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IHHOACHUTEJIBHAA 3AIINCKA

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

Pabouas mporpamma mo ¢usuke g 9 kinacca coctaBieHa Ha ocHoBe denepanbHOr0 rocyAapcTBEHHOro 00pa30BaTENIbHOTO CTaHJapTa OCHOBHOTO
obmiero oOpazoBaHMs, HA OCHOBE TPeOOBAHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTENbHON MPOrpaMMBbl OCHOBHOTO OOIIEro OOpa3oBaHHS U C
y4ETOM MPUMEPHOI 00pa30BaTeIbHON MPOrpaMMBbl o Gu3KKe A1 7-9 KiaccoB, yTBepKaEHHONH MuHnucrepcTBoM obpazoBanus u Hayku PD ot 08.04.2015r. u
IporpaMMsl 1o Gpu3MKe K yIeOHHUKY 171 9 Kinacca o01eo0pa3oBaTeIbHOM [IKOJIBI.

[Ipeamernas nuHuUs yueOHukoB A.B. Ilepprimkuna. 7-9 knaccel.M.: «Jlpoday, 2017r.
OOpazoBatenbHast e TEIBHOCTh OCYIIECTBISIETCS B COOTBETCTBUU ¢ nuiieH3uerd Ne 0652 ot 28 deBpanst 2017rona.
HIkonbpHBINA Kypc GUBUKH — CUCTEMOOOPa3yIOUIUi Ui €CTeCTBEHHO-HAYYHbIX NMPEAMETOB, TOCKOJbKY (PU3MUeCKHe 3aKOHBI, JISKAIUE B OCHOBE MUPO3IaHUS,
SBIISIIOTCSI OCHOBOHM COJEpXKaHUsI KYpPCOB XMMHH, OuWOIOruH, reorpadguu U acTpoHoMud. DPH3MKA BOOPY)KAET MIKOJIHHUKOB HAYyYHBIM METOAOM IO3HAHUS,
MO3BOJISIIOIIMM MOJTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEM MUPE.

B 7 m 8 kmaccax mpoucXOAMT 3HAKOMCTBO C (PM3MUYECKUMH SIBJICHHUSMH, METOJOM HAay4YHOTO MO3HAaHUS, (POPMHUpOBAHME OCHOBHBIX (U3NYECKHUX
MOHATHM, TPUOOPETeHHEe YMEHUI U3MepATh (hU3MUECKHUe BETUYHHBI, TPOBOAUTH J1IAOOPATOPHBIN SKCIIEPUMEHT MO 3a/aHHOoi cxeMe. B 9 kiacce HaumHaercs
M3yYeHHE OCHOBHBIX (DU3NYECKUX 3aKOHOB, JIAOOpaTOpHBIE pabOTHI CTAHOBATCS OOJiee CIIOKHBIMH, IIKOJBHUKM YYaTcsl IUIAHUPOBATh HSKCIEPUMEHT
CaMOCTOSITENILHO.

ey u3ydyenus: GU3MKU B OCHOBHOM LIKOJIE CIIETyIOIIHE:

® YCBOCHHE yYaIIUMHCS CMBICIIAa OCHOBHBIX MMOHATUN M 3aKOHOB (PU3HMKH, B3aUMOCBS3H MEX]Ty HUMH,

¢ (opMHUpPOBaHHE CHCTEMBI HAYYHBIX 3HAHHUH O MPHUPOJE, €€ PyHTaMEHTATbHBIX 3aKOHAX JJISl TIOCTPOCHUS MPEACTABICHUS O (U3NIECKON KapTHHE MUPA;

e cucTeMaTH3alus 3HaHUM O MHOrooOpa3uu OOBEKTOB M SIBJICHMHM MPUPOJBI, O 3aKOHOMEPHOCTSAX IMPOLIECCOB M O 3aKOHaX (M3MKH JJI OCO3HAHMS
BO3MO>KHOCTH Pa3yMHOTO HCIIOJIb30BAHUSI TOCTHKEHUI HAYKU B AaJIbHEHIIIEM Pa3BUTUN [IUBUIIM3ALINH;

e (opMupoBaHHE YOSKICHHOCTH B TI0O3HABAEMOCTH OKPY’KAIOILET0 MUPA U IOCTOBEPHOCTH HAYYHBIX METOJIOB €I0 U3yUEHHUS;

e OpraHu3alus HKOJIOTMYECKOTO MBIIUIEHUS U [ICHHOCTHOI'O OTHOIIEHHUS K IIPUPOJE;

e pa3BUTHE [T0O3HABATEJIBHBIX UHTEPECOB U TBOPUECKHUX CIIOCOOHOCTEN ydaluxcs, a TakKe HHTEpeca K pacUIMPEHUI0 U YriyOaeHuo GU3NUecKuX 3HaHUN
1 BbIOOpa (pU3HMKHU Kak MPO(UIBHOTO MTPEeIMETA.

JlocTmxxenue Lesnei odecreynBaeTcs pelieHneM Ciaelyomnx3agay:

3HAaKOMCTBO YYAIIUXCS C METOJIOM Hay4YHOT'O MMO3HAHMS U METO/IaMH MCCIIEJOBAHUS OOBEKTOB U SABJICHUN IPUPOIDI;

2. HpI/IO6peTeHI/Ie yJalmuMucs 3HAaHUH O MCXAaHUYCCKHX, TCIIJIOBBIX, OJCKTPOMAIrHUTHBIX KW KBAHTOBBIX ABJICHHAX, (bPISI/IquKI/IX BCJIIMYHNHAX,
XapaKTEpU3YIOIINX ITH SBJICHUS;

3. dopMupoBaHHe y ydJalmIuXcsi yMEHHH HAONIOAAaTh TPUPOIHBIC SBICHHUS W BBHIMOJHATH OMBITH, JIAOOPATOPHBIE PaOOTHI M IKCIIEPHUMEHTALHBIC
MCCIIEIOBAHMS C UCITIOJIb30BAaHMEM M3MEPUTENBHBIX MPHOOPOB, ITMPOKO MPUMEHSIEMbIX B MPAKTUUYECKOM KU3HH;

4, OBJIAACHUEC YYalllUMUCA TAKHUMHU O6HIGHayIIHI)IMI/I IMOHATUAMHU, KaK NPHUPOAHOC SABJIICHUC, OMIIMPHUYCCKU yCTaHOBHeHHBIfI (l)aKT, np06neMa, THUITIOTE3A,
TEOPETUYECKHI BBIBOJ, PE3YJIBTAT 3KCIIEPUMEHTAIILHON IPOBEPKHU;

5. TMOHMMAaHHUE YYAIIUMHUCS OTJIMYMN Hay4YHBIX JaHHBIX OT HENpPOBEpEeHHOM WH(GOpMalUU, LEHHOCTH HAyKd [UIS YIOBJIETBOPEHHUS OBITOBBIX,
MIPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN UeIoBEKa.

=



JIaHHBINA Kypc SIBISETCSI OJTHUM U3 3BEHHEB B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHBIX 3HAHMN Y4YallMXCs HapsAly ¢ XUMHEH, Ouonoruei, reorpadueil.
[TpuHIMNO ocTpoeHHs Kypca — O0O0BbEIMHEHHE U3y4aeMbIX (PaKTOB BOKPYT OOIIMX (PM3NYECKUX M. DTO MO3BOJIMIIO PAaCCMAaTPUBATh OTAEIbHBIC SBICHUSA U
3aKOHBI KaK 4acTHBIE CiTyyan 0oJjiee OOIIMX MOJI0KEHUI HayKH, YTO CIIOCOOCTBYET NOHUMAHHIO MaTepualla, Pa3BUTHIO JIOTHYECKOTO MBILIUICHUS, & HE TIPOCTOMY
3ay4UBaHMIO (DAKTOB.

M3yuenne cTpoeHHUs BELIECTBA B 7 KJIACCE CO3JAET IPEACTABICHUS O MI03HABAEMOCTH SIBJICHUM, UX OO0YCIIOBIEHHOCTH, O BO3MOXKHOCTH HENPEPHIBHOIO
yri1yOJeHus U MOMOJIHEHUS 3HAHUH: MOJIEKyJla — aTOM; CTPOEHUE aToMa — 3JIEKTPOH. Jlanee 3TU 3HaHMsI UCIOJIb3YIOTCS MPH U3YYEHUH MaccChl, INIOTHOCTH,
IaBJIeHUs ras3a, 3akoHa Ilackais, 00bsICHEHMH U3MEHEHHS aTMOC(HEPHOTO 1aBJICHHUSL.

B 8 xnacce nmpogomkaercs UCIOIb30BaHUE 3HAHUM O MOJIEKYJIaX IIPU U3YYEHHUH TEIUIOBBIX ABJICHUN. CBEACHUS IO MIEKTPOHHON TEOPHUHU - BBOAATCS B
paszneie «IEeKTpUYecKue sIBIeHUs». Jlanee n3yqyarorcs - 3J1€KTpPOMarHUTHBIE U CBETOBBIE SIBJICHUS.

Kypc ¢usuku 9 knacca pacmupser U CUCTEMAaTU3UPYeT 3HaHUS 0 (U3UKE, MOJyYeHHbIE yJaluMmucs B 7 U 8 Kiaccax, MOJHUMAas UX HAa YPOBEHb
3aKOHOB.

HoBbIM B cozepkanuu Kypca 9 Kiacca siBJIseTCsl BKIIOUeHHe acTpo(u3nueckoro Mmarepuaia B cooTBeTcTBUM ¢ TpedoBanusMu OI'OC.

IInanupyemMsble pe3yJbTaThl 0CBOCHHS Kypca
JINYHOCTHBIMH pe3yJabTaTaMu 00y4YeHHUs (U3NKE B OCHOBHOM LIKOJIE SIBIISIOTCS:

1. Poccuiickas rpaxkaanckas MJIEHTHUYHOCTH (MAaTpUOTHU3M, yBaxkeHHe K OTeuecTBy, K MPOLUIOMY M HACTOSIIEMY MHOTOHALMOHAJIbHOrO Hapoaa Poccuu,
YyBCTBO OTBETCTBEHHOCTH U Joira nepes Poaunoill, unentudukanus ceds B KadecTBe rpaxjaaHuHa Poccuu, cyObeKTHBHasi 3HAYMMOCTb HCIIOJIb30BaHUS
PYCCKOTO s3bIKa U SI3bIKOB HapoaoB Poccuu, 0COo3HaHME M OLIYLIEHHE JUYHOCTHONW CONPHYACTHOCTU CyIb0e poccuiickoro Hapoja). OcCo3HaHUE STHUYECKOU
IIPUHAJIC)KHOCTH, 3HAHME HMCTOPHUH, SA3BIKA, KYJIbTYpbl CBOEro HapoAa, CBOEro Kpas, OCHOB KYJIbTYPHOTO Haciueaus HapoaoB Poccum M 4eroBeyecTBa
(MIEHTUYHOCTb YEJIOBEKA C POCCHICKON MHOTOHALMOHAIBHOMN KyJIbTYpOH, CONPUYACTHOCTh UCTOPUM HApPOJIOB U FOCYAApCTB, HAXOJUBIINXCA HA TEPPUTOPUU
coBpeMeHHOM Poccun); nHTepropusaiysi ryMaHUCTUYECKUX, IEMOKPATHUECKUX U TPAJUIMOHHBIX IEHHOCTEH MHOIOHAIIMOHAIBHOIO POCCHIICKOT0 00IeCTBa.
Oco3HaHHOE, YBaXKUTEIbHOE U TOOpOXKETaTeIbHOE OTHOLIEHHE K UCTOPHUHU, KYJIbTYpe, PEIUTUH, TPAJIULUAM, sI3bIKaM, LIEHHOCTSIM HapoJ1oB Poccuu 1 Hapo10B
MUpa.

2. [OTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCSA K CAaMOPa3BUTHIO U CaMOOOpPa30BaHHIO Ha OCHOBE MOTHBAIMM K OOYYEHHMIO M MO3HAHUIO; TOTOBHOCTh U
CIIOCOOHOCTh K OCO3HAHHOMY BBIOOPY M MOCTPOEHHIO JaibHEHIIe HHIMBUIYaIbHOW TpaeKTopunu oOpa3oBaHMs Ha 0a3e OpUEHTUPOBKHU B MHUpe Ipodeccuii u
npodeCcCHOHATBHBIX MPEANOUYTEHUH, C YIeTOM YCTOMUUBBIX MO3HABATEIbHBIX HHTEPECOB.

3. Pa3zBuTOoe MOpanbHOE CO3HAaHWE W KOMIIETEHTHOCTh B PEIICHHH MOPAJBHBIX MPO0JIeM Ha OCHOBE JIMYHOCTHOTO BBIOOpPA, (hOpMUpPOBaHHE HPABCTBEHHBIX
YYBCTB M HPAaBCTBEHHOTO IIOBEJCHHS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOWICHHS K COOCTBEHHBIM HOCTYIKaM (CIIOCOOHOCTh K HPaBCTBEHHOMY
CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIIUMOCTD, YBAKUTEIBHOE OTHOLIEHUE K PEJIUTMO3HBIM YyBCTBAaM, B3IJIs1aM JIFOJIEH WM UX OTCYTCTBHUIO; 3HAHHE OCHOBHBIX
HOPM MOpAaJM, HPaBCTBEHHBIX, JTyXOBHBIX HJEAJIOB, XPAHUMbIX B KYJIbTYPHBIX TPaJULMsIX HapoAoB Poccum, rOTOBHOCTh Ha MX OCHOBE K CO3HATEIbHOMY
CaMOOTPAaHUYEHHUIO B MOCTYIKAX, TOBEIEHUH, PACTOYNTEILHOM MOTPEOUTENBCTBE; C(HOPMUPOBAHHOCTH MPECTABIEHUH 00 OCHOBaX CBETCKOM ATUKH, KYJIbTYpPbI
TPAJUIIMOHHBIX PEUTUH, UX POJU B Pa3BUTUHU KYyJIbTYpbl M ucTOpuM Poccum u denoBedecTBa, B CTAHOBJICHMM TPaKAAHCKOTO OOIECTBA POCCHICKON
rocy/1apCTBEHHOCTH; TOHMMaHUE 3HAU€HUsl HPAaBCTBEHHOCTH, BEPHI U PEIUTUU B JKHU3HU YeNlOBeKa, ceMbU M ob1iecTBa). CHhopMHpOBaHHOCTH OTBETCTBEHHOIO
OTHOLIECHUS K YYEHUIO; YBAXKUTEIBHOIO OTHOILIEHUS K TPYAY, HaJMYME OIBITA y4acTUsl B COLUAIBHO 3HaYMMOM Tpyzae. Oco3HaHHE 3HAYEHUS] CEMBU B )KU3HU
yesioBeKa U O0IIeCTBA, MPUHITHE IEHHOCTU CEMEMHOMN KU3HU, YBAXKUTEIbHOE U 3a00TIMBOE OTHOLICHHE K YIEHAM CBOEH CEMbH.

4. CpopMHpOBAaHHOCTh IIEIOCTHOTO MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM U OOIIECTBEHHOM MPAKTUKH,
YUUTBIBAIOLIETO COLIUAIBHOE, KYJIbTYPHOE, A3BIKOBOE, IyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHpA.



5. Oco3HaHHOE, YBXKUTEIBHOEC M JIOOpPOKETATENHFHOE OTHOIICHHWE K JPYyroMy 4YelOBEKY, €ro MHEHHWIO0, MHUPOBO33PEHUIO, KYIbType, S3BIKY, BEpeE,
IpaXIaHCKOW MO3UIMH. ['OTOBHOCTh M CIIOCOOHOCTh BECTH TUAIIOT C IPYTMMHU JIOABMH M JIOCTUTAaTh B HEM B3aUMOINOHMMaHWs (MICHTH(DUKAIUS ceOs Kak
MIOJIHOTIPABHOTO CYOBEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pa3a MmapTHEpa MO JUAIOTY, TOTOBHOCTh K KOHCTPYUPOBAHHIO 00pa3a JOMYCTHMBIX
CIIOCOOOB JMaiora, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO TpOIlecca JUANOra Kak KOHBEHIIMOHMPOBAHUS WHTEPECOB, MPOLEAYP, TOTOBHOCTh U CIIOCOOHOCTH K
BEJICHUIO TIEPETOBOPOB).

6. OCBOCHHOCTh COIMAILHBIX HOpPM, NpPaBUJ MOBEICHHS, poJici (opM CONMAIbHON KH3HK B TPYNIax M COOOIIECTBaX. YUYacTHEe B NIKOJIHLHOM
CaMOYTpPaBJICHUH U OOIIECTBEHHOH KU3HH B TPEJIeNiaX BO3PACTHBIX KOMIETCHIIMMA C YU€TOM PErHOHATBHBIX, STHOKYIBTYPHBIX, COITUAITBHBIX U YKOHOMUYECKIX
ocoOeHHOCTEH ((POPpMHPOBAHUE TOTOBHOCTH K YYAaCTHIO B IPOIECCE YHOPSIOYCHUS COIMAIBHBIX CBS3€H M OTHOIICHWH, B KOTOPBIC BKJIFOUEHBI M KOTOPHIC
(GOpMUPYIOT caMH yYallluecs; BKIOYCHHOCTh B HEIOCPEICTBEHHOE TPAKIAHCKOE y4acTHE, TOTOBHOCTh YYaCTBOBATh B JKU3HENIEATEIHHOCTH IMOJPOCTKOBOTO
OOIIECTBEHHOTO 00BEIMHEHHSI, IIPOTYKTUBHO B3aUMOJICHCTBYIOIIETO C COIUAILHOW CPEIOM M CONMAIBHBIMA WHCTHTYTaMU; UICHTU(DUKAIUS ceOsl B Ka4eCTBE
CyOBeKTa COLMANbHBIX MPEeoOpa30BaHM, OCBOCHHE KOMIIETEHTHOCTEH B chepe OpraHu3aTOPCKOM JAEITeIbHOCTH; MHTEPUOPHU3AIIHSI IICHHOCTEH CO3UAaTeILHOTO
OTHOIICHHS K OKPYKAIOIIEH ACHCTBUTEIBLHOCTH, IICHHOCTEH COLMAIBHOTO TBOPYECTBA, IIECHHOCTH MPOJYKTHBHON OpPraHW3alliil COBMECTHOHN JESITEIbHOCTH,
camMopeallM3aliy B TPYIINEC U OPTaHU3aINK, [ICHHOCTH «IPYroro» Kak paBHONPABHOTO MapTHEpa, GOpMUPOBAHWE KOMIICTEHIMI aHAIIM3a, MPOCK THPOBAHWS,
OpraHu3alK JCATSIILHOCTH, Pe(ICKCHH H3MEHEHHH, CIIOCOOOB B3aMMOBBITOJHOIO COTPYJHHYECTBA, CIIOCOOOB peau3alii COOCTBEHHOTO JIHIECPCKOTO
MOTEHIINAA).

7. ChopMHPOBAaHHOCTD LIEHHOCTH 3/I0POBOTO MW 0E30MacHOr0 00pa3a KU3HU; MHTEPHOPU3ALUS TPAaBUI HHIUBHIYAIHHOTO M KOJUIEKTUBHOTO 0€301macHOro
[IOBEJCHUS B YPE3BBIYANHBIX CUTYALUAX, YTPOXKAIOIIUX )KU3HU U 310POBBIO JIIOAEH, IPAaBUII IIOBEACHUSA HA TPAHCIIOPTE U HA 1OpOrax.

8. Pa3BUTOCTH ACTETHYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYA0KECTBEHHOTO Hacieaust Hapo1oB Poccuu n Mupa, TBOPUYECKON ESITETLHOCTH ACTETUYECKOTO
xapakrepa (CIOCOOHOCTh HMOHUMATh XYIOKECTBEHHbIC IPOM3BEACHUS, OTpaKalollMe pa3Hble STHOKYJIBTYPHbIE TpPagULMU; CHOPMUPOBAHHOCTb OCHOB
XYJ0’KECTBEHHOM KYJIbTYpbl OOyUYaIOLIMXCsS KaK 4acTH MX OOLIel TyXOBHOW KyJNbTYpbI, KaKk 0cOOOro crnocoba Mo3HaHUsS >KU3HM U CPEJICTBA OpPraHU3aluu
OOIIEeHUs; ICTETUYECKOE, IMOIMOHAIBHO-IEHHOCTHOE BHJEHHE OKPY)KAIOLIEr0 MHpA; CIIOCOOHOCTh K SMOLMOHAIBHO-IIEHHOCTHOMY OCBOEHHIO MHpA,
CaMOBBIPOKEHUIO M OPHEHTAllMM B XYyJI0’KECTBEH-HOM M HPABCTBEHHOM IMPOCTPAHCTBE KYJBTYpbI; YBaKE€HHE K HMCTOPUU KYJIbTYpbl cBoero (OredecTsa,
BBIPQ)KEHHON B TOM YHCJI€ B TOHUMAHUM KPAcOThI YelIOBeKa; MOTPEOHOCTh B OOLIEHNUH C XY10’)KECTBEHHBIMU TPOU3BEACHUSAMH, C(HOPMUPOBAHHOCTh AKTHUBHOTO
OTHOWICHHUS K TPAJAULIUAM XYI0KECTBEHHON KYNbTYPbl KaK CMBICIIOBOM, 3CTETUUECKOIN 1 JTMYHOCTHO-3HAYUMOM 1IEHHOCTH).

9. ChopMHPOBAHHOCTh OCHOB 3KOJIOTUYECKOM KyJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJOIMUYECKOTO MBIIIJICHUS, HaJU4ue OIbITa
9KOJIOTHYECKHU OPUEHTUPOBAHHOM pe(IeKCUBHO-OIIEHOYHON U MPAKTHUUYECKOM JIeATENbHOCTH B )KU3HEHHBIX CUTYalUAX (TOTOBHOCTH K MCCJIEI0BAaHUIO TPUPOIBI,
K 3aHATHUAM CEJIbCKOXO3SMCTBEHHBIM TPYAOM, K XYA0KECTBEHHO-DCTETUYECKOMY OTPaKCHHUIO IIPUPOABI, K 3aHATUAM TYPU3MOM, B TOM YHUCIIE DKOTYPU3MOM, K
OCYIIIECTBIIEHUIO TPUPOIOOXPAHHOM JIEATENBHOCTH).

MeTtanpeamMeTHble pe3ybTaTbl 00y4eHHs (HU3MKE B OCHOBHOWIIKOJIE BKJIIOYAIOT MEXKIIPEIMETHbIC MOHATUS W YHHUBEpCaJbHbIE yueOHBbIE NeHCcTBUA
(perynsTUBHBIE, TO3HABATEIbHbBIE, KOMMYHUKATUBHBIE).

