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IHHOACHUTEJIBHAA 3AIIMCKA

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 TPeOOBAHMU K pe3ysibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS U C
y4ETOM MPUMEPHOI 00pa3oBaTeIbHON MPOrpaMMBbl IO GU3HKE I 7-9 KlaccoB, yTBepKAEHHONH MuHnucrepcTBoM obpazoBanus u Hayku P® ot 08.04.2015r. u
IporpaMMsl 1o GpH3MKe K yIeOHHUKY 171 9 Kinacca o01eo0pa3oBaTeIbHON HIKOJIBI.

[Ipeamernas nuHus yueOuukoB A.B. Ilepbimkuna. 7-9 kinaccel.M.: «Jpoday, 2017r.
OOpazoBatenbHast e TEIBHOCTh OCYIIECTBISIETCS B COOTBETCTBUU ¢ nuiieH3uerd Ne 0652 ot 28 deBpanst 2017rona.
HIkonbpHBINA Kypc GUBUKH — CHCTEMOOOPa3yIOUIUi Ui €CTeCTBEHHO-HAYYHBIX MPEAMETOB, TOCKOJbKY (PU3MUeCKHe 3aKOHBI, JIS)KAIUE B OCHOBE MUPO3IaHUS,
SIBIITFOTCSI OCHOBOM COJICp)KaHUSI KYpPCOB XHMMHUH, OMOJOTHH, Teorpaduu U actpoHomun. Du3nka BOOPYKAeT MIKOJIBHUKOB HAYYHBIM METOJOM ITO3HAHUS,
MO3BOJISIFOIINUM TOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MUPE.

B 7 m 8 kimaccax MpOUCXOTUT 3HAKOMCTBO C (PH3UYECKUMH SIBJICHUSMH, METOJAOM HAyYHOTO IO3HAHUS, (OPMHUPOBAHHE OCHOBHBIX (DHU3UUYECKUX
MOHATHM, PUOOPETeHHEe YMEHUI U3MepATh (hU3MUECKHe BETUYHHBI, TPOBOAUTH J1TAOOPATOPHBIN SKCIIEPUMEHT MO 3a/aHHoi cxeMe. B 9 kiacce HaumHaercs
M3y4eHHE OCHOBHBIX (M3NYECKHX 3aKOHOB, JIAOOpAaTOpHBIE pabOTHI CTAHOBATCA OoOJiee CIOKHBIMH, HIKOJBHHKH y4yaTcs IUIAHHUPOBATH JKCIIEPHUMEHT
CaMOCTOSITENILHO.

ey u3ydyenus: GU3MKU B OCHOBHOM LIKOJIE CIIETyIOIIHE:

® YCBOCHHE yYaIlUMHCS CMBICTIA OCHOBHBIX IMOHSATUH M 3aKOHOB (DU3HMKH, B3aUMOCBS3H MEX]Ty HUMH,

e (opMHUpPOBaHHE CHCTEMbI HAYYHBIX 3HAHHUH O MPHUPOJIE, €€ PyHAAMEHTAIBHBIX 3aKOHAX JUIS IOCTPOCHUS MIPECTABICHUS O (PU3NIECKON KapTUHE MUPA;

e cucTeMaTH3alus 3HAHUW O MHOroo0pa3uu OOBEKTOB M SIBJIEHMH NPUPOIbI, O 3aKOHOMEPHOCTSIX IMPOLECCOB U O 3aKOHAX (PU3MKU ISl OCO3HAHUS
BO3MOKHOCTH Pa3yMHOT0 UCIIOJI30BAHMSI TOCTHKEHUHN HaYKU B JAJIbHEHIIIEM pa3BUTUU LIMBUIN3ALUY;

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

e OpraHu3alus HKOJIOTHYECKOTO MBIIIEHUS U [IEHHOCTHOT'O OTHOIIEHUS K IIPUPOJIE;

® pa3BUTHE [T03HABATENIbHBIX UHTEPECOB M TBOPUECKUX CIIOCOOHOCTEH YHalIUXCsl, a TAK)KE UHTEpECa K PACIIUPEHUIO U YIIIYOJIEHUIO0 PU3NYECKUX 3HAHUM
1 BbIOOpa (pU3HMKHU Kak MPO(UIBHOTO MTPEeIMETA.

JlocTmxenue Lesnei ooecreuynBaeTcsl pelieHueM CleIyonX3aaay:

3HAaKOMCTBO YYAIIUXCS C METOJIOM Hay4YHOT'O ITO3HAHMSI U METO/IaMHU MCCIIeI0BaHUs O0BEKTOB U SIBICHUH MPUPOIBI;

2. HpI/IO6peTeHI/Ie yJalmuMucs 3HAaHUH O MCXAaHUYCCKHX, TCIIJIOBBIX, OJCKTPOMAIrHUTHBIX KW KBAHTOBBIX ABJICHHAX, (bPISI/IquKI/IX BCJIIMYHNHAX,
XapaKTEepU3YIOIINX ITH SBJICHUS;

3. ¢dopMupoBaHHe y ydJalIMXcsi YMEHHMH HAONMIOAATh TPUPOIHBIC SIBICHHS W BBINOJHATH OIBITBHI, JTA0OPATOpHBIE PAaOOTHI W AIKCIIEPUMEHTAIBHBIC
MCCIIEIOBAHMS C UCITIOJIb30BAaHMEM M3MEPUTENBHBIX MPHOOPOB, ITMPOKO MPUMEHSIEMbIX B MPAKTUUYECKOM KU3HH;

4, OBJIAAICHUC YYAIIUMUCA TAKHUMU O6H.[€Hay‘—IHI)IMI/I MOHATHUAMU, KaK IMPUPOAHOC SABJICHUC, OMIIMPHYCCKU yCTaHOBHeHHBIﬁ (i)aKT, npo6neMa, TUII0TE3a,
TEOPETUYECKHI BBIBOJ, PE3YJIBTAT 3KCIIEPUMEHTAIILHON IPOBEPKHU;

5. TMOHMMaHHUE YYAlIUMHUCS OTJIMYMN HAay4YHBIX JaHHBIX OT HENPOBEpEHHOM WH(GOpPMalUU, LEHHOCTH HAayKd Ui YAOBJIETBOPEHHUS OBITOBBIX,
MIPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN UeIoBEKa.

=



JIaHHBINA KypcC SIBISETCS OJTHUM U3 3BEHBbEB B (DOPMHUPOBAHUM €CTECTBEHHOHAYUYHBIX 3HAHHMM YYalMXCs HapsAldy ¢ XUMHEH, Ouornoruei, reorpaduei.
ITpuHIMNI mocTpoeHust Kypca — 00bEIMHEHHE U3YyYaeMbIX (PAKTOB BOKPYT OOIMX (GU3NYECKUX HAEH. DTO MO3BOJIMIO pacCMaTpUBATh OT/ENbHBIE SIBJICHUS U
3aKOHBI KaK YacTHBIE ClTyyan 0ojiee OOIIMX MOJI0KEHUI HayKH, YTO CIIOCOOCTBYET NOHUMAHHIO MaTepualla, pa3BUTHIO JIOTHYECKOTO MBILIUICHUS, 8 HE TIPOCTOMY
3ay4UBaHMIO (DAKTOB.

N3yuyeHue cTpoeHHs BellecTBa B 7 Kilacce CO3/AeT MPEJCTAaBICHUS O I03HABAEMOCTH SIBJICHUM, X 00YCIOBIEHHOCTH, O BO3MOKHOCTH HEIPEPHIBHOTO
yri1yOJeHus U MOMOJIHEHUS 3HAHUH: MOJIEKyJla — aTOM; CTPOEHUE aToMa — 3JIEKTPOH. Jlanee 3TU 3HaHMsI UCIOJIb3YIOTCS MPH U3YYEHUH MaccChl, INIOTHOCTH,
IaBJIeHUs ras3a, 3akoHa [lackais, 00bsICHEHMH U3MEHEHHS aTMOC(HEPHOTO 1aBJICHHUSL.

B 8 xnacce mpogoipkaeTcs UCIOIb30BaHUE 3HAHUM O MOJIEKYJIaxX IPU U3Y4YCHHUH TEIUIOBBIX SBJICHUN. CBEICHMS 110 IEKTPOHHON TEOPHH - BBOASITCS B
pazneine «JIEKTpUYECKUE SIBIEHU». [lanee n3ydyaroTcs - 3JIeKTPOMarHuTHbIE U CBETOBBIE SIBJICHHUS.

Kypc ¢usuxm 9 knacca pacmmipser U CUCTEMAaTU3UPYET 3HAHUA 10 (DU3MKE, MOJIydeHHbIE ydalluMHUCs B 7 M 8 Kiaccax, IOJHUMAas UX HAa YpOBEHb
3aKOHOB.

HoBbIM B cozepkanuu Kypca 9 kiacca siBJIseTcsl BKIIOUeHHe acTpou3nueckoro marepuaina B cooTBeTcTBuu ¢ TpedoBanusmu GI'OC.

