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IosicHUTeIbHAS 3aMUCKA
Pabouas mporpamma no pusuke s 10 knacca pazpaboTana B COOTBETCTBUU

1. ¢ ®enepanbabiM 3aKk0HOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

2. c npukazoM Munucrepctsa npocsemeHust PO ot 31 mas 2021 1. Ne 287 “O06
YTBEPKJICHNUHU (heIepaIbHOTO TOCYAaPCTBEHHOTO 00pPa30BaTEIbHOTO CTaHIapTa
OCHOBHOTO 00111er0 00pa3zoBanus’;

3. ¢ mpukazoM MunucrepcTBa npocenienus: PO ot 24.11.2022 Ne1025 «O06 yrBepkaeHIN
(denepanbHON aanTUPOBAHHOW OOPa30BATENBLHOW TMPOTPaAMMBI OCHOBHOTO OOIIIErO
o0Opa3zoBaHus U 00yUYArOIIUXCS ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBS»;

yqeﬁHO'MeTOJII/I‘ICCKI/Iﬁ KOMIIJIEKT?:

1. U.M..Ileppiukun, EM.I'yrauk, A.1.MBanoB, M. A.IletpoBa, ®uzuka 9 knacc, ..
«dpoda» 2021 r.

VY4eOnbIi M1aH BKIIOYaeT 68 yueOHBIX 4acoB, U3 pacyeTa 2 yueOHBIX Yaca B HEJIEIIO.
esn n3yvyeHusi y4eOHOIr0 npeamMera:

* OCBOCHHC 3HAaHWUA O MEXaHWYECKHX, IJICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSX;
BEJIMYMHAX, XapaKTEPU3YIOMIMX O3THU SIBJICHUS; 3aKOHAX, KOTOPHIM OHH IOJAYUHSIOTCS;
METO0/1aX HAYYHOT'O MMO3HAHUS MPHUPObl U GOPMUPOBAHKE HA ITON OCHOBE NMPEACTABICHUI O
(hbM3UYECKO KapTUHE MUPAa;

* OBJIQJICHUE YMEHUSMH TMPOBOJUTH HAOMIOJACHUS] MPUPOIHBIX SBJICHWUN, OMHCHIBATH U
000011aTh pe3yabTaThl HAOIIOEHUH, UCIIOIB30BATh MMPOCTHIC U3MEPHUTEIBHBIE TTPUOOPHI IS
M3y4YeHUs PU3NYECKUX SIBJICHUI; IPEACTABIATh PE3YIbTaThl HAOIOICHUI WM U3MEPEHUN ¢
MOMOIIBI0 Tabnmul, rpadMKOB U BBISBJIATH Ha 3TOW OCHOBE AMIMPUYECKUE 3aBUCHMOCTH;
MPUMEHSTh MOJYYSHHbIC 3HAHUA 7151 OOBSICHEHUS] Pa3HOOOPA3HBIX MPUPOAHBIX SIBICHUNA U
MIPOLIECCOB, MPHUHILUIIOB JAEHCTBUSA BAXKHEUIINX TEXHUYECKUX YCTPOWUCTB, AJISl pEIICHUS
buznueckux 3auay;

* pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH,
CaMOCTOSITEJIBHOCTH B IPUOOPETEHNUH HOBBIX 3HAHHMM MPH pelieHur (U3NYECKUX 3ajad U
BBITIOJIHEHUH SKCIIEPUMEHTAIBHBIX HCCIEAOBAHUN C HCIOJIb30BaHHEM HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

* BOCIUTaHHE YOEXKJEHHOCTH B BO3MOXXHOCTH IO3HAHHS TMPHUPOJABI, B HEOOXOIUMOCTU
Pa3yMHOTO MCIOJIb30BaHUS AOCTHXKEHUN HAYKU M TEXHOJOTHUH JUIsl NANbHEHUIIEro pa3BUTUS
YeJI0BEYECKOro OOIIeCTBA, YBAXKEHUS K TBOPLAM HAayKU M TEXHUKHU; OTHOLICHUS K (QU3UKe
KaK K 2JIEMEHTY 00IIe4eI0BeUYeCKON KyIbTYypHI,

* MpPUMEHEHHE TOJYYCHHBIX 3HAHUW W YMEHUW [UIsl pEelIeHHs] MPAKTUYECKUX 3a/aay
MOBCETHEBHON J>KM3HM, ISl oOecriedeHus] O€30MacCHOCTH CBOEH KU3HHU, PAIMOHATBHOTO
MIPUPOIOTOIE30BAHUS U OXPAHBI OKPYXKAIOIIEH CpeIbl.

JocTukenne ITHX 1Hejdeill  ofecneduBaeTcsi pelleHHEeM  CAeAYIOIIUX  3aqa4:
- 3HAKOMCTBO Yy4YallUXCS C METOJAOM HAY4YHOTO TMO3HAHHS M METOJaMU HCCIIEIOBAHUS
0OBEKTOB U SIBICHUN TIPUPO/IBI;

- TpuoOpeTeHrne yJYalluMUCS 3HAaHUN O MEXaHMYECKUX, TEIJIOBBIX, DJIEKTPOMArHUTHBIX U
KBaHTOBBIX  SIBJIICHUH, (PU3NYECKUX BEIUYMHAX, XapaKTEPU3YIOMIMX OTH  SBJIICHHUS;
- (¢opMUpOBaHHE y YyYalllUXCS YMEHHH HAOMIOaTh MPHUPOJHBIC SBICHHUS W BBIMOIHSATH
OTIBITHI, JIAOOPATOpPHBIE PAOOTHI U AKCIEPUMEHTAIbHBIE HCCIEAOBAHUS C HCIIOJIH30BAHHEM
U3MEpPUTENbHBIX ~ TPUOOPOB, IIUPOKO TMPUMEHSIEMBIX B  MPAKTUYECKOW  IKU3HH,
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- OBJIAICHUC YYAIIUMHCA TAKUMU O6H.[€Hay‘-IHBIMI/I IMOHATHUAMHA, KaK HNPUPOJHOC SABJICHHUC,
SMIIMPUYECKH YCTAHOBJICHHBIH (akT, mpoOieMa, TEOPETHUECKU BBIBOJ, pPE3YJIbTaT
HKCTIIEPUMEHTAIBHOM MPOBEPKH;
- TOHMMaHMe ydyalummumca OTANYNI Hay4HbIX AaHHbIX OT HeﬂpOBepeHHOVI VIHd)OpMaLI,VIVI, LeHHOCTH
HAyKW yA0BNeTBOPEHMA BbITOBbIX, MPOM3BOAHbIX M KYNbTYPHbIX NOTPEOHOCTEN YenoBeKa
Coaep:kanue nporpaMMsl

10 knacc
Mexannuyeckune siBJeHUS

Konebarenpnoe npmwkenune. Komebanus rpysa Ha npyxuHe. CBoOOIHBIE KOJIEOaHUS.
KonebarenpHass cucrema. MasTHUK. AMIUIMTYHa, TEPHUOJA, YacToTa KOJIEOaHHH.
L'apmonuueckue xonebanus. llpeBpailleHHe HSHEPrud TPH KOJIEOATEIHHOM JBUKCHUHU.
3aryxawoomue KojebaHusa. BoiHyxkneHHble konebanus. Pesonanc. Pacmpocrpanenue
kojebaHuil B ynpyrux cpenax. [lonepeunsle U npoaosibHbIE BOJIHBL. J[nrHa BoaHBI. CBS3b
JUIMHBI BOJIHBI CO CKOpPOCTBIO €€ paclpOCTPaHEHMs] M TMEPHOJOM (4YacTOTOM). 3BYKOBbIE
BoJIHBL. CKOPOCTH 3ByKa. BbicoTa, TEMOp ¥ TPOMKOCTH 3BYKa. DX0. 3ByKOBOM pE30HAHC.
DJIeKTPOMArHUTHBIE SIBJIEHUS