MexnpeamerHbie NOHATHS

VYcnoBueM popmupoBaHUS MEXIPEIMETHBIX MOHATUMN, TaKUX, KaKk cHcTeMa, (akT, 3aKOHOMEPHOCTh, (DEHOMEH, aHaJIU3, CUHTE3 SIBISIETCS OBJIa/IeHUE
00y4aroImuMHCs] OCHOBAMHU YMTATENIbCKOM KOMITETEHIIUH, TPHOOPETEeHNE HAaBBIKOB padoThl ¢ HH(OpMAIIMEl, yyacThe B MPOEKTHON JesITeIbHOCTH. B 0CHOBHOM
IIKOJIE TPOAOIIKaeTcsl paboTa Mo (GOPMUPOBAHHMIO M PA3BUTHIO OCHOB YHUTATEJNbCKOI KommeTeHuuu. OOyyaroniyecss OBIa/ICI0OT YTEHHEM KaK CpPEeICTBOM
OCYILIECTBIICHUS] CBOMX JAJbHEHIINX IUIAHOB: MPOAOJDKEHHs O00pa3oBaHMA M €aMOOOpa30BaHHs, OCO3HAHHOTO IUIAHMPOBAHUS CBOETO AaKTYyaJlbHOIO W
MEPCIIEKTUBHOTO Kpyra YTEHHUs, B TOM YHUCIE JOCYroBOr0, MOJATOTOBKU K TPYAOBON M COLMANBHOM JESATENbHOCTH. Y BBIMTYCKHUKOB OyneT cdopMHpoBaHa



HOTpe6HOCTB B CUCTCMATUYCCKOM YTCHHUU KaK CPCACTBC MMO3HAHUSA MHPA U 06651 B 3TOM MHUPC, rapMOHU3AlIUN OTHOLIECHUN YeI0BeKa U 06H_[eCTBa, CO3JaHun
o0Opaza «oTpeGHOTO OYyIIeroy.
[Tpu n3yuenun pusmku 0OyJaromuecs YCOBEPIICHCTBYIOT MPUOOPETCHHBIE HABBIKM PadoThl ¢ mH(popmanueii u monoaHsaT ux. OHu cMOryT paboTaTh
C TeKCTaMH, IpeoOpa30BhIBATh U HHTEPIPETUPOBATH COICPIKAIIYIOCS B HUX HH(OPMAIIHIO, B TOM YHUCIIE:
® CHCTEMaTH3HpPOBATh, COMOCTABIIATH, aHAIM3UPOBATh, 0000IIATh M WHTEPIPETUPOBATH MHPOPMALIUIO, CONEPKAIIYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX
00BEKTaX;
® BBIJICJATH TJIABHYIO U U30BITOYHYIO HH(POPMAIIHIO, BHIIIOJIHATE CMBICIIOBOE CBEPTHIBAHUE BBIJCIICHHBIX (DAKTOB, MBICIICH; TIPEACTABIATh HHPOPMAIIHIO B
CKaTOW clIoBecHOW (opme (B BUJIE IUIaHA WM TE3MCOB) M B HATJISIHO-CUMBOJIMUYECKONW Gopme (B BUe TaOJHUI, TpadUUecKUX CXeM U Juarpamm, Kapt
MOHATUM — KOHLENTYalIbHBIX 1UarpaMM, OIIOPHBIX KOHCIIEKTOB);
®  3aIOJHATH U JOTOIHSATH TAOJHUIIbI, CXEMBI, TUATPAMMBI, TEKCTHI.

B xone msyuenust ¢usuku oOydarommecss MPHOOPETYT ONMBITHPOEKTHON HeATeIbHOCTH Kak 0co00il ¢opmbl yueOHOH pabOTHI,CIIOCOOCTBYIOMIECH
BOCIIUTAaHUIO CAMOCTOSITEIIbHOCTH, WHUIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBILIEHHIO MOTHBALMU M 3(PPEKTUBHOCTH Y4eOHOH [eATENHOCTH; B XOe
peain3ali UCXOJHOTO 3aMbIciia Ha IPAaKTUUYECKOM YpPOBHE OBJIAJCIOT YMEHHUEM BbIOMpaTh a/IeKBaTHBIEC CTOSIIEH 3ajauye CpPeACTBA, IPUHUMATh pEIlEHUs, B
TOM YHCJI€ M B CUTyalUsAX HeompeaesreHHoCcTH. OHM NOoay4aT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTh K pa3pab0TKe HECKOJIbKUX BapUAHTOB PEIICHUH, K MOUCKY
HECTaHJIapPTHBIX PEIICHUH, IOUCKY U OCYLIECTBICHUIO Han0oJee MpUeMIEMOr0 PELLICHUS.

PerynsaTusueie YY ]|
1. YMeHHne caMOCTOSITETIbHO OMPEAETATh e 00y4YeHHs, CTaBUTh M ()OPMYIMPOBATH HOBBIC 33Jaud B y4eOe M MO3HABATENBHOHN AEATENIbHOCTH, Pa3BHBATH
MOTHUBBI U UIHTEPECHI CBOEH MO3HABATENIbHOM JesTeabHOCTH. OOyUaromuics CMOXKET:
*aHAIN3UPOBATH CYIIECTBYIOIIME U IIIAHUPOBATH OyayIiue oOpa3oBaTelbHbIE Pe3yIbTaThI;
*HIEHTU(PULIUPOBATH COOCTBEHHBIE MTPOOJIEMBI M OIPEAEIATH INIABHYIO MIPOOIIeMYy;
*BBIJIBUraTh BEPCUU PELIEHUS MPoOIeMbl, GOPMYJINPOBATh TUIOTE3bI, IPEABOCXHUILATh KOHEUHBIN pe3ybTaT;
*CTaBUTH 11EJIb JIEATEILHOCTH Ha OCHOBE OIpeIelIeHHON Mpo0IeMbl U CYIIECTBYIOIUX BO3MOKHOCTEH;
*opMyNIMpOBaTh yueOHBIE 3a/1a4M KaK I1ard JTOCTHKEHUS IOCTABJICHHOW LEJN e TeNIbHOCTH;
*000CHOBBIBATh LIEJIEBbIE OPUEHTHUPHI 1 IPHOPUTETHI CChIIKAMU Ha IIEHHOCTH, YKa3bIBasi © 000CHOBBIBAs JIOTHYECKYIO TIOCIIEI0BATEIBHOCTD I1aroB.
2. YMeHHe caMOCTOATENBHO TUIAHUPOBATh ITYTH JAOCTIDKEHUS IIeJIei, B TOM YHCIie albTepHATHBHBIE, OCO3HAHHO BHIOMpATh Hanboiee Y3PPEeKTHBHBIE CIIOCOOBI
peleHns yueOHbIX U M03HaBaTeIbHbIX 3a7au. OOyJaroImuicss CMOXKeT:
*OIpeNesATh HE0OX0AUMbIE JEHCTBHE(s) B COOTBETCTBHUHM C y4EOHOM M MMO3HABATEIbHON 3a/1a4eil U COCTABIATh QITOPUTM UX BBIIIOJHEHUS;
*000CHOBBIBATh U OCYLIECTBIATH BBIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOOB pelIeHus y4eOHbIX U O3HABATENIbHBIX 33/1a4;
*0OIpeIETATh/HaXOUTh, B TOM YHUCJIE U3 MPEAJI0KEHHBIX BAPUAHTOB, YCIOBUS JUISl BHIIOJHEHUS] Y4eOHOM U 1M03HaBaTeIbHON 3a/1auu;
*BBICTpAaUBaTh XM3HEHHbIE TUIAHBI Ha KPaTKOCpPOUHOE Oyayluee (3asBiSATh LIE€JE€Bble OPUEHTUPHI, CTABUTH a/€KBATHBIE MM 3aJjaud U Npesiarath JeHcTBUSA,
yKa3bIBasi U 000CHOBBIBAS JIOTHUECKYIO TIOCIIEI0BATENbHOCTD 111aroB);
*BBIOMPATh U3 MPEIOKEHHBIX BAPHAHTOB U CAMOCTOSITENIEHO UCKATh CPEJICTBA/PECYPCHI TS pEIIEHUS 3a/1a4M/ TOCTHKEHUS 11ETIH;
*COCTaBJIATH IJIaH pPeLIeHUs MPoOIeMbl (BBIIOIHEHUS TPOEKTA, IPOBEACHUS UCCIIEI0BaHuUA);
*OMPEeIIATh MOTEHIUATbHbIE 3aTPYAHEHHS NP pelICHUH y4eOHOM 1 O3HAaBAaTeNbHON 3a7jauil U HAXOAUTh CPEJICTBA [T UX YCTPAHEHUS;
*OIKCHIBaTh CBOM OMBIT, 0(OPMIISiS €ro IS Mepefadn APYTUM JIIOASIM B BHJI€ TEXHOJIOTHH PEIIEHUs MPAKTUUECKUX 3aa4 ONpeAesIeHHOTO KJlacca;
*IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBHUIYAJIbHYIO 00pa30BaTEeIbHYIO TPAEKTOPHIO.



3. YMeHHe COOTHOCUTH CBOM JICHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYLIECTBIISATh KOHTPOJIb CBOCH NEATEILHOCTH B MPOLIECCE JOCTHKEHUS Pe3yNbTaTa,
OTIPENIETIATh CIOCOOBI JCUCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUUA M TPeOOBaHHM, KOPPEKTUPOBATh CBOU JICHCTBUS B COOTBETCTBUU C M3MEHSIOMIEHCS
curyanueid. O0yJaromuics CMOXKeT:

*OIpeIesATh COBMECTHO C MEAAroroM U CBEpCTHUKAMU KPUTEPUU TUIAHUPYEMBIX PE3yIbTaTOB U KPUTEPUU OLIEHKH CBOEH y4eOHOI edTelbHOCTH;
*CHCTEMAaTU3UPOBATH (B TOM YHCII€ BEIOUPATH IPUOPUTETHBIC) KPUTEPHH IUTAHUPYEMBIX PE3YJIbTATOB M OLICHKH CBOEH JEATEIbHOCTH;

*0TOMpPATh MHCTPYMEHTHI Uil OLICHUBAHUS CBOEH JI€ATEIbHOCTH, OCYIIECTBIIATh CAMOKOHTPOJb CBOEH NEATEIBHOCTH B paMKax MPeIOKEHHBIX YCIOBUU U

TpeOOBaHU;

*OLIEHUBATh CBOIO JIEATEIHbHOCTh, ApTYMEHTUPYS IPUYUHBI JOCTUKEHUS UM OTCYTCTBUS IUIAHUPYEMOTO Pe3yibTara;

*HAXOJUTh JJOCTATOYHBIEC CPEACTBA JIJIs BHIIIOJHEHUS yYeOHBIX IEHCTBHI B M3MEHSIOIIEHCS CUTYAI[MH W/WIM IPU OTCYTCTBHH IUTAHUPYEMOT'O Pe3yIbTaTa;

*paboTas Mo CBOEMY IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO ACSITEILHOCTh HA OCHOBE aHalIM3a U3MEHEHUHN CUTYallUU AJISl MOTYYeHHUsI 3arljlaHu POBAaHHBIX

XapaKTepUCTHK MPOIYKTa/pe3yibTara;

*yCTaHABJIMBATh CBSI3b MEXKIY MOTYYCHHBIMU XapaKTEPUCTHUKAMHU MPOJYKTA M XapaKTEPUCTUKAMHU Tpollecca AeSTeNbHOCTH U MO 3aBEPLICHUH AESTeIbHOCTH

npearaTb U3MEHEHUE XapaKTePUCTHUK IIpoLiecca ISl MOIYUYEHUs! YIYUIIEHHbIX XapaKTepUCTUK IIPOIYKTa;

*CBEPATH CBOM JICUCTBUSA C IIENIBIO U, TPU HEOOXOUMOCTH, UCTIPABIISATH OLUIMOKH CAMOCTOATEIBHO.

4. YMeHue OIICHUBATh MPABIJILHOCTh BBITIOJHEHUsI y4eOHOM 3a7auu, COOCTBEHHBIE BOBMOKHOCTH €€ petieHus. OOyJaromunicss CMOXET:

*OIpeeNsaTh KPUTEPUU MPABUIHLHOCTH (KOPPEKTHOCTH) BBITIOHEHUS y4eOHOH 3a1a4u;

*aHAIM3UPOBATH U OOOCHOBBIBATH PUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS JIJIsl BHIIOJTHEHUST yIeOHOU 3a1au;

*CBOOO/IHO TOJIb30BAThCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLEHKHA M CAMOOIICHKH, UCXOJS U3 LENU M UMEIOLIUXCA CPEJCTB, pa3iuyasi pe3ylbTaT U CIOCOOBI

e CTBHIA;

*OLIEHUBATh MPOAYKT CBOEH JIEATEIHHOCTH 10 33JJaHHBIM U/UJIM CAMOCTOSTENILHO OIPEIeJICHHBIM KPUTEPUSM B COOTBETCTBHUH C LIEbIO AEATEILHOCTH;
*000CHOBBIBATh IOCTHKUMOCTD 11€1M BBIOPAHHBIM CITIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHUX PECYpPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

*(UKCHpPOBATh U AHATM3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnanenue ocHOBaMHM CaMOKOHTpOJISl, CaMOOLIEHKH, HPHUHSATHS PEUIEHHWM U OCYIIECTBJIEHUS OCO3HAaHHOIO BbhIOOpa B y4yeOHOM M TMO3HABAaTEIbHOU
nesTenbHOCTH. OOyUaronmiics CMOXKET:

*HaOMI0aTh W AHAIM3UPOBATH COOCTBEHHYIO YYEOHYI0 U TII03HABATEIbHYIO JEATEIbHOCTh M JIEATEIbHOCTh JPYrMX OOyJaromMxcs B IIpolecce

B3alMOIIPOBEPKU;

*COOTHOCUTH peajbHbIE U MJIAHUPYEMBIE PE3YJIbTaThl HHANBUAYAIbHON 00pa30BaTeIbHON AESATENLHOCTU U AENaTh BBIBOJBL;

*[IPUHUMATH PElICHUE B yUeOHOH CUTyallul U HECTH 32 HETO OTBETCTBEHHOCTD;

*CaMOCTOSITENILHO ONPEIENSITh IPUYUHBI CBOETO yCIIeXa WM HeycIieXxa U HaXOAUTh CIIOCOOBI BHIXOJA U3 CUTYAllUH HEYCIIeXa;

*PETPOCIIEKTUBHO OIPEENATh, Kakue JeHCTBUS IO PEHICHUI0 YuyeOHOHM 3aaud WM MapaMeTpbl 3TUX JEHCTBHHA NMPHBETU K MOJYYSHHUIO MMEIOLIerocs

MPOJIYKTa yUeOHOH JACSITEIHHOCTH;

*IEMOHCTPUPOBATh MPHUEMBl PETYISALUU MCUXOPHU3NOTOIMUECKIX/IMOLUOHANBHBIX COCTOSIHUMA Ui JOCTHXeHHA 3(ddekra ycrnokoeHus (ycTpaHEHUs

SMOLIMOHAIBHON  HANpsDKEHHOCTH), J¢¢ekra BocCTaHOBIEHUS (ocialieHuss NpOSBICHUM yTomileHHs), d¢¢ekra aKTHUBH3aUUU  (TIOBBIIICHUS

NCUXO0(PHU3HOTOTUYECKON PEaKTUBHOCTH).



ITo3naBartenbHbIe YV /[
6. YMeHHE OnpenensaTh MOHATHS, CO3/IaBaTh 00OOIICHNUS, YCTaHABIMBATh aHAIOTHH, KJIAaCCU(PUIIUPOBATh, CAMOCTOSATEILHO BHIOUPATh OCHOBAHUSI M KPUTEPUHU
JJIA KHaCCI/I(i)I/IKaLII/II/I, YCTAaHABJIMBATh MMPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC PACCYKACHUC, YMO3AKIIIOYCHUC (I/IHI[yKTI/IBHOG, ACAYKTHUBHOC, 10
aHAJIOTUH )AeNIaTh BHIBOIbI. OOYJarOIIHICS CMOXKET:

oJ0upaTh CI0BA, COOAYMHEHHbIE KJIFOUEBOMY CIIOBY, OIIPECIISIONINE €r0 IPU3HAKU U CBOICTBA;

BBICTPAMBAaTh JIOTUYECKYIO LIETIOYKY, COCTOSIIYIO U3 KIIFOUYEBOIO CJI0BA U CONIOJYMHEHHBIX EMY CIIOB;

BBIJICJIATH OOIIMI MPU3HAK JABYX WM HECKOJIBKUX IPEIMETOB UIIH SABJICHHUNA U OOBICHATH UX CXOJICTBO;

O00BEIUHATH IPEMETHI U SBJICHUS B TPYIIIHI 110 ONPEeICHHBIM MPU3HAKaM, CPaBHUBATh, KiIacCU(UIIMPOBATh U 000011aTh (GaKThl U SBICHHUS;

BBIJICJIATH SIBJICHUE U3 OOLIEro psijia APYrux sSBJICHUH;

OIIpeNIeNIATh OOCTOATENBCTBA, KOTOPbIE MTPEIIIECTBOBAIN BOSHUKHOBEHHIO CBA3HM MEX/Yy SBJICHUSAMH, U3 3TUX OOCTOSATENILCTB BBIACIATH ONPEAEIAIONIHE,
CIOCOOHBIE OBITh IPUYMHOM JAHHOTO SIBJICHHS, BBISIBIIATh IIPUYMHBI U CICICTBUS SIBJICHUIA;

CTPOUTH PACCYKIIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM M OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSM;

CTPOMUTH PACCYXIEHHE HA OCHOBE CPABHEHUS IIPEIMETOB U SBJICHUH, BBIJEIISAS [IPH 3TOM 00IIME IPU3HAKY;

U3JIaraTh MOJy4YeHHYIO HHPOPMAIIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1a4H;

CaMOCTOSITENIFHO YKa3bIBaTh HA MHPOPMALIKIO, HYKIAIOIIYIOCS B IPOBEPKE, MpeIaraTb U MPUMEHATH CIIOCO0 MPOBEPKH TOCTOBEPHOCTH MH(OPMAIIUH;
BepOaIn30BaTh SMOLIMOHAIBHOE BIEYATICHHE, OKa3aHHOE HAa HETO UCTOYHUKOM;

OOBSICHATH SIBJICHHSI, NPOLECCHI, CBSI3M W OTHOIIEHUS, BBISABISEMBbIE B XOJ€ I103HABAaTEIbHOH M HCCIIEAOBATEIbCKOW JEATENILHOCTH (IPUBOIUTH
00BbsICHEHUE ¢ U3MEHEHUEM (POPMBI ITPEJICTABIEHHS; 0OBACHATD, AETAIU3UPYS WM 000011as1; OOBSICHATh C 3aJaHHOIN TOUKU 3pEHHUs);

BBISIBIIATH M HA3bIBaTh MPUYHHBI COOBITHSA, SIBJICHUS, B TOM YHCJIE BO3MOKHBIC / Hanbosee BEPOSTHBIC MPHYUHBI, BOSMOXKHBIC TIOCIICCTBHS 3aJaHHON
MIPUYUHBI, CAMOCTOSATEIBHO OCYLIECTBIISAS IPUIMHHO-CIICCTBEHHBIN aHAJIN3;

JieNaTh BBIBOJI Ha OCHOBE KPUTHYECKOI'O aHAJIM3a Pa3HBIX TOUYEK 3PEHUs, MOJTBEPXkJaTh BHIBOJ COOCTBEHHOH apryMeHTaluedl WM CaMOCTOSTEIbHO
IIOJIYYEHHBIMH TaHHBIMU.

7. YMeHue CO31aBaThb, IPUMCHATHL U Hp606pa3OBBIBaTB 3HAaKU U CUMBOJIbI, MOACIIN U CXEMBbI JJIsI pCUICHUA y‘Ie6HLIX M IO3HABATCJIbHBIX 3a/1a4.

OO0y4aromuiics CMOXKET:

¢ 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIpeJIMET W/WIIU SBJICHUE;

® ONpEACTATH JOTHUECKUE CBA3M MEX]y IPeIMEeTaMu 1/UITH SIBIICHUSIMU, 0003HAa4YaTh JAHHBIE JIOTHYECKHE CBS3U C TIOMOIIBIO 3HAKOB B CXEME;

e co3/1aBaTh aOCTPaKTHBINA WM pealibHbIN 00pa3 mpenMera 1/win sSBJICHHUS;

® CTPOUTH MOJICIIb/CXEMY Ha OCHOBE YCJIIOBHM 3a7a4M H/WIIH CTIOC00a €€ PEIICHUS;

® c03/1aBaTh BepOAbHBIC, BEIECTBEHHBIC U HH(OPMAITMOHHBIE MO C BHIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa IS OMpeIeNIeH s Crtocoda
pemiCHuAd 3aJa4 B COOTBETCTBUU C CI/ITyaI_[I/IeI\/'I;

e 11peoOpa30BBIBATh MOJIEIH C IIEJIBIO BBISABICHHS OOIIMX 3aKOHOB, ONPEEIISIONINX JaHHYIO IPEIMETHYIO0 001acTh;

® [IEPEBOAUTH CIIOKHYIO MO COCTaBY (MHOTI0acleKTHYI0) HHPOPMAIIHIO U3 Tpa@ruecKoro win (opMan30BaHHOTO (CHMBOJIBHOI'O) MTPEICTABICHHS B
TEKCTOBOE, U HA0OOPOT;

® CTPOUTDH CXEMY, AJITOPUTM JEHCTBUS, UCTIPABIIATH UM BOCCTAaHABIMBATh HEM3BECTHBIN paHee alrOPUTM Ha OCHOBE MMEIOIErocs 3HaHus 00 00beKTe, K
KOTOPOMY IPUMEHSIETCS alITOPUTM;



® CTPOUTH JJOKA3aTEIbCTBO: IPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;
® AaHAIM3UPOBATH/PE(ICKCUPOBATD OMBIT Pa3pabOTKU U peau3aluy y4eOHOTO MPOEKTa, CCIEA0BAHMS (TEOPETHIECKOT0, SMIUPUIECKOT0) HA OCHOBE
MPEUI0KEHHON MPOOIEeMHOM CUTYaIMH, TIOCTABICHHOM 1M W/WIIN 33JJaHHBIX KPUTEPUEB OLIEHKU MPOIYKTa/ pe3yibTaTa.

8.
°
L]

9.

CwmpicnoBoe uTeHrne. O0yJaroIIHICsS CMOXKET:

HaXOJHUTh B TEKCTE TpeOyemyro HH(GOpMAIKIO (B COOTBETCTBUU C LIETSIMU CBOCH JCSITEILHOCTH),

OPUEHTHUPOBATHCA B COJAEPKAHUM TEKCTA, IOHUMATh 1IEJIOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBATH TEKCT;

YCTaHABIIMBATh B3aMMOCBSA3b OMMCAHHBIX B TEKCTE COOBITHI, ABIICHUH, IPOLIECCOB;

PE3IOMHUPOBATh IIaBHYIO UJICIO TEKCTA;

KPUTHYECKH OLIEHUBATh cojiepaHue U GopMmy TeKCTa.

dopMUpOBaHUE U PA3BUTHE HKOJIOTMUECKOTO MBIILICHUS, YMEHHE MPUMEHATh €ro B MO3HABaTeNIbHON, KOMMYHUKATUBHOW, COI[MAIILHOM MPaKTUKE U

npodeccnoHabHOM opreHTauu. OOyJaIONTHIICS CMOXKET:
® OIPE/ICINIATH CBOE OTHOIICHUE K TIPUPOIHOM Cpe/Ie;
® AQHAJM3UPOBATh BIIMSIHUE KOJOTHUECKUX (DaKTOPOB HA CPEy OOUTAHUS KUBBIX OPTaHH3MOB;
® IIPOBOJIUTH MIPUYMHHBIA U BEPOSITHOCTHBINM aHAJTN3 3KOJOTHYECKUX CUTYaIlUi;
® POTHO3WPOBATH U3MEHEHUS CUTYAIIUU TIPU CMEHE JIEHCTBUS OJHOTO (pakTOpa Ha NeCTBHE Ipyroro (hakTopa;
® PACHIPOCTPAHATDL 3KOJOTMYCCKUC 3HAHUSA U YHaCTBOBATH B IIPAKTUYCCKUX JI€JIaX 110 3alIUTEC OKPY)KaIOHIGf/i CpCanl,
® BhIpa)kaTh CBOE OTHOLLIEHHUE K MPUPOJIE UEPE3 PUCYHKH, COUMHEHUS, MOJIENIH, IPOEKTHbIE PAOOTHI.
10. Pa3BuTHE MOTUBAIIMH K OBJIAJICHHUIO KYJIbTYPO aKTHBHOTO UCIIOJIL30BAHUS CIIOBAPEH M JPYTUX TOUCKOBBIX CUCTeM. O0yUaroIuicss CMOKET:

OIIpCACIIATh H€O6XOI[I/IMLIC KIIFOYCBBIC IIOUMCKOBLIC CJIOBA U 3aIIPOCHI;

OCYHICCTBIIATDH B3aHMOJICHCTBHE C QJICKTPOHHBIMHA ITIOUCKOBBIMU CUCTEMAMU, CIIOBAPAMU;

q)OpMI/IpOBaTI) MHOXCCTBCHHYIO BBI60pKy N3 MMOMCKOBBIX HCTOYHHUKOB JJIA O6’beKTI/IBI/I3aL{I/II/I PE3YJIbTATOB ITOHCKA,
COOTHOCHUTD IMOJIYYCHHBIC PE3YJIbTAaThI IOUCKA CO CBOCH HCATEIBHOCTHIO.