IInanupyemMsble pe3yJbTaThl 0CBOCHHS Kypca
JINYHOCTHBIMH pe3yJbTaTaMu 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 nepesn Ponnnoill, unentudukanusa ceds B KauecTBe IpaxaaHuHa Poccuu, cyObeKTHMBHAs 3HAUMMOCTH MCIIOJIb30BaHMS
PYCCKOTO s3bIKa U SI3bIKOB HapoaoB Poccuu, 0COo3HaHME M OLIYLIEHHE JUYHOCTHONW CONPHYACTHOCTU CyIb0e poccuiickoro Hapoja). OcCo3HaHUE STHUYECKOU
IIPUHAJIC)KHOCTH, 3HAHWE HMCTOPHUH, SA3BIKA, KYJIbTYpbl CBOEro HApoOJa, CBOEro Kpas, OCHOB KYJIbTYpHOIrO Hacieaus HaponoB Poccum m uenoBedecTBa
(MIEHTUYHOCTb YEJIOBEKA C POCCHICKON MHOTOHALMOHAIBHOMN KyJIbTYpOH, CONPUYACTHOCTh UCTOPUM HApPOJIOB U FOCYAApCTB, HAXOJUBIINXCA HA TEPPUTOPUU
coBpeMeHHOM Poccun); nHTepropu3aius ryMaHUCTUYECKUX, JEMOKPAaTUYECKUX U TPAJAUIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCUICKOro OOIIECTBa.
Oco3HaHHOE, YBaXKUTEIbHOE U TOOpOXKETaTeIbHOE OTHOLIEHHE K UCTOPHUHU, KYJIbTYpe, PEIUTUH, TPAJIULUAM, sI3bIKaM, LIEHHOCTSIM HapoJ1oB Poccuu 1 Hapo10B
MUpa.

2. OTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS K CaMOPa3BUTHUIO U CaMOOOpPAa30BAaHHIO Ha OCHOBE MOTHMBALMU K OOYYEHHUIO U MO3HAHHIO; TOTOBHOCTh U
CIIOCOOHOCTh K OCO3HAHHOMY BBIOOPY M MOCTPOEHHIO JaibHEHIIe HHIMBUIYaIbHOW TpaeKTopunu oOpa3oBaHMs Ha 0a3e OpUEHTUPOBKHU B MHUpe Ipodeccuii u
npodeCCHOHATIBLHBIX MPEANOYTEHHUI, C YIETOM YCTONUMBBIX MO3HABATENbHBIX HHTEPECOB.

3. Pa3zBuTOoe MOpanbHOE CO3HAaHWE W KOMIIETEHTHOCTh B PEIICHHH MOPAJBHBIX MPO0JIeM Ha OCHOBE JIMYHOCTHOTO BBIOOpPA, (hOpMUpPOBaHHE HPABCTBEHHBIX
YYBCTB M HPAaBCTBEHHOTO IIOBEJCHHS, OCO3HAHHOTO M OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHBIM IIOCTYNKaM (CIOCOOHOCTh K HPaBCTBEHHOMY
CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIIUMOCTD, YBAKUTEIBHOE OTHOLIEHUE K PEJIUTMO3HBIM YyBCTBAaM, B3IJIs1aM JIFOJIEH WM UX OTCYTCTBHUIO; 3HAHHE OCHOBHBIX
HOPM MOpAaJIM, HPaBCTBEHHBIX, YXOBHBIX HJEAJIOB, XPAHUMBIX B KYJIbTYPHBIX TPaJuLUAX HapoJoB Poccuu, TOTOBHOCTh Ha MX OCHOBE K CO3HATEIILHOMY
CaMOOTPAaHUYEHHUIO B MOCTYIKAX, TOBEIEHUH, PACTOYNTEILHOM MOTPEOUTENBCTBE; C(HOPMUPOBAHHOCTH MPECTABIEHUH 00 OCHOBaX CBETCKOM ATUKH, KYJIbTYpPbI
TPAJUIMOHHBIX PENUTUi, UX POIU B Pa3BUTUHM KYyJIbTYpbl M HcTOpuM Poccum u dyenoBedecTBa, B CTAHOBICHMM TPaXXJIAHCKOrO OOIIECTBA POCCHHCKOM
rocy/1apCTBEHHOCTH; TOHMMaHUE 3HAU€HUsl HPAaBCTBEHHOCTH, BEPHI U PEIUTUU B JKHU3HU YeNlOBeKa, ceMbU M ob1iecTBa). CHhopMHpOBaHHOCTH OTBETCTBEHHOIO
OTHOLIECHUSI K YUYEHUIO; YBAXKUTEIBHOIO OTHOLIEHUS K TPYAY, HAJIMYME ONbITA Y4acTUs B COLUAIBHO 3HAYMMOM Tpynae. OCo3HaHME 3HAYEHMsI CEMBU B JKU3HU
yesioBeKa U O0IIeCTBA, MPUHITHE IEHHOCTU CEMEMHOMN KU3HU, YBAXKUTEIbHOE U 3a00TIMBOE OTHOLICHHE K YIEHAM CBOEH CEMbH.

4. CpopMHUpOBaHHOCTh IEJIOCTHOTO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKM M OOILECTBEHHOM NpPaKTHKH,
YUUTBIBAIOLIETO COLIUAIBHOE, KYJIbTYPHOE, A3BIKOBOE, IyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHpA.



5. Oco3HaHHOE, YBAXKUTEIHHOEC M JIOOpOKEIATENHbHOE OTHOIIEHHWE K JPYroMy 4YeNOBEKY, €ro MHEHHI0, MHPOBO33PEHHIO, KYIbType, S3bIKY, Bepe,
IpaXIaHCKOW MO3UIMHA. [ OTOBHOCTD M CIIOCOOHOCTHh BECTH TUAIIOT C OPYTMMH JIFOJABMH M JIOCTUTATh B HEM B3aMMOINOHWUMAaHHS (MIACHTU(UKAIMSA ce0s Kak
MOJIHOTIPABHOTO CYOBEKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYHPOBAHUIO 00pa3a mapTHepa Mo JUAJIOory, TOTOBHOCTh K KOHCTPYHUPOBAHUIO 00pa3a JOMYyCTUMBIX
CIIOCOOOB JHaiora, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO TpOIlecca JUANOTa Kak KOHBEHIIMOHMPOBAHUS WHTEPECOB, MPOLEAYP, TOTOBHOCTh U CIIOCOOHOCTH K
BEJICHUIO TIEPETOBOPOB).

6. OCBOCHHOCTh COIMAILHBIX HOPM, IpPaBHJ MOBEICHHs, poyieli (opM COIMAaTbHONW JKU3HU B TpyHmnax H cooOliecTBaXx. Y4acThe B IIKOJIBHOM
CaMOYTpPaBJICHUH U OOIIECTBEHHOH KU3HH B TPEJIeNiaX BO3PACTHBIX KOMIETCHIIMMA C YU€TOM PErHOHATBHBIX, STHOKYIBTYPHBIX, COITUAITBHBIX U YKOHOMUYECKIX
ocoOeHHOCTEH (POpMHPOBaHUE TOTOBHOCTH K YYAaCTHIO B IMPOIECCE YHOPSIOYCHUS COIMATIbHBIX CBS3€H M OTHONICHWH, B KOTOPHIC BKJIIOYCHBI U KOTOPHIE
(GOpMUPYIOT caMH yYallluecs; BKIOYCHHOCTh B HEIOCPEICTBEHHOE TPAKIAHCKOE y4acTHE, TOTOBHOCTh YYaCTBOBATh B JKU3HENIEATEIHHOCTH IMOJPOCTKOBOTO
OOIIIECTBEHHOTO 00BEINHEHHSI, TIPOYKTUBHO B3aUMOJICHCTBYIOIIETO C COUAIILHONM CPEIOi U COMaIbHBIMH MHCTUTYTAaMH; WICHTH(QHUKAIHUS CeO0sl B Ka4eCTBE
CyOBeKTa COLMANTBHBIX MPEeoOpa30BaHM, OCBOCHHE KOMIIETEHTHOCTEH B chepe OpraHu3aTOPCKOH JAEITeIbHOCTH; MHTEPUOPHU3AIIHSI IICHHOCTEH CO3UAaTEeIHLHOTO
OTHOIIICHHS K OKPYKAIOIIEH ACHCTBUTEILHOCTH, IICHHOCTEH COLMAIBHOTO TBOPYECTBA, IICHHOCTU MPOJYKTUBHOW OpPraHU3allMd COBMECTHOM JEATEJIbHOCTH,
camMopeallM3aliy B TPYIINC U OPTaHU3aIK, [ICHHOCTH «IpPYroro» Kak paBHONPABHOTO MapTHepa, GOpMUPOBAHWE KOMIICTEHITMN aHAIM3a, MPOCKTHPOBAHWSI,
OpraHu3allK JICATEIILHOCTH, PedICKCHH H3MEHEHUH, CIIOCOOOB B3aMMOBBINOJHOTO COTPYAHHYECTBA, CIOCOOOB pea3allii COOCTBEHHOIO JIHJIEPCKOTO
MOTEHIINAA).

7. ChopMUPOBAaHHOCTH LIEHHOCTH 3/10pPOBOTO U Oe30macHoro o0pasa >KW3HU; UHTEPHOPU3ALUsS MPAaBUI HHIUBUYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
IIOBEJICHNUS B YPE3BBIYANHBIX CUTYALUSX, YIPOKAIOIINX KU3HU U 3J0POBBIO JIFOAEH, IPABUII IIOBEICHUS HA TPAHCIIOPTE U HA IOPOTax.

