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ITosicHuTeIbLHASA 3aNMUCKA

LenTpsl 00pa3oBaHMs €CTECTBEHHO-HAYYHON HAMpaBICHHOCTH «TodYka pocTa» CO3MaHBI C IENBI0 Pa3BUTH Yy OOyYaIOIUXCS €CTECTBEHHO-
HAYYHOW, MaTeMaTH4eCKoW, WH()OPMAIMOHHONW TPaMOTHOCTH, ()OPMUPOBAHUS KPUTUYECKOTO M KPEATUBHOTO MBIIUICHHUS, COBEPIICHCTBOBAHHUS
HABBIKOB €CTECTBEHHO-HAyYHOU HAMPABICHHOCTH, a TaKXe IS MPAKTUYECKOW OTpaOdOTKH yd4eOHOro MaTrepuaia Mo Y4YeOHBIM MpeaMeram
«Dusznkay.

Heab u 3agaun:
Peanmaunﬂ OCHOBHBIX O6Hl€06paSOBaTeJIBHBIX ImporpamMm 110 y‘le6HLIM npeamMeTam eCTeCTBeHHO-Hay‘{HOﬁ HaIIpaBJICHHOCTHU, B TOM YHCJIC B
paMKax BHeypquoﬁ JCATCIIBHOCTHU 06yqa}01unxc;1.
Pa3pabotka u peanusanusi pa3HOYPOBHEBBIX JOINOJIHUTEIbHBIX O0IIE00pa30BaTENIbHBIX MPOTrPAMM €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, a

TAKXXC UHBIX ITpOTrpaMMm, B TOM YHCJIC B KaHHKYHﬂpHBIfI nepuona.

Bosneuenue ydamuxcesa U neJaroruaeCKkux pa6OTHI/IKOB B IPOCKTHYIO ACATCIBHOCTD.
OpF aHHU3anuAa BHCy‘lC6HOfI ACATCIIBHOCTHU B KaHI/IKy.]'IHpHHﬁ nepuon, pa3pa60TKa " peajin3anus COOTBETCTBYHOIIUX 06p330BaTeJ'ILHI>IX Imporpamm, B

TOM YHCIIE JUISl JIarepeil, OpraHN30BaHHBIX 00pa30BaTEeIbHBIMU YUPESIKACHUSIMU B KAHUKYJISIPHBIN TTEPUO/I.
IToBeImenme HpO(i)eCCI/IOHaIII)HOFO MacCcTEpCTBa MNCAArorn4CeCKux pa6OTHI/IKOB HCHTpA, PpCaATU3YyIOIIUX OCHOBHBIC HW OOIOJHHUTCIBHBIC
o01ieo0pa3oBaTeabHbIE TPOrPAMMBI.

Co3nanne nentpa «Todka pocTay mpezronaraeT pasBuTHe 00pa3oBaTeIbHON HHPPACTPYKTYpHI 001Ie00pa30BaTeIbHON OpraHU3alni, B TOM YHCIIE
OCHallleHue 0011e00pa3oBaTeIbHON OpraHu3aluu:

000Opy/IoBaHUEM, CPEICTBaMH OOyYeHHsS M BOCIHTAHHS Ul W3y4YeHHs (B TOM YHCIE SKCIEPHMEHTAIBHOTO) MPEAMETOB, KYypCOB, AWCIHMILUINH
(Momysell) ecTeCTBEHHO-HAyYHOW HaNpaBICHHOCTH IIPHU peaji3alid OCHOBHBIX OO0IIE00pa30BaTENFHBIX TNPOTPAaMM M JIOTIOJIHUTEIBHBIX
00111e00pa30BaTENBHBIX IPOTPAMM, B TOM YHUCIIE JUIS PACIIUPEHHS COACPKaHUs YIeOHbIX npeamMeToB «Duznkay

obopyioBaHHEeM, CpeACTBaMU OOYYEHHS W BOCHHUTAHHUS IS pealu3aldd MPOorpaMM JOMOJTHUTEIBHOTO 00pa3oBaHUs €CTECTBEHHO-HAYYHOU

HaIlpaBJICHHOCTEW;

KOMIIBIOTCPHBIM U NHBIM O60py,E[OBaHI/ICM.
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[TpodmibHBI KOMIUIEKT 000PYZOBaHUS MOXKET OBITh BBIOpaH Ui 001Ie00pa30BaTENbHBIX OpPraHU3alUil, UMEIOMIUX Ha MOMEHT CO3JaHHUs
nearpa «Touka pocray HaOOp CpeACTB OOy4YEeHHsS W BOCIUTAHUA, TMOKPHIBAIOUIMKA CBOMMHU (DYHKIIMOHAJIBHBIMH BO3MOXKHOCTSMHU 0a30BbIC
HOTPeOHOCTH MPU U3YYEHUH YUEeOHbIX IpeAMETOB « DU3UKa»

MuHuManbHO HEOOXOauMble (YHKLMOHAJIbHbIE M TEXHHYECKME TpeOOBaHUS U MHHHMMAIbHOE KOJMYECTBO OOOpYJIOBAaHHUSA, IEPEUCHb
pPACXOJHBIX MaTepuasoB, CPEICTB OOyuyeHHs W BOCHMTaHUS U1 OCHalleHus ILeHTpoB «Touka pocrta» ompenenstorcs PernoHanabHbIM
KOOpAMHATOpoM ¢ yuyeToM IIpumepHoro nepedns oOOpyJOBaHHUs, PACXOIHBIX MaTEpUAOB, CPEICTB OOY4YEHUsS M BOCHMTAHUS Ul CO3AAHUS U
obecrnieyeHns (YHKLMOHUPOBAHUS LEHTPOB OOpa30BaHMs €CTECTBEHHO-HAyYHOW HampaBlieHHOCTH «Touka pocTa» B 001eo0pa3oBaTeNbHBIX
OpraHM3alMsIX, PACIIOIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOpPOJaXx.

OKCIIEpUMEHT SIBJISIETCS] HCTOYHUKOM 3HAHUM M KPUTEPUEM X MCTUHHOCTH B Hayke. KoHIen s COBpeMEeHHOro 00pa3oBaHus MOIpa3yMeBaeT,
YTO B Yy4€OHOM JKCIIEPUMEHTE BEAYLIYIO POJIb JOKEH 3aHATh CAMOCTOSITENIbHBIN UCCIIEI0BATEIbCKUN YUEHUUECKUN dKcriepuMeHT. COBpEMEHHbIE
IKCIIEPUMEHTAIBHBIE HCCIENOBaHUA N0 (HU3UKE YKE€ TPYTHO NPEACTABUTh O3 HCIOJIB30BAHMSA HE TOJIBKO AHAIOTOBBIX, HO H IUPPOBBIX
M3MEpPUTEINIbHBIX NpuOopoB. B denepanbHOM TOCyaapcTBEHHOM oOpaszoBaTelibHOM crangapte (nanee — OI'OC) mpomucaHo, 4yTO OJHUM U3
YHUBEpPCAJIbHBIX yueOHbIX AeicTBuil (nanee — YV /I), mpuoOperaeMpIX ydallUMHCS, JOJDKHO CTaThb YMEHUE «IIPOBEIEHUS OMBITOB, MPOCTHIX
OKCIEPUMEHTAJIbHBIX MCCIEA0BAaHUN, NPSAMBIX U KOCBEHHBIX H3MEPEHHIl C HCIIOJIb30BAHWEM aAHAJIOTOBBIX U IU(POBBIX H3MEPUTEIbHBIX
puOOpOB».

VY4eOHbII SKCIEpUMEHT 10 (hU3HKe, TPOBOAUMBINA Ha TPaJIUIIMOHHOM 000pynoBaHUU (6e3 mpUMeHeHHs HU(POBBIX 1ab0paTOpHii), HE MOXKET B
IOJTHOM Mepe oO0ecneuuTh pelleHne BceX 00pa3oBaTeNbHBIX 3aJad B COBpeMeHHOW mikojie. CloXKMBIIAsCS CHUTyalMs OO0ycClIOBJIeHa
CYLIECTBOBaHMEM psijia MpoodieM:

TPaJUIIMOHHOE LIKOJbHOE 000py/NOBaHME HM3-3a OTPAHUYECHUS TEXHMUYECKHMX BO3MOXKHOCTEH HE MO3BOJIAET MPOBOAUTH MHOTHE KOJIMYECTBEHHBIE

HUCCICOO0BAaHUA,
AJIUTCIIBHOCTD IMTPOBCACHUA (1)I/ISI/I‘I€CKI/IX I/ICCJ'IGI[OBaHI/Iﬁ HC BCCra CoriacCyerces ¢ JNUTCIIbHOCTBIO y‘-IC6HI>IX SaHSITI/II\/’I;
BO3MOXHOCTb ITPOBCACHHUA MHOTUX (I)I/ISI/I‘ICCKI/IX I/ICCJIGILOBaHI/Iﬁ OTpaHUYrBACTCA TpC6OBaHI/IHMI/I TEXHHKH 0€30IaCHOCTH U Aap.

[Mudposast nabopaTopusi KapAMHAIBLHEIM 00pa30M U3MEHSIET METOAMKY U COJEpKAHHE SKCIIEPUMEHTAILHOMN JESITeIbHOCTH U TIOMOTAaeT PEelIUTh
BbIILIETIEpeynCiIeHHble TpobsieMbl. [upokuil crnexkTp Hu@poBBIX JAaTUMKOB MO3BOJSET YyHalIUMCS 3HAKOMHTHCS C MapameTpaMu (pU3n4ecKoro
JKCIIEPUMEHTAa HE TOJbKO Ha KAaYeCTBEHHOM, HO W Ha KOJMYECTBEHHOM ypoBHe. C moMolibio IUGPOBOH J1abopaTOPHUH MOXHO IMPOBOIUTH
JUINTETbHBIA SKCIEPUMEHT JlaXKe B OTCYTCTBHH SKCIiepUMeHTaropa. [Ipu 3ToM n3mepseMble JaHHbIE U Pe3yJbTaThl UX 00pabOTKU 0TOOpakaroTcs
HEINOCPENCTBEHHO HA DKPaHE KOMITBIOTEPA.
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B mponecce GopmMupoBaHUs IKCIEPHUMEHTAIBHBIX YMEHUN MO (U3UKE YYALIUICS yYUTCS MPEACTaBIATh WH(pOpManuio 00 MCCIeIOBaHUU B
YEeTBIPEX BUAAX:
B BepOajbHOM: ONMUCBHIBATH SKCIIEPUMEHT, CO3[]aBaTh CJIOBECHYIO MOJENIb SKCIEPUMEHTa, (PUKCHPOBAaTh BHUMAHHUE Ha U3MEPSEMbIX (PU3MUECKUX

BEJIMYMHAX, TS PMUHOJIOTHH;
B TAaOJMYHOM: 3amOJHATH TAOJNMIBI JaHHBIX, JIGKAIIAX B OCHOBE IMOCTPOSHHS TpaduKoB (IIPU ITOM Y YYalIMXCS BO3HUKAET IEPBHYHOC
MIPEICTABJICHHE O MacITabax BEJTUYHH);

B TpaUUECKOM: CTPOUTH TPAPHKH MO TAOIUYHBIM JaHHBIM, YTO MO3BOJISET NEPEHTH K BBIIBIKCHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIY
(¢u3nUIeCKUMU BETMUYMHAMH (TIPH ATOM YUUTEIb MMOKA3bIBAET MPEHMYIIECTBO B BU3YAIN3aLMU 3aBUCUMOCTEH MEX/Y BETMYMHAMH, HATJISATHOCTh U
MHOTOMEPHOCTb);

B AHAJTUTHYECKOM (B BHJE MAaTeMaTUYECKUX YpPaBHEHUN): NPHUBOJUTH MaTEMaTHYECKOE OMHCAHHE B3aUMOCBS3M (UIUYECKUX BEIHYUH,
MaTeMaTH4ecKoe 00OOIICHHE MTOIYYEHHBIX PE3yIbTaTOB.

[Tepexon k KaKIOMY ATaIly MpeIcTaBiIeHUs] HHPOPMAIMK 3aHUMAET JOCTATOUHO OOJIBIIION MPOMEKYTOK BpeMeHH. be3ycnoBHo, B 7—9 knaccax
3TOT MpolecC HEOOXOAMM, HO B CTapIIMX KJaccaxX 3TO BpeMsi MOXKHO ObUIO Obl OTBECTH Ha pelleHue Oojee BaXHBIX 3afad. B 3ToMm miane
U POBBIE TAOOPATOPUH TO3BOJISIIOT CYIIECTBEHHO SKOHOMUTh BPEMs, KOTOPOE€ MOKHO MOTPATUTh HAa (POPMHUPOBAHUE HCCIEIOBATEIBCKUX YMEHHUM
YUaIIUXCsI, BRIPKAIOIINXCS B CICTYIOIIUX JeHCTBUAX:
ompeeseHue mpooIeMbl;

[IOCTaHOBKA MCCIIEIOBATENbCKOM 3a/1auu;

TUTAHUPOBAHKE PELICHUS 3a]Ia4H;

IOCTPOCHHE MOJIeNeH;

BBIJIBUKEHUE TUIIOTE3;

JKCHEPUMEHTaIbHAs IPOBEPKA TUIIOTE3; * aHAJIU3 TaHHBIX SKCIIEPUMEHTOB WM HAOJII0JCHU;

(dbopMyIMpoBaHNE BHIBOJIOB.

[Tocneanue roapl y yyammxcsi HaOJIO/aeTcsi HU3Kas MOTHBAIMS M3YyYEHHs €CTECTBEHHOHAYYHBIX JWUCLUUIUIMH M, KaK CIEACTBUE, IMaJeHHEe
KadgecTBa oOpazoBanus. LludpoBoe yueOHOe 000OpyIOBaHHE MO3BOJSET y4yallUMCS O3HAKOMHUTBCS C COBPEMEHHBIMH METOIAMU HCCIIEAOBAHMUS,
IIPUMEHSEMBIMU B HAyK€, a YUUTEII0 — IPUMEHATh Ha IIPAKTUKE COBPEMEHHBIE IIE1arOrM4eCKUe TEXHOIOTUU.
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HopmartuBHas 6a3za
®epnepanbhblit 3ak0oH OT 29.12.2012 Ne 273-03 (pea. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit denepanum» (C U3M. U J101., BCTYII. B CHITY C

01.09.2020).

[TacnopT HanmoHanbHOrO MpoekTa «O6pazoBanue» (yTB. npesuguymoM Coseta npu [Ipesunente PO no crpaternyeckomMy pa3BUTHIO U
HAI[MOHAJIbHBIM IIPOEKTaM, IPOTOKOJ OT

24.12.2018 Ne 16).

I'ocynapctBernas nporpamma Poccuiickoit @enepanun «Pa3sutue oobpazoBanus» (yTB. [locranoBnenuem [IpaButenbctBa PO ot 26.12.2017 Ne
1642 (pen. ot 22.02.2021) «O06 yTBEepk)ACHUU TOCYyAapCTBEHHOM nporpamMmbl Poccuiickoit @enepanun «Pa3Butrne o0pa3oBaHus».
[Ipodeccuonanpusiii cranaapt «llenaror (megarornveckas AEATEIbHOCTD B JOMIKOIBHOM, HAYaIbHOM OOIIEM, OCHOBHOM 00IIIEM, CPETHEM 00IIeM
oOpa3oBaHuM), (BocrUTaTelNb, yuauTesb)» (pen. ot 16.06.2019) (I[Ipukaz MuHucTepcTBa Tpyaa U connanbHoi 3amuTsl PO ot 18 okTsiopst 2013 1. Ne
544H, c U3MeHEeHUsIMHU, BHECEHHBIMU ITpuKa3oM MuHucrepcTBa Tpyaa u couzamutel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 r. Ne 422n).
[Ipodeccuonanbusiii crannapt «llemaror gonoaHuTENBHOTO 00pa3zoBanus aetTeit u B3pocibix» ([Ipukas MunuctepcTBa Tpyaa v COlUaIbHON
3amuThl PO ot 05.05.2018 Ne 2981 «O06 yTBepkaeHUH nmpodeccruoHanbHoro ctanaapta «llegaror 1onomHuTeNbHOrO 00pa3oBaHus 1eTel U
B3POCIIBIX»).

denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbII cTaHIapT OCHOBHOIO 001Iero oopazoBanus (yTB. pruka3zoM MuHHCTEpCTBA 00pa30BaHUs U
Hayku Poccniickoit denepanum ot

17.12.2010 Ne 1897) (pen. 21.12.2020).

®denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbII CTaHAAPT cpeHero ooiero oopa3oBaHus (yTB. IpUKa3oM MUHHUCTEPCTBa 00pa30BaHUS U
Hayku Poccuniickoit denepanuu ot

17.05.2012 Ne 413) (pen. 11.12.2020).

[TocranoBnenue I’ 1aBHOTO rocy1apcTBEHHOTO CaHUTApPHOTO Bpada Poccuiickoit @eneparun ot 29 nekadps 2010 r. N 189 r. Mocksa "O6
yrBepxkaeHnu CanlluH 2.4.2.2821-10 "CanutapHo-3111€MHOJIOTHUECKHE TPEOOBAHUS K YCIOBUSAM U OpraHU3allul 00y4YeHUs B
00111€00pa30BaTENbHBIX YUPEKICHUIX "

Pabouas nporpamma. Astopsl: E.M.I'yrauk, A.B. Ilepbimkun u3 coopuuka "IIporpammsl 11 o01ieo6pa3zoBaTenbHbIX yupexaeHuil. Gusuka.
Actponomus. 7 — 11 k1. / coct. B.A.

