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MyHununansHoe 00111e00pa30BaTeNbHOE OIOIKETHOE YUPEKIECHUE cpeaHsist 001eo0pa3oBaTenbHas mKkojaa a. Bepxuuit
MyitHak MyHUIIMTIATBHOTO pailoHa 3uaHyypuHCKHM pailoH PecnyOnuku bamkoprocTan

«PaccMoTpeHo U MPUHSATO» «CornacoBaHa» «Y TBEpKIAAIO»
PykoBogurens [IMO 3amecTtutenb aupekropa mo Y BP Hupexrop
/A.T.Bypanrymnosa/ /T.K.Kyrtymesa/
/®.P. Kunbs0y3ona /
«_» 2022r. IIpukaz Ne
IIporokonm Nel o« »08.20 r or «31 » 08. 2022 .

Pabouas nporpamma
no ¢pusuke AJad 7-9 KIacCOB € HCMOJb30BAHHEM 000PYI0BAHMS LIEHTPA €CTECTBCHHO-HAYYHOI HANIPABJIEHHOCTH
« Touku pocTa»
yuuTe sl (PpU3MKU U MAaTEMATHKH BbICIIeH KBAJIU(PUKAUNOHHON KaTeropuu Kunbsa0y3osoit @upy3sl PadpukoBHbBI
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IHosicHUTEABLHAA 3AIINCKA

LlenTpbl 00pa3oBaHMs €CTECTBEHHO-HAYYHOUW HAINpPaBICHHOCTH «Touka pocTa» CO3JaHbl C ICIBI0 PA3BUTHSA y OOYYAFOIIHUXCS €CTECTBEHHO-
HAyYHOU, MAaTeMaTU4YeCKOW, MH()OPMAIMOHHONW TPaMOTHOCTH, (DOPMHUPOBAHHSI KPUTHUYECKOTO M KPEATUBHOTO MBINUICHUS, COBEPIICHCTBOBAHMS
HABBIKOB €CTECTBCHHO-HAYYHOW HAMPABICHHOCTH, a TaKXKe IS TPAKTHYECKOW OTpaOOTKM y4eOHOro Marepualia Mo y4eOHBIM TpeaMeTaM
«Duznkay.

eab n 3apaun:
Peanuszanusi 0CHOBHBIX 00111€00pa30BaTENIbHBIX MPOrpaMM MO Y4eOHBIM IpeIMEeTaM €CTECTBEHHO-HAy4YHOU HalpaBJI€HHOCTH, B TOM 4YHCIE B
pamMKax BHEYPOUHOU JESITEIbHOCTH 00yJatoluXxcs.
Pa3paboTka u peanuzanusi pa3HOYPOBHEBBIX JOIMOJHUTENBHBIX 0011€00pa30oBaTeNbHBIX MPOrpPaMM €CTECTBEHHO-HAYYHOM HAIpPaBIIEHHOCTH, a

TAKX€ MHBIX IIpOoTrpaMM, B TOM YHUCJIC B KaHI/IKy.]'IﬂpHI)II\/’I nepuoa.

Bogneuenne yganuxcst ¥ IeJaroruaeckux pabOTHUKOB B MTPOCKTHYIO IESITEIIBHOCTD.
Opranuzanys BHEy4eOHOM 1eATeIbHOCTH B KAaHUKYJISIPHBIN NEpUOJ], pa3paboTKa U peain3alysi COOTBETCTBYIOUINX 00pa3oBaTeIbHbIX MPOTrpamMmm, B

TOM YHCIIE JUTS JIarepei, OpraHM30BaHHBIX 00Pa30BaTEIIbHBIMU YIPSKICHUSIMA B KaHUKYJISIPHBIA TIEPUO/I.
[ToBbItieHNe MPO(HECCHOHATFHOTO MAaCTEpCTBA  IEJaroTHYeCKUX PAaOOTHUKOB IIEHTpPA, pPEaATH3YIONIMX OCHOBHBIE ¥ JIOMOJHHUTEIBHBIC
00111€00pa3oBaTEIbHBIC TPOTPAMMBI.

Coznanue nienrpa «Touka pocTay mpenoiaraeT pa3BuTre 00pa3oBaTeabHON HHPPACTPYKTYpPHI 00111e00pa30BaTeIbHOM OpraHu3aluy, B TOM YKCe
OCHalleHre 00111e00pa30BaTeIbHON OpraHu3aluu:

o0opynoBaHuEeM, CpelCTBaMU OOy4YeHMs] W BOCIUTAHUS NJIS HM3Y4eHHUs (B TOM YHUCIIE SKCIEPUMEHTAIBHOTO) MPEIMETOB, KypCOB, TUCIUILINH
(Momyneil) ecTeCTBEHHO-HAy4yHOW HANpaBiICHHOCTH MpPU peaJu3alid OCHOBHBIX 00I111€00pa30BaTENbHBIX MPOrpaMM U JOMOJHUTEIbHBIX
0011e00pa30BaTeNbHBIX MPOTPaMM, B TOM YHKCJIE IS PACIIUPEHUS COAEpKaHMsl yueOHBIX MpeaMeToB «Du3nukar

obopynoBaHueM, cpeicTBaMH OOyYeHUS M BOCIUTAHHUS IS peaju3alud MPOorpaMM JOIMOJHUTEIBHOTO OOpa30BaHMs €CTECTBEHHO-HAyYHOU

HaHpaBHCHHOCTCﬁ;

KOMIIBIOTCPHBIM U UHBIM O60py,I[OBaHI/IeM.



TOUKA i!pocm

[Tpo¢unbHBI KOMIUIEKT 000pYAOBaHUS MOXET ObITh BBIOpaH JUIs 00IIe00pa30BaTEIbHBIX OPraHU3AIMi, WUMEIOIUX Ha MOMEHT CO3/aHus
nenrpa «Touka pocra» HabOp cpencTB OOy4YeHHS W BOCIWTAHMSA, TOKPBHIBAIOIIMA CBOMMH (DYHKIMOHAJIBHBIMH BO3MOXXHOCTSMHU 0a30BbIC
MOTPEOHOCTH NP U3YUEHUH YUEOHBIX IPeAMETOB «DU3MKa»

MuHMMaNbHO HEOOXOIUMBbIE (YHKIMOHAJIBHBIE M TEXHWYECKHE TPEeOOBAHMS W MHHHMAJIBHOE KOJHYECTBO OOOpYHOBaHUS, II€PEUCHb
pacxoJHbIX MaTepUanoB, CPEACTB OOy4eHMs] W BOCHMTaHUs JJs OCHalleHus UeHTpoB «Touka pocTta» omnpenenstorcss PernoHanbHbIM
KoOpauHATopoM ¢ y4yetoM [IpumepHoro mepedHsi 000pyJOBaHMs, PAaCcXOJHBIX MaTEpUaOB, CPEICTB OOyUeHUS UM BOCIMTAHUS Ui CO3JaHMS U
obecrieueHuss (PYHKIIMOHUPOBAHUS ILIEHTPOB OOpa30BaHUs E€CTECTBEHHO-HAYYHOW HampamieHHOCTH «Touka pocra» B 001eo0pa3oBaTeIbHBIX
OpraHM3aIsaX, PacIoI0KEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOpPOax.

DKCIIEpUMEHT SIBJISETCS HCTOUHUKOM 3HAHUU U KPUTEPHEM UX UCTUHHOCTU B Hayke. KOHIENIMs COBPEMEHHOTO 00pa30BaHus M0Apa3yMeBaeT,
YTO B y4€OHOM 3KCIIEPUMEHTE BEAYIIYIO POJIb JOKEH 3aHATh CAMOCTOSITENIbHBIN UCCIIEI0BATENbCKUN YUeHUYECKUH dKkcriepuMeHT. COBpeMEHHbIE
SKCIEPUMEHTAJIbHbIE HUCCIIEOBaHUS MO (U3MKE YyKe TPYJHO TMPEACTaBUTh O€3 MCIOJIb30BaHHUA HE TOJBKO aHAJIOTOBBIX, HO M LU(POBBIX
U3MepuTeNbHbIX NpubopoB. B denepanbHOM rocynapcTBeHHOM oOpaszoBarenbHoM cTanaapre (mainee — OI'OC) mpomnmcaHo, YTO OJHUM M3
YHHUBEpPCAJIbHBIX y4eOHbIX AeicTBuil (manee — YY), mpuoOperaeMbIX ydauluMucs, JOJDKHO CTaTh YMEHHME «IIPOBEIEHUS ONBITOB, MPOCTHIX
SKCIEPUMEHTAJIbHBIX HCCIEAOBAHMUM, NPSIMBIX U KOCBEHHBIX H3MEPEHHIl C HCIIOJIb30BAHWEM aHAJIOTOBBIX W IUGPOBBIX H3MEPUTEIBHBIX
pUOOPOBY.

VY4eOHbIN IKCIIEPUMEHT MO (HU3HKE, MPOBOAUMBIN HA TPAIUIITMOHHOM 000pyaoBaHWH (0e3 MpuMeHeHHUs IU(POBBIX JIA00PATOPHIi), HE MOXKET B
MOJIHOM Mepe oO0ecrneunTh pelieHne BceX o00pa3oBaTelbHBIX 3ajad B COBpeMEeHHOM wikojie. CroxuBmiascss cuTyanusi oO0ycioBleHa
CYyIIECTBOBaHHEM psiia MPOOIeM:

TPaJMLIMOHHOE IIKOJbHOE 00OpYyIOBaHUE M3-32 OIPAHUYECHUS TEXHUYECKHMX BO3MOYKHOCTEH HE MO3BOJISIET MPOBOJAUTH MHOTHE KOJIHYECTBEHHbBIC

HUCCICOOBaHMUA,
JJIUTCIIbHOCTD IIPOBCACHUA (bHSI/I‘leCKI/IX I/ICCJ'IC,Z[OBaHI/Iﬁ HEC BCEraa coriacyercsa ¢ JJIMTCIbHOCTBIO yLIe6HBIX SaHHTHﬁ;
BO3MOXHOCTb IIPOBCACHUA MHOTUX (I)I/ISI/I‘ICCKI/IX HUCCIEIOBAaHUN OI'paHNYUBACTCA Tpe60BaHI/I$IMI/I TEXHUKH 0€30IaCHOCTH U Ap.

]_II/I(prBaH J'Ia60paTOpI/I$I KapaAnHaJIbHbIM 06pa30M HU3MCHACT METOAUKY U COACPIKAHUC SKCHCPHMCHTaHBHOﬁ ACATCIIbHOCTU U IIOMOT'aCT PCIIUTDb
BBIIICIICPCUMUCIICHHBIC HpO6J'I€MBI. I_HI/II)OKI/Iﬁ CIICKTpP I_[I/I(prBLIX JAaTYHUKOB IIO3BOJIACT YHAIIUMMCA 3HAKOMHUTBLCA C IapaMETpaMu (I)I/I3I/I‘ICCKOFO
OKCIICpUMCHTAa HC TOJBKO HAa KAa4YE€CTBCHHOM, HO M Ha KOJIMYCCTBCHHOM YPOBHC. C IIOMOIIBIO I.[H(l)pOBOfI J'Ia60paT0pI/II/I MOXHO HIPOBOIAWUTH
JIINTEIIbHBIN SKCIICPUMCHT HaXXE B OTCYTCTBUU SKCIICPUMCHTATOPA. HpI/I 9TOM HU3MCPIACMBIC JAHHBIC U PC3YIIbTATBI UX O6pa6OTKI/I 0T06pa)KaI-OTCH
HETIOCPCACTBCHHO Ha S3KpAaHC KOMIIBKOTEPA.
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B mpornecce ¢opmupoBaHUs 3KCIIEPUMEHTAIBHBIX YMEHUH MO (U3MKE YYAIIMHCS YIUTCSA NPEACTaBIATh MH(pOpManHi0 00 MCCIEIOBaHUU B
YeThIPEX BUAAX:
B BepOabHOM: OTHCHIBATh 3KCIIEPHMEHT, CO3/IaBaTh CIOBECHYIO MOJIENb SKCIEPUMEHTa, (PUKCHPOBAaTh BHUMAHHE HA M3MEPSEMBIX (PH3MYECKUX

BCIIMYMHAX, TCPMHUHOJIOTUH,
B TaOJIMYHOM: 3alOJHATh TaONWLbl JAHHBIX, JIEKAIIUX B OCHOBE IOCTPOEHMSI IpauKoB (IIpU STOM Yy Y4YallMXCSd BO3HUKAeT MEPBUYHOE
IIpe/ICTaBJICHUE O MacIlITabax BEJINYMH);

B rpapuueckoM: CTPOUTH IpaUKH MO TAOIMYHBIM JaHHBIM, YTO MO3BOJISET NMEPEUTH K BBIJIBU)KEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIY
(1)I/I3I/I‘-I€CKI/IMI/I BEINYMHaAMU (HpI/I OTOM YYHMTCJIb TOKA3BIBACT MPCUMYIICCTBO B BU3YyaJIU3alluU 3aBHCHUMOCTEHN MCKAY BCIIMYMHAMHU, HArJIAAHOCTh U
MHOTOMEPHOCTb);

B AHAJIUTHYECKOM (B BHUAEC MAaTEMATHUYCCKUX ypaBHeHHﬁ)Z MNPpUBOJAUTL MATEMATUYCCKOC OIIMCAHUC B3aMMOCBA3U (1)I/ISI/I‘IGCKI/IX BCJIINYHH,
MaTeMaTH4eCcKoe 0000IeHNE TIOJTYYeHHBIX Pe3yIbTaTOB.

[lepexon Kk KaxI0My ATaIly IpeaCTaBIeHU HHPOPMAIMK 3aHUMAET JI0CTaTOYHO OO0JIBIION MPOMEKYTOK BpeMeHH. bezycnoBHo, B 7—9 kiaccax
3TOT HIpoliecc HeoOXOAUM, HO B CTaplIMX KJaccax 3TO BpPeMs MOKHO ObLIO Obl OTBECTHM Ha pelIeHHe Oosee BaXHBIX 3a7ad. B sToMm miaHe
UG poBble 1a00PaTOPUN MO3BOJISIFOT CYLIECTBEHHO SKOHOMUTh BpEMsi, KOTOPOE MOKHO MOTPATUTh HAa (POPMUPOBAHUE UCCIIEAOBATEIBCKUX YMEHUI
yUaIlKXCsl, BEIPAXKAIOIMXCS B CICAYIOIUX JEHCTBUAX:
ompeneseHue IpoOIeMbl;

IIOCTAHOBKA HCCIIEZI0BATEIILCKOM 3a1auu;

IUTAHUPOBAHHUE PELICHMS 3aJauH;

IIOCTPOEHHE MOJIENEH;

BBIJIBUKEHUE TUIIOTE3;

SKCIEpUMEHTalIbHAsl IPOBEPKA TUIIOTE3; * aHAJIM3 JaHHBIX SKCIIEPUMEHTOB MJIM HAOMIOACHUH;

(dbopMynupoBaHKe BHIBOIOB.

[Tocnennue roApl y y4ammxcs HaONMIOJAeTCsl HU3Kas MOTHBAIMS U3YyYEHUS €CTECTBEHHOHAYUHBIX IWCHUIUIMH M, KaK CIEACTBHE, MaJcHHE
kauecTBa oOpazoBanus. LludpoBoe yueOHOe 00OpymOBaHUE MO3BOJIAET y4YalIMMCS O3HAKOMHUTHCS C COBPEMEHHBIMH METOJAMH HCCIIEIOBAHUS,
MIPUMEHSEMBIMH B HAYKE, a YUUTEII0 — MPUMEHSATh HA IPAKTUKE COBPEMEHHBIE NEJAarornueckue TeEXHOJIOTHH.
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HopmatuBHas 0a3a
®denepanbHbIil 3ak0H 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoii @enepamum» (¢ U3M. U JIOT., BCTYIL. B CHITY C

01.09.2020).

[Tacnopr HanroHanbHOTO NIpoekta «O0pa3oBanue» (yrB. npesuguymom Coseta npu Ilpesunente PO no crparernyeckoMmy pa3BUTHIO U
HallMOHAJIbHBIM [TPOEKTaM, IPOTOKOJI OT

24.12.2018 Ne 16).

lNocynapcrBennas mporpamma Poccutickoit @enepanun «Pa3sutue obpazoBanus» (yrB. [locranosnenuem [IpaButensctBa PO ot 26.12.2017 Ne
1642 (pen. ot 22.02.2021) «O0 yTBep:kaeHUU rocyapcTBeHHON porpammsl Poccuiickoit @enepanun «Pa3BuTtie 00pa3oBaHus».
[Ipodeccrnonanbublii crangapt «llenaror (megarornyeckas 1€ATeNbHOCT B JJOLIKOJIBHOM, HAYAJILHOM O0IIIEM, OCHOBHOM 00111eM, cpeIHEM 001IeM
o0paszoBaHuM), (BoCcUTaTEh, YIUTENb)» (pea. ot 16.06.2019) (Ilpukaz MunuctepcTBa Tpyaa U conranbHoi 3amuThl PO ot 18 oktsadps 2013 1. Ne
544H, ¢ U3MeHEeHUsIMU, BHECEHHBIMU MTpUKa3oM MunucrepcTBa Tpyaa u couzauutsl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 . Ne 422n).
[Ipodeccrnonanphbiil crannapt «llemaror qomoaHUTENBHOTO 00pa3oBaHus aeTeit u B3pocibix» (IIpukas MunucTepcTBa Tpyia U COIMaIbHOM
samuThl PO o1 05.05.2018 Ne 2981 «O06 yTBep)kaeHnu npodecCuoHaIbHOTO cTannapTa «llemaror 7omoTHUTEIHPHOTO 00pa30BaHus JETEH U
B3POCIBIX»).

denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOTO 00I1Iero 0OpazoBanus (yTB. MpruKka3oM MUHHCTEpCTBA 00pa30oBaHuUs U
Hayku Poccuiickoii @enepaunu ot

17.12.2010 Ne 1897) (pen. 21.12.2020).

@denepalibHbII rOCyAapCTBEHHBIN 00pa30BaTENbHbIN CTaHAAPT cpeHero oouiero oopasopanus (yTB. mpukazoM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoii @enepauuu ot

17.05.2012 Ne 413) (pen. 11.12.2020).

[Toctanosnenue ['maBHOTO TOCyIapcTBEHHOTO caHuTapHOro Bpada Poccuiickoit @eneparuu ot 29 aexkadpst 2010 r. N 189 r. Mocksa "O6
yrBepxaenun CanlluH 2.4.2.2821-10 "CanutapHo-31u1eMUOIOTHYECKHEe TPEOOBAHUS K YCIOBUSIM M OpraHu3aluy o0y4eHus B
0011e00pa30BaTEeIbHBIX YUPEIKIACHUAX"

PaGouas mporpamma. Aptopsl: E.M.I'yrauk, A.B. [lepsimkun u3 coopauka "[Iporpammel ams o0mieo0pazoBaTenbHbIX yupexaeHuid. Gusuka.

