBHOCTb ITPOBEACHUS (PU3NUECKUX UCCIIET0BAaHUM HE BCET/1a COIVIACYeTCs C IMTENbHOCTHIO YU€OHbBIX 3aHATHI;

® BO3MOKHOCTBIIPOBEAECHUSIMHOIMX(PU3NUECKUXUCCIIETOBAHUHOTPAHNYUBACTCATPEOOBAHUAMUTEXHUKU O€30IIaCHOCTU U .

[Mudposasnaboparopuskap IMHATEHBIMOOPA30MU3MEHIETMETOJUKYHCOIEPKAHUEIKCIIEPUMEHTAIBHOM JAEATEIbHOCTY M IOMOTaeT pPEeLIMTh
BbIILIENIEpEeYUCIICHHbIEe MTpoOaembl. [Inpokuil cniekTp HUQPOBBIX NAaTYUKOB MO3BOJSET y4yallUMCS 3HAKOMHUTBCSA C NapaMeTpamu (pU3N4ECcCKOTo
HKCIIEpPUMEHTa HE TOJIbKO Ha KAaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM YpoBHEe. C MOMOIIBIO IU(PPOBON J1a0OpPaTOPUU MOXKHO IPOBOAUTH
JUTUTENbHBIA SKCIEPUMEHT JIaXkKe B OTCYTCTBUH 3KcHepuMeHTaropa. IIpu 3ToM n3Mepsiemble JaHHbIE U pe3yibTaThl UX 00pabOTKH 0TOOpaXaroTcs
HENOCPEJCTBEHHO Ha 3KpaHEe KOMIIBIOTEPA.

B npouecce popMupoBaHus SKCIEPUMEHTANIBHBIX YMEHUI MO (DU3MKE ydaluiics y4uTcs NMpEeACcTaBisTh MH(OpMauio o0 McciIelOBaHUU B
YETBIPEX BUAAX:

e B BepOaJbHOM: ONMCHIBATh 3KCIIEPUMEHT, CO37aBaTh CJIOBECHYIO MOJEIb JKCIIEPUMEHTa, (HUKCHUPOBATh BHUMAaHHE Ha H3MEPSIEMBIX

($U3NYeCKUX BETUUYNHAX, TEPMHHOJIOTUY;

® B TaOJUYHOM: 3aIOJIHATH Ta6J'II/II_IBI JAaHHBIX, JIC)KAIIUX B OCHOBC IOCTPOCHUA Fpa(l)I/IKOB (HpI/I OTOM Y y4YallUuXCiA BO3HUKACT ICPBUYHOC
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IIpe/ICTaBJICHUE O MacITabax BEJINYMH);

* B TpaueCcCKOM: CTPOUTH rpauKu MO TAOIWYHBIM JaHHBIM, YTO MO3BOJIAET NEPEHTH K BBIIBIKCHUIO THUIOTE3 O XapaKTepe 3aBHCUMOCTH
MCKIY (1)I/I3I/I‘ICCKI/IMI/I BEINMYNHaAMHU (HpI/I OTOM YYHUTCJIb IIOKA3bIBACT MPCUMYIICCTBO B BU3YyaJIM3allUU 3aBHCHMOCTEH MCKAY BCIMYWMHAMU,
HarJisiTHOCTh U MHOTOMEPHOCTB);

® BAHAJIMTHYCCKOM (B BUAC MAaTEMaTH4YCCKHUX ypaBHeHHﬁ)Z INPpUBOJUTE MATCMATHYCCKOEC OIIMCAHHC B3aMMOCBIA3U (1)I/ISI/I‘ICCKI/IX BCJINYHH,
MaTeMaTH4ecKoe 0000IIeHNE TIOJYYEHHBIX Pe3yIbTaTOB.

[lepexox K KakIOMy d3Taly MpeACTaBICHUS HH(OOPMAIMM 3aHWMAeT JOCTaTOYHO OOJBIION MPOMEXYTOK BpemeHHu. besycimoBHOo, B 7—9
KJIaccax ATOT MPOIecC HEOOXO0UM, HO B CTapIIUX KJIaccax 3TO BpeMs MOKHO ObLIO ObI OTBECTH Ha pellieHHre 00Jiee BaXHBIX 3a7a4. B aTom mane
upoBeIe Ta0OPATOPHH TO3BOJSIOT CYIIECTBEHHO SKOHOMHUTH BpEMSs, KOTOPOE MOXKHO TOTPAaTHTh Ha (HOPMUPOBAHHE HCCIIEAOBATEIHCKUX
YMEHUH YYalllUXCsl, BBIPAKAIOIIMXCS B CIEAYIOIINX ACUCTBUSX:

* ompenereHue IPoOIEeMb;

MOCTaHOBKA MCCIIE0BATEIBCKOM 3a/1auH;

* [UIAHUPOBAHUE PELICHUS 331a4H;

® [IOCTPOEHUE MOJIETIEH;

* BBIJIBI)KEHUE TUIIOTE3;

® SKCIEPUMEHTAIBHAANPOBEPKATUIIOTES; *aHATTN3TAHHBIXOKCIIEPUMEHTOBUIIMHAOIIIOICHU;

e (GopMyaupoOBaHUE BHIBOJIOB.

[locnennue ronpl y ydamuxcs HaOJl0JaeTCsi HU3Kas MOTUBAIUS M3YyYEHHS] €CTECTBEHHO-HAYYHBIX JUCUUIUIMH U, KaK CJEJICTBUE, MaJcHHE
KauecTBa oOpazoBanud. LluppoBoe yuebHoe 000pynOBaHKE MO3BOJISET YUAIUMCS 03HAKOMUTHCSA C COBPEMEHHBIM M METOJAaMH HCCIIEIOBaHMUS,
MIPUMEHSIEMbIMU B HayKe,ayUUTEII0—IIPUMEHSTh Ha IPAKTHUKE COBPEMEHHbBIE MEAAroTHYecKiue TEXHOJIOTHH.

2. O0uasi xapaKkTepUCTUKA U3y4yeHus1 GU3NKH B OCHOBHOM IIKoJI€:

®u3ruka B OCHOBHOW WIKOJIE M3y4aeTcsi Ha YPOBHE PACCMOTPEHUS SIBICHUW MPUPOJIbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (DU3UKU U

MPUMEHEHHEM ITHX 3aKOHOB B TEXHUKE U TIOBCETHEBHOM KU3HU.
[IpuoputeramMu Uit IIKOJIBHOTO Kypca (PU3UKK Ha 3Tare OCHOBHOTO 00I11ero 00pa3oBaHUs SIBISIFOTCS:

[To3HaBaTenbHas AEATENBHOCTD:

WCIOJIb30BaHUE JJIs TIO3HAHHS OKPYXKAIOIIEro MHUpa Pa3iIMYHbIX €CTECTBEHHOHAYYHBIX METOJOB: HAONIOJIEHUE, W3MEpEHHe, IKCIIEPUMEHT,
MO/IETMPOBAHNUE;

(dhopMHpOBaHHE YMEHUI pa3iandaTh (GaKThl, TUTIOTE3bI, IPUYHUHEI, CJIEICTBUS, JOKA3aTeIbCTBA, 3aKOHBI, TEOPHUH;

OBJIaJICHUE aJIEKBATHBIMH CIIOCO0AMU PEIIeHHS TEOPETUIECKUX U IKCTIEPUMEHTAIBHBIX 33]1a4;

MPUOOpPETEHHUE OTBITA BEIABI)KCHHUS THIIOTE3 IS O0BICHEHUS! U3BECTHBIX ()aKTOB M SKCIIEPUMEHTAILHOM MPOBEPKH BBIBUTAEMBIX THIIOTES.
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HNudopmManimoHHO-KOMMYHUKATHBHAS JESITEIHHOCTD:

BJIaJICHHE MOHOJIOTHUECKOW U JJMAJIOTHYECKON Peyublo, Pa3BUTHE CIIOCOOHOCTH MOHMMATh TOYKY 3pEHHUs coOeceTHIKa U MPU3HaBaTh IPaBo Ha
MHOE MHEHUE;

WCIIOJIb30BAHUE JUTSI PEIICHHS MTO3HABATEIBHBIX 1 KOMMYHUKATHBHBIX 33J1a4 Pa3IMYHBIX HCTOYHHKOB HH(POPMALIUH.

PednekcuBHas AATENBHOCTD:

BJIaJICHUE HAaBbIKaMU KOHTPOJIS U OLIEHKU CBOEH JIeATEIbHOCTH, YMEHHEM NPEABUIETh BOZMOKHBIE PE3YJIbTaThl CBOUX JICHCTBUM;

opranusanus yaueOHoH 1esTelbHOCTH: OCTaHOBKA 11U, INIAHUPOBAHUE, ONIPEIeIEHHE ONTUMAJIBLHOTO COOTHOIIEHUS 1EJIU U CPEACTB.

3.MecTo y4eOHOro npeaMeTa B y4eOHOM IJIaHe
Ha u3yuenue ¢puzuku Ha ypoBHE OCHOBHOIO 00111er0 0Opa3oBaHus 0TBoAUTCs He MeHee 170 u u3 pacuera 3 waca B Hexmenmto B 9 kiaccec.
Paboyas nmporpamma no ¢usuke 9 knacc opueHTHpOBaHA Ha uctnoib3oBanne YMK dusuka 9 xmace, aBropsl — A.B.Ilepsimkun, E.M.I'yrauk. [Ipu
cocTaBlieHUM pabodeil mporpamMMmbl YYTE€HbI OCHOBHBIE HMJieM U mojoxkeHus [Iporpammbl pa3Butus U (GOpMHUpPOBaHMS YHUBEPCAIbHBIX Y4EOHBIX
JEHCTBUI I OCHOBHOTO 00IIIET0 00pa3oBaHus.

DopMBbI KOHTPOJIS:

Texymuii, UTOTOBBII W TPOMEKYTOUHAs aTrTecTamus. TeKymuid ¥ WTOTOBBI KOHTPOJb MPOBOAMTCS B (OpME KOHTPOJIBHBIX PadoT,
1abopaTopHbIX paboT, paCCUUTAHHBIX HA 45 MUHYT, TECTOB U CAMOCTOSITENLHBIX paboT Ha 15 — 20 MuHyT ¢ AUQPepeHInPOBAHHBIM OLIEHUBAHUEM.

Texkymuit KOHTPOJIb MPOBOJUTCS C ILIENBI0 MPOBEPKM YCBOCHHUS H3Y4aeMOI'0 U IPOBEPSIEMOro MPOrpaMMHOTO MaTepuana; coepiKaHHe
OTIPEEIISAIOTCSA YUUTENEM C YIETOM CTENEHH CI0KHOCTH M3Y4aeMOTo MaTepuala, a Takke 0coOeHHOCTel oOyJaromuxcs Kiacca.

HToroBbie KOHTPOJIbHBIE PAOOTHI MPOBOISATCS MOCIE U3YUCHUS HanboJiee 3HAYMMbIX TEM IPOTPaMMBbI,

[Ipomexyrounas arrecranus. B coorBercTBuu co crartbeir 58 denepanbHoro 3akoHa «O0 00pa3oBaHUU» MPOMEXKYTOUHAS ATTECTAIUS
y4Yaluxcsi MPoBOIUTCS B (hOpMe UTOTOBOTO TECTUPOBAHUS 10 OCHOBHBIM TeMaM Kypca Qu3uku 9 kiacca: «3aKOHbI B3aUMOJICHCTBUS U JBHKECHUS
Ten», «MexaHnueckue KoieOaHus M BOJHBL 3BYK», «DIEKTPOMAarHUTHbBIE iBIeHUs» «CTpOCHHE aToMa U aTOMHOTO SIAPay.

HopmaTtuBHasidoasa

- ®epepanbHblit 3ak0H OT 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O06 obpazoBanuu BPoccuiickoit degepanuu»(c U3M. U JOIL.,BCTYIL.B
cuity ¢ 01.09.2020).

- Ilacmopr HanmoHanbHOro mnpoekrta«OOpazoBaHue»(yTB.mpesuanymomCoseranpullpesunente PO mo crparermueckoMy pasBUTHIO U
HaIMOHAJILHBIM MPOEKTaM, MPoToKoJI 0T24.12.2018 Nel6).