Koposun, B.A. Opnos. — M.: [Ipoda, 2019
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MeTtonudeckue peKOMEHIAINUH IO CO3JaHUI0 M (PYHKIIMOHUPOBAHHUIO B 00IIE00Pa30BaTEIbHBIX OPTaHU3AIMSIX, PACTIOIOKEHHBIX B CEIbCKOU
MECTHOCTH M MaJIbIX TOpOJax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOM U TEXHOJIOIMYeCcKoi HanpaBieHHocTel («Touka poctay)
(YTBepKaeHsl pacmopsbkeHrneM MuHucTepcTBa npocsemieaus Poceuniickoit @enepanuu ot 12 suBapst 2021 r. Ne P-6).

B cocrtaB nentpa «Touka pocra» mo ¢usuke BXoAaT 0azoBas (00si3aTesibHAs) YacTh U JIOMOJIHHUTENbHOE o0opyaoBaHue. ba3zoBas yacTh
COCTOMT M3 LHU(PPOBBIX JATYUKOB M KOMIUIEKTOB COMYTCTBYIOIIMX JJIEMEHTOB [UIS OIBITOB [0 MEXaHHKEe, MOJIEKYJSIpHON (u3uke,
JNEKTPOANMHAMUKE U ONTHKE.
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Bba3oBblii KoMIIEKT 000pyAoBaHus HeHTPa «Touka pocra» no gpusuke
JIaHHBIH KOMIIEKT MPE/ICTABIIEH CIEYOIUMH JaTYNKAMU:

JlaTunk aGCOIIOTHOIO aBJIEHUS

JlaT4uK MPOM3BOAUT U3MEPEHUS aOCOIIOTHOTO JaBieHusl. YyBCTBUTEIBHBIA AJIEMEHT JaTYMKA BBIOJHEH Ha 0a3e MOHOJIMTHOTO KPEMHHEBOTO
bE30PE3UCTOPA C BHEAPEHHON TEH30PE3UCTHBHON CTPYKTYpPOH, KOTOpas MO3BOJSET HCKIIOYUTH BO3MOXKHBIEC IMOTPEUIHOCTH U JIOCTUTHYTH
HEOOXOIMMOW TOYHOCTH M3MepeHuil. B KommiekT natymka abCOMIOTHOTO JAaBJIEHUS BXOJUT TMOKas repMeTHYHas TpyOKa IUIsl HOIKITIOYCHHS
HITyIIepa JaTyuKa K JJabopaTopHOMy 000pynoBaHMIO. J[aTYHK 1M0JI0KeHHs (MAarHUTHBIH )

JlaTyrk u3MepsieT BpEMEHHBIE OTPE3KU MEXKIY MOMEHTAMHU MPOXOXKACHUS 00BEKTa PSIOM ¢ OECKOHTAKTHBIMU JETEKTOpaMH. beCKOHTaKTHBIE
JIETEKTOPHI SIBJISIFOTCS BBIHOCHBIMH M KPETATCS Ha METAJUTMYECKOW WM MarHUTHOM MOBEepXHOCTU. KommuecTBO ocell M3MEpeHusl JaTduka
MOJIOXKEHUS PaBHO 3, JUaANa30H U3MEPEeHUH 1Mo Kakaou u3 oceit X, Y u Z coctasisier ot 0 g0 360 rpa.

KoMmiiekT conyTCTBYIOLIMX 3JIEMEHTOB [l SKCIIEPUMEHTOB 110 MEXaHUKE

KoMmiekT conyTCTBYIOLIMX 3JIEMEHTOB Ul SKCIIEPUMEHTOB 110 MOJIEKYJIAPHON (HU3UKe
KoMmiiekT conyTCTBYIOLIMX 3JIEMEHTOB [UIs SKCIIEPUMEHTOB 110 3JIEKTPOJIMHAMUKE
KoMmiekT conmyTCTBYIOLIMX 3JIEMEHTOB JUIsl SKCIIEPUMEHTOB IO ONTHKE

JlaTyuk TOKa, MarHUTHOTO MOJIs, TEMIIEpaTyphbl.

Ilnanupyembie pe3yabTaTbl OCBOEHHUS Y4eOHOro mnpeaMera «®u3uKa» ¢ ONMHMCAHUEM YHUBEPCAJIbHBIX Y4YeOHBIX

AEMCTBHUM, JOCTUIaeMbIX 00y4al0LIMMHUCS

Jluunocmuowie pe3yibmanbl

OOyuaromuiics NOIYYUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEIYIOUINX JIMYHOCTHBIX PE3yJIbTaTOB:
pa3BUTHE NTO3HABATENIBHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
yOexIEHHOCTh B BO3MOYKHOCTH TO3HAaHUS NMPHUPOJIBI, B HEOOXOJUMOCTH Pa3yMHOTO HCIOJIb30BAHUS JOCTHKEHUH HAyKd M TEXHOJIOTHH JUIs
JAbHEMIIEro pa3BUTHS YEIOBEYECKOro OOIIecTBA, YBaKEHHE K TBOpLAM HAyKM M TEXHUKH, OTHOUIEHHWE K (HU3UKE KaKk K DJIEMEHTY
00111€4eNT0BEYECKON KYJIbTYPHI;
CaMOCTOSITENIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTHUYECKUX YMEHU;
TOTOBHOCTb K BBIOOPY KHU3HEHHOTO IyTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEpECAMH M BO3MOXKHOCTSAMU;

MOTHBaAIUA 06pa3OBaTeHBHOI>'I ACATCIIbHOCTU Ha OCHOBC IMYHOCTHO OPUCHTUPOBAHHOI'O TOAX0/4a,
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dbopMupOBaHUE IEHHOCTHOTO OTHOLIEHUS APYT K APYTY, K YUUTEII0, K aBTOpaM OTKPBITHI U U300pETeHHI, K pe3ysibTaTaM 00yUueHUsI.
Memanpeomemmnuwie pe3yibmamot

OO0yyaronuiics MoJy4uT BO3MOXKHOCTH /17151 POPMUPOBAHUS CIEIYIOIINX METANIPEAMETHBIX PE3YJIbTaTOB:
OBJIaJICHUE HAaBBIKAMU CaMOCTOSITEIbHOTO TNPUOOpPETeHMs] HOBBIX 3HAHUW, OpraHU3allMd y4yeOHOW JEsTeNbHOCTH, IIOCTAaHOBKHU IIeJieH,
IJIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKH PE3YyJIbTaTOB CBOEH ACSITEIbHOCTH, YMEHUSMH MPEABUIETh BOBMOKHBIE PE3YJIbTaThl CBOUX JEHCTBUN;
MOHMMAaHUE Pa3INYui MEXAYy MCXOIHBIMU (akTamMH M TUIIOTE3aMH Uil UX OOBSICHEHHUS, TEOPETUUECKUMH MOJEISMU U pealbHbIMU 00BEKTaMH,
OBJIa/ICHUE YHUBEPCAIbHBIMU Y4eOHBIMU JICHCTBUAMH Ha IIPUMEpaxX TUIIOTE3 U1 OOBSICHEHUSI U3BECTHBIX (DaKTOB U AKCIIEPUMEHTAIBHOM MTPOBEPKH
BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIENIEN TPOLIECCOB U SIBICHMIA;
¢dopMupoBaHHE yMEHUI BOCIPHHUMATh, NepepadaThiBaTh M NPEABABIATh HH()OPMAIMIO B CIOBECHOH, OOpa3HOW, CUMBOJIMYECKOW (opmax,
aHAJM3UPOBATh M TepepadaThIBaTh MOJYYEHHYIO WH(GOPMAIMIO B COOTBETCTBHH C IOCTABICHHBIMH 33/1a4aMH, BBIJICJIATH OCHOBHOE COJIEpYKaHHE
IPOYUTAHHOIO TEKCTA, HAXOAUTh B HEM OTBETHI Ha IIOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;
NpPUOOpPETEHUE OIbITA CAMOCTOSITEIBHOTO IOMCKA, aHaiu3a U OoTOOpa MH(GOPMALMU C KCIOIH30BAaHHUEM pPA3JIMYHBIX HWCTOYHUKOB, U HOBBIX

I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHI AJI pCHICHUW A ITO3HABATCIIBHBIX 3a/1a4,

® pPa3sBUTHUEC MOHOJIOTHYECKON U ﬂHaHOFquCKOﬁ peur, YMCHHA BbIpaXaTb CBOU MBICIIH, CIIOCOOHOCTH BBICITYIIIMBATDb CO6CC€,I[HI/IK8., IIOHUMAThb €10
TOYKY 3pCHUS, IPU3HABATD IIPAaBO APYTOTro YE€JIOBCKA HA HHOC MHCHHC,
® OCBOCHHC HpI/IéMOB HeﬁCTBHﬁ B HCCTAHAAPTHBIX CUTyalluAX, OBJIAACHHUC SBPUCTHICCKUMHU METOAAMU PCUICHUA np06neM;

e (opMupoBaHHEe yMEHUU pabOTaTh B TPYIIE C BBIMOJHEHHWEM PA3JTUYHBIX COIUAIBHBIX POJICH, MPEACTABISTh U OTCTAaMBAaTh CBOW B3IISIABI U
yOeXKIeHHsI, BECTU AUCKYCCHUIO.

Pezynamuenvie YY/[
OO0yuaromuiics NOIyYUT BO3MOXKHOCTD ISl (GOPMUPOBAHUS CIETYIOIUX PEryIATUBHBIX Y'Y /1.
YMeHue caMOCTOSTENFHO ONpPEAeNsATh Lenn o0y4eHUs, CTaBUTh U (OpPMyJIMpOBaTh HOBBIE 337aull B yu€0e M M03HaBaTEIbHOM JeATeIbHOCTH,
pa3BHUBAaTh MOTHBBI U HHTEPECHI CBOEH 1103HABATEIBHOMN AESITEIBHOCTH.
OO6yyaronmuiicst CMOMKET:
* AHAJIM3MPOBATH CYIIECTBYIOIIUE U TUIAHUPOBATh OyyIine oOpa3oBaTeNbHbIE Pe3yIbTaThl;
* UICHTU(UIIMPOBATh COOCTBEHHbIE MPOOJIEMBI U OINpPENeNATh TJIaBHYIO MPOOJieMy; ® BBIJIBUTaTh BEPCHU PELICHHS IMPOoOJieMbl, (GOPMYIHPOBATH

TUIIOTE3bI, IPEBOCXHINATH KOHEUHBIN PE3yJIbTaT;
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® CTaBUTbH LICIIb ACATCIPHOCTH HAa OCHOBEC OHpG,I[CJ'IéHHOﬁ HpO6J’I€MBI 1 CYHIECTBYIOIHX BO3MO}KHOCTCI71;
b q)OpMy.TII/IPOBaTI) y‘IC6HBIC 3aJa4M KakK maru JOCTHXCHHUA ITOCTaBJICHHOU e ACATCIbHOCTH,
® 000CHOBBIBATh LECJICBBIC OPUCHTHUPLLI U IPUOPUTETHI CChIJIKAMUA Ha ICHHOCTH, YKa3bIBas U 000CHOBBIBAs JIOTUYCCKYIO IMOCJICAO0BATCIIbHOCTD IAI'OB.

2. YMeHHE CaMOCTOATEIbHO IUIAHMPOBATh IMYTH JOCTHXKEHHS LeJieil, B TOM 4HCIe albTepPHATHBHBIC, OCO3HAHHO BBIOMPATh Haumbosee
3¢ dexTUBHBIC CITOCOOBI peleHUs YIeOHBIX U TO3HABATEIBHBIX 33]1a4.
OO0yyaronuiics CMOMKET:

omnpenensaTe HeoOxomumoe(bie) ACHCTBUE(S) B COOTBETCTBHM C Y4eOHOM M II0O3HABATCIIBHOW 3aJadyaMd M COCTAaBJISATH AITOPUTM €ro(Hx)
BBITTOJIHEHUSI,

000CHOBBIBAThH M OCYIIECTBIISTH BBIOOP Harbosiee 3 HEeKTUBHBIX CITIOCOOOB PEIICHUs YUSOHBIX U ITO3HABATEIBHBIX 33/1a4;

OTIPENeNATh/HaX0AUTh, B TOM YHCJIEC U3 MPEUIOKEHHBIX BAPHAHTOB, YCIOBHUS JJIsl BBIIIOJHEHHS YU€OHOM U TTO3HABATEIILHOM 3a]1ay;

BBICTPaNBaTh JKU3HEHHBIC IUIAHBI HA KPAaTKOCPOUYHOE Oynyiiee (3asBIATH IIEJICBbIE OPUEHTHPHI, CTABUTh aJC€KBATHBIC UM 3a/Ia4d U IpeiaraTb
JeICTBUS, yKa3biBasg U 000CHOBBIBAS JIOTUUYECKYIO IIOCIIEI0BATENbHOCT 111ar0B);
BBIOMPATH U3 MPEATIOKECHHBIX BAPUAHTOB M CAMOCTOSATEIBHO HCKATh CPEICTBA/PECYPCHI TSl pEIICHUS 3a/1a4H/ TOCTH)KEHUS 1IETIH;

COCTAaBJIATH IIJIaH PCHICHUSA Hp06HeMBI (BBIHOJ'IHCHI/IH IMPOCKTA, IIPOBCACHUA I/ICCJ'IC,Z[OBaHI/ISI);
OMpECACIIATh INTOTCHIUAJIBHBIC 3aTPYAHCHUS IIPHU PCHICHUN yqe6H0171 U TIO3HABATEIbHOM 3a4a4l U HAaXOOUTh CpeacTBa il UX YCTPAHCHUS

OINMCHIBATh CBOM OMBIT, O(hOPMIISiS €ro AJIs Iepeadn APYTUM JIOSM B BUJI€ TEXHOJIOTMH PEIIEHUs TPAKTHUECKUX 3aa4 ONpeAeéHHOro Kiiacca,

MJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHJIMBUIYyATbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHre COOTHOCUTh CBOU JICMCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH AEATEILHOCTH B MPOLECCE
TOCTHKEHUS Pe3yIbTaTa, ONPEIeNsITh CIIOCOObI IEUCTBUN B paMKax MPeIIOKEHHBIX YCIOBHI U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIIOLIECNUCS CUTYaLUEH.

OOyYaromuncss CMOKET:

OTIpeNieNIATh COBMECTHO C MEAaroroM M CBEpCTHUKAMHU KPUTEPUH TNIAHUPYEMBIX pe3yJIbTaTOB M KPUTEPUH OLIEHKH CBOEH yueOHO NesITeIbHOCTH,
CUCTEMAaTHU3UPOBATh (B TOM YHMCIIE€ BEIOUPATh MPUOPUTETHBIE) KPUTEPUH INITAHUPYEMBIX PE3yIbTaTOB U OLIEHKH CBOEH JIE€ATEIbHOCTH;
0TOMpaTh MHCTPYMEHTHI JJIi OLIEHUBAHUS CBOEU JEATENbHOCTH, OCYLIECTBISTh CAMOKOHTPOJb CBOEH NEATENbHOCTH B paMKax MpPeAsIoKEHHBIX

yCIIOBUHM U TpEOOBAHUI;
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OLICHUBATh CBOIO JESTENbHOCTD, ApPTyMEHTUPYSI IPUUMHBI TOCTUXKEHUS WIIM OTCYTCTBHS INIAHUPYEMOTO pe3yibTaTa;
HAXOAWTh JOCTATOYHBIC CPEJCTBA JUISI BBITIOJHEHHS YYCOHBIX JEHCTBUU B M3MCHSIONICWCS CUTYallMd W/MIU MPH OTCYTCTBUU ILIAHUPYEMOTO
pe3ynbTrara;

pabotasi mo cBoeMy IUIaHy, BHOCHUTb KOPPEKTHBBI B TEKYIIYIO JEATEIHLHOCTh HAa OCHOBE aHaIW3a WM3MEHEHUW CUTyalluu I TOJy4YCHHS
3aIJIaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ynbTara;

YCTaHABIIMBATh CBSI3b MEXKY IMOJYYCHHBIMH XapaKTepUCTUKAMU MPOAYKTa M XapaKTePUCTHKAMU Ipoliecca JAEATEIbHOCTH U IO 3aBepUICHUU
NEeSTeNIbHOCTH MpeAiaraTh M3MEHEHUE XapaKTEPUCTHUK Mpoliecca AJs OMyUeHUs yIIyUlIeHHbIX XapaKTepUCTHK MPOIYKTa;

CBEPSITHh CBOU JCUCTBUS C IENbIO U IPU HEOOXOAUMOCTH UCIIPABIIATH OIIMOKHA CAMOCTOSITENBHO.