8. Pa3BUTOCTH ACTETHYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYA0KECTBEHHOTO Hacyeaust Hapo1oB Poccuu u Mupa, TBOPUECKOH JEATEIBHOCTH 3CTETUYECKOTO
xapakTepa (CIOCOOHOCTh NOHUMATh XYIOKECTBEHHbIE IPOM3BEACHUS, OTPAXKAIOIIME pa3Hble STHOKYJIbTYPHbIE TpPaaULMU; CHOPMUPOBAHHOCTb OCHOB
XYJ0’)KECTBEHHOM KYJIbTYpbl OOyUYalOUIMXCS KaK 4acTH MX OOIIed TyXOBHOW KyJIbTYpbl, KaKk 0cOOOro crocoda MO3HAHMS XKU3HU M CPEACTBA OpraHU3aluu
OOIIEeHUs; ICTETUYECKOE, IMOIMOHAIBHO-IEHHOCTHOE BHUJCHHE OKPY)KAIOLIET0 MHpA; CIOCOOHOCTh K 3SMOLMOHAIbHO-IIEHHOCTHOMY OCBOEHHIO MHpA,
CaMOBBIPKEHUIO M OPHEHTAllMd B XYyJO0KECTBEH-HOM M HPABCTBEHHOM IIPOCTPAHCTBE KYJIbTYpbl; YBa)KEHHE K HCTOPUM KyJIbTypbl cBoero OTteuecTBa,
BBIPQ)KEHHON B TOM YHCJI€ B TOHUMAHUH KPAcOThI YEJIOBEKA; MOTPEOHOCTh B OOIIEHUH C XY/0KECTBEHHBIMU MPOU3BEIEHUSAMH, CHOPMUPOBAHHOCTh aKTHBHOIO
OTHOWICHHUS K TPAJAULIUAM XYI0KECTBEHHON KYJIbTYPbl KaK CMBICIIOBOM, 3CTETUUECKOIN M TMYHOCTHO-3HAYMMOM 1IEHHOCTH).

9. ChopMHUPOBAHHOCTh OCHOB 3KOJIOTMUYECKOH KyJNbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJOIMYECKOI'O MBIIIJICHHUS, HAJUYUE OIbITa
9KOJIOTHYECKU OPUEHTUPOBAHHOM pe(IeKCUBHO-OIICHOYHON U MPAKTUUYECKOM JIeATENbHOCTH B )KU3HEHHBIX CUTYallUsAX (TOTOBHOCTH K MCCIIEAOBAHUIO IPUPOIDI,
K 3aHATHUAM CEJIbCKOXO3SMCTBEHHBIM TPYAOM, K XYA0KECTBEHHO-DCTETUYECKOMY OTPaKCHHUIO IIPUPOABI, K 3aHATUAM TYPU3MOM, B TOM YHUCIIE DKOTYPU3MOM, K
OCYIIIECTBIIEHUIO TPUPOIOOXPAHHOM JIEATENBHOCTH).

MetanpeamMeTHble pe3yabTaTbl 00y4eHHs (PU3MKE B OCHOBHOWIIKOJIE BKJIIOYAIOT MEXKIIPEIMETHbIC MOHATHS U yHUBEpCalbHble yueOHbIE JeicTBUs
(perynsTUBHBIE, TO3HABATEIbHbBIE, KOMMYHUKATUBHBIE).

MexnpeamerHbie NOHATHS

VYcnoBueM popMHUpOBaHUS MEXIPEIMETHBIX MOHATHUN, TaKUX, KaK cHUCTeMa, (DaKkT, 3aKOHOMEPHOCTh, (PEHOMEH, aHallu3, CUHTE3 SIBJIIETCS OBJIaJIeHUE
00y4aroImuMHICs. OCHOBAMHU YUTATENLCKOM KOMIETEHIIMH, PHOOPETEeHNE HAaBBIKOB PadOThl ¢ HH(pOpMAIMEl, yyacTue B IPOSKTHON JesITeIbHOCTH. B 0CHOBHOM
IIKOJIE TPOAOJIKaeTcsl paboTa Mo (GOPMUPOBAHHMIO M PA3BUTHIO OCHOB YHUTATEJNbCKOIl KommeTeHuuu. O0yuaroniyecss OBIa/lel0OT YTEHUEM KaK CpPEACTBOM
OCYIIECTBIICHUSI CBOMX JAIbHEHIINX IUIAHOB: MPOAOJDKEHHsI 00pa3oBaHMA M €aMOOOpa30BaHHUs, OCO3HAHHOTO IUIAHHMPOBAHUS CBOETO AaKTYyaJlbHOIO U
MEPCIIEKTUBHOTO Kpyra YTEHUs, B TOM YHUCIE JOCYroBOr0, MOATOTOBKH K TPYAOBOH M COIMAIbHOM NEATENBHOCTH. Y BBINIYCKHMKOB OyneT copMHpoBaHa



HOTpe6HOCTB B CUCTCMATUYCCKOM YTCHHUU KaK CPCACTBC MMO3HAHUSA MHPA U 06651 B 3TOM MHUPC, rapMOHU3AlIUN OTHOLIECHUN YeI0BeKa U 06H_[eCTBa, CO3JaHun
o0Opaza «oTpeGHOTO OYyIIeroy.
[Tpu n3yuenuun pusmku 0OyJaromuecs YCOBEPIUICHCTBYIOT MPUOOPETEHHBIC HABBIKM PadoThl ¢ mHpopmanueil u monoaHsaT ux. OHu cMoryT paboTaTh
C TeKCTaMH, IpeoOpa30BhIBATh U HHTEPIPETUPOBATH COICPIKAIIYIOCS B HUX HH(OPMAIIHIO, B TOM YHUCIIE:
® CHCTEMaTH3HpOBATh, COMOCTABIIATH, aHAIM3UPOBATh, 0000IIATE U WHTEPHPETHUPOBATH MHPOPMAIIUIO, COIEPHKAIIYIOCS B TOTOBBIX WH(POPMAIIMOHHBIX
00BEKTaX;
® BBIJICJATH TJIABHYIO U U30BITOYHYIO HH(POPMAIIHIO, BHIIIOJIHATE CMBICIIOBOE CBEPTHIBAHUE BBIJCIICHHBIX (DAKTOB, MBICIICH; TIPEACTABIATh HHPOPMAIIHIO B
CKaToOW cloBecHOW opme (B BUJIE IUIaHA WM TE3MCOB) M B HATJISAHO-CUMBOJIMUYECKOW Gopme (B BUE TaOuUI, TpadUuecKUX CXEM M Juarpamm, Kapt
MOHATUM — KOHLENTYalIbHBIX 1UarpaMM, OIIOPHBIX KOHCIIEKTOB);
®  3aIOJHATH U JOTOIHSATH TAOJHUIIbI, CXEMBI, TUATPAMMBI, TEKCTHI.

B xonme m3yuenust ¢pusumku oOydarommecss MPUOOPETYT ONMBITHPOEKTHON AeATeIbHOCTH Kak 0co00il ¢opmbl yueOHOH pPabOTHL,CIIOCOOCTBYIOMICH
BOCIIUTAaHUIO CAMOCTOSITEIbHOCTH, WHUIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBILICHHIO MOTHUBAUUU M 3(PPEKTHUBHOCTH Y4EeOHOH [eATENBHOCTH; B XOJ€
pean3ali UCXOIHOTO 3aMbIciia Ha IMPAKTHUYECKOM YPOBHE OBJIAJCIOT YMEHHUEM BbIOMpATh a/I€KBAaTHBIE CTOSILEH 3aJjade Cpe/CTBA, NIPUHUMATh PEIIEHUs, B
TOM YHCJI€ U B CUTyalUsAX HeompeaeseHHOCTH. OHM NOoay4aT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTh K pa3pab0TKe HECKOJIbKUX BapUAHTOB PEIICHHid, K MOUCKY
HECTaHJIapPTHBIX PEIICHUH, IOUCKY U OCYLIECTBICHUIO Han0oJee MpUeMIEMOr0 PELLICHUS.