KommynukaruBubie YY /I

11. YmeHue opraHu30BBIBaTh y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO JICATEIBHOCTD C YIUTEIEM U CBEPCTHUKAMHU; paboTaTh MHIANBUAYAJIBHO U B TPYIIIE:
HaXO/UTh 00Iee pelIeHue U pa3peniaTb KOHQINKTB HA OCHOBE COIJIaCOBAaHUS MO3UIUHM U yueTa HHTEpecoB; (pOpMyInpoBaTh, apryMEHTHPOBATh U OTCTaUBATh
cBoe MHeHHe. O0yJaromuiics: CMOXKET:

OIIPEAEIATH BO3MOKHBIE POJIM B COBMECTHOM JIE€ATENBHOCTH;

UTPaTh ONPEAEIEHHYIO POJIb B COBMECTHOM IEATENBHOCTH;

INPUHUMATD MO3HUIIHIO0 COOECETHUKA, TOHUMAs TTO3ULIMIO IPYTOro, pa3jinyaTh B €ro peun: MHEHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO (apryMEHThI),
(aKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

OTIpEeIEeIISATh CBOM JEHCTBUS U IEHCTBUS apTHEPA, KOTOPBIE CIOCOOCTBOBAIIM WJIM MPENSATCTBOBAIM MTPOIYKTUBHOW KOMMYHHKAIUY;

CTPOMTH IMO3UTHUBHBIE OTHOLIEHUS B Mpoliecce yueOHON U MO3HABATEIbHON e TeIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaUBAaTh CBOIO TOUKY 3PEHUS, B TUCKYCCHH YMETh BBIIBUTATh KOHTPAPT'YMEHTHI, Iepedpa3supoBaTh CBOIO MbICIb
(B1aeHNE MEXaHM3MOM 3KBUBAJICHTHBIX 3aMEH);



12.

KPUTUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABATH OUTMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTHPOBATh
€ro;

IpeJularath ajlbTEPHATUBHOE PEIIEHHE B KOHQINKTHOW CUTYalluu;

BBLJIEJIATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCUU;

JIOrOBapUBAaThCs O MPaBUIIaX U BONPOcax i 00CYKJIeHHsI COOTBETCTBUU C ITOCTABJICHHOM Iepe| rpynioi 3ajadei;

OpraHM30BBIBATh y4eOHOE B3aMMOJICHCTBIE B IPYIIIE (OIpenelisiTh O0IINe EeNU, PacpeaAeysTh POJIH, JOTOBAPUBATHCS APYT C IPYTOM U T. II.);
YCTPaHATh B paMKax JUajiora pa3pbiBbl B KOMMYHHUKAIUMH, 00yCIOBICHHbIC HEITOHUMAaHUEM/HETIPUSATHEM CO CTOPOHBI cOOeceHUKA 3a1auu, (POPMBI WIIH
COJIEPKaHUs AUAJIOTa.

YMeHue 0CO3HaHHO HCIOJb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadell KOMMYHUKALMK U1 BBIPAXCHHS CBOMX YYBCTB, MBICIEH H

MOTPEOHOCTEN ISl TUTAHUPOBAHUSI U PETYISAIMHU CBOCH JEATEIBbHOCTH; BIIAJICHUE YCTHOM M NMHCHMEHHON PEYbl0, MOHOJIOTMYECKON KOHTEKCTHOW DPEYbIO.
OOyyJarommiicss CMOXeET:

13.

OIpeAEeNATh 3aJjauy KOMMYHUKALIUK U B COOTBETCTBUHU C HEMl OTOMpATh peyeBbIe CPEJCTBA;

0TOMpPATh U UCIOJIb30BaTh PEUYEBBIE CPEJCTBA B MPOIIECCE KOMMYHHUKALIMU C IPYTUMHU JIFOJbMU (JIMAJIOTr B Mape, B Majou Ipymie u T. 1.);

MIPEJCTABIATh B YCTHOW WIJIM TUCBMEHHOU (hopMe pa3BEpHYTHIN IIaH COOCTBEHHOW ACATEIBHOCTH;

co0JII01aTh HOPMBI ITYOJIMYHOM peun, perjJaMeHT B MOHOJIOTE U IMCKYCCUU B COOTBETCTBUU C KOMMYHUKAaTUBHOU 3a/1auei;

BbICKa3bIBaTh 1 000CHOBBIBATh MHEHUE (CYX/IEHUE) U 3alpallliBaTh MHEHUE NTAPTHEPA B PaMKax JIMaJIora;

IPUHUMATh PELICHHUE B XO/I€ IMAJIora U COTIacoBBIBATh €0 ¢ COOECEAHUKOM;

CO3/1aBaTh MMMCbMEHHBIE «KJIUIINPOBAHHBIC» U OPUTHHAIIBHBIE TEKCTHI C UCII0JIb30BAHUEM HEOOXOIMMBIX PEUEBbIX CPE/ICTB;

HCIOJIb30BaTh BepOalibHbIE CpesICTBA (CPEACTBA JOIMUECKON CBSI3M) JUISl BBIIEIIEHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILJICHHUS,

UCIOJIb30BaTh HEBEPOAIbHbBIE CPEJICTBA WM HATJISIHbIE MaTepHalibl, TOATOTOBIEHHBIE/OTOOpaHHbIE IO PYKOBOJICTBOM YUUTEIIS;

JieN1aTh OLICHOYHBIN BBIBOJ O JOCTH)KEHUH 11€M KOMMYHHUKAIIMHM HEMOCPEICTBEHHO MOCTIe 3aBEepIIEHUs] KOMMYHUKATUBHOTO KOHTAKTa 1 0OOCHOBBIBATh
ero.

@opMHUpOBaHUE W PaA3BUTHE KOMIIETEHTHOCTH B OO0JAcCTH MCIIOJIb30BaHUS WH(POPMAlMOHHO-KOMMYHHMKAIMOHHBIX TexHonorui (mamee — HUKT).

OO0yuaromuiicsi CMOXKET:

I[eJICHANPaBICHHO MCKAaTh U HCIOJIb30BaTh MH(POPMAIIMOHHBIE PECypChl, HEOOXOIUMBIE ISl PEHICHHs] YU4eOHBIX U MPAKTUYECKUX 3a7ad C MOMOIIBIO
cpencts UKT;

BBEIOMpATh, CTPOHUTH M UCIIOIH30BaTh a/ICKBATHYIO HHPOPMAITMOHHYIO MOJIEIh JUIS IIePEIadi CBOMX MBICIICH CPEJICTBAMH €CTECTBEHHBIX U (DOPMATTBLHBIX
SI3BIKOB B COOTBETCTBUU C YCIIOBUSIMH KOMMYHHKAITUH;

BBIIETISITE MH(GOPMAIIMOHHBIHN acleKT 3a/1a4M, ONIEpUPOBATh JaHHBIMU, HCIIOJIB30BATh MOAEIH PELICHUS 3aauu;

MCIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTUH (BKIIIOUAsi BBIOOP aJeKBATHBIX 3aJau€ WHCTPYMEHTAIBHBIX MTPOrPaMMHO-AMIAPATHBIX CPEJICTB U CEPBUCOB)
Ui petieHus] WH(HOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX Y4YeOHBIX 3a/a4, B TOM YHCIIe: BBIYUCIICHHE, HAMMCAHUE IMUCEM, COUYMHEHUH, JOKIAI0B,
pedepaToB, co3TaHue MPEe3EHTAIUHN U JIp.;

MCIOJIb30BaTh HHPOPMAITUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

c03/1aBaTh HHPOPMAIIMOHHBIE PECYPChI PA3HOTO TUTIA U IS PA3HBIX ayAUTOPU, COOMI0aTh MHPOPMAIIMOHHYIO TUTHEHY U MpaBuiia HHPOPMAIIMOHH O
0e30IacHOCTH.



IIpeameTHbIe pe3yabTaThl 00y4eHHs (PU3KMKE B OCHOBHOM LIIKOJIE.

Buinycknuk nayuumces:

e coOmroaTh mMpaBuiia 0€30MaCHOCTH U OXPaHbl TPy1a MpH paboTe ¢ y4eOHBIM U JTaO0PaTOPHBIM 000PYI0BAaHUEM;

® [IOHMMaTh CMBICI OCHOBHBIX (PM3HMYECKUX TEPMHUHOB: (PU3NUECKOE TEI0, (GU3NICCKOE SBICHUE, (U3NUECKash BETUINHA, CIMHUIIBI H3MEPCHHUSI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEITUTH MIPH OMOIIH (PU3NYECKUX METOJIOB; aHAJIM3UPOBATh OTICIBHBIC 3TAITBI TPOBEIACHUS UCCIICIOBAHUI
Y UHTEPIPETHPOBATH PE3YJIHTATHl HAOIIOACHUHN U OIIBITOB;

® CTaBUTh OMBITHl MO HCCICAOBAHUIO (U3UUYECKUX SIBICHUN WM (PU3MYECKHX CBOWCTB Tell 0€3 HCHOJB30BaHUS TPSMBIX H3MEPCHHIA; MPH ITOM
dbopmynupoBath MpodieMy/3aiady y4eOHOTO HKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO OOOpYIOBaHUS; IPOBOJUTH OMBIT H
(GhopMyIIMpPOBATh BHIBOJIBI.

® [IOHUMATh POJIb IKCIEPUMEHTA B MOJIYYCHUH Hay4YHOI HHOpMAIIHH;

® T[IPOBOJIUTH MpSIMbIe M3MEpeHHs] (PU3MUECKUX BEIMYMH: BpEMs, pacCTOsSHUE, Macca Tela, o0beM, CHlla, TeMIleparypa, aTrMochepHoe aaBlieHuE,
BIQKHOCTh BO3JlyXa, HAMpsDKEHUE, CUila TOKa, paJualoHHBIA (OH (C HCIOIb30BaHHEM AO03MMETpa); MpPU 3TOM BHIOMpATh ONTUMAIBHBIA CIOCOO
M3MEPEHHS U UCIIOJIb30BaTh MPOCTEUIINE METO/IBI OLIEHKHU MTOTPEIIHOCTEN N3MEPEHUH;

® T[IPOBOJIUTH HCCIENOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYMH C HMCIOIH30BAHHUEM IMPSMBIX H3MEPEHMIA: MPH STOM KOHCTPYHPOBATh YCTaHOBKY,
¢dbuKkcupoBaTh pe3yabTaThl MOJTYYCHHONW 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJE TaOnuil ¥ rpadukoB, AenaTh BBIBOABI IO pe3ylibTaTaM
HCCJICIOBAHUS;

® T[POBOJUTH KOCBEHHBIE H3MepeHUs (U3NUYECKUX BEIUYHH: IPH BBITOJIHEHUU HM3MEPEHUN COOUpPATh AKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEHys
MPEAJIOKEHHON UHCTPYKLIUH, BBIYUCIISTh 3HAUYEHUE BETMUYMHBI M aHATIU3UPOBATh NOJIYYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHON TOUHOCTH U3MEPEH Uil;

® AHAIM3UPOBATh CHUTYAIlUW TMPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, Y3HaBaTh B HUX TMPOSBICHUE W3YUYEHHBIX (U3UYECKUX SBJICHUM WIH
3aKOHOMEPHOCTEH U MIPUMEHSITh UMEIOIIHUECS 3HAHUS JISl UX OOBSICHEHUS;

® [IOHUMATh NPUHIHUIBI ACWCTBUS MAIINH, TPHUOOPOB U TEXHUUYECKUX YCTPONUCTB, YCIOBHS UX O€30MaCHOTO UCTIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

® JCIOJIb30BaTh MPH BBITOJHEHUH YYEOHBIX 3a7a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATypy O (U3UYECKUX SBIEHUSAX, CIPABOYHBIE MAaTE€pUaJIbl, PECYPCHI
NHrepHera.

Du3uKa U ee poJib B IO3HAHUM OKPY:KaK0UIIEero MUpa

[IpenMeTHBIMU pE3ybTaTaAMU OCBOEHHUS TEMBI SIBJIIFOTCS

- MOHUMaHue PU3NIECKUX TEPMUHOB: TEJO, BEIIECTBO, MaTEPHUSI;

- YMEHHE MPOBOJUTH HAOMIOACHUS (DU3UUECKUX SIBICHUN; U3MEPATh (PU3NUECKUE BEIMYMHBI: PACCTOSIHHE, TPOMEKYTOK BPEMEHHU, TEMIIepaTypy; OMpeaAesiTh
[IEHY JIeJICHUS KBl TprOopa ¢ YIeTOM MOTPEITHOCTH U3MEPEHNS,

- IOHUMaHKE POJIU YUCHBIX HAIlIEH CTpaHbl B PA3BUTUU COBPEMEHHON ()M3HMKH U BIUSHUU HA TEXHHUYECKUN U COLMATBHBIN MpOrpecc.

MexaHnnueckue siBJJeHUs

HpeHMeTHBIMI/I pGSYJ'II)TaT aMHU OCBOCHUA TCMBbI ABJISSFOTCS:

- IOHUMAaHHE U CIOCOOHOCTH OOBICHITH (PU3UUECKHE SIBICHUS: MEXaHINUECKOE JIBIKEHUE, PABHOMEPHOE U HEPABHOMEPHOE JIBIKEHUE, HHEPIUS, BCEMHPHOE
TATOTCHHC, paBHOBeCI/Ie TECJI, npeBpameHI/Ie OJHOT'O BHIa MGX&HH‘ICCKOf/i BHepFI/II/I B prFOﬁ, aTMOC(i)epHOG JaBJICHUC, 1aBJICHUC )KI/I,HKOCTGI\/II, ra30B 1 TBep)II)IX



TeJ, TUIAaBaHHUE TeJl, BO3IyXOIJIaBaHNE, PACTIONIOKEHUE YPOBHS KUAKOCTH B COOOIIAIOIINXCS COCY1aX, CYIIECTBOBAaHUE BO3AYIIHONW 000I0YKH 3eMIIH, CTIOCOOBI
YMEHBUICHUS U YBEJINYCHUS AABICHMUS;

- MIOHUMaHHE U CIIOCOOHOCTH OMMCHIBATD U OOBACHATH (PU3MUECKHUE SABJICHUS: ITOCTYNATEbHOE ABMKEHIE, CMEHA JIHSA U HOUM Ha 3eMiie, CBOOOHOE MaJIeHHUe
TeJl, HEBECOMOCTb, JBH)KEHHUE 110 OKPY>KHOCTHU C IIOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO, KOJICOAHUSI MATEMaTUYECKOI0 U IPYKMHHOTO MasiTHUKOB, PE30HAHC (B
TOM UHCIIE€ 3ByKOBOM ), MEXaHUYECKHUE BOJIHBI, JJIMHA BOJIHbI, OTPA’KEHUE 3BYKA, 3X0;

- 3HaHME M CIIOCOOHOCTh JaBaTh ONPEIEICHMs/ONUCcaHus (PU3NUYECKUX MOHATUN: OTHOCUTENBHOCTh JIBUXKEHUs, NepBas KOCMHUYECKasi CKOPOCTh, PEaKTHBHOE
IBIDKEHUE; (PU3NYECKUX MOJIENIEeH: MaTepruaibHas TOUKa, CUCTEMa OTCYETa; (PM3MUECKUX BEJIIMYMH: MEPEMEIICHNE, CKOPOCTh PABHOMEPHOTO MPSIMOJIMHEHHOTO
JBYDKEHUS,, MTHOBEHHAsl CKOPOCTh M YCKOPEHHE IPU PABHOYCKOPEHHOM HPSIMOJIMHEHMHOM JBHKEHHH, CKOPOCTh U LEHTPOCTPEMHTEIbHOE YCKOPEHHUE IpH
PaBHOMEPHOM JIBUKEHHUH T€Ja 110 OKPY>KHOCTH, UMITYJIbC;

- YMEHHUE U3MEPATh: CKOPOCTh, MTHOBEHHYIO CKOPOCTh M YCKOPEHHE IPU PAaBHOYCKOPEHHOM MPSMOJUHEHHOM JBM)KEHUH, EHTPOCTPEMUTEIBLHOE YCKOPEHHE
IIPY PaBHOMEPHOM JBW)XEHMM [0 OKPYXKHOCTH, Maccy, CHILy, BE€C, CHJIy TpPEHHUS CKOJbXEHHS, CUIy TpPEHHUsS KaueHHs, O0ObeM, IUIOTHOCTh TeJja,
PaBHOACHCTBYIOLIYIO CHJI, IEHCTBYIOIIMX HA TEJI0, MEXaHUYECKYI0 paboTy, MOLIHOCTb, IJIe40 CHilbl, MOMEHT cuiibl, KII/I, moTeHInanbHy0 1 KHHETUYECKYIO
SHEPrulo, aTMOC(EpPHOE AaBIICHUE, IaBJICHUE KUAKOCTHU Ha JHO U CTEHKU coCyaa, CUIy ApXumena;

- BJIQJICHUE SKCIIEPUMEHTAIbHBIMU METOJJAMH UCCIIEOBAaHUS 3aBUCUMOCTH: MPOUIEHHOTO IYyTH OT BPEMEHHM, YIJIMHEHUS MPYXHUHBI OT MPUIOKEHHON CHJIBI,
CHJIBI TSDKECTH TeJIa OT €r0 MacChl, CUJIbl TPEHUS CKOJIBKEHUSI OT IUIOIIAIN COIPUKOCHOBEHUS TEJ U CUJIbI, IPUKUMAIOIIEH TEI0 K TOBEPXHOCTU (HOPMAaJIbHOTO
JaBJIeHHs ), CHIIbl ApxuMeaa OT 00beMa BBITECHEHHOW TEIOM BOJIbl, YCJIOBHH IJIaBaHMs Teja B XKHMJIKOCTH OT JEMCTBUS CHIIBI TSDKECTH M CHIIBI ApXuMena,
3aBUCHMOCTH I€PUO/Ia U YACTOThI KOJIEOAHUI MasTHUKA OT JUIMHBI €T0 HUTH;

- BJIaJICHUE SKCIEPUMEHTAIbHBIMU METOJJAMU HUCCIICI0BAaHMSI ITPU ONPE/ICIIEHUU COOTHOILICHUS CHII U T1J1eY, JUIs paBHOBECHSI pblyara;

- IIOHUMAHUE CMbICIIA OCHOBHBIX (PM3MUYECKHX 3aKOHOB: 3aKOHbI HbIOTOHA, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOH ['yka, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOH
COXpaHEeHMs SHepruu, 3akoH Ilackans, 3akoH Apxumena U yMEeHUE IPUMEHATh UX Ha IPAKTUKE;

- BJIaJIeHUE CII0CO0aMM BBIMIOJHEHHS PACUETOB MPU HAXOKJIEHUH: CKOPOCTHU (CpeHEeN CKOPOCTH), IyTH, BpEMEHM, CUJIbI TSDKECTH, Beca Teja, MNIOTHOCTH Telna,
o0beMa, Macchl, CUIIbI YIPYTrOCTH, PaBHOJCHCTBYIOIIEH CHII, IEHCTBYIOLIMX Ha TEJI0, MEXaHMYECKOW paboThl, MOLITHOCTH, YCIIOBHSI pAaBHOBECHUS CUJI Ha pblyare,
MomeHTa cuibl, KI1/I, kuHeTHueckoi 1 NOTeHIMAIbHON SHEPTUH, JaBICHUS, JaBICHUS KUAKOCTH Ha JJHO U CTEHKH COCYJla, CHIIbl ApXUMeia B COOTBETCTBUU C
MOCTaBJIEHHOW 3ajjaueil Ha OCHOBAHUU HCIIOJIb30BaHMsSI 3aKOHOB (PU3HKH;

- YMEHHUE HaXOJUTh CBSA3b MEXKIY (PU3NUECKUMH BEJIMYMHAMU: CUJION TSKECTU U MacCOM Tela, CKOPOCTU CO BPEMEHEM U IyTeM, INIOTHOCTH Tella ¢ €ro Maccou
1 00bEMOM, CHJION TSDKECTH U BECOM TeJa;

- YMEHHE NepeBOIUTh (PU3NUECKUE BEIMUNHBI U3 HecucTeMHbIX B CH 1 Ha060poT;

- NMIOHMMaHHWe MPHUHLUIIOB JIEHCTBUS JMHAMOMETpPA, BECOB, BCTPEUAIOUIMXCS B MOBCEAHEBHOM JXM3HM, pblyara, 0J0Ka, HaKJIOHHOHM IJIOCKOCTH, OGapomeTpa-
aHEepoua, MAHOMETPA, MOPILIHEBOTO KUIKOCTHOIO HAcOCa, TUAPABINYECKOrO Mpecca U CrocoboB o0ecnedeHns 6€30acCHOCTH MPU UX UCIIOJIb30BaHMH;

- YMEHHME NPUBOJUTH IPUMEPHl TEXHUUECKUX YCTPOMCTB M JKUBBIX OPraHU3MOB, B OCHOBE IEPEMEUICHHS] KOTOPBIX JIEKUT IPUHLUI PEAKTUBHOIO JBUKCHMUS,
3HAHUE U YMEHUE OOBIICHITH YCTPOICTBO U AEHCTBHE KOCMUYECKUX PaKET-HOCUTENEH;

- YMEHHUE UCIIOIB30BaTh MOJYyYSHHbIC 3HAHUS B IOBCETHEBHOM JKMU3HU (OBIT, 9KOJIOTHA, OXpaHa OKPY’KaloLIeH cpesbl).



TenJioBble ABJICHUA

[IpenMeTHBIMU pe3yIbTaTaMU OCBOCHHUS TEMBI SIBIISIOTCSL:

- IOHMMaHHE U CIIOCOOHOCTH OOBACHATDH (pu3ndeckue sBieHus: 1 ys3us, 60bIIas CKUMAEMOCTb I'a30B, Majlasi CAKUMAEMOCTb KHJIKOCTEH U TBEPAbIX Tell,
KOHBEKLIUS, U3TyUYCHHE, TETUIONPOBOJHOCT, N3MEHEHNE BHYTPEHHEH SHEPIUHU Tejla B Pe3yJIbTaTe TEIUIONepeiaun HiIi padOThl BHELIHUX CHJI, HCTIApEHUE
(KOHAEHcaIMs) ¥ MJIaBJieHUe (OTBEpICBAaHKE) BEIIECTBA, OXJIAXKICHUE KUIAKOCTH IIPU UCTIAPECHUHU, KUTICHUE, BBITIAJICHHE POCHI;

- BJIQJICHUE SKCIEPHUMEHTAIBHBIMU METOJaMHU HMCCIICAOBAHUS TP ONPENIEICHUH Pa3MEPOB MaJIbIX TeJ, 3aBUCHMOCTH OTHOCHUTEIBHOM BIAKHOCTU BO3yXa OT
JIABJICHUS] BOJASHOTO Iapa, COJEPIKAIIerocs B BO3AyXEe NpPU JaHHOW TEMIIEpaType; aBJICHUS HACBIIICHHOTO BOJSHOTO Mapa; ONpEeIeNeHHs yelbHOU
TETJIOEMKOCTH BEILIECTBA;

- MOHUMaHHUe MPUYNH OPOYHOBCKOT'O IBUKCHHUS, CMaYMBAHHU U HECMAUUBAHUS TEJl; PA3IMUYUs B MOJICKYJISIPHOM CTPOCHHH TBEPJBIX TEJ, )KUIKOCTEH U T'a30B;

- MOHUMAaHUE TPHUHIUIIOB JIEHCTBUS KOHIEHCAMOHHOTO M BOJIOCHOTO TUTPOMETPOB, IICUXPOMETPA, JBUTATENS] BHYTPEHHETO CIrOpaHUs, MapOBOil TYpOHHBI U
croco0oB obecrieueHust 6€30MacCHOCTH MPH UX UCIIOIb30BaHUM;

- YMEHHE U3MEPSTh: TEMIIepaTypy, KOJIHYECTBO TEIJIOTHI, YICIbHYIO TEIUIOEMKOCTh BELIECTBA, YACIbHYIO TEIUIOTY TUIABJICHUS BEIIECTBA, BIAKHOCTh BO3yXa;
- MOHMMaHKE CMBICIIAa 3aKOHA COXPAHEHH U TIPEBPAIICHHUS YHEPTUU B MEXaHMUYECKUX M TEIUIOBBIX MPOIECCaX M YMEHUE IIPUMEHSTD €r0 Ha PAKTHKE;

- OBJIaZICHUE CIIOCOOAaMH BBIIIOJHEHUS PACUCTOB Uil HAXOXKACHUS: yIACIbHON TEIUIOEMKOCTH, KOJMYECTBA TEIIOTHI, HEOOXOAMMOTO Ul HarpeBaHU s TeNa WK
BBIJICJIIEMOTO UM TIPU OXJIXKICHUH, YIEIbHON TEIUIOTHl CTOpaHMs TOIUIMBA, YACIBHON TEIUIOTHI IJIABJICHUS, BIQXKHOCTU BO3/1yXa, YACIBHOW TEIUIOTHI
napooOpazoBanus u KoHaeHcanuu, KI1/1 temoBoro aBurarens;

- yMeHue 1monb30Bathesi CU 1 IepeBOIUTh SMHULIBI M3MEPEHUsT (PU3NUECKUX BETTMYUH B KPATHBIC U JIOJIbHBIC €IUHUIIBL;

- YMEHHE HCII0Ib30BAaTh MOJYyYCHHBIC 3HAHHS B TIOBCETHEBHOM KHU3HU (OBIT, DKOJIOTHS, OXpaHa OKPYKAIOLIEH CPE/Ibl).