4. YMeHMe OLlEeHUBATh MPAaBUIBHOCTD BBITIOJIHEHUS YYeOHOH 3a/1a4k, COOCTBEHHBIC BO3MOXHOCTH €€ peIIeHusl.
OOyuaromuics CMOKET.
OTIPENEeNATh KPUTEPHH NPABUIIBHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS YYeOHOM 3a/1a4H;
aHAJTM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYOIIETO HHCTPYMEHTAPHUS JJIsl BBITOJHEHHS yU4eOHOM 3a/1auu;

CBOOOTHO TMOJIb30BAThCS BBHIPAOOTAHHBIMUA KPUTEPUSMH OILCHKH M CaMOOIICHKH, UCXOJS W3 LEIH U UMEIOUIMXCS CPEJICTB, pa3iudasi pe3yibTaT
crocoO0bl AeHCTBUM;

OLIEHUBATh MNPOAYKT CBOECH JEATENbHOCTH MO 3aJaHHBIM W/MJIM CaMOCTOSATENIBHO OMNpPENENEHHBIM KPUTEPUSIM B COOTBETCTBUU C IIEJIBIO
JeATEIbHOCTH;

000CHOBBIBATh JIOCTH>)KUMOCTD 11€7TM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKM CBOMX BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEIITHUX PECYPCOB;

(UKCUPOBATh U aHATM3UPOBATH JIUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.
5. BrajeHue OCHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, TPUHATHS PEIICHUH M OCYIISCTBICHHS OCO3HAHHOTO BBIOOpAa B Y4eOHOW U
[T03HABATEJILHON JIE€ATEILHOCTH.
OOyuaromuiics CMOKET.
HAOJIF0/IaTh W aHAJIM3UPOBATh COOCTBEHHYIO YUYCOHYHO W TIO3HABATEIIbHYIO JICATEIBHOCTh M JIEATEIBHOCTh APYTHMX OOYYAIONIMXCS B IMPOIECCEe

B3aMMOIIPOBEPKU;
COOTHOCHUTD PeaJIbHbIE U TUIAHUPYEMbIE PE3yJIbTaThl HHANBUAYATbHON 00pa30BaTeIbHON NESTEIHHOCTH U JIENaTh BHIBOJIBI;

IMPUHHUMATH PCHICHUC B y‘-IC6HOI71 CUTyalluu U HCCTU 3a HET'O OTBETCTBCHHOCTD;
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CaMOCTOATCIIbHO OIIPEACIIATE IIPUYHNHBI CBOCT'O YCII€Xa UJIM HEYCIIEXAa U HAXOANUTHh CIIOCOOBI BbIXOJa U3 CUTyallul HEYCIICXaA,

PETPOCTICKTUBHO OINPEAENATh, KaKhe JCUCTBHUS IO PEIICHUIO y4YeOHOW 3aJaydl WIM MapaMeTpbl 3THX JEHCTBUH TpPHUBETU K TOTYUYCHHUIO
UMEIOIIETOCS MPOIYKTa YUeOHOH AeITeTbHOCTH;

JEMOHCTPHUPOBATH MPUEMBI PETYIISALNN MICUXO0()U3MOTOTHIECKIX/IMOIIMOHAIBHBIX COCTOSIHUN JIJISl JOCTYOKEeHUS d(PdekTa ycrokoeHus (yCTpaHSHUS
OMOILIMOHAIBHON HamNpsHKEHHOCTH), 3P ¢eKTa BOCCTAHOBJICHHS (OCTAONCHHUS TMPOSBICHUN yToMieHHs), d(ddexra akTuBU3aNUK (TIOBBIIICHHS
NCUX0(U3HOIOTHIECKON PEaKTUBHOCTH).

Hoznaeamenvnvie YY/[

OO0yyaronuiicst MOJIy4UT BOZMOKHOCTH 17151 POPMUPOBAHUS CIIEIYIONINX O3HABaTeNbHbIX Y Y /1.

1. YMmeHue omnpenensTh MOHSATHS, CO3/aBaTh OOOOIICHMs, YCTaHABIWBATH AHAJIOTHM, KIACCH(PHUIIMPOBATH, CaMOCTOSATEIbHO BHIOUPATH
OCHOBaHUST M KpUTEPUH M KiIacCu(UKAIMM, YCTaHABIMWBATH TNPUYMHHO-CICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE pacCyXIeHue,
yMO3aKIr4YeHne (MHAYKTUBHOE, IEAYKTUBHOE, 110 AaHAJIOTHUHN) U JIENaTh BHIBOJIBI.

OO0YyYarIIHMICI CMOXKET:
noI0UpPaTh CI0BA, COMOAYNHEHHBIE KIIIOYEBOMY CIIOBY, OTPEICISIONINE €ro MPU3HAKN U CBONCTBA;

BBICTPANBATh JIOTHYCCKYIO LCIIOUYKY, COCTOAIYIO U3 KIIHOYCBOI'O CJI0BA U COIIOAYMHEHHBIX €My CJIOB;
BBIACTIATDH O6IIIPII>1 IMpHU3HAK IBYX WJIN HCCKOJBKUX MPEAMCTOB, UJIN SIBJICHUI U OOBICHSITEL UX CXOJACTBO,
06’LCI[I/IH$ITB IMPEAMCTEI U ABJICHUSA B I'PYIIIIBI 110 OHpCI[CJ'IéHHBIM IMpU3HaKaM, CPAaBHUBATD, KHaCCI/I(l)I/II_[I/IPOBaTB n 0606H_IaTB q)aKTBI U ABJICHUSA,

BBIJICJIATH SIBJICHUE U3 OOLIETO psiia APYTHX SIBICHUM;

OnpeAensiTh OOCTOSTENbCTBA, KOTOPbIE NPEAIIECTBOBAIM BO3HUKHOBEHHIO CBS3M MEXKIY SBICHUSMHU, M3 JTUX OOCTOATEIbCTB BBIIEIATH
OTpeeNsolIne, CTIOCOOHBIE OBITh MPUUMHON JAHHOTO SIBJICHUS, BBISABIIATH IPUUUHBI U CIEICTBUS SIBICHUI;

CTPOUTH PacCy’KIEHHE OT OOIIKX 3aKOHOMEPHOCTEHN K YaCTHBIM SIBJIEHUSIM U OT YaCTHBIX SIBJIEHUH K OOIINM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCY’KJICHHE Ha OCHOBE CPaBHEHUS MIPEJAMETOB U SIBJICHHUH, BBIJIETISIS IPU ATOM OOIIHUE MMPU3HAKY;

H3JIaratb NOJYUYCHHYIO I/IH(I)OpMaI_II/IIO, HHTCPIIPETUPY S €€ B KOHTEKCTE pemaeMoﬁ 3aaa4u,
CaMOCTOATCIIBHO YKa3bIBaTb Ha I/IH(bOpMaI_[I/IIO, HYXJAOIMYIOCA B IPOBEPKE, nOpeajaratb M MNPUMCHATH croco0 IMPOBEPKHU JOCTOBECPHOCTHU

uH(pOopMaLnu;

Bep6aJ'II/ISOBaTI) OMOIMOHAJIbHOC BIICYATIICHHUEC, OKAa3aHHOC HAa HETO HCTOYHHUKOM,
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® OOBACHATH SIBJICHUS, MPOIIECCHI, CBA3U W OTHOILIEHUS, BBISBIIEMbIC B XOJI€ MMO3HABATEIBHOM M HMCCIEIOBATEIBCKOU JIEATEIbHOCTH (MPUBOJIUTH
00BsICHEHUE ¢ U3MEHEHHEM (OPMBI MPEACTABICHUS; OOBSICHSTH, IETAUZUPYSI HITU 0000111ast; OOBSICHITH C 3aJaHHOW TOYKH 3pEHUS);

* BBISIBJIATH U HA3bIBATh IPUYUHBI COOBITHSI, SIBJIICHUS, B TOM YHCIIe BO3MOKHbIe/Har0oiee BepOATHbIE PUYHHBI, BO3MOXKHBIE MOCIEICTBUS 33 JaHHOM
MPUYMHBI, CAMOCTOATEIBHO OCYLIECTBIISAS IPUUMHHO-CIIEACTBEHHbIN aHAIIN3;

e Jie7aTh BBIBOJ HA OCHOBE KPUTHUECKOTO aHAJIN3a Pa3HbIX TOUYEK 3PEHMUsI, OATBEPKAATh BHIBOJI COOCTBEHHON apryMeHTaluel WId CaMOCTOSTEIbHO

IMOJIy4YCHHBIMU JaHHBIMH.

2. YMeHHe co3/1aBaTh, MPUMEHSITH U MPEOOPA30BhIBATh 3HAKU U CUMBOJIBI, MOJICTH U CXEMBI JIJIsl PEIIeHUsT YIeOHBIX W TIO3HABATEIbHBIX 3a/1a4.
OOVYYaroIIMICs CMOXKET:

0003Ha4YaTh CHMBOJIOM ¥ 3HAKOM TIPEAMET W/WJIH SIBIICHUE;
OHpeI[eJIFITI) JIOTUYCCKUEC CBA3U MC)KI[y Hpe[[MeTaMI/I I/I/I/IJII/I SABJICHUAMU, O603Ha'-IaTb JaHHBIC JIOTHYCCKUE CBA3U C IIOMOIIIBIO 3HAKOB B CXEME,

co3/1aBaTh aOCTPAKTHBIN UK peabHbId 00pa3 mpeaMeTa U/Uiu SIBJICHHUS,

CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIOBUM 3aJla4¥l U/UIU crioco0a e€ pelieHus;

co3/1aBaTh BepOabHbIC, BEIIECTBEHHbIE U MH(POPMAIIMOHHBIE MOJEIN C BBIACJICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa Ui OINpeeieHHUs
croco0a peleHus 3aJaul B COOTBETCTBUU C CUTYyallUEH;

peoOpa3oBbIBATh MOJIEINIHN C IIEJIbIO BBISBIECHUS OOIIMX 3aKOHOB, ONPECIISIONINX JaHHYIO IPEIMETHYIO 00J1aCTh;

NIEPEBOINUTH CIIOKHYIO MO COCTaBy (MHOTOACIEKTHYIO) HH(POPMAIHIO U3 TpadhudecKoro win (popMaan30BaHHOTO (CHMBOJIEHOTO) TPE/ICTABICHUS B
TEKCTOBOE U HA0OOPOT;

CTPOUTH CXEMY, JITOPUTM JEHCTBHSA, UCHPABIATH MM BOCCTAHABIMBAaTh HEU3BECTHBIN paHee aJrOpUTM Ha OCHOBE HMMEIOIIErocsl 3HAaHUS 00
00BeKTe, K KOTOPOMY MPUMEHSETCS alITOPUTM;

CTPOUTH J10KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHAIM3UPOBATH/peIIEKCUPOBATh OMBIT Pa3pabOTKU U pealu3aluyd y4eOHOro MpOEKTa, HCCIeAOBaHUS (TEOPETHYECKOro, AMIMPUYECKOr0) Ha
OCHOBE IPEII0KEHHON IPOOIEMHOM CUTYyallK, TOCTABJICHHOW LEIH W/WUJIH 33JaHHbIX KPUTEPHUEB OLIEHKU MPOAYKTa/pe3yibTara.

3. CMBICIIOBOE UTEHHE.

OOyuarouuiics CMOXKET:

HaXOJUTh B TEKCTE TpeOyeMyro HH(OpMAIHIO (B COOTBETCTBUU C LEJISIMU CBOEH JIeSTEILHOCTH);

OpPUCHTHUPOBATLCA B COACPIKAHUU TCKCTA, IOHUMATb LICJIOCTHBIN CMBICIT TCKCTA, CTPYKTYPUPOBATH TCKCT;

YCTaHaBJIMBATb B3aMMOCBA3b OITMCAHHBIX B TCKCTC CO6LITHI>1, HBHCHHﬁ, IponecCoB;
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PE3IOMUPOBATH TJIABHYIO HJICIO TEKCTA;
KPUTHYECKH OIICHUBATh COACpkKaHue U (POpMYy TEKCTa.

4. ®opMHUpOBAaHWE M PA3BUTHUE SKOJIOTMYECKOTO MBIIUICHUS, YMEHHE MPHUMEHSITh €ro B IMO3HABAaTEIbHOH, KOMMYHHUKATHBHOM, COIMAIBHON
MpaKkTUKE ¥ MPo(heCCUOHATBLHON OPUEHTAIUH.

OO0OyJaromuics CMOKET.

OTIpeeNATh CBOE OTHOLICHHE K MPUPOIHON CpeIE;
AQHAIM3UPOBATH BIMSHUE YKOJIOTMUECKUX (PaKTOPOB HA Cpely OOMTaHMs )KUBBIX OPTraHU3MOB;

IMPOBOAUTH HpHHHHHLIfI )41 BGpOSITHOCTHBIfI aHaJIn3 O9KOJIOTHYCCKHUX CHTyaHHﬁ;
IMPOTrHO3UPOBATh UBMCHCHUA CUTyalluU IIPU CMCHEC I[CﬁCTBPIH OOHOI'O Q)aKTopa Ha ﬂeﬁCTBHe Apyroro (I)aKTopa;

pacIpoCTpaHATh SKOJIOTMYECKHUE 3HAHUSA U y4aCTBOBATh B IIPAKTUYECKUX JI€JIax 10 3aIIUTE OKPYIKAIOIIEH Cpelsl;
BbIpaXkaTh CBOE OTHOIIEHUE K IPUPOJIE YEPE3 PUCYHKH, COUMHEHUS], MOJIEIIHU, IPOEKTHBIE PaOOTHI.

5. Pa3BuTHEe MOTHBAIIMK K OBJIAJICHUIO KYJbTYPOH aKTHBHOTO MCIIOJIB30BAHUS CIIOBAPEH U APYTHUX MOUCKOBBIX CUCTEM.
O0vyYaroImiics CMOXKET:
OIPENENIATh HEOOXOAUMBIE KITFOUEBbIE TIOUCKOBBIE CIIOBA U 3aIIPOCHI;

OCYHICCTBJIATDH B3aHMOJICHCTBUE C QJICKTPOHHBIMHU ITOMCKOBBIMU CUCTEMAMU, CIIOBAPIAMU;
Q)OpMHpOBaTB MHOXCCTBCHHYIO BLI60pKy M3 IMMOUCKOBBIX UCTOYHHUKOB JIJIA O6’beKTI/IBI/IBaHI/II/I PE3YJIbTATOB ITOHUCKA,

COOTHOCHUTD IOJTyYEHHBIE PE3YJIbTAThl TOMCKA CO CBOEH JESTENbHOCTHIO.
Kommynuxamuenwvie YV

1. VYmenue opraHu3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTENIEM U CBEPCTHUKAMHM; paboTaTh MHANBUAYAIbHO
U B TpyHne: HAXoIuTh oO0Illee pelleHne U pas3peniarb KOH(IUKTBI HAa OCHOBE COIJIAaCOBAHMSI MO3ULMNH M y4dé€Ta MHTEPECOB;
(bopMyIMpOBaTh, APTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE.
OOyuaromuiics CMOXKeT:
OIPEAEIIATH BO3MOXKHBIE POJIM B COBMECTHOM 1€ATEIBHOCTH;
UIpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM NEATENBHOCTH;
NPUHUMAThH MO3UIMI0 cOOECeIHNKA, TOHUMAs MO3ULUIO JPYTroro, pa3inyarh B €ro peyd: MHEHHE (TOUYKY 3pEeHUsl), 10Ka3aTeNIbCTBO (apryMEHTHI),

(bakThl; TUIIOTE3bl, AKCUOMBI, TEOPUU;
OTIpEe/IeIIATh CBOM JIEHCTBUS U IeUCTBUS NapTHEPA, KOTOPBIE CIOCOOCTBOBANM WIIM MPENSATCTBOBAIM TPOIYKTUBHOW KOMMYHHKAIUH;

12
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CTPOUTH TIO3UTUBHBIC OTHOLICHHUS B IIpOIIecce YUeOHOH M MO3HABATEIBHOM I TENbHOCTH;

KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOUYKY 3PEHHUS, B JUCKYCCHH YMETh BBIIBUIATh KOHTPAPI'YMEHTHI, Iepedpa3supoBaTh CBOIO
MBICIIb (BJIaZICHHE MEXaHU3MOM SKBUBAJIICHTHBIX 3aMEH);

KPUTUYECKH OTHOCUTBbCS K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IIpU3HaBaTh OLIMOOYHOCTH CBOEr0 MHEHHUS (€CIM OHO TaKOBO) H

KOPPEKTUPOBATh €r0;

npeiaraTh ATbTEPHATUBHOE PEIICHIE B KOH(DIUKTHON CUTYyAIIHH;

BBIJICTISTH OOIIYIO TOUKY 3PCHHSI B TUCKYCCHH,

JIOTOBAPUBATHCS O MIpaBUJIaX U BOIPOCax JUisi 0OCYKJIEHUsI B COOTBETCTBHUH C IMOCTABJIEHHOM NEpe]l TPYIINON 3a1a4eii;

OpraHM30BbIBaTh yueOHOE B3aMMOICHCTBHIE B TPYIIIE (ONpeaesATh OOIIHe EH, PaCpeIessTh POJIH, J0rOBAPHBATLCS APYT C APYTOM U T. 1.);
YCTpPaHATh B paMKax JManora pa3pbiBbl B KOMMYHUKAILMK, 00YCIOBJICHHbIE HETIOHUMaHHEM/HETIPUSATUEM CO CTOPOHBI cOOECeTHUKA 3a/1a4uH, (POPMBI
WJIM COAEpKaHUA ThaJiora.

2. YMeHue 0CO3HAaHHO MCIOJIb30BATh PEUYEBBIC CPEACTBA B COOTBETCTBUU C 3a/1auyeii KOMMYHHUKAIIMK JJISI BBIPAKEHUSI CBOUX YYBCTB, MBICIIEH U
NOTPEeOHOCTEN IS TJIAHUPOBAHKS W PETYJISLUU CBOCH ACSATEIHHOCTH; BIAJCHUE YCTHOM M MHUCbMEHHOW PEYbl0, MOHOJIOTHUYECKOM KOHTEKCTHOU
peybio.