Actponomus. 7 — 11 k. / coct. B.A.
Koposun, B.A. Opnos. — M.: JIpocda, 2019
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Metoanyeckre peKOMEHAIUH 110 CO3JaHUI0 U (PYHKIIMOHUPOBAHMIO B 00111€00pa30BaTENbHBIX OPraHU3aIHIX, PACTIOIOKEHHBIX B CEITbCKOM
MECTHOCTH U MaJIbIX FOPOJiax, LIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOH U TEXHOJOrMUECKOW HampasieHHocTel («Touka pocTay)
(YTBepkaeHsl pacnopsbkenneM MunuctepcerBa mpocerienus Poccuiickoit @eneparuu ot 12 stuapst 2021 1. Ne P-6).

B cocraB mentpa «Touka pocta» mo ¢usuke BXomsT 0a3oBasi (00s3arenbHas) 4acTh W JOMOJHHUTENbHOE 000pynoBaHue. ba3oBas dacTp

COCTOHUT H3 HI/I(i)pOBI)IX JaTYUKOB MW KOMIUICKTOB COIIYTCTBYIOIIUX OJCMCHTOB [JId OIIBITOB II0 MCXAaHHKE, MOJIGKyn?IpHOfI (1)I/I3I/IK€,
QJICKTPOANMHAMUKE U OIITUKEC.
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Bba3oBblii KOMILUIEKT 000pyA0BaHusA HeHTPa «Touka pocTa» no pusuke
I[aHHBIfI KOMIUJICKT IMPCACTABJICH CICAYIOIIUMUA JaTUUKAMU:

JlaTurk aOCOJIFOTHOTO JIaBJICHUS

I[aT‘H/IK IMPOU3BOJUT U3MCPCHUA a0CoOIIOTHOTO JaBJICHU . qYBCTBHTCHBHBIﬁ DJICMCHT JaT4YMKa BBIIIOJIHCH Ha 0a3e MOHOJHUTHOTO KPpEMHHEBOI'O
MBE30PE3UCTOPa C BHEAPEHHON TEH30PE3UCTHUBHON CTPYKTYPOH, KOTOpas MO3BOJISIET HCKIIOYUTH BO3MOXKHBIE TOTPEITHOCTH W JIOCTUTHYTH
HGO6XOZII/IMOI>1 TOYHOCTH I/I3M€p€HI/II7L B xomrmiexT JaTyuKa a0COJIFOTHOTO JaBJICHHUS BXOJUT ruoxast repMeTIHasA pr6Ka JUIA IIOAKIIIOYCHUA
mITylepa AaTyuka K JabopaTopHoMy 000pyaoBaHuI0. JlaTunK 1mogoxKeHus (MarHuTHBIH)

I[aT‘-II/IK HU3MEPACT BPEMCHHBIC OTPE3KHU MEKAY MOMCHTAMH MPOXOKIACHHUA o0BbeKkTa pAaoMm € OECKOHTAKTHBIMHU ACTCKTOPAMHU. beckoHTakTHEBIE
ACTCKTOPBI ABJIAIOTCA BBIHOCHBIMHM M KPCHIATCA Ha METAJNIMYECKON WM MarHuTHOM IMOBCPXHOCTH. KommuectBo oceit HU3MEPCHUA JaTUHKa
MIOJIOXKEHUSI paBHO 3, Tuana3oH U3MepeHui no kaxaon u3 ocet X, Y u Z cocrasnser ot 0 1o 360 rpan.

Kommiekt COMYTCTBYIOIINUX 3JIEMCHTOB IJI OKCIICPUMEHTOB 110 MEXAHUKE

KoMIIeKT comyTCTBYIOMIMX JIEMEHTOB JJIsl IKCIIEPUMEHTOB 110 MOJIEKYJIIPHOU (pu3mKe
Kommiekt COIMYTCTBYIOIIHX 3JIECMCHTOB IJIA SKCIICPUMECHTOB 110 3JICKTPOAMHAMUHKE
Kommiekt COMYTCTBYIOIIHUX 3JIEMCHTOB JJI1 SKCIICPUMCHTOB IO OIITHKE

JlaTdauk TOKa, MarHUTHOTO TIOJISA, TEMIIEPaTypBbI.

I[Inanupyemble pe3yjbTaTbl OCBOEHHMSI Y4eOHOro mnpeamera «®Pu3uka» ¢ ONUCAHMEM YHHMBEPCAJIBLHBLIX Y4eOHBbIX

AeMCTBU, 1OCTUTaeMbIX 00Y4AKOIIUMHUCS
./Iu!mocmnblepezyﬂbmambt

OO0yyaromuiics MOJIy4UuT BO3MOKHOCTH JUIsl (POPMHUPOBAHUS CIEIYIOIIUX TUYHOCTHBIX PE3YJIbTAaTOB:
pa3BUTHE O3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYalIbHBIX U TBOPUYECKHX CLIOCOOHOCTEH;
yOeXAEHHOCTh B BO3MOKHOCTH TO3HAHUS TMPHUPOJABI, B HEOOXOJAUMOCTH PAa3yMHOTO HCIIOJIb30BAaHUS JIOCTHXKEHUI HAYKH W TEXHOJIOTHH Ui
JaNbHEUIIIer0 pPa3BUTHS UYEIOBEYECKOTO OOIIEeCTBA, yBaKEHHWE K TBOPLAM HAayKM M TEXHHKH, OTHOLIEHHWE K (U3HKE KaK K DJIEMEHTY
o011e4enoBeuecKOi KyabTyphl;
CaMOCTOSITEILHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTHYECKUX YMEHUI;
TOTOBHOCTb K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMU MHTEPECAMH U BO3MOXKHOCTSAMU;

MOTHBaIUA O6pa30BaTeJIBHOI>’I ACATCIIbBHOCTHU Ha OCHOBC JIMYHOCTHO OPUCHTHUPOBAHHOI'O MOAXO0/J4A,
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(hopMHUpOBaHKE IEHHOCTHOTO OTHOIICHUS APYT K APYTY, K YIUTEIIO, K aBTOPaM OTKPHITHI U N300PETCHHMIA, K pe3yabTaTaM O00yUICHHSI.
Memanpeomemmnuie pezyibmamot

OOyuaromuiicst HOIYIUT BO3MOKHOCTD [T (GOPMHUPOBAHUS CIEIYIOIMIMX METAPEAMETHBIX Pe3yIbTaTOB:
OBJIAJICHUE HABBIKAMU CaMOCTOSITEJIbHOTO TPUOOPETEHHsT HOBBIX 3HAHUM, OpraHu3aluu Y4eOHON [eATENbHOCTH, IIOCTAHOBKM LEJEH,
IUIAaHUPOBAHUS, CAMOKOHTPOJISA U OLIEHKH PE3YIbTATOB CBOEH AEATEIbHOCTH, YMEHUSIMU IPEIBUIECTH BOZMOXKHbBIE PE3YJIbTAaThl CBOUX JICHCTBUI;
MOHWMaHHUE Pa3IMuUil MEXITYy UCXOIHBIMHU (haKTaMH M THIOTE3aMH U UX OOBSICHEHUS, TEOPETHUYECCKUMH MOJEISIMH M peaIbHBIMUA 00OBEKTaMH,
OBJIaZICHNE YHUBEPCATbHBIMU YI€OHBIMH JICHCTBHSIMH Ha TIPIMEpax TUTIOTE3 [T O0BSICHEHUS M3BECTHBIX (PAKTOB M SKCIIEPUMEHTAITLHON TIPOBEPKU
BBIJIBUTa€MBIX THIIOTE3, pa3pad0TKHU TEOPETUUYECKUX MOJIENEH MPOLECCOB WU SIBJICHUM;
dbopmMupoBaHrEe yYMEHHI BOCIPUHHUMATH, TEpepadbaThiBaTh W MPEIBABIATh HHPOPMAIMIO B CIOBECHOW, OOpa3HOM, CHMBOJIMYECKOW (opmax,
aHaAJIM3UPOBATh U MepepadbaThIBaTh MOJYYEHHYIO MH(OPMALIMIO B COOTBETCTBUU C MOCTABJICHHBIMU 33Ja4yaMU, BbIIEISATH OCHOBHOE COJIEp)KaHUE
MPOYUTAHHOTO TEKCTa, HAXOAUTH B HEM OTBETHI Ha IMOCTABIICHHBIE BOTIPOCHI U U3J1araTh €ro;
MpHOOpEeTEeHNE OMbITa CAMOCTOSATENIBHOIO IMOWCKA, aHaldu3a U oTOopa MH(GOPMAalMU C MCHOIb30BAHHEM pPAa3IMYHBIX HMCTOYHUKOB, U HOBBIX

I/IHCbOpMaIII/IOHHI)IX TEXHOJOTHH JJIg pECIICHHU IMO3HABATCIIBHBIX 3a/1a4;

* pa3BUTHE MOHOJIOTMYECKON W JMAIOTMYeCKON peud, YMEHHsI BBIPa)KaTh CBOM MBICIIH, CIIOCOOHOCTH BBICIYIIMBATh COOECEIHHKA, TTOHUMATh €ro
TOYKY 3pEHUS, MPU3HABATH MIPABO JPYroro 4ejoBeka Ha HHOE MHEHHUE;
® OCBOEHHE MPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYAIUSIX, OBJIAJIEHUE 3BPUCTUYECKUMHU METOJaMH PEIICHUS TPooieM;

b (bOpMHpOBaHI/Ie YMCHI/Iﬁ pa60TaTB B I'pynIi€ C BBIIMOJIHCHUEM PAa3JIMYHBIX COLMAJIbHBIX pOJ'IGfI, NpeACTaBJAAT U OTCTAMBATH CBOHW B3IJIAAbI U
Y66}KI[6HI/IH, BCCTHU JUCKYCCHUIO.

Pecynamuenvie YY/|
OO0yuaromuiics MOJIy4YUT BO3MOXKHOCTD I JOPMUPOBAHUS CICAYIOMMUX PETYIATUBHBIX Y'Y 1.
YMeHue caMOCTOSITENIFHO ONPENENATh eI 00y4eHHs, CTaBUTh U (OPMYIHPOBATH HOBBIC 33Jaul B yu€Oe U MO3HABATEIbHOMN JEATEIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIHHON JESITENLHOCTH.
OO0y4Jarmuics CMOXKET:
® AHATTM3UPOBATh CYLIECTBYIOIINE U IUIAHUPOBATh Oyaylue oOpa3oBaTeNnbHbIe Pe3yabTaThl;
* HIeHTU(UIIUPOBATH COOCTBEHHBIE MPOOIEMBI U OMPENENATh IIaBHYIO MpOOJeMy; ® BBIIBUTATh BEPCHUU PEIICHUs MPOoOieMbl, (GOpMYyIUpOBATH

THUIIOTE3bI, IPCABOCXUIIATH KOHEYHBIN PE3YyIIbTAT,
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® CTaBHTH LIEJIh JICATEITHHOCTH Ha OCHOBE OMPEIIIEHHON MPOOIEMBI U CYIIECTBYIOIINX BO3MOKHOCTEH;
e popMyIMpOBaTH y4EOHBIC 3aa9U KaK IIard JOCTHYKCHHSI IOCTABJICHHOM TN IeATEIIbHOCTH;
* 000CHOBBIBATh IIEJICBBIC OPUECHTUPHI M PUOPUTETHI CCHUTKAMU HA IIEHHOCTH, YKa3bIBasi © 000CHOBBIBAS JIOTHYECKYIO TTOCIIEC0BATEILHOCTh IIIaroB.

2. YMeHHEe CaMOCTOSITCIIFHO IUIAaHUPOBATh IYTH IOCTIDKEHUS IIeJiel, B TOM 4YHCIIC allbTePHATHBHBIC, OCO3HAHHO BBIOMpaTh HamboJjece
3¢ deKTUBHBIC CIOCOOBI PEIICHHSI YICOHBIX M MIO3HABATEIIHHBIX 3a/1a4.
OO0yYarOIUKCcs CMOKET:
omnpenensaTh Heobxoaumoe(bie) IeHCTBUE(s) B COOTBETCTBHMM C y4yeOHOW H TO3HABATEIBHOW 3aJadyaMU M COCTaBISATH aJTOPUTM €ro(HX)

BBITIOJIHEHMS;
000CHOBBIBATh M OCYHIECTBIIATH BbIOOP Hanboiee 3h(PeKTUBHBIX CLIOCOO0B pellieHUs] y4eOHBIX U MO3HABATEIbHBIX 3a/a4;
OTPEENATh/HaX0IUTh, B TOM YUCIIE U3 MPEII0KEHHBIX BAPUAHTOB, YCIOBHUS JJIsI BHIIIOJIHEHUSI y4eOHOM U MO3HAaBaTENbHON 3a/1a4;

BBICTPaNBAaTh )KM3HEHHbIE TUIaHBI HA KPAaTKOCPOUYHOE Oyaylee (3asBiATH I€JIEBble OPUEHTHPHI, CTABUTh aJCKBAaTHbIE UM 3a/Ja4ydl U IpeJiaraTh
NeNCTBUS, yKa3bIBasi U 0OOCHOBBIBAS JIOTUYECKYIO MOCIIEI0BATENbHOCTh 11aroB);
BBIOMpATH U3 MPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKAaTh CPEACTBA/PECYPCHI ISl PELIeHUs 3a]aun/JOCTUKEHUS 11eITH;

COCTaBJIATH IUIaH pelIeHus! MpoOeMbl (BBIMOIHEHUS TPOEKTa, MPOBEACHUS UCCIETOBAHUS);
OTPEeNATh NOTEHUIUATbHbIE 3aTPYAHEHUS MIPH PEIICHUH Y4eOHOHN U MO3HABATEIbHON 3a1a4i M HAXOIUTh CPECTBA JUISl X YCTPAHEHUS;

OTIMCBIBATh CBOH OIIBIT, 0(hOPMIISIS €ro IS Iepelayyl IPYTUM JIFOIIM B BUJIE TEXHOJIOTHUH PEIICHUS MPAKTUUECKUX 3a/1a4 OTIPeIeIEHHOTO Kilacca,

IUIAHUPOBATh M KOPPEKTHPOBATh CBOIO MHIAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCHTh CBOM JICUCTBHS C INIAHUPYEMBIMH PE3yJbTaTaMH, OCYIISCTBIIATh KOHTPOJb CBOCH JEATEIHHOCTH B IIPOLIECCE
JTOCTHIKEHHS Pe3yJIbTara, ONPECIATh CIIOCOOBI ISHCTBUI B paMKax MPEIOKEHHBIX YCIOBHIA M TPEOOBAHUM, KOPPEKTHPOBATh CBOU JICHCTBUS B
COOTBETCTBUH C H3MCHSIOIICHCS CUTyallUeH.

OOYYarIINICI CMOXKET:.

OonpeACIsITb COBMCCTHO C 1IeAaroroM u CBEPpCTHUKAMH KPUTCPHUHU IINIAHUPYCMBIX PE3YIIbTATOB U KPUTCPUH OLICHKHU cBoci y‘Ie6H01>i JOCATCIBbHOCTH
CUCTCMATU3UPOBATb (B TOM 4YHUCJIC BBI6I/IpaTL HpI/IOpI/ITCTHLIe) KPUTCPUH TINIAHUPYEMBIX PE3YJIbTATOB U OLCHKHU cBOCH ACATCIIBHOCTH,
OT6I/IpaTb HHCTPYMCHTBI Uil OLCHUBAHUA CBOEH ACATCIIBHOCTH, OCYHICCTBJIATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH B paMKax NpEeAIOKCHHBIX

yCJIOBH U TpeOOBaHMIA;
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OLICHUBATH CBOIO JIEATEIBHOCTD, apTyMEHTUPYS IPUYMHBI JOCTHKECHHS WIA OTCYTCTBHSI INIAHUPYEMOI'O pe3yJIbTaTa;
HAXOJUTh JOCTATOYHBIE CPEACTBA JUIS BBIMOJHEHHS YYEOHBIX ACHCTBUI B M3MEHSIONICIHCS CHUTyallud W/WIM TPU OTCYTCTBUHU IIAHHPYEMOTO
pe3yibTara;

paboTasi 1O CBOEMY IUIaHY, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO JCATECILHOCTh HAa OCHOBE aHAIW3a W3MCHCHUN CHUTyallud I TOJy4eHUS
3aIIaHUPOBAHHBIX XapaKTEPUCTHK MIPOYKTa/Pe3ybTarTa;

YCTaHABIUBATh CBSI3b MEXK]Y IMOJYYCHHBIMH XapaKTEPUCTUKAMH MPOIAYKTAa M XapaKTEPUCTHKAMU IpoIlecca NEATeTbHOCTH M IO 3aBEepIICHUU
NESTETFHOCTH MpejIaraTh M3MEHEHHUE XapaKTePUCTHK TIpoliecca [l TIOJIYUYEeHHS YAYyUIIEHHBIX XapaKTePUCTUK MPOAYKTa;

CBEPSTH CBOU JICHCTBUS C LIETBIO U MPU HEOOXOAUMOCTH UCIIPABIATH OMIUOKH CAMOCTOSTEIBHO.