Perynstusubie YY /|
1. YMeHHne caMOCTOSITEIbHO OMPEACTATh e 00y4YeHHs, CTaBUTh M (OPMYIHPOBATH HOBBIE 337aud B y4ueOe M MO3HABATEIBHOU JIEATEILHOCTH, pPa3BUBATh
MOTHUBBI U UIHTEPECHI CBOEH MO3HABATENIbHOM JesTeabHOCTH. OOyUaromuics CMOXKET:
*aHAJIM3UPOBATH CYLIECTBYIOIINE U IIJIAHUPOBATh Oyylue 00pa3oBaTeNIbHbIE PE3YIbTAThI;
*HIEHTU(PULIUPOBATH COOCTBEHHBIE MTPOOJIEMBI M OIPEAEIATH INIABHYIO MIPOOIIeMYy;
*BBIJIBUraTh BEPCUU PELIEHUS MPoOIeMbl, GOPMYJINPOBATh TUIOTE3bI, IPEABOCXHUILATh KOHEUHBIN pe3ybTaT;
*CTaBUTH 11EJIb IEATEILHOCTH Ha OCHOBE OIPE/IEIEHHON POOIeMBbl M CYLIECTBYIOIINX 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 JOCTIKEHHS IIeJIeH, B TOM YHCJIe allbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3 peKTuBHBIE CIIOCOOBI
peleHns yueOHbIX U M03HaBaTeIbHbIX 3a7au. OOyJaroImuicss CMOXKeT:
*OIpeesaTh HE0OX0AUMbIE JeCTBHE(s) B COOTBETCTBUHU C yUEOHOH M IMO3HABATEIbHOM 3a/1aueil U COCTABIIATH AITOPUTM UX BBIIIOJHEHMS,
*000CHOBBIBATh U OCYLIECTBIATH BBIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOOB pelIeHus y4eOHbIX U O3HABATENIbHBIX 33/1a4;
*OIpEAEATh/HaXOJUTh, B TOM YHUCJIE U3 MPEII0KEHHBIX BAPUAHTOB, YCJIOBHUS Ul BHIIOJHEHHUS Y4eOHOM U 1M03HaBaTEIbHOM 3a/1a4H;
*BBLICTpAaUBaTh XM3HEHHBIEC IUIAHBI Ha KPaTKOCpOUHOE OyayIee (3asBiSATh LIEJEeBble OPUEHTHUPBI, CTABUTH a/I€KBATHBIE MM 3aJjaud U MIpeasiaraTh J1elcTBus,
yKa3bIBasi U 000CHOBBIBAS JIOTHUECKYIO TIOCIIEI0BATENbHOCTD 111aroB);
*BBIOMpATh U3 MPEIOKEHHBIX BAPHAHTOB U CAMOCTOSATENIHO UCKATh CPEICTBA/PECYPCHI IS peIlIeHUs 3a/1a41/TOCTIXKEHUS 11eIH;
*COCTaBJIATH IJIaH pPeLIeHUs MPoOIeMbl (BBIIOIHEHUS TPOEKTA, IPOBEACHUS UCCIIEI0BaHuUA);
*OMpEeIATh MOTEHIUATIbHbIE 3aTPYAHEHH MIPH pellICHH y4eOHOM 1 O3HaBaTeNbHON 33a4ll U HAXOIUTh CPEJICTBA IS UX YCTPAHEHUS;
*OIKCHIBaTh CBOM OMBIT, 0OPMIISIS €ro JUIs Mepeaadn APYTUM JIIOASM B BUJI€ TEXHOJIOTMH PEIlIeHUs MPaKTHUECKUX 3aa4 ONpeIesIeHHOro Kilacca,
*IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBHUIYAJIbHYIO 00pa30BaTEeIbHYIO TPAEKTOPHIO.



3. YMeHHe COOTHOCUTH CBOM JICHCTBHS C IJIAHUPYEMBIMH PE3yJIbTaTaMH, OCYHIECTBIIATh KOHTPOJIb CBOCH JESITEIHbHOCTH B MPOLECCe JOCTHKEHUS pe3yabTara,
OTIPENIETIATh CIOCOOBI JCUCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUUA M TPeOOBaHHM, KOPPEKTUPOBATh CBOU JICHCTBUS B COOTBETCTBUU C M3MEHSIOMIEHCS
curyanueid. O0yJaromuicss CMOXKeT:

*OIpeIesATh COBMECTHO C MEAaroroM U CBEPCTHUKAMU KPUTEPUH IIAHUPYEMBIX Pe3yIbTaTOB U KPUTEPUH OLIEHKU CBOEH yueOHOM NesTeIbHOCTH;
*CHCTEMAaTU3UPOBATH (B TOM YHCIIE€ BEIOMPATh MPUOPUTETHBIC) KPUTEPUH IFIAHUPYEMBIX PE3YJIBTATOB M OLICHKH CBOCH JEATEIbHOCTH;

*0TOMpPaTh MHCTPYMEHTHI Ul OLICHUBAHMS CBOCH NEATEIBHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JESATENbHOCTH B paMKaX MpPEeUIOKEHHBIX YCJIOBUHA U

TpeOOBaHU;

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

*HAXOJUTh JOCTATOYHBIE CPEACTBA JJIS BHIOJHEHUS y4eOHBIX IEHCTBHI B M3MEHSIOIIEHCS CUTYAI[MH W/WIA IPU OTCYTCTBHH TUTAHUPYEMOT'O pe3yJbTaTa;

*paboTas Mo CBOEMY IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO ACSITEILHOCTh HA OCHOBE aHalM3a U3MEHEHUHN CUTYallUU AJIS MOTYYeHHUsl 3arljlaHu POBAaHHBIX

XapaKTePUCTHK MPOJYKTa/pe3ynbTaTa;

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

IpearaTb U3MEHEHUE XapaKTEPUCTUK MTpoLiecca sl OTYyYEHHS YIYUIIEHHbBIX XapaKTePUCTUK IPOAYKTA;

*CBEPATH CBOM JICUCTBUSA C IIENBIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OLUIMOKH CAaMOCTOSATEIBHO.

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

*OIpeesaTh KPUTEPUU MPABUIHLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUSI y4eOHOM 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 CAMOCTOSITENILHO OIPEIeJICHHBIM KPUTEPUSM B COOTBETCTBHUH C LIEbIO AEITEILHOCTH;
*000CHOBBIBATh IOCTHKUMOCTD 11€7IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHX PECYpPCOB M JIOCTYITHBIX BHEIIHUX PECYPCOB;

*(UKCHpPOBATh U AHATM3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

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

*HaOII0aTh W AHAIM3UPOBAaTh COOCTBEHHYIO Y4E€OHYI0 W I103HABaTEIbHYIO JEATEIbHOCTh U JIEATENBHOCTh JPYIHX OOYYaloIIMXCs B Ipolecce

B3alMOIIPOBEPKU;

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

*[IPUHUMATH PEIICHUE B yUeOHON CUTYyalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

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

*PETPOCIIEKTUBHO OIPEeNATh, Kakue JeHCTBUS MO PEIICHUI0 y4yeOHOM 3aayM WM MapaMmeTpbl 3THX ACUCTBUIM MpPUBENN K MOJIYYEHHIO HMEIOIIErocs

MPOJIYKTa yUeOHOH JACSITEIHHOCTH;

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

SMOLIMOHAIBHOM  HAmpsKEHHOCTH), J¢dekrta BoccTaHOBIEHUS (ocinabieHUss OposBIEHUM  yromiieHus), dS(dexra axkTUBU3ALMM  (ITOBBILICHUS

NCUXO0(PHU3HOTOTUYECKON PEaKTUBHOCTH).



ITo3naBartenbHbIe YV /[
6. YMeHHE OnpenensaTh MOHATHS, CO3/IaBaTh 00OOIICHNUS, YCTaHABIMBATh aHAIOTHH, KJIaCCU(PUIIUPOBATh, CAMOCTOSATEIHLHO BHIOUPATh OCHOBAHUS M KPUTEPUU
JJIA KHaCCI/I(i)I/IKaLII/II/I, YCTaHaBJIMBATb MPUYUHHO-CJICACTBCHHLIC CBA3U, CTPOUTH JIOTUYCCKOC PACCYXKIACHUC, YMO3AKIIOYCHHC (I/IHI[yKTI/IBHOG, ACAYKTHUBHOC, 10
aHAJIOTUH )AeNIaTh BHIBOIbI. OOYJarOIIHICS CMOXKET:

oJ0upaTh CI0BA, CONOAYMHEHHbIE KIIFOUEBOMY CIIOBY, ONPEEISIONINE €ro IPU3HAKU U CBOWUCTBA;

BBICTPAMBaTh JIOTUYECKYIO LIETIOYKY, COCTOSIIYIO U3 KIIFOUEBOIO CJI0BA U CONOJYMHEHHBIX EMY CIIOB;

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

OOBEIUHATD MIPEMETHI U SIBJICHUS B TPYIIIIHI 110 ONPEIeIEHHBIM MMPU3HAKaM, CPABHUBATH, KJIaCCU(PUIMPOBATH U 00001IaTh (PAKTHI U SBICHUS;

BBIJICJIATH SIBJICHUE U3 OOLIEro psijia APYrux sSBJICHUH;

OIIpeNIeNIATh OOCTOSATENBCTBA, KOTOPbIE MTPEIIIECTBOBAIN BOSHUKHOBEHHIO CBA3HM MEX/Y SBJICHUSAMH, U3 3TUX OOCTOSATENILCTB BBIACIATH ONPEAEIAIOLIHeE,
CIOCOOHBIE OBITh IPUYMHOM JAaHHOTO SIBJICHUS, BBISIBIIATh IPUUMHBI U CIEICTBUS SIBICHUIH;

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

CTPOMUTH PAacCyX/ECHHUE HA OCHOBE CPAaBHEHUS IIPEIMETOB U SIBJICHUH, BBIEISSI IPU 3TOM OOIIME IPU3HAKY;

U3JIaraTh MOJyYSeHHYIO HH(POPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PEIIacMOi 3a/1a4H;

CaMOCTOSITENIFHO YKa3bIBaTh HA MHPOPMALIKIO, HYKIAIOIIYIOCS B IPOBEPKE, MpeIaraTb U MPUMEHATH CIIOCO0 MPOBEPKH TOCTOBEPHOCTH MH(OPMAIIUH;
BepOaIN30BaTh SMOLIMOHATILHOE BIEYATICHHE, OKa3aHHOE HA HETO UCTOYHUKOM,;

OOBSICHATH SIBJICHHSI, NPOLECCHI, CBSI3M W OTHOIIEHUS, BBISABISEMBbIE B XOJ€ I103HABAaTEIbHOH M HCCIIEAOBATEIbCKOW JEATENILHOCTH (IPUBOIUTH
00BbsICHEHUE ¢ U3MEHEHUEM (POPMBI ITPEJICTABICHUS; 0OBACHATD, ACTATU3UPYS WK 0000111as1; OOBACHSTH C 3alaHHON TOUKH 3pEHHS);

BBISIBIISITH M HA3bIBaTh MPUYMHBI COOBITHSA, SIBJICHUS, B TOM YHCJIE€ BO3MOXKHBIC / HanOoJee BEPOSTHBIE MPUYMHBI, BO3MOXKHBIE MOCIEICTBHS 3alaHHOM
MIPUYUHBI, CAMOCTOSATEIBHO OCYLIECTBIISAS IPUIMHHO-CIICCTBEHHBIN aHAJIN3;

JienaTh BBIBOJ Ha OCHOBE KPUTMYECKOI'O aHAIM3a Pa3HbIX TOYEK 3PEHUs, MOATBEPXKIaTh BBIBOJ COOCTBEHHOH apryMeHTalueill WM caMOCTOSTEIbHO
IIOJIYYEHHBIMH TaHHBIMU.