Onbeir Opcrega. MarnutHoe mnosie. MHAyKnuss MarHWTHOro mnojisl. MarHurtHoe Iosie
psIMOro TOKa. MarHutHoe mosie KaTymku ¢ TOKoM. [locTosiHHble MarHuThl. MarHuTHoe
MOJIe TMOCTOSIHHBIX MarHuTtoB. MarHutHoe mosie 3eMiu. B3auMojelcTBMe MarHuTOB.
JlelicTBM€ MAarHMTHOIO TIOJSI HAa TMPOBOJHUK C TOKOM. OJEKTPUYECKHUWA JBUTATEIb.
OpHOpogHOE M HEOJHOpOoJHOe MarHuTHoe mnose. [IpaBuino OypaBumka. OOHapykeHue
MAarHuTHOTO TOJIs. JleficTBHE MAarHWUTHOTO TOJISi Ha MPOBOJHUK C TOKOM M JIBIDKYIIYIOCS
3apsokeHHYr0 4actuily. [IpaBuio 1neBoil pyku. MarHuTHbIi moTOK. OmnbiTel Dapajes.
DneKTpoMarHuTHas WHAyKug. HampaBnenwe wuHAykimoHHoro Toka. IIpaBuiio Jlenna.
SIBrieHNE CaMOMHIYKIINH.

DOnekrpoMarHuTHbie KojeOanus. KonebaTenpHblil KOHTYp. [lepemennsiii Tok. ['eneparop
nepemMeHHoro Toka. [IpeoOpasoBaHusi sHEpruu B 3JEKTporeHeparopax. TpaHcopmaTop.
[lepenaua SAEKTPUYECKOM HHEPrMM HA  PACCTOSIHUE. DJIEKTPOMArHUTHOE  TOJIE.
DOneKTpoMarHuTHbIE BOJIHBL. CKOpPOCTh pacHpOCTpaHEHUs dJIEKTPOMArHUTHBIX BOJIH.
BnusiHue  9JeKTpOMarHUTHBIX — M3JIyYeHHH Ha JKuMBble opraHu3mbl. [lomydenue
AIIEKTPOMArHUTHBIX Kosiebanuil. [IpuHIMITBI paAuOCBSI3U U TEJICBUACHUS.

OnexkTpoMarHuTHass — mpupojga  cera. Ckopocte  cBeta. McTouHuku — cBera.
[IpsimonuHeiiHoe pacmpocTpaHeHue cBera. OTpaxkeHHe CcBeTa. 3aKOH OTPa)KEHUsS CBETa.
[Tnockoe 3epkano. M3obOpakeHue mnpeamera B 3epkane. lIpemomieHue cBera. 3akoH
npenomiieHuss cpeta. JIua3el. PokycHoe paccrosiHUe JUH3BL. OnTHYecKas CHila JUH3BIL.
N3o00paxkenusi, faBaemble TUH30#. [71a3 kak onmTuueckas cucrema. Ontudeckre mpuOOpsI.
[Ipenomnenne cBera. [lokasarens mpemomuenusi. [ucmepcusi cBera. LlBera Tem.
Crnektporpad u crieKTpocKor-. TUITbI ONTHYECKUX CIIEKTPOB.

KBaHTOBBIC SIBJICHUSA

Crpoenue aromos. Ilnanerapnas monens aroma. Ilornonienue u ucnyckanue cBera
aromami. [Ipoucxoxxaenue nuHeHyaTsix cnekTpoB. OnbiTel Pesepdopaa. PagroakTuBHOCTH
KaK CBHUJETENbCTBO CJIOXKHOTO CTPOEHHs aToMOB. Ajb(da-, O6era- U TaMMa-H3ITydeHHUs.
PaguoakTuBHBIE TPEBpallleHNs AaTOMHBIX siiep. CoXpaHEeHHE 3aps10BOT0 U MacCOBOIO YUCE
Ipu sAepHBIX peakuusax. llepumon moisypacmaza. 3akOoH paJiMOAKTUBHOTO —paclaja.
OKCIIepUMEHTANIBHBIE METO/IBI HCCIIEN0BAaHUS YacTULl. [IpOTOHHO-HENTpOHHAs MOJEb AApPa.
Snepusie cunbl. Jlepdexkr maccel. Jlenenue snep ypaHa. SnepHulil peaktop. AToMHas
JHEepreTuka. buonornyeckoe 1elCTBUE paIUualllH.

Crtpoenue u 3Boawonus BeesieHHoit

FCOLICHTpI/I‘-ICCKaSI U TCIIHUOLCHTPUYCCKAasA CHUCTEMbI MMHpPaA. COCTaB, CTPOCHUC U
MMPOUCXOKIACHUC Conneunoii cucrembl. dusnyeckas npupona HeOecHBIX Tell CoaHeuHOM
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cucrteMsbl. Ilimanersr Masble Tera COHEYHON CHCTEMEL. CTpOCHI/Ie, H3JIYYCHHUC U 3BOJIIOIUA
Connua u 38e371. CtpoeHue u 3Bostonus BeeneHHo.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

Wzyuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBIEHO Ha
JNOCTWIKEHWE  JIMYHOCTHBIX, METANpPEJAMETHBIX MW  MPEJAMETHBIX  00pa30BaTEIbHBIX
pe3yJabTaToOB.

B pesynbrare usyuenus (u3MKM Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHus Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THYHOCTHBIC Pe3yIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

- TIPOSIBJICHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOM (pu3nueckoin
HayKu;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKEHHUSIM POCCUUCKHUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXXJIEHUH OOIIECTBEHHO 3HAYUMBIX U ITHUYECKHX
po0JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUN (PU3UKH;

- OCO3HAHHUE BAYXHOCTH MOPAITBHO-ITUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) acTeTM4YECKOr0 BOCIIUTAHMSI:

- BOCTIPHUSITHE ACTETUYECKUX KadyeCTB (PM3MUECKOW HAayKh: €€ TapMOHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

- OCO3HaHue IIEHHOCTH (M3UYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHHs MHpa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONICH KyJIbTYpHI;

- pa3BUTHE HAYYHOU JII0O03HATEIHLHOCTH, HHTEPECA K HCCIIEI0BATENbCKON AESITETbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI H IMOIHOHAJIBLHOI0 0JIATrONOJYyYHS:

- OCO3HaHHE IEHHOCTU 0e30mMacHOro obOpa3a >XKU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpe, BaXXHOCTH TMpaBHJI 0OE30MAaCHOTO TOBEACHHS Ha TpaHCIOpTe, Ha JIOporax, ¢
AIIEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B JIOMAIIIHUX YCIIOBHUSAX;

- chOpMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOTO
JKe MpaBa y APYroro 4eloBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE Y4acTHe B PEIICHUHU MPAKTUUYECKHUX 3a7a4 (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aliy, Topoja, Kpas) TEXHOJOTHMYECKON U COLMAJbHOM HampaBiICHHOCTH,
TpeOYIOIINX B TOM YUCIE U (PU3NUYECKUX 3HAHMIA,

- HHTEPEC K MPAKTUYECKOMY H3YyUeHUIO podeccuit, CBA3aHHBIX C (PU3UKOM;

7) 3KOJIOrHYecKOro BOCIUTAHUA:

- OpUEHTalUs Ha MpUMEHEeHHe (PU3UYECKHX 3HAHWM s pelieHds 3aiad B o0nactu
OKpY)KaloIlel Ccpelibl, MIaHUPOBAHUS MOCTYINKOB M OLIEHKH WX BO3MOKHBIX TMOCIEACTBHIA
JUIS OKPYKAIOIIeH Cpeibl;

- 0CO3HAHUE II100ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTannu K U3MEHSIIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:

- TOTPeOHOCTh BO B3aUMOJCWUCTBUU TMPHU BBHIMOJHEHUH WCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKoil HaNMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOEHM KOMIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEINbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHHW, B TOM 4ucie (QOpPMYIHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 00BEKTaX U SIBICHUSAX;

- 0cO3HaHUE JePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

- IJIAHUPOBAHUE CBOETO PA3BUTHUS B TPUOOPETCHUH HOBBIX (PU3MUYECKUX 3HAHMIA,

- CTpeMJICHHE aHAJM3UPOBATh U BBISIBISITh B3aUMOCBSI3U MPUPOIBI, OOIIECTBA M IKOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BAaHUEM (PU3NYECKUX 3HAHU;
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- OILICHKA CBOUX JCUCTBUH € y4E€TOM BIIMSHHUS Ha OKPYXKAIOLIYI0 Cpely, BO3MOXHBIX
rJ100aJIbHBIX TOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHMs IporpaMmbl IO (PM3MKE Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBanus y oOyuaromierocss OyayT chopMHpOBaHBI MeTanpeIMeTHbIe pe3yJbTaThl,
BKJTIOYAIOIIME TI03HABATEIIbHBIC YHUBEPCAIbHbIC Yy4eOHBIE NEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHbIE YUeOHbBIE ICHCTBHS, PETYIATHBHBIC YHUBEPCATbHBIC YIeOHbIE ICHCTBHSL.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble joruveckue aeicTBUA:
BBISIBIIATH M XapaKTepU30BaTh CyIIECTBEHHBIC IPU3HAKN 0OBEKTOB (SIBICHHIA);
YCTAaHABJIMBATh CYIIECTBEHHBIH NMPU3HAK KIACCH(UKAIMU, OCHOBAHMA IS OOOOIICHUS |
CpaBHEHHS;
BBISIBJIATE 3aKOHOMEPHOCTH M TPOTHBOPEUUS B PACCMATPHBAEMBIX (DaKTax, NAHHBIX M
HAOJIOIEHUSAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHHSIM;
BBISIBJIATH NIPUYMHHO-CIICJCTBEHHBIE CBSI3M TPH  M3yYCHUW (DU3HUYECKUX SBICHUH U
MPOIECCOB, JeNaTh BBIBOJBI C HWCIOJB30BAHWEM JCAYKTHBHBIX ¥ HWHIYKTHBHBIX
YMO3aKIFOYCHUH, BBIJIBUTATh THIIOTE3BI O B3aUMOCBS3IX (PHU3UUYECKUX BEITHUYMH;
CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemieHus y4ueOHOM (u3nueckoil 3agauu (CpaBHEHUE
HECKOJIPKUX BAapHMAHTOB pEUICHWs, BBIOOP HamOoJee MOAXOISMIET0 C  Y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrble ncciieqoBare/ibCKue AeiCTBHA:
MCIO0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,
MPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXHBIA (DU3HUECKUn
AKCIEPUMEHT, HEOO0IbIIIOE HCCiel0BaHne (PU3UUYECKOTO SIBICHHUS;
OLICHWBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTH HH(GOpPMAIMIO, TMOJIYYEHHYIO B XOJI€
MCCIIEIOBAHUS WM SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OPMYIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yiabTaTaM IPOBEAEHHOIO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMUS,
MIPOTrHO3UPOBATh BO3MOKHOE JajbHeilliee pa3BUTHE (U3MYECKUX IIPOLECCOB, a TaKkKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:
MPUMEHSTh pa3IUYHble METOJbl, HWHCTPYMEHTBHI W 3ampochl IpHU TMOHCKE Hu O0TOOpe
MH(OPMALIUY WIH JAaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (hr3nueckoit 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(POPMAIUIO PA3IHUHBIX BHIOB
1 (HopM MpeICcTaBICHHUS,
CaMOCTOSITEJIbHO BBIOMpATh ONTHMalbHYIO (opMmy mpencraBieHus HUHPOpMAIUU U
WUTIOCTPUPOBATh  pelllaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpamMmami, HWHOU
rpaduKoi U ©X KOMOMHAITUSIMHU.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe 1elicTBHA:
B X0Jie 00CYX/IeHUsl y4eOHOTO Marepuana, pe3yJlbTaToB Ja00opaTOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOIIPOCHI MO CYLIECTBY OOCYX/1aeMON TE€MbI U BbICKA3bIBaTh MJIEH, HAllCIIEHHbIE HA
peleHue 3a1auu 1 nojjep kanue 06JarokenarelbHOCTH OOIEeHUS;
COIOCTABIISATh CBOU CYXJIEHUS C CYXICHUSIMH JAPYrUX YYaCTHUKOB JUayora, oOHapyXHBaTh
pas3nuyKe U CXOJCTBO MO3ULIUH;
BBIpaXKaTh CBOIO TOUKY 3pEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIATh PE3YNbTaThl BHIMOJIHEHHOTO (PU3NYECKOTO OMbITA (IKCIIEPUMEHTA,
UCCIIeIOBAHUS, TIPOEKTA);
MOHMMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M HMHIMBHUIYalbHON pPabOTHI MpHU
peleH KOHKPETHON (PU3NYecKOil MpoOIemMbl;
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MPUHUMATh LEJIA COBMECTHOW JEATEJIbHOCTH, OpPraHUW30BBIBATH JICUCTBUA 10 €€
JOCTHIKEHHIO: PACIPENeNsiTh POJH, OOCYKIaTh TPOIECCHl M PE3ylIbTaThl COBMECTHOM
paboTel, 00001IaTH MHEHHSI HECKOJIBKUX JTFO/ICH;

BBIMIOJIHATH CBOKO YacTh pabOThl, JOCTUras KAaueCTBEHHOTO pe3yJbTara 10 CBOEMY
HANPABJIEHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMH WICHAMUA KOMaH/IbI;

OIIEHMBATh KAa4ECTBO CBOETrO BKJIAJa B OOLIUN MPOJYKT MO KPUTEPUSIM, CAMOCTOSITEIHHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHBIC y‘leﬁl—[ble JeHCTBUSA