4. YMeHue OlleHUBATh MTPABHIILHOCTD BBITIOJHEHHS YI€OHOM 3a/1a4uu, COOCTBEHHBIC BO3MOKHOCTH €€ PEIICHUSI.
OO0VyYaroIUCcI CMOXKET:
OTIPEJICIIATh KPUTEPUH TIPABHIILHOCTH (KOPPEKTHOCTH ) BBITOJTHCHUS YICOHOM 3a1a4u;

aHaJ'II/I3I/IpOBaTB " O6OCHOBI)IBaTI) HpI/IMeHeHI/Ie COOTBGTCTBYIOHIGFO I/IHCTPYMCHTapI/ISI JJ1s1 BBITIOJTHCHUSL yqe6H01‘/'I 3a1a4yu;

CBO6OHHO IIOJIB30BATHCSA BI)Ipa6OTaHHI)IMI/I KpI/ITepI/IHMI/I OII€HKH U CaMOOICHKH, UCXOAd U3 IECIN U UMCIOIIUXCA CpeI[CTB, pasnnqaﬂ pe3ynLTaT 158
CIIOCOOBI IEHCTBUN;

OIICHUBATh MPOJYKT CBOCH JEATEIBHOCTH 110 3aJaHHBIM W/WIM CaMOCTOSTEILHO ONPEICIIEHHBIM KPUTEPHSIM B COOTBETCTBHU C IEIBIO
JIEATEILHOCTH;

000CHOBBIBATH JIOCTH)KHUMOCTb II€JTH BBIOPAHHBIM CITOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPCHHHMX PECYPCOB U JOCTYITHBIX BHEIIHHX PECYPCOB;

(bHKCI/IpOBaTI) M aHAJIM3UPOBATh TUHAMUKY COOCTBEHHBIX O6p330BaT€J'II)HBIX PE3YIBTATOB.
5. BJ'IaI[eHI/Ie OCHOBaMMU CaMOKOHTPOJIsI, CaMOOLICHKH, IIPHUHATHA peI_HeHI/Iﬁ U OCYILICCTBJIICHHUSA OCO3HAaHHOI'O BBI60pa B yqe6H0171 u
IMO03HABaTEILHOMI JACATCIIbHOCTH.
O6V‘IaIOHJI/II‘/'ICH CMOJXKET.
Ha6J'IIOI[aTb U aHaJIM3UPOBATb CO6CTB€HHYIO yqe6Hy}0 W MO3HABATCIIbHYIO ACATCIBHOCTH U ACATCIIBHOCTb APYIUX o6y11afou11/1xc;1 B IIponecce

B3aUMOIIPOBCPKH,
COOTHOCHUTDL PCAJIbHBIC U IIJIAHUPYCEMBIC PC3YJIbTAThI HHHHBHHyaﬂBHOﬁ 06pa30BaTeJ'IBHOI7I ACATCIBbHOCTHU U ACJIAaTh BBIBO/JBI,

IIPpUHUMATh PCIICHUC B yqe6H0171 CUTyallul U HECTHU 34 HETO OTBCTCTBCHHOCTD,
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CaMOCTOATCIIbHO OIIPCACIIATE HPUYHUHBI CBOCTO YCIICXAa WJIK HCYCIICXAa U HAXOAUTb CIIOCOOBI BbIXOa U3 CUTYyallUU HCYCIICXA,

PETPOCIEKTUBHO OINpEAENATh, KaKhe JACHCTBUSA 10 pEIICHHIO y4eOHOM 3ajaud WIM [apaMeTpbl 3TUX JEMCTBUM NpPUBENU K IOIYYEHUIO
MMEIOLIErocs IPOAyKTa y4eOHO! JesITEIbHOCTH;

JIEeMOHCTPUPOBATH MPUEMBI PETYISIIH TICUX0()U3HOIOTHIECKUX/IMOIIMOHAIBHBIX COCTOSIHUH ISl JOCTHKEHUS d(PPeKTa yCIOKOSHUs (YyCTpaHEeHUs
SMOLMOHAIBHON HanpspkEHHOCTH), d(dekra BoccTaHOBIEHHS (0cHalbiIeHUs MPOSBICHUH yTOMIJCHHUs), 3(hdexra axTHBH3aIMH (TIOBBIIICHHUS
MCUX0(U3HOTOTUUECKON PEAaKTUBHOCTH).

Ho3znaeamenvnvie YY/[

OOyyaromuiics MOJIy4UuT BO3MOXKHOCTD JIIs1 (POPMUPOBAHUS CIIEIYIONINX MTO3HABATENbHBIX Y Y /1.

1. YMeHue ompenensTb MNOHATUSA, CO3/aBaTh OOOOLIEHMS, YCTaHABIMBATh AHAJIOTMM, KJIacCHU(PUIMPOBATh, CAMOCTOATEIbHO BBIOMpPAThH
OCHOBAaHUS U KPUTEPUM s KIAacCUPUKALMU, YCTaHABIMBaTh MPUUYMHHO-CIEJCTBEHHbIE CBSI3H, CTPOUTH JIOTUYECKOE PpaCCyXICHUE,
yMO3aKJIo4eHne (MHAYKTUBHOE, IeAYKTUBHOE, 110 aHAJIOTUH) U JIeNaTh BHIBO/IBI.

OOyJarOIIHNCS CMOYKET:
oAOUpPAaTh CJIOBA, COMOAUYNHEHHBIE KIIFOUEBOMY CIIOBY, ONPEIEISAIONINE €ro MPU3HAKN U CBOICTBA;

BBICTPANBATh JOTHUYECKYIO IETIOYKY, COCTOSAIIYIO U3 KIIIOUEBOI'0 CI0OBA U COMOIYMHEHHBIX EMY CJIOB;
BBIACIATH OO MPU3HAK JBYX HJIM HECKOJBKUX MPEIMETOB, WU SBJICHHUM U OOBSICHATH UX CXOJICTBO;
00BEAMHATDH MIPEIMETHI U SBJICHUS B TPYIIIBI 10 OMpPEIeIEHHBIM IPU3HAKaM, CPaBHUBATH, KJ1acCU(UIMPOBATh U 00001aTh (PaKThl U SBJICHHUS,

BBIJICJISITH SIBJIEHUE W3 OOIIETOo psijia APYTUX SIBJICHHM;

OTPENEATh OOCTOATENbCTBA, KOTOPBIE TMPEIIISCTBOBATM BO3HUKHOBEHHUIO CBSI3M MEXIY SBICHUAMH, M3 OTHUX OOCTOSTEIHCTB BBIACIATH
OTpeIEIISAIONINE, CIOCOOHBIE OBITH TPUYUHON JAHHOTO SIBJICHUS, BBISBIISATH IPUYUHBI U CIICICTBHS SBJICHUN;

CTPOHTD PACCYXKJECHHE OT OOIIUX 3aKOHOMEPHOCTEH K YACTHBIM SBJICHUSM U OT YACTHBIX SIBJICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

CTPOMUTH PACCYKJACHUE HA OCHOBEC CPABHCHUSA ITPEAMETOB U HBHCHHﬁ, BBIACIISIA IIPU OTOM 06H_[I/Ie IIPU3HAKHU,

Hu3jiaraTthb IOJYYCHHYIO I/IH(1)OpMaI_II/IIO, HHTCPIIPETUP YA €€ B KOHTEKCTE pemaeMoﬁ 3aJa4du,
CaMOCTOATCIIbHO YKa3bIBaThb Ha I/IH(1)OpMaLII/IIO, HY)XKJAaIOMYOCd B TPOBEPKE, Npeajiaratb U IMNMIPUMCHATH cIroco0 IIPOBCPKU TOCTOBCPHOCTH

nHpopMaluu;

Bep6aJ'II/I3OBaTB OMOIIMOHAJIBHOC BIICYATICHUC, OKa3aHHOC Ha HETO HCTOYHHUKOM;,
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® OOBSACHATH SIBICHUS, MPOIECCHI, CBS3M M OTHOILICHHS, BBISBISIEMBbIC B XOJI€ TO3HABATEIILHOW M MCCIIEAOBATEIbCKOW JEATEIBHOCTU (TIPHBOJUTH
00BsICHEHUE C U3MEHEHHUEM (POPMBI MPEICTABIICHUS; OOBSICHSITD, ACTAIU3UPYS WM 000011ast; OOBACHATH C 3aJaHHON TOUKU 3PCHHUSA);

* BBISBIISTH U HA3bIBATh IPUYMHBI COOBITHS, SIBIICHHS, B TOM YHCJIE BO3MOYKHBIE/Har0o0JIee BEPOSTHBIC IPUIUHBI, BO3MOKHBI€ MTOCIIEICTBUS 33JaHHOU
MPUYMHBI, CAMOCTOSITEIBHO OCYIIECTBIISISI IPHYUHHO-CIICACTBEHHBIN aHAJIN3;

* JleNIaTh BHIBOJ] HA OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOUEK 3PEHHsI, TOITBEPKIATh BBIBO COOCTBEHHOM apryMEHTAIMEl WM CaMOCTOSITEIBHO

IMOJIYYCHHBIMU JaHHBIMU.

2. YMeHue co3/1aBaTh, MPUMEHSATh U MPEOOPa30BBIBATH 3HAKKU W CHMBOJIBI, MOJICTTH U CXEMBI JUISl PEIICHUsT YIeOHBIX U ITO3HABATEILHBIX 33]1ad.
OO0yYaroIuiics CMOXKET:

0003HaYaTh CUMBOJIOM M 3HAKOM npeaMeT W/ SIBJICHUC,
OMPpCACIIATD JIOTHYCCKUEC CBA3HU MCKIY NPCAMETaMU /U SIBJICHUSIMU, 0003Ha4YaTh JaHHBIC JIOTUYCCKHUE CBA3U C IIOMOIIIBIO 3HAKOB B CXEMC,

co37aBaTh aOCTPAKTHBIN WK pealbHbIN 00pa3 npeaMeTa u/nuiu sIBICHUS;

CTPOUTH MOJIENIH/CXeMY Ha OCHOBE YCIIOBUH 3aJ1a4M H/WJIH CII0c00a €€ pereHus;

co3/1aBaTh BepOalibHBIC, BEIIECTBEHHBIE U WH(MOPMAIIMOHHBIE MOJEIH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA ISl OMpeaeTICHHSI
criocoba pelieHus 3a1aui B COOTBETCTBUU C CUTYAIIHEiH;

peoOpa30BBIBATH MOJIENH C IENbIO BBIABIICHUS OOIINX 3aKOHOB, OTIPEICIIAIONINX TAaHHYIO MPEAMETHYIO 00J1acTh;

MEPEBOIUTH CIOKHYIO IO COCTaBY (MHOTOACHEKTHYI0) HH(GOPMAIHIO U3 TpaduuecKkoro Wik (GopMamn30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B
TEKCTOBOE M HA00OPOT;

CTPOHUTH CXEMY, ITOPUTM JCHCTBUS, MUCIPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIM paHEE aJrOPUTM Ha OCHOBE HMMEIOIIETOCS 3HAHUS 00
00BEKTE, K KOTOPOMY IIPUMEHSIETCS QJITOPUTM;

CTPOHMTD JI0OKA3aTENIbCTBO: MPSMOE, KOCBEHHOE, OT ITPOTUBHOTO;

aHATM3UPOBATH/pe(dIECKCUPOBATh OMBIT Pa3pabOTKU M pean3alii yd4eOHOTO MPOEKTa, HUCCIEAOBaHUS (TEOPETHYECKOro, SMITMPUUYECKOr0) Ha
OCHOBE MPEIOKEHHOU TPOOIEMHOM CUTYyallu, TOCTABICHHOM II€JIM /WM 33JJaHHBIX KPUTEPUEB OIICHKH MPOAYKTa/pe3yabTaTa.

3. CMBICIIOBOE YTECHHE.

OOYYarOIINICI CMOXKET:.

HaXOJHTh B TeKcTe TpeOyeMyto nH(GOpMaIHIO (B COOTBETCTBUU C LIETSIMHU CBOEH JESITETbHOCTH);

OpPUCHTHPOBATHCA B COACPIKAHUN TCKCTA, IOHUMATDH LIEJIOCTHBINA CMBICI TCKCTA, CTPYKTYPHUPOBATH TCKCT;

YCTaHAaBJIMBATH B3aUMOCBS3b OITMCAHHBIX B TCKCTC CO6LITI/II71, fIBJ'IeHPIfI, mponecCoB;

11
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PE3IOMHUPOBATH IIIABHYIO UJCIO TEKCTA,
KPUTHUYECKH OIIEHUBATH COJIepKaHue U (popMy TeKCTa.

4. ®opMHupOBaHUE U PA3ZBUTHE IKOJOTUYCCKOTO MBINUICHUS, YMEHHUE MPUMEHSTh €r0 B TO3HABATEIILHONH, KOMMYHUKATHBHOH, COIIMATBHOU
MIPAKTHKE ¥ TPOPECCHOHATBHON OPUCHTAIINH.

OO0y4Yarommiicss CMOXKET:

OIIPENENATh CBOE OTHOLIEHUE K IIPUPOTHOM CpEeneE;
aHAJIM3UPOBATH BIMSIHUE SKOJIOTUYECKUX (DAKTOPOB Ha Cpelly OOUTaHUS KUBBIX OPraHU3MOB;

MIPOBOJIUTH MMPUYUHHBIN 1 BEPOSTHOCTHBIN aHAIN3 KOJIOTUIECKUX CUTYAIUH;
MIPOTHO3UPOBATh U3MEHEHUS CUTYAIIMH TIPU CMEHE JIEHCTBUSI OJTHOTO (haKTopa Ha JACUCTBUE APYroro (hakTopa;

pacpoCTPaHATh SKOJOTHUECKHUE 3HAHUS U y4aCTBOBATh B IPAKTUYECKUX JI€ax 10 3aIIUTE OKPYXKAIOIIEH Cpebl;
BBIPa)KaTh CBOE OTHOUIEHHE K NMPUPO/IE Yepe3 PUCYHKU, COUNHEHHS], MOJEIH, IPOEKTHbIE paOOTHI.

5. Pa3BuTHe MOTHBAIIMH K OBJIQJICHUIO KYJbTYPOH aKTHBHOTO HCITOJIb30BAHUS CIIOBAPEH M IPYTUX MIOUCKOBBIX CHCTEM.
OO06yyaromuiics CMOXET:

OTIpeeNATh HeOOXO0JUMbIE KITI0UEBbIE TOUCKOBBIE CIIOBA U 3aIIPOCHI;
OCYILIECTBIISITh B3aUMOJICHCTBHE C JIEKTPOHHBIMU ITOMCKOBBIMH CUCTEMaMH, CJIOBAPSMU;
(hopMHUPOBAaTh MHO’KECTBEHHYIO BBIOOPKY M3 OMCKOBBIX HCTOUYHUKOB U1 00BEKTUBU3AIIMH PE3YIbTATOB ITOUCKA;

COOTHOCHTH TOJTy4YEHHBIE PE3YIbTAThl IOMCKA CO CBOEH JESTENbHOCTHIO.
Kommynuxamuenvie YVJ[

1. YMeHue OpraHu30BBIBATH YUEOHOE COTPYIHUYECTBO M COBMECTHYIO JICATCIBHOCTh C YUUTEIEM U CBEPCTHUKAMHM; pad0TaTh UHANBUIYAIBHO
W B TpYIIE: HAXOJUTh OOINee pelIeHHe W pas3perniarh KOH(JIUKTBI Ha OCHOBE COIJIACOBAHMS TO3MIHMHA W y4éTa HMHTEPECOB;
(bopMynHpOBaTh, APryMEHTUPOBATh M OTCTAMUBATh CBOE MHEHHE.
OOYYarIIUICI CMOXKET:.
OTIPEICIIATh BO3MOXKHBIC POJIM B COBMECTHOM JICATEIIBHOCTH;
UTpaTh OMPEACIEHHYIO POJIb B COBMECTHOM JESITEIIBHOCTH;

MPUHUMATD MO3UIUI0 cOOECeTHNKA, MOHNMAsI TO3UIIMIO0 JPYroTo, pa3indaTh B €0 peuu: MHEHHE (TOUKY 3peHUs), TOKa3aTelnbCTBO (apryMEHTHI),
(aKThI; TUTIOTE3BI, AKCHOMBI, TEOPHH;
OTIpEICNIATh CBOM JICHCTBUS U ISHCTBUS MapTHEPA, KOTOPbIE CIOCOOCTBOBATHN WM MPEMATCTBOBAIN MPOIYKTUBHON KOMMYHUKAIUH;

12



TOUKA i!pocm

CTPOMTH IO3UTUBHBIC OTHOLICHHUS B IpoLiecce YUeOHOM U O3HABATEIBHOM NS TeIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBaTh CBOIO TOYKY 3PEHUS, B ITUCKYCCHHM YMETh BBIIBUTATh KOHTPAPTYMEHTHI, Nepedpa3supoBaTh CBOIO
MBICJIb (BJa/IeHUE MEXaHU3MOM 3KBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTBHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIpU3HAaBaThb OLIMOOYHOCTH CBOETO MHEHHUS (€CIM OHO TakKOBO) U

KOPPEKTUPOBATH €I0;

npearaTe albTepHATUBHOE PELlIEHNE B KOH(DIUKTHON CUTYyallnu;
BBIACIIATH OOIIYIO TOUKY 3pEHUSI B TUCKYCCHH;
JIOTOBApUBATHCA O MPABUIIAX M BOMPOCAX JUIsl 0OCYXKAEHUS B COOTBETCTBUH C MIOCTABJICHHOM Mepes rpyImoi 3aaauei;

OpraHM30BBIBaTh y4eOHOE B3aMMOJICHCTBUE B TPYIINE (OTPENEIIATh OOIINE [IENH, PACIPEACIISATh POJIH, JOTOBAPUBATHCS APYT C IPYTOM U T. 11.);
YCTpaHATh B paMKax Juajora pa3pbiBbl B KOMMYHUKAIIUHU, 00YCIOBIIEHHbIE HETOHUMaHUEM/HETIPUSTHEM CO CTOPOHBI coOeceTHUKa 3a1aul, (pOpMbI
WJIY COJIep KaHus Auaiora.