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

OO0y4aroUIHIiCs CMOXKET:

e 0003Ha4YaTh CUMBOJIOM U 3HAKOM MIPEIMET U/WIN SIBJICHUE;

® 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 YCJIOBHH 3aJ]a4H H/WIIHA 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 MOIEIH C IIENIBIO BBISABICHHS OOIIMX 3aKOHOB, ONPEACIAIONINX TAaHHYIO PEAMETHYIO 00JIacTh;

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

® CTPOUTDH CXEMY, AJITOPUTM JIEHCTBUS, UCTIPABISATH UM BOCCTaHABINBATh HEU3BECTHBIN paHee aITOPUTM Ha OCHOBE MMEIOLIETocs 3HaHUSI 00 00BEKTE, K
KOTOPOMY IPUMEHSIETCS alITOPUTM;



® CTPOUTH JJOKA3aTEIbCTBO: IPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;
® aHAIM3UPOBATH/Pe(ICKCUPOBATD OMBIT Pa3pabOTKU U peaTu3aiy y4eOHOTo MPOEKTa, UCCIECAOBAHUS (TEOPETUUYECKOT0, SMIIMPHUIECKOT0) HAa OCHOBE
MPEUI0KEHHON MPOOIEeMHOM CUTYaIMH, TIOCTABICHHOM 1M W/WIIN 33JJaHHBIX KPUTEPUEB OLIEHKU MPOIYKTa/ pe3yibTaTa.

8.
°
L]

9.

CwmpicnoBoe uTeHrne. O0yJaroIIHICsS CMOXKET:

HaXOJHUTh B TEKCTE TpeOyeMyto HH(OPMAIIHIO (B COOTBETCTBUU C LETSIMU CBOCH JCATCILHOCTH);

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.

dopMupoOBaHUE U PA3BUTHE HKOJIOTMUECKOTO MBIILUICHUS, YMEHHE MPUMEHATh €ro B MO3HABaTENIbHON, KOMMYHUKATUBHOW, COI[MAILHOM MpaKkTUKE U

npodeccnoHabHOM opreHTauu. OOyJaIONTHIICS CMOXKET:
® OIIPEJICINIATH CBOE OTHOLICHUE K TIPUPOIHOI Ccpelie;
® AQHAJTM3UPOBATH BIIMSHHUE YKOJOTHUECKUX (DAaKTOPOB HA CPEy OOUTAHUS KUBBIX OPTaHH3MOB;
® IIPOBOJIUTH MIPUYMHHBIA U BEPOSITHOCTHBINM aHAJTN3 3KOJOTHYECKUX CUTYaIlUi;
® POTHO3WUPOBATh U3MEHEHUS CUTYAIIUHU TIPU CMEHE JICHCTBUS OJTHOTO (paKTopa Ha JeHCTBUE Ipyroro (hakTopa;
® PACHIPOCTPAHATD SKOJOTMYCCKUC 3HAHUSA U YIAaCTBOBATh B IMIPAKTUUYCCKUX ACJIaX I10 3alIUTC OKPY)KaIOHIGf/i CpCanl;
® BhIpa)kaTh CBOE OTHOLLIEHHUE K MPUPOJIE UEPE3 PUCYHKH, COUMHEHUS, MOJIENIH, IPOEKTHbIE PAOOTHI.
10. Pa3BuTHE MOTUBAIIMH K OBJIAJICHHUIO KYJIbTYPOH aKTHBHOTO UCIIOJIb30BAHUS CIIOBApEH M IPYTHX MOUCKOBBIX cucTeM. OOyJaronuicss CMOXKET:

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/I3aHI/II/I PE3YyJIbTATOB ITOHUCKA,
COOTHOCHUTD IMOJTYYCHHBIC PE3YJIbTAThI TIOMCKA CO CBOCH JESITEIIFHOCTRIO.

KommynukaruBubie YY /I

11. YmeHue opraHu30BBIBaTh y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO JICATEIBHOCTD C YIUTEIEM U CBEPCTHUKAMHU; paboTaTh MHIANBUAYAJIBHO U B TPYIIIE:
HaXO/UTh 00Ilee pelIeHue 1 pa3peniarb KOHGIMKTHI Ha OCHOBE COTJIAaCOBaHMS MO3UIMNA U yyeTa HHTepeCcOB; (hOpMYIHpPOBaTh, ApryMEHTUPOBATh U OTCTAaUBAaTh
cBoe MHeHHe. O0yJaromuiics: CMOXKET:

OIIPEAEIATH BO3MOKHBIE POJIM B COBMECTHOM JIE€ATENBHOCTH;

UTpaTh ONIPEAEIEHHYIO POJIb B COBMECTHOM 1€ATEIbHOCTH;

IPUHUMATD MO3UIINIO0 COOECETHIKA, TOHUMAs TIO3UIUIO IPYTOT0, pa3inyaTh B €ro peun: MHEHUE (TOUKY 3pEHHsI), 10Ka3aTeNbCTBO (ApPTyMEHTHI),
(aKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

OTIpEe/IETISATh CBOM JEHCTBUS U IEHCTBUS MapTHEPA, KOTOPbIE CIOCOOCTBOBAIHN WIIM MPEMSITCTBOBAIHN MPOIYKTUBHOM KOMMYHHUKAIUY;

CTPOMTbH IMO3UTUBHBIE OTHOLIEHUS B Mpoliecce yueOHON U M03HABATEIbHON e TeIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaUBAaTh CBOIO TOUKY 3PEHUS, B TUCKYCCHH YMETh BBIIBUTATh KOHTPAPT'YMEHTHI, Iepedpa3supoBaTh CBOIO MbICIb
(B1afeHNE MEXaHU3MOM 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 OOIILYIO TOUKY 3pEHUS B AUCKYCCUU;

JI0rOBapUBAaThCS O MPaBUIIaX U BOMPOcax [yl 00CYKJI€HHUsI COOTBETCTBUHU C ITOCTABJIEHHOM Iepe]] IpyMIoi 3a1a4ei;

OpraHM30BBIBATh y4eOHOE B3aMMOJICHCTBIE B IPYIIIE (OIpenelisiTh O0IINe EeNU, PacpeaAeysTh POJIH, JOTOBAPUBATHCS APYT C IPYTOM U T. II.);
YCTpPaHATh B paMKax JUaiora pa3pbIBbl B KOMMYHHUKAIMH, 00YCIOBICHHBIE HETIOHMMAaHUEM/HETIPHSITHEM CO CTOPOHBI cOOeceTHUKA 3a1a4uH, (POPMBI WK
COJIEPKaHUs AUAJIOTa.

YMeHue 0CO3HaHHO HCIOJIb30BaTh PEYEBBIC CPEIACTBA B COOTBETCTBUM C 3aJadell KOMMYHUKALMM I BBIPQXCHHS CBOMX YYBCTB, MBICICH U

MOTPEOHOCTEN ISl TUTAHUPOBAHUS M PETYISALUNA CBOCH NEATEIbHOCTH; BIAJCHHE YCTHOW W MUCHMEHHOW PEUbl0, MOHOJIOTUYECKOW KOHTEKCTHOW PEYbIo.
OOyyJarommiicss CMOXeET:

13.

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

O0TOMpPATh U UCIOIb30BaTh PEUEBBIEC CPEJCTBA B MPOLIECCE KOMMYHHUKAILMU C IPYTMMH JIFOJbMU (IUAJIOT B I1ape, B MaJIOM IpymIe u T. 1.);

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

co0JII01aTh HOPMBI ITYOJIMYHOM peun, perjaaMeHT B MOHOJIOT€ U IMCKYCCHU B COOTBETCTBHH C KOMMYHHUKATUBHOM 331auei;

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 IMMCbMEHHBIE «KJIUIINPOBAHHBIC» U OPUTHHAIIBHBIE TEKCTHI C UCIIOJIb30BAaHUEM HEOOXOAUMBIX PEUEBbIX CPE/ICTB;

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

UCIOJIb30BaTh HEBEPOAIbHbBIE CPECTBA WIIM HATJISIIHbIE MaTepPHAaJIbl, IOATOTOBIEHHBIE/OTOOPAHHBIE 101 PYKOBOACTBOM YUUTEIS;

JieNIaTh OLICHOYHBIN BBIBOJ O JOCTM)KEHUH L1€TM KOMMYHHUKAIIMHA HEMOCPEACTBEHHO MOCTIe 3aBEepIIEHIs] KOMMYHUKATUBHOIO KOHTAKTa M 0OOCHOBBIBATD
ero.

@®opMHUpOBaHUE W PaA3BUTHE KOMIIETEHTHOCTH B OOJAcCTH MCIIOJIb30BaHUS WH(POPMAlMOHHO-KOMMYHHMKAIMOHHBIX TexHoiorui (mamee — HUKT).