OOyuarouuiics CMOXKET:
OTIpEeIIATh 33ja4y KOMMYHHUKAIIMHU U B COOTBETCTBUH C HEl OTOMpPATh PeUeBbIE CPENICTBA;
OTOMpATh U UCTIOIB30BATh pEUYEBBIEC CPENICTBA B MPOIIECCE KOMMYHUKAIIMU C IPYTUMHU JIFOJIbMU (IMAJIOT B Mape, B MaJiol TpyIIe U T. 1.);

IPECTaBIATh B YCTHOW WIJIM MUCbMEHHON (popMe pa3BEPHYTHIN MIaH COOCTBEHHON AEATENbHOCTH;
co0JIr01aTh HOPMBI yOINYHON pedn, perJjaMeHT B MOHOJIOTe U IMCKYCCHU B COOTBETCTBUM C KOMMYHHMKAaTUBHOM 3aj1aueii;
BBICKa3bIBaTh 1 0OOCHOBBIBATH MHEHUE (CYKJIEHUE) U 3alpaliiBaTh MHEHHE apTHEPA B paMKax JUaiora;

IMPUHHUMATL PCIICHUE B XOAC AMaJIora U CorjiaCoBbIBaTh €ro € CO6€C€I[HI/IKOM;
CO31aBaTb MUCbMCHHBIC KIIMINWUPOBAHHBIC U OPUTHHAJIBHBIC TCKCTHI C UCTTIOJIb30BAHUCM HeO6XOI[I/IMBIX PCHYCBLIX CPCACTB,

HCITOJIH30BaTh BepOAIbHBIC CPEICTBA (CPECTBA JTOTUUECKON CBSI3M) /IS BBIJICIICHHS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHNS,

HCIIOJB30BaTh HCBGpGaJIBHBIC CpeacCTBa UJIN HATJTIAAHBIC MAaTCpPUAJIbI, HOJIFOTOBJ'ICHHBIC/ 0T06paHHI>IC noa pyKoBOACTBOM YUUTCIIA,
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JACJ1aTh OI.[CHO‘IHBIfI BbBIBOA O JOCTHIKCHHMU LCJIW KOMMYHHUKAIWNU HCEIMOCPCACTBCHHO IIOCJIC 3aBCPHICHUA KOMMYHUKATUBHOI'O KOHTAaKTa U
00OCHOBKBIBAThH €rO0.

2. @®opMupoBaHWE W Pa3BUTHE KOMIIETCHTHOCTH B OO0JIACTH HCIOJB30BaHUS WH(DOPMAIIMOHHOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (majiee —
HKT).
OO0VyYaroIUKICI CMOXKET:

[IeJICHAIIPABIICHHO HCKAaTh M HCIIOJIb30BaTh WH(GOPMAIMOHHBIE PECYpPChl, HEOOXOAUMBIC ISl pEIIeHUS Yy4YeOHBIX W TPAKTHYECKUX 3ajad, C
nomouipto cpencts UKT;

BBIOMpPATh, CTPOUTH W HCIOJB30BATH aJIEKBaTHYI0 HH()OPMAIMOHHYIO MOJETh JIsi MEpeJadyd CBOMX MBICICH CpEICTBAMH E€CTECTBEHHBIX H
(opMabHBIX SA3BIKOB B COOTBETCTBUU C YCIOBHSIMH KOMMYHUKAIIIH;
BBIJICJIATh MH(POPMALIMOHHBIN acleKT 3aJjauu, ONepUpoBaTh JaHHBIMU, UCIIOJIb30BaTh MOJIENb PELICHUS 3aJauH;

UCIIONIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMU (BKJIIOYas BHIOOP aleKBATHBIX 3a7au€ WHCTPYMEHTAJIBHBIX MPOTrPaMMHO-AIMapaTHBIX CPEACTB U
CEpBUCOB) /ISl pelICHUs] MHPOPMALMOHHBIX ¥ KOMMYHUKAIIMOHHBIX YYEOHBIX 33[a4, B TOM YHUCIIC: BBIYHCICHHUE, HAMCAHUE MUCEM, COYMHEHUH,
JIOKJIA/IOB, pedepaToB, CO3JaHUE IPE3CHTANN U JIp.;
UCTIOJIB30BaTh HH(OPMAIHIO C yUYETOM 3TUYECKUX U IPABOBBIX HOPM;
co3laBaTb HMH(POPMAIMOHHBIE PECypChl Pa3HOrO THUIMA W JUIS pPa3HBIX ayJUTOpUH, coOMIoAaTh HMH(OPMALMOHHYIO THUTHEHY W IpaBuia
UH(POPMALIMOHHOM 0€30MacHOCTH.
Ilpeomemnoie pe3yromamul

OO0yyaronuiics MoJy4uT BO3MOKHOCTD J1J1s1 GOPMUPOBAHHUS CIIEIYIOIINX IPEIMETHBIX Pe3yIbTaTOB:
3HaHUS O MPHUPOJIE BAKHEHIINX (PU3MUECKUX SBICHUM OKPY)KAIOIIEro MUpa M MOHHMaHUE CMbIciaa (GU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b
W3YUYEHHBIX SIBJICHUN;
YMEHHS TOJb30BaThCS METOAAaMH HAy4YHOTO WCCIEIOBAHUS SIBICHUM MNPUPOABI, MPOBOAUTH HAOMIOJIEHUS, IUIAHUPOBATH W BBHIMOIHSITH
IKCIIEPUMEHTHI, 00pabaThIBaTh PEe3yIbTaThl U3MEPEHHIA, TPEICTABIAThH PE3yIbTAThl H3MEPEHUH C TTOMOIIBIO Ta0ull, TpaduKoOB U GOpMYI,
00Hapy»XKUBaTh 3aBUCUMOCTU MEXIY (DU3HMUECKUMU BEIHMUYMHAMHU, OOBACHATH MOJYUYEHHBIC PE3yJIbTaThl U JENaTh BBIBOJBI, OIICHUBATh T'PAHUIIBI
MOTPEIIHOCTEN PE3yIbTATOB H3MEPEHU;
YMEHHUSI IPUMEHSATh TEOPETUYECKUE 3HAHUS 10 (PU3HKE Ha MTPaKTUKE, penaTh pU3NUecKue 3a/1a4l Ha IPUMEHEHNE MOTyUYEeHHBIX 3HAaHUM;
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YMCHHUA W HABBIKU IPUMCHATH ITOJYYCHHBIC 3HAHUA JIA O6’b$ICHeHI/I$I IIPHUHIHIIOB I[GflCTBHSI BaXHEHIINX TEXHUYCCKHX yCTpOfICTB, pemicHus
MPAKTUYCCKUX 3aJdaqd HOBCCHHGBHOfI JKU3HHU, 06€CH€‘I€HI/IH 0€e30IMacHOCTH CBOEH JKHU3HH, pPALUOHAJIBHOI'0 MNPHUPOAOIIOJIB30BAHUA W OXpPaHbI
OKPY’KaIoIleH cpefbl;

dbopmupoBanue yOexaeHUS B 3aKOHOMEPHOH CBSI3M U TO3HABAEMOCTH SIBICHUN MPHUPOJbI, B OObEKTHUBHOCTH HAYYHOrO 3HaHHUS, B BBICOKOM
LEHHOCTH HayKH B Pa3BUTUM MATEPUATILHON U TyYXOBHOU KYJIBTYpBI JIFOIEH;

pa3BUTHE TEOPETHUYECKOTO MBIIUICHUS HAa OCHOBE (POPMUPOBAHUS YMEHHMM yCTaHABIMBATH (DAKThI, pa3IndaTh MPUUYUHBI U CIEJICTBUS, CTPOUTH
MOJIEIH U BBIABUTaTh TMIIOTE3bI, OTHICKUBATh U (DOPMYJIUPOBATH JOKA3aTEIbCTBA BHIABUHYTHIX THIIOTE3, BEIBOJUTH U3 DKCIIEPUMEHTAIbHBIX (PaKTOB
N TCOPCTUUCCKHUX MOI[CJICI\/JI (1)I/I3I/I‘-IGCKI/I€ 3aKOHBI,

KOMMYHHUKATHBHBIC YMCHUSA: HOKJIAAbIBATH O PE3yJibTaTax CBOCTO HCCICAOBAHHA, YHYAaCTBOBATbL B AUCKYCCHHM, KPATKO M TOYHO OTBCYATH Ha
BOTIPOCHI, UCTIOJIb30BATh CIIPABOYHYIO JINTEPATYPy U APYyTHUe HCTOUHUKU MH(OpMAIIH.

OO01muKMH TpeIMETHBIMU pe3yJIbTaTaMu 00YUYEHHUS 110 JaHHOMY KYpCY SIBJISIIOTCS:

YMEHHE I0JIb30BAThCSI METO/IaMU HAYYHOT'O UCCIIeI0OBAHUS SIBJICHUM MPUPO/IbI: TPOBOAUTH HAOIIOICHUS, INIAHUPOBATH U BBIOJIHATH
IKCIIEPUMEHTHI, 00padaThIBaTh Pe3yIbTaThl M3MEPEHUH, IPEICTABIATH PE3yJIbTAaThl H3MEPEHUH C IIOMOIIBIO TaOIHIL, TpaduKOB U HOPMYI,
O6H21py>KI/IBaTI) 3aBUCUMOCTH MCKIY (1)I/I3I/I‘~I€CKI/IMI/I BCJIMYHMHAMMU, O6’b$ICH$ITI) PE3YJILTATHI U A€JIaTh BBIBOAbI, OLICHHUBATDL I'PAHHUILIbI HOI‘pGHIHOCTCﬁ
pe3yJIbTaTOB U3MEPEHUI;

pa3BUTHE TEOPETHUUECKOTO MBIIIUICHUS HA OCHOBE (JOPMUPOBAHUS YMEHHUH YCTaHABINBATh (DaKThI, pA3TUYaTh IPUUUHBI U CIEJCTBUS, HCIIOIH30BATh
dbuznyecKkue MOJeNH, BBIIBUTATh TUIIOTE3bI, OTHICKUBATH U (JOPMYIUPOBATH JOKA3aTENbCTBA BBIIBUHYTHIX TUIIOTE3.

Conep:xanue y4e0HOI0 npeaMera
7 kaacc (68 4, 2 4 B HeeN10)

Beeoenue (4 u)

Odusznka — Hayka o mnpuponae. dusmyeckue spieHus. Ousznueckue cBoiicTBa Ten. HabmropeHwe u omucaHue (GU3NYECKUX SBICHUM.
Ouznyeckue BeIUMUMHBI. M3MepeHns (pu3nyeckux BENWYHWH: UIMHBI, BpeMeHHU, Temneparypbl. Gusndeckue npubopbl. MexxayHapoaHas cuctema
enuHull. TOYHOCTh U MOTPENTHOCTh n3MepeHnil. du3nka U TEXHUKA.

Ilepsonauanvnuie ceedenus o cmpoenuu geujecmea (5 u)

Crpoenue BemectBa. OmNbITHI, JOKa3bIBAKOIIME aTOMHOE CTPOCHHE BEIIECTBAa. [E€IJIOBOE JBHKEHHE aTOMOB M MOJIEKYJ. bpoyHOBCkoe

neuxenue. uddysus B razax, )KUIKOCTIX U TBEPIBIX Tenax. BzaumoneiicTBue yacTuil BemecTBa. ArperaTHble COCTOSIHUS BeriecTBa. Mojenu
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CTPOCHHS TBEPABIX TN, XHUAKOocTed W ra3oB. OOBSCHEHHE CBONCTB Tra3oB, JKUJIKOCTEH M TBEPIABIX TEJI HA OCHOBE MOJICKYJISIPHO-
KMHETUYECKUX MPEICTaBICHUN.

B3aumooeiicmeusn men (21 u)

Mexannueckoe aprkeHue. Tpaekropus. [lyts. PaBHoMepHoe u HepaBHOMepHOE nBmxkeHHe. CkopocTh. I'paduku 3aBUCMMOCTH MyTH U
MOJYJISI CKOPOCTH OT BpeMeHM ABumkeHus. Muepuusa. MueptHocTh Ten. B3aumoneiictBue ten. Macca tena. M3mepenune macceol teina. 1InotHoCcTh
BemiectBa. Cuna. Cuna tsbkect. Cuita ynpyroct. 3akoH ['yka. Bec Tena. CBA3b MEXAYy CHIION TSXKECTU U Maccou Tesia. Cuiia TSHKECTH Ha APYTuxX
minanerax. Junamomerp. CrioxeHue ABYyX CHWJI, HalpaBJIEHHBIX MO OJAHOW mpsiMol. PaBHonelcTByromast AByx cui. Cuiia tpenus. dusznyeckas
npupoa HebecHbIX Ten COTHEUHOM CUCTEMBI.

Jlaenenue meepovix mein, 3cuokocmei u 2azoe (23 u)

Hasnenue. /laBnenue tBepabix Ten. JaBnenue raza. OObsicHEHHE JaBICHUS T'a3a Ha OCHOBE MOJICKYJISIPHO-KMHETUYECKUX MPE/ICTaBICHUIA.
[lepenaua naBnenus razamu U kuakocTsmu. 3akoH [lackams. CooOmaromuecst cocylsl. ATMocepHoe naBieHHe. MeToasl H3MepeHHs
atMocdepHoro nasienus. bapomerp, MaHOMETp, TOPIIHEBOM KHUIKOCTHBINA Hacoc. 3akoH Apxumeza. Y cioBus IiaBaHus ten. Bo3ayxoriaBanue.
Paboma u mownocmo. Inepeus (14 )

Mexanuueckasi pabora. MormaocTs. [IpocTbie MexaHn3Mbl. MOMEHT CHIIBI. Y CIIOBUSI paBHOBECHS pbluara. «30JI0TO€ MPaBUIIO» MEXaHHUKHU.
Buns! paBaoBecus. Koadduuuent noneznoro aevicteus (KI1). Dueprus. [lorenuunansHas u kunetndeckas sueprus. [IpeBpaiienue sHepruu.
Pezepenoe epemsa (3u)

8 ku1acc (68 4, 2 u B Hexe110)
Tennoevie agrenusn (25 u)

TemnoBoe nBmwkenue. TemiaoBoe paBHOBecue. Temmeparypa. BHyTpenHsas sueprus. PabGora u Termmonepenaua. TermionpoBOAHOCTb.
Konsekuus. Mznyuenue. KonudecTBo TemnoTel. Y aenbHas TEIUIOEMKOCTh. PacueT komudecTBa TEIUIOTHI IPHU TEIIooOMeHe. 3aKOH COXpaHEHUs U
MPEBpAIICHUs] SHEPIMM B MEXAaHMYECKUX M TEIUIOBBIX Mpoleccax. llnaBireHue M oTBepleBaHHE KPUCTAIUIMYECKUX TeJ. YJenbHas TemioTa
riaBnenus. Vcnapenue u koHaeHcanws. Kumenue. BrakHocTh Bo3myxa. YaenbHas TemioTra mapooOpazoBaHus. OObsICHEHHE H3MEHEHHS
arperaTHoOrO COCTOSIHHS BEIIECTBA HAa OCHOBE MOJIEKYISIPHO-KMHETUYECKUX mpezacTaBieHuil. [IpeoOpa3zoBaHue SHEpPruu B TEIUIOBBIX MAaIlIMHAX.
JIBurarens BHyTpeHHero cropanus. [lapoBas TypOuHa.

TeJsl. DKOJIOTUUECKHE MPOOIEMBbI UCTTOJIH30BAHUS TETJTIOBBIX MaIITHH.
Hus (27 u)

OnekTpuszanua Ten. J[Ba poja  2JIEKTpUYECKUX 3apsAloB. B3aumoneicTBue 3apsiKE€HHBIX Tenl. [IpOBOJHMKHM, IUANEKTPUKHA U

MOJYIPOBOIHUKU. DIEKTPUUECKOE MOJIe. 3aKOH COXPAaHEHHSI SJIEKTPUUECKOTO0 3apsiia. J(eTuMocTh lIeKTprudeckoro 3apsaaa. QinekTpoH. CTpoeHue
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aToma. DIIeKTpUYECKHI TOK. JleHCTBHE IEKTPUUECKOro MOl Ha 3JIEKTpUYEcKue 3apsiibl. VICTOYHMKH TOKa. DiekTpuueckas nenb. Cuna
TOKa. DJIEKTPUYECKOE HAIIPSDKEHUE. DIEKTPUUECKOE COIIPOTUBIICHHUE.
3akon Oma i yyactka nenu. [locnemnoBaTenbHoe U napajielbHOE COSTUHEHNE TPOBOIHUKOB. PaboTa M MOIIHOCTD 3JEKTPUYECKOTO TOKA. 3aKOH
Jbxoyns—IJlenua. Konnencarop. IIpaBuna 6e3onacHocT pu padboTe ¢ 31eKTponpruOopamu.

Inekmpomaznumnvie senenusn (9 u)

OmnbIT Opcrena. MaruutHoe nosne. MarHuTHoe Iojie HPSMOTO TOKAa. MarHuTHOE IoJie KaTyIIKM ¢ TOKOM. IloCTOsHHBIE MarHMTHI.
MarsutHoe 1oJyie IOCTOSHHBIX MarHUTOB. MaruutHoe nosie 3emun. B3aumoneiictBue MarHuToB. [leificTBue MarHUTHO- ro IOJI HAa MPOBOJHUK C
TOKOM. DJIEKTPUUECKUIl IBUTATEIIb

Ceemoeuvie asnenusn (9 u)

Hctounuku csera. [IpsmonnHeiiHoe pacnipocTpaHeHue cBera. Buaumoe apuxkeHue cBetuwil. OTpakeHHe CBeTa. 3aKOH OTPaKEHUs CBETa.
[Tnockoe 3epkaino. Ilpenomnenue cBera. 3akoH mnpenomiieHus: cBera. JIuH3bl. DoOKycHOe paccTosHUE JMH3bL. ONTHYECKas CWiia JIMH3BIL
N3obpaxkenus, naBaembie THH30M. ['11a3 Kak ontndeckas cucreMa. OnTHYecKue mpruoopsI.