2. YMeHHe 0CO3HAHHO MCIOJb30BaTh PEUYEBBIEC CPEJICTBA B COOTBETCTBHUH C 3a/1au€ii KOMMYHHUKAIIMU ISl BRIPAKEHUSI CBOMX YYBCTB, MBICIIEH U
MOTPEOHOCTEN NJIs TTAHUPOBAHUS U PETYJSIIUUA CBOEH NEATETbHOCTH; BIAJCHUE YCTHOW M NMHUCBMEHHOW PEYhl0, MOHOJIOTHYECKON KOHTEKCTHOU
peybIo.

OO0yyYaromuNics CMOXKET:
OTIPEICIIATH 337]a9y KOMMYHHUKAITUU U B COOTBETCTBHH C HEil OTOMpATh pEeUYCBBIC CPEICTRA;

0oTOMpaTh U UCIOJIB30BaTh PEUYEBbIE CPEJICTBA B IPOIIECCE KOMMYHHKAIMH C IPYTUMHU JIOAbMHU (JIMAJIOT B Mape, B Majou Ipymmne u T. 1.);
MPEJICTaBIATh B YCTHOM MJIM MUCbMEHHOU (hopme pa3BEPHYTHIN IJ1aH COOCTBEHHON /1€ATEIbHOCTH;

coOI0AaTh HOPMBI IMYOJTMYHON PEeUH, periiaMeHT B MOHOJIOTE U IUCKYCCHH B COOTBETCTBHM C KOMMYHUKATUBHOU 3a1aueii;
BBICKa3bIBaTh U 00OCHOBBIBAaTh MHEHUE (CY)KJICHUE) U 3aMpalliBaTh MHEHHE MAapTHEPA B paMKax JIMaNora;

INpUHUMATb PCHICHUEC B XOAC JHUAJIOra U COIJIaCOBBIBATDL €TO C CO6CCCI[HI/IKOM;
CO3aaBaTh INTMCbMCHHBIC KIIMIIUPOBAHHBIC U OPUT'HHAJIBHBIC TCKCTHI C UCIIOJIb30BAHUEM H606XOI[I/IMLIX PCUCBLIX CPCACTB,

HCIIOJIB30BATh Bep6aJ'IBHBIe cpeacTBa (CpeHCTBa JIOTUYECKOM CBHSI/I) JJIA BBIICIICHHUA CMBICIIOBBIX OJI0KOB CBOETO BBICTYIUJICHUS

HCIIOJIb30BAThb HeBep6aJ'IBHBIe CpeacTBa UJIN HATJIAAHBIC MAaTCpUAJIbI, HOI[I"OTOBJ'ICHHBIG/ OTO6paHHBIe Imoa pyKOBOACTBOM YUYHTCIIA,
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ACJ1aTh OHCHO‘IHBIﬁ BBIBOJI O JOCTHXKCHUU ILCIIU KOMMYHI/IKa]_[I/II/I HeHOCpeI[CTBeHHO II0CJIC SaBepH_ICHI/ISI KOMMyHI/IKaTI/IBHOFO KOHTAKTa H
000CHOBBIBATH €r0.

2. @opMHpOBaHWE W PA3BHTHE KOMIIETCHTHOCTH B OOJACTH HCIOJIb30BaHUS WH()OPMANMOHHOKOMMYHHKAITMOHHBIX TEXHOJOTHH (Ianee —
HKT).
OO0yYaromuiics CMOXKET:

LI€JICHANPaBJICHHO MCKaTb W MCMOJb30BaTh WH(OPMAIMOHHBIE DPECYpPChl, HEOOXOJUMBbIE [Jsl pelIeHHs Y4eOHbIX M MPAKTUYECKUX 3ajad, C
nomo1sto cpencts MKT;

BBIOMpATh, CTPOUTh W MCIOJB30BaTh AJACKBAaTHYIO MH(GOPMALMOHHYIO MOJENIb JJs Iepeladd CBOUX MBICIEH CpelcTBaMU €CTECTBEHHBIX U
(OpMabHBIX SI3BIKOB B COOTBETCTBHMHU C YCIOBUSIMU KOMMYHUKAIUU;
BBIJEIATH UH(POPMAIIMOHHBIHN acleKT 3a/1a4uM, ONIEpUPOBATh JaHHBIMU, HCII0JIb30BaTh MOJEIb PELICHHS 3a/1a4H;

WCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKJIIOUas BHIOOP aJeKBaTHBIX 3aJade€ WHCTPYMEHTAJBHBIX MPOrPaMMHO-aIMapaTHBIX CPEACTB U
CEPBHCOB) IS perieHus WH(OOPMAIMOHHBIX H KOMMYHHUKAIIMOHHBIX YIEOHBIX 3aJ1a4, B TOM YHCJIC: BEIYHCICHHE, HAITUCAHKUE MTHCEM, COUMHCHHM,
JOKJIaJI0B, pedepaToB, CO3JaHUE MPE3CHTAUHN U JIp.;

MCI0JIb30BaTh HH(OPMALIUIO C YIETOM ITHUECKUX U MTPABOBBIX HOPM;

co3faBaTb HMH(OPMAIMOHHBIE PECypChl Pa3HOTO THUMA M JUISl Pa3HBIX ayaUuTOpHil, coOnonaTe HWH(DOPMAIMOHHYIO TUTHEHY W IpaBuia

HH(pOpPMAITMOHHOW 0€30MMaCHOCTH.

Ilpeomemmnuie pe3yromamut
OO6yyaromuiics MOJIy4UuT BO3MOKHOCTD JUIsl (JOPMHUPOBAHUS CIECTYIOIIUX IPEIMETHBIX PE3yIbTaTOB:
3HAHUS O MPHUPOJIEC BOKHEHIINX (PU3MUYECKUX SIBICHHUM OKPYKAIOLIEro MHpa U MOHMMaHUE CMbICTIa (U3MUYECKUX 3aKOHOB, PACKPBIBAIOIIMUX CBS3b

HU3YyUYCHHBIX HBJ'ICHI/II‘/'I;

YMEHHSI TOJIb30BaThCS METOJAaMH HAY4YHOTO UCCIICJOBaHUS SBJICHUNM MPHUPOAbI, MPOBOJUTH HAOMIOJACHMS, IUIAHUPOBATH M BBIMOJIHSTH
AKCIEPUMEHTHI, 00pabaThiBaTh PE3YyIbTAThl H3MEPEHUMN, TPEICTABIATH PE3yIbTaThl U3MEPEHUN C MOMOIIBI0 Ta0IuUI, rpa@uKoB U GopmyIL,
oOHapyXHBaTh 3aBUCUMOCTU MEXIY (PU3NYECKUMHU BEIUYMHAMH, OOBSICHATH MOJYYEHHBIE Pe3yibTaThl U JIENIaTh BBIBOJIBI, OLIEHUBATH TPAHMIIBI
MOTPEIIHOCTEH Pe3yabTaTOB U3MEPEHUI;

YMEHHUSI IPUMEHSTh TEOPETUYECKUE 3HAHUS TI0 (PU3KKE Ha MpaKTUKe, peniaTh PU3ndecKue 3a1a4i Ha IPUMEHEHHE TTOTyYeHHBIX 3HAHUI;
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YMEHHSI U HAaBBIKM IMPUMEHSTHh NOJYyYEHHbIE 3HAHUS JUIsl OOBSACHEHUS NPUHUUIOB JEHCTBUS BAXKHEHIIMX TEXHUYECKUX YCTPOMCTB, pEILIECHUS
MPAKTUYECKUX 3a/1a4 TOBCEJHEBHOW XHM3HH, OOecredeHusi 0e30MacHOCTH CBOEH JKM3HU, PAlMOHAIBHOTO MPUPOAOTIONH30BAHUS M OXPAHBI
OKpYKaroLEen Cpeibl;

dbopmupoBanue yOekKJCHUS B 3aKOHOMEPHOW CBSI3M M IMO3HABAEMOCTH SIBJICHUH TNPHPOJBI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOU
LICHHOCTY HAayKU B Pa3BUTUHU MAaTEPUAIILHON U JYXOBHOM KYJbTYPHI JIOACH;

pa3BUTHE TEOPETHYECKOTO MBIIIJICHUS Ha OCHOBE ()OPMHPOBAHUS YMEHHMH yCTaHABIMBATH (PAKTHI, Pa3iIndaTh MPUYUHBI U CIIEACTBUS, CTPOUTH
MOJIENU U BBIJIBUTATh TMIOTE3bI, OTBICKMBATh U (POPMYIINPOBATH 10OKA3aTEIbCTBA BHIIBUHYTHIX TMIIOTE3, BBIBOJUTH U3 3KCIIEPUMEHTAIBHBIX (PaKTOB
U TEOPETHUECKUX MoJiesiel (pru3nYecKue 3aKOHBI;

KOMMYHHMKATHBHBIE YMEHMsS: JIOKJIAJbIBaTh O pe3yJabTaTaX CBOEro HCCIIEJOBAHMS, y4acTBOBaTh B JMCKYCCHUHM, KPaTKO M TOYHO OTBEYaTh Ha
BOIIPOCHI, UCIIOJIb30BATh CIPABOYHYIO JINTEPATYPy U APYrue UCTOYHUKU UH(OPMaLUK.

OO01uMy IpeIMETHBIMU pPe3yiibTaTaMU 00Y4EHHUs [0 TaHHOMY KYpCY SBIISIOTCS:

YMEHHE M0JIb30BaThCSl METOAAMH HAyYHOTO MCCIIE0BAHUS BJICHUI MPUPOAbI: TIPOBOAUTH HAOIIOAEHUS, INIAHUPOBATH U BBIIIOJIHATh
AKCIEPUMEHTHI, 00pabaThIBaTh PE3Yy/IbTaThl U3MEPEHUMN, IPECTABIATH PE3yJIbTaThl U3MEPEHUHN C TOMOIIBIO Ta0IUL, TpaPuKOB U GOPMYIL,
0oOHapyXMBaTh 3aBUCUMOCTU MEXAY PU3NUECKUMU BEJIMYUHAMH, OOBACHATH PE3YNbTAThI U JIENaTh BHIBO/IbI, OLIEHUBATh 'PAHMIIBI OTPELTHOCTEN
pEe3yJAbTaTOB U3MEPEHUN;

pa3BUTHE TEOPETUYECKOTO MBIIIJICHUS HA OCHOBE (JOPMHUPOBAHUS YMEHHUM yCTaHABJINBATh (PaKThl, pa3IuyaTh MPUUMHBI U CIIEACTBHUS, UCIIOJIb30BaTh
(bu3nyecKkrue MOJIENH, BBIABUraTh TMIIOTE3bI, OTHICKUBATh U ()OPMYJINPOBATH AOKA3aTEIbCTBA BBIABUHYTHIX THIIOTES.

Conep:xanne yueOHOro npeamera
7 knacc (68 4, 2 4 B He1eJI10)

Beeoenue (4 u)

O®uznka — Hayka o mnpupoje. Dusmueckue spreHus. Pusmyeckue cpoiicTBa Ten. HaOmronenue u ommcanue (QPU3NUECKUX SBICHUIL.
duznyeckue BeIUUUHBL. V3MepeHus (u3ndeckux BENWYHH: JAJIUHBI, BpeMeHH, TemrepaTypbl. Ousznyeckue npubopsl. MexayHapoaHas cucTeMa
eauHUI]. TOYHOCTh M MOTPEIIHOCTh M3MEepeHH. DU3HKa U TEXHUKA.

Ilepsonauanvnule ceedenus o cmpoenuu geujecmea (5 u)

Crpoenue BemiectBa. ONbITHI, JOKa3bIBAIOIIME ATOMHOE CTPOEHHUE BEMIECTBA. [€IJIOBOE IBWKEHHME aTOMOB M MoJIeKyld. bpoyHoBckoe

nsuxkenue. Juddysus B razax, >KUIKOCTIX U TBEPABIX TelaX. B3anmoaeiicTBie yacTHIl BelecTBa. ArperaTHble COCTOSTHUS BemecTBa. Moaenu
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CTPOCHHUSI TBEPABIX TeJ, XHUAKOCTeH M Ta3oB. OOBSCHEHHE CBOWCTB Ta30B, >KUIKOCTEH M TBEPAbIX TEJI Ha OCHOBE MOJIEKYIISIPHO-
KMHETUYECKUX NPEACTaBICHUN.

Bzaumooeiicmeus men (21 u)

Mexannueckoe aBmwkenue. Tpaekropus. Ilyre. PaBHOMepHOEe M HepaBHOMepHOe aBmwxeHue. Ckopoctb. I'paduku 3aBucumMocTH MyTH U
MOJyJIsl CKOPOCTH OT BpeMeHHU JBWwkeHMs. Muepumsa. MueptHoCcTh Ten. B3aumonelnictBue ten. Macca tena. M3mepenue macesl tena. IInoTHocTs
BemectBa. Cuna. Cuina tsbkectu. Cuita ynpyroctd. 3akoH ['yka. Bec tena. CBsi3b MeX1y CHIION TsDKECTH M Maccoi Tena. Cuita TSKeCTH Ha APYTrux
waderax. /lunamomerp. CrnokeHue OBYX CHJI, HAlpaBlIE€HHBIX MO OJHOM mpsMoil. PaBHonelcTByromas aByx cuil. Cuna TpeHus. Ousndeckas
npupoaa HebecHbIX Tesl COTHEYHON CUCTEMBI.

/Jlasnenue meepovix men, sncuokocmei u 2azoe (23 u)

Hasnenue. JlaBnenue tBepabix Tein. JaBnenue raza. OObsiCHEHHE JaBJIEHUS T'a3a Ha OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX MPEICTaBICHUM.
[lepenaua naBnenust razaMu U >kugkocTsiMH. 3akoH [lackans. CooOmiaroniuecss cocynsl. ATmocdepHoe naBiaeHHe. MeToapl U3MepeHHs
aTMocdepHoro naBieHus. bapomerp, MaHOMETp, MOPIIHEBON )KUAKOCTHBIA Hacoc. 3akoH Apxumerna. YcioBus IaBanus ten. BozmyxomnnaBanue.
Paboma u mowgnocms. Inepzus (14 u)

Mexannyeckas pabota. MomHocts. [Ipoctbie MexaHu3mMbl. MOMEHT CHIIbL. Y CIIOBUSI paBHOBECHUS pbluara. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
Bunsr pasnoBecus. Koaddumuent nonesnoro nerictsus (KI1). Dueprus. [loTenmanpHas u KuHeTHYeCKas sHeprus. [IpeBpaiienne sHepTrum.
Pezepenoe epemsa (3u)

8 ki1acc (68 4, 2 u B HeeI10)
Tennoevte asnenusn (25 u)

TennoBoe nBmwxenue. TernoBoe paBHOBecue. Temmeparypa. Buyrpenusist sHeprus. PaGora u Tteronepepada. TemionpoBOAHOCTS.
Konsekuus. Uznydyenue. KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTb. PacyeT kojiuyecTBa TEIUIOTHI MIPU TEINIOOOMEHE. 3aKOH COXpPAaHEHUs U
IIPEBPALLEHUS] DHEPrUM B MEXAaHWYECKMX M TEIUIOBBIX Ipoueccax. IlimaBieHune m oTBepaeBaHME KPUCTAUIMYECKUX Tel. YJElIbHas TEIIoTa
wiaBneHus. Vcnapenue u konzaeHcauusa. Kumnenuwe. BnaxnHocTe Bo3ayxa. YaenbHas TeruioTa napooOpas3oBaHus. OObsCHEHHE H3MEHEHUs
arperaTHOro COCTOSIHHMS BELIECTBa Ha OCHOBE MOJIEKYJIIPHO-KMHETHUYECKUX NpezacTaBieHuil. [IpeoOpazoBaHue SHEPIUu B TEIUIOBBIX MALIMHAX.
JlBuratens BHyTpeHHero cropanus. [laposas TypOuHa.