OO0yuaromuiicsi CMOXKeT:

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

BBIOMpATh, CTPOHUTH M MCIIOIH30BaTh a/ICKBATHYIO HHPOPMAITMOHHYIO MOJIEIh JJIS IePEIadn CBOUX MBICIICH CPEJICTBAMH €CTECTBCHHBIX M ()OPMATBHBIX
SI3BIKOB B COOTBETCTBUU C YCIIOBUSIMH KOMMYHHKAITUH;

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

UCIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTUH (BKIIIOUAsi BBIOOP aJeKBATHBIX 3a7ja4€ HHCTPYMEHTAIBHBIX MPOrPaMMHO-AMIAPATHBIX CPEICTB U CEPBUCOB)
Ui petieHus] WH(HOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX Y4YeOHBIX 3a/a4, B TOM YHCIIe: BBIYUCIICHHE, HAMMCAHUE IMUCEM, COUYMHEHUH, JOKIAI0B,
pedepaToB, co3TaHue MPEe3EHTAIUHN U JIp.;

UCIOJIb30BaTh HHGOPMAIUIO C YYETOM 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 coOxroaTh mMpaBuia 6€30MaCHOCTH U OXPaHbI TPy1a MpU paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYI0BAHHUEM;

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

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN (PU3NYECKUX METOJOB; aHAJTU3UPOBATh OTACIIbHBIC ATAIlbl IPOBEICHUS UCCIICIOBAHUMA
Y UHTEPIPETHPOBATH PE3YJIHTATHl HAOIIOACHUHN U OIIBITOB;

® CTaBUTh OIBITHl MO HCCICIOBAHUIO (U3MUYECKUX SIBICHUN WM (PU3MYECKHX CBOWCTB Tell 0€3 HWCHOJB30BaHUS TMPSMBIX H3MEPCHHIA; TPU 3TOM
dbopmynupoBath MpodIeMy/3aiady y4eOHOro JKCIIEPUMEHTa; COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOTO OO0OpYIOBaHUS, IPOBOJUTH OMBIT H
(GhopMyIIMpPOBATh BHIBOJIBI.

® [IOHUMATh POJIb IKCIEPUMEHTA B MOJIYYCHUH Hay4YHOI HHOpMAIIHH;

® T[IPOBOJIUTH MpsIMbIEe M3MEpEeHHs (U3MUECKUX BEIWYMH: BpPEMs, pPAacCTOSHHME, Macca Tela, o0beM, Cuila, TeMIeparypa, arMochepHOe aBleHUE,
BIQKHOCTh BO3JlyXa, HAMpsDKEHUE, CUila TOKa, paJualoHHBIA (OH (C HCIOIb30BaHHEM AO03MMETpa); MpPU 3TOM BHIOMpATh ONTUMAIBHBIA CIOCOO
W3MEPEHHUS U UCIIOIB30BaTh MPOCTEUILINE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

® [POBOJIUTH HCCJIENOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH C HCIOIb30BAHHEM IMPSMBIX H3MEPEHUN: MPH I3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢dbuKkcupoBaTh pe3yabTaThl MOJTYYCHHONW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOnuil ¥ rpadukoB, AenaTh BBIBOABI IO pe3yiabTaTam
HCCJICIOBAHUS;

® [POBOJUTH KOCBEHHbIE H3MepeHUs (U3NYECKUX BEIUYHMH: IPH BBIIOJHEHUU HM3MEPEHUN COOUpPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEHys
MPEAJIOKEHHON MHCTPYKLIUH, BBIYUCIISITh 3HAUYCHUE BEJIMUYMHBI U aHAJTU3UPOBATh NOJIYYEHHBIEC PE3YJIbTAThl C YUETOM 33/IaHHOM TOYHOCTH U3MEPEHUM;

® AHAIM3UPOBATh CHUTYAIlUU TMPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, Y3HaBaThb B HUX TMPOSBICHUE W3YUYEHHBIX (U3UYECKUX SBJICHUM WIH
3aKOHOMEPHOCTEH U MIPUMEHSITh UMEIOIIHUECS 3HAHUS JISl UX OOBSICHEHUS;

® [OHUMATh NPUHIUIBI ACWCTBUS MAIINH, TPHUOOPOB U TEXHUUECKUX YCTPOMCTB, YCIOBHUS UX OE30MaCHOTO UCTIOIH30BAaHUS B MIOBCEAHEBHON 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 pE3yabTaTaAMU OCBOEHUS TEMBI SIBIISIFOTCS

- MOHUMaHue PU3NIECKUX TEPMUHOB: TEJO, BEIIECTBO, MaTEPHUSI;

- YMEHHE MPOBOJUTH HAOMIOACHUS (DU3UUECKUX SIBICHUN; U3MEPATh (PU3NUECKUE BEIMYMHBI: PACCTOSIHHE, TPOMEKYTOK BPEMEHHU, TEMIIepaTypy; OMpeaAesiTh
[IEHY JIeJICHUS KBl TpHOOpa ¢ YIeTOM MOTPEITHOCTH U3MEPEHUS;

- 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 CIIOCOOHOCTh OOBICHATH (PU3NUECKHE SIBICHUS: MEXaHUUECKOE JIBIKEHUE, PABHOMEPHOE U HEPABHOMEPHOE JIBIKEHUE, HHEPIUS, BCEMUPHOE
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,HKOCT€I71, ra30B U TBep)II)IX



TeJ, TUIAaBaHHUE TeJl, BO3LyXOIJIaBaHUE, PACIIOIOKEHUE YPOBHSI )KUIAKOCTH B COOOLIAIOIIMXCS COCY IaX, CYIIECTBOBAHNE BO3LYLTHOW 000JI0UYKH 3E€MJIH, CIIOCOOBI
YMEHBUICHUS U YBEJINYCHUS AABICHMUS;

- MIOHUMaHHE U CIIOCOOHOCTH OMMCHIBATD U OOBACHATH (PU3MUECKHE SBJICHUS: OCTYIATEIbHOE JBI)KEHUE, CMEHA JHS U HOYM Ha 3emiie, CBOOOIHOE MaIeHue
TeJl, HEBECOMOCTb, JBH)KEHHUE 110 OKPY>KHOCTHU C IIOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO, KOJICOAHUSI MATEMaTUYECKOI0 U IPYKMHHOTO MasiTHUKOB, PE30HAHC (B
TOM UHCIIE€ 3ByKOBOH ), MEXaHUYECKHE BOJIHBI, JIJIMHA BOJIHBI, OTPAXKEHUE 3BYKa, 3XO0;

- 3HaHME M CIIOCOOHOCTH AaBaTh ONPEAEICHUS/ONUCAHUS (PU3NYECKUX MOHATUI: OTHOCUTENIBHOCTh IBM)KEHUS, IIepBasi KOCMHUYECKasi CKOPOCTb, PEAKTUBHOE
IBIDKEHUE; (PU3NYECKUX MOJENIEH: MaTepuaibHas TOUKa, CHCTEMa OTCYETa; (PM3MUECKUX BEIWYHH: MEepeMeIIeHIe, CKOPOCTh PAaBHOMEPHOTO MPSIMOIMHEHHOTO
JBYDKEHUS,, MTHOBEHHAsl CKOPOCTh M YCKOPEHHE IPU PABHOYCKOPEHHOM HPSIMOJIMHEHMHOM JBHKEHHH, CKOPOCTh U LEHTPOCTPEMHTEIbHOE YCKOPEHHUE IpH
PaBHOMEPHOM JIBUKEHHUH T€Ja 110 OKPY>KHOCTH, UMITYJIbC;

- YMEHUE U3MEPATh: CKOPOCTh, MTHOBEHHYIO CKOPOCTh M YCKOPEHHE IPU PAaBHOYCKOPEHHOM IMPSMOJIMHENHOM JABMKEHHH, LIECHTPOCTPEMHUTEIBHOE YCKOPEHHE
IIPY PaBHOMEPHOM JBW)XEHMM [0 OKPYXKHOCTH, Maccy, CHILy, BE€C, CHJIy TpPEHHUS CKOJbXEHHS, CUIy TpPEHHUsS KaueHHs, O0ObeM, IUIOTHOCTh TeJja,
PaBHOACHUCTBYIOLIYIO CHJI, IEHCTBYIOIIMX HA TEJI0, MEXAaHUYECKYI0 paboTy, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT cuiibl, KIIJ, moTeHIuanbHy0 1 KUHETHYECKYIO
SHEPrulo, aTMOC(EpPHOE AaBIICHUE, IaBJICHUE KUAKOCTHU Ha JHO U CTEHKU coCyaa, CUIy ApXumena;

- BJIQJICHUE SKCIIEPUMEHTAIbHBIMU METOJaMH HCCIIEJOBAaHUS 3aBUCUMOCTH: IPOMIEHHOIO MYTH OT BPEMEHH, YJIMHEHMS MPYXKHUHBI OT HPUIOKEHHOM CHIIbI,
CHJIBI TSDKECTH TeJIa OT €r0 MacChl, CUJIbl TPEHUS CKOJIBKEHUSI OT IUIOIIAIN COIPUKOCHOBEHUS TEJ U CUJIbI, IPUKUMAIOIIEH TEI0 K TOBEPXHOCTU (HOPMAaJIbHOTO
JaBlIeHMs ), CUIIbl ApxuMesa OT 00beMa BBITECHEHHOM TEJIOM BOJBI, YCJIOBHUI IUIaBaHUs Tella B KUAKOCTH OT JEMCTBUS CHIIBI TSDKECTH M CHUJIBI ApXuMmena,
3aBUCHMOCTH I€PUO/Ia U YACTOThI KOJIEOAHUI MasTHUKA OT JUIMHBI €T0 HUTH;