Camoopranu3anus:
BBISIBJIATH TPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHTyalUsX, TPEOYIOIIMX ISl pEIICHUS
(bu3nyecKux 3HaHUI;
OPUEHTHUPOBATHCSI B PA3IMYHBIX MOJIXOAAaX TPUHATHS peIIeHUH (MHIUBHIyAIbHOE,
MIPUHSATHE PEIICHUS B TPYIITE, IPUHITHAE PEIICHUH TPYIIOi);
CaMOCTOSITEJIBHO COCTaBJISATh QITOPUTM pelleHus (U3MuecKkoil 3ajauyd WM IUIaHa
UCCIIEIOBAaHUS C YYETOM HMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh NpeaiaraéMble BapUaHThl pEeLICHU;
JIeNaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:
JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJylaraTh IiaH e€ U3MEHEeHMUS,
OOBSACHATh MPUYMUHBI JOCTHXKEHHS (HEIOCTHXKEHHS) Pe3yIbTaTOB JESATENIbHOCTH, J1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh (B TOM 4YHCIE€ B XOJ BBINOJIHEHHS (PU3UYECKOTO
HCCIIEIOBAaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHUBIIUXCS CUTYallUi,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YNIbTATa IEJIU U YCIOBUSIM;
CTaBUTH ce0sl HA MECTO JIPYroro uejoBeKa B XOJIe CIopa WK IUCKYCCHM Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;
MPU3HABaTh CBOE MPABO HA OMIMOKY IpH petieHNH GU3NYECKUX 3a7a4 UIH B YTBEPKICHUSIX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBo JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K kxonmy oOyuenus B 10 kiacce mpeaMerHble pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYUAIOIIMXCSI YMECHU:
UCIIOJIb30BaTh TMOHSITUS: MEXaHWYEeCKHE KojeOaHWsT W BOJIHBL, 3BYK, HH(]pa3sByKk u
yIAbTPA3BYK, OJCKTPOMATrHUTHBIC BOJIHBI, IIKaja JJICKTPOMAarHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JIATBHO30PKOCTbh, CIEKTPBI MCIYCKAaHUS W TOTJIONIeHHs, anbda, Oeta- u
ramMMa-u3JIydeHUs], U30TOIIbI, SICPHAST DHEPTCTHKA,
pas3nuyath sBJICHHS (KOJIeOaTeIbHOE JBIKEHHUE (3aTyXaloIIUe U BBIHYXKICHHBIC KOJICOaHus),
PE30HAHC, BOJIHOBOE [BM)KCHHE, OTPAKEHHUE 3BYKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHE,
OTpaX€HHE U MPEIOMIICHUE CBETa, IMOJIHOE BHYTPEHHEE OTpPa)KCHHE CBETa, PA3JIOKEHUE
0enoro cBeTa B CHEKTP U CIOKEHUE CIIEKTPATIbHBIX IIBETOB, TUCTIEPCHUS CBETA, €CTECTBECHHAS
PaaMOaKTUBHOCTh, BOSHMKHOBEHHE JMHEMYATOrO CIEKTpa W3Iy4yeHHs) MO OMUCAHUI0 UX
XapaKTepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (uU3nUecKoe
SIBJICHUE;
pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (PM3MUECKUX SIBJICHUN B OKpPYXKAIOIIEM MHpE (B TOM
grcne (GU3nUecKue SBICHUS B MPUPOJIE: BOCIPHUSITHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHUE,
ceiicMHuYecKre BOJIHBI, I[yHaMH, 3XO, I[BeTa TeJl, ONTUYECKUE SBICHUS B MPHUPOJIE,
OHMoJorMYecKoe ACWCTBHE BUIUMOTO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO H3IYyYEHUH,
€CTECTBCHHBI DPATUOAKTUBHBIM (OH, KOCMUYECKHE IIy4d, DPAJUOAKTUBHOE H3ITyUYCHUE
MPUPOJIHBIX MHUHEPAJOB, JCUCTBUE PAAMOAKTUBHBIX H3JIYyYCHHI HA OpraHU3M YeIOBEKa),
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IpU 3TOM NEPEBOJUTH NPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIACTATH CYIIECTBEHHBIC
CBOMCTBa (IpU3HAKN) PUINICCKUX SBICHUM;

ONMCHIBATh W3YYCHHBIE CBOMCTBAa Ten W (DU3UYECKUE SIBICHUSA, UCHOJIB3Yys (pusmueckue
BEJIMYUHBI (IEPUOJT U YaCTOTa KOJIeOaHUH, AJTMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTb CBETa, I10Ka3aTelb IPEJOMIIEHHUS CPE/bl), IPU ONMCAHUU NPABHWIBHO TPAKTOBATh
(U3NYECKUN CMBICIT HCIIOJIB3YEMbIX BEIMYHMH, OOO3HAYCHUS M CIUHUIBI (U3UIECKUX
BEJIMYMH, HAXOJAUTh (OPMYIIbI, CBA3BIBAIOILINE JAHHYIO (DU3HUECKYIO BEJIUYHMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIINYUH;
XapaKTepU30BaTh CBOMCTBA Tej, (PU3UYECKHUE SIBICHUS WU HPOLECCHI, UCHOJB3Ys 3aKOHBI
OTpaXXEHUSI U IIPEJIOMIICHHUS CBETA, 3aKOHbI COXPAaHEHUs 3apsAJ0BOI0 U MAaCCOBOIO YHMCEN MpU
STICPHBIX PEaKIUsIX, TP STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aIHCHIBATH €T0
MaTeMaTH4eCKOe BbIPAKEHUE;

OOBACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTyalUl
MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BbBIABIATh I[PUUYMHHO-CIIECJCTBEHHBIE CBSI3H,
CTpPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpod Ha 2—3 M3y4eHHBIX CBOMCTBa
(u3nyecKux ABJIECHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemarh pacy€THbIE 3a7a4yi (OMHMpAIOLIMECs] HAa CUCTEMY U3 2—3 ypaBHEHHUH), UCHOJb3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLIME (DM3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCIOBUS
3aJlauM 3alMChIBaTh KPaTKOE YCJIOBUE, BBISBISATH HEJIOCTAIOIINE WM U30BITOYHbBIE JIaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYJbI, HEOOXOAMMBbIE Ul PELIEHUS, IPOBOJUTH pacu€Tbl M
OIICHUBATh PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYeHUsI (PU3NUECKON BETMUNHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOPblE MOXKHO PEUIMTh MPU MOMOIIM (PU3HUECKUX METOJIOB,
UCIOJIb3YSl OMMCAHKME MCCIIeI0BaHUs, BBIIEIATh MPOBEPSIEMOE MPEAIOoJIOKEeHNE, OLICHUBATh
IIPaBUIIBHOCTh MOpPSAKA IPOBEJICHUs HCCIENOBAaHUsA, JENIaTh BBIBOJbI, MHTEPIPETHUPOBATH
pe3ybTaThl HAOIIOAECHUHN U OTIBITOB;