DJIEKTPOMATHUTHBIE SIBJICHHSA

HpCZ[MCTHBIMI/I pe3yjibTaTaMU OCBOCHHA TCMbI ABJIAIOTCA:

- IOHMMAaHUE M CIOCOOHOCTh OOBSICHATh (DPU3NUCCKUE SBJICHUS: DIICKTPU3ALIUS Tell, HArPEBAaHUE NMPOBOJIHUKOB JICKTPUYCCKHM TOKOM, JICKTPHUECKUI TOK B
MCTaJlJIaX, SJICKTPUUCCKUC SABJICHHUA C IMO3UIIMU CTPOCHHA aToMa, )IeI>'ICTBI/I$I QJICKTPHUYCCKOI0 TOKAa, HAMAarHM4C€HHOCTH JKCJI€3a W CTaJId, BSaHMOHeﬁCTBHe
MarHuTOB, B3aMMOJICHCTBUE MPOBOJHUKA C TOKOM M MAarHUTHOM CTpENKH, JCHCTBHE MArHUTHOTO IOJIsi HAa MPOBOJHUK C TOKOM, MPSMOJHHEHHOE
pacnpocTpaHeHue cBeTa, 00pa30BaHUE TCHU M MOJYTEHHU, OTPAKCHUE U TPEIIOMIICHUE CBETA,;

- MOHUMaHHUE U CIIOCOOHOCTh OMHCHIBATD U OOBSACHATh (PU3HUECKHUE SBICHHS/TIPOIECCHI: JICKTPOMAarHUTHAS MHIYKIIUS, CAMOMHYKIIUS, TIPEIIOMIICHUE CBETA,
AUCTICpCUA CBETA, MOIJIOMCHUC U UCITYCKAHNE CBE€TAa aTOMaMH, BOSHUKHOBCHHUEC JIMHENYaTEIX CIICKTPOB UCITYCKAHUA U IMOTJIOIICHUS

- 3HaHHUE M CITIOCOOHOCTD JaBaTh OINPEIEIICHUs/ONUCaHusl (PU3MUECKUX OHATHI: MAHUTHOE T0JIe, IMHUM MarHUTHOM WHIYKIIUHU, OJHOPOJIHOE U HEOTHOPOTHOE
MAarHuTHOC II0JIE, MarHUTHBIN II0TOK, HCpCMCHHBH\/JI BHGKTpI/I‘IeCKI/Iﬁ TOK, DJICKTPOMAarduTHOC I10JIC, SJICKTPOMArHuTHBIC BOJIHBI, 3JICKTPOMArHUTHLIC KOH€6aHI/I$[,
panroCBsI3b, BUIUMBIN CBET; (DU3MUSCKUX BEIIMYMH: MAarHUTHAS WHIYKIHS, UHIYKTHBHOCTbD, MIEPUOJI, YACTOTA M aMIUIUTY/A 3JICKTPOMArHUTHBIX KOJCOaHUI,
MOKAa3aTelu MPEIOMIICHHS CBETa,

- 3HaHUE POPMYIUPOBOK, TOHUMAHUE CMBICIIA U YMEHHE TPUMEHSTh 3aKOH TPEJIOMIICHHS CBeTa U IpaBuiio JIeHIa, KBAHTOBBIX MOCTYJIaTOB bopa;

- MOHMMAaHUE CMBIC/Ia OCHOBHBIX (PM3MUYECKUX 3aKOHOB M YMEHHE NMPHUMEHSATh MX Ha MPAKTHKE: 3aKOH COXPAHEHHUS 3JCKTPUUECKOTO 3apsaa, 3akoH Oma s
y4yacTka 1enu, 3akoH J[xoynsa-JIeHia, 3akoH oTpakeHus CBETa, 3aKOH MPEJIOMIICHHUS CBETa, 3aKOH NMPSIMOJIMHEHHOTO paclpoCTpaHEHHsI CBETa,

- YMEHHUE U3MEPSTh: CUITY DJICKTPUUECKOTO TOKA, IICKTPUUECKOE HAMPSDKEHHE, IICKTPUUSCKHIA 3apsijl, JEKTPUIECKOE COMPOTUBIICHHE, (POKYCHOE PAaCCTOSHUE
coOuparoIei JIMH3bI, ONTUYECKYIO CUJTY JINH3BI,



- BJIAACHUC SKCIICPUMCHTAJIBHBIMU MCETOAAMU HCCJICAOBAHUSA 3aBUCHUMOCTHU: CUJIbI TOKAa HAa YYAaCTKC HLCIHU OT JJICKTPUYCCKOI'O HAITPAKCHHSA, DJICKTP UYCCKOTIO
COIPOTHUBIICHUS MPOBOJAHUKA OT €r0 JUIMHBI, TUIOIIAIU MOMEPEYHOro CeYeHHUs] U MaTepuasa, 3aBUCUMOCTH MAarHWTHOTO JAEWCTBUS KaTyIIKU OT CHJIbI TOKa B
oe1u, I/I306pa)KeHI/ISI OT PACIIOJIOKCHUA JIaMIIbl HA PAa3JIMYHBIX PACCTOAHUAX OT JIMH3LI, YIJId OTPAKCHUA OT yIJIa MMaJCHHA CBCTA HAa 3CPKaAJIO,

- MOHMMAaHHE MPUHIUIA JEHCTBUS 3JIEKTPOCKONA, AJIEKTPOMETPA, TalbBAHUYECKOTO AJIEMEHTa, aKKyMyJsITopa, GoHapuKa, peocTtara, KOHICHCATOPa, JIAMIIbI
HaKaJMBaHUS U CIIOCOOOB oOecreueHus: 0€30MacHOCTH P UX MCIIOIh30BAHHH;

- 3HaHWE Ha3HAUEHUs, YCTPOICTBA U MPHUHIMNA JACUCTBUS TEXHUYECKUX YCTPONCTB: AJIEKTPOMEXaHWYECKUN WHIYKIIMOHHBIA T€HEepaTop MEpPEeMEHHOTO TOKa,
TpancopmaTop, KojaedareabHbId KOHTYP, JETEKTOP, CIIEKTPOCKOI, CrieKTporpad;

- paznuyath (QOKYC JMH3bI, MHUMBIH (OKYC M (POKYCHOE PACCTOSIHHE JIMH3bI, ONTUYECKYIO CHJIy JIMH3bl M ONTHYECKYI) OCh JIMH3bI, COOMpPAIOIIYIO U
pacCcemBarONIYIO JTHH3BI, U300paXeHMs, JaBaeMble COOMPAIOIICH U PacCEUBAIOIIEH JIMH30M;

- BIIaJiIcHUE CIOcOo0aMU BBHIMIOJHEHHUS PACUYETOB ISl HAXOXKIEHUS: CHIJIBI TOKA, HAIpPSDKEHUS, CONMPOTHUBIICHUS MPH MapajyieIbHOM U MOCIEA0BaTEIbHOM
COCAUHCHNUN IPOBOAHHUKOB, YACIBHOI'O COIIPOTUBJICHUA IPOBOIAHHKA, pa6OTbI U MOHIHOCTH JJICKTPUYCCKOI'O TOKaA, KOJIMYCCTBA TCIJIOTBHI, BBIACIACMOIO
MIPOBOAHUKOM C TOKOM, EMKOCTH KOHJIEHCATOPa, Pa0OTHI JIEKTPUUECKOT0 MOJIsl KOHAEHCATOpa, SHEPTUU KOHACHCATOPa;

- IOHUMaHHUE CYTH METO0/1a CIEKTPAJIbHOTO aHAJIM3a U €r0 BO3MOXKHOCTEH;

- YMEHHE HUCII0JIb30BATh MOJIyY€HHbIE 3HAHUSI B IOBCEAHEBHOMN KU3HU (9KOJIOTHS, OBIT, OXpaHa OKPYKAIOIIEH Cpelibl, TEXHUKa 0€30MacHOCTH).

KpanToBbIe ABJIEHUA

[IpeameTHBIME pe3yJbTaTaMU OCBOCHUS TEMBI SIBISIOTCS:

- IOHUMaHHUE U CIOCOOHOCTH OMHUCKHIBATh U OOBACHATH (PM3UUYECKUE SBICHUS: PATUOAKTUBHOCTD, HOHU3UPYIOIINE U3TyYCHHUS;

- 3HaHWE W CIIOCOOHOCTH JaBaTh OMPECIICHUS/ONMUCAHUS (PUINUCCKUX TOHATHN: PaJIMOaKTUBHOCTD, alb(pa-, 0eTa- 1 TaMMavdacTUIbl; (PU3UYESCKUX MOJIETICH:
MOJICIIH CTPOCHUS aTOMOB, nipeaiokeHHbIe [[. Tomconom u D. PezepdopaoM; mpoTOHHO-HEUTPOHHAS MOJCIIb ATOMHOTO sI/Ipa, MOJIEIIb MpoIlecca ACICHHS sSapa
aToma ypaHa; GU3UYECKUX BEJIMYMH: MMOTJIONIEHHAs 1032 U3TyueHus, KodDPHUIIMEHT KauecTBa, YKBUBAJICHTHAs 7034, IIEPUO/] MMOTypacmajia;

- YMEHHE MPUBOJIUTH MPUMEPHI U OOBSICHATH YCTPOMCTBO M MPUHIUN JEHCTBUS TEXHUUYECKUX YCTPOICTB M YCTaHOBOK: cueT4HK [ eiirepa, kamepa BumbscoHna,
My3bIPbKOBAsE KaMepa, AJIEPHBIN peakTop Ha MEJICHHBIX HEUTPOHAX;

- YMEHHE U3MEPATH MOIIHOCTb J103bI PAJAMOAKTUBHOTO H3TYYCHUS OBITOBBIM TO3UMETPOM;

- 3HaHWE (QOPMYJIMPOBOK, TIOHUMAHHWE CMBICIIa W yMEHHUE TMPUMEHSTH: 3aKOH COXPAHEHHMs MacCOBOTO YHMCIIA, 3aKOH COXPAaHEHMs 3apsna, 3aKOH
PaaMOAKTUBHOIO pacnaja, MPaBUil0 CMEIICHHUS;

- BIIQJIEHUE JKCMEPUMEHTATHHBIMH METOJaMHU MCCIEOBAaHUS B MPOIECCE M3YUCHMs] 3aBUCHMOCTH MOIIHOCTH H3JIYYCHHS MPOIYKTOB pacmaja paJoHa OT
BPEMEHU;

- IOHUMAaHHUE CYTH IKCIIEPUMEHTAILHBIX METOJIOB HCCIICIOBAHUS YACTHIL;

- YMEHHUE MCIOJIb30BaTh MOJyYCHHBIC 3HAHUS B MIOBCEIHEBHOMW KU3HHU (OBIT, 3KOJIOTHS, OXpaHa OKPY)KAIOIIEH CpPe/Ibl, TEXHUKA 0€30IMaCHOCTH H JIp.).

Ctpoenue u 3Bo0NUA Beesiennoi

Hpe)]MeTHBIMI/I peE3yjibTaTaMU OCBOCHUA TCEMBI ABJIAKOTCA:

- IPE/ICTaBIIEHUE O COCTaBe, CTPOCHUU, TPOUCXOKICHUHU U Bo3pacTe CONHEYHON CHCTEMBI;

- YMCHHUEC TPUMCHATH (1)PI31/I'—I€CKI/IG 3aKOHBI 151 00BSICHEHUS ABHUXKCHUA TIJIAHET Coreunon CHCTCMBI,

- 3HaHHE U CIOCOOHOCTH J1aBaTh OMpeAeTICHUs/ONICcaHns (PU3NUIECKUX MOHITHIA: TEOLEHTPUUYECKas U TeIHOLIEHTPUYECKask CUCTEMBI MHUPA;
- o0bsicuenue cytu 3 dekra X. [lomiepa; 3HaHue POPMYITHPOBKH M O0BSICHEHNE CYTH 3aKoHa J. Xa001a;



- 3HaHHWe, YTO CYIIECTBEHHBIMHU IMapaMeTpaMH, OTIMYAIOIIMMHU 3BE3/bl OT IUIAHET, SBJIAIOTCS MX MAcChl U MCTOUYHUKU SHEPIUU (TEPMOSIIEPHbIE PEaKLUU B
He/lpax 3Be3] M paJiMOAKTHBHBIE B HEJIpax IUIAHET), 4To 3akoH O. Xabbna SBWICA SKCHEPUMEHTAIbHBIM MOATBEP)KICHUEM MOJIENH HECTAllMOHAPHOM
Bcenennoi, otkpoiToit A. A. @punmanom;

- CpaBHUBaTh (hU3HYECKHE M OpOMTaIbHbIE IapaMeTphl IJIAaHET 36éMHOW IPYMIbl ¢ COOTBETCTBYIOLIMMM IIapaMeTpaMM IUIAHET-TMTaHTOB M HaXOIUTh B HHUX
o0Iee U pa3IMyHOE.

Boinycknuk nonyuum 603M0HCHOCHb HAYUUMbCA .

®  0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008AHUL, pONb (QU3UKU 6 pacuiupeHuu npeocmasgieHuti ob OKpyscalouem Mupe u ee 6KIa0 8 YIyYuleHue
Kauecmea HCUusHu;

®  UCNONB308AMb NPUEMBL NOCIPOCHUA PUIUYECKUX MOOeell, NOUCKA U (POPMYIUPOBKU 00KA3AMENbCME 8bl0BUHYMBIX 2UNOME3,

®  CaMOCMOAMENbHO NPOBOOUMb KOCEEHHble UBMEPEHUs U UCCIe008aHUs DUUYECKUX BeIUYUH C UCNONb308AHUEM PA3IUYHLIX CHOCOO08 U3MepeHuUs.
Quzuueckux 6enuduH, 8blOUPAMsb CPEOCmEa USMEPEHUs. C YYemOoM HeoOX0OUMOU MOYHOCMU UMepeHUll, 0O0CHOB8bIBAMb 6bl00p CNOCOOA UMEpPeHUs,
a0eKeamHo20 NOCMAsILeHHOU 3a0aye, NPo8OOUMb OYEHKY 00CMOBEPHOCMU NOIYYEHHbIX Pe3)Ibmamos;

®  BOCHpUHUMAMb UHDOPMAYUIO DUULECKO20 COOEPHCAHUAB HAYHUHO-HONYIAPHOU Jumepamype u cpeocmedx MAcco8oll UHGOpMayuu, Kpumudecku
OYeHUB8aAmMbd NOJYUEHHYI0 UHGDOPMAYUIO, AHATUSUPYS ee COOepIcane U OaHHble 00 UCMOYHUKe UHpOopMayuu,

® coz0aeamv CcOOCMBEHHblE NUCbMEHHble U YCMHble COOOWeHUss O @QUUYEeCKUX ABLEHUAX HA OCHOBe HECKONbKUX UCMOYHUKOS UHGOpMayuu,
CONpoBOAHCOAMb BbICMYNIEHUE NPE3eHMAYUel, YYUMbIEAsl 0COOEHHOCMU ayOUMOPUU CEEPCMHUKOE.

OOGecrieunTh JOCTHKEHUE IUIAHHPYEMBIX PE3yJIbTaTOB OCBOECHHUS OCHOBHOW 00pa3oBaTENbHOM MPOTPaMMBI, CO3/1aTh OCHOBY JJISI CAMOCTOSITEIBHOTO
YCIIEIIHOTO YCBOEHMsI OOYy4aroIlMMHCS HOBBIX 3HAHUM, yMEHHUH, BUJIOB U CHOCOOOB JAEATENbHOCTH JOJKEH CHUCTEMHO-AEATENIbHOCTHBIA Mmoaxon. B
COOTBETCTBUHU C ATHM IOJIXOJIOM MMEHHO aKTMBHOCTh OOYyYaroIIMXCs IMPU3HAETCSd OCHOBOM TOCTHMKEHHS pa3BHBAIOIIMX IieJiell 00pa3oBaHUsS — 3HAHMS HE
nepeaaTcss B TOTOBOM BHUJIE, a IOOBIBAIOTCS yUalIUMKCS B IIpOIiecce MO3HABAaTENbHON AEATEIbHOCTH.

OpHMM M3 MyTell MOBBIMIEHNUS MOTHBAUMKU U 3()(PEKTUBHOCTH y4eOHON AESITEIbHOCTH B OCHOBHOM IIKOJIE SIBJISIETCS BKJIIOUYEHUE y4allUXCs B yueOHO-
UCC1e008amenbCKylo U npoeKmuylo 0esameibHOCmyb, KOTOpas UMEET ClIeAyIoe 0COOEHHOCTH:

1) uenu u 3aa4M STHX BUJIOB JCATCIBHOCTH YUYAIIUXCS ONMPEICISIOTCS KaK UX JTMYHOCTHBIMA MOTHUBAMH, TaK U COIUATBHBIMUA. JTO 03HAYACT, YTO TaKas
JeSTeNbHOCTh JIOJDKHA OBITh HalpaBiieHa HE TOJIbKO Ha MOBBIIIEHHE KOMIETEHTHOCTH MOAPOCTKOB B MPEIMETHOW 00IAaCTH OINpeeIeHHbIX YUeOHBIX
JUCLUILINH, HE TOJIKO Ha pa3BUTHUE UX CIIOCOOHOCTEH, HO M Ha CO3JJaHKe MPOIYKTa, UMEIOLIEr0 3HaAYUMOCTh JIJISl IPYTHUX;

2) yueOHO-HCCIeI0BaTENbCKas M MPOSKTHAs JIESITEIbHOCTh J0JDKHA ObITh OPraHM30BaHa TaKMM 00pa3oM, YTOOBI ydYallMecsh CMOTJIM Peali30BaTh CBOH
MOTPEOHOCTU B OOILLEHUH CO 3HAYUMBIMH, PePEPEHTHBIMU TPYIIaMU OJJHOKJIACCHUKOB, yuuTened u T. 1. CTposi pa3auvHOIo pojia OTHOILEHUS B XOJ€
IeJICHANPABICHHON, MOUCKOBOM, TBOPYECKOH M MPOAYKTUBHOW JAEATEIBHOCTH, MOAPOCTKH OBJAJEBAIOT HOPMaMH B3aMMOOTHOLICHHHA C pa3HBIMH
JIOJbMHU, YMEHUSMHU TEPEXOAUTh OT OJHOrO BHMJA OOIIEHUS K JAPYyroMmy, IpHOOpPETalOT HaBBIKM HHIUBUIYAIbHOW CaMOCTOSTENbHONW paboThl U
COTPY/IHUYECTBA B KOJUIEKTUBE;

3) opraHm3anus y4eOHO-HCCIICOBATENbCKAX M TPOCKTHBIX pabOT IIKOJBHUKOB OOECIEYMBACT COYETAHWE PA3IMYHBIX BHJIOB [O3HABATEIBHON
NeSITeNbHOCTH. B 3THX BHIaX IESITEIbHOCTH MOTYT OBITh BOCTpEOOBaHBI MPAKTHYECKU JIOOBIE CIIOCOOHOCTH MOAPOCTKOB, PEATM30BAHBI JTMYHBIC
MPUCTPACTHS K TOMY HITH HHOMY BHUY JIE€STEITHHOCTH.

Conep:kanue Kypca



®u3uka u ee poJib B IO3HAHNH OKPYKAIOIIEro MUPa

dusmka - Hayka o npupojge. Gusnyeckue Tena u seneHus. Guznueckue cpoiicTBa Ten. Habmonenne n onucanue Gpuznyeckux siBieHUNd. OU3NIECKUid
SKCHepUMEHT. MoieTupoBaHue sIBJICHUNH U 00BEKTOB NMpHpobl. Pu3ndeckue BeMUUUHbL. M3Meperns GU3n4ecKux BEIMYUH: JJTUHBI, BDEMEHU, TEMIIEPATYypPHI.
Ouznyeckue mpudopsl. MexayHapoaHas CHUCTeMa €AMHUI. TOYHOCTh U MOTPEIIHOCTh u3MepeHuil. dusmueckue 3aKoHbl W 3aKOHOMepHocTH. Dusuka u
TexHuka. Hayunsiii Mmeroa no3Hanus. Poib ¢pusuku B GopMuUpoOBaHHM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.

Mexanu4yeckue siBJICHHUS

Mexannueckoe JBrkeHHe. MarepuanbHas TOUKa Kak MoJiesb (pu3ndeckoro tena. OTHOCUTEIbHOCTh MEXAHUYECKOIO ABMKEHM. ['eolieHTprudeckas u
reJInoleHTpruIecKast cucteMbl Mupa. Crucrema otcueta. @U3nuecKkue BEIMUNHBI, HEOOXOAUMBIE JUIS ONHUCAHUS JBUKEHUS, U B3aUMOCBS3b MEXAY HUMU (IIyTh,
IepeMeIleHle, CKOpPOCTb, YCKOpDEHHE, BpeMsl [BW)KEHUs). PaBHOMEpHOE U paBHOYCKOPEHHOE NpPAMOJIMHEHHOEe JBWXeHue. I'paguku 3aBUCUMOCTH
KMHEMAaTUYECKUX BEIMYUH OT BPEMEHM IIPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM JIBUKEHUH. PaBHOMEpHOE ABM)KEHHUE 110 OKpyx)HOocTU. MHepuus. HepTHOCTH
ten. B3anmopeiicteue ten. Macca tena. Msmepenne maccesl Tena. [ImotHocts BemectBa. Cuna. Enununnel cubl. MHepunansHas cuctema orcdeTa. 3aKOHbBI
Herotona. CBobogHoe nagenue ten. Cuiia TSKecTH. 3aKOH BceMHUpHoro TsaroteHus. MckyccrBennble cnytHuku 3emin. Cuia ynpyroct. 3akoH ['yka. Bec
tena. HeBecomocTs. CBs3b MEXy CHIION TsKECTH Maccoil Tena. Cuia TshKecTH Ha Jpyrux miaHerax. JJunamomerp. CnoskeHue IByX CHJI, HaIIPAaBJICHHBIX 110
onHou mpsimor. PaBHomeicTByromas cwi. Cuna Tpenus. Tpenue ckonbxkeHus. Tpenue mokos. TpeHwe B TNpupoje U TEXHUKE. HckyccmeenHbvie
cnymuuxu3emau. Ilepsas kocmuueckas ckopocmo.

Wmnynbee. 3akoH coxpaHeHus uMmIyibca. PeakTuBHOe ABmxeHue. Mexanuueckas padbora. MoumiHocts. OHeprus. [loTeHuuanbHas U KMHETUYECKas
sHeprus. [Ipespalenue oqHOro B1ia MEXaHUUYECKOM SHEPTUHU B APYroil. 3aKOH COXPaHEHUS TOJTHON MEXAHUYECKOM dHEPTUU.

[IpocTele MexaHU3MBI. Y CIIOBHsI PABHOBECHsI TBEPJOTO TEJIA, UMEIOIIETO 3aKPEIJIEHHYIO OCh IBHKEHHs. MoMeHT cuibl. LleHTp Tsbkectn Tena. Peruar.
PaBHOBecue cui Ha pblyare. Peiuarm B TexHuke, ObITy U npupoje. ITonBuxHble n HemoABHXKHbIE 0JI0KU. PaBeHCTBO pa®OT mpU MCIOJIB30BAaHUU MPOCTHIX
MEXaHU3MOB («30JI0TO€ MPaBUJIO» MeXaHUKH). Buasl paBHoBecus. KoagpuimeHt none3Horo AecTBUs MeXaHU3Ma.