- BJIaJICHUE FKCIEPUMEHTAIbHBIMI METOJAMH HUCCIIE0BAHMSI ITPH ONPEIETICHUN COOTHOLLICHUS CUJI U T1JIeY, JUIsl pABHOBECHUS phbluara;

- MOHMMAaHUE CMBICTIA OCHOBHBIX (PM3NYECKHUX 3aKOHOB: 3aKOHBI HBIOTOHA, 3aKOH BCEMHPHOTO TATOTECHHS, 3aKOH ['yka, 3aKOH COXpaHEHHUsS MMITYIIbCa, 3aKOH
COXpaHEeHMs SHepruu, 3akoH Ilackans, 3akoH Apxumena U yMEeHUE IPUMEHATh UX Ha IPAKTUKE;

- BJIaJIeHUE CIIOCOOaMM BBITIOJTHEHUS PACUETOB IPU HAXOXKJIEHUH: CKOPOCTH (CpeqHe CKOPOCTH), MMyTH, BPEMEHH, CUJIbI TSXKECTH, Beca Tella, MJIOTHOCTH Tena,
o0beMa, Macchl, CUIIbI YIPYTrOCTH, PaBHOJCHCTBYIOIIEH CHII, IEHCTBYIOLIMX Ha TEJI0, MEXaHMYECKOW paboThl, MOLITHOCTH, YCIIOBHsI paBHOBECHUS CUJI HA pblyare,
MomeHTa cuibl, KI1/I, kuHeTHueckol 1 NOTeHMAIbHON SHEPTUHU, JaBJICHUS, JaBJICHUS KUJAKOCTH Ha JIHO U CTEHKH COCYJla, CHIIbI ApXUMeia B COOTBETCTBUU C
MOCTaBJIEHHOW 3ajjaueil Ha OCHOBAHUU HCIIOJIb30BaHMsSI 3aKOHOB (PU3HKH;

- YMEHHUE HaXOJUTh CBA3b MEKIY (PU3NUECKUMH BEIMUMHAMU: CUJION TAXKECTH U MACCOH Tella, CKOPOCTH CO BPEMEHEM U MyTEM, IJIOTHOCTH TeJia C €ro Maccoi
1 00bEMOM, CHJION TSDKECTH U BECOM TeJa;

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

- NMOHMMaHHWe MPHUHLUIIOB JIEHCTBUSA JMHAMOMETpPA, BECOB, BCTPEYAIOLIMXCS B MOBCEJHEBHOMN JKM3HH, pblyara, 0J0Ka, HaKJIOHHOM IJIOCKOCTH, OGapomerpa-
aHEepoua, MAHOMETPA, MOPILIHEBOTO KUIKOCTHOIO HAcOCa, TUAPABINYECKOrO Mpecca U CrocoboB o0ecnedeHns 6€30acCHOCTH MPU UX UCIIOJIb30BaHMH;

- YMEHHME NPUBOAUTH MIPUMEPHl TEXHUUECKUX YCTPONCTB U JKUBBIX OPraHU3MOB, B OCHOBE IEPEMEIIECHNS KOTOPBIX JIEKUT MPUHIUI PEAKTUBHOIO JBHKEHUS;
3HAHUE U YMEHUE OOBIICHITH YCTPOICTBO U AEHCTBHE KOCMUYECKUX PaKET-HOCUTENEH;

- YMEHHUE UCIIOIB30BaTh MOJyYSHHbIE 3HaHUS B MIOBCETHEBHOM >KU3HHU (OBIT, 3KOJIOTHs, OXpaHa OKpPYXKaroIlel Cpesibl).



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,
KOHBEKIIUS, U3TyYCHHE, TETUIONPOBOJHOCTh, N3MEHEHNE BHYTPEHHEW SHEPTHHU Teja B pe3yiIbTaTe TeIyIonepeadd Uik padoThl BHEIIHUX CHJI, HCTIapEHHE
(KOHAEHcaIMs) ¥ MJIaBJieHUe (OTBEpICBAaHKE) BEIIECTBA, OXJIAXKICHUE KUIAKOCTH IIPU UCTIAPECHUHU, KUTICHUE, BBITIAJICHHE POCHI;

- BJIaJICHUE SKCIEPHUMEHTAIBHBIMU METOJaMU MCCICAOBAHUS IPU ONPENEICHUH Pa3MEPOB MAJIBIX TEJI, 3aBUCUMOCTH OTHOCHTENBHOW BIQYKHOCTH BO3AyXa OT
JIABJICHUS] BOJASHOTO Iapa, COJEPIKAIIerocs B BO3AyXEe NpPU JaHHOW TEMIIEpaType; aBJICHUS HACBIIICHHOTO BOJSHOTO Mapa; ONpEeIeNeHHs yelbHOU
TETJIOEMKOCTH BEILIECTBA;

- MOHUMaHHUe MPUYNH OPOYHOBCKOTO IBUKCHHUS, CMaYMBAHUS U HECMAUMBAHUS TEJ;, Pa3In4Ksi B MOJICKYJISIPHOM CTPOCHUU TBEPABIX TEll, )KUAKOCTEH U ra3os;

- MOHUMAaHUE TPHUHIUIIOB JIEHCTBUS KOHIEHCAMOHHOTO M BOJIOCHOTO TUTPOMETPOB, IICUXPOMETPA, JBUTATENS] BHYTPEHHETO CIOPaHUs, MapoOBOW TYpOHMHBI U
croco0oB obecrieueHus: 0€30MaCHOCTH MPHU UX UCIIOIB30BAHHH;

- YMEHHE U3MEPSTh: TEMIIepaTypy, KOJIHYECTBO TEIJIOTHI, YICIbHYIO TEIUIOEMKOCTh BELIECTBA, YACIbHYIO TEIUIOTY TUIABJICHUS BEIIECTBA, BIAKHOCTh BO3yXa;
- MOHMMaHKE CMBICIIAa 3aKOHA COXPAHEHHS U IPEBPAILCHHS SHEPTHH B MEXaHMYECKUX U TETIJIOBBIX MPOIIECCaX M YMEHUE PUMEHSTH €r0 Ha PAKTHKE;

- OBJIaZICHUE CIIOCOOAaMH BBIIIOJHEHUS PACUCTOB Uil HAXOXKACHUS: yIACIbHON TEIUIOEMKOCTH, KOJMYECTBA TEIIOTHI, HEOOXOAMMOTO Ul HarpeBaHU s TeNa WK
BBIJICJIIEMOTO UM TIPU OXJIXKICHUH, YACIBHON TEIUIOTHl CTOpaHMs TOIUIMBA, YAEIHHOW TEIJIOTHI IUIABIICHHS, BIAKHOCTH BO3/yXa, YAEIHHON TEIJIOTHI
napooOpazoBanus u KoHaeHcanuu, KI1/1 temoBoro aBurarens;

- yMeHue 1monb30Bathecsi CY 1 IepeBOIUTH SMHULIBI M3MEPEHUS (PU3NUECKUX BEJTMYUH B KPATHBIEC U IOJIbHBIC €INHHULIBI;

- YMEHHE HCII0Ib30BaTh MOJyYCHHbIC 3HAHHS B TIOBCEJHEBHOW JKU3HU (OBIT, SKOJIOTHS, OXpaHa OKPY)KAIOIIEH CPE/Ibl).

DJIEKTPOMATHUTHBIE SIBJICHHSA

HpCZ[MCTHBIMI/I pe3yjibTaTaMU OCBOCHHA TCMbI ABJIAIOTCA:

- MIOHMMAaHUE M CIOCOOHOCTh OOBSICHATh (PU3UUECKUE SBJICHUS: DIICKTPU3ALUS Tell, HAarpeBaHUe MPOBOIHUKOB DJICKTPHUECKUM TOKOM, DJICKTPUYCCKHI TOK B
MCTaJlJIaX, SJICKTPUUCCKUC SABJICHHUA C IMO3UIIMU CTPOCHHA aToMa, )IeI>'ICTBI/I$I QJICKTPHUYCCKOI0 TOKAa, HAMAarHM4C€HHOCTH JKCJI€3a W CTaJId, BSaHMOHeﬁCTBHe
MarHuTOB, B3aMMOJCHCTBUE MPOBOJHUKA C TOKOM KM MAarHUTHOM CTPEJKH, JCWCTBUE MArHUTHOTO IIOJII HA TPOBOJAHHUK C TOKOM, MPSIMOJIMHEHHOE
pacnpocTpaHeHue cBeTa, 00pa30BaHUE TCHU M MOJYTEHHU, OTPAKCHUE U TPEIIOMIICHUE CBETA,;

- MIOHUMaHHUE U CIIOCOOHOCTh OTMHCHIBATD U OOBSCHATH (PU3MUCCKUE SBICHHS/TIPOIIECCHI: SJICKTPOMArHUTHAS WHIYKIIHS, CAMOUHAYKITUS, IPEIIOMJICHUE CBETA,
AUCTICPCUA CBETA, MOTJTIOMICHUC U UCITYCKAHHUE CBETA aTOMaMH, BO3SHUKHOBCHHUEC JIMHENYATRIX CIICKTPOB UCITYCKAHUSA U IMMOTTIOUICHUSA