IIPOBOJIUTH OMBITHI MO HAOMIONEHHUIO (DPU3MUYECKUX SIBICHUHM WIN (PU3MUECKUX CBOMCTB Tel
(3aBUCHMOCTb MepHOJa KOJIEOaHUH NMPYKUHHOTO MAasATHUKA OT MAacchl Ipy3a U *KECTKOCTH
IPYXHUHBl M HE3aBUCHUMOCTb OT aMIUIMTYAbl MalblX KojeOaHWH, MpsIMOIMHEIHOe
pacrpocTpaHeHHE CBETa, pa3joXkeHue OeIoro cBeTa B CHEKTp, M3Y4YEHHUE CBOWCTB
n300pakeHUsl B IIJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs IpeaMmera B coOuparolei
JMH3€, HAOJIIOAEHUE CIUIOLIHBIX M JIMHEWYaThIX CHEKTPOB M3JIy4EHHUs): CAMOCTOSTENILHO
co0upaTh YCTAaHOBKY M3 U30BITOYHOTO Habopa 00OpyJOBaHUs, ONUCHIBATE X0 ONbITA U €r0
pe3ynbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IIPOBOJIUTH IIPU HEOOXOJAUMOCTHU CEPUIO MPSIMBIX U3MEPEHUH, ONpesieNsisl CpeiHee 3HaueHue
U3MepsieMOil BeIMYMHBI, OOOCHOBBIBaTH BBIOOpP crocoba u3MepeHHs (M3MEpUTEIbHOTIO
npuodopa);

IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSAMBIX
u3MepeHuil (mepuoAa KojeOaHMM MaTeMaTH4ecKOro MasTHHKAa OT JUIMHBI HWTH,
3aBHCUMOCTH YIJla OTPaKEHHUS CBETa OT yIjla HaJeHUs W yIyla NpeJIOMJIEHHs OT yria
NaJIeHus1):  IUIAHUPOBaTh  MCCJIEOBaHUWE, CaMOCTOSATENbHO  COOMpaTb  yCTaHOBKY,
(bUKCUpPOBaTh PE3yNIbTaThl MOTYYCHHON 3aBUCUMOCTH (PM3UUECKUX BEJIUYHMH B BUJE TAOJIHIL
U Tpa(UKOB, Je1aTh BBIBOBI 110 pe3yIbTaTaM MCCIEJOBAHNUS;

IIPOBOJIUTh KOCBEHHBbIE U3MEpPEHUs (U3NYECKUX BEIMYMH (YacToTa W MEpUoJ]l KoJieOaHui
MaTeMaTH4YeCKOTO M MPYKMHHOTO MAasTHUKOB, OINTHYECKas CHUja CcOOMparolieil JMH3BI,
palMOaKTUBHBIM  (OH): TUIAHMPOBATh HM3MEpPEHHs, COOMpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY M BBINOJIHATE W3MEPEHMs], CIeIysd IPENJIOKEHHOM WHCTPYKLIMH, BBIYHCIATH
3HAUEHUE BEJIMYMHBI M aHAJIM3UPOBATh IOJIYYECHHBIE PE3YIbTATHl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN;

coOuro1aTh MpaBuiia TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM;
pa3nuyaTh OCHOBHBIE NPHU3HAKM M3YYEHHBIX (DM3MYECKUX MOJIENIEH: TOUEUHBIH MCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, [UNIAHETapHasl MOJIENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOT'0 S1pa;



XapaKTepU30BaTh MPUHLUIBI JICHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
ONMOpOM Ha MX OnucaHWs (B TOM 4MCIE: CIEKTPOCKOI, JO3UMETp, kamepa Buibcona),
UCTOJNb3ysl 3HAHUSA O CBOWCTBAX (PM3MUECKUX SBICHUH U HE0OXOAWMBIE (H3HMUECKUE
3aKOHOMEPHOCTH;

HCI0JIb30BATh CXEMbl M CXEMATUYHBIE PUCYHKM M3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKMX IPOLIECCOB IPU PELIEHUH Y4eOHO-
MIPaKTUYECKUX 3aJ1a4, ONTUYECKUE CXEMbl JUIsl IOCTPOEHHUS H300paKEHUH B IUIOCKOM
3epKajie U coOUparouieil JInH3e;

OPUBOANTH  TNPHUMEPHl  (HAXOAUTh HWHPOPMALKIO O MpUMEpax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MYECKMX 3HAHUW B TIOBCEAHEBHOW JKM3HUM JUIsl oOecreueHus
0€301acHOCTH TIpU OOpaIeHNH ¢ TPHOOPaMHU U TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHEHUS
3/10pOBbsI U COOTIOACHNS HOPM SKOJIOTMUECKOTO MOBECHHS B OKpYXKaIoIei cpene;
OCYILECTBIATh MOUCK HMHPopManuu  ¢u3nyeckoro cojaepkanus B VHTepHere,
CaMOCTOSITENIBHO  (pOpMYNIMpYys TIOMCKOBBIM 3alpoc, HAaXOJUTh IYTH OIpEIesIeHus
JIOCTOBEPHOCTH  TOJYYeHHOW WHGOpMAllMKM HAa OCHOBE HMEIONIMXCA 3HAHUW U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCIO0JIb30BAaTh NPU BBHINOJHEHUM Y4YEOHBIX 3a/JlaHUi HAy4YHO-TIONMYJISIPHYIO JIUTEpaTypy
(bu3NYeCKOTO COJEep)KaHUsl, CIPAaBOUYHbIE MaTepHalibl, pecypchl ceTu VHTepHET, BiajeTh
npuéMaMy KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpazoBaHus MH(OpMALMKU U3 OJHOM 3HAKOBOI
CUCTEMBI B APYTYIO;

co37aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE MHpOpMaLUU U3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJAEpKaHUA, MyOIMYHO MPEJCTABIATh PE3YIbTaThI
MIPOEKTHOM WJIM HCCIIEAO0BATEIbCKON AESITeNbHOCTH, NMPU 3TOM TI'PaMOTHO HCHOJb30BaTh
W3Y4YEHHBI TIOHATUWHBIN ammapar H3ydyaeMoro pasnaena (U3UKH H  CONMPOBOXKIATH
BBICTYIIJICHHE IIPE3eHTalMeN ¢ yU€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHHUKOB.

Kpurepun oueHKku NUCbMEHHBIX KOHTPOJIbHBIX padoT

Onenka «5» crtaBUTCS 3a Pa0OTy, BBHITIOJIHEHHYIO TOJHOCTBIO 0€3 OIMMOOK
HEJ0YETOB.

Onenka «4» craBuTcs 3a pabOTy, BHIIOJHEHHYIO MOJHOCTHIO, HO NPU HAJIMYUH B HEH
He 0oJiee OHOM HEerpyOOi OIMOKY U OJTHOTO HeJoueTa, He 0oJIee TpexX HEJ0UYETOB.

Onenka «3» CTaBUTCSA, €CIM YYCHHMK IPaBUJIBLHO BBITIOJHWI He MeHee 1/3 Bcel
paboTHI WM IOMYCTUIT HE OoJiee OHOM IPyOOi OITMOKHK 1 JBYX HEJ0UYETOB, HE OoJiee OTHON
rpyOOi W OHOUM HerpyOoil ommOku, HE 0oJjiee TpeX HerpyobIX OIMMOOK, OJHOW HEerpyOoi
OLIMOKYU M TPEX HEAOYETOB, IPHU HATHUUU YETHIPEX-MATH HEAOUYETOB.

OneHka «2» CTaBUTCA, €CJIM YHUCIO OUIMOOK M HEIOYETOB IPEBBICHIIO HOPMY IS
OIICHKH 3 WJIM IPABHJIBHO BBINIOJIHEHO MeHee 1/3 Bceil paboThl.