Hasnenue. /laBnenue tBepabIx Ten. EnuHuibl uaMepenus nasineHus. CnocoObl u3MeHeHus naBieHus. [laBnenue rasza. OObsicHeHHE aBJieHUs raza Ha
OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX INpeacTaBieHuil. Ilepenaua naBnenus razamu u kugakoctsiMu. 3akoH [lackans. JlaBneHue >KUIKOCTH Ha JHO U CTEHKH
cocyna. CooOmraromuecst cocyasl. ATMocdepHoe naBieHue. Metoasl u3MepeHus atmocdepHoro aasineHus. OnwiT Toppuuennu. bapomerp-anepowuyn,
MaHOMETp. ATMoc(epHOe AaBlieHME Ha pa3IuYHbIX BbIcOTaX. ['MapaBinueckue MexaHu3Mbl (mpecc, Hacoc). ITopriHeBod >KMIKOCTHBIM Hacoc. JlaBiieHue
KHUJIKOCTHU U ra3a Ha IOTPY>KEHHOE B HUX TeJI0. 3aKoH Apxumena. Y cioBus miaBanus Tei. [InaBanue ten u cynos. Bo3gyxomnnaBaHue.

Koneb6arenbnoe nemwxkenne. Konebanus rpysa Ha npyxkune. CBo6oiHbIe Konebanus. KonebarenpHas cucrema. MasTHUK. AMIUIMTY/A, TIEPUOJ], 4acTOTa
KonebaHuil. I apmonuueckue konebanus. llpeBpaleHne >HEPruu MpU KojeOaTeNbHOM JBIKEHHH. 3aryxarolue KosiebaHus. BbIHyXIeHHble KoieOaHMs.
Pe3onanc. Pacnpoctpanenue konebanuil B ynpyrux cpenax. Ilomepeunbie u mpojosbHble BOJHBL JlinHA BOJIHBL. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€
pacrpocTpaHeHHs U IepHOJIOM (4acTOTo). 3ByKOBBIE BOJIHBI. CKOPOCTh 3ByKa. BbicoTa, TeMOp U TpOMKOCTB 3ByKa. 9X0. 3ByKOBOIl pe30HaHC.

TenjoBble ABJIEHUS

Crpoenne BemecTBa. ATOMBI M MOJIEKYJb. OTNBITHI, JTOKa3bIBAIOIIHNE ATOMHOE CTPOEHHUE BENIECTBA. TEIUIOBOE IBH)KEHHME aTOMOB WU MOJIEKYJI.
BpoynoBckoe neuxenue. uddysus B razax, sKUIKOCTIX U TBEPABIX Tenax. B3anMmozeicTBre 4acTull BeliecTBa. ArperaTHble COCTOSIHUS BelecTBa. Moaenu
CTPOCHHUSI TBEPJIBIX T, )KUJIKOCTEH 1 ra3oB. OOBsICHEHNE CBOMCTB Ta30B, KUIAKOCTEH M TBEP/IBIX T€J HA OCHOBE MOJICKYJSIPHO-KHHETHYECKUX TTPEICTABIICHUM.

TemmoBoe nBmwxkenue. TeroBoe paBHOBecue. Temmeparypa. BuyrpenHsst sHeprus. Pabora u Teruionepenada. TermonpoBogHOCTh. KoHBeKwms.
Nznyuenne. Ilpumepsl Temionepenadyn B NpUpoAe W TexHUKE. KoaM4ecTBO TEIUIOTHL. YAenbHas TEIUIOEMKOCTh. Pacuer kojauyecTBa TEIUIOTHI TPH



TeriooOMeHe. YaenbHas TEIUIOTa CrOpPaHUs TOIUIMBA. 3aKOH COXPAHEHUS W MPEBPAIICHUS YHEPTHH B MEXAHUYECKUX WM TEIJIOBBIX Mporeccax. [naBnenue u
OTBEpAEBaHHE KPUCTAJUIMUECKUX TeNl. YJenbHas Terora raBieHus. Vcmapenue u konaeHcauus. Kunenwe. 3aBUCMMOCTbH TeMmIepaTypbl KUIEHUS OT
JaBiieHHs. Y IeNbHas TeIuioTa napoodpa3zoBanus. BiaxHocTs Bo3ayxa. OObsICHEHHE N3MEHEHHS arperaTHOTO COCTOSIHUS BEILECTBA HA OCHOBE MOJICKYJISIPHO-
KHUHETUYECKUX TMpeacTaBieHuil. Paboma 2aza npu pacwupenuu. llpeoOpazoBaHue >HEpruM B TEIUIOBBIX MalluHaX. JIBuUrareiab BHYTPEHHETO CrOpaHUS.
[TapoBast Typouna. KI1J] TenmoBoro nurarens. Ixonocuyeckue npooiembiucnonb308aHUs Meniosoblx MAaullH.

DJIeKTPOMATrHUTHBIE SIBJIECHUS

OnexTpuzanus Qunueckux Ten. J[Ba poja sieKkTpuuecKux 3apsnoB. B3aumoneicTBue 3apsDKEHHBIX Tell. J[enMMOCTh 3JEKTPHUYEcKOro 3apsja.

DNeKTpOH. 3aKOH COXPAaHEHUS ANEKTPHUECKOTro 3apsaa. [IpoBOTHUKY, TUAIEKTPUKH U TIOTYIPOBOIHUKHU. DIEKTPOCKOIL. DIEKTPUIECKOE MOJIe KaK OCOOBIN BU
Marepuu. CtpoeHue atoma. Hanpsoicennocms snekmpuyecko2o nojis. JIeMcTBUe 3JEeKTPUYECKOro IoJisd Ha 3JeKTpuueckue 3apsanbl. Konnencarop. DHeprus
JIEKTPUYECKOTO M0JII KOHJIEHCATOPA.
Dnektpruyeckuil Tok. ICTOUHMKH TOKa. DJeKTpUUecKas Lenb ee cocTaBHble yacTh. HanpapneHnue u eiicTBUs 351eKTpUuueckoro Toka. Hocurenu snekrpuyeckux
3apsaa0B B MeTajutax. Cusa Toka. DIEeKTpUYECKOe HapshKeHNEe. DJIEKTPUUECKOE CONTPOTUBIIEHUE TPOBOIHUKOB. ENMUHUIIBI cONPOTUBIIEHUS. 3aBUCUMOCTh CHIIbI
TOKa OT HampsbkeHus. 3akoH Oma Ji1s yyacTka Lnenu. Y aenbHoe conpotusieHue. Peocrarsl. [locnenoBaTenbHoe U napajiieibHOE COEAMHEHUE MTPOBOJIHUKOB.
PaboTa 57eKTpUYEeCcKOro mojs MO MEPEMEHICHUIO SJIEKTPUYECKUX 3apsaoB. MOITHOCTh JIEKTPHUECKOro TOoKa. HarpeBaHue NMpOBOTHUKOB 3JIEKTPUYECKUM
ToKkoM. 3akoH [[xoyns-JIeHna. DinekTpuueckre HarpeBaTelbHbIe U OCBeTUTENbHBIE MpHOOphl. KopoTkoe 3ambikanue. [IpaBuia 6e3omacHocTu npu paboTe C
aNeKTponpudopamu.

OneiT Opcrena. MarautHoe nojie. MHAyKIMS MarHUTHOro nosiss. MarHuTHOE MmoJje NpsiMOro Toka. MarHuTHOE NoJie KaTylku ¢ TOKoM. IloctosHHble
MarHuThl. MarHuTHOE TOJIe TTOCTOSIHHBIX MarHuToB. MarnutHoe moisie 3emun. B3aumopeiictBue mMarHuToB. JleiiCTBME MAarHMTHOTO TOJIE HA MPOBOJTHUK C
TOKOM. ODJIEKTpUYecKkuil ABurarenb. OZHOPOJHOE M HEOAHOPOJHOE MarHuTHoe mnose. [IpaBuno OypaBuuka. OOHapyKeHHE MarHUTHOro moiid. JledcTBue
MarHUTHOTO TIOJISl Ha MPOBOJHHUK C TOKOM M JBIKYIIYIOCS 3apsDKeHHYI0 yactuity. Cuna Amnepa u cuna Jlopenya. IlpaBumno aeBoit pyku. MarHUTHBIN TIOTOK.
Omnbitel @apanest. DnekTpoMarHuTHas UHAyKuus. Hanpasnenne nnaykunonHoro Toka. [lpasuno Jlenua. SIBieHne caMOMHIyKIUU.

OnexTpoMarHuTHble KojeOanus. KonebartenbHblii KoHTyp. Ilepemensslit TOk. I'eHeparop mnepemeHHoro Ttoka. IIpeoOpazoBanHusi sHepruu B
anekTporeneparopax. Tpanchopmarop. Ilepenaya snekTprueckoil 3HEPTUU Ha PacCTOSHUE. DIEKTPOMArHuTHOE 1oJie. DIeKTPOMarHUTHbIE BOJHBL. CKOPOCTh
pacnpocTpaHEeHHUs 3JIEKTPOMArHUTHBIX BOJH. BiusiHuE 3J€KTPOMarHUTHBIX M3IYYEHHH Ha KUBble OpraHu3Mbl. [lonydeHue 3JIeKTpOMAarHUTHBIX KOjeOaHMil.
[IpuHUMIIBI paIUOCBA3U U TEJIEBUICHHUS.

DOnexTpoMarHuTHas mpupona ceta. Ckopocth cBera. Mcrounuku cBera. IlpsMonuHeliHoe pacnpocTpaHeHue cBera. OTpaxxeHHe cBeTa. 3aKOH
oTpaxkeHus cBera. [lmockoe 3epkano. M3o00paxenue npeamera B 3epkaie. IIpenomiienne csera. 3akoH mnpenomiieHus cBeta. JInH3bl. DOKYCHOE pacCTOsSHUE
nuH3bL. OnTryueckas cuia JuH3bl. M300pakenus, faBaeMble JTMH30M. ['11a3 kak ontudeckas cucrema. Ontudeckue npudopsl. [Ipenomnenue ceera. [lokazarens
npenomienus. Jlucnepcus ceera. Ligera ten. Cnextporpad u ciekrpockon. THIIBI ONTHYECKUX CIEKTPOB. Cnexmpanvhbili aHAIU3.

KBanToBbIe ABJIEHNA

Crpoenne aromoB. [lnmanerapHas mojenb atoma. lloryiomieHne W HWCIyCKaHWE CBeTa aroMamH. [IpOWMCXOXKICHHWE JTMHEHYaTBIX CIEKTPOB. OIBITHI
Pesepdopna.

PamnoakTHBHOCT KaK CBUACTEILCTBO CJIOKHOTO CTPOCHHS aTOMOB. AJb(a-, 0eTa- 1 TaMMa-u3aydeHus. PaJlMoakTHBHBIC TIPEeBPAIICHUS aTOMHBIX SIep.
CoxpaHeHue 3aps0BOr0 U MacCOBOTO YHCEN MPH SAEPHBIX peakuusx. [lepuoa momypacnana. 3akoH paiiOaKTUBHOTO pacnaja. JKCIepUMEHTATbHbBIE METOIbI
UCCIIeIOBaHMsI 9acTUIl. [I[pOTOHHO-HEUTPOHHAS MOJAEIH sapa. PU3HUECKUI CMBICIT 3apsA0BOTO U MaccoBoro uncenl. M3oromnsl. [IpaBuma cMenienus s aabga-



u Oera-pacmaza MpH SACPHBIX peakIusaX. DHeprus CBsA3M 4acTull B supe. Jlenenue simep ypana. LlemHast peaxius. SlnepHast sHepreTuka. JKOJIOTMYECKHE
npoOiemMbl pabOTBl aTOMHBIX JJIEKTpocTaHIMH. Jlo3uMerpus. BnmsHue pagvoakTHBHBIX H3IyYCHHIH Ha JKUBBIC OpPraHU3MBL. TepMoOsIepHas peakIys.
Wcrounuku sneprun CoaHua U 3BE3/1.

Ctpoenue u 3Bo0ONUA Beesiennoi

['eonenTprueckas U renvoneHTpudeckas cuctembl Mupa. Cocras, cTpoeHue u npoucxoxaeHue ConneyHon cucreMbl. Ousnueckas npupoga HebeCHbIX
ten ConHeuHoil cucteMsl. [Imanetsl u manele Tena ConHeuHoM cuctembl. CTpoeHue, usnydeHue U aBoiouus CosHua u 3Be3ld. CTpoeHUE M 3BONIOLUS
Bcenennoii. ['mnoresa bonbiioro B3phiBa.

JlaGoparopHblie padoThI
1. U3mepenne yckopeHusi CBOOOHOTO Ta/ICHUS.
2. UccnenoBanue 3aBUCMMOCTH TIEPUO/IA U YaCTOTHI CBOOOAHBIX KOJIEOAHUN MasiTHUKA OT JUIMHBI €0 HUTH.
N3ydenue sBIEHUS 3IEKTPOMATHUTHON MHIYKIIAH.
Habmroienue CriiomHoro u TMHEHYaThIX CIIEKTPOB UCITYCKAHHUS.
H3mepeHune ecTeCTBEHHOTO PaJualliOHHOTO (OHA T0O3UMETPOM.
W3yuenue nenenus siapa atoMma ypana no ¢potorpaduu TpeKos.
N3ydeHue TpeKkoB 3apsyKEHHBIX YaCTHUI IO TOTOBBIM (pOTOrpadusiM.

No ok ow

9 kiacc
102 yaca B roja, 3 yaca B HeJ€eJII0

Ne n/m | Ha3Banue pa3jena KoumuectBo | B Tom uncie B ToM 4ucie
4acoB KOHTP. pabdotr | 1adop. pador
1 3aKOHBI B3aUMOJICHCTBUA U 37 2 2
JIBUKCHHUS TET
2 Mexannueckue KoneOaHus u 15 1 1
BOJIHBI. 3BYK
3 DIEKTPOMArHUTHOE TI0JIe 25 1 2
4 CtpoeHre aTOMa ¥ aTOMHOTO 20 1 3
saqpa
5 CrtpoeHue u BOJIIOIHS 5
Bcenennon
Hroro: | 102 5 8




DopMbI aTTECTALMH
ATTecTanus IKOJIbHUKOB, MPOBOJUMAs B CUCTEME, MO3BOJISIET, HAPALY C GOPMUPYIOLUIUM KOHTPOJIEM MPEIMETHBIX 3HAaHUU, IPOBOJAUTH MOHUTOPHUHT

YHHUBEPCAJIbHBIX U MPEAMETHBIX YUeOHBIX JIEHCTBUH.

1. TIpomexytouHas (hopMHUPYIOIIAs) aTTECTAIUS:

e camocTosTeNbHbIe paboThI (10 10MuUHYT);

e naboparopHo-mipakTHueckue padotsl (0T 20 10 40MHUHYT);

e (ponrtanpHbIe ONMBITH (10 10MUHYT);

® MAarHOCTHMYECKOETECTHPOBaHHE(OCTATOUHBIE3HAHUATIOTEME, yCBOCHUETEKYIIEroOy4e0HOr0 MaTeprana, COmyTCTBYIOIIee MOBTOpeHue) — 5-15MunyT.
HroroBas (koHCTaTUpYIOLIasi )aTTECTALIHSL:

® KOHTpOJbHBIE pabOTHI (40MUHYT);

e 3auer (40 MuHYyT).
Bo Bcex cimydasix olleHKa CHUXKAETCS, €CIH yJalluics He coOIo1all TpeOOBaHM ITpaBuil 0€301MacHOTO TPyaa.

KanenpapHo-temaTndeckoe nNJ1IaHUpPOBaHHE
(102 yaca — 3 yaca B He/1eJ10)

Pabouas nmporpamma ¢u3uke cocraBieHa ¢ y4éTom paboueil mporpaMMbl BOCTIUTAHHS:
1. [IpuBneyeHre BHUMAaHUSI IIKOJIBHUKOB K IIEHHOCTHOMY aCIIEKTY U3y4aeMbIX Ha YPOKaxX SIBICHUM.
2.IlpuMeHeHNe Ha ypOKe UHTEPAKTUBHBIX (pOpM pabOThI yyaruxcs.

3.Ucnonb30BaHne BOCIUTATEIbHBIX BO3MOXKHOCTEN COJIEpKaHUsl y4eOHOro IpeaMeTa.

No | Tema Tun ypoka Bun DIJIEMEHTHI COJIEPKAHUS [TImanupyembie pe3yIbTaThl Harano | Jlara mo
yp | ypoka KOHTPOJIA JIaHy bakry
OKa MetanpeameTHbie [IpenmeTHbIE




Paznen 1. 3akonbl B3auMoaeiicTBus v ABU:KeHUs TeJ1 (34 yaca)
Tema 1. IIpsiMoJinHeiiHOe paBHOMepPHOe ABH:KeHHe (6 YacoB)

TexHuka Ypok ®poHTaneH | Mexanudeckoe BbIaenstor 1 0CO3HaroT To, Oco3HaroT cBou
6e3onacHo | 0000IIEeHUs U BIN JBUKCHHUE, YTO YK€ YCBOEHO U 4TO €Ille | JEHCTBUA. Y MEIOT
CTH B | cCUCTeMaTH3all onpoc OTHOCHUTEIIBHOCTh IIOJJIEKUT YCBOCHHUIO, 3a/1aBaTh BOIPOCHI U
KabuHeTe | Uu JBUKCHHUS OCO3HAIOT Ka4eCTBO U CIIyIIaTh
¢buznku YPOBEHb YCBOCHHUS co0eceHHKa.
(Th). Bnaneror
Marepuan BepOAIbHBIMU U
bHas HeBepOaTbHBIMU
TOYKa. CpeICTBaMH OOIIEHUS
Cucrema
OTCUeTa.
[Iepemenie | BBoanslii ypok - | @usudecku | Tpaekropus, myThb, Briiensaror u 0co3HaroT ToO, YMmeror
HUE. IIOCTAaHOBKA U 71 IepeMelIcHue YTO YK€ YCBOEHO U 4YTO €lle | 0OOCHOBBIBATDH U
CrnoxeHue | peuieHue oomei | AUKTaHT MOJJIEKUT YCBOEHHUIO, JIOKa3bIBaTh CBOIO
BEKTOPOB | yueOHOI 3aaun OCO3HAIOT Ka4eCTBO U TOYKY 3peHus. meror
YPOBEHb yCBOEHUS HaBBbIKU
KOHCTPYKTUBHOT'O
00IICHUS,
B3alMOIIOHUMAHMUSI
Ilyte 1 Pemenue OtBer y ITyTe 1 cKOpOCTH BbIaensror u 0CO3HaIoT TO, [TnanupyroT yue6HOE
CKOpPOCTb. | y4eOHOM 3aJjauu | JOCKH IIPY PABHOMEPHOM YTO YK€ YCBOEHO M 4TO €ll€ | COTPYJHUYECTBO C
— TOUCK U JBUKECHUH MOJJIEKUT YCBOEHHUIO, YUUTENIEM U
OTKPBITHE OCO3HAIOT Ka4eCTBO U CBEpPCTHUKAaMH,
HOBOTO crioco6a YPOBEHb YCBOCHHUS OIPEIEIAIOT
NercTBUS (GYHKIIUN YYaCTHUKOB
U CIIOCOOBI
B3aUMOJICUCTBUA
[Ipssmonun | Pemenne Pa6oramo | Ilpsmo- BbIaenstor 1 0Co3HaroT TO, Obmarorcs u
eitHoe YacTHBIX 3a/la4 | KapTouyKkaM | JMHEHHOE YTO YK€ YCBOEHO U UTO €IlI€ | B3aUMOJCHCTBYIOT C
paBHOMEp | — OCMBICIICHHUE, paBHOMEpHOE MOJJIEKUT YCBOCHHUIO, MTapTHEPAMH I10
HOE KOHKpEeTH3alus JBUYKEHUE OCO3HAIOT Ka4eCTBO U COBMECTHOM
JBUKEHHE. | U OTpabOTKa YPOBEHb YCBOCHHUS JIeATEITbHOCTH WIH
I'paduuec | HOBOrO criocoba oOMeHy
KO€ JNEUCTBHUS NTPU uH(popmanuen




IIPECTaB | pelIeHUN
eHue KOHKPETHO-
IPSIMOJIUH | MIPAKTUYECKUX
€lHoro 3a1a4
paBHOMEpP
HOTO
JIBUOKCHMUSI
Pemrenue Pemrenue Camocroste | [IpsamonuneitHoe BEIensa0T 1 0CO3HAIOT TO, VYyarcs
3aJa4  Ha | YaCTHBIX 3a/1a4 | JIbHasd paBHOMEpHOE YTO YK€ YCBOEHO U 4YTO €Ill€ | OPraHU30BBIBATH U
IpPSIMOJINH | — OCMBICIIEHHE, | paboTa JBUKCHHE MOJJIEKUT YCBOEHHUIO, IUIAHUPOBATh yueOHOe
enHoe KOHKpPETH3aLus OCO3HAIOT Ka4eCTBO U COTPYAHUYECTBO C
paBHOMEp | U 0TpabOTKa YPOBEHb yCBOEHUS YUUTENIEM U
HOE HOBOTO criocoda CBEpPCTHUKAMH
JBUKCHHE. | JEHCTBUS
Hrorosoe | Ypok KOHTPOJIb [IpssMonunenHOE OueHuBaOT JAOCTUTHYTHIN C nocraTouHoi
IIOBTOPEH | KOHTPOJIA paBHOMEpHOE pe3ysbTaT IIOJIHOTON U
ue 10 | OLIEHKU U JBUYKEHUE TOYHOCTBIO
TeMe KOPPEKLH BBIPAXaKT CBOU
«IIpAmonu | 3HaAHUI MBICIIU
HEHHOe ydarmxcs
paBHOMEp
HOE
JBUKECHHE
»

Tema 2. [IpsiMmosinHeliHOe paBHOYCKOpeHHOe ABH:keHue. KpuBosmHeiiHoe nBukenue (10 yacos)
[Tpsimonun | KomOunuposa O@usnuecku | IIpsamonnHeiinoe CamMocTosATENBHO OOwarores u
enHoe HHBIN YPOK 71 PaBHOYCKOPEHHOE bopMynupyroT B3aUMOJICUCTBYIOT C
PaBHOYCKO JUKTaHT JBUKECHHUE, MIO3HABATEJIbHYIO 1IEIIb, napTHEpamHu 110
peHHoe YCKOpEHUE MIPEABOCXHUIIAIOT PE3YNbTaT U | COBMECTHOM
JBUYKEHUE. YPOBEHb YCBOCHHUS JESATEIIBHOCTH WU
Yckopenu oOMeny
e uHpopmanuei
Ckopocts | Kom6unuposa O®pontanbH | CkOpocTh, rpaguk Crapst yueOHyI0 33/1a4y Ha VYyarcsa
IPSIMOJIMH | HHBIM YPOK. I CKOPOCTH IIpU OCHOBE COOTHECEHUS TOTO, OpraHU30BBIBATH U
€MHOTO Urenue onpoc JBHKEHHH C YTO y’K€ U3BECTHO U YCBOEHO, | IUIAaHUPOBATh yueOHOE
PaBHOYCKO | rpa)uKoOB, YCKOPEHUEM U TOT0, UTO €I1I€ HEU3BECTHO | COTPYAHUYECTBO C




PEHHOTO orpeJiesieHue YUUTENEM U
IBUKEHUS | (pU3MUEeCKUX CBEpPCTHUKaMH
.I'paduk | BenmuuuH.

CKOPOCTH.

9 [Tepemernie | Ypox Camocrosite | [lepemenienue npu CamocTtosiTensHO Oobmarorcs u
HUE TpU U3YYEHHUS U JbHAs JBUKEHHUHU C bopMynupyroT B3aMMOJICHCTBYIOT C
IPSIMOJIMH | IEPBUYHOTO pabora YCKOpEHUEM MO3HABATENBHYIO LIEb U napTHepamH 110
eHOM 3aKpEIUICHUS CTPOSAT JIEUCTBUS B COBMECTHOM
PaBHOYCKO | HOBBIX 3HAHUI COOTBETCTBUH C HEH JEeSITeTbHOCTH WIH
pEHHOM obmeHy
NIBIDKEHUU uH(popmanuen

10 | Ilepemere | Ypoxk @ponransh | [lepemerienue npu Cnngarot crocob u OOmrarores u
HUE TIpU | U3YYECHHUS U BIif MPSIMOJIUHEITHOM pe3yNbTaT CBOUX JACUCTBUMN C | B3aUMOJEHUCTBYIOT C
NPSIMOJIMH | IEPBUYHOTO OTpoc PaBHOYCKOPEHHOM 3aJJaHHBIM TaJIOHOM, napTHEpamH 110
eitHOM 3aKperIeHUS JBUKCHUH 0e3 00HapyXUBAIOT OTKJIIOHEHUSI | COBMECTHOM
PaBHOYCKO | HOBBIX 3HAHUI HavaIbHON ¥ OTJIMYHSA OT HTAJOHA JEeSITETLHOCTH WIH
pEHHOM CKOpPOCTH oOMeny
JIBIKCHUU uHpopmarmen
6e3
HavaIbHO
i
CKOPOCTH.