- T'ocymapctBennas nporpamma Poccuiickoit ®enepannn «Pa3sutue o6pazoBanus» (yrB. I[locranosienuem IlpaBurenscrsa PO ot 26.12.2017
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Ne 1642 (pen. ot 22.02.2021) «O06 yTBep>KICHUH rOCyIapCTBEHHOM MTporpaMMbl Poccutickoit deneparuu «Pa3ButrneoOpa3oBaHusy.
[Ipodeccuonansupiii cranmapt «llemaror (memaroruueckasi IesSTETLHOCTh B JOIIKOJIBHOM, Ha4aJlbHOM OOIIEM, OCHOBHOM OOIIEM, CpeJaHEM
obmieM oOpa3oBaHUM),(BOCIUTATENb, Y4uTelb)» (pea. oT 16.06.2019) (Ilpuka3 MunHHCcTepcTBa TpyJa H CONHMAIBHOW 3aIuThl PO
oT180kTsa0ps2013r.Ne544H,cr3MeHEeHUSIMU, BHECEHHBIMUTTPUKa30M MHUHUCTEPCTBA

Tpyna u couzamutel POoT 25.12.2014Nel11151 u ot 5.08.2016 1.Ne422n).
[Tpodeccuonanbhbiil cranaapt «llemparor 1onoJHUTETLHOTO 00pa3oBaHus AeTei u B3pocibix» ([Ipukaz MunuctepcTBa Tpyia U COIMATBLHOMN
3amuThIP®0T05.05.2018Ne298H

«O0 yrBepxkaeHnn npodeccruoHaabHoro cTanaapra «llemaror TOMOJIHUTENTFHOTO 0Opa30BaHMS IETEN U B3POCIBIX)).
®denepalbHbII TOCYapCTBEHHBIN 00pa30BaTeabHbI CTaHAAPT OCHOBHOTO 00111ero 00pazoBanus (yTB. mpuka3oM MuHHCTepcTBa 00pa30BaHUs
u Hayku Poccutickoit deneparum o117.12.2010 Ne1897)(pen. 21.12.2020).
®denepalibHbII TOCYIapCTBEHHBIN 00pa30BaTeNbHbIA CTaHAAPT CpeIHEro 0o1ero oopazoBanus (yTB. Mpuka3oM MuHUCTEpCTBa 00pa3oBaHus U
Hayku Poccuiickoit deneparuu o117.05.2012Ne413)(pen.11.12.2020).
[TocranoBnenue ['maBHOTO TOCYIapCTBEHHOTO caHMTapHOTO Bpada Poccuiickoit @enepammu ot 29 mekabps 2010 r. N 189 r. Mocksa "O6
yrBepkaeann  CanlluH 2.4.2.2821-10 "CaHu-TapHO-31THIEMHUOJIOTHYECKAE TPeOOBaHWS K YCIOBHSIM W OpraHu3alud OOYYEeHHsS B
00111600pa30BaTEIBHBIX YIPEIKICHUAX"
Pabouyas nporpamma. ABtopsl: E.M.I'yrauk, A.B. Ilepbimkun u3 coopauka "IIporpammer s 001eo0pa3oBaTeIbHBIX yUpekaeHn. duszuka.
Actporomus. 7 — 11 k. / coct. B.A.Koposun,B.A. Opnos. — M.:Ipoda

MeTtouueckre peKOMEHIAIMK 110 CO3AaHUI0 U (PYHKLIMOHUPOBAHUIO B 00111€00pa30BaTEIbHBIX OPraHU3alUsiX, PACHOJIOKEHHBIX B CEIbCKOM
MECTHOCTH W MaJbIX TOpOJax, IEHTPOB OO0pa30BaHHs €CTECTBEHHO-HAy4YHOW M TexHoJiorndyeckoil HampamieHHocTeil («Touka pocray)
(YTBepkaeHbI pacniopsbkenneM MunucTepeTBa mpocBerienust Poccuiickoit @eneparmu ot 12 stuBapst 2021 1. NeP-6).
B cocrtaB nentpa «Touka pocta» mo ¢usuke BXoAsT 6a3oBas (00s3arenbHas) 4acTh W AOMOJHUTENbHOE 000pydoBanue. bazoBas yacTth
COCTOUT M3 UU(GPOBBIX [JaTYUKOB M KOMIUIEKTOB COIYTCTBYIOIIUX OJEMEHTOB [JIsl OMNBITOB 10 MEXaHWKe, MOJIEKYISIpHON ¢usuke,
ANEKTPOIMHAMUKE U ONTHKE.
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4.5a30Bblii KOMILIEKT 000PYI0OBAHUS IIEHTPA

«Touka pocra» no pusuke

JlaHHBII KOMIUIEKT MIPEACTABIICH CIACAYIOMIUMH JaTYNKaAMHU.
JlaTunk aOCOJIFOTHOTO JTaBICHUS

JlaTuuK MpOU3BOIUT U3MEPEHHUS aOCOTIOTHOTO JaBlieHUs. YyBCTBUTENBbHBIN 2JIEMEHT JaTUrKa BBHIMIOJHEH Ha 0a3¢ MOHOJMTHOTO KPEMHHUEBOTO
MbE30PE3UCTOpPa C BHEAPEHHON TEH30PE3UCTHUBHON CTPYKTYpOH, KOTOpash MO3BOJISIET WCKIIOYUTh BO3MOJKHBIE TOTPEIIHOCTH M JOCTUTHYTH
HEOOXOMMOI TOYHOCTH W3MEpeHMM. B KOMIIeKT matumka abCOJIOTHOTO JABJICHHS BXOJUT TMOKas repMeThyHas TpyOKa i MOJKIFOUECHUS
mITylepa AaTdauka K JabopaTopHOMy 000pyI0BaHHIO.

JlaTuuk mosokeHusi(MarHUTHBIH )

JlaTurk M3MepsieT BpEeMEHHBIE OTPE3KH MEXTy MOMEHTAMH MPOXOXKIECHUS 00bEKTa PAIOM C OECKOHTAKTHBIMH JIeTEKTOpamMu. beckoHTaKkTHBIE
JIETEKTOPHI SIBIITFOTCS. BBIHOCHBIMH M KPEMATCS Ha METAUTMYECKOW WIM MarHUTHOW TOBEpXHOCTH. KonmumdyecTBO oceil m3MepeHus aaTdyuka
MOJIOKEHUSPABHO 3, IMama30 HU3MEepEeHUUTOKaK 10 13 ocedt X, Y u Z cocrapisier oT 0 g0 360 rpaa. KoMImiekT comyTCTBYIOIIMX JIEMEHTOB IS
AKCIIEPUMEHTOB 110 MEXaHUKE
KoMIUIEKT COMmyTCTBYIOIIMX 3JIEMEHTOB TS SKCTIEPUMEHTOR TI0 MOJICKYJIApHOH (hru3rke KOMIIEKT COMyTCTBYIOIIMX AJIEMEHTOB IS
AKCIIEPUMEHTOB I10 AIEKTPOIuHAMHUKE KOMITJIEKT COMYTCTBYIOMIMX 3JIEMEHTOB ISl SKCIIEPUMEHTOB 110 OTITUKE
JlaT4rK TOKa, MarHUTHOTO TIOJIs, TEMIIEPATYPHI.

5. Ilnauupyemble Ppe3yJabTAThl OCBOCHHS V4YeOHOro mpeaMera «PHU3MKa» ¢ ONHCAHHEM VHHBEPCAJLHLIX V4Y€OHLIX JIelCTBHIA,

JOCTUTAEMBIX 00YYAK MU CH
JIuunocmmuule pezynromamot
OOyyaromuiics MOJTy4UuT BO3MOXKHOCTH 7151 (GOPMUPOBAHUS CIEAYIOIIUX JINYHOCTHBIX PE3yIbTaTOB:

e Pa3BuTHe O3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

* V0exkAEHHOCTh B BO3MOYKHOCTU MO3HAHUS MPUPOJIBI, B HEOOXOJUMOCTH Pa3yMHOTO HCHOJIb30BaHMA JIOCTHKEHUH HAYKU W TEXHOJIOTUH s
JaTbHEHIIero pa3BUTHsSL YEJIOBEYECKOTO OOIIEeCTBA, YBAKEHHE K TBOpPLIAM HAyKH W TEXHHUKH, OTHOIIEHHE K (HU3UKE KaK K DJIEMEHTY
o0111e4enoBeyecKon KyabTyphl;

® CaMOCTOSITENIbHOCTh B IPHOOPETEHUH HOBBIX 3HAHUN U MPAKTUUYECKUX YMEHMIA;

® TOTOBHOCTH K BBIOOPY KH3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMHM HHTEPECAMU M BO3ZMOXKHOCTSIMH;
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* MOTHBALUI00pa30BaTEIbHONAESITEILHOCTHHA0CHOBEIMYHOCTHOOPUEHTUPOBAHHOTOTIOIX012;
e (opmupoBaHUE IEHHOCTHOTOOTHOICHHUSIPYTKIPYTY,KYIHTEII0,KABTOPAMOTKPBITHHUN300pETEHHH, K pe3yabTaTaM 00ydeHHUsI.

Memanpeomemmnuie pe3yibmamot
OOy4JaroImuiics MOJYYUT BO3MOKHOCTD TSI (JOPMHUPOBAHUS CIICTYIONUX METAIPEIMETHBIX PE3YJIbTATOB:

® OBJIQJICHHE HABBIKAMHU CAMOCTOSITEJILHOTO TMPUOOpPETEHUsS HOBBIX 3HAHWM, OpraHu3alui Y4eOHOW JAESTeNIbHOCTH, TOCTAHOBKHU IICNICH,
MJITAHUPOBAHUS, CAMOKOHTPOJSI W OIEHKH Pe3yJbTaTOB CBOEH NEATENbHOCTH, YMEHHSIMHU TMPEABUICTH BO3MOXKHBIE DPE3yJIbTaThl CBOUX
e CTBHIA;

* TTOHMMAaHUE PA3TUYUA MEXIYy HCXOAHBIMH (paKTaMH M THUIMOTE3aMU JUISI MX OOBSICHEHUS, TCOPETUYECKUMU MOJIEISIMH U PEATbHBIMU
00beKTaMH, OBJAJCHHE YHHBEPCAIbHBIMH YyYE€OHBIMH JEHCTBUSIMH Ha TMpUMEpax THUMOTEe3 i1 OOBACHEHHS W3BECTHBIX (PAKTOB U
AKCIIEPUMEHTAILHON MTPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETUUECKUX MOJIEIIeH MPOIIECCOB WU SIBIICHUIA;

e (hopMHUpOBaHNE YMEHHI BOCIIPUHUMATH, NepepadaThIiBaTh U MPEIBIBIATh HHOOPMAIIMIO B CIOBECHOM, 00pa3HOM, CUMBOIMYECKON (opmax,
aHAJIM3UpPOBaTh M TMepepadaThiBaTh MOJIYYEHHYI0 HHGOPMAIUI0O B COOTBETCTBUM C TIOCTaBICHHBIMHU 3aJayaMH, BBIICISATH OCHOBHOE
coJiep’KaHue MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha MMOCTABIIEHHBIE BOIIPOCHI HU3JIAraTh €ro;

* MpUOOpPETEHHE OMbITA CAMOCTOATEIBHOIO MOUCKA, aHAIKM3a U 0TOOpa MH(POPMAIMH C MCHOJIb30BAHHEM pPa3INMYHBIX MCTOYHHMKOB, U HOBBIX
MH(OPMALIMOHHBIX TEXHOJOTUH 7Sl pelIeHHs] 03HABATEIbHBIX 3a/1a4;

® pa3BUTHE MOHOJIOTMYECKOHN M JUAJOTHYECKON peur, YMEHHUS BBIPAKATh CBOM MBICIIH, CIIOCOOHOCTH BBICIYIIMBATh coOeceaHHKa, TOHUMATh
€ro TOYKY 3peHusi, IpU3HaBaTh MPABO JAPYrOro 4esioBeKa Ha MHOE MHEHHE;

® OCBOEHHE MPUEMOB JICHCTBUIN B HECTAHJAPTHBIX CUTYAIUSAX, OBJIa/ICHUE IBPUCTUUECKUMH METOJAAMHU PellIeHus Ipobiiem;

e (¢opMupoBaHHE yMEHUN pabOTaTh B IPYIIE C BBIMOJHEHUEM PA3IMUHBIX COLIMAIBHBIX POJICH, MPEACTABIATh U OTCTaWBaTh CBOM B3IJISIIBI U
yOexIeHUs, BECTU JUCKYCCHIO.

PezynamuenvieYY/]

OOyyaromuiics MOJIy4uT BO3MOKHOCTH ISl (JOPMHUPOBAHUS CIEIYIOIUX PETYIATUBHBIX Y Y /1.

1. YMeHue caMoCTOSTENNFHO OMPENENSTh LeIH 00y4eHH s, CTaBUTh U (JOPMYIHPOBATH HOBBIE 33/]aui B yu€Oe U TO3HABATENbHOM IS TENbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATENIHLHON JESITENEHOCTH.