Kputepun oueHKH NpakTuieckux pador

Onenka «5» cTaBUTCA, €CIH YYALIUICS BBIMOIHSIET MPAKTUYECKYI0 padOTy B MOJHOM
o0Bveme ¢ coluroieHneM HeoOX0IMMO MOCIeI0BaTeIbHOCTH IEHCTBUM, CAMOCTOSITENILHO U
MPaBUWJIBHO BhIOMpaeT HeoOXoAuMoe 000pyA0BaHUE; BCE MPUEMBI MPOBOJUT B YCIOBUSX U
pexnMax, 00ecrnedrBaroNX MOTyYeHHE PAaBUIBHBIX PE3YJIbTaTOB U BHIBOJOB; COOIIOIAET
TpeOOBaHUs IPABUII TEXHUKU OE30TTaCHOCTH.

Onenka «4» cTaBUTCS, €CIM BBIMOJIHEHB TpeOOBaHHS K OLIEHKE S5, HO ObLIO
JIOTIYILIEHO /IBAa-TPH HEJ0UYeTa, He OoJiee OHON HErpyooi OMIMOKY U OJJTHOTO HEJOoYeTa.

Onenka «3» craBUTCA, ecau paboTa BBHINOJHEHA HE TMOJIHOCTbIO, HO O0BEM
BBITIOJTHEHHOW YaCTH TAaKOB, YTO TO3BOJISET MOJIYYUTH MPABUIIBHBIA PE3yabTaT U BHIBOJ,
€CJI B XO/I€ BBINOJHEHUS TpreMa OBLIIH IOMYIIEHbI OIITHOKH.

Onenka «2» CTaBUTCS, €CIM pa0doTa BBINOJHEHA HE TMOJHOCTBIO U 00BEM
BBITIOJTHEHHOW YacTu paboT HE MO3BOJSET CHENaTh MPAaBWIBHBIX BBIBOJIOB; €CIIH MPUEMBI
BBITIOJTHSIJIUCH HETIPABUIIBHO.



Bo Bcex citydasix olieHKa CHMYKAETCS, €CJIM YUCHUK HE COONIO/Ia)l IpaBUjia TEXHUKU
0€30I1aCHOCTH.

KparTkasi nmcuxosioro-negarornyeckasi XapakTepuCTHKa 00y4alOIIUXCHA € TSKeJIbIMHU
HapymeHusimu peun (THP)

Y nereir ¢ THP orMeuarorcss THUIHYHBIE MPOSIBICHUS, CBUICTEIBCTBYIOIINE O
CHCTEMHOM HAapYIICHWH peueBoil (yHKIMOHANBHOW cuctembl. OmHO M3 HUX - Oosee
Mo3/IHee, [0 CPAaBHCHUIO C HOPMOM, pa3BUTHUE pPEYH; BBIPAKEHHOE OTCTABaHHE B
(GhOpMHpOBaHUH SKCIIPECCHBHOW peun. Y JeTel HaOIrogaeTcss HEeAoCTaTOYHAas peueBas
AKTUBHOCTH, PeYb WX arpaMMaTH4YHA, W300MIyeT OOJIBIIUM KOJUYSCTBOM Pa3HOOOPA3HBIX
(hoHEeTHYECKUX HETOCTATKOB.

Hapymenust B popMupoBaHUN PEUYEBOM JCSATEIBHOCTH HETATUBHO BIIUSIIOT Ha BCE
MICUXUYECKUE TPOIIECCHI, MPOTEKAIOIINE B CEHCOPHOM, MHTEIIEKTyaIbHOU, ad(eKTuBHO-
BOJIEBOW W peryisTopHor chepax. OTMeuaeTcss HEAOCTaTOYHAS YCTOMYMBOCTH BHUMAHMS,
OTpaHWYEHHBIE BO3MOXKHOCTH €ro pacmnpeneiaeHusi. I[lpu OTHOCHUTENTBHO COXpaHHOM
CMBICJIOBOM, JIOTMUECKOW TaMsATH Yy J€Te CHWXKEeHa BepOalibHasl MaMsiTh, CTpaaaeT
MPOJAYKTUBHOCTh 3anmoMuHaHus. OHHM 3a0BIBAIOT CJIOXKHBIE KOHCTPYKIIMM M JJIEMEHTHI U
MOCJIEI0OBATENILHOCTh 3aaHuil. Y dyactu oOywatomumxcsi ¢ THP Hu3kas axkTUBHOCTH
3alIOMUHAHUS MOYKET COUYETAThCS C NePUITMTAPHOCTHIO TIO3HABATEILHOM JACSITEIIbHOCTH.

CBsi3p MEXJIy pEYCBHIMU HAPYIICHUSMH WU JIPYTUMH CTOPOHAMH TICHXHYECKOTO
pa3BuUTHs OOYCIOBIMBACT CHEHU(PUICCKHE OCOOCHHOCTH MbIIuIeHUs. Obnagas B 1eJIOM
MOJTHOIICHHBIMUA ~ TPEANOCHIIKAMHA  JIJIT  OBJIQJICHUS  MBICIIMTEIBHBIMUA  OTICPAIUSIMU,
JOCTYIHBIMU HMX BO3pacTy, JETH OTCTAIOT B Pa3BUTHHU CIOBECHO-JOIMYECKOTO MBIIUICHHUS,
0e3 crennaabHOro 00ydeHusl ¢ TPYIOM OBJIAJIEBAIOT aHAJIM30M M CHHTE30M, CPaBHEHHEM U
00001IeHNEM.

Yyamumcss ¢ THP npucyie u HeKOTOpoe OTCTaBaHWE B PA3BUTHUM JABUTATEIBLHOU
cdhepsl, TPOSBISIONICECS TIJIOXOM KOOPAWHAIMEW IBW)KCHUH, CHUKEHHUEM CKOPOCTH H
JIOBKOCTH JBWKEHHUW, TPYJHOCTBIO pEANIM3alUN CIOKHBIX JIBUTATEJBHBIX IPOTPAMM,
TpeOYIOMINX IPOCTPAHCTBEHHO-BPEMEHHOM OpraHN3aluu IBH>KEHUH.

VY 3HauMTENbHOW 4YacTu MKOJIHHUKOB ¢ THP oTmedaroTcsi 0cOOGHHOCTH pedyeBOTrO
MOBE/ICHUS: HE3aMHTEPECOBAHHOCTh B BEpOAIIbHOM KOHTAKTE, HEYMEHHE OPUEHTUPOBATHCS B
CUTyallul OOUIEHMS, a B ClIydae BBIPAKEHHBIX PEUEBBIX PACCTPOICTB — HETraTUBU3M H
3HAUYUTEIIbHBIE TPYAHOCTH PEYEBOM KOMMYHHUKALIUH.

ConmanpHoe pa3BuTue OOJIBIIMHCTBA JNETEH € HAPYHMICHUSIMHU PEYM HE MPOUCXOTUT
MOJIHOIICHHO B CBSI3U C HEJOCTAaTOYHBIM OCBOCHHMEM CIOCOOOB pEUYEBOrO IMOBEACHUS,
HEYMEHHEM BHIOMpATh KOMMYHHUKATHBHBIE CTPAaTErHMH W TAKTHUKU PEUICHHS MPOOIEMHBIX
CUTYyalUH.