9 kaacc (68 4, 2 4 B HegeJ110)
3aKonwl 63aumooeiicmeus u 0suxcenus men (28 u)
MartepuanpHas Touka. Cucrema otcueta. [lepememnienne. CKOpoCTh NPSAMOIMHEHMHOTO paBHOMEpPHOTo IBMkeHHs. [IpsmonuHeiHoe
PaBHOYCKOPEHHOE JIBI)KEHUE: MTHOBEHHAs! CKOPOCTh, yCKOpPEHUE, nepemenienue. ['paguku 3aBUCHMOCTH KHHEMAaTHYECKUX BETTUYUH

OT BpPEMEHU IIpM PAaBHOMEPHOM U DPAaBHOYCKOPEHHOM JBMKE€HMH. OTHOCHUTENBHOCT MEXAHUYECKOTO JBMKEHUA. ['‘eoneHTpuyeckas u
reJINOIeHTpUYecKasl CUCTeMbl Mupa. MHepuuanbHas cucrema orcuera. 3akoHsl Hetotona. CBoboiHOE naneHue. HeBecoMocTh. 3aKOH BCEMHPHOTO
TaroreHus. [MckyccrBenHble ciiyTHUKY 3eMid. | mmyibc. 3akoH coxpaHeHus umnyJibca. PeakTuBHOE ABMXKEHUE.

Mexanuueckue konevanus u 6oinwl. 38yk (13 u)

Konebarenbnoe neuxenue. Konebanust rpysa Ha npyxuHe. CBoboaHsle koineOanus. KoneGarenbHast cucrema. MasTHUK. AMILTUTY]A,
nepuoj, yactora konebanuid. [["apmonmdeckue konebanwus|. [IpeBpamienne sHepruu nMpu KoineOaTeaTbHOM JBMKCHUH. 3aTyXalolue KoJeOaHusl.
Brinyxnennsie konebanus. Pezonanc. Pacnpoctpanenue xkonebanuii B ynpyrux cpefax. [lonepeunsie u nmpooibHble BONHbIL. J[nrHa BoiHbI. CBA3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ pacHpOCTpaHEHHUs M MepHOoJoM (4acToToil). 3BykoBble BOHBI. CKOpOCTh 3ByKa. BricoTa, TeMOp M I'pOMKOCTb
3ByKa. Jx0. 3ByKOBOH pe3oHaHc. [MHTepdepenms 3Bykal.
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! Inekmpomaznummuoe none (16 u)

OnHOpOHOE W HEOAHOPOIHOE MarHWTHoOe mnoJje. HampaBienue Toka M HampaBlieHUE JTUHHUHA ero MarHUTHOro nousis. [lpaBuino OypaBunka.
Ob6napy>xeHue MarauTHoro noss. IlpaBuno neBoit pyku. Maaykunsa marautHoro nois. MarautHelid notok. Onelitel @apazes. DaeKTpOMarHuTHas
uHayKusa. Hanpasnenue mHIyKiuMoHHOTO TOKa. IIpaBuno Jlenua. fIBnenune camounaykuuu. [lepeMeHHbIl TOK. ['eHepaTop mEPEMEHHOr0 TOKa.
[IpeobpazoBanus sHEpTrUM B AeKTporeneparopax. Tpanchopmarop. [lepenaua snekTpuuecKor SHEPTUN HA PACCTOSTHHE. DJIEKTPOMAarHUTHOE TOJIE.
DNIeKTpOMarHuTHele BOJHBL. CKOPOCTh PACIPOCTPAHEHHS SJIEKTPOMArHUTHBIX BOJIH. BIusHHE 3JIEKTPOMArHUTHBIX M3JIYyYEHUW Ha >KUBBIC
opranu3mbl. Konebarenbubiii koHTyp. [lomyuenue snekrpomarHuTHBIX KoseOaHuil. Ilpunuunel paauocBasu u TeneBujeHus. [Murepdepenuus
cBeTa.| DnekTpoMarHuTHas npupona ceera. IIpemomnenue cBera. Ilokazarens mpenomienus. Jucnepcus cBeta. I[Bera ten. [Cnekrporpad u
CHeKTpocKoIl. | Tumnel ontuyeckux crnekTpoB. [CrnekTpaibHblii aHanus.| [lormomenue u ucnyckanue csera aroMamu. [IpoucxoxxaeHue auHenyaTbiX
CIIEKTPOB.

Cmpoenue amoma u amomnozo aopa (12 u)

PannoakTHBHOCTh Kak CBUIECTENHCTBO CIOXKHOTO CTpPOEHHUS aToMOB. AJjbda-, 6eta- u ramma-uznydenus. Onwitel Pesepdopna. SAnepnas
MOJIeNIb aroma. PaauoakTuMBHbIE NpeBpallleHus aToOMHbIX sjaep. CoxpaHeHHE 3apsIoOBOIO M MAacCOBOIO YHCEN IpU SAEPHBIX PEAKLUSX.
DKCIepuMEHTaIbHbIE METO/Ibl HccleoBaHus YacTull. IIpoToHHO-HEWTpOHHAs Moienb sapa. PU3NUECKUl CMBICT 3apsIOBOIO U MACCOBOI'O YHCEIL.
W3zotonsr. [IpaBuia cmemienus s anbda- u 6era-pacmana npu SACPHBIX PEakisiX. JHEPTHsl CBsI3M YacTHIl B siupe. [lenenne saep ypana. LlenHas
peakius. SaepHas 3HepreTuka. IKOJIOrHYeCcKre MpoOIeMbl padoThl aTOMHBIX AIeKTpocTanuui. JJozumerpus. [lepuon nomypacnana. 3akox
paauoaKTUBHOTO pacnaaa. BiusHue paaroakTUBHBIX U3TyYEHUM Ha JKUBBIC OpraHu3Mbl. TepMmosinepHas peakuus. Mcrounuku sneprun ConHia u
3BE3I.

Oco0eHHOCTH OLICHKHM IPEeIMETHBIX Pe3yJIbTATOB

OneHka MpeIMEeTHBIX Pe3yJlbTaTOB MPEACTABIsIET COOON OIEHKY JOCTIKEHHS OOYyYarolIMMCS IUIAHUPYEMBIX Pe3yJIbTaTOB MO OTAEIbHBIM
npeaMeTam.

dopMHUpOBaHUE 3TUX PE3YJIHTATOB O0ECIEUNBAETCS 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTeNbHOrO Mpoliecca — y4eOHBIX MPEAMETOB.

OCHOBHBIM 00BEKTOM OIICHKH MPEAMETHBIX Pe3yJbTaTOB B COOTBETCTBUH C TpeboBaHWsMU CTaHAapTa SIBISETCS CIIOCOOHOCTh K PEIICHHUIO
y4e0HO-TT03HABATENbHBIX U YYEOHO-TPAKTUUYECKUX 3a/lad, OCHOBAHHBIX HA M3y4yaeMOM YydyeOHOM MaTepuaie, ¢ HCIOJIb30BaHHEM CIIOCOOOB
JEHCTBUM, PpEJICBAHTHBIX COACP)KAHUIO Y4YEeOHBIX TMPEIMETOB, B TOM YHCJIE€ METANpeIMETHBIX (MO3HABaTEIbHBIX, PETYJISTUBHBIX,
KOMMYHHMKATHBHBIX) JEHCTBHIA.

Cucrema OIIEHKH TPEIMETHBIX pPE3yJIbTAaTOB OCBOCHHs YUYEOHBIX MpOTrpamMM C Y4€TOM YpPOBHEBOTO Mojaxojna, mpuHstoro B CranmapTe,
MpeAnojaracT BblaeJieHHe 0a30BOr0 YPOBHSI JOCTH:KEHMH KAaK TOYKHM OTCYETA NpPU MOCTPOCHUH BCEU CHUCTEMBbl OIIEHKM M OpraHHU3allud
WHAUBUAYAIBHON pabOThI ¢ 00y4aIOIIUMUCS.

18



TOUKA i!pocm

PeanbHbIie TOCTHKEHUS 00YYAIOIUXCS MOTYT COOTBETCTBOBATh 0A30BOMY YPOBHIO, @ MOTYT OTJIMYAThCS OT HEr0 Kak B CTOPOHY MPEBBILICHNUS,
TaK ¥ B CTOPOHY HEAOCTHKCHHUS.

[TpakTHKa MOKa3bIBAET, YTO JUUIsI OMMCAHUS TIOCTHIKEHUH 00YyJaronuXcs 1eJIecCO00pa3HO YCTAHOBUTD CIIEAYIOLIHNE MSATh YPOBHEH.

Ba3oBblii ypoBeHb JOCTH:KEHMH — YpPOBEHb, KOTOPBIM JEMOHCTPHUPYET OCBOCHHE YUYCOHBIX JEHCTBHM C OMOPHOW CHUCTEMOW 3HAHHWH B
pamKax Juana3zoHa (Kpyra) BblAelIeHHbIX 3afad. OBianeHue Oa30BBIM YPOBHEM SIBIISIETCSI JIOCTATOYHBIM JJISi MPOAOJIKEHHsS OOydeHus Ha
cienymoomield cryneHu oOpa3oBaHHMs, HO He 10 NpoduIbHOMY HampaBieHHio. JlocTuxkeHHio 0a30BOro YpOBHS COOTBETCTBYET OTMETKa
«YJIOBJIETBOPUTEIBHO» (MM OTMETKA «3», OTMETKA «3aYTCHO).

[IpeBbilienre 0a30BOTO YPOBHS CBHUAETEIHCTBYET 00 YCBOGHHU OMOPHOM CHCTEMbl 3HAHUN Ha YPOBHE OCO3HAHHOTO MPOU3BOJIHHOIO
OBJIAJICHUS] YUEeOHBIMU JCHCTBUSMH, a TAKKE O KPyrosope, MHUpOTe (UIU U30MpaTeIbHOCTH) UHTEpecoB. LlenecooOpa3sHo BBIACTUTE CIEIYIOIIHe
JIBa YPOBHSI, NpeBbIMIAOIIe 0230BbIii:

* NOBBILIEHHBIH YPOBEHb TOCTHKCHHUS TUNIAHUPYEMBIX PE3yJIbTATOB, OLEHKA «XOPOIIO» (OTMETKA «4»);

* BBICOKHI YPOBeHb JIOCTHKCHUS TUNIAHUPYEMBIX PE3yJIbTATOB, OLIEHKA «OTIMYHO» (OTMETKA «5»).

[loBbIlICHHBIH M BBICOKMI YpPOBHU JIOCTM)KEHHUS OTJIMYAIOTCA IO IOJHOTE OCBOEHUS IUIAHUPYEMBIX pE3yJIbTaTOB, YPOBHIO OBIIAJCHUS
y4e€OHBIMU JEUCTBUAMH U CHOPMHUPOBAHHOCTHIO HHTEPECOB K JAHHOM MPEAMETHOM 001acTH.

WupuBuayanbHble  TpaeKTOpUM oOydeHHsi OOy4aromuXcs, JEMOHCTPUPYIOUIMX TIOBBIIICHHBI ¥ BBICOKUH YPOBHH IOCTIDKEHHIA,
1eaecooopasHo GopMHUPOBATH C YUYETOM HMHTEPECOB ITUX OOYYAIOIMIMXCSA W WX TUIaHOB Ha Oynymiee. [Ipy Hamuyum yCTOWYUBBIX HMHTEPECOB K
yu4eOHOMY IpeIMETy W OCHOBATEIbHOW IMOATOTOBKHM MO HEMY Takue oOydaronuecs MOTyT ObITh BOBJIEUYEHBI B NMPOEKTHYIO AEATENBbHOCTb IO
IpeMEeTy U COPUEHTUPOBAHbBI Ha IPOI0JIKEHHE 00YUYEeHHs B CTApILUX KJlaccax Mo JaHHOMY MPOQUIIIO.

Jlnist onucanys NOArOTOBKY yUallluXcs, YpOBEHb TIOCTHKEHUH KOTOPBIX HUKe 0a30BOr0, 11€7€CO00pa3HO BBIACTUTH TAaKXKe J1Ba YPOBHS:

* MOHMKEHHBIH YPOBEHb JIOCTIKEHUH, OLIEHKA «HEYAOBIECTBOPUTEIBLHO» (OTMETKA «2»);

* HHM3KHUI YPOBEeHb JOCTIDKEHUH, OllEHKa «ILIT0X0» (0OTMETKa «1»).

Henoctuxenue 6a30Boro ypoBHs (HMOHM)KEHHBIH M HU3KUH YPOBHHU JOCTHKEHHI) (UKcHpyeTcs B 3aBHCHUMOCTH OT 00bEMa M YpOBHS
OCBOEHHOTI'0 1 HEOCBOEHHOT'O COJAEPKAHUS IIPEAMETA.

Kak mpaBuiio, mOHUKeHHBIH YPOBEHb JIOCTHXEHUN CBUIETEIbCTBYET 00 OTCYTCTBUHM CHCTEMaTH4YecKOd 0a30BOM MOJITOTOBKH, O TOM, YTO
00y4aromuMcsl He OCBOEHO JIaXKe U MOJIOBUHBI IIJITAHUPYEMBIX PE3YJIbTaTOB, KOTOPHIE OCBAWBAET OOJIBIIMHCTBO O0YUAIOLIUXCS, O TOM, UTO UMEIOTCS
3HauUUTENbHbIE MpoOebl B 3HAHUAX, JalbHeliee oOydeHue 3arpynHeHo. [Ipu sTom oOydarommuiics MOKET BBINOJHATH OTAEIbHBIE 3aJaHUs
NOBBILIEHHOTO YpoBHs. JlaHHas rpymnma oOydarommxcs (B cpeHeM B Xojae oO0yueHus cocraBismoomas okoio 10%) TpeOyer crnenuasbHOM
JTUArHOCTHKY 3aTPYyAHEHUI B 00y4eHUH, IPOOENIOB B cUCTEME 3HaHUM M OKa3aHHUH 1ieJIeHAPaBI€HHONW MOMOIIH B IOCTH)KEHUU 0a30BOr0 ypOBHSI.
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Hu3kuii ypoBeHb OCBOEHHS IJIAHUPYEMBIX PE3yJbTATOB CBUICTEIHCTBYET O HAIWYHHM TOJBKO OTICIBHBIX (PparMEeHTapHBIX 3HAHUH I10
npeaMeTy, JajibHeliiee 00ydeHHME NPaKTUYECKH HEBO3MOXHO. OOyuarommmcsi, KOTOpbIE JIEMOHCTPUPYIOT HHU3KHHA YPOBEHb JOCTH)KEHUH,
TpeOyeTcs crieruanbHasi IOMOIIb HE TOJBKO MO y4eOHOMY HpPEIMETy, HO U M0 ()OPMHPOBAHUIO MOTHBAIMM K OOYYEHUIO, pa3BUTHIO HHTEpEca K
U3y4aeMol MpeAMETHON 00JacTH, MOHMMAHUIO 3HAYMMOCTH MpeAMeTa AJis KM3HU U JAp. TOJNbKO HaJW4He MOJOKUTEIbHOM MOTHBALIMM MOKET
CTaTh OCHOBOM JIMKBUJAIMH ITPOOEJIOB B 00y4YEeHUH AJIs JaHHOW TPYMIIBI 00YYaroIHXCs.

IlepeyeHb (PPOHTAIBHBIX JIA0OPATOPHBIX PadOT
7 knacc

1. Ompenenenue NeHBI ASTCHUS U3MEPHUTEIHLHOTO IPHOOPA.

Ornpezenienre pa3MepoB MaJbIX TEJ.

M3mepenne Maccsl Tena Ha phIYaKHBIX BECaX.

N3mepenune oobema Tena.

Omnpenenenue MI0THOCTH TBEPIOTO TeNa.

I'panyupoBanue npyKUHbI 1 U3MEPEHHUE CUII JUHAMOMETPOM.

Ornpeziesienre BHITAIKUBAIONIEH CUIIBI, ACHCTBYIOIIEH Ha TOTPY>KEHHOE B KHUIKOCTH TEJIO.
BrisicHeHue ycioBui TIaBaHUs Tea B KUAKOCTH.

BrisicHeHme ycoBUs paBHOBECHS phlyara.

10 Omnpenenenne KIIJ] npu mogseme Tena mo HaKJIOHHOM IITOCKOCTH.

©ONOU AW

8 kiacc

CpaBHeHUE KOJIMYECTB TEIUIOTHI IPH CMEIIMBAHUH BOJIbI Pa3HOM TEMIIEPATYPHI.
N3MmepeHne yaeabHOM TEMI0EMKOCTH TBEPAOTO Tea.

M3MmepeHue BIIaXXHOCTU BO3yXa.

COopKa 2JIeKTpUYECKOl LIeNU U U3MEPEHUE CUJIbI TOKA B €€ PA3IMYHBIX YUaCTKaX.
N3mepenue HanpsKeHUs Ha pa3IMUHbIX YYaCTKaX 3JIEKTPUUYECKOH LIeTH.
PerynupoBanue cHIIbI TOKa PEOCTaTOM.

W3mepeHne conpoTUBICHUSI TPOBOJHUKA IPU MOMOIIM aMIIEpMETpa U BOJIbTMETPA.
N3mepeHne MOIIHOCTH U paboThl TOKA B 3JIEKTPUUECKOH JlaMIIe.

©ooN A wWDNE

COopKa JeKTpOMarHuTa ¥ UCIIBITAHUE €T0 JICHCTBHS.
10 N3ydeHue s1eKTpuYecKoro JBUraTesisi HOCTOSTHHOTO TOKa (Ha MOJENHN).
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11. Iony4yenue n300paxeHNs: IPY TOMOIIH JTUH3BI.
9 knacc
HccnenoBanue paBHOYCKOPEHHOI'O ABM)KEHUS 0€3 Ha4aJIbHOU CKOPOCTH.
N3mepenue yckopeHust CBOOOIHOTO MaJAEeHUs.
HccnenoBaHue 3aBUCUMOCTH NIEPUO/A U YACTOThI CBOOOHBIX KOJIEOaHUH MasTHUKA OT JAJIMHBI €r0 HUTH.
N3yuenue sBICHUS IEKTPOMarHUTHON MHIYKIIHH.
W3yuenue neneHus sapa aroma ypasa 1o ¢gortorpaduu TpeKos.
N3yueHne TpeKOoB 3apsKEHHBIX YaCTHI] 110 TOTOBBIM (oTorpadusiM.