Tes. DKoJIornyeckue npo0aeMbl HCIOIb30BaHUS TEIJIOBBIX MAILMH.
Hus (27 u)

Onextpuszanuss Ten. JIBa poma dJEKTpUYECKHMX 3apsAoB. BzamMmonelicTBue 3apsbKeHHBIX Tenl. [IpoBOOHMKHM, AMIIEKTPUKH U

MIOJIYIIPOBOHUKH. DJIEKTPUUECKOE T0JIE. 3aKOH COXPAaHEHHUsI DJIEKTPUUYECKOTO 3apsiaa. JleTMMOoCTb AIEKTPUIECKOro 3apsaaa. JieKTpoH. CTpoeHune
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aToMa. DJIEKTpUYECKU TOK. JIeHCTBUE 3NEKTPUUYECKOTO MOJIsi Ha dJeKTpUYecKue 3apsaabl. Mictounuku Toka. DnekTpuueckas uemnb. Cuia
TOKa. DJIEKTPUUYECKOE HAIIPSDKEHUE. DIEKTPUUECKOE COIIPOTUBIICHHUE.
3axon Oma ans yuactka uenu. [locienoBarenbHoe U nmapaienbHOE COEIMHEHUE IPOBOAHUKOB. PaboTa 1 MOLTHOCTh 3IEKTPUUYECKOTO TOKA. 3aKOH
Jlxoyns—IJlenna. Kongencarop. [IpaBumna 6e3omacHoctu rpu paboTe ¢ 3aeKTponpudopamu.

Inexkmpomaznummnsle senenus (9 u)

OmeiT Opcrena. MarauTtHoe mnoJjie. MarHMTHOE TOJie TPSIMOTO TOKAa. MarHuTHOE TMoJie KAaTyIIKd ¢ TOKOM. [loCTOsIHHBIE MarHuThlI.
MarnuTtHO€e T0Jie TTIOCTOSIHHBIX MarHuToB. MaruutHoe noJsie 3emun. B3zaumoneiictBue MaruutoB. JleiicTBME MarHUTHO- TO TOJISI HA TIPOBOJHUK C
TOKOM. DJIEKTPUUECKHI IBUTATEIb

Ceemoevle sagnenus (9 u)

Wcrtounuku csera. [IpsimonuHeiiHoe pacnpocTpaHeHue cBeTa. Bumumoe apmwxkenue csetui. OTpakeHUE CBeTa. 3aKOH OTPaKEHMsI CBETA.
[Inockoe 3epkano. Ilpenomienue cBera. 3akoH mnpesomiieHuss cBeTa. JIMH3bL. DOKycHOE paccTOsHWE JIMH3bl. OnTHYecKas CHJIa JIWH3BI.
N300paxkenusi, naBaemble TuH301. ['11a3 kak ontudeckas cucrema. Onruueckue npuOopsI.

9 kaacc (68 4, 2 4 B HepeJI10)
3akoHbl e3aumoodeiicmeus u oguricenus men (28 u)
MarepuanbHass Touka. Cucrema orcuera. [lepememienune. CkOpoCTh MNPSIMOJMHEMHOTO paBHOMEpPHOro ABMkeHUs. IIpsimosnHelHOe
PaBHOYCKOPEHHOE JIBH)KEHUE: MTHOBEHHAs! CKOPOCTh, YCKOpPEHHE, nepemelnieHue. I'paguku 3aBUCUMOCTH KUHEMAaTHYECKUX BETMYHH

OT BpPEMEHU IMPU PABHOMEPHOM U PABHOYCKOPEHHOM JBIKEHUU. OTHOCUTEIBHOCTh MEXaHHYECKOTO JBMXKEHUs. ['eoleHTpuueckas W
reJInoIeHTpruYeckas cucTeMbl Mupa. MHepuuanbHas cucrema otcuera. 3akoHsl Hetotona. CBobogHoe najgenue. HeBecoMocTh. 3akOH BCEMUPHOT O
TsroteHus. [MIckyccTBeHHbIE CIyTHUKH 3eMutd. | MImmysibe. 3aKoH COXpaHEHUs UMITyJibca. PeakTUBHOE IBUKEHHE.

Mexanuueckue konebanusn u eonnwt. 36y (13 u)

Konebarenbnoe neuxenune. Konebanusi rpyza Ha mpyxkuHe. CBoboauble konebanus. KonebarenbHas cuctema. MasTHUK. AMIUTUTYIA,
nepuoj, yacrota konebanuid. [[lapmonunueckue xonebanus]. IlpeBpamienue 3Hepruu mpu KojieOaTeNIbHOM JBIKEHUH. 3aTyXarollue KoJeOaHUs.
Breinyxxnennsie konebanus. Pezonanc. Pacnpoctpanenue konebanuii B ynpyrux cpeaax. [lonepeunsie u mpoaoiabHbie BoJHBL. [linHa BoyHbL. CBS3b
JUIMHBI BOJHBI CO CKOPOCTBIO €€ PaclpOCTPaHEHUs M MepHOJOM (4acToToif). 3ByKoBbie BOJHBL. CKOpPOCTh 3ByKa. BricoTa, TeMOp M I'pOMKOCTH
3ByKa. JX0. 3ByKOBOM pe3oHaHc. [MIHTepdepenus 3Byka).
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! Inekmpomaznumnuoe none (16 u)

OnHOpoIHOE W HEOAHOPOJHOE MarHuTHOE mose. HampaBnenue Toka M HampaBleHUE JIMHUHA ero MarHUTHOro moss. IlpaBuio OypaBumka.
OOnapyxenue MarHuTHOro noJisi. [lpaBuino neBoit pyku. MHIyKIMa MarHUTHOTO 1oJist. MaruuTHeIi noTok. OnbiTel @apajes. DIeKTpoOMarHuTHAs
nHAyknusa. Hanpasnenue nHIyKUHMOHHOTO ToKa. IIpaBmio Jlenma. SIBnenune camounaykuuu. IlepeMenHblil TOK. ['eHepatop mepeMEHHOro TOKa.
[IpeobpazoBanus sHEPTUMN B AeKTporeneparopax. Tpancdopmarop. [lepenada sneKkTpudecKor SHEPTUN HA PACCTOSIHUE. DIEKTPOMArHUTHOE O JIE.
OneKTpOMarHUTHbIE BOJHBI. CKOpPOCTb PACIPOCTPAHEHMsI AJIEKTPOMArHUTHBIX BOJH. BiMsSHUE 3J€KTPOMAarHUTHBIX W3JIYyYEHUH Ha JKUBBIE
opranusmbl. Konebarenbublii koHTYp. llomydeHue snekTpoMarHUTHBIX KoJsieOanuid. [lpuHiunsl paguocssizu u teneBuaeHus. [Mutepdepenius
cBeTa.| DiekTpoMarHuTHas rnpupoja ceera. I[Ipemomnenne cBera. [lokazatens mpenmomienusi. ucnepcust cBeta. [[Bera ten. [Cnexrporpad u
cnektpockort. | Tumnsl ontudeckux cnektpoB. [CriekTpanbHbli aHanu3.| [lormomenne u ucnyckanue cBera aromaMu. [IporcxoxaeHne TMHEeHYaThI X
CIIEKTPOB.

Cmpoenue amoma u amomnozo aopa (12 u)

PannoakTHBHOCTh Kak CBHJIETEILCTBO CIIOKHOTO CTpOEHHUsS aToMoB. Anbda-, Oeta- u ramma-usinydenus. OneiTel Pesepdopma. SAnepnas
Mozens artoma. PanmoakTuBHBIE mpeBpalleHus aTOMHBIX snep. CoxpaHeHHE 3apsAOBOIO M MAacCOBOTO YHWCEN NP SJIEPHBIX PEAKIHSIX.
OKCnepUMEHTAIbHBIE METO/ABI HCCIEN0BaHUs YacThll. [IpoToHHO-HENTpOHHAs MOenb sapa. PU3HYECKUI CMBICT 3apsI0BOIO U MacCOBOTO YHCEIL.
N3otomel. [IpaBuna cmemnienus s anbda- u 6erta-pacnaga IpH SASPHBIX PEakIusaX. JHEPrus CBs3U YacTull B siape. Jlenenue sinep ypana. Llenmnas
peaknus. SnepHas SHEpreTUKa. DKOJIOTHIECKUE POoOIeMbl pab0Thl aTOMHBIX 3JiekTpocTannmid. Jlosumerpus. [lepuon nomypacnana. 3akoH
PaaoaKTUBHOIO pacnaaa. BinsHue paaroaKTHUBHBIX U3JIyYEHUN Ha JKHUBbIE OpraHu3Mbl. TepmosinepHas peakuus. Mcrounvku sneprun CosHIa u
3BE3I.

Oco00eHHOCTH OLIeHKH NMpeIMETHBIX Pe3yJbTATOB

OneHka MpeAMETHBIX PEe3yJIbTaTOB MPEICTaBIsIeT COOON OIEHKY JOCTIKEHHS O00YYalolMMCs IUIAHUPYEMbBIX PE3ylbTaTOB MO OTAEIbHBIM
IpeaAMETaM.

dopMupoBaHUE ITUX PE3yJIbTATOB 00ECIIEUNBAETCS 32 CYET OCHOBHBIX KOMIIOHEHTOB 00Pa30BaTEILHOTO Mpoliecca — y4eOHbBIX MPEAMETOB.

OCHOBHBIM 00BEKTOM OILICHKH IPEIMETHBIX Pe3yJbTaTOB B COOTBETCTBHH C TpeOoBaHusMu CTaHaapTa sIBISETCS CIOCOOHOCTbh K PEIICHHUIO
y4eOHO-MM03HABATENbHBIX U Y4eOHO-TIPAKTUUYECKUX 3a/lad, OCHOBAHHBIX HA HM3y4aeMOM Yy4eOHOM MaTepuaje, ¢ HCIOJIb30BaHHUEM CIIOCOOOB
JNEUCTBUM, pPEIIEBAHTHBIX COJCPXKAHUIO Y4YEOHBIX MPEAMETOB, B TOM 4YHCIIE MeETamnpeIMETHbIX (TI03HABaTENbHBIX, PEryIATUBHBIX,
KOMMYHHUKATHBHBIX) IEHCTBUI.

Cucrema OIICHKH MpPEIMETHBIX pPe3ylbTaTOB OCBOEHHs Y4YeOHBIX IMporpamMm C Y4ETOM YPOBHEBOTO MMojaxoja, mpuHaroro B Cranmapre,
MIPEAIIONIAracT BblAeJdeHHEe 0a30BOr0 YPOBHSI NOCTHKEHHIl KAaK TOYKHM OTCYETA IPU IOCTPOCHUU BCEH CUCTEMBI OLIEHKM M OpraHW3aluu
UHAMBUIYAIbHOM paboThl ¢ 00yJaromuMHCH.
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PeanbHble TOCTIXKEHUS! 00YYAIOUINXCS MOTYT COOTBETCTBOBATh 0230BOMY YPOBHIO, @ MOTYT OTJIMYATHCS OT HETO KaK B CTOPOHY MPEBHIIICHUS,
TaK U B CTOPOHY HEJJOCTHUKEHUS.

[IpakTrKa MOKa3bIBACT, YTO ISl ONMCAHUS TOCTHIKEHUH 00YyJarOIINXCsl IeIeCO000pa3sHO YCTAaHOBUTH CIEAYIONIHNE MSATh YPOBHEH.

ba3oBblii ypoBeHb NOCTHKEHMH — YpOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOCHHE Y4YEOHBIX JEHCTBUH C OMOPHOM CHUCTEMOW 3HAaHUI B
pamkax auana3zoHa (Kpyra) BbIJEJIEHHBIX 3agad. OBianeHue 0a30BbIM YPOBHEM SBJIAETCSA JOCTAaTOYHBIM JJIsi HPOJOJDKEHHS OOydeHHs Ha
clemyromen crymeHu oOpa3oBaHUs, HO HE N0 MNpOo(WIBHOMY HampaBieHuio. JlOCTIKeHHI0 0a30BOr0 YpPOBHS COOTBETCTBYET OTMETKa
«YIOBJIETBOPUTEILHO» (UM OTMETKA «3», OTMETKA «3aU4TEHO»).

[IpeBpilieHne 0a30BOr0 YpOBHS CBUAETEILCTBYET 00 YCBOGHHMM OMNOPHOM CHCTEMBl 3HAHHWH Ha YPOBHE OCO3HAHHOTO IPOU3BOJIBHOIO
OBJIQJICHUS YUYEOHBIMHU JEHCTBUSIMH, a TAKXKE O Kpyrozope, muporte (Wi u30upaTreabHOCTH) HHTepecoB. LlenecooOpa3Ho BBIACIHUTH CIIEIYIOIINE
7IBa YPOBHSI, IpeBbIIIAIOIIHE OA30BbI:

* NOBBbIIIEHHBbIH YPOBEeHb JOCTI)XEHUS IIJITAHUPYEMBIX PE3YIbTATOB, OLIEHKA «XOPOILIO» (OTMETKA «4»);

* BBICOKMI YPOBEHb JIOCTHKEHUS TUIAHUPYEMBIX PE3Yy/IbTaTOB, OLIEHKA «OTIMYHO» (OTMETKA «5»).

[ToBbIlIEHHBI M BBICOKUN YPOBHU JOCTHKEHHUS OTJIMYAIOTCA IO TOJHOTE OCBOEHHUS IUIAHUPYEMBIX pE3YJIbTaTOB, YPOBHIO OBIIAJCHUS
y4eOHBIMU JIEHCTBUSAMU U C(POPMHUPOBAHHOCTHIO HHTEPECOB K JAHHOM MpPEeMETHOM 001acTu.

WupuBuyanbHble TpaeKTOpuM oOOydeHHs OOyYaroluXcs, JEMOHCTPUPYIOIIMX MOBBIMIEHHBIH M BBICOKHMH YPOBHHM JIOCTUXKEHHH,
1esecoodpa3zHo (popMupoBaTh ¢ y4ETOM MHTEPECOB ATHUX OOydarOIIMXCs M MX IUIaHOB Ha Oynymiee. Ilpu Hanmmuum ycTOWYMBBIX MHTEPECOB K
yu4eOHOMY MpeaMeTy M OCHOBATENIbHOW IMOJrOTOBKM 10 HEMY Takue oOydaroIuecsi MOTYT ObITh BOBJIEYEHBI B MPOEKTHYIO JESITEIbHOCTb IO
IIPEIMETY U COPUEHTUPOBAHBI Ha IPOAOJIKEHHE O0YyUEHH B CTapIIMX KJaccax M0 JaHHOMY IpOQUIIIO.

Jliis onucaHys HOArOTOBKM YYAIIUXCsl, YPOBEHb IOCTH)KEHUH KOTOPBIX HUsKe 0a30BOr0, 11€71€CO00pa3HO BBIAEIUTH TAKXKE ABA YPOBHSL:

* NOHHWKEHHbIIl YPOBEeHb JIOCTI)KECHUH, OLICHKA «HEYJOBIIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KHUI YPOBEHb JOCTIXCHUMH, OLICHKA «IJIOX0» (OTMEeTKa «1»).

Henoctuxkenue 06a30Boro ypoBHs (IOHM)KEHHBIH M HU3KUH YPOBHU JOCTIKEHHH) (UKCUpyeTCs B 3aBUCHUMOCTH OT 00bEMa M YpOBHS
OCBOEHHOTO U HEOCBOCHHOTO COJIEpXKaHMs IPEMETA.

Kak npaBuio, NOHUKeHHbIN YPOBEHb JOCTWXEHUH CBHUICTEILCTBYET 00 OTCYTCTBUM CHUCTEMaTHYeCKOW 0a30BOM MOATOTOBKH, O TOM, YTO
00y4aromuMcsi He OCBOEHO Ja)e U MOJOBUHBI INTAHUPYEMBIX PE3YJIbTaTOB, KOTOPbIE OCBAUBAET OOJIBLIIMHCTBO 00YyUYaIOIMIUXCs, O TOM, YTO UMEIOTCS
3Ha4YMTeNbHbIE MPOOENbl B 3HAHUAX, JAalbHelllee oOydyeHue 3aTpynHeHo. IIpu 3ToM oOydaromuiics MOKET BBINOJHATH OTAEIbHbIE 3aJaHM
MOBBIIEHHOTO ypoBHs. JlaHHas rpynmna oOydarommuxcs (B cpeiHeM B Xoje oOydeHMs cocTapisiomas okono 10%) Tpebyer crenuaibHOM
JMarHOCTHKH 3aTpyAHEHUN B 00yd4eHUH, MPOOEIIOB B CUCTEME 3HAHUN M OKa3aHUHM 1IeJICHAIIPaBIEHHON MOMOIIH B JOCTHKEHUH Oa30BOTO YPOBHSL.
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Hu3kuii ypoBeHb OCBOCHHS IUIAHHPYEMBIX PE3YJIbTaTOB CBHUJICTEILCTBYET O HAIMYUHM TOJBKO OTIENBHBIX (parMEHTapHBIX 3HAHUH 10
npeaMery, JaibHeiimee oOydeHHe NPaKTHYECKH HEBO3MOXKHO. OOydaromumcs, KOTOpPbIE JEMOHCTPUPYIOT HU3KHHA YPOBEHb JIOCTHXCHHH,
TpeOyeTcs crenuaibHas OMOIIs HE TOJBKO M0 y4eOHOMY MpeAMEeTYy, HO U 10 (OPMHUPOBAHUIO MOTHBAIMH K 0OYYEHHIO, Pa3BUTHIO MHTEpeca K

M3y4yaeMOUW TpeIMETHON 00JacTH, MOHUMAHUIO 3HAYMMOCTU TPEAMETa IS KU3HU U Jp. TOJIBKO HaJIMYHME IMOJOXKUTEIbHOW MOTHBALIMUA MOXKET

CTaTh OCHOBOM JTIMKBUIAIMH MPOOEIIOB B 00yUEHUH JUIsl JTAaHHOU TPYIIIBI 00yYarOIIUXCsl.
Ilepeyennb ppoOHTANBHBIX JJA00PATOPHBIX PadOT

7 xnacc
1. Omnpenenenue EHHI ACICHUS] U3MEPUTEIHHOTO MPUOOPA.

Ormpesenenre pa3MepoB MaJbIX TEJ.

N3mepenune maccel Tena Ha phIYakKHBIX Becax.

N3mepenue o6bema tena.

Omnpenenenre MIOTHOCTH TBEPJOTO Tea.