[Tepeuncnennsie ocodeHHocTH oOydaromuxcsi ¢ THP o0ycnaBiuBalT TpyJHOCTH,
BO3HMKAIOIIME B Tpollecce Y4eOHOUM MIesTeNbHOCTH, a TaKXKe BBICTYMAIOT B KadecTBE
OCHOBaHUS JJs  peanu3alii KOPPEKIHMOHHOW HamNpaBICHHOCTH 00pa30BaTeIbHOTO
mpoliecca Ha ypOKe M BO BHEYPOUHOU J€ATEIbHOCTH.

Peanuzaimmn koppeKIIMOHHON HANpPaBIEHHOCTU OCYIIECTBIISIETCS 32 CYET MPUMEHEHHUS
B Mpoiiecce 00y4eHHUsl CUCTEMBbI METOJMUECKUX MPUEMOB, CIOCOOCTBYIOIINX ONTUMAIBHOMY
OCBOEHHIO 00YUaIOITUMCS COJIEpKaHus aJanTUPOBAHHBIX TPOrpaMM OOIIIero 00pa3oBaHuUs.

TpeGoBanus K ypoky, npeanoJaraipime peajan3anuio
KOPPEeKIHMOHHOW HATIPABJIEHHOCTH 00yYeHHU:

v YCTKOC IIaHUPOBAHUC MTE€AATOTOM KOPPCKIMOHHBIX 3a/1a4 YpOKa,
v MEJIJICHHBIN TEMII YpoOKa € MOoCJICAYIOIIUM €TO HapallluBAHUCM ;



v HCII0JIb30BAHME B HAyaje ypoKa IPOCTHIX, JOCTYIHBIX /sl 00ydaroluxcs 3a/laHui,
YTO MO3BOJISIET CO3/aTh MOJOKHUTEIHHOE CTUMYIIMPOBAHUE K 00YUEHUIO;

v BKJIIOUCHHME OOY4YalOIUXCS B BBHINOJHEHME 33/laHME IO HApaCTAIOLIeH CIIOKHOCTH;
3aJaHus, TPeOyIOIIe MaKCHMAaJbHOTO HAIpPSDKEHUS MPU BBIMOJIHEHUH, IEJIecO00pa3Ho
NPEIbABISATH OOYUaAIOIIMMCS B TIEPBOI IMOJIOBUHE YPOKa;

v CHIDKEHHE 00beMa U CKOPOCTH BBITIOJTHEHUS 3a/1aHHH;

v MpeI0OKEHNE MOMOIIM O0yYaroleMycsi B CIydae 3aTpyAHEHUs MPU BHIIOJHEHUU
3alaHMsl; MTOMOUIb IIPEUIaraeTcsl IMOCTENEHHO: OT MWUHHMAJIBHOM, CTUMYJIHMPYIOLIEH, K
OpPraHM3yIOLIeH, HaNpaBIAOUICH, 3aTeM, B CilIydae HEIOCTaTOYHOW 3((HEeKTHBHOCTH
Ha3BaHHbBIX BUJIOB IIOMOIIIH, OOyYaroIIei;

4 MPEUMYIIECTBEHHOE HCIOJIb30BAHUE HA YPOKE YaCTUYHO-TIOMCKOBOTO METOJa
00y4eHMs1, BBEJICHHE PJIEMEHTOB PEIICHUS MPOOJIEMHBIX CUTYAITHH;

v IIMPOKOE UCTIOIB30BAHNE HA YPOKE HATJISTHOCTH B LIETSAX 00ECIeUeHus aJIeKBaTHOTO
BOCHpI/IﬂTI/Ifl, IIOHUMAaHUS U 3alIlOMHUHAHU S y‘~I66HOFO MaTepI/Iana;

v WCIIOJIb30BaHNUE HA YpOKe He Oosiee 3-4 BUIOB IEATEILHOCTH;

v 00s13aTeIbHOE UCIOJIb30BAHUE OPUEHTHPOBOYHONM CHCTEMBI JIEUCTBHUI B BUIE CXEM,

QITOPUTMOB, OOpa3LOB BBHIIOJHEHUS 3aJaHUN U JIp., OOecleueHue ayanOoBHU3yaJIbHBIMU
cpeacTBaMu OOy4YeHHUS;

v WCIIOJIb30BaHNE HA YPOKE YETKOW CTPYKTYPHI M TpadUuecKoro BBIJIEICHHUS BHIBOIOB,
Ba)KHBIX II0JIOKSHHM, KIIFOUEBEIX ITOHATHH;

v coOJI0/IeHNE TEeMaTUYECKOW B3aMMOCBSI3M yd4eOHOTO MaTepuajia B paMKax OIHOTO
YpOKa,

v 3a/ICCTBOBAHME HA YpPOKE BCEX AaHAJIM3AaTOPOB, IMPEHUMYIECTBEHHAs Oropa Ha
3pUTEBHBIN aHAIA3ATOD;

v HCMOJIb30BAHUE HA YPOKE IpHeMa COBMECTHBIX JCHCTBHIl: 4acTh 3aJaHUN WIJIM BCE
3a/IaHMsI BBITIOJHSIOTCST COBMECTHO C TEJIaroroM, Mo/l €ro PYKOBOJICTBOM;

v opraHu3arys paboThl B Mape ¢ «CUIbHBIMY YJaIIHUMCS;

v TpeOOBaHUE OTCPOUYECHHOTO BOCIPOM3BENICHUS: TPEOYETCSI HE UMITYJIbCUBHBIM OTBET
00ydJaromerocst Ha BOIpocC, HEOOXOMMO BBIICP)KUBAHUE T1ay3bl TIEPE]l OTBETOM;

4 TpebOBaHUE OT 00YJAIOIIETOCS IMOJTHOTO OTBETA HA MTOCTaBJICHHBIN BOIIPOC;

4 BBEJCHUE PEYCBOrO KOHTPOJII M OTpabOTKa pedeBOd (GopMyabl MPOrpaMMbl

NEUCTBUI: MpelBapUTeNIbHOE IPOTOBAapUBaHHE JTAlOB MPEACTOSIICH pabOThl: «UYTO s
CIeNal0 CcHauyaja», «4To s CHeNlal0 3aTeM» - OCYIIECTBIIIETCS CO3HATENIbHAs Peryssius
NesITeNIbHOCTH; TPeOOBAaHUE CJIOBECHOTO OTYETa OOYYarollerocs Mo HUTOraM BBINOJIHEHUS
3a/laHus;

v HCIOJIb30BAHME JOCTAaTOYHOIO KOJIMYECTBA Pa3HOOOPA3HBIX YHpPaKHEHUN s
YCBOGHHUSA U 3aKpeIUIeHHs yueOHOT0 MaTepuaa;
v nepegopMyIHpoBaHUEe YCIOBUS 3adad (3aaHUi), MPEACTABICHHBIX B TEKCTOBOM

BapuaHTe — pa30MBKa YCJIOBHs Ha KOPOTKHUE (ppa3bl, nmepeopMyanpoBaHUe MTPUYACTHBIX U
JieeTpUYacTHBIX 000POTOB; YCIOBUS 3a/a4 (3alaHuil) He0OXOaUMO APOOUTH Ha KOPOTKUE
CMBICTIOBBIE OTPE3KH, K KQXKIOMY U3 KOTOPBIX HEOOXOIUMO 337aTh BOIIPOC U Pa3o0path, 4YTO
HE0OXO0IUMO BBITIOJHUTH;