Ilepeyennb neMoOHCTpaLMd.

oukrwhrE

Mexanuka

PaBHOMEpHOE IBUKECHUE.

OTHOCUTEIBHOCTD ABHXKEHUS.

[TpssMoNIMHEHHOE ¥ KPUBOJIMHEHHOE JIBHYKCHHE.

HanpagieHne CKOPOCTH MPH JIBUKEHUH 110 OKPYKHOCTH.

[Tanenue Ten B pa3pexeHHOM IpocTpaHcTBe (B TpyOke HpioToHA).
CBobosHbIe KoebaHUs Ipy3a Ha HUTH U Ipy3a Ha MpY>KUHE.
OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.
Konebmtomieecs Teno kak UCTOUHUK 3BYKa.

©oo NSO WDNE

OHI)ITBI, HUIUTIOCTPUPYIOIIUC ABJICHUSA UHEPIIHUU U B3&I/IMOI[CI>1CTBI/I$I TECII.

[EEN
o

. Cunel TPCHUS ITOKOA, CKOJIBKCHUS, BA3SKOT'O TPCHUA.

[EEY
[

. 3aBUCUMOCTb CHUJIbI YIPYTOCTH OT AeopMalivy MpyKUHbI.

[EEN
N

. Bropoii 3akon HeroTOHa.

[N
w

. Tpernii 3akoH HproToHa

. 3aKOH COXpaHEHUsI UMITyJIbCa.

. PeakTuBHOE ABMKEHUE.

. Moznenp pakeTsl.

. I3MeHeHue 2Hepruu Tena mpu COBEPIICHUU PadOTHI.

R el
~N o o1 b
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18. Ilepexon NOTEHIIMATBLHON SHEPTHUH B KUHETHYECKYIO U 0OPATHO.

19. 3aBucUMOCTb JAaBJICHUS TBEPJIOTO TeJla HA ONOPY OT JCHCTBYIOMICH CHIIBI U TUIOMIAIHN OMOPHI.
20. O6HapyxeHne aTMoc(hepHOro JaBICHHUS.

21. smepenue atMochepHOTO AaBICHHUS OApOMETPOM-aHEPOUIOM.

22. Tlepenaua naBneHus )KUIKOCTSIMHU U Ta3aMU.

23. YCTpOHCTBO U ACHCTBUE THAPABINYECKOTO IIpecca.

24. CTpoOOCKOITMYECKHI METOJT U3YUCHUS JBUIKEHUS TEa.

25. 3amnuch KoinedaTeabHOro ABUKEHUSL.

Tennoevie aenenus.
1. CxxumaeMocCTb ra3os.
2. Juddysus ra3zos, ;KUIKOCTEH.
3. Mogenb Xa0THYECKOTO JBUKECHHS MOJIEKYII.
4. MexaHuyeckasi MOJENb OPOYHOBCKOTO JIBUKECHHUSI.
5. O6weM u Gopma TBEpIOTO Tea, KUIKOCTH.
6. CBoiICTBO Tra3a 3aHUMATh BECh MPEIOCTABICHHBIN €My 00BEM.
7. CnocoObl U3MepeHHUs IIOTHOCTH BELIECTBA.
8. CueryieHne CBHHIIOBBIX IMJIAHIPOB.
9. H3meHeHme BHYTPEHHEH SHEPTUH TeJa IPU COBEPIICHUH PabOTHI U TP TeTIonepeaaye.
10. CpaBHeHue TerI0eMKOCTeH Tel 0AMHAKOBON MacChl.
11. McniapeHue pa3auyuHbIX KUAKOCTEH.
12. OxnaxxaeHue KuAKOCTeH MpHU NCITAPEHUH.
13. TTocTOSHCTBO TeMIepaTypbl KUIIEHUS KUAKOCTH.
14. TInaBneHue 1 OTBepAECBaHNE KPUCTAIIMYECKUX Tell.
15. MI3mepenue BIa)XHOCTH BO3/1yXa ICUXPOMETPOM HIIU THTPOMETPOM.
16. YcrpoicTBO U 1efiCTBHE YETHIPEXTAKTHOTO IBUraTes sl BHYTPEHHETO CrOpaHusl.
17. YcTpoiicTBO nepBoil TypOUHBI.

Inekmpuueckue u INEKMPOMAZHUMHbLE ACICHUA.
1. DnexTpusanus pa3aIMyuHbIX Tell.
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. BsaumopeiicTBie HasneKTprU30BaHHbIX Tell. J[Ba pona 3apsaoB. OnpeneneHue 3apsia Ha3JIeKTPU30BaHHOIO Tela.
. DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX IIAPUKOB.
. CocTaBiieHnE AJIEKTPUUYECKON LIEIH.

. I3MepeHue cuibl TOKa aMIIepMETPOM.

. I3MepeHne HanpsKeHNs BOJIBTMETPOM.

. 3aBUCUMOCTb CHJIbI TOKA OT HAIIPSDKEHUS Ha Y4aCTKE LIENIH U OT CONPOTHUBIICHUS 3TOI0 y4acTKa.
. U3MepeHne conpoTuBiIeHUM.

. HarpeBanue npoBOHUKOB TOKOM.

. B3aumozeicTBre IOCTOSHHBIX MarHATOB.
. PacnionosxeHne MarHuTHBIX CTPEJIOK BOKPYT IIPSIMOIO IPOBOAHMKA U KaTYIIKU C TOKOM.
. B3aumozeicTBue napajienbHbIX TOKOB.

. JlelicTBM€ MarHUTHOTO TOJIS1 HA TOK.

. JIBMKeHue npsMOro NpOBOJHUKA U PAMKHM C TOKOM B MarHUTHOM IIOJIE.

. YCTPOUCTBO U JEHCTBUE AIEKTPUIECKOTO ABUTATEIIS IIOCTOSTHHOTO TOKA.

. DNEeKTpOMarHuTHas UHAYKLIMSL.

. Ilomy4yeHnne nepeMeHHOro ToKa MpH BPalllEHUN BUTKA B MArHUTHOM I10JI€.

Ceemoeuie agnenus.

. IIpssMonMHEHOE pacIpOCTPaHEHUE CBETA.

. OTpaxeHnue cpera.

. 3aKOHBI OTPAKEHUS CBETA.

. I300pakeHne B IIIOCKOM 3epKalie.

. [Ipennomnenue ceera.

. XOJ Iy4Ye B JIMH3AX.

. Ilony4yenue n300paxeHnit C MOMOIIBIO JIMH3.

IIpoexkTHBIC PAadOTHI
CpCIlI/I pa3H006p8.3HBIX HaHpaBJ’ICHI/Iﬁ COBPCMCHHBIX MECAArOTN4CCKUX TEXHOJIOTHI BEAYHICC MCCTO 3aHUMACT IPOCKTHO-NUCCICAOBATCIIbLCKAA
ACATCIIbHOCTD YUallIUXCs. I'naBHas ee HUJICA — 3TO HAIPABJICHHOCTDb yqe6HO-HO3HaBaTeHLHOﬁ ACATCIIBHOCTH HA PC3yJibTaT, KOTOpBIfI IOJIy4acTCs
Ipu pCUICHUN HpaKTquCKOﬁ, TCOpCTH‘lCCKOﬁ, HO 00513aT€IbHO JTUMYHOCTHO B conuaJibHO 3HAYUMO HpO6HCMLI.
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[IpumepHbIe TeMbI IPOSKTHBIX padboOT

7 xnacc

N3mepenne pu3nyecKux XapakKTePUCTHK JOMAITHUX JKUBOTHBIX.
[TpuGops! Mo Hu3uKe CBOUMH PyKaMH.
KapToTeka omnbITOB U 3KCIIEPUMEHTOB 10 (hU3HKE.
®dwusnKa B UTPYIIKAX.

I'ne >xuBET 2neKkTpUUECTBO?

ATMOC(epHOE TaBICHUE HA JPYTHUX TUIAHETaX.
®usuKa B CKa3Kax.

[IpocThiec MexaHU3MBI BOKPYT Hac.

[Touemy macso B BoJie HE TOHET?

[TapycHUKH: UCTOPHUS, IPUHIIMIT JBHIKCHHSL.

Omnpenenenue miIOTHOCTU TeTpagHoi Oymaru u coorBercTBUE € [[OCTy. Muds! u nerenipl Gu3nKy.

Jlerenna 00 OTKPBITHH 3aKOHA ApXuUMena.

Kak onpenenuts BBICOTY IepeBa ¢ IOMOIIBIO MOAPYYHBIX CPECTB?
UccnenoBanue ko3 duirienta TpeHrs 00yBU 0 pa3IMuHyI0 OBEPXHOCTb.
M3MepeHue MI0THOCTH Teja YeI0BeKa.

W3mepeHue BHICOTHI 3aHUsI pa3HBIMHU CIIOCOOAMU.

W3mepeHue BpeMeHH peakliuu MOAPOCTKOB M B3POCIBIX.

3uMa, pu3KKa U HApOJIHbIE IPUMETHI.

JlpIxaHue ¢ TOYKHU 3pEHUS 3aKOHOB (PU3UKH.

JlelicTBrE BBITAJIKUBAIOIIEH CHIIBI.

ApxuMeoBa cujia U 4ellIOBEK Ha BOJIE.

ArperaTHoe COCTOSTHUE XKelle.

8 xiracc
1. ApTrepuanbHOe JaBJIeHUE.
2. ATMocdepHOe TaBIeHIe — IMOMOIIHUK YeJIOBEKa.
3. BraxxHocTh BO3/1yXa 1 €€ BIUSHHUE HA KU3HEICITEIbHOCTh YEJIOBEKa.
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5. BiusiHue Omy’KIaroniero Toka Ha KOppo3uio MeTallia.
6 BnusiHre BHELIHUX 3BYKOBBIX Pa3/Ipa)KUTEIIC HA CTPYKTYPY BOJBI.
7 BnusiHre MaraiuTHOM aKTUBAIMU HA CBOMCTBA BOJLI.
8. Bnusinue 0o6yBu Ha OMOPHO-ABUTaTEIbHBIN anmapar.
9 BoznelicTBue MarHuTHOTO 1M0JIA Ha OMOJIOTHYeCKHe OOBEKTHI.
10. BrIpamuyBanue KpUcTaauioB U3 paCTBOPOB PA3TMYHBIMUA METOAAMMU.
11. BrIpamyBanye KpUCTaIIOB MTOBAPEHHOM COJIHM U caxapa U U3y4YeHHE UX (OPMBL.
12. ['na3. Jledext 3penus.
13. 3aHuMaTenbHbIe (PU3MUECKUE OTBITHI Y BAC JIOMA.
14. H3mepenue mioTHOCTH TBEPABIX TeJ Pa3HBIMH CIIOCOOAMHU.
15. H3mepeHue cuibl TOKa B OBOIIAX M PPYKTax.
16. H3mepeHne conpoTUBICHUS U yIEILHOTO COMPOTUBIICHUS PEIUCTOPA C HAUOOJIbIIEH TOUHOCTHIO.
17. HccnenoBanne UCKyCCTBEHHBIX HCTOYHUKOB CBETA, IPUMEHSIEMBIX B IIKOJIE.
18. N3yueHne npu4yrH U3MEHEHHUSI BIAKHOCTH BO31yXa.
19. Hcnapenue B mpupojie U TEXHUKE.
20. Hcnapenue u BIa)KHOCTh B dKU3HU KHUBBIX CYIIECTB.
21. Hcnapenue u KOHAEHCAMS B )KUBOU MPUPOJIE.
22. Hcnons3zoBanue sueprun CosiHila Ha 3emie.
23. UccnenoBanue NBUKEHUS Kanesab )KUJIKOCTH B BI3KOM Cpejie.
24. HccnenoBanue 3aBUCMIMOCTH aTMOC(HEPHOT0 JaBICHUS U BIAXKHOCTH BO3/IyXa OT BBICOTHI KOHTPOJIBHOM TOUKH.
25. UccnenoBanue 3aBUCUMOCTH AIEKTPUUECKOTO COMMPOTUBIICHUS TPOBOAHUKA OT TEMIIEPATYPBHI.
26. Hccnenoanue u n3MepeHue TeMIepaTypsl IUIABICHUS KUJIKUX CMECEH.
9 knacc
1. BnusiHue 3ByKa Ha ’KUBBIE OPTaHU3MBI.
2. BnusiHue 3ByKOB M ITyMOB Ha OPTaHU3M YEJIOBEKA.
3. 3BYKOBOM PE30HAHC.
4. N3yuenne paaraimOHHON U YKOJIOTHYECKON OOCTAaHOBKH B BaIlleM HACEIIEHHOM ITYHKTE.
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6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

I/I3yquHe CBOMCTB OJICKTPOMArHMTHLIX BOJIH.

WNHuepuus — npuynHa HapyLIEHUS IIPaBUIl JOPOKHOTO JBUKEHUS.

W HTepakTHUBHBIHN 3ala4HUK 110 OHOM U3 TEM Kypca (PU3UKH.

HMoHnun3zanus Bo3tyxa — IMyTh K JAOJITOJIETHIO.

HccnenoBanue ko3 duureHTa TpeHus: 00yBU O Pa3INYHYIO TOBEPXHOCTb.

HccnenoBaHre MEXaHUUECKUX CBOMCTB MOJIMATUIICHOBBIX TAKETOB.

HccnenoBaHue NoBEpXHOCTHOTO HaTsbKeHUs pacTBopoB CMC.

HccnenoBanue pacnpocTpaHeHUs yIbTPa3ByKa.

HccenenoBanue CBOMCTB KAHLEIPCKOW CKPETIKU.

HccnenoBanue CpaBHUTENBHBIX XapaKTEPUCTHK KO3 (UIIMEHTa TPEHUS U1 pa3IMUHbIX MaTEpPUAIOB.

HccnenoBanue TEIUIOM30IUPYIOMINX CBOWCTB PA3IMYHBIX MATEPUAIIOB.
Hcropus co3aHust JaMITO4ex.

Hcropus pa3Butus TenedoHa.

Kak ynpasnare paBHOBecueM?

Kakoe He6o0 rosyboe! Otuero oHo Takoe?
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\ CocTaB yueOHO-MeTOANY€eCKOTr0 KOMILIEKTA.

Metonuueckoe mnocobue «Peanuzanus oOpa3zoBaTeNbHBIX MPOTPAaMM ECTECTBEHHOHAYUHOM M TEXHOJIOTMUYECKOH HampaBlIEHHOCTEH 110
bu3mKe ¢ ucnosib3oBaHueM obopynoBanus neHTpa « Touka pocray C.B. JlozoBenko, T.A. TpymuHa

Pabouass mporpamma. ABtopsel: E.M.I'ytHuk, A.B. Ileppimkua u3 cOopuHuka "lIporpammbl st oOmieo0pa3oBaTeIbHBIX yUPEKIACHHI.
®uszuka. Actponomus. 7 — 11 k. / coct. B.A. Koposun, B.A. Opinos. — M.: [Ipoda, 2020.
®wusuka — 7 xnacc, [lepeimkun A. B., IPO®A, Mocksa — 2021r
®dusuka — 8 knacc, [lepeimkun A. B., IPO®A, Mocksa — 2021r
®dusuka — 9 xnacc, [lepeimkun A. B., IPO®A, Mocksa — 2021r
CoopHuk 3amad no ¢usuke. 7-9 k. / CocraButens B. U. Jlykamuk, — 24-¢ u3n. — M.:
[Ipoceemenue, 2010.
O®usuka — 8. CamocTosTeNbHbIe U KOHTPOJIbHBIE pa0boThl. — M.: Ipoda, 2010.

Cnucok JIuTepaTypsl 1JIs M1e1aroros..

1. 3akon Poccuiickoit ®@enepamuu ot 29.12.2012 roga Ne273-®3 «OO6 obpazoBanuu B POy (¢ mocienyrmuMu U3MEHEHUSIMH U
JTOTIOJTHEHHUSIMH )
2. ['ytauk E. M. ®usuka. 8 kj1.: TeMaTH4eCKOe U MOYpOYHOe TutaHupoBanue K yueObuuky A. B. Ilepoimkuna «Pusuka. 8 xkinace» / E.

M. I'ytauk, E. B. PribakoBa. I[log pen. E. M. I'ytauk. — M.: JIpoda, 2002. — 96 c. .
3. Kabapaun O. @., Opnos B. A. ®usuka. Tectsl. 7-9 knaccsl.: YueOH.-MeTo1. mocobue. — M.: [lpoda, 2000. — 96 c. ni.
4. Jlykammk B. WM. ®usnueckas onummnuana B 6-7 kiaccax cpeaHed mkoisl: IlocoOme st ydammxcs 5. MwunbkoBa P. ]I

Tematuyeckoe U nmoypouHoe ranupoanue mo ¢usuke: 8-t Ki.: K yueOnuxy A. B. Ilepsimkuna «®usuka. 8 xmacey/ P. JI. Munbkona, E. H.

[Tananoru. — M.: Ox3amen, 2003. — 127 c. uin.

6. [Toypounsie pa3padotku no ¢usuke C.E.Ilomsrckmii. Kk YMK A.B. Ilepsimkuaa M.: «<BAKO», 2004 — 223 c.:u.

Cnucok JinTepaTypsbl ISl yYalIHXCS.