11 | Jlabopato | JlaGopatopuas | Ocdopmuen | MccnenoBanue OOwarores u
pHas pabora, ue PaBHOYCKOPEHHOTO CamocTosTensHO B3aUMOJICUCTBYIOT C
pabota HaJu4ue paboThI, JBYOKEHUS 0e3 bopmynupyroT napTHEpamHu 110
Nel. TaOJINIIEL, BBIBO/I. HavaJILHOU MMO3HABATENBHYIO LENb U COBMECTHOU
«HMccneno | pucyHka, CKOpOCTH. CTpOSIT ACHCTBUS B JeSITeTbHOCTH WIH
BaHUE MIpaBUIIHHBIE COOTBETCTBHUH C HEH oOMeHy
PaBHOYCKO | MpsIMBIE, uHpopmanuen ,
PEHHOTO W3MEpEeHUs, PabGotaroT B rpyme
JIBMDKEHUST | OTBET C
0e3 eAMHUTIAMU
HayalbHO | U3MEPEHUus B
" CHU, BBIBOS.

CKOpPOCTH
12 | Pemenne | KomOuHMpOBa ®poHrtaneH | [IpsmonnHeliHOE BHOCAT KOpPEKTHBBI 1 PaGorator B rpymnmne




3a/1a4 Ha HHBIN YPOK. bl PaBHOYCKOPEHHOE JIOTIOTHEHHUS B CITIOCOO CBOUX
MPSAMOJIMH ompoc NBIDKEHUE b ()5 (6 9:950

enHoe

PaBHOYCKO

peHHOE

JIBUYKEHUE.

13 | lpsimonuH | Ypok Tect JIBr>KeHue Tena 1mno CraBsT yueOHy10 3a/1auy Ha OOMEHHBAIOTCS
efHoe U W3y4YeHUs U OKPY’KHOCTH C OCHOBE COOTHECEHUS TOTO, 3HaAHUSIMU MEXITY
KPUBOJIMH | TIEPBUYHOTO LIEHTPOCTPEMUTENBHBI | UTO Y€ U3BECTHO U YCBOCHO, | YJICHAMU IPYIIIbI 15
efHoe 3aKpEIUICHUS M YCKOPEHHEM U TOTO, YTO €I1I€ HEU3BECTHO | MIPUHATHUSA
JBUKEHHE. | HOBBIX 3HAaHUUI 3P PEKTUBHBIX

COBMECTHBIX peHICHUI

14 | Iswxenue | Ypok O®ponTanbH | [BH>KeHUE Tena 1o CraBsT yueOHYI0 3a/1a4y Ha PaGotatot B rpymie

Tena 1o U3y4YeHUs U bl OKPY>KHOCTH C OCHOBE COOTHECEHUS TOTO,
OKPY>KHOC | TIEPBUYHOTO onpoc LIEHTPOCTPEMUTENBHBI | UTO Y€ U3BECTHO U YCBOECHO,
TH C 3aKpEIUICHUS M YCKOPEHHEM U TOTO, UTO €I11€ HEU3BECTHO
MOCTOSIHH | HOBBIX 3HAHUU

oi 1o
MOJYJIIO
CKOPOCTH
10.

15 | Pemenue | KomOuaHpOBa PaGora y JIBr>keHue Tena no Boiaenstor u 0co3HaroT To, VYuyarcs ynpaBusTh
3a/1a4 Ha HHBIN YPOK. JIOCKH OKPY>KHOCTH C YTO YK€ YCBOCHO W YTO €IIe | MOBEJICHUEM MapTHEepa
JBUYKEHUE LIEHTPOCTPEMUTEIIbH MOJJIEKUT YCBOEHHUIO, — yOexiath ero,
Tena 1no bIM YCKOPEHUEM OCO3HAIOT Ka4eCTBO U KOHTPOJIMPOBATH,
OKPY’KHOC YPOBEHb YCBOEHHSI. KOPPEKTUPOBATh U
TH C OIICHUBATH €TO
MOCTOSIHH JIEHCTBUS
oi1 o
MOAYJIIO
CKOpPOCTh
10
CKOpPOCTh
10.

16 | Kontpons | Ypok Kontposnb Mexanunueckoe CamocTtosTenbHO C nocratouHoi
Has KOHTpPOJIA JIBUKEHUE bopMynupyroT MOJIHOTOM U
pabora OLICHKH U MMO3HABATENIbHYIO 11EJb U TOYHOCTHIO




«Kunemar | koppexkuuu CTpOSIT ACHCTBUS B BBIPA)KAIOT CBOU
UKa 3HAHUU COOTBETCTBUU C HEU MBICIIU
MaTepHalb | yJaluxcs
HOMI
TOYKI

Tema 3. 3akonbl fuHaMuku (16 yacos).

17 | Oraocure | Ypok PaGora y OTHOCHUTENBLHOCTD CoCTaBIIOT IJIaH U OOmaroTes 1
JHHOCTD W3yUYCHUS U TOCKH MEXaHUYECKOTO MOCJIEIOBATEIBHOCTD B3aUMO/JICHCTBYIOT C
MeXaHU4e | NEepPBUYHOIO JIBYDKEHUS. neiictBuil. Onpenensor napTHepamH 110
CKOTO 3aKpeIuIeHUs MOCJIEI0BATEIBHOCTD COBMECTHOH
JIBMDKEHUS | HOBBIX 3HAHUIA IPOMEKYTOUHBIX 1LIeJIeH ¢ JeSTeIbHOCTH WIH

Yy4€TOM KOHEYHOTO oOMeny
pe3yJbTara uHpopmanuei

18 | Unepuman | Pemenne @®ponrtanel | [lepBblii 3aKkoH CraBsrt yueOHyI0 33/1a4y Ha OOMeHuBarTCS
bHBIE YaCTHBIX 3a/1a4 | bIH HeroToHa. OCHOBE COOTHECEHHUS TOTO, 3HAaHUSIMH MEX]Ty
CHCTEMBI | — OCMBICTICHHE, | OIPOC YTO YK€ U3BECTHO U YCBOCHO, | WICHAMM TPYIIIBI JJIsI
oTcYera. KOHKpETU3aIHs U TOTO, YTO €Il HEU3BECTHO | IPUHATHS
[IepBb1it u oTpaboTKa 3¢ (HEeKTUBHBIX
3aKOH HOBOTO crioco6a COBMECTHBIX PELICHUN
HeroTona. | melicteus npu

peleHnu
KOHKPETHO-
MIPAKTUYECKHX
3aad

19 | Bropoit Komb6unupona Ousznyecku | Bropoii 3akon CamMocTosATeNbHO OOMmeHuBaroTCs
3aKOH HHBIN YpOK i HeroToHa. bopmynupyroT 3HAaHUSIMH MEX]TY
HrroToHa. JTUKTAHT MO3HABATENbHYIO LIETb U YJICHAMHU TPYIIIBI JJIs

CTpOSIT NEUCTBUS B

IPUHATHA




COOTBETCTBUH C HEU

3P PEKTUBHBIX
COBMECTHBIX PEIICHUI

20 | Pemenue PaGora y Bropoii 3akoH Bbiensor u 0CO3HaIOT TO, OOmrarores u
3amad Ha | UHauBuayanbHa | TOCKU Herotona. YTO YK€ YCBOEHO U YTO €Ille | B3aUMOJICHCTBYIOT C
BTOpOH g pabora MOJUICKHUT YCBOCHHUIO, napTHEpaMH 110
3aKOH OCO3HAIOT KauecTBO U COBMECTHOM
HeroTtoHa. YPOBEHb YCBOCHHS NEeSITeTbHOCTH WIH
obmeHy
uHpopmanuei
21 | Tperuii KomOunuposa ®pontansH | TpeTuii 3aKoH Cnnyarot croco6 u VYuarcs ynpaBisiTh
3aKOH HHBIN YPOK bII Herorona. pe3ynbTaT CBOMX JEHCTBUM C | IIOBEICHUEM IIapTHEpa
Herotona. orpoc 3aJJaHHBIM TAJIOHOM, — y0exiathb ero,
O0OHApPYKUBAIOT OTKIOHEHHUS | KOHTPOJIUPOBATH,
Y OTJIMYHMSA OT TAJOHA KOPPEKTUPOBATh U
OLICHUBATh €r0
NEUCTBUA
22 | Pemenne | KomOunuposa Pa6oramo | 3akonsl HetoToHa BHOCAT KOppPEKTUBBI U Obmatorcs u
3aa4 10 | HHBIA YpOK KapTO4YKam JIOTIOJTHEHHS B CIIOCO0 CBOMX | B3aUMOJICHCTBYIOT C
TEME: Ha JIEHCTBHAN [IapTHEPAMHU 110
3aKOHBI COBMECTHOM
HeroTtoHa. NEeSITETTHHOCTH WIJITH
oOMeHy
uHpopmanuen
23 | Cobomuo | I'pymmoBast ®ponrtansH | CBOOOHOE TTAJIEHUE OCO03HAaIOT Ka4yecTBO U VYuatcst ynpaBisiTh
e najieHue | ppoHTaIbHAS I} TeJl. YPOBEHb YCBOCHUS MOBEJCHUEM NIapTHepa
TeNl. pabora orpoc — ybexathb ero,
KOHTPOJIHMPOBATh,
KOPPEKTHPOBATh U
OLIEHUBATh €r0
JIEUCTBUS
24 | JIsmxenue | KomOGuHMpoBa @ponransH | CBOOOIHOE Ma/IeHHE, O1eHHUBaIOT TOCTUTHYTBHIH VYyarcst ynpapisTh
Tena, HHBIN YPOK 13171 JIBYDKEHUE Tela, pe3yibTaT MOBEJICHHEM TTapTHepa
OpOIIIeHHO orpoc OpOILIEHHOTO — yOexats ero,
ro BEPTUKAIHLHO BBEPX KOHTPOJIMPOBATb,
BEPTHKAIb KOPPEKTUPOBATh U
HO BBEpX. OIICHUBATh €r0

NEeNCTBUS




25 | Bectena | I'pynmoBas PaGoramo | Bec Tena BHoOCAT KOppPEKTUBEI U OOMeHuBarOTCA
IBUKYyIIET | ppoHTaIbHAs KapTOYKaM | JBHIKYILErocs ¢ JIOTIOJTHEHHUS B CITOCOO CBOUX | 3HAHUSIMU MEXKITY
ocs C pabora YCKOPEHUEM. JIEUCTBUI YJIEHAMU TPYIIIBL IS
yCKOpeHue NPUHSITUS
M. 3 PEKTUBHBIX
Hesecomo COBMECTHBIX pEUICHUI
CTb

26 | Pemenue Pabota 'y 3aK0H BCEMHUPHOTO OLEeHUBAIOT JOCTUTHYTHIN OO6mraroTcs u
3agad Ha | CaMOCTOSITENbH | JOCKU TATOTCHHUS. pe3yibTar B3aUMOJICHCTBYIOT C
IBUKEHHE | as padora, napTHEpamH 1o
Tena moj | pelIeHue 3a1a4 COBMECTHOM
JeCTBUE | pa3HOil cTereHu JESTEIIbHOCTH UITN
M CHJIBI CJIOKHOCTH. obmeny
TSKECTH. uHpopmanuen

27 | 3akoH Pemenne Camocrosite | Cuna TSXKECTU U CocTaBistoT IJ1aH U VYuarcs ynpasiATh
BceemupHo | yueOHOI 3aaun | IbHAs yCKOpEHUe MOCIIe0BATEIHHOCTh MOBE/ICHUEM NapTHEpa
ro — MOUCK U pabora CcBOOOHOTO neiictBuil. Onpenenstor — ybexats ero,
TATOTEHUS | OTKPBITHE MajeHUs. MOCIIe0BATEIHHOCTh KOHTPOJIMPOBATb,

HOBOTIO criocoda MIPOMEKYTOUHBIX IIEJIeH C KOPPEKTHPOBATh U
NecTBUS Y4€TOM KOHEYHOTO OILICHUBATh €r0
pe3yJbrara JICHCTBHSI

28 | Yckopenu | Hammume Camocrosare | Cuna TsKecTu U CamocrosTenbHO Pab6otarot B rpymnme
e TaOITUIIH, TBHAS YCKOpEeHHE bopmyHpyOT
CBOOOJTHOT' | PUCYHKA. pa0ora. CBOOOHOTO MO3HABATENbHYIO LIENb U
0 TIaJIeHUs naIeHUs CTpOSIT ACUCTBUS B
Ha 3emiie COOTBETCTBUM C HEH
U IPYTUX
HEeOeCHBIX
Tenax.

29 | JIabopato | JIaboparopHast | Odopmiuen | M3mepenue CamMocTosATeNnbHO OOwarores u
pHas pabora, ue YCKOPEHUSI CBOOOTHOTO | (OPMYITHPYIOT B3aUMOJICHCTBYIOT C
pabora HaJIn4yue paboThI, NaJIeHusl. MO3HABATENbHYIO LIETb U napTHepamH 1o
Neo2 TaOJINIIGL, BBIBO/I. CTpOSIT NEUCTBUS B COBMECTHOU
«M3mepeH | puCyHKa, COOTBETCTBHUHU C HEMl. NEeSITeTbHOCTH WIH
ue MIPaBUIIbHBIE oOMeHy
YCKOPEHHUS | TIPSIMBIE, uHpopManmen.




CBOOOJHOT | U3MEpPEHUS,

0 OTBET C

NAJCHUS». | AUHULIAMU
MU3MEPEHUS B
CH, BBIBO/I.

30 | JIBmxeHue Tect unu pedepar Cuna TsKecTy U CocCTaBJsIOT IJIaH U VYuarcs ynpaBisiTh
HCKYCCTBE Oecena o YCKOPEHHUE [10CJIEI0BATEIBHOCTh [IOBE/ICHUEM NIapTHEPA
HHBIX BOIIpOCam cBOOOHOTO nerctuil. Onpenenstor — y0exiathb ero,
CILyTHUKO ypOKa, NaJCHUS II0CJIEI0BATEIBHOCTh KOHTPOJIMPOBATb,
B 3eMJIH U cooO1IeHus MIPOMEXKYTOUHBIX LIEJIEH C KOPPEKTUPOBATh U
KOCMUYEC yJaumxcs, Y4€TOM KOHEYHOTO OLICHUBATh €r0
KHX MPE3ECHTALIUH. pe3ynbTaTa JIEHCTBUS
KopaOJei.

31 | Pemmenne | Tectc Pa6ora o 3axoHbl HproTOHA Boiaensror u 0Co3HaIoT TO, Perynupyror
3aJad  Ha | B3aUMOIIPOBEPK | KapTOUYKaM YTO YK€ YCBOEHO U YTO €llle¢ | COOCTBEHHYIO
3aKOHBI ot c MOJIEKUT YCBOEHHUIO, JIeATEIbHOCTh
HerotoHna. IIPOBEPKOIL OCO3HAIOT KauecTBO U [IOCPEACTBOM

y YPOBEHb YCBOCHHUS pEeYEBBIX NEHCTBUMA
JIOCKH

32 | UroroBeiii | MunuBunyansHa | Tect 3aKOHBI TUHAMHUKHU OLeHMBaOT JOCTUTHYTHIN C nocratouHOM
YPOK 1O s paboTa pe3ynbTaT MOJIHOTON U
TeMe TOYHOCTBIO
«3aKOHBI BBIPAXalOT CBOU
JTUHAMUKHU MBICJIH
»

Tema 4. UmnyJibe Tes1a. 3aK0H coXpaHeHHst UMIYyJibca (5 yacoB)

33 | Umnynec | KomOuHMpoBa Camocrosite | Immynbc Tena. CraBaT yueOHYyIO0 3a7jauy Ha ITonumaroT
Tena HHBIN ypOK JbHAs 3aKOH COXpaHEHUS OCHOBE COOTHECEHHUS TOTO, BO3MO>KHOCTh
3aKoH pabota HMITyJIbCa YTO YK€ U3BECTHO U YCBOEHO, | Pa3JIMYHBIX TOUEK
COXpPaHEH Y TOTO, YTO €Ille HEU3BECTHO | 3PEHHUs, HE
us COBIMAJIAOIIUX C
UMITyJIbCa cOOCTBEHHOM

34 | PeakTuBHO Tect nin ®usnyecku | PeaktuBHOE CamocTosTensHO [Tonnmarot
e Oecena o 71 JBUKEHHUE. bopMynupyroT BO3MOKHOCTh
JBUKCHHUE. BOIIpOCaM JUKTaHT MIO3HABATENIBHYIO 1IENIb U pa3IMYHBIX TOYEK
pakeTsl. ypOKa, CTpPOSIT NEUCTBUS B 3peHus, He

coo0IIEHHs

COOTBETCTBUM C HEU

COBIIagar0Omux ¢




yJaiuxcs, COOCTBEHHOI
pe3eHTalUH.
35 | Dueprus. | Ypok PaGoramo | 3akoH Beiensitor u 0Co3HaIoT TO, VYuyarcs
3aKkoH U3YYEHHUS U KapTOYKaM | COXpaHEHUs YHEPIUU YTO y’KE€ YCBOEHO U YTO €Ille | apryMEHTHPOBaTh
COXPAaHEH | IEPBUYHOIO C MOJJIEXKUT YCBOEHHUIO, CBOIO TOUKY 3pEHUSI,
us 3aKperICHUS MIPOBEPKOit OCO3HAIOT KauecTBO U CIIOPUTH U OTCTaUBAaTh
SHEPIUU. | HOBBIX 3HAHUH |y YPOBEHb YCBOEHUS CBOIO TIO3UILIUIO
JOCKH HEBPaKJIEOHBIM JIJIs
ONIOHEHTOB 00pa3oM
36 | Pemenue | CamocrositensH | PaGota mo 3aKOHbI TUHAMUKHU Cnnyarot croco6 u Perynupyrot
3aja4 Ha | asg paboTa uiau KapTOYKaM pe3yJbTaT CBOMX JEHCTBUH C | COOCTBEHHYIO
3aKOHBI TECT, pellIeHue | C 3aJJaHHBIM TAJIOHOM, JESTEIbHOCTD
COXpAaHEH | 3a7a4 pa3HOU MIPOBEPKOM 00HApY>KMBAIOT OTKJIOHEHUSI | OCPEICTBOM
usl. CTETeHU y Y OTJIMYMSA OT TAJOHA peUeBbIX NEHCTBUI
CJI0KHOCTH. JIOCKH
37 | Kontpons | Tectc KOHTpPOJIb 3aKOHbI JUHAMUKH OueHuBaOT JAOCTUTHYTHIN Perynupyror
Hast B3alMOITPOBEPK pe3ynbTaT COOCTBEHHYIO
pabora oi JIESITEIIbHOCTD
«/InHamuk MMOCPEACTBOM
a peUeBbIX JEHCTBUI
MaTepuaib
HOU
TOUKH
Paznen 2. Mexanuveckue koJiedanus. 3Byk (15 yacos)
38 | Konebare | KomOuHHMpoBa Ousznyeckn | Konebanus. Bhiensitor u 0co3HaroT To, Hcnonb3yror
JIBHOE HHBIN YpOK i KonebarenbHas YTO Y)K€ YCBOCHO M YTO €Ile | a/IeKBaTHbIE
TIBYDKEHUE. TMKTAHT cucrema. MasiTHUK. MOJJIE)KUT YCBOEHHUIO, SI3BIKOBBIE CPECTBA
CB0OOIHBI OCO3HAIOT KauecTBO U JUIS OTOOpaskeHUst
e YpOBEHb YCBOEHUS CBOMX YYBCTB,
Kosie0aHus MBICIIEH U
noOy>KJIeHU I
39 | Xapakrep | Ypok dusnyeckn | AMILIIUTYAA, BoIaenstor 1 0CO3HaIoT TO, Hcnons3yror
WCTHKH W3YYCHUS U i nepuof, dasa, YTO y’K€ YCBOEHO M YTO €Il | a/IeKBaTHbIE
KoJIe0aHU | EPBUYHOTO JUKTAHT 4acToTa MOJIEKHUT YCBOCHHUIO, A3BIKOBBIE CPEICTBA




i 3aKpeTICHUS OCO3HAIOT KaueCTBO U JUTSL OTOOpayKEHUS
HOBBIX 3HAHUHN YPOBEHb YCBOEHUS CBOMX YYBCTB,
MBICTIEN U
OOy X ACHUI
40 | T'apmonuu | Ypox Ousnyecku | ['apmonmnueckue CamocTtosiTensHO OnuceiBaroT
€CcKue U3YYEHHUS U i KoJeOaHusl. bopMynupyroT coJiep>kaHue
KoJeOaHus | IEPBUYHOTO JTUKTAHT [IpyxuHHBIH 1 MO3HABATENIBHYIO TIEJTb U COBEPIITACMBIX
3aKpEIUICHUS MaTeMaTHUYECKUI CTPOSAT JIEUCTBUS B JIEHCTBUM C LIEIIBIO
HOBBIX 3HAHUHT MasITHUKH. COOTBETCTBUU C HEH OpPUEHTUPOBKH
peIMETHO-
IIPAaKTUYECKON WU
WHOM e TENIbHOCTH
41 | Jlaboparo | JlabopatopHas | Odopmien | MccrnenoBanue Cnu4aroT crmoco0 u PaGoratot B rpymre
pHas pabora, ue 3aBHUCHUMOCTH pe3yNbTaT CBOUX JAECUCTBUM C
pabortaNe3 | Hanmuume paboThI, MIepPHOJIa H YaCTOTHI 3aJJaHHBIM TAIIOHOM,
«Uccneno | Tabmuisl, BBIBO/I. CBOOOIHBIX 00HapyXUBAIOT OTKJIOHEHUS
BaHUC pPUCYHKA, KoJeOaHui Y OTJINYUS OT 3TAJIOHA
Koje0aHu | MpaBUJIbHbBIE MaTeMaTH4eCKOro
i psIMBIE, MasiTHUKA OT €ro
HUTSHOTO | U3MEpEeHus, JUTUHBI.
MasiTHUKA | OTBET C
» eAMHULIAMU
U3MEpEeHUS B
CH, BBIBOSI.
42 | Pemenne | Pemenwue 3amau | Camoctosite | ['paduk Cnuuarot crnoco6 u Perynupyrot
3a/a4 [0 | pa3HoM cTeneHu | JbHas TapMOHHYECKHUX pe3yNbTaT CBOUX JACUCTBUN C | COOCTBEHHYIO
TEME CJIO’KHOCTH paborta KoJe0anuii, 3aJJaHHBIM dTaJI0HOM, NEeATENBHOCTD
«"apmonn orpezeneHue 00HapyXUBAIOT OTKIIOHEHHS | MIOCPEICTBOM
YECKUE OCHOBHBIX W OTJIMYHS OT dTAJIOHA pEUEBBIX JIEHCTBUI
KoneOaHus XapaKTePUCTUK
» KoJ1e0aTenbHOro
JIBUKCHHUSI
43 | 3aryxatomr | KomObunuposa 3anaHus Ha | 3aTyxaHue BoIaenstor 1 0CO3HaIoT TO, OnuceiBaroT
ue u HHBIH YPOK COOTBETCTB | CBOOOJIHBIX YTO YK€ YCBOCHO U YTO €Ile | COAEPIKaHHE
BBIHYXKJCH ue KoJeOaHu. MOJTIE)KUT YCBOCHHUIO, COBEpIITAeMbIX
HBIE BreinyxaeHHbIe OCO3HAIOT KaueCTBO U JEHCTBUH C LENbI0
KoJIeOaHus KoJIeOaHus YPOBEHBb YCBOCHUS OpPUEHTUPOBKH