OOyuaromuics CMOXKET:

* AHaJIM3MPOBATh CYIIECTBYIOLINE U IUIAaHUPOBATh OyaylIue oOpazoBaTebHbIE Pe3ybTaThI;
* UICHTU(DUIUPOBATH COOCTBEHHBIE MPOOIEMBI M OTIPENIENATh TJIABHYIO IPOOIIEeMYy;
* BBIJIBUTaTh BEPCUU pelIeHUs poO1eMbl, (HOpMYyIHpOBaTh THIIOTE3bI, IPEIBOCXUILATH KOHEUHBIH pe3ysbTaT;
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® CTaBUTHLIEIBCITEIbHOCTUHA0CHOBEOIPEEIEHHONITPOOIEMBINCYIECTBYIOIIUXBO3MOKHOCTEH;
(dbopmynupoBaTh ydeOHBIE 331a4H KaK [Iard JOCTIKCHHS IOCTaBICHHON IeNTU I TEIbHOCTH;
* 000CHOBBIBATH IIEJIEBbIE OPUEHTUPHI M IIPHOPHUTETHI CCHIJIKAMH Ha IIEHHOCTH, YKa3bIBas H 00OCHOBBIBAs JIOTHYECKYIO TOCIEI0BATEIBHOCTD
11aros.
2. YMeHHe CaMOCTOSTENbHO IIAHWPOBATh ITYTH IOCTIDKEHHS IeJel, B TOM YHCIIe albTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Hambolee
3¢ deKTUBHBIE CIOCOOBI PELICHHS YU€OHBIX U MI03HABATEIbHBIX 3aa4.
OOyJarIIHNCS CMOYKET:

® OmpeAenaTh HeoOXxoaumoe(bie) aelcTBHE(s) B COOTBETCTBMM C Y4YeOHOW W TIO3HABATENILHOM 3aJadyaMd M COCTaBIATH alTOPUTM
ero(1x)BBINOJIHEHHUS,

e 000CHOBBIBaTHUOCYILIECTBIATHBBIOOPHAN00IEEIPPEKTUBHBIXCIIOCOOOBPEIICHUTydeOHBIXY TO3HABATENbHBIX 3a/1a4;

*  OMNpeNeNsaTh/Hax0UTh, B TOM YHCIIE U3 MPEII0KEHHBIX BAPUAHTOB, YCIOBUSA JJIsl BHITIOJHEHHS yueOHOM U O3HABATEIbHOM 3a/1a4;

* BBICTPAauMBaTh JKU3HEHHbIE IUIAHBl Ha KpaTKOCpO4yHOEe Oynymiee (3asBiATh I€JIeBble OPHEHTUPBI, CTaBUTh aJEKBATHbIE MM 3a7aud U
Ipe/ularath ACHCTBUS, yKa3blBasg U 000CHOBBIBAs JJOTMUYECKYIO MOCIIEI0BATEIbHOCTD IAroB);

*  BBIOMPATHU3NPEATIOKECHHBIXBAPUAHTOBUCAMOCTOATEIbHOUCKATBCPECTBA/PECYPCIUIAPEILICHUA3a1auk/ TOCTUKEHHUS 1IeIH;

®  COCTAaBJIATH IUIaH PELICHMsI TPOOIEMBI (BBITOIHEHHSI IPOEKTA, IPOBEACHHS UCCIIET0BAHUS);

*  OIpeleNAThIOTEHIHATbHbIE3aTPYAHEHUAIPUPEIICHUNYY€OHONUIIO3HAaBaTEeIbHON3aJauul HAaXOAUTh CPE/ICTBA JUISl UX YCTPAHEHUS;

*  OIUCBIBATh CBOM ONBIT, 0POPMIISS €ro Ul Nepeaayr IPYyTruM JIFOSIM B BHJIE TEXHOJIOTUH PEIICHUS MPaKTUYECKUX 3a1ay ONpeIesIEHHOIO
KJiacca;

* [UIAHUPOBATH U KOPPEKTUPOBATh CBOIO MHMBHyaIbHYI0 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHnue COOTHOCHTH CBOHU nencTBus C IUTAHUPYEMbIMU pe3ynbTaTamH,
OCYLIECTBIATHKOHTPOIbCBOCHIESTEIBHOCTUBIIPOLIECCE0CTIXKEHUAPE3YIbTaTa,0NPEACIATHCIIOCOOBIICICTBUIB paMKaxX HPEJIOKEHHBIX YCJIOBUM
U TpeOOBaHM, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHM C U3MEHSIOLIEICS CUTyaluen.

OO0y4Jaromuics CMOXKET:

® OIpeneNsiTh COBMECTHO C TEJaroroM M CBEPCTHUKAMHU KPUTEPUHU IUIAHUPYEMBIX DPE3ylIbTaTOB U KPUTEPUM OLIEHKH CBOEH yueOHOi
NESITEIBHOCTH;

® CHUCTEeMaTHU3MPOBATH (B TOM YHCJIE BEIOMPATh NIPUOPUTETHBIE) KPUTEPUH MJIAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH JIEATEIbHOCTH;
e oTOMpaTb MHCTPYMEHTHI [JIsi OILIGHUBAHHUS CBOCH JIEATEIBHOCTH, OCYILECTBIIATH CAMOKOHTPOJb CBOEH JEATENIbHOCTH B paMKax
MPEUI0KEHHBIX YCIOBHM U TpeOOBaHMIA;
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OLICHUBATH CBOIO JIEATEIBHOCTD, apPTYMEHTUPYS IPUYMHBI JOCTHKEHHS WIA OTCYTCTBHS INIAHUPYEMOTO PE3yiIbTaTa;
HAXOJIUTh JOCTATOYHBIC CPE/ICTBA JJISl BBHIIOJHEHUS y4eOHBIX AEWCTBUI B M3MEHSIONICHCS CUTYAIlMH W/MIIM MIPU OTCYTCTBUU TUIAHUPYEMOTO

pe3ynbrara;
paboTas Mo CBOEMY IUIaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO ICSITEILHOCTh HA OCHOBE aHAJM3a W3MCHCHUU CHUTYaIlMH IS TOJNyYCHHS

3aIUIAaHUPOBAHHBIX XapaKTEPUCTHUK MPOTYKTa/pe3yIbTaTa;
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YCTaHABJIMBATH CBA3b MEXKAY ITOJTYYCHHBIMH XapAKTEPUCTUKAMU IIPOJYKTa U XapaKTEPUCTUKAMM IIPOLIECcCa IEATEIbHOCTH U [0 3aBEPLICHUN
JEATENBHOCTH IPEUIaraTb N3MEHEHUE XapaKTepUCTUK IpoLecca AJIs TOIYYEHUS YIYyYIIEHHbBIX XapaKTEPUCTUK ITPOIAYKTa;

CBCPATH CBOU HCﬁCTBHﬂ C LCJIBIO U ITpU HGO6XOI[I/IMOCTI/I HCIIPAaBJIATH OIIIMOKH CaMOCTOSITEIIHHO.

4. YMeHne OIeHHBATh MPABUIBHOCTD BBHIIOJIHCHUS YIeOHOH 3a71a9n,COOCTBEHHBICBO3MOKHOCTH €€ PEIICHUS.
OO0yYaroImuiics CMOXKET:

Onpenenars KpUTEpUH NMPaBUIBHOCTH (KOPPEKTHOCTH) BBITIOJHEHUS yueOHOM 3a1auu;
AHanu3upoBaTh U 000CHOBBIBATh IPUMEHEHHE COOTBETCTBYIOIIEI0 MHCTPYMEHTAapUs Ul BHINOJHEHUS y4eOHOU 3a/1auu;

CBO6OHHO II0JIB30BATHCS BBIpa6OTaHHI>IMI/I KPUTCPpUAMU OLCHKH CaMOOLICHKH, UCXOAA U3 HEJIN MUMCIOIUXCA CPEACTB, pa3jandas pe3yjbTaTr
1 CTIOCOOBI ACHCTBHIA;

OrneHuBaTh MPOJJYKT CBOCH JEATEIHHOCTH IO 3aJaHHBIMU/WUIN CAMOCTOSITEILHO OMNPEACIEHHBIM KPUTEPUSIM B COOTBETCTBUH C IIENBIO
JIeITEILHOCTH;

000CHOBBIBaTh JOCTH)KUMOCTH LIE€IM BBIOPAHHBIM CIHOCOOOM Ha OCHOBE OILICHKM CBOMX BHYTPEHHUX PECYPCOB U JIOCTYMHBIX BHEIIHUX
pEeCypcoB;
(buKCcHpOBaTh U aHATU3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnanenne ocHOBaMHM CaMOKOHTPOJIS, CaMOOLIEHKH, TPUHATUS PpEHIeHUH M OCYIIECTBIEHUS OCO3HAHHOTO BbIOOpa B Yy4eOHOUl u

MMO3HABaTeILHON JACATCIIBHOCTH.

OO0vyyYaronuiics CMOXKET:

HaOJII0JaThHaHANIN 3N POBATECOOCTBEHHYIOY4€OHYIOMTTO3HABATEIbHYIO I TEIbHOCTEUICATEIPHOCTE  IPYTUX OOYydJalomuXcss B Ipolecce
B3aUMOIIPOBEPKH;

COOTHOCHUTD PEAJIbHBIC U TUITAHUPYEMBbIE Pe3yIbTaThl HHIUBUIYaJIbHON 00pa30BaTeIbHON AESTEIBHOCTH H JAEIaTh BHIBOIBI;

NPUHUMATh PELICHUE B y4eOHOI CUTYyalluy ¥ HECTH 332 HETO OTBETCTBEHHOCTD;
CaMOCTOSTEIIEHOOIIPEACIATEIIPUIHHBICBOCTOYCIIEXaWIMHEYCIIEXan HaX0 TN ThCIIOCOOBIBBIX01aN3 CUTYallU HEYCIIeXa,

PETPOCTIEKTUBHO OMpPEAENATh, KaKMe JEHCTBUSA MO peIIeHUI0 y4eOHOM 3ajaud MM MapaMmeTpbl 3TUX JEHCTBMH MPHUBENU K MOJYYEHHUIO
MMEIOIIErocs MPoIyKTa y4eOHOM NesITeIbHOCTH;

JE€MOHCTPUPOBATh MPHUEMBI PEryIsAIUN NCUXO()U3NOIOTHIECKUX/IMOIIMOHAIBHBIX COCTOSHUM st JAOCTHXEeHHS 3(p¢eKTa yCHOKOECHUS
(ycTpaHeHHsT SMOLMOHAIBHOM HampsikEHHOCTH), 3¢deKkTa BOCCTaHOBIEHHUS (ocnalbieHus TNposiBIEHUN yromiieHus), 3(pdekra
aKTUBHU3AIMH(TIOBBIIIEHHS ICUX0(PU3N0TIOTMYECKON PEaKTUBHOCTH).

Ilo3naeamenvuvieYY/[
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OOyyaromuiics MOJIy4UT BOZMOXKHOCTD /17151 GOPMUPOBAHUS CIIEIYIOIIUX MT03HaBaTeabHbIX Y'Y /1.

1. VYmenue ONpCACIIATh IMOHATHUA, CO3/1aBaATh O606HICHI/I$I, YCTaHaBJIMBATb aHAJIOTUMH, KHaCCHq)HHHpOBaTL, CaMOCTOATCIIBHO BI)I6I/IpaTI)

OCHOBaHUA W KPUTCPHUU JIA KJIaCCI/I(l)I/IKaIII/II/I,YCTaHaBJII/IBaTI) IMPUYIUHHO-CJICACTBCHHLIC CBA3H, CTPOUTH JIOTHMYCCKOC PaCCYKACHUC,

YMO?;aKJHO‘ICHI/IC(I/IHIIyKTI/IBHOe, ACAYKTHBHOC, I10 aHaJIOI‘I/II/I) n aejiatb BbIBO/JBI.

OO0vyYaroIUicsS CMOXKET:

[TonOupats cia0Ba, CONOAUNHEHHBIE KIIIOYEBOMY CIIOBY, OMPEEISAIONINE €r0 MPU3HAKU U CBOICTBA;
BricTpauBarh TOTMUECKYIO LIETIOYKY, COCTOSIIYIO U3 KIIOYEBOTO CJIOBA M COTIOTYMHEHHBIX €MY CJIOB;
BrigensaTs 00munii mpu3HaK ABYX WJIM HECKOJIBKUX MPEIMETOB, WIIH SIBJICHUN M OOBSICHATH UX CXOJICTBO;

OObeMHATH NPEMETHI U SIBJICHUS B TPYIIIHI MO ONpeAeNEHHBIM MIPU3HAKaM, CPAaBHUBATh, KJIACCU(PHUIIMPOBATH U 000011aTh (HaKThl U
SIBJICHUS;

BBIJICTISATH SIBJICHHE U3 OOILEro psijia APYrux sBJICHUN;

OTIPENIENIATh OOCTOSTENHCTBA, KOTOPHIE MPEIIECTBOBAA BO3HUKHOBCHHIO CBSI3U MEXIY SBICHHSIMH, M3 ITHX OOCTOSTEIHLCTB BBIICIATH
OTIpENIENISAIONINE, CIOCOOHBIC OBITh MPUYMHON JTAHHOTO SIBIICHUS, BBISIBIISATH TIPHYUHBI U CIICIICTBYS SIBIICHUH;

CTPOHTH PACCY)KIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM M OT YaCTHBIX SIBJICHHH K OOIIUM 3aKOHOMEPHOCTSIM;

CTPOMTH PACCY)KJICHHE HA OCHOBE CPaBHEHHS ITPEIMETOB U SIBIICHHIA, BBIJICIISISI TIPU 3TOM OOIIHME PU3HAKHY;

M3JIaraTh MOJy4YCHHYIO HH(OPMAIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a/1a4H;

CaMOCTOSITEIIEHO YKa3bIBaTh Ha MH(MOpPMAIMIO, HYXIAIOIIYIOCS B MPOBEPKE, MpeaiaraTh W MPUMEHSATh CIIOCOO MPOBEPKU JIOCTOBEPHOCTH
nHpopMaIuu;

BepOaIM30BaTh SMOIMOHATILHOE BIICUATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

OOBSICHATB SIBJICHHUS,IIPOLIECCHI, CBSA3U U OTHOIICHMUS, BBISBIISICMbIE B X0JI€ TIO3HABATEIILHOW U UCCIIEIOBATEIBCKOM IEATEILHOCTH (IPUBOAUTH
0O0BSICHEHUE C U3MEHEHHUEM (POPMBI MPEJICTABIICHUSI, O0BSACHSITh, ACTAIU3UPYS MM 000011ast; OOBICHATH C 3aJAHHON TOYKU 3PCHUS);
BBISIBJIATh U HA3bIBATh MPUYMHBI COOBITHSI SBJICHUS, B TOM YHCJIC BO3MOXKHBIC /HanOOJIEEBEPOSTHBIC MPUYHUHBI, BOZMOYKHBIC MOCICICTBUSI
3aJJaHHOM MPUYHHBI, CAMOCTOSTEIBHO OCYIIECTBIISISI IPUUYUHHO-CIIEICTBEHHBIN aHaH3;

® JleJIaTh BBIBOI Ha OCHOBE KPUTHUYECKOTO aHaIu3a pa3HbIX TOYEK 3peHus,
MOATBEPK1aTHBBIBOICOOCTBEHHOHAPTYMEHTAIIUEH T CAMOCTOSATETHbHOIOTYY€HHBIMU TAHHBIMH.
2. YMeHue co3iaBath, IPUMEHSAThH U MpeoOpa30BbIBaTh 3HAKK U CUMBOJIBI, MOJETH U CXEMBI JUIs PEIICHUs] y4eOHBIX U TO3HABATEIbHBIX
3aj1a4.