1. I'yrauk E. M. ®u3uka. § ki1.: TeMaTHUYECKOE U MIOYPOYHOE IJIaHupoBaHue K yueOHuky A. B. Ileppiukuna «®usuka. 8 kinace» / E. M. I'ytHuk, E.
B. Puibakosa. [Ton pen. E. M. I'yTHuk. —
M.: Ipoda, 2002. — 96 c. ni.
2. Kabapnun O. @., Opros B. A. ®usuka. Tectol. 7-9 knaccsl.: YuebH.-MeTo1. mocodue. — M.: Ipoda, 2000. — 96 c. u.
3. Jlykammuk B. Y. ®usndeckas onmumnuana B 6-7 kinaccax cpeanert mkodsl: [locobue as yqamumxcs
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KanengapHo-remarnueckoe

INIAHUPOBAHUE
7 kJacc
Neni/m |I. Tema ypoka KosauvecTBo Hara Hara npuMe4yaHue
4acoB IJIaHupyeMasi | pakTHuyecKas
Il. BBenenne 4
1. Uto n3yuaet dbusnka. Du3znyeckue sSBJICHHUS. 1 2.09
2. Hab6mronenus, onbiTel, u3mepenus. [lorpemnoctu 1 5.09
VU3MEpPECHUH.
3. H3mepenue guzuueckux seauyun ¢ yuemom ao- 1 10.09
comomuou noepewinocmu. Jlabopamopnas paboma.
4, du3nKa ¥ TEXHUKA. 1 13.09
1. IlepBoHauya/ibHbIE CBEIEHUSI O CTPOCHUH 5
BelllecTBA
S. Monekysl. 1 16.09
6. H3zmepenue paszmepos manvix men. Jlabopamopuas 1 20.09
paboma.
7. Huddysus. J[Bmwkenue Mmonekyin. bpoyHoBckoe 1 24.09
JIBIDKCHHE.
8. [TpuTsikeHUE ¥ OTTAIKMBAHUE MOJIEKYI. 1 27.09
9. PaznnuHbie COCTOSAHUS BENIeCTBA U UX 00bsICHEHUE Ha | 1 1.10
OCHOBE MOJICKYJISIPHO-KMHETHYECKHX TTPEICTABICHHM.
V. B3anMmopaeiicTBue TeJI 21
10. MexaHnnueckoe aBuxeHrue. PaBHoMepHOE ABUKEHHE. 1 4.10
11. CKOpOCTBb. 1 8.10
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12. H3yuenue 3agucumocmu nymu om 8pemeHu npu 1 11.10
NPAMOTUHEUHOM PABHOMEPHOM O8udiceHuu. Mzmepenue
ckopocmu. Jlabopamopuas paboma.

13. Nuepuus. 1 15.10

14. BzaumoneiictBue Ten. 1 18.10

15. Macca mena. H3mepenue maccoel mena ¢ nomMoubio 1 23.10
secos. Hzmepenue maccovl mena Ha pol4adCcHbIX 8ecCax.
Jlabopamopuas paboma.

16. Hszmepenue obvema meepooeo mena. Jlabopamopnasa |1 25.10
paboma.

17. Ilnomnocms sewecmsa. Mzmepenue niomuocmu 1 8.11
meepoozo mena. Jlabopamopras paboma.

18. Pacyet Maccel 1 00bema Tena 1o IOTHOCTH €T 1 1011
BEIIIECTBA.

19. Mexanndeckoe asmxkenne. Macca 1 15.11
tenaa. IInoTHOCTE BemecTBa. Pemenne 3agaq

20. Mexanuueckoe dsudicenue. Macca 1 17.11
mena. Ilnomnocmo sewecmea. Konmponvuas paboma.

21. SBnenune Tsarorenus. Cuiia TSHKECTH. 1 22.11

22. Cwuuta, Bo3HHKaromas npu aeopManumu. 1 25.11

23. Bec Tena. CBsI3b MEXY CUJION TSXKECTHU U MACCOM. 1 26.11

24, Yupyras nedopmarus. 3akoH ['yka. Jlunamomerp. 1 29.11

25. Hccnedosanue 3asucumocmu cuivl ynpy2ocmu om 1 3.12
YVONUHeHUs: npysicunsl. Mzmeperue scecmkocmu npyicu-
Hol. Jlabopamopnas paboma.

20. ['paduyeckoe n3odpakenue cuibl. CIOKEHHUE CHII, 1 6.12
JIEUCTBYIOLIMX 10 OJHOU IIPSIMOM.

27. Llenmp msaocecmu mena. Onpeoenenue yenmpa 1 10.12
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msadxcecmu nA0cKou naacmunsl. Jlabopamophnas
paboma.

28. Tpenue. Cuna mpenus. Tpenue ckonvorcenus, kavenus, |1 13.12
nokos. Ioowunnuxu. Hccredosanue 3agucumocmu
CUTIbL MPEHUSL CKOJIbICEHUSL O CUIbL HOPMATbHO20
oaenenus. Jlabopamopnas paboma.
29. Cuna. PaBHOACHCTBYIOMIAs cuta. Pemenue 3amau 1 17.12
30. Cuna. Pasnooeticmsyrowas cuna. Konmponvuas 1 20.12
paboma.
V. JlaBjieHue TBePABIX TeJ, JKUAKOCTEl U ra3oB 23
31. JlaBrienwue. /laBineHne TBEPABIX TEII. 24.12
32. H3zmepenue oasnenus meepoo2o mena Ha onopy. 1 27.12
Jlabopamopuas paboma.
33. JlaBnenue raza. O0ObSICHEHHE JaBIICHUSA ra3a Ha OCHOBe | 1 28.12
MOJICKYJIIPHO-KUHETUYECKUX MPEICTABIICHUHN.
34. 3akoH [lackansi. 1 29.12
35. Jasnenue. 3akoH Ilackans. Pemenue 3amaq 1 15.01
36. Hasnenue. 3axon Ilackana. Konmponvhas paboma. 1 17.01
37. JlaBeHMe B )KUJIKOCTH U Tase. 1 21.01
38. JlaBneHue B »KUJIKOCTH U rasze. Perienue 3amay 1 24.01
39. Coob6maromuecst cocyasl. 110351, 1 28.01
40. ['uapasnuyeckuit npecc. I'napaBaudeckuii TOpMos3. 1 30.01
41. ATtMocdepHoe J1aBlieHuUE. 1 4.02
42. Onpit Toppuyenu. 1 5.02
43. bapomeTtp-anepou. 1 11.02
44. W3menenune atMocepHOTo JaBIEHUS C BHICOTOM. 1 13.02
45. Maunowmetp. Hacoc. 1 19.02
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46. JlaBneHue B :KUIKOCTU U rasze. Pemenue 3amaq 1 22.02
47. Hasnenue 6 scuokocmu u 2aze. Koumponavnas paboma. |1 25.02
48. ApxuMeJioBa CHIA. 1 28.02
49, H3mepenue svimankusarowjeli cuisl, oeticmsyouei ha | 1 04.03
nocpystceHHoe 8 Huokocmos meno. Jlabopamophas
paboma.
50. YcnoBus tiaBaHus Tel. Boisicnenue ycnosuil niasanus | 1 06.03
meJa 8 scuokocmu. Jlabopamoprasn paboma.
ol. Boansliii Tpancnopt. BoznyxorniaBanue. 1 11.03
52. JlaBiieHre TBEpABIX T, )KUAKOCTEN U ra3oB. Pemenue 1 14.03
3aJ1a4
53. Jlasnenue meepowvix meJ, HCUOKOCmeEU U 2A308. 1 16.03
Koumponvnas paboma.
VI. PaGoTra 1 MOIITHOCTD. JHEPrus
54. Pabota cumbl, 1elCTBYIOIIEH O HAIIPABIICHUIO JIBU- 1 18.03
KEHUS Tea.
55. MOIIHOCTE. 1 4.04
56. [IpocThie MEXaHU3MBI. 1 5.04
o57. YcnoBus paBHOBecHsl pblyara. MOMEHT CHUJIBL. 1 8.04
58. Buisichenue ycnosus pasrnogecus pvivaza. 1 10.04
Jlabopamopuas paboma.
59. PaBHOBecuHe Tea ¢ 3aKperyIeHHON OChIO BpaIlleHUS. 1 15.04
Buael pasHOBecHs.
60. «3o0mn0toe npaBmwio» mexanuku. KITJ[ mexanusma. 1 17.04
61. Hzmepenue KIIJ] npu nooveme mena no HakioHHoOU 1 22.04
niockocmu. Jlabopamopuasn paboma.
62. [ToTeHIManbHass SHEPTUS MOJHATOTO TeJla, CKATOU 1 26.04

IIPY>KUHBI.
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63. Kunernueckasi 3Heprusi ABMKYILErocs TeJa. 1 29.04
64. [IpeBpaiiieHre OJTHOTO BUa MEXaHUYECKON dSHEpTruu B | 1 1.05
JIpYroi. 3aKOH COXPaHEHUS MTOJTHOW MEXAHUYECKOU
SHEPIruH. JHEPrusl peK U BETpa.
65. Pabora u MontHoCTh. DHeprus. Pemenue 3amau 1 6.05
66. Paboma u mownocmo. Duepeus. Koumpoavnas 1 9.05
paboma.
VIIl. IloBTOopeHue. 4
67. [lepBoHavabHbBIE CBEIEHUSI O CTPOSHUU BEIIECTBA 1 13.05
BzaumopeiictBue Ten
68. JlaBrieHre TBEpABIX TN, )KUAKOCTEH 1 razoB. Paboram |1 15.05
MOITHOCTb. DHEPTUs. IKCKYPCUSL.
69. Kunerndeckas sHeprus ABuXKyIerocs reia .Pemenne | 1 20.05
70. 3a7ad. 1 27.05
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34

0/2 3aKOH BCEMUPHOTO | 3aKOH BCEMUPHOIO 3HATh NOHSTHS: CamocrosiTenbHas
0 TATOTCHUS. TATOTCHUSI. IpaBUTAlIMOHHOE paboTa mim TecT.
B3aUMO/IEICTBUE,
rpaBUTALMOHHAs TIOCTOSIHHAS,
IpaHMIIbl IPUMEHUMOCTH
3aKOHa.
Hanucatb 1 00bCHUTH
bopmyiy.
21/1 Yckopenue Cuna TsKecTd U 3HaTh NOHATHSA: CHIIA CamocrosTenbHas
1 CBOOOJIHOTO Ma/IEHUS | YCKOPEHUE CBOOOIHOIO| TSXKECTH, YCKOPEHUE pa0ora.
Ha 3emJie U pyruxX | MaJeHMs. CBOOOJIHOTO Ia/IeHus,
HEOECHBIX TeJax. OOBSCHATH UX (PU3NUECKUN
CMBICII, 3HATh 3aBHCUMOCTh
YCKOpEHUs: CBOOOAHOTO
NaJIeHUs OT IUPOTHI U
BBICOTHI HaJl 3EMJIEH.
22/1 [TpsamonuueitHoe u | JIBuKeHuUe Tena 1o 3HaTh NpHUPOJLY, ONIpesieIeHne Tecr.
1 KPUBOJHMHEHHOE OKPY’KHOCTH C KPUBOJMHEHHOTO JBHKEHUS,
JIBIDKEHUE. LEHTPOCTPEMUTENLHBIM IPUBOANUTH MPU-MEPHI;
JIBI>KeHMe Tesa 0 | YCKOPEHUEM. (bu3nUecKyIo BeNU-UnHY,
OKPY>KHOCTH C eIMHUILY U3MEpEeHHs Tepruo/a,
MOCTOSIHHOM 110 Y4aCTOTHI, YTJIOBOW CKOPOCTH.
MOJTYJII0 CKOPOCTBIO.
23/1 Pemenue 3a1au Ha | J[BrkeHMe 1O YMeThb IpUMEHSAThH 3HAHUS 3agaHus Ha
2 JIBIOKEHUE 110 OKPY’KHOCTH. IIPU peLIeHUN COOTBETCTBHE.
OKPY>KHOCTH. COOTBETCTBYIOILIUX 33/1au.
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24/1 UckyccTBeHHBIE [TepBas u BTOpas YMeTb paccunuThIBaTh Tecr.
2 CIYTHUKH 3EMIIU. KOCMUYECKHE MEPBYIO KOCMUYECKYIO
CKOpPOCTH. CKOPOCTb.
Tema 4. UMmnyabce Tesia. 3aK0H cOXpaHeHUsi UMITyJibca (3 yaca).
Ne Tema ypoka SJIeMEHThI TpeGoBanus Kk ypoBHIO OcHOBHBIE BUABI Bun xonTpoas,
He}le.]'[l/l/y IlaTa ColepKaHUsL NOATrOTOBKH AEATECJIBbHOCTH YUYCHUKA 6 UI3SMEPHUTEIN
poka (Ha ypoBHe Y4eOHBIX
JneicTBuil)
13/25 Nmnynbe Tena 3akon | Mmnynsce Tena. 3HaTh NOHATUS: UMITYJIbC U | VI3MepsITh cKOpOCTh CamocrosiTenbHast
COXpPAaHEHHUS 3aK0OH COXpaHEHUsI | UMITYJIbC CHUJIBI. UCTEUEHHs CTPYU rasa | pabora.
HMITYJIbCa. UMITYJIbCA. U3 MOJIEJIH PAKETBHI.
13/26 PeakTuBHOE PeakTuBHOE 3HaTh IPAKTUYECKOE IIpuMeHsTs 3aKOH duznueckuit
IBUKEHUE. IBIKEHUE. HCIIOJIb30BaHUE 3aKOHA COXpaHCHUA UMITYJIbCA | nygTaHT.
COXpPaHEHUsI UMITYJIbCa. AJBL pacteTa
Hanucars hopmyJisl 1 pesy IbTaToB
T — B3aMMOJCHCTBHS TEI.
14127 Pemrenue 3anay Ha Nmnynsc Tena. YMeTh NpUMEHATh 3HAHUS CamocrosTenbHas
3aKOH COXpaHEHUs 3aKOH COXpaHEHUsl | IPH pEUICHUN paborTa.
HMITYJIbCA. MMITyJIbCa. COOTBETCTBYIOIINX 3a/1a4.
14/28 KoHTpoJbHas 3aKOHbI IMHAMUKH. | 3aKOHBI IUHAMUKH. KoHntponbHas
padora Ne 2. pabora.
«JIlunamuka
MaTepUAJIbHOMI
TOUYKH.

Pa3pnen 2. Mexanuyeckue koJsied0anus. 3BykK. (11 yacoB).

Ne
Heaean/

YpoOK
a

g

Tema ypoka

JIeMEeHThbI
coaepKaHusA

TpeGoBaHusi K YPOBHIO MOATOTOBKHU

OcCHOBHBIE BUIABI
IeATEeIbHOCTH YIeHHKA
(Ha ypoBHe y4eOHBIX
neicTBuil)