['pamynpoBanuie Npy>XKUHBI U U3MEPEHHUE CHJT JHHAMOMETPOM.

Onpenenenre BITAIKUBAIOMIEH CUIIbI, IEUCTBYIOIIECH HA MOTPYKEHHOE B )KUIKOCTh TEJIO.

BrisicHeHMEe yCOBUH IIaBaHUs Tea B )KUIKOCTH.

BrisicHeHue yciioBus paBHOBECHSI phluara.

10 Omnpenenenue KIIJI mpu mogbpeme Tena Mo HAKIOHHOMN TIOCKOCTH.

©WooNO O WDN

8 xmmacc

CpaBHEHME KOJIMUYECTB TEILIOTHI IIPH CMEIIMBAaHUHU BOABI PA3HON TEMIIEPATYPHI.
N3mepenue yaenpbHOM TeII0EMKOCTH TBEPAOTO Tea.

N3mepenune BIaKHOCTH BO3IyXa.

COopKa AIeKTPUUECKOM e U U3MEPEHHUE CHIIBI TOKA B €€ Pa3IMYHbBIX Y9acTKaX.
W3mepenue HanpspKeHHs HAa Pa3IMYHbIX Y4acTKaX AJIEKTPUUYECKON LEMu.
PerynupoBanue CHIIbl TOKa PEOCTATOM.

N3mepeHue conmpoTUBIICHUS TPOBOIHUKA IPY TOMOIIHA aMIIEpMETpa U BOJIBTMETPA.
N3mepeHue MOIIHOCTH U pabOThI TOKA B AJICKTPUUYCCKOH JTamIie.

COopka 2IeKTpOMarHuTa U UCIbITaHUE €T0 JeHCTBHUS.

10 N3ydeHune 3eKTpUIecKoro ABUTaTelNs MOCTOSTHHOTO TOKa (Ha MOJIENH).

©WooNOAWNPE
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11. IMony4yenue n300paXKEHHsI TPU OMOIIU JTUH3BI.
9 kacc
HccnenoBanue paBHOYCKOPEHHOT'O JBM)KEHUS 0€3 Ha4aabHOM CKOPOCTH.
N3mepenue yckopeHust CBOOOTHOTO MaJIeHHUSL.
HccnenoBanue 3aBHCUMOCTH TIEPHOA U YaCTOTHI CBOOOTHBIX KOJIEOaHU MasiTHUKA OT JJIMHBI €0 HUTH.
N3yuenue siBneHUs 3IEKTPOMArHUTHON MHAYKIUY.
N3yuenue nenenus siapa aToma ypasa no Gotorpaduu TpeKoB.

ok wdE

N3yueHne TpeKkoB 3apsKEHHBIX YaCTHUIL IO TOTOBBIM (hoTOrpadusM.
IlepeyeHb neMOHCTPALIUIA.

Mexanuka

PaBHOMEpHOE NIBUXKEHUE.
OTHOCHUTENHHOCTH JIBHKCHHUSI.
[IpssMonMHENHOE U KPUBOJWHEWHOE ABUKEHUE.
HamnpaBneHnne cKopoCcTH Npy ABUKEHUHU IO OKPYKHOCTH.
[Tagenue Ten B pa3pekeHHOM MPOCTpaHCTBE (B TpyOke HpioToHA).
CBoOoaHbIC KOJIEOaHUS TPy3a HA HUTH U Tpy3a Ha IPYKUHE.
O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.
Konebmtomieecs Teno kak HICTOYHUK 3BYKa.
OnbIThL, WJUTFOCTPUPYIOLIUE SIBJICHNS UHEPLUUU U B3aUMOICUCTBUSA TEIl.
. Ciibl TpeHUS TIOKOSI, CKOJIbIKEHHUS], BI3KOTO TPEHUSI.
. 3aBUCHMOCTb CHJIbI YIIPYTOCTH OT AeopMariiu npyKHHbI.
. Bropoii 3akon HeroToHa.
. Tpernii 3akoH HeroTOHA
. 3aKOH COXpaHEHUs UMITYJIbCA.
. PeakTuBHOE NBMXKEHUE.
. Mozenp pakeTsl.
. I3MeHeHue sHeprun Teja MPU COBEPIICHUU PaOOTHI.

©WooNOOR~WNE

el el el o el
~No U~ WNERERO

21



TOUKA i!pocm

18. [lepexoa MOTEHIIMATBHON SHEPTUU B KHHETHYECKYIO U 0OPaTHO.

19. 3aBucuMOCTh 1aBJICHUS TBEPOTO Tella Ha ONOPY OT ACUCTBYIOLICH CHIIBI M TJIOIIAIN OTIOPHI.
20. ObHapyxeHHEe aTMOCHEPHOTO JAABIICHUSI.

21. smepenne aTMOC(EpHOTO AaBICHHUS 0apOMETPOM-aHEPOUIOM.

22. llepenaya naBiaeHUs KUIKOCTSIMU U Ta3aMH.

23. YCTpoHcTBO M ICHCTBUE THAPABIUIECKOTO MIpecca.

24. CTpoOOCKONTMYECKUI METOT M3yYEHUS ABIKEHHS Tela.

25. 3anuce KoJ1e0aTEILHOrO IBIKEHU.

Tennoevie asnenus.
1. CxumaeMocCTh Ta3oB.
2. uddysus ra30oB, )KUIKOCTEH.
3. Mojenb Xa0THYECKOTO JBHYKCHHSI MOJICKYIL.
4. MexaHu4eckasi MOJIEIb OPOYHOBCKOTO JABMKCHUSI.
5. O06bem u Ghopma TBEPIIOTO TeNa, KUIKOCTH.
6. CBOICTBO raza 3aHUMaTh BECh NMPEIOCTABICHHBIA EMY 00BEM.
7. Croco0Obl U3MEPEHHS TUIOTHOCTH BEIIECTBA.
8. CueruieHrne CBUHIOBBIX [HJIMHAPOB.
9. V3meHeHue BHYTpEHHEH YHEPrUH Teja MPU COBEPIICHUH pabOThl U IPU TEIUIONEpeaye.
10. CpaBHEHHE TEIUIOEMKOCTEH TEJ OJJUHAKOBOW MAaCCHI.
11. VicnapeHue pa3iiuaHbIX KUJIKOCTEH.
12. OxnaxaeHue KUAKOCTEeH MPU UCIIAPEHUU.
13. ITocTosIHCTBO TeMIepaTypbl KUIIEHUS KUAKOCTH.
14. IInaBneHue u OTBepJeBaHNE KPUCTATIINYECKUX TEJL.
15. UsmepeHune BIa)KHOCTH BO3/yXa MCUXPOMETPOM WIIM THTPOMETPOM.
16. YcTpoicTBO U IEHCTBUE YETHIPEXTAKTHOTO JABUraTelsl BHYTPEHHETO CTOPAHHUS.
17. YcrpoiicTBO nepBoit TypOUHBI.

dnekmpuueckue u 31eKmpoMazHuUmMHble A6/1€HUA.
1. DnexTpu3anus pa3IuyHbIX TEIl.
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. BsaumoelictBue HasnekTpu30BaHHbIX Tel. [IBa pona 3apanoB. OnpeneneHue 3apsia Ha3JeKTPU30BaHHOIO Tela.
. DIEKTPUUECKOE T0JI€ 3aPSUKEHHBIX IIAPUKOB.
. CocTaBieHue MEKTPUYECKON LIETH.

. I3MepeHue cuibl TOKa aMIepMETPOM.

. U3mepenune HanpspkeHUs: BOJIBTMETPOM.

. 3aBUCUMOCTb CHJIbI TOKA OT HAaIIPSDKEHUS HA Y4aCTKe LIENU U OT COMPOTUBIICHUS 3TOrO y4acTKa.
. U3mepenue conpoTuBIeHUN.

. HarpeBanne nmpoBOTHUKOB TOKOM.

. B3anmoieiicTBre MOCTOSIHHBIX MAarHUTOB.
. PacnionosxeHre MarHUTHBIX CTPEIOK BOKPYT IPSIMOTO IIPOBOJHUKA U KATYIIKHA C TOKOM.
. B3anmoielicTBre napamienbHbIX TOKOB.

. [lelicTBME€ MarHMTHOTO MOJIS HA TOK.

. JIBrKeHHe MpsIMOTO MPOBOJIHAKA U PAMKHM C TOKOM B MArHUTHOM IIOJIE.

. YCTpOUCTBO M IEHCTBUE JIEKTPUUECKOTO JBUTATEINS IOCTOSHHOTO TOKA.

. DIIEKTPOMAarHUTHAsE NHIYKIIHS.

. [osryuenune nepeMeHHOro TOKa IIPH BPAIlCHUH BUTKA B MAarHUTHOM II0JIE.

Cseemoeble s6/1eHUA.

. [IpsimonuHelHOE pacpOCTPaHEHHUE CBETA.

. OtpaxeHue cBera.

. 3aKOHBI OTPaXEHUS CBETA.

. I306paxkeHue B MJIOCKOM 3epKaje.

. [Ipenomiienue cpera.

. X0 Iy4eH B JIMH3aX.

. [onnyuenune n3006pakeHuii ¢ TOMOIIBIO JTUH3.

IIpoexTHBIE Pa0OTHI
Cpezm paSHOO6p83HBIX HaHpaBJ’IeHI/Iﬁ COBPCMCHHBIX IIC€AAIOrHYCCKHUX TEXHOJIOTMi BEAYIICEC MECTO 3aHUMACT IIPOCKTHO-UCCIICAOBATCIIbCKAA
ACATCIIBHOCTD YyUalIUXCH. I'maBHas ee NI — 3TO HAIIPaBJICHHOCTDH y‘le6H0-H03HaBaTeHLHOﬁ ACATCIIBHOCTHU Ha PE3yJibTarT, KOTOpHﬁ MOJIy4acTCs
IIpU pCUICHUU HpaKTquCKOﬁ, TeOpeTHHGCKOﬁ, HO 0053aTeIbLHO JTMYHOCTHO U COoMaJIbHO 3HAUYUMOM HpO6J’IeMH.
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IIpumepHbIe TEMBI IPOEKTHBIX pabOT

7 Kiace

W3mepenne pu3nIecKux XapaKTepUCTUK JOMAIITHUX KHUBOTHBIX.
[TpuGops! 0 (pu3MKE CBOUMHU pyKaMHu.
KaproTeka onbpITOB 1 SKCIIEPUMEHTOB 110 (PU3HKE.
®u3KkKa B UrpylIKax.

I'ie ’KUBET 271eKTpUUECTBO?

ATMoOc(epHOe 1aBiIeHne Ha JPYTuX MIaHeTax.
®du3nkKa B CKa3Kax.

[IpocThie MeXaHU3MBbI BOKPYT HAac.

[Touemy Macio B BoJe HE TOHET?

[TapycHuKuU: uCTOPUS, IPUHIUI JABHKEHUSI.

Onpenenenre MWIOTHOCTU TeTpagHoi 6ymaru u cootBercTBUe e€ 'OCTy. Mudsb! u nerenisl pusuky.

Jlerenma 00 OTKPBITHU 3aKOHA ApXHUMea.

Kax onpenenuTs BBICOTY JiepeBa ¢ MOMOIIBIO MMOAPYYHBIX CPEJACTB?
Hccnenoanue korddunrieHTa TpeHUst 00yBH O Pa3INYHYIO IOBEPXHOCTD.
N3mepenue IIoTHOCTH Tejla YeJloBeKa.

N3mepeHue BBICOTHI 3JaHUST Pa3HBIMHU CIIOCO0aMHU.

N3mepeHue BpeMeHU peakiiiy MoAPOCTKOB U B3POCIIBIX.

3uma, (hu3uKa U HapOIHBIC TPUMETHI.

JIpIXaHue ¢ TOYKH 3pEHUS 3aKOHOB (PU3HKH.

JleiicTBUE BBITAJIKUBAIOIICH CHJIIBL.

ApXHMeIoBa CHJIa U YEJIOBEK Ha BOJIC.

ArperatHoe COCTOSIHHE JKeJle.

8 xiacc
1. ApTepualibHOE JaBJICHUE.
2. ATMOcdepHOe TaBleHUEe — MOMOIIHUK YeJI0OBEKa.
3. BnaxxHocTh BO3/lyXa U €€ BIMAHHME HA KU3HEIEATEIbHOCTh YEJIOBEKa.
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5. Brnusinue O6myKaaro1ero Toka Ha KOppPO3HIO MeTasuia.
6 Biusinue BHEITHUX 3BYKOBBIX pa3/IpakUTENIeH Ha CTPYKTYPY BOJIBI.
7 BnusiHue MarHUTHOM aKTUBAIIMU HA CBOWMCTBA BO/IbI.
8. Bnusiane o0yBH Ha ONOPHO-/ABUTaTEIbHBIN armapar.
9 Bo3szaeiicTBre MarHUTHOTO TOJIA Ha OMOJIOTUYECKHE OOBEKTHI.
10. BripamnuBanue KpucTamioB U3 pacTBOPOB Pa3IMYHBIMUA METOAAMH.
11. BripamnuBanue KpucTaaioB MOBApEHHOMW COJIM U caxapa U U3y4eHHe X (OpPMBI.
12. I'na3. Jledgext 3penus.
13. 3aHuMareabHble GU3MUECKHE OTBITH Y BaC JOMA.
14. N3mepenue mIoTHOCTH TBEPBIX TEJ pa3HBIMU CIIOCOOAMU.
15. N3mepenue cuipl ToKa B 0BOIIAX U (QpPyKTax.
16. N3mepenune conmpoTUBIICHUS U YASITHHOTO COTPOTHUBIICHUS PE3UCTOPA ¢ HAUOOJIBIIIEH TOYHOCTHIO.
17. HccnenoBanne NCKYCCTBEHHBIX HICTOUHHUKOB CBETA, TPUMEHSIEMBIX B IIIKOJIE.
18. N3yuenne npuurH N3MEHEHMS BIAXKHOCTH BO31yXa.
19. Hcnapenune B npupojie U TEXHUKE.
20. Hcnapenue 1 BIaXXKHOCTh B )KU3HU KUBBIX CYIIECTB.
21. Hcnapenue u KOHAEHCALNS B KUBOU MPUPOJIE.
22. Hcnonb3zoBanue sneprun CosHia Ha 3emiie.
23. HccnenoBanue qBMKEHUS Kalellb )KUIKOCTH B BSI3KOU cpefe.
24, HccnenoBanue 3aBUCUMOCTH aTMOC(EPHOTO TABICHUS U BIAKHOCTH BO3AYyXa OT BBICOTHI KOHTPOJILHOM TOUKH.
25. HccnenoBanue 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTUBIICHHUS IPOBOJIHUKA OT TEMIIEPATYpPHI.
26. HccnenoBanue u u3MepeHre TeMIiepaTyphl IUIABJICHUS )KUJIKUX CMECEH.
9 xnacc
1. Biusinue 3Byka Ha KUBbIE€ OPTraHU3MBI.
2. Bnusinue 3ByKOB M IIyMOB Ha OPraHU3M YEJIOBEKa.
3. 3BYKOBOM PE30HAHC.
4. N3ydenne paanaimoHHON U 9KOJOTHYECKON OOCTAaHOBKH B BallleM HACENIEHHOM ITYHKTE.

25



TQUKA i!pocm

6.
7.
8.
9.

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

16.
17.
18.
19.
20.

N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH.

WHepuyst — npuymMHa HapyLIEHUs [IPaBUJI JOPOKHOTO JBUKEHUSI.

MHTepaKTHBHBIN 33JAYHUK 110 OJTHOW U3 TeM Kypca (U3UKH.

WNonuzanus Bo3ayxa — MyTh K JI0JITOJIETHUIO.

HccnenoBanue kodpduureHTa TpeHus 00yBU 0 Pa3IUIHYIO TOBEPXHOCTD.

HccnenoBanue MeXaHMUYECKUX CBOMCTB MOJIMATUIICHOBBIX ITAKETOB.

HccnenoBanue noBepXHOCTHOTO HaTsbKeHUs pactBopoB CMC.

HccnenoBanue pacnpocTpaHeHus yiabTpa3ByKa.

HccnenoBanme CBOMCTB KaHUEISIPCKOW CKPETIKH.

HccnenoBanue cpaBHUTENBHBIX XapaKTEPUCTUK KO3 (ULIMEeHTa TPEeHUs Ui pa3IMuHbIX MaTepUaoB.

HccnenoBanue TEIUTOM30IMPYIONIINX CBOMCTB PA3IMUHBIX MaTEPUATIOB.
HcTopwust co3panust IaMIovex.

Uctopus pa3Butus tenedona.

Kaxk ynpaBnsiTe paBHOBeCcHEM?

Kaxkoe ne60 romyboe! Otdero ono takoe?
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Tematnueckoe u nmoypouyHoe rmiaHupoBanue no ¢usuke: 8-t Ki.: K yue6nuky A. B. Ilepeimkuna «®usuka. 8§ kimace»/ P. JI. Munbskosa, E. H.
ITanmanoTu. — M.: Ok3amen, 2003. — 127 c. um.