OO0vyYaromuiics CMOXKET:
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e (OO0o03HaYaTh CHMBOJIOM U 3HAKOM MPEAMET W/HUIIH SBIICHHE;

e Ompenenars JOTHYECKHE CBA3U MEXIY MPEeIMETAMUN/ WK SBJICHUAMH, 0003HAYATh TaHHBIE JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

* cozmaBaTh a0CTPAKTHBIN WM peabHBIN 00pa3 mpeaMeTa U/uiH SBICHHS,

® CTPOUTH MOJEJH/CXEeMY Ha OCHOBE YCIOBHH 33aau H/HIIH crioco0a e€ perieHus;

* co3aaBaTbBepOabHbIE,BEIECTBEHHbIEUNH(DOPMALIMOHHBIEMO,IETUCBBIIEIIEHUEMCYIIECTBEHHBIXXapaKTEPUCTUKOOBEKTAAISOTPEIETIEHUSCIIO
co0apeleHusn3aJa4yiBCOOTBETCTBUUCCUTYALIUEH;

* 1peoOpa3oBbIBATh MOJIEINH C IIEJIBIO BBISBJICHUS OOLIMX 3aKOHOB, ONPEAEISIONIUX JaHHYIO IPEIMETHYIO 00J1acTh;

*  [EPEBOIUTHCIOKHYIONOCOCTaBY(MHOTOACTIEKTHYIO )MH(pOpMaInon3rpaguaeckoronandopMarIn30BaHHOTO(CUMBOJIHLHOTO )IPEJCTABICHUS B
TEKCTOBOE U Ha00OPOT;

L d CTPOUTH CXEMY, aJITOPHUTM }IeﬁCTBHﬂ, HCIIPABJIATh UM BOCCTAaHABJIMBATH HEU3BECTHBIN paHEC AJITOPUTM Ha OCHOBE MMCIOLICTOCA 3HAHUA 00
00BeKTE, K KOTOPOMY IMTPUMEHSIETCS aJITOPUTM;
® CTPOHUTH JIOKA3aTEIHCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOTO;
®  aHATU3HWPOBATH/PEPIICKCUPOBATH OMBIT PAa3pabOTKH M peaTn3aIii yueOHOTO MPOEKTa, UCCIEA0OBAHUS (TEOPETHIECKOTO, SMITUPHUIECKOTO) Ha
OCHOBE IPEIOKEHHOM TPOOJIEMHOM CUTYaIlMH, TTOCTABICHHOM [IETH W/WIIM 3aJJaHHBIX KPUTEPHEB OILIEHKH IPOYKTa/pe3yibTaTa.
3. CmbicioBoe ureHue. OOyJaronmiicss CMOXET:
*  HaxXOJHMTHBTEKCTETPEOYeMYIONH(POPMAIIHIO(BCOOTBETCTBUUCIICIIMUCBOCH ICATEIILHOCTH);
* OPHCHTHPOBATHCS B COJCPKAHUU TEKCTA, IOHUMATh LIEJIOCTHBIA CMBICT TEKCTa, CTPYKTYPHPOBATh TEKCT;
*  YCTaHaBJIHMBATh B3aMMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHIA, SIBIICHUH, TIPOIIECCOB;
*  PE3IOMHUPOBATH IJIABHYIO HJICKO TEKCTA;
* KPUTHUYECKHU OLICHUBATH COJICPKAHHUE U POPMY TEKCTa.
4, dopMHpOBaHUE U PA3BUTHE KOJIOTHUECKOTO MBIILICHUS, YMEHHE IPUMEHSThH €0 B IO3HABATEIILHOW, KOMMYHUKATUBHOM,
COLIMAIBHOM MPAKTUKE U MPO(HECCHOHAIBHOW OPUCHTAIUH.
OOy4Jarmuics CMOXKET:

e OmnpenensaTb CBOE OTHOLIEHUE K IPUPOTHOM CpeneE;

*  AHAM3HPOBATHBIMIHUEIKOJIOTHIECKIX(AKTOPOBHACPEYOOUTAHUSKUBBIXOPTaHU3MOB;

® [POBOJUTH NMPUYUHHBIN U BEPOATHOCTHBIN aHAIN3 KOJIOTMYECKUX CUTYallui;

*  TIPOrHO3MPOBATHU3MEHEHUSACUTYAIIMUIPUCMEHEACHCTBUSIOTHOTOPaKTOpaHaIeHCTBUEAPYTrOTO(HaKTOPa;

®  pacHpoCTPaHATH SKOJOTUYECKHUE 3HAHUA U yUYAaCTBOBATh B MPAKTUUYECKUX JIeJaX IO 3alIUTe OKPYKAIOIIEH Cpebl;
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BBIPA)KaTh CBOE OTHOLIEHUEKIIPUPOI€UEPE3PUCYHKH,COUNHEHN S, MOIE€IH,IPOEKTHBIEPAOOTHI.
S, Pa3BuTHEMOTHBAIIMUKOBIIAICHHUIOKYIBTYPOHaKTHBHOTOMCIIOIb30 BAHHMSICIOBAPEHH P YT UXITOMCKOBBIXCHCTEM. OO0 YJatONIMICICMOXKET:

Ornpenensatb HEOOXOIUMBIE KITIOYEBBIE TTOMCKOBBIE CIIOBA U 3alIPOCHI;

OcyIiiecTBIATh B3aMMOJICHCTBHUE C 3JIEKTPOHHBIMH MIOMCKOBBIMH CUCTEMAaMH, CIIOBAPSIMU;

(hopMHUPOBATH MHOKECTBEHHYIO BHIOOPKY U3 MOUCKOBBIX UICTOYHUKOB JIJIs OOBEKTUBU3AINH PE3yIHTaTOB TTOMCKA;
COOTHOCHUTB ITOJTY4EHHBIE PE3YNIBTATHI IOMCKA CO CBOEH AESTEIBHOCTHIO.

KommynuxamuenvieY V]
1. YMmenue opranu3oBbIBaTh y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JIEATEILHOCTh C YUYUTEIEM U CBEPCTHUKAMU; pabOTaTh MHAUBUAYATHHO

U B TpyINIe: HaXOOUTh OOIIee pelieHre M paspeliath KOH(IUKTHI Ha OCHOBE COTJIAaCOBaHUS MO3UIMN U y4€ra MHTEpecoB; (GOPMYyIHUPOBATH,

apryMEHTHUPOBAaTh U OTCTANBAaTh CBOE MHEHUE.

OO06VyYarOIUNACI CMOXKET:

OHpeI[eJ'IHTI) BO3MOJXHBIC POJIA B COBMECTHO JACATCIBbHOCTH,

Urpate onpenenéHuyto pojib B COBMECTHOM JIEATEIIbHOCTH;

MPUHUMATh TMO3UIMI0 coOeceqHUKa, MOHUMAas MO3ULHUI0 APYroro, pa3jivyaTh B €ro pedyd: MHEHuEe (TOYKY 3pEHHs), I0Ka3aTeIbCTBO
(aprymeHTBl), (haKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

OTIPEIeIIATh CBOM JICHCTBUS U IEHCTBUS MapTHEPA, KOTOPbIE CIOCOOCTBOBAIN WJIM MPEMATCTBOBAIN MPOIYKTUBHON KOMMYHUKAIUK;
CTPOUTHIIO3UTUBHBICOTHOICHUSABIPOIIECCEYUeOHOMUIIO3HABATEIbHO U IESI TEIbHOCTH;

KOPPEKTHO U apryMEHTHUPOBAH HO OTCTAaWBaTh CBOIO TOYKY 3PEHHUsS, B JTUCKYCCUU yYMETh BBIJIBUTaThb KOHTPAPTYMEHTHI, nepedpasupoBaTh
CBOIO MBICTTb (BJIaZICHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IpHU3HAaBaTh OIIMOOYHOCTH CBOEr0 MHEHHUsS (€CIM OHO TaKOBO) H
KOPPEKTUPOBATH €T0;

npeaaraTe abTepHATHBHOE PEIlieHHE B KOH(DIUKTHON CUTYyaIlUU;

BBIJIECTISATH OOIIYIO TOUKY 3PEHHUSI B TUCKYCCHH;

JIOTOBApUBATHCS O TIPABUIIAX U B OMPOCAX JJIsl OOCYK/IEHUS B COOTBETCTBUU C MIOCTaBJICHHOM Mepe rpymnIon 3aaauei;

OpPraHU30BBIBATH y4eOHOE B3aMMOICHCTBHE B TPYIIIE OMPENEISITh O0IINe IeNIU, PACIPeIesITh POJIU, IOTOBAPUBATHCS APYT C APYTOM U T.11.);
yCTpaHATh B paMKax JUAaIora pa3pbiBbl B KOMMYHHKAIIHH, 00YCIOBICHHbIC HETIOHUMAHUEM /HETIPUITHEM CO CTOPOHBI coOeceTHUKA 3a/1a4H,
(hOpMBI WK COTEpKAHUS AUATIOTa.

2. YMeHHe 0CO3HaHHO MCI0Ib30BaTh PCUYCBLIC CPCACTBA B COOTBCTCTBUU C 3amadei KOMMYHUKAIUU JId BbIpAKCHHUA CBOUX YYBCTB, MBICJIEH U
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MOTpeOHOCTEH JUIS TUIAHUPOBAHUS M PETYJISIIUN CBOCH JEATEIBHOCTH; BIIaJICHUE YCTHOW M MHUCHMEHHON PEYbi0, MOHOJOTUYECKONH KOHTCKCTHOU

peublo.

OO0OVYYArOIIHANCI CMOXKET:

Omnpenenars 3a1a4y KOMMYHHUKAIIMM U B COOTBETCTBUU C HEW OTOMPATh PEUEBbIE CPENCTBA;

OTOupaTh 1 UCIIOJIB30BATh PEUEBHIE CPEACTBA B MIPOLIECCE KOMMYHHUKAIIUMU C APYTHMMH JIFObMU(AUAIOrBIIape,BMATIOUTPYNIEH T. 1.);
MPEICTaBIATHBYCTHOMMIUIIICbMEHHOM(POpMEPa3BEPHYTHINIIAHCOOCTBEHHONAEATEIbHOCTH;

coO0AaTh HOPMBI MYOJIMYHON pPEYU,perjiaMeHT B MOHOJIOTE U JIMCKYCCUU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a1a4eil;
BBICKa3bIBATbHOOOCHOBBIBATbMHEHHE(CYKICHHUE )U3apalliBaTbMHEHUETapTHEpaBpaMKax AU ajora;

MIPUHUMATD PEIIeHUE B XOJ€ UAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;

cO3/aBaTh MMCbMEHHBIE KIIMIINPOBAaHHbIE U OPUTUHAIBHBIE TEKCTHI C UCIOIb30BAaHHEM HEOOXOIMMBIX PEUEBBIX CPEJICTB;
HCI0JIb30BaTh BepOaIbHbIE CPECTBA (CPEACTBA JJOTMUECKON CBS3H) IJIsl BBIAETICHHS CMBICIOBBIX OJIOKOB CBOETO BBICTYIIJICHHUS;
UCIOJIb30BaTh HEBEPOAIbHBIE CPEJICTBA UM HATJISIHBIE MaTepHaIbl,II0rOTOBIEHHBIE/OTOOPAHHBIENIO PYKOBOJCTBOM YUUTES;

JIeNIaTh OIICHOYHBIN BBIBOJ] O JOCTH)KCHUH IEJTH KOMMYHHUKAIIMHA W HETIOCPEACTBEHHO TOCIC 3aBEPIICHUS KOMMYHHKATHBHOTO KOHTAKTa U
000CHOBBIBATH €I0.

DopMHUPOBaHHEUPA3BUTUEKOMIIETEHTHOCTHBOOJIACTUUCIIONB30BaHUANH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIXTeXHoJIoTHii (nanee— UKT).