. Pe3onanc Pe3onanc. MpEeIMETHO-
MPaKTUYECKOU WIIH
WHOW JIEATEIIbHOCTH

44 | UrtoroBeiii | Ypok Tect KonebarenpHoe O11eHUBAaIOT JOCTUTHYTHIN Perynupyrot
YPOK 110 KOHTPOJIA JBUKEHUE pe3yabTaT COOCTBEHHYIO
TeMe OLICHKH U JIESITEIbHOCTD
«Konebar | koppekuuu [IOCPEACTBOM
eJILHOE 3HaHUU pEYEBbIX JECHCTBUI
JBIDKEHUE | ydallluxcs
»

45 | Pacnpoctp | KomObunupoa O®pontansH | Pacnpocrpanenue [IpuanmaroT YwmeroT (wiu
aHeHHe HHBIHN ypOK BIif KojeOaHuil B MO3HABATENIbHYIO 1IEJIb U pa3BUBAIOT
KoJieOaHu onpoc yIpYrou cpese. COXpaHSIOT €€ MpHu CIOCOOHOCTB) C
i B cpene. BBIMIOJTHEHUH Y4E€OHBIX MTOMOIIBIO BOIIPOCOB
Bounsbl. JIEUCTBUN JI0OBIBATH

HEJOCTAIONIYIO
MH(}OpPMaLIHIO

46 | Xapakrep | Ypox ®usnuecku | BonHsl B cpene. CraBsT yueOHYI0 3a/1a4y Ha OOMEHHBAKOTCSI
HCTUKHU W3y4YeHUs U i OCHOBE COOTHECEHUSI TOTO, 3HAHUSIMU MEXKIY
BOJIH. MIEPBUYHOTO JTUKTAHT YTO YK€ U3BECTHO U YCBOGHO, | YWICHAMHU TPYIIIbI AJIs

3aKperIeHUs Y TOTO, UTO €I11€ HEU3BECTHO | MPUHATHUSA
HOBBIX 3HAHUI 3P PEKTUBHBIX
COBMECTHBIX pEHICHUI

47 | Pemenue | Pemenwne 3agau | Camoctosre | [{nuHa, yactoTa, Cruuarot crnoco6 u Perynupyrot
3a/1a4 Ha | pa3HOMW CTENEHU | JIbHas CKOPOCTb BOJIH pe3yNbTaT CBOUX JACUCTBUN C | COOCTBEHHYIO
BOJIHOBBIE | CIOXHOCTHU pabora 3aJJaHHBIM TAJIOHOM, JIeATETLHOCTh
ITPOLIECCHI. 00HapyXUBAIOT OTKJIIOHEHHUS | MIOCPEICTBOM

W OTJINYMS OT STAIIOHA pEYEBBIX NEUCTBUI

48 | 3BykoBble | YpOK @poHTaBH | 3BYKOBBIE CocTaBIsoT IJ1aH U OOMeHuBaroTCA
Koje0aHus | U3y4eHHs U bl KoJIeOaHUsI. MOCJIEIOBATEILHOCTh 3HAHUSIMU MEXKITY
. MEPBUYHOTO onpoc Hcrounuku 3ByKa JIeMCTBUIM YJIEHAMU TPYIIIBI [
Ucrounuk | 3akpernieHus TIPHHSITHS
1 3ByKa. HOBBIX 3HAaHUH 3¢ (HeKTUBHBIX

COBMECTHBIX pEHICHUI




49 | BricorTa, Komb6unmpoBa Becena o Bricora, Tem0Op, CnuyaroT cBOM crocod OO6marTcs u
TeMOp, HHBIA YPOK BOIPOCaM. | TPOMKOCTb 3BYyKa JIEUCTBUSA C 3TATIOHOM B3aUMOJICUCTBYIOT C
IPOMKOCTb (cBOM IPUBBIYKY C HOPMAMM | TApTHEPAMHU 110
3BYKa. MOBE/ICHUs: COOII0ICHHE COBMECTHOM

TUILWHBI) JESTEIIbHOCTH WU
obmeHy
uHpopmanuei

50 | 3BykoBbie | KomOuHUpoBa becena o Pacnpoctpanenue BriensaroT u 0Co3HaroT TO, VYuarcs
BOJIHBI. HHBIN ypOK BompocaMm. | 3ByKa. CKopocTh YTO YK€ YCBOEHO U YTO €llle | OPraHU30BbIBATh U

3BYyKa MOJJIEXKUT YCBOEHHUIO, IUIAaHUPOBATh Y4eOHOE
OCO3HAIOT KauecTBO U COTPYIHUYECTBO C
YPOBEHb YCBOEHUS YUUTENIEM U
CBEPCTHUKAMH

51 | Orpaxenu | KomOunuposa Camocrosite | OTpakeHHe 3ByKa. Bbiaenstor u 0Co3HaroT TO, VYuyartcs neiicTBoBaTh €
€ 3ByKa. HHBIN ypoK JbHas 3xo. YTO YK€ YCBOEHO U YTO €Ille | YYETOM IO3UIUU
9xo. pabota MOJJICKUT YCBOCHHUIO, JIPYroro u

OCO3HAIOT KauecTBO U COTJIaCOBBIBaTh CBOU
YPOBEHb YCBOEHUS JIeHCTBUS

52 | Konrponb | Ypok KOHTPOJIb KOHTPOJIb OueHuBaOT JAOCTUTHYTHIN Perynupyror
Hast KOHTPOJIS pe3ynbTaT COOCTBEHHYIO
pabota«M | oueHKHU U JIeSITENIbHOCTD
€XaHUYECK | KOPPEKLINN IIOCPEACTBOM
ue 3HaHUHN pEeYEBBIX NEHCTBUN
KoJIe0aHUs | yyaluxcs
. 3BYK).

Pa3znen 3. DiaekTpomaruuTHoe noJie (25 yacon).
53 | MarautHo | KomOuHupoBa becena o MaruauTHOE nose, [IpenBocxumarot pesynaprar | Mcnonb3yrot
€ 1oJe. HHBIN YpOK BOIIPOCaM. | YCIIOBHS €TI0 1 YPOBEHb YCBOCHHUS aJIcKBaTHbBIE
BO3HUKHOBEHMS U (xakoil Oyner pe3yabTat?) S3BIKOBBIE CPEJICTBA
IIPOSIBJICHUS JUIS OTOOpaskeHUst
CBOMX YYBCTB,
MBICJIEN U
oOy>KJIeHU I

54 | Hampasne | Ypok Pemenue I'padpuueckoe CamMocTosATENBHO Pab6otaroT B rpymime
HHE TOKAa U | U3YYEHUS U Ka4eCTBEHH | M300pakeHHE bopMyIHpYIOT
HaIpaBJIEH | IEPBUYHOTO BIX MarHMTHOI'O TOJIS. MIO3HABATENIBHYIO 1IENIb U
V€ JUHUN | 3aKpeIUIeHus 3a7ad4. [IpaBuio npasou CTPOSAT IEHCTBHS B




€ero HOBBIX 3HaHUHI pyxu COOTBETCTBUU C HEHN
MarHuTHO
0 NOJIs.
55 | Pemenue | Pemenue TecT [IpaBuso OypaBumka CamocTosTensHO PaGotatot B rpymiie
3aJad Ha | rpaU4ecKux (mpaBoii pykn) bopmymupyroT
IIPABUJIO 3a1a4 IIO3HABATENBHYIO LIENb U
OypaBumKa CTpPOST IEUCTBUS B
(npaBoii COOTBETCTBHUU C HEM
pyk#)
56 | O6napyxe | Ypok Camocrosite | JleiictBue CamocTosTeTsHO PaGotatot B rpymiie
HUE U3Y4EHHUS U JbHAs MarHMTHOTI'O OJIs bopmymupyroT
MarHuTHO | MEPBUYHOIO pabota Ha MPOBOJHUK C [IO3HABATENBHYIO LIENb U
ro noJst 3aKpEeIICHUS TOKOM. CTpPOST IEUCTBUS B
IO €ro HOBBIX 3HaHUI COOTBETCTBUM C HEH
JNIEUCTBUIO
Ha
AJEKTpUYE
CKHI TOK.
[IpaBuno
JIeBOM
PYKH.
57 | Pemenne | Pemenue TECT IIpaBuiio s1eBoM pyku CamMocTosATENBHO Pab6otarot B rpymnme
3a/1a4 Ha rpaduyecKux bopMynupyroT
IIPaBUIIO 3a1a4 IIO3HABATENIBHYIO LENIb U
JIeBOM CTPOSAT JIEHCTBHS B
pYKH COOTBETCTBUH C HEU
58 | Unnykuus | Ypok Tecr. Nunykuus Canuarot crnocob u Perynupyror
MarHuTHO | U3Y4EHHUs U MarHMTHOI'O TOJIS. pe3yJIbTaT CBOUX JAECUCTBUN C | COOCTBEHHYIO
o HOJIs. MIEPBUYHOTO JeiicTBue 3aJJaHHBIM TAJIOHOM, JIESTEIIBHOCTD
JleiicTBue | 3aKperyieHUs MarHMTHOT'O TOJIs 00HapyXHUBaIOT OTKJIIOHEHUS] | IIOCPEICTBOM
MarHMTHO | HOBBIX 3HaHUH Ha JBIDKYILYIOCS Y OTJIMYNSA OT 3TAJIOHA pEYEBbIX NENCTBUI
ro 3apSKEHHYIO
I10JIs Ha 4acTHILly.
TBIDKYIILY
10Cs
3apsKEHH

VIO




YaCTHUILY.

59 | Pemenue | KomOunmpoBa Padoramo | KonuvecTBeHHBIC BHOCAT KOppPEKTUBHI 1 Oo6mraroTcs u
3aJla4 Ha | HHBIM ypoK KapTOUKaM | XapaKTEepUCTUKU JIOTIOJTHEHHS B CIIOCO0 CBOMX | B3aUMOJICHCTBYIOT C
CHILY c MarHMTHOTI'O I0JIs JEeNCTBUN napTHEpamHu I10
Awmriepa u IIPOBEPKOM COBMECTHOM
CHILY y JEATEIIBHOCTH WU
JlopeHua. JTOCKH oOMeHy
nHpopmarmen
60 | UroroBeiii | Ypok KOHTPOIIb MarnuTHO€ 1nosue OneHuBaOT JAOCTUTHYTHIN Perynupyror
YPOK IO KOHTPOJIS pe3yJsbTaTt COOCTBEHHYIO
TeMe OLIEHKH U JIESITENIbHOCTD
«MarauTH | KOppeKkuun IIOCPEACTBOM
o€ 1oJe» | 3HAaHUH pEeYEBBIX NEHCTBUN
ydaumxcs
61 | MarauutH | Ypok becena o MarauTHbIi IOTOK. DopMyIIHpYIOT Perynupyror
bl MOTOK. | M3Y4YEHHUS U BOIIpOCaM. [I03HABATEJIbHYIO 1I€JIb U COOCTBEHHYIO
IIEPBUYHOTO CTPOST IEUCTBHUSA B JESATEIIBHOCTD
3aKpEeIICHUS COOTBETCTBUU C HEU IIOCPEACTBOM
HOBBIX 3HAaHUI pEYEBBIX NEUCTBUI
62 | SIBnenue | Ypok Tecr. SBnenne Beiienstor u 0co3HaIoT TO, OnuceBatlOT
JIEKTpOMa | U3Y4YEHHUs U ANEKTPOMAarHUTHOU YTO YK€ YCBOEHO U 4TO €Ille | COACpKaHUE
THUTHOMN MEPBUYHOTO MHAYKIUHA. ONBITHI MOJJIE)KUT YCBOEHUIO, COBEpUIaeMbIX
MHAYKIUH | 3aKpeTICHUs Dapanest. OCO3HAIOT KauyeCcTBO U JENCTBUH C LENbIO
HOBBIX 3HAHUHN YPOBEHb YCBOEHUS OpPUEHTUPOBKU
IIPEIMETHO-
MIPaKTUYECKON WU
WHOW JESTEIILHOCTH
63 | Hampasie | KomOunupoBa Pemenue [Tpaswio Jlenna O1eHUBAIOT JIOCTUTHYTHIN OnuceBarOT
HUE HHBIN YpOK 3a1a4 pe3yabTaT coJiepyKaHue
MHIYKIIHO COBepUIaeMbIX
HHOT'O JIEUCTBUM C LIEIIBIO
TOKa. OpPUEHTUPOBKU
IIpaBuio IIPEIMETHO-
Jlenna. MIPaKTHYECKON MU
WHOM JeATEIbHOCTH
64 | SBnenne | KomOmHHMpOBa ®uznuecku | UTHAYKTUBHOCTS. BHOCAT KOppPEKTHUBBI 1 Obwarorcs u
CaMOUHJY | HHBIH ypOK i quktadT | CaMOMHAYKIUS. JIOTIOJTHEHHS B CIIOCO0 CBOMX | B3aUMOJICHCTBYIOT €




KIUH. JIEACTBUN [apTHEPAMHU 110
COBMECTHOM
JESTENIbHOCTH WU
obmeHy
uHpopmanuei
65 | Jlaboparo | JIaboparopnas | Odopmiien | SIBneHus CoCTaBISIOT TUTaH | Ucnons3yror
pHas pabora, ue AJEKTPOMAarHUTHOM [10CJIEI0BATEIBHOCTh a/IeKBaTHbBIC
pabota HajIu4uue paboThl, WHIYKIIUH. nencTBui S3BIKOBBIE CPECTBA
Ne 4 TaOJIHIIBI, BBIBO/I. JUTS OTOOpaskeHUs
.«/3yuenu | pucyHka, CBOMX YYBCTB,
e IIpaBWJIbHbIE MBICIIEHN U
SIBIICHUS psiMbIE, o0y IeHu
AJIEKTpOMa | U3MEpeHus,
THUTHOU OTBET C
WHIYKIAA | SIUHUIIAMHA
». U3MEpEeHHs B
CH, BBIBO/I.
66 | [lomyuenu | Jlekius, Camocrosite | [Tonydyenue Onpenenstor Obmatorcs u
e COCTaBJICHUE JbHas MIEPEMEHHOTO MIOCJIEI0BATEIbHOCTh B3alMOJICHCTBYIOT C
MEPEMEHH | OIIOPHOTO pabora ANEKTPUUYECKOTO MIPOMEKYTOUHBIX IENeH ¢ napTHEpamH 1o
oro KOHCIIEKTa TOKa. Yy4€TOM KOHEYHOTO COBMECTHOM
JJIEKTpUYE Tpancdopmarop. pe3yibTara JeSITeTbHOCTH WIH
CKOTO oOMeny
TOKa. uHpopmanuei
Tpancdop
MaTop.
67 | UroroBslii | Pemenne KOHTPOJIb SABnenne OMU OueHuBarOT JAOCTUTHYTHIN OnuceiBaOT
YPOK 110 Ka4yeCTBEHHBIX U pe3yabTaT coJlepyKaHue
TeMe rpaduyecKux COBEpUIaeMbIX
«sIBnenune | 3amau JIEUCTBUH C LIEJIBIO
3JIeKTpoMa OpPUEHTHPOBKH
THUTHOMN IIPEIMETHO-
WHTYKITAH MPAKTUYECKON HIIN
» WHOM JeATEIbHOCTH
68 | Dnektpom | Jlekuus, Tecr. DNEeKTPOMarHuTHOE CamMocTosATENBHO Perynupytor
arHUTHOE | COCTaBJICHUE ToJIE. bopmynupyroT COOCTBEHHYIO
ToJIe. OIIOPHOTO DNeKTPOMarHUTHbI MI03HABATEJIbHYIO 1IEJIb U JIESITENIbHOCTD




DNEeKTpOM | KOHCIIEKTa € BOJIHBI CTPOST IEUCTBUS B IIOCPEACTBOM
arHUTHBIC COOTBETCTBUU C HEU pEYEBbIX JEHCTBUI
BOJIHBI.
69 | Konebare | Pemenue becena o KomnebaTenpHbIii CamocTosTensHO PaGotatot B rpymiie
JIbHBIN KAaueCTBEHHBIX M | BollpocaM, | KOHTYp. CBOOO HBIE bopmymupyroT
KOHTYD. rpaduyecKux peuieHue 3J€KTPOMAarHUTHbHIE MIO3HABATEJIBHYIO LIEJb U
3a1a4 KAuecTBEHH | KoJieOaHUs CTPOST JIEUCTBUS B
BIX COOTBETCTBUU C HEHN
3a/1a4.
70 | Ilpuamun | Tect nin becena o [Tepenaua CaMOCTOSITENTLHO PaGotatot B rpymiie
bl 3aJlaHue Ha BOIIpOCaM, | U IPUEM bopMyIUpyIOT
paguocBsi3 | COOTBETCTBUE peuieHue uHdopmanuu ¢ MTO3HABATEJIbHYIO LIEJb U
uu KaueCTBEHH | MTOMOIIBIO CTPOST JIEUCTBHS B
TEJIEBUJICH BIX 3J€KTPOMAarHUTHBIX COOTBETCTBUU C HEM
usl. 3aja4. BOJIH
71 | Onextpom | UnpuBuayanbHa | becena no DneKTpOMarHuTHasI BbIaenstor 1 0Co3HaroT To, Yuarcs aeicTBOBaTh C
arHuTHas | s pabota BOIIpOCAM. | IPUPOJA CBETA. YTO y>K€ YCBOCHO U UTO €II€ | YYETOM MO3ULIUU
pupoaa MOJJIEXKUT YCBOEHUIO JpYyroro u
CBETA. COIJIaCOBBIBaTh CBOU
NEUCTBUA
72 | Ilpenomne | MunuBuayansHa | becena mo 3aKoH BHOCAT KOppPEKTUBBI U Perynupyror
HUE CBeTa. | s pabota BOIIpOCaM, | TIPEJIOMJICHUS JIOTIOJTHEHHUS B CIIOCOO CBOMX | COOCTBEHHYIO
pelienue ceera. Ouznueckuii JIEUCTBUN JIESITEIIbHOCTD
KAueCTBEHH | CMBICII [TOKA3aTeNs MIOCPEACTBOM
BIX MIPEIOMIICHUS. pEeYEBBIX NEHCTBUM
3a/1a4.
73 | Hucnepcu | Jlekius, Tecr. Hucnepcus ceera CamocTtosTensHO Perynupyror
s CBETa. COCTaBJICHHE bopMynupyroT COOCTBEHHYIO
I[Bera Ten. | onopHOro MMO3HABATENIbHYIO LIEb U JIeATETbHOCTh
KOHCIIEKTa CTpPOSIT NEUCTBUS B MOCPEACTBOM
COOTBETCTBUU C HEHN pPEYEBBIX NEHCTBUN
74 | Tumner TecTt nim Bbecena o THne! ONTHYECKUX CaMOCTOSTEILHO OO01maroTces u
ONTHYECK | 3a/laHHE HA BOIIPpOCAM, | CHEKTPOB. bopMynupyroT B3alMOJIEHCTBYIOT C
ux COOTBETCTBHUE pelieHue [Ipoucxoxnenue MO03HABATENIbHYIO 1I€JIb U napTHepamH 1o
CHEKTPOB. KaueCTBEHH | JIMHEHYaThIX CTPOST JIEUCTBUS B COBMECTHOM
[Tpoucxox BIX CIIEKTPOB COOTBETCTBUU C HEU JeSITEIbHOCTH WU
JIeHUe 3ajau. o0MeHy




JUHeyar uHpopmanuei
BIX
CIIEKTPOB.

75 | JJaboparo | JIaboparopuas | Camocroste | Habmonenue CamocTosTensHO OO6mraroTcs u
pHas pabora, TbHAS CIIEKTPOB bopmymupyroT B3aMMOJICHCTBYIOT C
pabota Hajau4uue pabora MO3HABATENIbHYIO 1IEJIb U napTHEpamHu 1o
No5.«Habn | Tabnuibl, CTpOSIT ICUCTBUS B COBMECTHOM
I0JICHUE PUCYHKA, COOTBETCTBUU C HEU JESITEIIbHOCTH WU
CIUIOIIHOT | TIPaBHJIbHBIE oOMeHy
ou psiMbIE, uHpopmanuen
JUHEHYaT | U3MEepeHus,
BIX OTBET C
CIICKTPOB | CAMHHIIAMU
UCIyCKaH | U3MEpEHUus B
. CH, BBIBO/I.

76 | O60o6maro | Tect unu CamocTosiTe | DNeKTpOMarHuTHOE Briensitor u 0co3HaroT To, [IposBnsitoT
UH ypOK | 3aJaHHe Ha TbHAS nosue 4TO )K€ YCBOEHO M YTO €Ile | TOTOBHOCTh
1o COOTBETCTBHUE pabora MOJJICKUT YCBOCHHUIO, a/IeKBaTHO
TeMe: OCO3HAIOT Kau4eCTBO U pearupoBartb Ha
«DIEKTpo YPOBEHBb YCBOCHUS HYXIIbI APYTUX,
MarHuTHO OKa3bIBaTh TIOMOIIb U
e HMOILIMOHABHYIO
I0JIEY. IO JIJICPIKKY

77 | Koutpons | Ypok KOHTPOJIb KOHTPOJIb O1eHUBAIOT JIOCTUTHYTHIN Perynupytot
Hast KOHTPOJIS pe3yibTaT COOCTBEHHYIO
pabota OLICHKH U JESITENIbHOCTD
«ONEKTPO | KOPPEKIHU MOCPENICTBOM
MarHUTHO | 3HAHWUM pEYEBBbIX AEUCTBUI
€ ToJIe). yaanmxcs

Pasjen 4. Ctpoenue aroma u atoMHoro siipa (20 yacos)

78 | Pagmoakt | KomOuuupoBa becenamo | PagnoakTUBHOCTH [TpenBocxumaioT pe3yiabTar | YMeT (Win

WBHOCTh. | HHBIH YPOK BOIIPOCaM. | KaK CBHJICTEIIbCTBO U YPOBEHb YCBOCHUS pa3BUBAIOT
CJIOKHOTO (xaxoii Oyzer pe3ynbTar?) CHocoOHOCTh) OpaTh

CTpOEHHS aToMa

Ha ce0s MHUIMATUBY B
OpraHu3aluu
COBMECTHOI'O
JENCTBUS




79 | Monenu Kombunuposa becena o Mopens atoMa BoIaenstor 1 0CO3HaoT TO, Perynupyror

aTOMOB. HHBIA YPOK BorpocaMm. | ToMmcoHa. OnbIT YTO YK€ YCBOCHO W 4YTO €IIe | COOCTBEHHYIO
Peszepdopna. Mozenb MOJUIEKUT YCBOEHUIO, JIEATENBHOCTD
atoma Pesepdopna OCO3HAIOT Ka4eCTBO U IIOCPEJICTBOM

YPOBEHb YCBOECHHUS pEYEBbIX NEUCTBUI

80 | Pagmoakt | OcMeIciieHHE, ®usnueckn | PammoakTuBHEIE CnuyaroT cBOi cioco0 YMmerT (unu
UBHBIC KOHKpeTH3auus | | [IpEBpALLECHUSA JIEHCTBHUS C OTAJIOHOM pa3BUBAIOT
npeBpatie | U oTpaboTka JUKTaHT ATOMHBIX SJEP CIOCOOHOCTB) C
HUS 3YH IIOMOUIBIO BOITPOCOB
aTOMHBIX 0OBIBAaThH
a1ep. HEJOCTAIOLIYIO

nHpopMaIuio

81 | Okcnepum | KomOuHmMpoBa Tecr. DKcrnepuMeHTallb CocTaBistoT IJ1aH U PabGorator B rpymnre.
€HTaJbHbl | HHBIU YPOK HBIE METO/IbI MIOCJIEI0BATEIbHOCTh OnpenensaroT Henu u
e HCCIIEI0BAHUSA JIEHCTBHAN (YHKIIMU YYaCTHHUKOB,
METO/bI YacTHII. CrocoObl
HCCIIEI0BA B3aUMOJICUCTBUSA
HUA
YaCTHUIL.