6. [Toypounsie pa3padotku o ¢pusuke C.E.Ilomsackuii. k YMK A.B. Ilepsimkuna M.: «BAKO», 2004 — 223 c.:m.
Cnmcok uTeparypsl VI y4aIUXCs.
1. l'yrauk E. M. ®u3nka. 8 ki1.: TeMaTH4eCcKOe U MOYpOUHOE MiIaHupoBanue kK yueOnuky A. B. Ileppinkuna «®usuka. 8 kinace» / E. M. I'ythuk, E.
B. Pribakosa. [Toxa pen. E. M. I'ytHuk. —
M.: IIpoda, 2002. — 96 c. u.
2. Kabapnun O. @., Opnos B. A. ®uszuka. Tectol. 7-9 knaccel.: YuebH.-meto. nocodue. — M.: Ipoda, 2000. — 96 c. u.
3. Jlykamuk B. M. ®uznyeckas onumnuaga B 6-7 kinaccax cpeanedt mkossl: [locobue s yqammxcs
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«Dusmka. 8 knaccey/ P. JI. Munbkosa, E. H. [lananotu. — M.: Dk3amen, 2003. — 127 c. ui.
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KanenpapHo-remarnieckoe

INIAHUPOBAHUC
7 KkJj1acc
Neni/m . Tema ypoka KonnuectBo HMara Mara NnpuUMeYaHue
4acoB njiaHupyemasi | pakTuyecKas
1. BBenenne 4
1. Uro uzyvaer gusuka. Gusndeckue sBICHUS. 1 2.09
2. HaGmonenust, onbiThl, n3mepenusd. [lorpemHoctu 1 5.09
U3MEpPEHUM.
3. Hszmepenue gusuueckux enudun ¢ yuemom ao- 1 10.09
conomuou noepewHocmu. Jlabopamopuas paboma.
4, ®du3rka U TEXHUKA. 1 13.09
I1l. TlepBoHauyajbLHBIE CBEIEHNSI O CTPOCHUH 3)
BellleCTBA
5. Monexybl. 1 16.09
6. Hszmepenue pazmepos manvix men. Jlabopamophnas 1 20.09
paboma.
7. HNuddysus. [Ipmwkerue monexkyn. bpoyHoBckoe 1 24.09
JIBUKCHHE.
8. [IpuTsi>keHne ¥ OTTAJIKUBAHHE MOJICKYIL. 1 27.09
9. Pasnnynble COCTOSTHUS BEIIECTBA U UX 00bsicHeHne Ha | 1 1.10
OCHOBE MOJICKYJIIPHO-KHWHETUYECKUX TIPEJICTABICHU.
V. B3aumopaelicTBue TeJ 21
10. Mexanndeckoe ABMKeHUE. PaBHOMEpPHOE ABUKECHUE. 1 4.10
11. CKOpOCTb. 1 8.10
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12. H3yuenue 3agucumocmu nymu om pemeHu npu 1 11.10
NPAMOJIUHEUHOM PABHOMEPHOM OsudiceHuu. Mzmepenue
ckopocmu. Jlabopamophnas paboma.

13. WNuepuus. 1 15.10

14, B3anmopelictBue Tel. 1 18.10

15. Macca mena. U3zmepenue maccol mena ¢ NOMOWbIO 1 23.10
gecos. Mzmepenue maccol meia Ha puluadiCHbIX GeCax.
Jlabopamopuas paboma.

16. Hszmepenue obvema meepoozo mena. Jlabopamopnas |1 25.10
paboma.

17. IInomnocmo 6ewecmesa. Mzmepernue niomuocmu 1 8.11
meepooco meaa. Jlabopamophas paboma.

18. Pacuer maccel 1 06beMa Tesa 1o MIOTHOCTH €T0 1 1011
BEIIECTRA.

19. Mexanudeckoe nBrkKeHue. Macca 1 15.11
tena. [InotHocTh BemecTBa. Pemenue 3amau

20. Mexanuyueckoe dsudicenue. Macca 1 17.11
mena. [Inomnocms geuecmea. Konmponvnas paboma.

21, SABnenue tarorenus. Cusa TAKECTH. 1 22.11

22. Cwuta, BO3HUKarOIIas npu aedopMarium. 1 25.11

23. Bec tema. CBsi3b MEXTy CHIION TSYKECTH U MACCOM. 1 26.11

24, Yupyras gedopmanus. 3akon ['yka. [lunamomeTp. 1 29.11

25. Hccnedosanue 3a8ucumocmu Cuibl ynpy2ocmu om 1 3.12
VONUHeHUs npydicutvl. Mzmeperue sxcecmrocmu npyicu-
Hol. Jlabopamopuasn paboma.

26. ['paduaeckoe n3obpakenne cuiibl. CIOKEHUE CHUIT, 1 6.12
JEUCTBYIOIIMX MO OJTHOW NPSIMOM.

27. Llenmp msaxcecmu mena. Onpedenenue yeHmpa 1 10.12
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msaxcecmu na0cKou niacmutvl. Jlabopamophnas
paboma.

28. Tpenue. Cuna mpenus. Tpenue ckonvoicenus, kavenus, |1 13.12
nokos. Iloowunnuxu. Hccrneoosanue 3asucumocmiu
CUTIbL MPEHUSL CKOJIbICEHUSL O CULbL HOPMATLHO2O
oasnenus. Jlabopamopuas paboma.
29. Cuia. PaBHopeiicTBytomas cuna. Pemenue 3amau 1 17.12
30. Cuna. Pasnooeiicmeyowas cuna. Konmpoavnas 1 20.12
paboma.
V. JlaBjeHue TBepAbIX TeJl, )KUAKOCTEN U ra3oB 23
31. JlaBnenue. /laBieHne TBEpPABIX TEI. 24.12
32. Hszmepenue oasnenuss meepooco meia Ha Onopy. 1 27.12
Jlabopamopunas paboma.
33. JlaBnenwue raza. O0ObsCHEHHE JAaBJICHHS ra3a Ha ocHOBe | 1 28.12
MOJICKYJIIPHO-KMHETUYECKUX MPEJICTABICHUH.
34. 3akon Ilackams. 1 29.12
35. JaBnenue. 3akon Ilackans. Pemenue 3amau 1 15.01
36. Haesnenue. 3axon Ilackans. Konmpoavnas paboma. 1 17.01
37. JlaBlieHHE B )KUIKOCTH U Ta3e. 1 21.01
38. JlaBlieHHe B )KUAKOCTH M Ta3e. Pemienne 3agau 1 24.01
39. Coob6mraronuecs cocyasl. 110351 1 28.01
40. I'mapasnudeckuii npecc. ['uapaBandyeckuii TOpMo3. 1 30.01
41. ATMochepHoe TaBIeHueE. 1 4.02
42. OmneiT Toppuyemnu. 1 5.02
43. bapomerp-anepons. 1 11.02
44, N3menenne atmochepHOTO JaBICHUS C BHICOTOIA. 1 13.02
45. Manowmetp. Hacoc. 1 19.02

w
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46. JlaBneHue B )KUJAKOCTHU U raze. Pelienue 3ama4 1 22.02
47. Jlasnenue 6 orcuokocmu u 2ase. Konmponavnas paboma. |1 25.02
48. ApXxuMenoBa CHIIA. 1 28.02
49, H3zmepenue svimanxusaroweti cuivl, oevicmsyroweti Ha |1 04.03
noepysiceHnoe 8 xcuokocmos meno. Jlabopamophas
paboma.
50. YcnoBus nnaBanus ten. Beisichenue ycnosuu niasanus | 1 06.03
mena 8 scuokocmu. Jlabopamoprnasn paboma.
ol. Boansiii Tpancnopt. BoznyxomniaBanue. 1 11.03
52. JlaBiieHME TBEPABIX TN, )KUAKOCTEN U ra3oB. Pemienue 1 14.03
3aj1a4
53. Jlasnenue meepovix meJ, Hcuoxocmell u 2az08. 1 16.03
Konmponvuas paboma.
VI. PaGora m MOIIHOCTH. JHEPrus
54. Pabota cumbl, 1efcTBYIOIIEH 110 HANIPABJICHUIO JIBH- 1 18.03
KEHUS Tela.
55. MOIITHOCTb. 1 4.04
56. ITpocThie MEXaHU3MBI. 1 5.04
of. YcnoBust paBHOBecUs ppiuara. MOMEHT CHIIBI. 1 8.04
58. Buisicuenue ycnosus pasnosecus pvluaea. 1 10.04
Jlabopamopnas paboma.
59. PaBHOBecue Telna ¢ 3aKperyIEHHON OChIO BPalICHUS. 1 15.04
Bunber paBHOBECHS.
60. «3onotoe npaBuiio» mexanuku. KI1J[ mexanuzma. 1 17.04
61. Hzmepenue KIIJ] npu nooveme mena no HaKioHHOU 1 22.04
nirockocmu. Jlabopamopuas paboma.
62. IToTeHrmanbHast SHEPTUs MOAHSATOTO Teja, CKATOM 1 26.04

MPYKUHBL.
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63. Kunernueckasi 3HEPryst ABUKYIIETOCS TENA. 1 29.04
64. [IpeBpaleHre 0JHOTO BUIa MEXaHUYECKOM sHepruu B | 1 1.05
JOPYroil. 3aKOH COXpaHEHHUsI IOJIHOM MEXaHUYECKON
DHEPIUMU. JHEPIusl PEK U BETPA.
65. Pabota u MmontHocTh. DHeprus. Pemenue 3agau 1 6.05
66. Paboma u mownocms. Iuepeus. Konmpoavhas 1 9.05
paboma.
VI1Il. TloBTOpenue. 4
67. [lepBoHauanbHbIE CBEACHUS O CTPOCHHUH BEIIECTBA 1 13.05
BzaumoneiicTBue Tei
68. JlaBneHue TBEpIbIX TeJ, )KUJIKOCTeH U ra3oB. Paboraun |1 15.05
MOIITHOCTh. DHEPTHUsi. DKCKYpCUsl.
69. Kunernueckast sHeprust [ukyinerocs teia .Pemenne |1 20.05
70. 3ajad. 1 27.05
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0/2

3aKOH BCEMHPHOTO
TATOTEHUSI.

3aKOH BCEMHPHOTO
TATOTEHUSI.

3HaTh TOHATHS:
TPaBUTAIMOHHOE
B3aHMOJICHCTBHE,
rpaBUTAIIMOHHAS TTOCTOSIHHAS,
TPaHMIBI MPUMEHUMOCTH
3aKOHa.

Hanucates 1 00bSICHUTE

Gopmyiry.

CaMocTosTenpHast
paboTa WiIu TECT.

211

Yckopenue
CBOOOIHOTO MaAEHHUS
Ha 3emJie U Ipyrux
HEOECHBIX TeJIaxX.

Cuia TSDKECTH U
ycKOpeHue cBOOOHOTO
[MaJECHU.

3HATB NOHSTHS: CUJIa
TSKECTH, YCKOPEHUE
CBOOOHOTO Ma/ICHUS,
O0OBICHATH UX (PU3NYECKUI
CMBICH, 3HaTh 3aBUCUMOCTD
yCKOpeHUsi CBOOOHOTO
NaJeHus OT IIUPOTHI U
BBICOTHI HaJl 3eMJICH.

CamocTtosaTenbHas
pabora.
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22/1 [Ipsimonuueiinoe u | J{Br>keHue Tena 1o 3HaTh NpUpoy, ONpeeIICHUE Tecr.
1 KPUBOJIMHEHHOE OKPYKHOCTH C KPUBOJIMHEWHOTO JBHKEHUS,
JBIKECHHUE. HEHTPOCTPEMUTENLHBIM TTPUBOIUTH MPU-MEPHI;
JIBi>KeHUE Tena M0 | YCKOPEHUEM. (U3NYECKYIO BEIIU-YHHY,
OKPYXHOCTH C eIMHUILY U3MEPEHUs TIePUOIa,
MTOCTOSTHHOM 110 YaCTOTHI, YIIIOBOW CKOPOCTH.
MOJYJIIO CKOPOCTHIO.
23/1 Pemenue 3agad Ha JIBM>KEeHUE 1O YMeTb NpUMEHATh 3HAHUS 3agaHus Ha
2 JBIKEHUE TIO OKPY>KHOCTH. MIPU PEIICHUN COOTBETCTBHE.
OKPY>XHOCTH. COOTBETCTBYIOIINX 3a/1a4.
24/1 HckyccTBeHHBIE [IepBas u BTOpas YMmerhb paccunThIBATH Tecr.
2 CITYTHHKHU 3EMJIH. KOCMHUYECKHE MEePBYI0 KOCMHYECKYIO
CKOPOCTH. CKOPOCTb.
Tema 4. UmnyJsbc Tes1a. 3aK0H coxpaHeHus: uMmyJibca (3 yaca).
Ne Tema ypoka DJiIeMeHThI TpeOGoBanus K ypOBHIO OcHoBHBIE BUIbI Bun xoHTpoJ,
Hene.lm/y I[aTa COACPKAHUA MMOATrOTOBKH ACATEJIbHOCTH YYCHUKA 6 U3MEPHUTEIH
poka (Ha ypoBHe y4eOHBIX
el cTBUIN)
13/25 Nmnynsc tena 3akoH | Mmynbe Tena. 3HaTh NOHATHUA: UMITyAbC U | FI3MepsATh CKOPOCTh CamocrosiTenpHas
COXpaHEHUs 3aKOH COXpPAHEHUS | UMITYJIbC CHJIBL. MCTEUYEHUs CTPYM ra3za | pabora.
HMITYJIbCA. UMITyJIbCa. U3 MOJIETH PAKETBHI.
13/26 PeaktuBHOE PeaktuBHOE 3HATh NpaKTHUYECKOE IIprMeHSTD 3aKOH duznueckuit
JIIBHKCHHE. NBIDKECHUE. HWCIOJIL30BaHUE 3aKOHA COXPAaHCHHS UMITYJIbCA | qyKTAHT.
COXpaHEHHsI UMITYJIbCA. AJIA pacteTa
Hanwucars Gopmyisl 1 Pe3yJIbTaToB
OGBSICHITE HX. B3aMMO/ICHCTBUS TEI.
14127 Pewrenue 3agau Ha Nmnynsc Tena. YMmeTb NpUMEHATh 3HAHUS CamocrosiTenbHas
3aKOH COXpaHEHUs 3aKOH COXpaHEHUsl | IpU PEUICHUH pabora.
HMITYJIbCA. MMITYJIbCA. COOTBETCTBYIOIIMX 3a/1a4.
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14/28

KoHnrpoabHas

padora Ne 2.
«JluHaMukKa

MaTEepPHAJILHOKH
TOYKH.

3aKOHBI JUHAMHUKH.

3aKOHBI JUHAMUKH.

KontponsHas
pabora.

Pazjnen 2. Mexanudeckue koJiedanus. 3ByK. (11 yacos).

Ne Tema ypoka JJ1eMeHThI TpeGoBanus K YPOBHIO NOATOTOBKH | OCHOBHbBIE BUIBI Bua kontpoas,
Heeau/ Ji | coaepKaHus JAEATEILHOCTH YYCHHKA H3MEPHUTEIH
YpOK a (Ha ypoBHe y4eOHBIX
a T el CcTBUIN)
a
15/2 CBoOoiHBIE U BBIHYXJIeHHBIE | CBOOOAHBIE U 3HaTh ycioBus cymiectBoBaHUus | OOBSACHATH MpOIECC Puznuec-Kuit
9 KoJiebaHus1, KoJebaTenbHbIe BBIHYX/ICHHbBIE KoJIeOaHWH, MPUBOJNTH | KOJICOAHWI MasiTHUKA. | JUKTAHT.
CHUCTEMBI. KoJieOaHusI. MIPUMEDBI. Uccnenosath
15/3 Bennuunel, xapakrepusyromue | Bennunnsl, 3HaTh ypaBHEHHE 3aBUCUMOCTB Ileproja | @poHTaIbHBII
0 KoJie0aTeIbHOE JIBI)KCHHUE. XapaKTEPHU3YIONIe | KOJIeOATEIHbHOTO JABMKCHUSI. KOJIEOaHUI MasTHUKA | OMPOC WK
KoJiebaTeIbHOE Hamnucats Gpopmyny u OT €ro JUINHBI U bu3uIecKuit
JBUKECHHUE. OOBSCHUTB. aAMIUIUTY 1B JUKTAHT.
16/3 JlabopaTopHasi pagora Ne3. | lccnenoBanue [TproGpereHne HaBBIKOB MPH KOJI€OaHu. Tect
1 «HUccsienoBanue 3aBUCUMOCTH | 32aBUCUMOCTH paboTe ¢ 000pyAOBaHHUEM. Hccnenosars
IIepPHO/ia M YACTOThI CBO- [IEpUOJIa U YaCTOTHI 3aKOHOMEPHOCTHU
CBOOOJTHBIX KoJieOaHuH Tpy3a Ha
KOJIeOaHMI NpY>KUHE.
Ne Tema ypoka JJIeMEeHTBI TpebdoBanus K ypoBHIO NOATOTOBKH | OCHOBHBIE BUbI Bun koHTpOJI,
Hexeau/ hi | cofiep:KaHus NeATeIbHOCTH YUeHHKA H3MepuTeTH
Ypok a (Ha ypoBHE y4eOHbIX
a T el CTBHIA)
a
00HBIX KOJIeOaHU MaTeMaTUYECKOTO Breruuciars jny
MaTeMAaTHYeCKOr0 MASITHUKA | MAasTHHUKA OT €ro BOJIHBI U CKOPOCTH
0T ero JJIMHBIY. JUTUHBL. pacrpocTpaHeHUs
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16/3 [IpeBpanienue 3Hepruu npu [IpeBpamenue OO0BbsACHATH U NPUMEHATH 3BYKOBBIX BOJIH. 3anaHus Ha
2 KOJICOATENBHOM JIBHKEHUH. SHEPIrUu IpH 3aKOH COXPAHEHUs DHEPIUU Ul | DKCIEPUMEHTAIBHO COOTBETCTBHUE.
3aTyxalolue 1 BRIHYKACHHBIC | koneGaHUsIX. OIIPENEICHUS IIOJIHOM DHEPTUH | OIIPENEIATH IPAHMLIBI
KoseOanus. Brinyxnennsie KOJIEOIIOIIIErOCs TEIA. YaCTOTHI CABIIINMBIX
Kosie0aHusl. 3BYKOBBIX KOJICOaHU.
Pe3onanc.
17/3 Pacnipoctpanenue konebanwuii B| Pacnpoctpanenue | 3HaTh onpeseieHue DpoHTaTBHBII
3 ynpyroi cpene. BonHsl. KojeOaHui B MEXaHUYECKUX BOJIH, BUJIbI BOJIH. ompoc.
YIPYrou cpene.
17/3 XapakTEepUCTUKHU BOJIH. Bounnsl B cpene. 3HATh OCHOBHBIE Pu3nYECKHIl
4 XapaKTEPHUCTUKU BOJIH, XapakTep nukTaHT. becena
pacnpocTpaHeHus 10 BOIIpOcaM
KOJIeOATEeIbHBIX MPOIECCOB B naparpada.
TPEXMEPHOM IIPOCTPAHCTBE.
18/3 3BYKOBBIE KOJICOAHUS. 3BYKOBBIE 3HATh MOHSTHE 3BYKOBBIX BOJIH, dpoHTaTBHBIN
5 Hcrounuku 3ByKa. KoJieOaHusI. MIPUBECTU TTPUMEPBI. ormpoc.
Hctounuku 3ByKa.
18/3 BricoTa, TeMOp, TPOMKOCTH Bricora, TemOp, 3HaTh QuzHUecKue becena o
6 3ByKa. IPOMKOCTH 3ByKa. | XapaKTePUCTHUKH 3ByKa: BHICOTA, BOIIPOCaM.
TeMOp, TPOMKOCTb.
19/3 3BYKOBBIE BOJIHBI. Pacnipoctpanenue | 3HaTh M yMeTb OOBSCHHUTD becena o
7 3ByKa. CKOpOCTb 0COOCHHOCTH PaclpOCTPaHEHUS BOIIPOCaM.
3ByKa. 3BYKa B Pa3JIM4HbIX CpeJiax.
19/3 Otpaxenue 3Byka. 9X0. OTtpaxeHue 3Byka. | 3HaTh 0COOEHHOCTH MOBEJICHUS CamocrosArenbHas
8 2xo0. 3BYKOBBIX BOJIH HA T'PaHULIE paboTa uiu TecT.
paszena AByX cpell, YMETb
OOBSCHUTB.
No Tema ypoka JJIeMeHTBI TpedoBanus K ypoBHIO NOATOTOBKH | OCHOBHBIE BHbI Bun xonTpous,
Heean/ cojepiKaHusA JeSITeJIbHOCTH YYE€HHKA H3MepHUTEIH
Ypoxk a (Ha ypoBHe y4eOHBIX
a T el CTBHIA)
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38