OO0vyyYaronuiics CMOXKET:

LIeJICHAIIPABJICHHO MCKATh W HMCIOJb30BaTh MH()OPMAIMOHHBIC PECYPChl, HEOOXOIMMBIE IS PEIICHUS YYeOHBIX M MPAKTHUYECKHX 3a1ad, C
nomobto cpeacts UKT;

BBIOMpaTh, CTPOUTH U MCIIOJIB30BaTh aJeKBATHYI0 WH(MOPMALMOHHYIO MOJEINb JJs Mepeladyll CBOMX MBICIEH CpeICTBAaMHU €CTECTBEHHBIX U
(OpManbHBIX SI3BIKOB B COOTBETCTBUU C YCIOBUSIMU KOMMYHUKAIIUH;

BBIJICISITH HH(GOPMAITMOHHBIN aCIEeKT 3a7ja4M, ONIEPUPOBATh JIAHHBIMH, UCIIOJb30BaTh MOJICIIb PEIICHHS 3a1a4H;

MCIO0JIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH (BKJIIOUasi BEIOOP aJeKBATHBIX 3aJjau€ MHCTPYMEHTAIbHBIXITPOTPAMMHO -alllIapaTHBIX CPEICTB U
CEepBHCOB)  JUIsl pemieHuss HWH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX Y4eOHBIX 3aJa4, B TOM 4YHCJE: BBIUMCICHHUE,HAMTMCAHHE
MM CEM,COUYNHEHHIA, TOKIIA0B, pedepaToB, CO3IaHUE MPE3CHTAIIUN U Jp.;

MCIO0JIb30BaTh HH(OPMAIIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

co3/laBaTh HMH(OPMALMOHHBIE PECYpPChl PAa3HOTO THUIA M JUISL Pa3HBIX ayAUTOpHil, coOironaTh MHPOPMALMOHHYIO TUTHEHY M IpaBUia
MH(POPMALMOHHOM 0€30MacHOCTH.
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Ilpeomemmnuie pe3yromamul
OOyuaromuiicst TOIYIUT BO3MOKHOCTD JUIs (GOPMHUPOBAHHUS CIEAYIOMIUX MTPEIMETHBIX PE3YIIbTAaTOB:

* 3HAHMA O MPUPOJE BAKHEUIINX (PU3UUECKUX SBICHHH OKPYKAIOUIETO MHpA M MOHUMAaHUE CMBICTIA (PU3UIECKUX 3aKOHOB, PACKPHIBAIOIINX
CBSI3b U3YUCHHBIX SBJICHUN;

* yYMEHHUS TNOJb30BaThCS METOJaMU HAYYHOTO MCCIEIOBAaHUS SBJICHUN INPHUPOJAbI, NPOBOAUTH HAONIOAEHUS, IJIAHUPOBATh U BBINOJHSTH
9KCIEPUMEHTHI, 00pabaThiBaTh Pe3yabTaThl U3MEPEHUM, MPEACTABIATh PE3YIbTAThl U3MEPEHUN C MOMOUIBI0 TabIuL, rpadukoB U GopMyi,
0oOHapyXMBaThb 3aBHUCHMOCTH MEXJYy (PU3MUECKMMM BEIWYHMHAMH, OOBACHATH IOJIyYEHHBIE pPE3yNbTaThbl M Je€jaThb BBIBOJbI, OIIEHUBAThH
T'PAHMIIBI TIOTPEIIHOCTEN Pe3yIbTaTOB U3MEPEHNN;

* yMEHHUS MPUMEHITh TEOPETUUYECKHe 3HAHU 10 (U3MKE HA MIPAKTHKE, pelIaTh (PU3MUECKre 3aJa4ui Ha IPUMEHEHNE MOJTyYeHHBIX 3HAHUII;

* YMEHHUS U HaBBIKM NMPUMEHSTH MOJy4YECHHbIEC 3HAHUS I OOBSICHEHUSI IPUHLIUIIOB JEMCTBUS BAXHEHIINX TEXHUYECKUX YCTPONCTB, pEIICHUS
MPaKTUYECKUX 3a/lay MOBCEAHEBHOM KU3HHU, 0OecredeHus] Oe30MacHOCTH CBOEH KM3HU, PAllMOHAIBLHOTO MPHUPOIONOIL30BAaHUS U OXPaHbl
OKpYKarollen Cpeibl;

* (QopmupoBaHuE yOSKIEHHS B 3aKOHOMEPHOM CBS3U M MO3HABAEMOCTH SIBIECHUI HMPUPOIbI,B OOBEKTUBHOCTH HAyYHOTO 3HAHMSA,B BBICOKOM
LIEHHOCTH HAaYKU B Pa3BUTHUU MATEPHUATBHON U JyXOBHOM KYJIBTYPHI JIIOJIEH;

® pa3BUTHE TEOPETHYECKOIO MBIIUIEHUS Ha OCHOBE (POPMHMPOBAHUS YMEHMH yCTaHAaBJIMBaTh (aKkThl, pa3avyaTh NPUUUHBI M CIEJICTBUS,
CTPOMUTh MOJEIM M BBIJBUTATh TMIOTE3bl, OTHICKUBATh U (DOPMYIMPOBATh J0KA3aTEJIbCTBA BBIJIBUHYTBHIX I'MIIOTE3, BBIBOAUTH U3 IKCIEPH-
MEHTAJIbHBIX (DAKTOB U TEOPETUUECKUX MOJIeNel (PU3NUECKUE 3aKOHBI;

* KOMMYHHKATHBHBIC YMEHUS: IOKJIAAbIBaTh O PE3YyIbTATAX CBOETO MCCIECNOBAHUS, Y4aCTBOBATH B TUCKYCCHH, KPATKO M TOYHO OTBEYaTh HA
BOIIPOCHI, CIOJIb30BAThH CIPABOYHYIO JIUTEPATYPY U JPyrue UCTOUHUKU UH(DOPMAIHH.

O6H_[I/IMI/I MNpEAMETHBIMHU PE3yJIbTaTaMU 06y‘IeHI/I${ 0 JaHHOMY KYPCY ABJIAKOTCS:
L4 YMCHHC ITOJIb30BATHCA METOJAAMU HAYYHOTO UCCIICAOBAHUSA SIBJICHUM NpUpOAbI: ITPOBOJUTH Ha6J'IIO,Z[eHI/I${, IUIAHUPOBATb U BBIIIOJIHATD

SKCIEPUMEHTHI, 00pabaThiBaTh PE3yIbTaThl H3MEPEHUMN, PEJCTABIATE PE3YAbTATHl U3MEPEHHM ¢ TOMOIIBIO TabuIl, TpaduKoB U GopMYyII,
oOHapyXHBaTh 3aBUCUMOCTH MEXAY (PU3NUECKUMU BETMUYNHAMU, OOBICHATH PE3YyIbTAThI U JIeNaTh BHIBObI, OIIEHUBATH TPAHHIIBI
MIOTPEIIHOCTEN PE3YIBTATOB U3MEPEHNUI;

® pa3BHUTHE TEOPETHUECKOTO MBIIUICHUS Ha OCHOBE (JOPMUPOBAHUS YMEHUN yCTAaHABINBAThH (PaKThl, pa3iMyaTh MPUIHHBI U CIEACTBHUS,
MCIO0JIb30BaTh (PU3MUECKHE MOJIEIH, BEIIBUTATh TUIIOTE3bI, OTHICKUBATH M (JOPMYIHPOBATH JOKA3aTENbCTBA BBIIBUHYTHIX THIIOTE3.
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6. Conep:kaHue yueOHOT0 MpeaMeTa

9 kuaacc (102 y,3uBHe€10)
3akonvl 3aumoodeticmaust u 0sudicenust men (264)

MarepuanbHas Ttouka. Cucrema otcuera. [lepememenne. CKOpPOCTh MNPSIMOJUHEHHOTO pPAaBHOMEpPHOTO ABWXeHHS. [IpsaMmonmHeiiHoe
PaBHOYCKOPEHHOE JIBIKEHHE: MTHOBEHHAsI CKOPOCTh, YCKOpEHHUe, nepemenieHue. ['paduku 3aBUCUMOCTH KUHEMATHYECKUX BEIMYMH OT BPEMEHHU
MPU PAaBHOMEPHOM U PABHOYCKOPEHHOM JBIKEHHUU. OTHOCHUTEIHHOCTh MEXaHMUYECKOTO IABMKEHHS. ['€OoleHTpUYecKas W TeIHOIEHTPUYEeCKas
cucteMbl wmupa. HWHepumanmpHas cuctema oTcdera. 3akoHbl Hprootona. CBobGogHoe maneHue. HeBecomocTh. 3akoH BCEMHUPHOTO
Tarotenus. [ MickyccTBeHHBIE cIyTHUKA 3eMJH. | IMmynbe. 3aKOH COXpaHEeHHs UMITyJbca. PeakTHBHOE TBUKEHHUE.

Mexanuueckue xonebanus u 8oanwl. 38yk(10u)

Konebarenproe nmxenue. Konmebanus rpyza Ha npyxuHe. CBoOoanbie kosiebanus. KonebarenmpHas cuctema. MasTHUK. AMIUTUTYIA,
nepuo, 4actora kosjebanuii. [["apmonndeckue kosebanus]. [IpeBpamenrne 3HEprud Mpu KoJieOATEIbHOM JBIDKCHUM. 3aTyXarolIue KOoJIeOaHWs.
Brinyxnennsie konebanus. Pesonanc. Pacmpocrpanenue kosiebanuid B ynpyrux cpenax. Ilomepeunble W mpoioJibHBIE BOJHBI. JIJTMHA BOJHBI
.CBs13bp JJIMHBI BOJIHBI CO CKOPOCTBIO €€ PacIpOCTPaHCHUS M TMEPHOJ0M (YacToToi). 3ByKOBBbIE BOJHBL CKOpOCTH 3ByKa. BricoTa, TemMOp u
IPOMKOCTB 3BYKa. DX0. 3BYyKOBOM pe3oHaHc. [aTepdepennms 3Bykal.

Onexmpomaecnumuoe none (174)

OpHOpOIHOE U HEOJTHOPOJAHOE MAarHuWTHOE moJie. HampaBieHue Toka W HampaBlieHHE JIMHUN ero MarHuTHoro nouid. [IpaBmino OypaBuuka.
Ob6napyxeHue MarHuTHOro moJist. [IpaBwio neBoit pyku. MHIyKIMs MarHuTHOTO 10J1s. MarHuTHbBIN oToK. OnbiTel Dapanes. DIeKTpoMarHUTHAS
uHaykuusa. HampaBnenue unaykunonHoro toka. [IpaBuno Jlenna. SlBnenune camomnaykuuu. [lepeMenHblil TOK. ['eHepaTop mepeMeHHOIo TOKa.
[IpeoOpaszoBanust sHEPTUU B dNeKTporeHeparopax. Tpancopmarop. [lepenaua snekTpudeckoit SHEPrun Ha pacCTOSHUE. DIEKTPOMArHUTHOE

noJie. DJICKTPOMarHuTHbIe BOJHBI. CKOPOCTh pacipoOCTpaHEHHs IEKTPOMArHUTHBIX BOJH. BIIMsSHHE 3IIEKTPOMArHUTHBIX M3IyYCHHU Ha JKHUBBIC
OpraHU3MBbl. KonebarenbHblii KOHTYD. [MonydeHue AIIEKTPOMArHUTHBIX KoJIcOaHUH. [TpuHIKTIBI PaaHOCBSI3H u
teneBuneHus. [ UHTepdepeHnmscBera.| DiekTpoMarHuTHas npupoaa cBera. [Ipemomiienue cBeta. [lokaszarens mpenomiieHus. Jlucnepcusi cBera.
[IBeta ten. [CnekTporpad u crnekrpockomn.| Tumel ontudeckux crektpoB.[CrekTpaibHblil aHanu3.] [lornonieHre U UCITyCKaHUEe CBETa aTOMaMH.
[TpoucxosxaeHne JINHEHYATHIX CIICKTPOB.
Cmpoenue amoma u amomnozo s0pa(l1q)
PaanoakTHBHOCTh KaK CBUETEIBCTBO CIIOKHOTO CTPOEHHsI aTOMOB. Alb(a-, Oeta- u ramma- u3nydenus. Onbitel Pesepdopna. Snepuas
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MOACIIb aToMa. PaIII/IOB,KTI/IBHI)IC MMpeBpalIiCHus aTOMHBIX AJCP. COXpaHeHI/IC 3apAA0BOro M MacCCOBOIO 4YHUCCII IIpU SAACPHBIX pPCaKIUAX.
DKCneprUMEHTAIbHBIE METOIBI UCCIeoBaHus YacTull. [[poTOHHO-HEUTPOHHAsT MOJEIb siapa. DPU3NUECKUN CMBICIT 3apSJ0BOTO0 U MAacCCOBOTO YHCEIL.
W3otonsr. [IpaBuna cMmemenus s anbda- 1 6era pacnana npu SACPHBIX PeakisiX. DHEPrust CBsI3U YacTHIl B siipe. Jlenenue sanep ypana. Llenmnas
peakius. SlnepHas 3HEpPreThka. DKOJOTHYSCKHE TPOOJIeMbl pa0dOThl aTOMHBIX 3eKTpoctaHiuid. Jlosumerpus. [lepuon momypacmana. 3akoH
PaaMoaKTUBHOTO pacnajia. BiusiHue paguoakTUBHBIX U3YyYEHHUI Ha JKUBbIE opraHu3Mbl. TepmosnaepHas peakuus. Mcrounuku snepruu ConHia u

3BEC31.
Pesepenoe spems (6u)
7. OCO0CHHOCTH OLICHKH NPeIMETHBIX Pe3yJbTaTOB
OneHka npeIMeTHBIX pe3ylIbTaTOB MPEACTABISIET COO0I OLEHKY JOCTIKEHUS O0Oy4JaronIMMCs TUIAaHUPYEMBIX PE3YJIbTaTOB MO OTIEIbHBIM
MpeaAMETaM.

®opMHUpOBaHUE ITUX PE3YIbTATOB 00ECIIEUNBAETCS 3a CUET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTEIbHOIO MpoLecca —Yy4eOHbIX IPEIMETOB.