4 YyepeZoBaHKe 3aHATUI U (PU3KYIBTYPHBIX May3.
Ne Kanenpapuo-remaTnyeckuii njian Yacsl
ypoKa

Mexanuyeckue KoJiedanusi 4 BOJHbI. 3BYK (17 yacoB)
1 KonebarenpHOe ABMKEHUE 1 4.
2 CBoOoiHOE KoNlebanne. MasiTHUK 1 4.
3 BenuunHel, XapakTepu3yIolye KojiedareabHOe TBUKCHIE 1 4.
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4 Pemenue 3a1a4 Ha BRIYHCIICHUE MTEPUOJIA M YACTOTHI KOJICOAHUH. 1 g
5) I'apmonnueckue konebanus. I'paduku koneOaHmit 1 4.
6 JlaboparopHass pabora «VccrnenoBaHue 3aBUCHMOCTH IepHoja | 1 q
9aCcTOTHI CBOOOTHBIX KOJICOAHHI HUTSHOTO MAasATHUKA OT €T0 JUIUHBD)
7 3aryxaromue Kojaebanus. BeiHYyKIeHHBIC KOJIeOaHus 1 4.
8 Pe3onanc 1 4.
9 Pacnipoctpanenue xonebanuii B cpene. Boynbl 1 .
10 JlnvHa ¥ CKOPOCTh BOJIHBL. 1 y.
11 Pemrenue 3aga4 Ha BEIYHCIIEHUE JUIMHEL U CKOPOCTH BOJIHBI ] 4.
12 KonTponpsHas pabora 1 y.
13 WcTounnku 3Byka. 3ByKOBbIE KOJIEOaHUs 1 y.
14 BricoTa, TeMOp ¥ TPOMKOCTh 3ByKa 1 u.
15 CKOpOCTh 3BYKOBBIX BOJIH 1 g
16 OTtpakeHue 3Byka. 3BYyKOBOW Pe30HAHC I 4.
17 KonTtpoabHas paborta 1 u.
DJIEeKTPOMAarHuTHoe moJie (23 4acoB)
17 MarnutHoe nosie. OJHOPOTHOE U HEOTHOPOTHOE MAarHUTHOE TI0JIE 1 4.
18 HanpasieHne nTMHUN MarHUTHOTO MOJIS I 4.
19 [TpaBmiio OypaBunka 1 4.
20 [TpaBwito yieBoi pyKu [
21 [IpuMeHeHne npaBuiia J€BOM PyKH I 4.
22 WHIyK1yst MAarHUTHOTO TIOJIS 1 u.
23 MarHuTHBII TOTOK I 4.
24 OnbiTel Dapajes. DNEKTPOMarHUTHAS UHIYKIUS 14,
25 JlaGopaTtopHas pabota « M3ydyeHue siBICHUS 3JEKTPOMarHUTHON 1 4.
WHIYKIIA»
26 Hamnpasnenue naaykimonHoro Toka. [Ipaswmio Jlenma 1 4.
27 SIBnenne caMOMHIYKITNU ] 4.
28 [Tonydyenue nepemMeHHOTO TOKa. | eHepaTop nmepeMeHHOTo TOKa I 4.
29 Tpancdhopmatop 1 4.
30 DJIEKTPOMAarHUTHOE T0JIe 1 4.
31 DNIEeKTPOMAarHUTHBIE BOJIHBI 1 4.
32 KonebatenpHblil KOHTYp. [loayueHne aIeKTpOMarHuTHRIX KoJieOaHuH 1 4.
33 [TpuHIMIBI paTUOCBSI3U U TEICBUACHUS 1 4.
34 Jlnamna3oHbl 3J1IEKTPOMAarHUTHBIX BOJIH 1 4.
35 Hutepdepennius u qudpakius cBeTa 1 4.
36 DNeKTpOMarHuTHasl IPUPOJA CBETa 1 4.
37 [Ipenomiienne cBeta 1 4.
38 Jlucniepcus cera. 1 4.
39 THUIIBI ONTUYECKUX CIIEKTPOB 1 4.
40 KonTponpHas pabota | 4.
Ctpoenne aromMa u aTOMHOro0 sipa. UcnoJsib30BaHue 3Hepruu aToMHbIx sjaep (20
4acoB)
41 OtkpeiTHe paguoakTuBHOCTH. OnbIT Pesephopaa 1 4.
42 Monenn aToMOB ] 4.
43 [Tornomnienue u UCIycKaHne CBeTa aTOMAMH. 1 4.
44 PannoakTuBHBIC TTPEBpAIICHHS] ATOMHBIX SJIEP. 3aKOH paJloaKTUBHOTO 1 4
pacmana
45 DKcrepuMeHTAIbHBIE METOIbI HccnenoBanus yactull. Cuetuuk ['eiirepa 1 4.
46 DKcrepuMeHTAIbHBIE METOIbI MccliefioBanus yacTtuil. Kamepa I 4

Bunbcona
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47 OTKpbITHE IPOTOHA U HEUTPOHA. 1 u.
48 JlaboparopHas pabota «/3yueHue TpeKoB 3apsHKEHHBIX YACTHUID) 1 g
49 PannoakTuBHBIE PEBpaAEHUs] AaTOMHBIX SEP. 1 .
50 3aKkoH paJMOAaKTUBHOTO pacnaaa 1 4.
o1 DKcrepuMeHTaJIbHbIE METOBI uccienoBanms yactull. Cueruuk ['elirepa 1 .
52 DKcrepuMeHTalIbHbIE METO/IbI McciieioBaHus yacTtull. Kamepa 1 .
Bunbscona
53 CocrtaB aTOMHOTO si7ipa. SlaepHbIe CUJIbI 1 4.
o4 DHeprus cBs3u. [ledext maccol 1 4.
55 Jlenenue spep ypana. llennas saepHas peakuust 1 g
56 SAnepnsiii peakrop. IIpeoOpa3oBaHue BHYTPEHHEM SHEPrMM aTOMHBIX 1 .
SJIep B DIEKTPUIECKYIO SHEPTHIO
o7 ATOMHas1 JHEpPreTHKa | 4.
58 buonornueckoe aeicTBUE paaranuu 1 4.
59 TepMosiiepHast peakiusi. 1 q.
60 KoHTponwsHas pabora 1 g
Ctpoenne u 3Boonns Beejennoii (8 yacon)
61 CocTaB, CTPOEHHUE U MMPOUCXO0KJICHUE COTHEYHON CHCTEMBI 1 4.
62 Bombime mraHeThl COTHEYHOW CUCTEMBI 1 4.
63 XapaKTepUCTUKHU OOJIBIINX IJIAHET 1 4.
64 Mausibie 1IaHeThl COJTHEYHOM CHCTEMBI 1 4.
65 CrpoeHue, N3Ty4eHUs U SBOJIIOLMSI COJIHIIA U 3BE3]T 1 4.
66 CTpoeHHE U 3BOJIIOIHS BCEIICHHON 1 4.
67 3amura MpoeKToOB 1 4.
68 O6o0maromuii ypox 1 4.

JJIeKTPOHHBbIE Y4eOHO-MeTOAuYecKue MATepHAJIbI:

https://resh.edu.ru/
http://www.fizika.ru/
http://www.edu.ru
http://www.virtulab.net/
http://www.interneturok.ru/
http://physics.ru/
http://school-collection.edu.ru/

Nook~owhE
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