Bua konTpoJs,
H3MepHTeIH
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15/2 CBoOopaHbIe U BBIHYKICHHBIE | CBOOOJHBIC U 3HaTth ycinoBus cymiectBoBaHus | OOBSICHATH Ipoliece Dusnyec-kuit
9 KoJsiebaHus, KojaeOaTelbHbIe BBIHYKICHHBIE KoJIeOaHUH, IPUBOAUTE | KOJICOAHUHN MAATHUKA. | IUKTAHT.
CUCTEMBI. KoJIeOaHus. IIPUMEPBHL. Hccnenosath
15/3 Bennuunnsl, Xapakrepusyoomue | Benuuussl, 3HaTh ypaBHEHUE 3aBHCUMOCTB Nepuoa | @poHTaIbHBIN
0 KoJsiebaTebHOE BI)KEHHE. XapaKTepU3yIOIue | KOJIeOaTeIbHOrO ABHKEHHUS. KoJe0aHUI MasATHUKA | OIIPOC KK
KoJsiebaTenbHoe Hanucats Gpopmyiy u OT €ro JJIMHBI U busnueckuit
JBUKCHHUE. OOBSICHUTB. aAMILIUTY 1B JUKTAHT.
16/3 JlaGopaTopnas paGora Ne3. | lccnenoBanue [TpuoOpereHue HaBBIKOB MPH KOJIeOaHu. Tecr
1 «HMcee1oBanue 3aBUCHMOCTH | 3aBUCUMOCTH paboTe ¢ 000pyOBaHHUEM. Hccnenobars
IePHO/IA M YACTOThI CBO- IIEPUO/JIa U YaCTOTHI 3aKOHOMEPHOCTH
CBOOOIHBIX Kosie0aHuil rpy3a Ha
KoJie6aHui IpY>KUHE.
Ne Tema ypoka J1eMeHThbI TpeGoBaHusi K yPOBHIO NOATOTOBKU | OCHOBHBIE BU/ABI Bua konTpoJs,
Hejesu/ bi | coJep:KaHus JeATeJIbHOCTH YY€eHHKA H3MeEpHUTeIHN
Ypox a (Ha ypoBHE y4eOHBIX
a T JneicTBuin)
a
0O0HBIX KOJICOAHUH MaTeMaTU4eCKOro Boruncnare jimny
MaTEeMATHYECKOr0 MAATHUKA | MAATHHUKA OT €r0 BOJIHBI U CKOPOCTH
OT €ro JUIMHBD). JUTHBL. pacpocTpaHeHus
16/3 IIpeBpaiienue 3HEpruu npu IIpeBpamenue OO0BSICHATH U NPUMEHATH 3BYKOBBIX BOJIH. 3amaHus Ha
2 K0J1e0aTeNLHOM JIBUKEHHH. DHEPIruu npu 3aKOH COXPAHEHUS SHEPTUH I | DKCIIEPUMEHTAIBHO COOTBETCTBUE.
3aTyxarolue 1 BhIHYKICHHBIC | koneGaHusX. OTIpEIeTICHUS TIOJTHOM PHEPTUU | OIIPENEISATH IPAHMIIBI
Koyebanus. Brinyxnennbie KOJIEOIFOIIErOCs TEA. YacCTOTHI CIABIIIUMBIX
KoJieOaHusl. 3BYKOBBIX KOJICOAHUH.
Pe3onanc.
17/3 Pacnpoctpanenue xonebanuii B | Pacnipoctpanenue | 3HaTh omnpezaeneHue OpOoHTAIBHBIN
3 ynpyroi cpene. BonHsl. Kosie0aHuil B MEXaHUYECKUX BOJIH, BU/IbI BOJIH. Ompoc.
YIIPYTOM cpene.
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17/3 XapakTepUCTUKU BOJIH. Bounbl B cpene. 3HaTbh OCHOBHBIE Du3nYeCcKuit
4 XapaKTEPUCTUKHU BOJIH, XapaKTep nukTant. becena
pacrpocTpaHeHHUs 10 BOIIpOcaM
KOJIeOaTeIIbHBIX TPOIIECCOB B naparpada.
TPEXMEPHOM MPOCTPAHCTBE.
18/3 3BYKOBBIC KOJICOAHUS. 3BYKOBBIC 3HATBh MMOHSTUE 3BYKOBBIX BOJIH, ®poHTaTBHBIN
5 Uctounuku 3ByKa. KoJIeOaHusI. MIPUBECTHU MIPUMEPHI. ompoc.
Uctounuku 3ByKa.
18/3 Bricora, TeMOp, rpOMKOCTh Bricora, TemOp, 3HaTh QpuznuecKue becena no
6 3BYyKa. TPOMKOCTB 3ByKa. | XapaKTEPUCTHKH 3ByKa: BBICOTA, BOITPOCAM.
TEMOp, TPOMKOCTb.
19/3 3BYKOBBIE BOJIHBI. Pacnipoctpanenue | 3HaTh U yMeTh OOBSICHUTH becena no
7 3Byka. CKOpOCTh 0COOCHHOCTH PacpOCTPaHEHUS BOIIPOCAM.
3BYKa. 3BYKa B Pa3IuM4HbIX Cpeax.
19/3 OTtpakeHue 3BykKa. IXo. OrtpaxeHue 3ByKa. | 3HATh OCOOCHHOCTHU MOBEICHUS CamocrosiTenbHas
8 Oxo. 3BYKOBBIX BOJIH Ha TpaHULE paboTa uau TecCT.
pazzena IByX Cpell, yMETh
OOBSCHUTB.
Ne Tema ypoka DJIeMeHThbI TpeGoBaHusi K YPOBHIO NOATOTOBKH | OCHOBHBIE BUABI Bua xonTpoas,
Hejesu/ a coJlepsKaHus NeATEJIbHOCTH YUY€HUKA H3MEPUTETH
Ypox a (Ha ypoBHE y4eOHBIX
a T JeicTBHIA)
a
20/3 KontpoabHnasi padora Ne 3. | Mexanudeckue YMerp pemarh 3amaud  Ha KontponsHast
9 «Mexannyeckue Kojiebanus 1 KOJEOaHUs U BOJIHBL.| MEXaHHYECKHE  KOJEOaHHMs N pabora.
BOJHDLI. 3BYK». 3BYK. BOJTHBI.
3BYK.
Paznen 3. DaexkrpomaruutHoe noJje (14 yacos).
Ne Tema ypoka DJIeMeHTBI TpeGoBanus Kk ypoBHIO NOATOTOBKH | OCHOBHBIE BUABI | Bua koHTpON,
Heaeaun/y Nata coepKaHust AeSITeJILHOCTH YYeHHKA H3MePHUTEH
poka (Ha ypoBHe y4eOHBIX
AeiicTBUI)
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20/40 MaruuTtHoOE 10JI€E. MarsuTHOE I0JIE, 3HaTh DOHATHE: MATHUTHOE DKCIEpUMEHTATILHO becena o
OnHopoaHOE U YCIJIOBHSI €TO nosie. OnbIT DpcTena. W3y4aTh SBJICHUS BOIIPOCAM.
HEOTHOPOIHOE BO3HHUKHOBEHHMSA U | B3anMojelicTBe MarHUTOB. MarHuTHOTO
MAarHuTHOE I10JIE. IIPOSIBJIICHUS. B3aUMOJCUCTBUSA TEIl.
21/41 I'padmueckoe I'pacdmueckoe [MonumMaTh CTpyKTYpY M3y4atsb siBieHUs Pemenue
n300paxkeHue n300paxkKeHue MarHMTHOTO IOJIs, YMETh HaMaraHIHBaHus Ka4eCTBEHHBIX
MAarHUTHOTO MOJIS. MArHUTHOTO TOJs. | OOBSACHSTH Ha MPHUMEPax BCILICCTBA. 3a/1a4.
rpadUKOB 1 PHCYHKOB. Uccnenosats neiictBue
21/42 OGHapyskeHue JeiicTBre 3natb cuny Amnepa, 00bsacHATE | PICKTPHICCKOTO TOKA B | CaviocToaTensHas
MarHMTHOTO TIOJISt IO | MATHUTHOTO MOJIST | (PU3UYECKUIT CMBICIT. pAMOM IPOBOAHUKE Ha | 546073,
€ero JICHCTBUIO Ha Ha IPOBOJHHK C MartuTHyIO CTpeJIKy.
SJIEKTPUYECKUH TOK. | TOKOM. 06“Hapy>KHBaTL
TTpaBHIIO JeBoii PYKH. JICUCTBUE MAarHUTHOTO
22/43 WNunykuus WNunykuus 3HaTh CUJIOBYIO HOJI Ha IIPOBO/IHUK € Tecr.
MAarHMTHOTO ITOJIS. MarHiTHOTO TOJISl. | XapaKTEePUCTUKY MarHUTHOTO ToKoM. OOHapyKuBaTh
TI0JIST — HHTYKITHIO. MarHHTHOf
22/44 JeiictBue MarHuTHOrO | JleficTBue 3natse cuny Jlopenua, B3AUMOJICUCTBHC TOKOB. | CayiocTosTenpHas
TOJISL Ha ABMIKYIIYIOCS | MATHUTHOTO TOJS | OOBSCHATH (PU3HUECKUIA CMBICTT. Hg}'qaﬂ’ TTPHHIMATT paborTa.
3apsSHKEHHYIO YaCTHILY. | Ha JBUKYIIYHOCS ACHCTBUA
3APKEHHYIO AJICKTPOIBUTATEISI.
YacTHUIly.
Ne Tema ypoka JJIeMeHThI TpedoBanus K ypoBHIO NOATOTOBKH | OCHOBHbIE BU/bI| Bua koHTpoOJISL,
He[le.l'lﬂ/y JaTa COoICPKaHUuA J1eATeJIbHOCTH YUEHHKA HU3MEPUTEIN
PoKa (Ha ypoBHe y4eOHBIX
el cTBUI)
23/45 Pemenue 3amau Ha KonunuectBennrlie YmeTsb pemaTh 33/1a4u Ha Pemenue
Cuily AMIIEpa U CUILY | XapaKTEPUCTUKH MIpUMEHEHHE CHIIBl AMTiepa u THUIOBBIX 33724
Jlopenua. MAarHUTHOTO nojis. | cuibl JlopeHna.
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becena o
BOITPOCaM

Tect

Odopmnenue
paboThI, BBIBO/I.

CamocTosTenbHas
pabora.

23/46 MarHuTHbIHi OTOK. MarauTtHbIi OTOK. | 3HATDH MOHSATUE «MArHUTHBII
MOTOK», HanucaTh GopMyIy U
OOBSCHUTD.

24/47 SBrenune SBnenune 3HATH MOHATHUSL: DIIEKTPO-
BHGKTPOMaFHI/ITHOfI C-)JIGKTpOMaI‘HI/ITHOf/'I Mar"HuTHas MHAYKUU:,
WHAYKIHAH. UHAYKIUU. ONBITHl | CAMOMHAYKIMS, TpaBuiio JIeHna,
CamouHyKIus. ®dapazes. Hanmucatbh GopMyiy U OOBSICHUTD.

24/48 JlabopaTopHasi SBnenus 3HaTh MOHSITHE
padora Ne 4. AJIEKTPOMAarHuT-HOMU | «3JIEKTPOMAarHuTHas
«M3yueHue ABJEHUS | MHTyKIUH. WHIYKITAS, TEXHHUKY
3J1eKTPOMATHUTHOM Oe3omacHoCcTH Ipu pabore ¢
HHIYKITHID). 3IEKTPONPUOOPAMH.

25/49 [Tosryuenune [Tonyuenune 3HaTh Cr1OCOOBI MOTy4YEHUS
IIEPEMEHHOT'O [IEPEMEHHOIO ANEKTPUYECKOTO TOKA, IPUHIUT
3JIEKTPUYECKOTO TOKA. | JIIEKTPUIECKOTO AeiicTBus TpaHC(hopmaropa.
Tpch(b()pMaTop. TOKA. YMeTb OOBSICHUTD.

[Tepenaua Tpancdopmarop.
ANEKTPUYECKON

SHEPrUU HA

paccrosiHue.

25/50 DNeKTpOMarHuTHOE OneKTpOMaruuTHoe | 3HaTh IIOHATHE «QIIEKTPO-
noJie. noe. MarHiuTHOE TOJe» U YCIOBHUS

€ro CyIlleCTBOBaHUSI.

26/51 DNeKTpOMarHuTHHIE OnexrpoMarauTHele | [IOHUMATH MEXaHU3M
BoJHEI. [IIkana BoJiHbl. [lIkana BO3HUKHOBEHUS
3JIEKTPOMArHUTHBIX ANIEKTPOMArHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH. 3HATH
BOJIH. BOJIH. 3aBUCUMOCTh CBOMCTB

W3ITy4YeHUH OT UX JUIUHBI,
MIPUBOJIUTH TIPUMEPBHI.

Tecr.

becena o
BOITPOCAM,
pereHue
KauyeCTBEHHBIX
3ajay.
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Ne Tema ypoka DJIeMeHThI TpeGoBanus K ypoBHIO NOATOTOBKH | OCHOBHEIE BU/bI| Bua konTpo.s,

ﬂenenu/y IlaTa COoACPKAHUA JeATEJbHOCTH YYeHHKA H3MEpUTeEIn

poka (Ha ypoBHE y4eOHBIX

JneicTBuil)

26/52 DJIeKTpOMarHuTHas DJIeKTpOMarHuTHas | 3HaTh UCTOPUUECKOE Pa3BUTHE becena no
npupoa CBeTa. MpUpoja CBeTa. B3IJISI/IOB HA MPUPOY CBETA. BOIIPOCaM, TECT.

27/53 KonTposbHas padora | DnekrpomariutHoe | CucremaTu3anusi 3HaAHUM 110 Kontposbnas
Ned. ToJIE. TeMe  «DJIEKTPOMAarHUTHOE pabora.
«IJIeKTPOMATHUTHOE IIOJIEY.
moJiey.

Paznen 4. CTtpoeHue aToMa M AaTOMHOI0 1/IPa, MCNOJIb30BaAHME JHEPTUH ATOMHBIX sijiep (16 yacoB).

Ne Tema ypoka DiieMeHTHI coep:kanus | TpeGoBanus K ypoBHIO NoAroToBku | OcHOBHBbIE BUAbI | Bug koHTpOJI,

He)le.]m/y I[aTa AEATECIBbHOCTH YUYCHUKA 6

poxa (Ha ypoBHe y4eOHBIX msmepuTean

JeiCTBUI)

27/54 PannoakTuBHOCTE Kak | PagnoakTUBHOCTH 3uaTh npupony ansa-, 6eta-, | M3mepsrsb Becena o
CBUJIETEIILCTBO KaK CBUJIETEIbCTBO | FaMMa-JIyden. 3J€MEHTapHBIN BOITPOCAM.
CJI0KHOTO CTPOEHHUS CJI0’KHOTO CTPOEHHUS AIEKTPUUCCKUN 3apsI.
aTroma. aroma. Hab6mronats

28/55 Monenn aToMOB. Moenu aTOMOB. 3HaTh CTpOEHHE aToMa 1o JIMHENYaThIe CIIEKTPHI CaMmocTosTenbpHast
Omnsit Pezepdopra. Omnsit Pezepdopra. Pesepdopay, mokazates Ha H3JTy4YCHUS. paboTa Uu TecT.

MOJIEIISIX. Habmonate Tpeku

28/56 PagmnoaxktusHbIE PanmoakTuBHEIE 3HaTh npupoay anb(a-yacTull B Kamepe | Ou3nyecKuii
MIpEeBpaICHHS MIpEBpaIICHUS PaIMOaKTUBHOIO pacnaja u ero | BuibcoHa. JIUKTaHT.
ATOMHBIX sIIEP. ATOMHBIX sIEP. 3aKOHOMEPHOCTH. OO6cyxnate mpoOIeMbl

29/57 OKCIEepUMEHTAIbHBIE | DKCIIEPUMEHTAIbHbIE| 3HATH COBPEMEHHBIE METOIbI BIIMSHHUSA TecT nnu 3aganus
METOAbI UCCICTOBAHUS | METOIBI OoOHapy>KeHUs U UCCIIEIOBAaHUS | PaJMOAKTUBHBIX Ha COOTBETCTBHSL.
YaCTHII. HCCIICA0BAHUS 3apsOKEHHBIX YaCTHIL U SACPHBIX | M3TYUYCHH Ha )KUBBIC

YaCTHII. MpeBpaIleHU. OpTaHU3MBI.

29/58 OtkpseiTre TpoToHa U | OTKpBITHE TPOTOHA | 3HATH UCTOPUIO OTKPBITUS becena no

HEUTpOHA. 1 HEUTpPOHA. MPOTOHA U HEHUTPOHA. BOITPOCAM.
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30/59 CocTaB aTOMHOT0 CocTaB aTOMHOT'O 3HaTh CTpOCHHUE spa aToMa, dusnyec-Kui
anpa. MaccoBoe anpa. SnepHoie MOJIETIH. JTUKTaHT WU
4HCIo. 3apsa10Boe CUJIBI. TECT.

Ne Tema ypoka J1eMeHThI TpeGoBaHusi K ypoBHIO NOATOTOBKH | OCHOBHBIE BUIbI | Bua koutposs,

He}leﬂl’l/y ﬂaTa ColepKaHUusL AEATECJIBbHOCTH YUYCHUKA 6

poxa (Ha ypoBHe y4eOHBIX HmepHTeImn

JneicTBuil)
4HCIo. SlnepHbie CUIIBL.

30/60 DHeprus CBs3H. DHeprus CBS3U. 3HATh TOHATHE  «IPOYHOCTH CamocTosTenpHas
HedexT macc. HedexT macc. ATOMHBIX SJIEP». pabora.

31/61 Pemenue 3amay Ha DHeprus CBs3H. YMmeThb pemath 3a7a4d Ha CamocTosTenbHas
SHEPTUIO CBA3H, Hedext macc. HAXO0XJIEHHE YHEPTHH CBSI3U U paborTa.
nedekT macc. nedekTa macc.

31/62 Henenue sinep ypana. | [lenenue saep | [loHMMAaTB MEXaHU3M JICTICHHUS CamocTosTenpHas
[lenHbie sIIEpHBIE | ypaHa. Llenubie | simep ypaHa. paboTa.
peaKIMH. SJIepHBIE PeaKIUH.

32/63 S nepHbIii peakTop. Snepusriii peaktop. | 3HATH YCTPOHCTBO SIEPHOTO Ouznyeckuit
[TpeobOpazoBanue peakTopa. JIKTAHT.
BHYTPEHHEHN DHEPTUU
STIEP B DIEKTPUUECKYIO
SHEPTHIO.

32/64 JlabopaTopHas N3zyuenue nenenust | [IppobpeTeHne HaBBIKOB MPH Odopmiienne
pabora Ne S. AJIep ypaHa 1o pabote ¢ 060pyI0BaHHEM. paboThI, BBEIBOJL.
«M3yvyenue nejsenus | pororpadusm
siiep ypaHa no TPEKOB.
dororpadpusm
TPEKOBY.
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33/65 TepmosinepHas TepmosinepHas 3HaTh YCIIOBUS NTPOTEKAHUSA, TecT, Oecena.
peakuus. ATOMHas peakius. ATOMHasi | IPUMEHEHUE TePMOSICPHOI
SHEPreTHKA. DHEPreTHKa. pEaKIHH.

3HaTh IpeuMyLIecTBa U
HEJOCTaTKU aTOMHBIX AJIEKTPO-
CTaHIIUH.

33/66 Buonorunueckoe Bbuonoruueckoe 3HaTh npaBuiia 3aIUTHl OT Becena.
JNEUCTBUE paAvaluu. | JECHUCTBHE PaAOAKTUBHBIX U3ITyYCHUH.

panuanmm.

Ne Tema ypoka DJIeMEHThI TpeOoBaHNs K YPOBHIO NOATOTOBKU | OCHOBHBIE BUABI | Bua konTpoas,

He):[eJm/y ,Z[aTa COACPKAHUSA AEATECIBbHOCTH YUYCHUKA 6

poxa (Ha ypoBHe Y4eOHBIX HsMepHTeIHn

JneicTBuil)

34/67 KontpoabHas padora  CtpoeHue aToMa M | YMeThb pelaTh 3a/1a4d 10 TEMe KontponbHas
Ne 5. «CTpoenne aTOMHOTO Si7pa. «CTpoeHue aToma 1 aTOMHOTO paborTa.
aToMa M ATOMHOIQ AIpar.

SUIPaY.

34/68 O06006111eH1E u | [Tonsenenue O000I1IIEHNE U CUCTEMATHU3AIHS Tecr.
crCcTeMaTH3anus UTOTOB. MOJTYYCHHBIX 3HAHHA.
MOJYYEHHbIX 3HAHUU.

HTtoroBelit ypok.
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