OCHOBHBIM 00BbEKTOM OLIEHKH IIPEIMETHBIX Pe3yJIbTaTOB B COOTBETCTBUU ¢ TpeboBaHUsMU CTaHAapTa SBIISETCS CIIOCOOHOCTD K PEIIEHUI0
y4eOHO-TI03HABATENbHBIX M y4eOHO-IIPAKTUYECKUX 3aJjad, OCHOBAaHHbIX Ha M3ydaeMOM Y4eOHOM MaTepuaye, ¢ HUCIOJb30BAaHHEM CHOCOOOB
NEUCTBUM, PEJIEBAHTHBIX COJCPKAHUIO Y4YEOHBIX MPEIMETOB, B TOM YHCJIE METANpPEeIMETHbIX (TI03HABATENIbHBIX, PEryIATHBHBIX,
KOMMYHUKATHUBHBIX )ICHCTBHA.

CucrteMa OLIGHKH IPEIMETHBIX Pe3yJbTaTOB OCBOEHHUS Y4EOHBIX IPOrpaMM C y4€TOM YpPOBHEBOIO Mojaxoja, npuHsroro B Cranmapre,
IIPEAIIONIAracT BbiAedeHHe 0a30BOr0 YPOBHSI AOCTHKEHHI KAaK TOYKH OTCYETA IIPU IOCTPOECHUM BCEM CHCTEMBbI OLCHKHM U OpPraHU3alyu
UHAUBUYAIbHOM paboThl ¢ 00y4aromuMUCH.

PeanbHble gocTwkeHHsT OOy4aroLUMXCs MOTYT COOTBETCTBOBaTh 0a30BOMY YPOBHIO, @ MOTYT OTJIMYAaThCA OT HEro Kak B CTOPOHY
IIPEBBILLIEHUS, TAKH B CTOPOHY HEIOCTH>KECHHUS.

IIpakTuka noKa3bIBaeT, YTO sl ONMCAHUS IOCTUKEHUH 00ydaroLIMXCs 11eJ1eco00pa3HO YCTAHOBUTH CIIEYIOLIUE MATh YPOBHEH.

Ba3oBblii ypoBeHb J0CTHKeHUH — YpOBEHb, KOTOPBIH JIEMOHCTPUPYET OCBOCHUE y4eOHBIX JAEUCTBUI C OMOPHOM cucTEMON 3HAHUI B
paMKax auana3zoHa (Kpyra) BbIIENEHHBIX 3a1a4.OBnajseHue O0a30BbIM YpPOBHEM SBISIETCS JOCTATOYHBIM IS MPOJOJDKEHUs OOydeHHs Ha
cliefylollel CTynmeHu oO0pa3oBaHMs, HO HE MO MNpOo(UIbHOMY HampaBieHUio. JlocTHkKeHuI0 0a30BOro YpOBHS COOTBETCTBYET OTMETKa
«yIIOBJIETBOPUTENLHOY» (MM OTMETKA «3», OTMETKA «3a4TEHO»).

HpeBLII_HCHI/IC 0a30BOro YPOBHA CBUACTCILCTBYCT 00 YCBOCHUU OHOpHOﬁ CHCTEMBl 3HAHWUII Ha YPOBHC OCO3HAHHOI'O ITPOU3BOJIbHOT'O
OBJIaACHUA y‘-IC6HBIMI/I I[CﬁCTBHSIMI/I, a TaKKC O KPpyro3ope, muupoTe (I/IJ'II/I I/I36I/IpaTeJIBHOCTI/I) HUHTCPCCOB. HGHCCOOGPBBHO BBIJACIIUTL CIICAYIOIIUC
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JIBA YPOBHS, MPEBbIIIAIOIIHAE OA30BBI:
* [loBbINIEHHBI YPOBEHD JIOCTHKCHUS TUTAHUPYEMBIX PE3YIbTATOB, OIICHKA «XOPOMION(0TMETKA«4»);
* BoICcOKHiiypOBeHb JOCTIKEHUS TUIAHUPYEMBIX PE3YJIbTaTOB, OI[CHKA «OTINIHO»(OTMETKA
«5»).

[ToBBIIEHHBII ¥ BHICOKHIA YPOBHH JOCTH)KCHHS OTIMYAIOTCS TIO TOJTHOTE OCBOCHHUS TUIAHUPYEMBIX PE3YJIbTaTOB, YPOBHIO OBIIAICHHUS
y4eOHBIMU JIEHCTBUSAMU U CPOPMHUPOBAHHOCTHIO HHTEPECOB K JAaHHON MPEIMETHON 001acTu.

NuauBuayaibHBIE TpPaeKTOPUHM OOy4YeHHsS] OOYYaoNIUXCs, JIEMOHCTPUPYIONIMX TMOBBIMICHHBI W BBICOKUH YPOBHHM JIOCTHIKCHUH,
1enecoo0pa3zHo GpopmMupoBaTh ¢ y4€TOM MHTEPECOB ITHUX OOYUAIONIUXCSA M WX TUIAHOB Ha Oymymiee. [Ipu Hanuuuu yCTOMYMBBIX MHTEPECOB K
y4eOHOMY MPEIMETY U OCHOBATEILHOW MOATOTOBKH MO HEMY TaKHe OOyJaromIuecs MOTYT OBITh BOBJICYCHBI B MPOEKTHYIO NESATEIHHOCTH MO
MpeIMETy U COPUEHTUPOBAHBI Ha IPOAOKEHNE O0YUYEeHHS B CTapIIMX Kiaccax 10 JaHHOMY MpPOQUIIio.

Jli1st onMcaHust OrOTOBKH YYaITNXCsl, YPOBEHB JIOCTH)KEHUH KOTOPBHIX HUzKe 6a30BOIr0, 11e71ecO00pa3HO BBIICIHT TAKXKE IBA YPOBHSL:

* [TonnkeHHBbIH YPOBEHb JOCTHKEHUN,0IIEHKAKHEYTOBIECTBOPUTEIHHO»(OTMETKAK2»);
* HU3KHI YPOBEHb JIOCTHKEHUH, OIIEHKA «ITOXO»(0TMETKa«1»).

Henoctmwxkenue 6a30Boro ypoBHs (MOHW)KCHHBIM M HU3KUH YPOBHH JOCTHIKEHHM) (PUKCHpYETCS B 3aBUCHMOCTH OT 00BEMA M ypOBHSA
OCBOEHHOTO M HEOCBOCHHOTO COJIEpKaHUs MpPEeAMETA.

Kak nmpaBuiio, moHM:KeHHbIH YPOBeHb JOCTH)KEHUIN CBUJIETENICTBYET 00 OTCYTCTBUHU CUCTEMAaTHUECKOIl 0a30BOM MOATOTOBKH, O TOM, YTO
00y4arouMMcsi He OCBOCHO Ja)XX€ M IOJOBHMHBI IUITAHUPYEMBIX PE3yJIbTaTOB, KOTOPHIE OCBAMBAET OOJBIIMHCTBO OOYYAIOIIMXCS, O TOM, 4YTO
UMEIOTCS 3HAUYMUTEIbHbIE MPOOENbl B 3HAHUSX, JajbHeilliee o0ydyeHue 3aTpyaHeHo. [Ipu 3Tom oOydaromuics MOXET BBIIOJIHITH OTICIbHbBIC
3a/laHUsl TIOBBIIIEHHOTO YpoBHs. JlaHHas rpymnmna oOyyaromuxcs(BcpeIHeMBXo/1e00ydeHuscocTaBisomasokoo 10%)rpedyercnenuaibHon
JMArHOCTUKH 3aTpyJHEHUI B 0OydyeHUH, MPOOEIOB B CUCTEME 3HAHUN M OKa3aHWU U IIEJICHANPABICHHOW MOMOIIM B JOCTIXKEHUU 0a30BOTO
YPOBHSI.

Hu3skuii ypoBeHb OCBOGHUS MIIAHUPYEMBIX PE3YJIBTATOB CBUACTEILCTBYET O HAJIWYUHU TOJIBKO OTACNBHBIX (pparMEHTApHBIX 3HAHUU MO
npeaMeTy, JalbHeiliee o0ydeHHe MPaKTUYeCKH HEeBO3MOKHO. OOydarommmcs, KOTOPbIE JEMOHCTPUPYIOT HU3KHH YPOBEHb NOCTHIKECHHI,
TpeOyeTcs crenualbHas HOMOIIb HE TOJIBKO M0 YueOHOMY MpeaMeTy, HO U 1o (GOPMHUPOBAHUIO MOTHUBAIIMK K O0YYEHHUIO, Pa3BUTHIO MHTEpeca K

M3y4yaeMoi MmpeaMeTHON 00JacTi, MOHUMAHHUIO 3HAUMMOCTH MpeAMeTa ISl )KU3HU U Jip. TONbKO HalM4yhe MOJOXKHUTEIbHON MOTHUBALIMM MOXKET
CTaTh OCHOBOM JIMKBHJIAIIMU MPOOEIOB 00YUEHUH JUTS JAHHOM IPYMIIbI 00YyJaroIXCsl.
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8. IlepeyeHb PPOHTANBHBIX JIA00PATOPHBIX PadOT
IlepeyeHb neMOHCTPALIMI.

Mexanuka

. PaBHOMEpHOE BUXKEHNE.

. OTHOCHTEIHHOCTD JBIKCHUS.

. [IpssMonMHENHOE U KPUBOJMHEWHOE ABUKECHUE.

. HampaBiieHne cKOpOCTH MpH ABMKEHUH 10 OKPY>KHOCTH.

. [Tanenue Ten B pazpexkeHHOM MpocTpaHcTBe ( B TpyOke HproToHa).

. CBoOO1HBIE KOJIEOaHNUs Tpy3a Ha HUTHU U Ipy3a Ha MPYKUHE.

. O6pazoBaHue U pacpoCTPaHEHNE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.
. KoneOnromieecs Teno kak HCTOYHUK 3BYKa.

. OTIBITHI, WIUTFOCTPUPYIOIIHE SIBJICHHUS WHEPIIMHA B3aMOJICHCTBUS TEJI.
10. Cwtbl TpeHUS TIOKOSI, CKOJIBKEHUS, BI3KOTO TPECHHS.

11. 3aBUCUMOCTB CHJIBI YIIPYTOCTH OT ehopMaIiuy ¥ Py KUHBI.

12. Bropoii 3akoH HeroTOHA.

13. Tpernii 3akon HetoToHa

14. 3aK0H COXpaHEHHS UMITYJIbCA.

15. PeakTBHOE ABIDKEHUE.

16. Monens pakeTsl.

17. I3meHeHue 2HEPTUuu Tea Py COBEPIICHUH PaOOTHI.

18. [lepexoa MOTEHIMATBLHOM SHEPTUU B KHHETHUECKYIO U OOpaTHO.

19. 3aBUCHMOCTb JIaBJICHHS TBEPAOTO TEa HA OMOPY OT ACUCTBYIOIICH CUJIBI U TUIOIIATH OMIOPHI.
20. ObHapyxeHune aTMOCHEPHOTO AaBIICHUSI.

©Ooo~NO OO~ wWNPE

21. smepenne aTMOCc(epHOTO JaBIeHUs 0apOMETPOM-aHEPOHIOM.

22. Ilepenaua naBlieHUs KUAKOCTIMHU U Ta3aMH.

23. YCTpoiicTBO U AEHUCTBUE THIPABINYECKOTO Mpecca.

24. CTpoOOCKOMUYECKUI METO U3YUCHUS TBUKEHUS Tena.

25. 3anuck K01e0aTeNnbHOTO JABIKEHUSI.

NEeKMPOMASHUMHbIE A6/IeHUSL.
1. B3aumoieficTBIE MOCTOSTHHBIX MAarHUTOB.
2. Pacnono)keHre MarHUTHBIX CTPETIOK BOKPYT MPSIMOTO MPOBOJHUKA M KATYIIKU C TOKOM.
3. BzaumoelicTBue napasieabHbIX TOKOB.
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4. JleiicTBME MarHUTHOTO TOJISl HA TOK.
5. JIBuxeHue npsiMoro MpoBOJHUKA U pAMKU € TOKOM B MarHUTHOM I10JIE.
6. YCTpOHCTBO 1 IEHCTBHE IICKTPUUECKOTO JIBUTATEIS TOCTOSTHHOTO TOKA.
7. DneKTpoMarHuTHasi MHTyKIIHSI.
8. [lonmy4yeHune mepeMEeHHOTO TOKA MPH BPAIIEHUH BUTKA B MArHUTHOM TIOJIE.
Ceemoaguvie s6neHus.
1. IlpsimonuHEeHOEe pacpoCTpaHEHUE CBETA.
2. OTpaxeHue cBera.
3. 3aKOHBI OTPAKEHHSI CBETA.
4. N300paxkeHue B IJIOCKOM 3€pKaje.
5. [Ipenomnenue cpera.
6. Xop mydeid B TMH3AX.
7. [lonyuenue n300pakeHN ¢ TOMOIIIBIO JIUH3.

[IpoexTHbIe PabOTHI
Cpenu pazHOOOpa3HBIX HAMPABJICHUA COBPEMEHHBIX TEJarOTHYECKUX TEXHOJOTUHA BEIYIIEE MECTO 3aHUMAET MPOCKTHO-MUCCIIEI0BATEIbCKAs

NesITeNbHOCTD yJauiuxcs. [ maBHas ee unues
—3TO HAMpPaBICHHOCTh Y4€OHO-TIO3HABATENBHOM JESITENLHOCTH Ha PEe3y/IbTaT, KOTOPBIH MOIy4aeTcs IPHU PEIICHUH MPAaKTUYECKOH, TEOPETUYECKOM,
HO 00513aTEeJIbHO JIMYHOCTHO U COLMATILHO 3HAYUMOM MPOOIEeMBI.

[IpumepHbIe TeMbI IPOEKTHBIX PabOT

BnusiHue 3ByKa Ha KHUBbIE OPraHU3MBI.