82 | Jlaboparo | Jlaboparopuas | Odopmien | DKcrnepUMEHTaIb CnuyaroT crnocob u OnuceiBaroT
pHast pabora, ue HbIE METO/IbI pe3yNbTaT CBOUX JEUCTBUM C | cOAepKaHHUe
paborta No | Hanmuuue paboThl, Hccaea0BaHus 3a/IaHHBIM HTAJIOHOM, COBEPILIAEMBIX
6 TabJINLIBI, BBIBO/I. YacTHIl 0OHapyXHUBAIOT OTKJIOHEHUSI | IEHCTBUH C LIEJBIO
«3MepeH | pucCyHKa, Y OTJINYUS OT 3TAJIOHA OPUEHTHPOBKH
ue MpaBUIIBLHBIE IpeIMETHO-
€CTECTBEH | IPSIMBIE, MPaKTUYECKON WU
HOTO H3MepeHus, MHOU e TeIIbHOCTH
paguanuo | OTBET C
HHOTO eAMHUIIAMU
¢dona WU3MEPEHUS B
nosumetrp | CHU, BrIBO.

OM.

83 | Otkpeitue | Jlekuus, becena o OTtkpbITHE CamMocTosATeNnbHO OnuceiBaroT
MIPOTOHA U | COCTABJIEHUE BOIIpOCaM. | MPOTOHA U bopMynupyroT coJiep)kaHue
HEUTPOHA. | OIIOPHOTO HEUTpPOHa. MO3HABATEJIbHYIO LIENb U COBEPILIAEMBIX

KOHCIIEKTa CTpOSIT AEHUCTBUS B JIEUCTBUH C LIENIBIO

COOTBETCTBUH C HEU

OPHEHTHPOBKHU




JACATCIIbPHOCTHU

84 | Cocras Jlexnus, Dusnyeckun | CocTtaB aTOMHOTO BHOCAT KOppPEKTUBHI 1 OO01marorces u
aTOMHOTO | COCTaBJICHUE i sanpa. SnepHbie JIOTIOJTHEHHS B CIIOCO0 CBOMX | B3aUMOJICHCTBYIOT C
sanpa. OMOPHOTO JUKTaHT cuibl. MaccoBoe JEHCTBUM MapTHEPAMH I10
SnepHble | KOHCIIEKTa YHCIIO COBMECTHOM
CHUJIBL. JIEATEIbHOCTH

85 | U3oronsr | Tect umm Camocrosite | M30Tons! CraBsrt yueOHy0 331auy Ha ITonumarot

3a/laHKe Ha JIbHAsA OCHOBE COOTHECEHUS TOTO, BO3MOKHOCTh
COOTBETCTBHUE pabota YTO YK€ U3BECTHO U YCBOEHO, | Pa3JIMYHbIX TOUEK
U TOTO, YTO €I1I€ HEU3BECTHO | 3pEHMUSI, HE
COBIAJIAOLIUX C
cOOCTBEHHOM

86 | DHeprus OcMbIcnienue, CamocrosiTe | DHEprus CBs3U. BHocaT KOppeKTUBHI U Obmatorcs u
CBSI3H. KOHKpeTH3auusi | JibHas Hedexrt macc JIOTIOJTHEHHS B CIIOCO0 CBOMX | B3aMMOJICHCTBYIOT C
Hedekt 1 0TpaboTKa pabora JIeHCTBUMA MapTHEPAMH T10
Mmacc. 3YVH COBMECTHOM

JI€ATEIbHOCTH

87 | Pemenne | Pemenue TeCT OHeprus CBs3HU. CamMocTosATENbHO OnuceiBaOT
3a/la4 Ha | pacyeTHBIX Hedext macc bopMynupyroT cojiepKaHue
pacuer 3aza4 [I03HABATEJIbHYIO LENb U COBEpULIAEMbIX
DHEPTUU CTPOSAT AEHUCTBUS B JIEUCTBUH C LIEJIBIO
CBSI3U COOTBETCTBUU C HEM OPUEHTHPOBKH
ATOMHBIX JIeATETbHOCTH
s5ep

88 | Anepusie | Tect wiu CamocrosiTe | 3aKOH COXpaHEHUS Crapst yueOHyI0 33/1a4y Ha [Tonumarot
peakuuu 3aJlaHue Ha JbHAs 3apsna. 3aKkoH OCHOBE COOTHECEHHUS TOTO, BO3MO>KHOCTh

COOTBETCTBHUE pabota COXpAHEHHUs MACCOBOI'O | YTO Y€ U3BECTHO U YCBOEHO, | Pa3JIMUHBIX TOUYEK
qucna Y TOTO, YTO €I1l€ HEU3BECTHO | 3PEHHUs, HE
COBITAJAIOIINX C
cOOCTBEHHOM

89 | llenenue | Tect umm Camocrosite | Jlenenue siaep Crapst yueOHYI0 33/1a4y Ha [Tonumarot
sanep 3aJlaHue Ha JbHAs ypana. Llenabie OCHOBE COOTHECEHHUS TOTO, BO3MOYXHOCTh
ypaHa. COOTBETCTBHUE pabota sIIEpHBIE PEAKIINH. YTO y>K€ U3BECTHO U YCBOCHO, | Pa3JIMYHBIX TOUEK
[emnpie Y TOTO, YTO €Ill€ HEU3BECTHO | 3PEHHUs, HE
s,IEpHbIE COBIIAJIAIOIIUX C
peaKIuu. COOCTBEHHON

90 | Snmepusiit | Jlekuus, dusnuecku | SnepHslii CraBsT yueOHYIO 3ajjauy Ha [IposiBrsitoT




v

peaxTop. COCTaBJICHHUE i peaxTop OCHOBE COOTHECEHUS TOTO, TOTOBHOCTbD K
IIpeoOpa3 | omopHoro JTUKTAHT YTO YK€ U3BECTHO U YCBOEHO, | 0OCYXIEHUIO PAa3HBIX
OBaHUE KOHCIIEKTa U TOTO, YTO €I[€ HEU3BECTHO | TOYEK 3pEHUs U
BHYTpPEHHE BBIPabOTKE 001IIeH
W SHEpruu (rpymnmnoBoii) NO3uLUU
a1ep B
AIIEKTpHYE
CKYIO
SHEPTHIO.

91 | Jlaboparo | JIaboparopuas | Odopmiien | M3ydenwue CamocTosTensHO VYyarcs
pHas pabora, ue JeTICHUS A1Iep bopmymupyroT apryMEHTHPOBATh
pabGota Ne | Hanuuue paloThI, ypaHa 1o [IO3HABATENBHYIO LIENb U CBOIO TOUKY 3pEHUS,
7. TaOIUIIB, BBIBO/I. ¢dororpadusam CTpPOSIT IEUCTBUS B CIIOPUTH U OTCTaUBaTh
«M3ydyeHu | pucyHKa, TPEKOB. COOTBETCTBUM C HEH CBOIO MTO3UIIHIO
€ JICNIEHUs] | TIPaBUIIbHbIC HEBPaXI€OHBIM IS
anep psIMbIe, OIIIOHEHTOB 00pa3oM
ypaHa 1o | U3MEpeHHs,
dbotorpad | oTBET C
uu eIMHUIIAMA
TPEKOB». | U3MEPEHHUs B

CH, BBIBOSI.

92 | Aromuas | Jlekuus, Tecr. TepmosnepHas BHOCAT KOppPEKTUBBI U VYuyarcs
SHEPIreTUK | COCTaBJICHUE peaKxims. JIOTIOJTHEHHS B CIIOCO0 CBOMX | yCTAaHABIIMBATH
a. OIIOPHOTO ATOMHas necTBuit CpaBHUBATh pa3HbIe
Tepmosine | KOHCIIEKTa SHEepreTuKa TOYKH 3pPEHUS,
pHas pex/ie 4eM
peaKIus. NPUHUMATh PEIICHHE

U JIeTaTh BBIOOP

93 | buonormu | Jleknus, becena o buonornueckoe Crapsrt yueOHyI0 33/1a4y Ha OnuceiBaOT
ecKoe COCTaBJICHHUE BOMpocaM. | JeiicTBue OCHOBE COOTHECEHUS TOTO, coJiepKaHue
JCWCTBUE | OTIOPHOTO panuanmH. YTO YK€ U3BECTHO U YCBOCHO, | COBEPIIAEMbBIX
pajuanyy. | KOHCIEeKTa Y TOTO, YTO €Il HEU3BECTHO | AEHCTBHI

94 | 3akoH KomOunupoBa | 3amanus Ha | [lepuon CamocrosTenbHO PabotaroT B rpymime
paIMoaKTH | HHBIA YPOK COOTBETCTB | MOJTypacraja bopmymHpyOT
BHOTO ue MO3HABATENbHYIO LIETb U
pacraga CTPOSIT ACHUCTBUS B

COOTBETCTBUH C HEU




95 | JIaboparo | Jlaboparopuas | Odopmien | U3ydeHue Tpekos CamocTrosiTenbHO PaGoratot B rpymme
pHas pabora, ne 3apSKCHHBIX bopMyIUpPYIOT
pabora HaIn4ue paboThI, YaCTHUII TIO MO3HABATENIBHYIO TIEJTb U
Ne 8 TaOIUIIBI, BBIBOJI. TOTOBBIM CTpOSIT ACUCTBUS B
«3yuenun | pucyHka, ¢dororpadusam COOTBETCTBUU C HEU
€ TPEKOB | TIpaBUJIbHBIC
3apsOKCHH | MPSIMBIE,

BIX YaCTHII | U3MEPCHUS,
1o OTBET C
TOTOBBIM | €JAMHHUIIAMH
dotorpad | usmMepeHus B
UM, CH, BBIBOSI.

96 | KonTponb | Ypok KOHTPOJIb KOHTPOJIb O1eHUBAIOT JIOCTUTHYTHIN OnuceBatlOT
Has KOHTPOJIS pe3ysbTat coJiepKaHue
pabora«C | OIEHKH U COBEpPIIAEMBIX
TpOeHUE KOppEKIUU JIEUCTBUIM
aroMma u 3HAHUU
aTOMHOTO | y4aluxcs
SIIpay

97 | O6o6mar | Ypok Becena no Oo0o1ieHre 3HaHUI OLeHMBaOT JOCTUTHYTHIN OnuceIBaIoT
U YPOK | KOPPEKIHH BOIIpPOCaM. pe3yibTaT coJiepKaHne
o TeMe 3HaHUU COBEpIITaeMbIX
«CTpoeHH | yyaimuxcs JIeHCTBUIM
€ aToma "
aTOMHOTO
STIPA»

Pa3znen 5. Crpoenne u 3Bosonus Beesennoii. (5 yacon)

98 | Cocran Jlexmus, Becenano | CocraB ctpoeHne CnnyaroT crocob u Perymupytot
CTpOCHHE COCTaBIIEHHE | BOMPOCAM. | U MPOUCXOXKICHUE pe3yNbTaT CBOUX JACUCTBUN C | COOCTBEHHYIO
" OMOPHOTO CoHeunou 3aJIaHHBIM JTAJI0HOM, NEITEILHOCTD
MIPOUCXOXK KOHCITIEKTA. CUCTEMBI 00HapyXUBAIOT OTKIIOHEHHS | MIOCPEICTBOM
JICHUE I'eonenTprueckas H OTJINYMS OT STAIIOHA pEYEBBIX JEUCTBUI
Conneuno "

51 TEITNOLIEHTPUYECK
CHCTEMBI. asi CHCTeMbI MHpa.

99 | Ilnmanetsr Jlexmms, becemano | CtpoeHue CamocTosTebHO Perymupytot

3eMHOMI cocTaBJieHHe | BompocaMm. | Bcenennoi. dbopMynupyroT COOCTBEHHYIO




TPYIIIIBL. OTIOPHOTO
KOHCIIEKTA.
10 | IlmaueTsl Jlexuus, Becena o
0 TUTAHTBI COCTaBJICHHE | BOIIPOCAM.
ConHeyHO OTIOPHOT'O
" KOHCIIEKTA.
CHCTEMBI.
10 | Masie Jlexusi, becena no
1 Tena COCTaBJICHHUE BOITPOCAM.
ConneuHo OIIOPHOIO
" KOHCIIEKTA.
CHUCTEMBI.
10 | Crpoenme, | Jlekmus, becena no
2 U3ITy4YeHUE | COCTABIICHUE BOITPOCAM.
51 OIIOPHOTO
SBOJIIOIUS | KOHCIIEKTA
3Be31.CTp
OcHUE U
SBOJIIOIHS
Bcenenno
51

OBOITIOLINA

Bcenennoi.

T'unoresa
Bonbsnioro
B3pbIBA

MI03HABATEJIbHYIO 1IEJIb U JIESITENIbHOCTD
CTPOSAT JIEHUCTBHS B IIOCPEJICTBOM
COOTBETCTBUU C HEN pPEYEBBIX JEHCTBUN
BHocsT KOppeKTUBHI U Perynupyrot
JIOTIOJTHEHHS B CIIOCO0 CBOMX | COOCTBEHHYIO
NeucTBUI NEITEILHOCTD
[IOCPEACTBOM
pEYEBbIX JEHCTBUI
BHOCAT KOpPEKTUBBI U Hcnons3yror
JIOTIOTHEHUS B CIIOCOO CBOUX | a/IeKBaTHbBIE

NeNcTBU

SA3BIKOBBIC CPCACTBA
JIA 0T06pa)KCHI/I$I
CBOUX 4YBCTB,

MBICJIEH U

OOy XACHU I
CraBst yueOHy10 33/1a4y Ha Hcnonp3yror
OCHOBE COOTHECEHUS TOTO, aJleKBaTHbIE

4TO YK€ U3BCCTHO U YCBOCHO,
" TOI'o, 4TO €1IC HCU3BCCTHO

S3BIKOBBIE CPECTBA
JUTsl OTOOpaskeHus
CBOMX UYyBCTB,
MBICJIEH U
noOyXAeHu

Hrtoro 102 gaca.

CucreMa OlCHUBAHUSA

Bo Bcex ciyyasx oljeHKa CHHXKAeTCsl, €CIM yJaluiics He co0utro1an TpeboBaHui IpaBuil 6€30MacHOro Tpyaa.
OueHka yCTHBIX OTBETOB YYAIIMXCH




OueHka 5 cTaBUTCS B TOM CIIy4ae,eciid y4yalluiicsl MOKa3bIBaeT BEPHOE MOHMMAHUE(PU3NIECKON CYIITHOCTH PacCMAaTPUBAEMbIX SIBJICHUH U 3aKOHOMEPHOCTEH,
3aKOHOB U TEOpUH, JaeT TOYHOE OMNpEAEICHHE M HCTOJIKOBAHNWE OCHOBHBIX MOHATHH M 3aKOHOB, TEOPHi, a TakKe NMPaBWIbHOE OIpeneseHHe (PU3NYECKUX
BEJIMYMH, UX €IUHHI] U CIOCOOOB M3MEpPEHUs; TPAaBUIIBHO BBIOIHSIET YEPTEIKU, CXEMbl U TpaUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXKIAET
paccka3 HOBBIMH IIPUMEPAaMH, YMEET IIPUMEHATh 3HAHMS B HOBOM CUTyallMM IPYU BBIIIOJHCHUM NPAKTUYECKUX 3aJaHUI; MOXKET YCTaHABIMBATh CBSI3b MEXIY
M3y4aeMbIM M paHee U3yYCHHBIM MaTepHAIIOM 110 Kypcy (PHU3HMKH, a TAKKe C MaTEpUAJIOM YCBOSHHBIM MPH U3YYEHUU JIPYTHX MPEIMETOB.

Ouenka 4 cTaBUTCsS B TOM CIIy4ae,eciii OTBET YUEHUKA YAOBJIETBOPSAET OCHOBHBIMTPEOOBAHUSAM K OTBETY Ha OLIEHKY 5, HO 0€3 MCIOJIb30BaHUs COOCTBEHHOTO
IUTaHA, HOBBIX MPHUMEPOB, 03 NMPUMEHEHHs 3HAHWN B HOBOW CUTyallMH, O€3 HCIOJBb30BAHUS CBA3EH C paHee M3Y4YEHHBIM MaTepHAJIOM, YCBOCHHBIM IpH
U3YYEHUM JPYTuX IMPEeIMETOB; €CIU YYaluiics JONyCTWII OJHY OIIMOKY MM He OoJjiee BYX HEIOYETOB U MOXKET HCIPABUTh MX CAMOCTOSITEIbHO WU C
HEOO0JIBIION TOMOIIBIO YUUTEIIS.

Ounenka 3 cTaBUTCS B TOM CIIy4ae,eciii y4alluics IpaBUiIbHO MOHUMAET (PU3NUECKYIOCYIIHOCTh PACCMATPUBAEMBbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE
MUMEIOTCS OTJIENIbHBIE MTPOOEIHl B YCBOCHUU BOIIPOCOB Kypca (PM3UKH; HE MPEMATCTBYET AajJbHEUIIEMY YCBOCHHUIO IPOTPAMMHOTO MaTepualia, yMeeT IPUMEHSTh
IIOJTy4YEHHbIE 3HAHUS IPU PELICHNHU IPOCTHIX 3ajay C UCII0JIb30BaHUEM I'OTOBBIX (hOPMYJI, HO 3aTpyIHSAETCA MIPU PEeIIeHUH 3ajjay, TpeOyroIuX npeodpa3zoBaHus
HEKOTOPBIX (OPMYIT; JOMYCTHII He OoJiee 0IHOM Ipy0oii 1 0HOM Herpy0oi omnoOKH, He OoJiee IBYX-TPeX HErpyObIX HETOUYETOB.

Ounenka 2 cTaBUTCS B TOM CJyd4ae,eclld yJalluiicsi He OBJa/ie]l OCHOBHBIMU 3HAHMSIMM BCOOTBETCTBUU C TPEOOBAHUSAMHU M JONMYCTHI OOJjblle OHIMOOK M
HE/I0YETOB, YeM HEOOXOIUMO ISl OLEHKH 3 MIIU €CIIH YYEHHK HE MOYKET OTBETUTh HU Ha OJIMH M3IOCTABICHHBIX BOIIPOCOB.

OueHka NUCbMEHHBIX padoT

Ouenka 5 craButcs 3a pabOTY,BBINOTHEHHYIO TIOJHOCTHIO 0€3 OMIMOOK M HEJIOUETOB.

Ouenka 4 craBuTcs 3a pabOTY,BBINOHEHHYIO OIHOCTHIO,HO IPY HAJTMYMHU HE 00Jiee O JHOHOIINOKH U OJJHOTO HEeJ04YeTa, He O0jIee TpeX HeJI04ETOB.

Ouenka 3 craBuTcs 3a pabOTy,BHIIOTHEHHYIO Ha2/3Bcell pabOThl MPaBIIIBHO WM MPUAOIYIIEHUU He OoJiee 0JHOM rpyOoii omubku, He OoJiee TpexX HerpyObIx
OIMOOK, OJTHOM HErpyOOl OMMOKY U TPEX HEJ0UYETOB, IPH HATMYUN YSTHIPEX-TISITH HEJJOUYETOB.

Ouenka 2 craButTcs 3a paboTy,B KOTOPOU YHCIIO OMIMOOK M HEIOUETOB MPEBHICUIIO HOPMY JIJISIOLIEHKH 3 WM MPABUIILHO BBIIIOJIHEHO MeHee 2/3 paOoThI.

Ounenka 1a6opaTopHbIX padoT.

Ouenka 5 CTaBUTCSA B TOM CIIy4ae,eclid y4Yalluicsl BBIMOJHUI pabOTy B MOJTHOM OO0bEMe CCOOJIIOJICHHEM HEOOXOIUMOM IMOCIIeI0BATEILHOCTH MPOBEACHUS
OMBITOB M M3MEPEHUH; CAMOCTOSITENIbHO U PAlMOHAIBHO MOHTHUPYET HEoO0XOoauMoe OO0OpYAOBaHME; BCE OMBITHI MPOBOAUT B YCIOBUSAX M pPeXKUMAX,
00ecCreunBaONINX MOJTYyYSeHUE MPABHIIBHBIX PE3YyJIbTaTOB M BBIBOJIOB; COOJ0aeT TpeOOBaHUS MpaBUil O€30MacHOTO TPY/a; B OTUETE MPABUIHLHO U aKKypaTHO
BBITIONTHSIET BCE 3aMKMCH, TAOIUIBI, PUCYHKH, YePTEKH, TpaduKU, BEIUUCICHUS, TPABIIILHO BBIMIOJIHSACT aHAIN3 MOTPEIIHOCTEH.
Ouenka 4 cTaBUTCSI B TOM CJIy4ae,eCciiy y4alluiicsl BEITOJHUI padOTy B COOTBETCTBUU CTPEOOBAHUSAMU K OIIEHKE 5, HO JIOMYCTUJI JIBa-TPU HEJlOYeTa, HE OoJiee
OJTHOM Herpy0Ooi OIMOKYU M OJHOTO HEJ0YeTa.
Ouenka 3 CTaBUTCS B TOM CIIy4ae,eclid y4YallUWUCS BBIMOJIHIII PadOTy HE TOJHOCTHIO,HO OOBEMBBITTOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET TMOJIYYHUTH
MPABWJIbHBIE PE3YNIbTATHI U BBHIBOJIBI, €CITH B X0/1€ IPOBEACHHSI OMBITA U U3MEPEHUN OBLIH JTOMYIIIEHBI OLTHOKH.
Ouenka 2 CTaBUTCS B TOM CIIy4ae,eclid y4YalluiCs BBITOJHUI paOOTy HE MOJHOCTHIO U OOBEMBBITOJTHEHHOW pa0OThl HE MO3BOJISIET CIENaTh MPABHIIbHBIC
BBIBO/JIbI, BEIYHCIICHUS; HAOIIOICHHS MPOBOIMIMCH HEMTPABIIIBHO HITM €CITN yYaIllUiics COBCEM HE BBITIOTHUI PaboTy.
YuyeOHO-MeTOANYECKOE 00ecTieyeHne
YMK «®u3uka. 9 kiaace»

1. ®usuka. 9 knacc. Yueouuk (aBropsl: A. B. Ilepviukun, E. M. I'ymnux).



no

dusuka. Metoauueckoe nocobue. 9 kiacc (aBtopsl: E.M. 'ymuux, O. A. Yepnuxosa).

3. ®wuswuka. [lugaktrueckue MmaTepuaisl. 9 kiaacc (aBropel: A. E. Mapown, E. A. Mapon).

4. KoHTponbHBIE M CaMOCTOSITENIbHBIC paboThl 1Mo ¢usnuke. 9 kiacc: k yueonuky A.B. Ileppimkuna, E.M. I'ytHuk «®usuka 9 kmace» (aBrop: O./.

I'pomyesa)
5. Tecrsl o pusuke. 9 kiacc: k yueOHuky A.B. Ilepeimkuna, E.M. I'yrauk «®usuka 9 kinace» (aBrop: O.H. [ pomyesa).
6. COopHHK BOIPOCOB U 3a1a4 1o (usuke. 7-9 ki. (aBrop: B.H. Jlykawuk).
Dnexkmponnsvie pecypcol

- DIEKTPOHHOE MPHIIOKEHHUE K YUeOHUKaM
- http://www.fizika.ru- DnektpoHHble YUCOHUKH MO (PU3HKE
- http://class-fizika.narod.ru- MatepecHbie MaTepraiibl K ypokaM (U3UKH 10 TEMaM; TECTBIIIO TeMaM; HarlIAAHbIC TOCOOHS K ypOKam
- http://www.openclass.ru- Ludposie 0Opa3oBaTeIbHBIC PECYPCHI
- http://www.proshkolu.ru- bubnmoreka — Bcé no npeamery «duznka»
- http://www.openclass.ru/node/109715- OtkpsiThiii Ki1acc. CeTeBoe 00pa30BaTeIbHOE COOOIIECTBO
- http://school-collection.edu.ru/catalog/ - Enunas xomtekius nudpoBbiXx 00pa3oBaTeIbHBIX PECYPCOB
- http://www.fcior.edu.ru/ - denepanbHblil HEHTP HHPOPMALTMOHHO-00PA30BATEIBHBIX PECYPCOB
- http://physics.nad.ru/ - AuuManuu GU3HYEeCKUX 00ObEKTOB
- http://www.int-edu.ru/soft/fiz.html - XKusas ¢pusmka: oOydaromias nmporpamma
- http://experiment.edu.ru/ - ®u3suka: KOMIEKIHS OIBITOB
- http://www.school.edu.ru/projects/physicexp - ®du3uka: IeKTPOHHAS KOJIICKIIUS OIBITOB
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