a
20/3 KoHTposabHas pagora Ne 3. MexaHn4yeckue YMeTh pemiate 3amaud Ha KonTpopHast
9 «MexaHHUYeCKHE KOJIeOAHUS H KOJIcOAHUS M BOJHBL. MEXaHUYCCKUE  KOJICOAaHHS U pabora.
BOJIHBI. 3BYK». 3ByK. BOJIHBL.
3BYK.
Paznen 3. DaekrpomaruutHoe noJe (14 yacos).
Ne Tema ypoka JIEMEHTBI TpeGoBanus k ypoBHI0 noarorosku | OcHoBHbBIE BUIbI | B koHTp OIS,
Hene.ﬂn/y )IaTa COACPKAHUSA JeSITeJIbHOCTH YYE€HHKA HU3MEPHUTETH
poka (Ha ypoBHe y4eOHBIX
AelicTBHIA)
20/40 MarguTHoO€ HoJIE. MaruuTHoe ToJIe, 3HaTh HOHATHE: MATHUTHOE DKCIepUMEHTAIBHO Becena o
OnHOpoIHOE U YCIIOBUS €r0 noste. OnbIT DpcTena. W3y4YaTh SBIICHUS BOIIPOCaM.
HEOJHOPOJHOE BO3HMKHOBEHHUSA U | B3aumoneiicTBue MarHuToB. MarHuTHOTO
MAarHuTHOE MOJIE. MPOSIBIICHUS. B3aMMOJICHCTBHUSA TEJ.
21/41 I'paduaeckoe I'paduaeckoe IloHuMAaTh CTPYKTYpYy U3y4arh sBIICHMS Pemenue
n3o0paxkeHue n3o0paxeHue MarHUTHOTO TI0JIS, YMETh HaMarHM9MBaHHA Ka4eCTBEHHBIX
MAarHATHOTO TIOJIS. MarHUTHOTO MOJIA. | OOBSCHATH Ha MPUMEPax BCILICCTBA. 3aJ1a4.
rpadMKOB U PHCYHKOB. Uccnenosats nelictBue
21/42 OOGnHapyxeHue JeticTBue 3HaTh cuy AMrepa, 00bsacHATh | OICKTPHUCCKOTO TOKA B | CanocTosTenBHAS
MAarHMTHOTO TOJIS 10 | MArHUTHOTO N0 | (PU3MYECKHUI CMBICII. TIpAMOM HPOBOAHUKC HA | naG0T,,
ero JIeHCTBHIO HA Ha MTPOBOIHUK C MardMTHYXO CTPEIIKY.
SJEKTPUUECKHI TOK. | TOKOM. OGUHapy)KHBaTB
TTpaBHIIO JeBOi PYKH. JeiCTBE MAarHUTHOTO
22/43 Nunykuus Nunykuus 3HAThH CUIIOBYIO TOJit Ha HPOBOJIHUK € Tecr.
MarHuTHOTO TOJIS. MarHUTHOTO MOJIS. | XapaKTEPUCTUKY MAarHUTHOTO ToKoM. OGHapyKHBATH
HOJTS! — MHAYKIIHIO. MarHuTHOE
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22/44 JleiictBue marauTHoro | JlelictBue 3naTsb cuiy JlopeHua, B3auMo/ieiicTBUE TOKOB. | CamMoCTOsATENbHAS
TIOJISI Ha JABFOKYIIYIOCS | MATHUTHOTO TOJISE | OOBSICHITH (pu3Mdeckuii cMbIc. | MI3ydaTh MpUHIIATT pabora.
3apsKEHHYIO YaCTUIY. | HA JBHXKYLIYIOCS JIEACTBUSA

3apSKECHHYIO ANEKTPOABUTATES.
YaCTHILY.

Ne Tema ypoka JJIeMeHTbI TpeOoBanus K ypOBHIO NOATOTOBKH | OCHOBHBIE BUABI| Bua koHTpOJIS,

Hene.ﬂn/y JlaTta COACPKAHUS IeATEJILHOCTH YYeHHKA HU3MEPHUTEIH

PoKa (Ha ypoBHe yUeOHbIX

AericTBHIA)

23/45 Pemenue 3a1a4 Ha KonnuectBennsle | YMeTh pemiath 3aauu Ha Pemenne
CHJIy AMITEpA U CUILY | XapaKTEPUCTHKH MIPUMEHEHUE CHIIBI AMIIepa 1 TUMOBBIX 33724
Jlopenua. MarHuTHOTO MOJsA. | cuiibl JIopeHna.

23/46 MarauTHEIN IOTOK. MarguTHeIA IOTOK. | 3HATH [MOHITHE «MAarHUTHBIH becena o

MOTOK», HAMMCATh GOPMYITY U BOIIPOCaM
OOBSCHUTB.

24147 SBnenune SBnenune 3HATDb TOHSTHS: DIIEKTPO- Tect
DIIEKTPOMArHUTHOM JJIEKTPOMAarHUTHOW | MarHUTHAsI MHAYKLIHS,

WHAYKIH. UHAYKIUU. ONBITEl | CAMOUMHIYKIUS, TpaBuiio JIeHna,
CamounHayKIus. ®dapanes. Hamnucarb GopMyy U OOBSICHUTB.

24/48 JlabopaTopHasi SBnenus 3HaTh MOHSITHE OdopmieHue
padora Ne 4. 3JIEKTPOMArHUT-HOM | «3JIEKTPOMArHUTHAsI paboThl, BEIBO/I.
«/3y4yeHne siBJeHUS | UHIYKLHMU. WHIYKIUS», TEXHUKY
3JIEKTPOMATHUTHOM Oe3omacHOCTH mpu pabote ¢
HHAYKIAID). aNeKTponpudopamu.

25/49 [Tonyuenune [Tonyuenue 3HaTh cr1ocoObI MOJTyYeHUs CamocrosATenbHas
IIEPEMECHHOTO MIEPEMCHHOTO SJIICKTPHYICCKOI'0 TOKA, IPHUHIHUIL paborta.
JJIEKTPUYECKOTO TOKA. | DIIEKTPUYECKOTO JAeHCTBHS TpaHChOpMaTopa.

Tpch(popMaTop, TOKA. YMeTh OOBSICHUTE.
Ilepenaua Tpancdopmarop.
AIEKTPUUECKON
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SHEPruu Ha
paccTosiHuE.

25/50 DneKTpOMarHUTHOE DOneKTpoMarHuTHoe | 3HaTh TMOHSTHE «BIEKTPO- Tecr.
oJie. ToJie. MarHuTHOE T0JIe» M YCIOBUS

€ro CyIIeCTBOBAaHMUSI.

26/51 DNeKTpOMarHUTHbIE OnextpoMarHuTHbele | [IoHUMATBh MEXaHU3M becena o
BoJiHbI. [lIkana BouiHbI. [lIkana BO3HUKHOBCHUS BOIIPOCaM,
ANIEKTPOMArHAUTHBIX AJIEKTPOMATHUTHBIX | 3JIEKTPOMArHUTHBIX BOJTH. 3HATh perieHue
BOJIH. BOJIH. 3aBUCHUMOCTbH CBOWCTB KaueCTBEHHBIX

W3IIY9CHHUH OT WX JIJTUHBI, 3ajad.
MPUBOJIUTH TIPUMEPHI.

Ne Tema ypoka JIeMeHTbI TpebGoBanus K ypoBHIO NOATOTOBKH | OCHOBHBIE BUABI| Bua koHTpOJIS,

Hene.lm/y I[aTa COACPKAHUA JAeATEeIbHOCTH YYeHHUKA HU3MEpPUTEIH

poKa (Ha ypoBHe y4eOHBIX

el cTBUIN)

26/52 DneKTpoMarHuTHas DneKTpoMarHuTHas | 3HaTh UCTOPUUYECKOE Pa3BUTHE becena o
MIpUpPOJIa CBETA. MIpUpOJIa CBETA. B3IUISJIOB Ha IIPUPOLY CBETA. BOIIPOCAM, TECT.

27/53 KoHTposabHas pagora | DnekrpomaruutHoe | CucremaTu3anus 3HAHUI 110 KonTposbHas
Neq. oJje. TeMe  «DJIEKTPOMArHUTHOE paborta.
«JIeKTPOMATrHUTHOE 0JIe».
1oJie».

Pasznen 4. CrpoeHne aToMa M AaTOMHOI0 1/IPa, MCI0JIb30BAHNE JHEPTrUM aTOMHBIX sAep (16 yacos).

No Tema ypoka JyieMeHTHI cofepxkanus | TpeGoBaHusi K ypoBHIO MoArotoBku | OcHOBHbIE BUAbI| Bux KoHTpOJIA,

Hez[e.Jm/y I[aTa ACATEJIbHOCTH YYCHUKA 6

POKa (Ha ypoBHE y4eOHbIX aMepiretn

nercTBHIT)
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27/54 PagnoakTuBHOCTB Kak | PagmoakTUBHOCTH 3Harth npupony ansda-, 6era-, | M3mepsaTs becena no
CBUJICTEIHCTBO KaK CBUJICTEIHCTBO | TaMMa-TTy4eH. AJIEMEHTapHBIN BOIIPOCaM.
CJIOXKHOTO CTPOCHUS CJIOXKHOTO CTPOCHUS AIIEKTPUICCKHIA 3apsiI.
aToma. aToMma. HaGmonats

28/55 Mojies1 aTOMOB. Mojei aTOMOB. 3HATh CTpOEHHE aTOMa 10 JMHENYATHIE CIIEKTPBI CamMocrosTenpHas
Omnsit Pezepdopra. Omsit Pezepdopna. | Pesepdopay, nokasars Ha H3TTy9ICHUS. paboTa WM TecT.

MOJIEIISIX. Ha6monan, TPEKU

28/56 PannoaxkTtuBHbBIE PannoaxkTtuBHBIE 3HaTh npupony anb(ha-yacTull B KaMepe | dusudeckuii
MIPEeBPAICHUS MIPEeBpAICHUS pPaJMOaKTUBHOTO pachaja u ero | Buimbscona. JTUKTAHT.
aTOMHBIX SIIEP. aTOMHBIX SIIEP. 3aKOHOMEPHOCTH. OOGcyxk1ath MpooIeMbl

29/57 DKCHepUMEHTAIBHBIE | DKCIIEPUMEHTAIbHBIE | 3HATH COBPEMEHHBIE METOIbI BITHSTHUS Tect wnm 3aganus
METO/IbI HCCIICIOBAHUS | METOIBI OoOHApY)XEHHS U UCCIIEIOBAHUS | PaHMOAKTHBHBIX Ha COOTBETCTBHUSL.
YaCTHIL. HCCIICTIOBAHUS 3apsHKEHHBIX YaCTHIL M SIIEPHBIX | M3YYEHUH Ha KHBBIE

YaCTHIL. peBpaNICHUH. OpraHU3MBI.

29/58 OTtkpbiTie TpoToHa M | OTKpPBITHE TPOTOHA | 3HATH UCTOPHUIO OTKPBITHS becena o
HEUTpOHA. U HEUTpOHA. MPOTOHA U HEUTPOHA. BOIIPOCAM.

30/59 CocrtaB aTOMHOTO CocrtaB aTOMHOTO 3HATh CTpPOCHHUE sIpa aTOMa, dusndec-kuit
anpa. MaccoBoe anpa. SlnepHoie MOJEIIN. IOUKTAHT YN
YHCII0. 3apsiioBOe CHJIBI. TECT.

Ne Tema ypoka JJIeMeHTbI TpeOGoBanus K ypoOBHIO NOATOTOBKH | OCHOBHBIE BUABI | Bua koHTpOJI,

Hene.lm/y Z[aTa COACPKAaHUA ACATEJIbHOCTH YYCHHUKA 6

poKa (Ha ypoBHe y4eOHBIX HsmepuTem

neicTBMil)

4HCIO. SlnepHbie CUITBL.

30/60 DHeprus CBs3HU. DHeprus CBS3HU. 3HATh TMOHATHE  «IPOYHOCTH CamocTosaTenbHas
HedexT macc. Hedext macc. ATOMHBIX JEP». paborta.

31/61 Pemenue 3a1ay Ha DHeprus CBS3HU. YMmeTs pemiath 3a7auu Ha CamocTosaTenbHas
SHEPTHIO CBS3H, Hedext macc. HAXO0/IEHNE YHEPTHH CBSI3U U pabora.
nedeKT macc. nedexTa macc.
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31/62 Henenue snep ypana. | [enenue snep | [loHMMaTh MEXaHWU3M JCTICHUS CamocTosTenbHas
enusie SAICpHBIE | ypaHa. ennsle | snep ypaHa. pabora.
peaxiuu. SIIEPHBIC PEAKIIHH.

32/63 SnepHblil peakTop. SAnepuslii peakTop. | 3HATH YCTPOUCTBO SIEPHOTO duznyeckuit
[IpeoOpazoBanme peakTopa. JTUKTAHT.
BHYTPEHHEHN SHEPrun
SJIEP B DJCKTPUUECKYIO
SHEPTHIO.

32/64 JlaGopaTopHasi Nzyuenne nenenus | [IpuoOpeTeHne HABBIKOB MPH OdopmieHue
padora Ne 5. siIep ypaHa 1o paboTte ¢ 000pyIOBaHUEM. paboThI, BBIBOJI.
«M3yuenue nenenusi | pororpadpusm
siiep ypaHa no TPEKOB.
doTorpadusam
TPEKOBY.

33/65 TepmosinepHas TepmosinepHas 3HATh YCIOBUS MPOTEKAHUS, Tect, Gecena.
peakuus. ATomHas peakuus. ATOMHasi | MPUMEHEHHE TePMOSICPHON
SHEepreTHKa. SHEepreTHKa. peaxuuu.

3HaTh NpeuMylnIecTBa U
HEJ0CTaTKU aTOMHBIX 3JIEKTPO-
CTaHIIUH.

33/66 Buosorunueckoe Buomornueckoe 3HaTh NpaBUIIa 3AIIUTHI OT Becena.
NecTBUE paAualuu. | JeiCTBUE pPaZOaKTUBHBIX U3ITYyYCHHH.

paauanuu.

Ne Tema ypoka JIeMEeHThI TpeGoBanusi K ypoBHI0 noAroroBku | OCHOBHBIE BU/bI | Bujx koHTpOIIS,

Heneﬂn/y I[aTa CoaepKaHUsA ACATEJIbHOCTH YYCHUKA 6

PoKa (Ha ypoBHe y4eOHBIX rsmepurem

el CTBHIA)

34/67 KontpoabHasi pa6ora CTpoeHHe aToMa U | YMeThb PelliaTh 334a4u 10 TeMe KonrtponbHas
Ne 5. «Ctpoenne aTOMHOTO sifipa. «CtpoeHne aroma ¥ aTOMHOTO paborta.
aToMa M aTOMHOIQ ATpar.

SUIPaY.
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34/68

O06o0061IEHNIE u

CHUCTEeMaTU3alHUs
MOJIYYCHHBIX 3HAHUU.
Htorosslii ypok.

Ilonsenenune
HUTOI'OB.

O06o00611eHNE U CUCTeMaTH3AIUS
MOJyYEHHBIX 3HAHUU.

Tecr.
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