BnusiHue 3ByKOB M IITyMOB Ha OpraHM3M 4eJloBeKa.

3BYKOBOM pe30HaHC.

N3yuenne paiualiMOHHON M 9KOJIOTHYECKOI 0OCTAaHOBKM B BallleM HACEIEHHOM ITyHKTE.
N3ydeHne cBONCTB AIIEKTPOMATrHUTHBIX BOJIH.

WHepuus—npudrHa HapyIeHUs IPaBul JOPOXKHOTO JIBMXKEHUSI.

WHTepakTUBHBIN 331a4HUK 110 OJHOM U3 TEM Kypca (GU3UKH.

9°.\‘.°‘5-"':'>S”!\-’!—‘§°
)
(@)
(@)

HoHuzanms BO3yXa—IIyThb K JOJITOJICTUIO.

=
©

HccnenoBanue korduureHTa TpeHus 00yBU O Pa3IUUHYIO TOBEPXHOCTD.
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11.  HccnenoBaHue MEXaHWUYECKHUX CBOMCTB ITOJIMATUIICHOBBIX ITAKETOB.

12.  HccnenoBaHue MOBEPXHOCTHOTO HATsDKEHHS pacTBOpoBCMC.

13. HccnenoBanue pacnpocTpaHEeHHS YIbTpa3BYyKa.

14. HccnenoBanre CBOMCTB KaHLEISIPCKON CKPETKH.

15.  HccnenoBaHuecpaBHUTEIbHBIXXaPAKTEPUCTUKKOADPUIIUEHTATPEHUSAIAPA3TNUHBIXMAaTEPHATIOB.
16. HccnenoBanue TENIOU30JIMPYOIINAX CBOKCTB Pa3IMYHBIX MAaTEPUAIIOB.

17.  Hcropwus co31aHus JIaMIIOYEK.

18. Ucropus pa3Butus tenedona.

19. Kaxk ympaBiste paBHOBECHEM?
20.  Kakoe He60 romyboe! Otuero oHo Takoe?
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9. CocTaB y4eOHO-METOAMYECKOr0 KOMILJIEKTA.
Meroaunueckoe mnocobue «Peanuzanus 0Opa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO HAYYHOW M TEXHOJIOTMYECKOW HaIlpaBJIEHHOCTEH IO

(bu3MKe C UCMOTB30BAaHUEM 000PYIOBAHUS IIEHTPA
«Toukapocta» C.B.JIozoBenko, T.A. Tpymnna
Pabouass mporpamma. Astopel: E.M.I'yrauk, A.B. Ilepbimkun u3 cbopruxa "[Iporpammblyist oOuieo0pa3oBaTeabHBIX YUPEKICHUI.
®usnka. Actponomusi. 7 — 11 ki / coct. B.A. Kopo-Bun,B.A. Opnos. — M.:Ipoda, 2009.
®dusnka—9xnace,llepeimkunA.B.,JJPOD A ,MockBa—2022r
Co6opuuk 3amad o ¢usuke. 7-9 k. / CocraButens B. U. Jlykammk, — 24-¢ u3a. — M.:IIpocsemenue,2010.
®dusnka—8.CaMOCTOSATENbHBIENKOHTPOJIbHBIEPa00THL. —M.: [Ipoda,2010.
CnucoK JuTepaTypsbl ISl eJaroros..

1. 3akon Poccuiickoit ®epeparuun ot 29.12.2012 roma Ne273-®3 «O6 ob6pa3zoBaHuUBP®»(crocneayonumMu  U3MEHEHUSIMUN
JOTIOJTHEHUSIMH )
2. I'yrauk E. M. ®usuka. § i1.: TeMaTHudeckoe U MOypovHoe IiaHupoBaHue K yueOHuky A. B. Ilepeimkuna «®Pusuka. 8 kmace» / E.

M. I'yrauk, E. B. PeibakoBa. [log pen. E. M.I'yrauk.— M.:[Ilpoda, 2002.— 96 c. ni.
3. KabapaunO.®., OpnosB.A.®wuszuka. Tectol. 7-9knaccel.: Yue6H.meToa.mocoobue.— M.: Ipoda, 2000. — 96 c. wu.
4, JlykammkB. 1. ®duznueckasonummanaB6-7xkmaccax cpeaneit mkoubl: [Tocodue st yqammxcs

5. MunbkoBa P. JI. Tematnueckoe u moypouyHoe mianupoBanue no ¢usuke: 8-i1 Kin.:K yue6nuky A. B. Ileppimkuna «®Pusuka. 8
kimaccy/ P. JI. MunbkoBa, E. H. [Tananotu. — M.:Dx3amen,2003. — 127 c. un.

6. [Toypounsie pa3zpadotku no ¢pusuke C.E.ITonsackuii. k YMK A.B. IleprerimkunaM.:«BAKO»,2004— 223 c.:um.
Cnucok JuTepaTypsl VIl y4aIIUXCH.

I'yraukE.M.®usuka.9xi1.:TeMaTiHueckoe 1 Moypo4Hoe rmianupoBanue K yueOunuky A.B. [leppimkuna «®usuka. 9 kinacey» / E. M. I'yTHuk,
B. PribakoBa. Ilog pen. E. M. I'yrauk. —M.:Jlpoda, 2002. — 96 c.um.

1.
E.
2. Kabapaun O. @., Opnos B. A. ®usuka. Tectsl. 7-9 knaccsl.: YuebH.-meron. nocodue. —M.:Jlpocda, 2000. — 96 c.ui.
3. Jlykamuk B. U. ®uznueckas onumnuaga B 6-7 kinaccax cpeaneit mkossl: [locobue s yqammxcs
4.
.

Munbkosa P. JI. Tematndeckoe u noypouHoe rianupoBanue no ¢usuke: 8-if Kin.: Kyueonuky A. B. Ileprpimkuna «®@uzuka. 8 kinacey/ P.
MunskoBa, E. H. [lananotu. — M.: 9k-3amen,2003. — 127 c. .
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10.2.KajeniapHo-TeMaTHYeCKOe NJIAHHPOBAHHE YPOKOB (pu3uku B 9 Kiacce

Ne | HammenoBa | KosamuecTBo yacoB DJIeMeHThI COIePKAHUS TpedoBanusi Kk ypoBHIO | YY]/ jnesarenbHocTh | Peanuzanus MarepuajbHo-
HHe pa3jeia NMOATOTOBKH O0YYAIOIIMXCH | yYalmuxcst BOCIIUTATEIbHO | TEXHHYECKOE
nporpammer | Beer | Kont | TIp | Jla pe3yabTar ro NMOTeHNHHUAIA | obecneyeHue

o POIL | akT | GOp ypoka (BHABLI U
Has/ | yye | aro dopmsI
Hpo | cxa | pn NIeSITeJTbHOCTH)
MEXKY
TOYH 1 ad
as

1 | 3akousbI 36 2 2 MarepuaipHas Touka. | [ToHATHSA: MeExaHUYECKOE PeryasiTuBHbIe: VYuyacrue BO | YMK,
B3aumoseiic | (32+4) Tpaekropus. CKopocCTh. | JBMKEHUE, MaTepruaIbHas OrnennBaTh Bcepoccuitkux MYJIETUMEINHH
TBUS U Ilepememenne. Cucrema | TO4YKa, CHCTEMa OTCUETa, MPaBUIIBHOCTh ONTUMIINA/IAX, ble MaTepHuabl,
JABHKEHU S orcyera. Omnpenenenne | MocTynaTeIbHOE ABHKEHHE BBIITOJIHEH S peuieHue nabopaTopHoe
TeNa KOODJWHATHI  JIBUXKYIIETO | ,BEKTOP, MIEPEMEIICHHUE; JIeCTBHIA; MTPOEKTHBIX obopyoBaHue,

Tena. I'paduku | onpenensTh nmepeMenieHue (hopMyIHpOBaTH 3a/1a4, WUIPOBBIC | TUAAKTUYECKUE
3aBUCUMOCTH Tena, Gopmya CKopocTH aJIrOPUTM ¢dopmbr  paboTsl | MaTepuaisl, 11K,
KMHEMAaTHYECKUX BEJIUYMH | pAaBHOMEPHOIO BEHITIOJTHEHUSI 3a/aHuil; | (BUKTOpHHA, MIPOEKTOP
oT BPEMEHHU. | MPSAMOJIMHENHOIO IBM)KECHUS, | HAXOOUTh KpPOCCBOP/I)
IIpsimonuHeliHOE (dhopMysa TiepeMeIeHHs TIPU | PallMOHAJIbHBIC

PaBHOYCKOpPEHHOE MPSMOJIMHEHHOM CITOCOOBI PaOOTHI.

JBUYKEHUE. CKOpOCTh | paBHOMEPHOM JIBHKEHHH, KommyHuKaTUBHBIE:

PaBHOYCKOPEHHOTO TeOMETpPUY. CMBICT rpaduka | MOIAEPKUBATH

nBrkeHus. IlepemelieHne | CKOpOCTH, IPSIMOJIMHEUHOE VHHLAATUBHOE

npu PAaBHOYCKOPEHHOM | paBHOYCKOpPEHHOE COTPYIHUYECTBO B

nBkeHuu. OnpeneneHue | ABUKEHHE, YCKOPEHUE, MOUCKE U cbope

KOOpIMHATHI  JBUXKYIIEro | (hopMysa mepeMeneHus mpyu | HHGOpMAaIliH, BHOCHUTH

Tena. I'paduxu | mpssMonmHEHHOM BKJIaJ B COBMECTHBIE

3aBUCUMOCTH PaBHOYCKOPEHHOM JIEUCTBUA.

KHHEMAaTHYeCKUX BEJMYMH | ABM)KEHUU 0e3 Ha4albHON JInyHOCTHbBIE:

OT BpEMeHH. YCKOpEeHHe. | CKOPOCTH, 3aKoHbI HhloTOHA, | dopMupoBaHUe

OTHOCUTENBHOCTh UMITYJIbC CTapTOBOM MOTHBAIUU

MEXaHUYECKOTO JBUKECHUS. K W3YYEHUIO

HNuepuumanbuas cuctema | OnpenensTh SBISETCS JIU MaTEeMaTUKH.

orcyera. 3akoHbl HploTOHA. | Teno MatepuanbHoOi Toukod, | [lo3HaBaTeJbHBIE:

CBoOonHoe najeHue. 3aKoH | IPUBOIUTH IPUMEPHI YMETh BBIJICNATD

Bce CMUPHOI'0 TATOTCHU .

MECXaHHUYCCKOI'o IBMXXCHU I,

CYHICCTBCHHYHO
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Kpusonunetinoe MOCTYNATENbHOIO ABMKEHUSL | WH(POPMAITUIO us3
JBUXCHHUC. I[BI/I)K@HI/IC o | , HaXOJUTb NPOCKIIUHU TCKCTOB
OKPYXHOCTH. Pakerbl. | BEKTOpPOB Ha KOOpMHATHBIE
HNmnynsc. 3akoH | ocd, IyTh U MEpEMEIICHUE,
COXpaHEHHS UMITyNbCa. | KOOPJUHATY Tela, pelarThb
PeakruBHOE IBWXKEHME. | 33[]a4M Ha PacueT CKOPOCTH
[Brxenue Tena | ¥ IepeMEIEHUS IIpH
OpOIIICHHOTO BEPTHKAIBHO | IPSIMOJIUHEHHOM
BBCPX. HBI/I)KGHI/IG TCJla | paBHOMECPHOM ABUKCHUU,
OpOILIEHHOr0 MOJ YIVIOM K | pelaTh 3aJa4yd Ha pacuer
TOPU3O0HTY. ,ZIBI/I)KCHI/IG TClIa | IEPEMCUICHHUS ITPU
OpoIIEHHOTO MPSIMOTMHEHHOM
TOPH30HTAIBHO. YCKOPEHHE | paBHOYCKOPEHHOM
CBOOOMHOTO TIAJICHUS Ha | IBIKEHUU, PEIIaTh 3aIaqm
3emiie U Ipyrux IUIaHeTax. | Ha 3aKOH BCEMUPHOIO
TATOTEHUS U 3aKOH
COXpaHEHUs UMITyJIbca
Monayab 4
«Pemenue
OJIMMIIHAIH
bIX 3a/1a4»
Mexanuuec | 17 Mexanndeckue konebanus. | ITonsatusa: CBobGonHbIE PerynsTHBHbIC: Pemenne YMK,
KHe (15+2 AmmuTyza. Ilepuon, | xkonebanus, KonedaTenpHbIE OnpesensTs nenp | TPOCKTHBIX MYJIbTUMEIUIH
KoJIe0OaHus ) 4acTroTa. CBoOOIHBIE | CHCTEMEI, IEPHOJ KOJIeOaHMi ypoka, ompenensrsb | 33129, blE MaTepHuabl,
U BOJHBL KOJIEeOaHMS. , CMEILCHNE, aMIUTUTYAa, UIAH neifcTBuii, | TPYIITOBBIC HUHTEpHET
3ByK. KonebarenbHble CHCTEMBL. | IIEPHOL, 4aCTOTA KONCOAHUH, | openpsaTh nmabopaTopHBIE | PECypCHl,
MasTauk.  3aBucuMOCTh | (a3a KoneOaHMH, BOIHA, IPAaBHIBHOCTD paboTsI 3IIEKTPOHHBIN
nepuozaa u YacTOThl | yOpyras BOJIHA, IPOAOIbHAS N —— y4eOHUK,
HUTSHOTO MasTHHKAa OT | BOJIHA, [TOIIEpEYHas BOJIHA, JNeicTRHiA, nabopaTtopHoe U
JUTUHBI HUTH. | 3BYKOBas BOJIHA, YIITPA3BYK, |  (hopMmynnpoBaTh JIEMOHCTPALMOH
[Ipepamenune 9Hepruu | MHQPa3BYK, YUCTHIH TOH, alropUTM HOE
pu KosebaTenbHOM | (hopMyIbl mepuona u BEIIOIHCHIS 00opynoBaHHUE,
IBIDKEHUU. BBIHYXZIEHHBIE | 4acTOTHI KoeOaHui 3a/aHM, HAXOIUT JUIAaKTHYECKHE
konebanus. MexaHHuecKHe paLOHAIbHELE MaTepHabl

BOJIHEI. I[J'II/IHa BOJIHBI.

Vwmerb: PaccunteiBaTh

croco0bl paboTEI
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IIpononbHbIE u
MOTICPEUHbIC BOJIHEI.
CxopocTb

pacipocTpaHeHUs]  BOJHBI.
XapaKTepUCTHKN 3BYKa.
OTtpaxkeHue 3ByKa. IXO.

HCpI/IOIL nu 1IElCTOTy
KOJICOaHU, peraTh 3a1auu
Ha pacyeT Nepuoja, JTHHbI
BOJIHBI, 4aCTOThI 1 CKOpOCTI/I
BOJIHHBI, pemaTb 3aJa4u Ha
pacder CKOpOCTH, IEPHO/a,
YaCTOThbI U JJINHBI 3ByKOBOI71
BOJIHBI, YATATh TPAQHUKH
K0JIe0aTEIbHOr0 ABMIKCHUS
Tena

Ilo3naBaTenbHEIE:
CTPOUTH pedeBoe
BBICKA3bIBAHHC B
YCTHOU u

MUCBMEHHON  (hopmMme,
pemaTh 3a/aqy
pa3HBIMU CIIOCOOAMHU
KomMmyHUKaTHBHEIE:
KOHTPOJUPOBATh
JICUCTBUS TIApTHEpA,
BHOCHTH BKJIaJ] B
COBMECTHBIE
JICHCTBHSA, 3aJaBaTh
BOMPOCHI U OTBEYATH
Ha HUX

JIn4aHOCTHBIE:
dhopMHupoBaHUE
MOTHUBalUU K
AHAJIUTUYECKOU
JESITENBbHOCTH.
Monye 2 VYyacrtue B
«Pemenue
JUCTaHIIMOHH
OJIMMIIMAIH
BIX 32/129» bIX
OJIMMITAATAX
o (pusuke
dnexrpomar | 15 Bzaumoneiicteue IonaTus: MarHuTHOE NOJIE, PeryIsiTHBHbIE: Pemenne VMK,
HHUTHBIE (14+1) MarHuToB. MarHuTHO€ | OJHOPOAHOE MAarHUTHOE Onpenensrs memp | TPOCKTHBIX MYJIbTUMEIUIH
sIBJICHHS. Tone. B3aumoneiicTBue | mosne, HEOIHOPOAHOE ypoka, onpenensTy | 33724, bl€ MaTepHalbl,
MPOBOAHMKOB C  TOKOM. | MAarHUTHOE M0Jje, IpaBuia UIAH jeiicTBuii, | TPYIIOBBIC HWHTEPHET
HeiicTBue MAarHuTHOIO | MPaBOH U JIEBOH pyKH, OI[CHMBATH nmabopaTopHBIE | PECypCHl,
Moisl Ha DBJEKTpUUYecKue | OypaByMKa, MarHUTHAs IPAaBHIBHOCTD paboTsl, nabopaTopHoe
3apsizibl. I'padmueckoe | MHAYKIMS, MAaTHUTHBINA e — MIPOCMOTP 00opynoBaHHUE,
n300pakKeHHe MAarHUTHOTO | MMOTOK ,JIMHUW MAarHUTHOMN JNeicTRHiA, BHJICOPOJIMKOB | TUAAKTHUECKHE
nons. HanpaBieHue Toka M | MHAYKIUHU, OTHOPOIHOE U (hOpMyITHPOBATE «buorpadun MaTepHalbl,
HalpaBJeHHE €ro | HEOJHOPOJHOE MAarHUTHOE YUEeHBIX- MYJIBTUMEIUIH
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MarHuTHOTO MoJs. | TOoJe, AIEKTPOMAarHUTHOE aJTOPUTM (UM3HKOB I IPOEKTOp
OOHapyXeHHEe MarHWTHOTO | MOJIE DJIEKTPOMArHUTHAS BBITIOJTHEHUST 3aJaHUH,
MOJsI 10 €ro JEHCTBUIO Ha | BOJHA, HANPSYKEHHOCTh HaXOAWUTh
JNEKTPUUECKUN TOK. | 3JIEKTPUYECKOI0 MO panoHabHbIe
IlpaBuno  neBoil  pykw. CIOCOOBI paboTHI
MarsuTHsIi norok. | YmMers: Ilpumensts npasuna | Ilo3HaBarenbHbIe:
OneKTpoMarHuTHas neBoi pyKH JUId | BBIAENSATH of0miee U
WHAYKIUS. SIBnenue | ompeneneHUs HANpPaBIEHMS | YacTHOe, oOmee |
3IEKTPOMArHUTHON CUJBI, JICHUCTBYIOIIEH Ha | pa3iau4HOe B
WHAYKIUH. [lony4yeHnve | MpOBONHUK, Ha 3apsKEHHYIO | M3y4aeMBIX OOBEKTax;
TIepEeMEHHOT0 YacTUIly B MAarHUTHOM TI0JIe, | KiacCcu(UIIMPOBATH
3IEKTPUYECKOr0 TOKA. | YUTaTh rpaduKu | OOBEKTEHI. Crpouts
ONeKTpOMarHuTHOE TI0Jie. | TIEPEMEHHOT0 TOKa, | pe4eBoe
Heomnoponnoe U | pacCUMTHIBATh BBICKa3bIBaHHE B
HEOJAHOPOJIHOE MoJye. | XapaKTepUCTUKU YCTHOM Y MUCHbMEHHOMU
B3aumocss3b JJIEKTPOMarHUTHBIX  BOJIH, | (hopme, permiaTs 3amady
IEKTPUIECKOI0 U | pacCUuTHIBATH IIEepUO, | PasHBIMU CIOCOOaMH,
MarHUTHOTO Hojiei. | yacrory, JUIMHY | 4UTaTb U CTPOMUTH
OJeKTpOMarHuTHbIE JIEKTPOMATHUTHBIX  BOJH, | TpaduKH
BOJIHBI. CKOpOCTh | HHAYKILIHIO, cuy, | KomMmyHukaTuBHBIE
pacipocTpaHeHus JIEUCTBYIOLIYIO Ha KOHTPOJIUPOBATh
JJIEKTPOMarHUTHBIX OPOBOAHMK B MarHUTHOM | JEHCTBHUS IapTHepa,
BOJH. DJIEKTPOIBUT ATEb. noje BHOCUTb BKIaa B
COBMECTHBIE
JICHCTBHA, 3aJaBaTh
BOIIPOCHI U OTBEYaTh
Ha HUX
Moayab 1 VYuacTue B
«Pemrenue JUCTAaHIIMOHHBIX
OJIMMITMAIH OJIMMITHAZAX II0
BbIX 3a12Y» (uznke
Crpoenne 26 PagnoaktuBHOCTE. Anbda-, | IToHATHA: paAnOaKTHBHOCTD, PeryasiTuBHbIE: OKcKype B | YMK, uHTEepHET
aToMa u (23+3) Oera- m ramma-musnydeHue. | anbga-, Oera-, raMma- Onpenensts 1enp | HCTOPHIO pecypcesl,
aTOMHOTI0 OneITEl MO PACCEMBAHUIO | YaCTHUIIBI,3aKOHBI YpOKa,  OIIpENENATh n300peTeHnH, MYJIbTUMEUINH
spa. anba-yacTu. COXpaHEHUs 3apsia u [IAH neiicTBuit, | YPOK - CeMUHAp, | ble MaTepHalibl,
Hcnonb3osa [Inanerapnas MOJENb | MAacCOBOrO OLICHMBATh rpymnmnoBas MIPOEKTOp,
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HHe JHepruu aToMa. ATOMHOE  SJpoO. | YKcCia,pagloaKTUBHOCTD, MIPaBUJIBHOCTh pabora Hax | 1abopaTopHOE
aTOMHBIX [IpoTonHo-HelTpoHHAS CTpOEHHE aToMa, BBITIOJTHEHUS MIPOEKTOM « | obopynoBaHue,
anep. Momenb  sapa.  Meronsl | yCTpOMCTBO, HA3HAYECHUE, NelcTBUI Mupmsiii atom» | CII,
HaOIIOIEHUS W | IPUHUUII IEACTBUS CUETUHMKA Ilo3naBaTenbHEIE: IUIAKTUYCCKUEC
perucrpauuu yactul. | ['efirepa, kamepsl BuiibcoHa, CTPOUTH peueBoe MaTepUaJIbl
PaIlI/IOElKTI/IBHBIe OMOJIOTHYECKKOE ﬂeﬁCTBHe BBICKA3bIBAHUC B
[IpEBPALIEHHUS. paxuanuu, CyIHOCTb YCTHOM 5
OKcIepUMEeHTaIbHbBIE IIJIAHETAPHOU MOJENIN aToMa, MUCBMEHHOH (opme,
METO/bI. 3apsin siApa. | MPOTOHHO-HEUTPOHHOU YUTaTh U COCTABJIATH
MaccoBoe 4uciao  sAapa. | MOIENH sipa. rpaduKd,  TaOIUIBI
SnepHbie peaxuuu. KoMmmyHuKaTHBHBIC
Henenne u cuHTe3 smep. | Ymers: ONUCHIBATh COCTaB KOHTPOJIMPOBATH
Coxpanenne 3apsia U | aTOMa, CXeMAaTHYECKH JECTBHUS TIapTHEpa,
MaccoBOTO  YWCNa  TpU | u300pakaTh CTPOEHUE BHOCHTH BKJIaJ] B
SAJIEPHBIX peaKkuusx. | aToMa,HaXOANUTh COBMECTHBIE
OTKpBITHE  TPOTOHA U | HEJOCTAIOIIHNE IEMEHTHI B JIEUCTBUA, 3aJaBaTh
HEUTpOHA. SAepHbIe CHUIIBL. | SIAEPHBIX PEAKLUSAX, BOIIPOCHl U OTBEYATH
DOHeprusi CBSI3W YaCTHII B | 3aITUCHIBAThH PEeaKIMH ab(da- Ha HUX, paboTaTh B
aape.  OHeprus  CBS3W. | U OeTa-pacnagoB,lIPUMEHSTH rpynnax,  BHOCUThb
Hedexr macc. Brimenenue | momydeHHbIE 3HAHUS IPH BKJIaJ B COBMECTHBIE
SHEPrUM IMpU  JIENCHHUU | pEeLIECHUU 3a1ad, JeUCTBUSA
sIep. Hcnons3oBanue | paccuuthiBaTh AeeKT mMacc, | JIMUHOCTHBIE:
SIIEPHOU SHEPrUH. | SHEPTHUIO CBS3U (hopmupoBanue
S nepHbiit peaxTop. MOTHBAaIUU K
AtomHas SHEPreTHKA. CaMOCTOSITEIBHOM U
TepmosiiepHble  pEaKLHH. KOJJIEKTUBHOMN
Bbuonorunueckoe peiicTeue HCCIEN0BATENbCKOM
panuanuu. JEeATENbHOCTH.
dopMupoBaHue
HaBBIKOB CaMOaHalIM3a
Y CAMOKOHTPOJISL.
Monys 3 VYyacTtue B
«Pemenne
JIMCTAaHLIMOHH
OJTUMIIMATH
BIX 32129 bIX
OJIUMITHAAAX
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no Qu3nKe
5 | O6odmarom | 7 NTOroBoe noBTOpeHune PeryisiTHBHbIE: Jla6opaTopusie | YMK, untepHer
e Onpenensith LENb paboTsl, pecypchl, 3
NMOBTOPEHUE ypoka, onpexears | TOATOTOBKA MYJIbTUMETUIHH
1Al jeficTpuii, | AOKIAZOB,PCII | bie MAaTCPHAIIEL,
OLICHUBATh CHHE MPOCKTOP,
IPaBHIIBHOCTD MPOEKTHBIX J1a00paToOpHOE
BEITOMHCHHS 3aja4 obopyioBaHue,
NEeUCTBUM Cl,
Ilo3HaBareabHbBIE: AUJAKTHIECKNE
CTPOHTH peueBoe MaTepuailbl
BbICKA3bIBAHUEC B
YCTHOU u
MMCbMEHHON (hopmMme,
KommyHnunkaruBHbie
KOHTPOIIUPOBATh
JIEUCTBUA TapTHEpa,
BHOCUTh BKIQJ B
COBMECTHEIC
neficTBusA, paboTaTh
B TpyImax
JIM4YHOCTHBIE:
dhopMupoOBaHUE
MOTHBAIHA K
CaMOCTOSITEILHOH U
KOJUUIEKTUBHOMN
HCCIIEeI0BATEIBLCKON
JIESITETbHOCTH.
6 | IpomexkyTo Wrorosoe TectupoBanue
yHas
aTTecTanus
102

Bcero uacos:
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