- 3HaHHUE M CITIOCOOHOCTD JaBaTh OINPEICIICHUS/ONMUCaHusl (PU3MUSCKUX TOHATHI: MAarHUTHOE TI0JIE, TMHUU MarHUTHOW WHAYKIIMH, OJJTHOPOIHOE M HEOTHOPOIHOE
MAarHuTHOC II0JIE, MarHUTHBIN II0TOK, HepeMeHHBIfI BJIGKTpI/I‘IeCKI/Iﬁ TOK, DJICKTPOMArHUuTHOC IOJIC, SJICKTPOMArdHuTHBIC BOJIHBI, SJICKTPOMAarHuTHBIC KOJ'IC6aHI/I${,
pannoCBsI3b, BUIUMbBIN CBET; (DU3MUCCKUX BEIIMYMH: MarHUTHAs WHIYKIIWS, WHIYKTHBHOCTD, NIEPUOJI, YaCTOTA U aMILTUTY/a JIEKTPOMArHUTHBIX KOJICOaHHIA,
MOKAa3aTelu MPEIOMIICHHS CBETa,

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

- IOHUMAHHUE CMBICJIAa OCHOBHBIX (1)I/ISI/ILIeCKI/IX 3aKOHOB U YMCHHUC NMPUMCHATH UX Ha IMPAKTUKC: 3aKOH COXPaHCHHA JJICKTPUUCCKOT'O 3apsdaada, 3aKOH Oma JJISA
y4yacTka 1enu, 3akoH J[xoynsa-JIeHia, 3akoH oTpakeHus CBETa, 3aKOH MPEJIOMIICHHUS CBETa, 3aKOH NMPSIMOJIMHEHHOTO paclpoCTpaHEHHsI CBETa,

- YMEHHE U3MEPSTh: CUITY DJICKTPUUECKOTO TOKA, HIEKTPUUECKOE HAMPSHKEHHE, IISKTPUUCCKUH 3apsijl, HJIEKTPUIECKOE COMPOTHBIICHUE, OKYCHOE PACCTOSHHE
coOuparoIei JIMH3bI, ONTUYECKYIO CUJTY JINH3BI,



- BJIAACHUC SKCIICPUMCHTAJIbHBIMU MCTOAAMU HCCJIICAOBAHUSA 3aBUCUMOCTHU: CHUJIbI TOKAa HAa YYAaCTKC HCHH OT SJICKTPUYCCKOI'O HAITPAKCHUSA, IJICKTPUICCKOTO
COIPOTHUBIICHUS MTPOBOJAHUKA OT €ro JUIMHBI, MJIOMAAN MOMEPEYHOT0 CeYeHHsI U MaTepuaia, 3aBUCUMOCTH MAarHUTHOTO JEWCTBUS KaTYHIKHM OT CHJIbI TOKa B
oe1u, I/I306pa)KeHI/ISI OT PACITIOJIOKCHUA JIaMIIbl HA Pa3JIMYHBIX pACCTOAHUAX OT JIMH3BI, YTJIa OTPAKCHHA OT yIJia MaJCHUA CBCTA HA 3CPKaAJIO;

- MOHMMAaHHE MPUHIUNA JICHCTBUS ANEKTPOCKOMNA, dIEKTPOMETPA, TajJbBAHUYECKOTO AJIEMEHTA, aKKyMyJIATOpa, OHapHKa, peocTaTa, KOHAEHCATOPa, JIaAMIIbI
HaKaJMBaHUS U CIIOCOOOB oOecreueHus: 0€30MacHOCTH P UX MCIIOIh30BAHHH;

- 3HaHWE€ Ha3HAUEHUs, YCTPOICTBA M MPUHIUNA ACHCTBUS TEXHUYECKUX YCTPOMCTB: JIEKTPOMEXaHHUUYECKUH MHAYKIMOHHBIN IeHepaTop MEPEMEHHOI0 TOKa,
TpancopmaTop, KojaedareabHbId KOHTYP, JETEKTOP, CIIEKTPOCKOI, CrieKTporpad;

- paznuyath (QOKYC JMH3bI, MHUMBIH (OKYC M (OKYCHOE PACCTOSIHHE JIMH3bI, ONTHYECKYI0 CHIIY JIMH3bl M ONTHYECKYIO OCh JIMH3bI, COOMpAIOUIYI0 U
pacCcemBarONIYIO JTHH3BI, U300paXeHMs, JaBaeMble COOMPAIOIICH U PacCEUBAIOIIEH JIMH30M;

- BIIaJiIcHUE CIOcOo0aMU BBHIMIOJHEHHUS PACUYETOB ISl HAXOXKIEHUS: CHJIBI TOKA, HAIpPSDKEHUS, COMPOTHUBIICHUS MPH MapajyieIbHOM U MOCIEA0BaTEIbHOM
COCAMHCHNUN IPOBOAHHUKOB, YACJIBHOI'O COIIPOTHUBJICHUA ITPOBOAHHUKA, pa6OTbI U MOHIIHOCTH JJICKTPUUYCCKOI'O TOKA, KOJIHNYCCTBA TCIJIOTHI, BBIACIACMOIO
MIPOBOAHUKOM C TOKOM, EMKOCTH KOHJIEHCATOPa, Pa0OTHI JIEKTPUUECKOT0 MOJIsl KOHAEHCATOpa, SHEPTUU KOHACHCATOPa;

- IOHUMAaHKUE CYTH METO/Ia CIIEKTPAIIBHOTO aHAJIM3a U €r0 BO3MOKHOCTEHH;

- 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 (PU3MUYECKUE SBICHHS: PAAHOAKTUBHOCTh, HOHU3UPYIOIIUE HU3TYUCHHUS,

- 3HaHWE W CIIOCOOHOCTH JaBaTh OMPECIICHUS/ONMUCAHUS (PUINUCCKUX TOHATHN: PaJIMOaKTUBHOCTD, alb(pa-, 0eTa- 1 TaMMavdacTUIbl; (PU3UYESCKUX MOJIETICH:
MOJICIIH CTPOCHUS aTOMOB, IipeiokeHHbIe [[. TomconoMm u 3. Pesepdopaom; 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 IPUMEPHI U OOBSICHITh YCTPOMCTBO M MPUHIUN JEHCTBUS TEXHUYECKUX YCTPOMCTB M YCTAHOBOK: cueTuuk [ 'eifrepa, kamepa BunbcoHa,
My3bIPbKOBAsE KaMepa, AJIEPHBIN peakTop Ha MEJICHHBIX HEUTPOHAX;

- YMEHHE U3MEPATh MOIIHOCTb JI03bI PAJMOAKTUBHOTO H3ITYYCHUS OBITOBBIM JO3UMETPOM;

- 3HaHWE (QOPMYJIMPOBOK, TIOHUMAHHWE CMBICIa W YMEHHE MPUMEHSATH: 3aKOH COXpPAHEHWs MacCOBOTO YHCJIA, 3aKOH COXpaHEHHUs 3apsja, 3aKOH
PaaMOAKTUBHOIO pacnaja, MPaBUil0 CMEIICHHUS;

- BIIQJICHUE JKCIMEPUMEHTATHHBIMH METOJAMHU HCCIEAOBaHUS B MPOIECCE M3YUYCHUs] 3aBUCMMOCTH MOIIHOCTH H3JIy4eHHUs TPOJIYKTOB pacraja pagoHa 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.).

Crtpoenue u 3Bo0NUA Beesiennoi

Hpe)]MeTHBIMI/I peE3yjibTaTaMU OCBOCHH TCMbI 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 CIIOCOOHOCTH /1aBaTh OMpeeNieHUs/Onrucanus PU3NIECKIX MOHATHUN: TEOIEHTPUYECKas U TeIHOLIEHTPUYECKas CUCTEMBI MUPA;
- o0bsicuenue cytu 3 dekra X. [lomiepa; 3HaHue POPMYITHPOBKH M O0BSICHEHNE CYTH 3aKoHa J. Xa001a;



- 3HaHHWe, YTO CYIIECTBEHHBIMH IMapaMeTpaMH, OTIIMYAIOIIMMU 3BE3bl OT IUIAHET, SBJSIIOTCA MX MAcChl M MCTOYHUKU SHEPTUH (TEpMOsICpHBIC pEakIHH 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 (hU3HUYECKHE M OpOMUTaIbHbIE IapaMETphl IUIAHET 3€MHOM I'PYNIbI ¢ COOTBETCTBYIOUIMMHU MapaMeTpaMu IJIAHET-TUTAaHTOB M HaXOIUTh B HHUX
o0Iee U pa3IMyHOE.

Boinycknuk nonyuum 603M0HCHOCHb HAYUUMbCA .

®  0CO3HABAMb YEHHOCMb HAYYHLIX UCCIIe008AHUL, pONb (QU3UKU 6 pacuiupeHuu npeocmasienuli o6 okpyscarowem mupe u ee 6K1A0 8 YlyyuleHue
Kauecmea HCUusHu;

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

®  CamMoOCmosmenbHO NPOBOOUMb KOCEEHHble UBMEPEHUs U UCCIe008aHUA (DUBUYECKUX BeIUYUH C UCNONb30BAHUEM PA3IUYHBIX CNOC0O08 UMEPEHUs.
Quzuueckux enuduH, 6bl1OUPAMb CPEOCMEa USMEPEHUSL C YYEemOM HeoOX0OUMOU MOYHOCMU UMepeHutll, 0O0CHO8bIBAMb 8bI00P CNOCOOA UMEPEHUsL,
a0eKeamHo20 NOCMAseHHOU 3a0aye, NPO8OOUMb OYEHKY 00CMOBEPHOCMU NOIYYEHHbIX Pe3)Ibmamos;

®  BOCHPpUHUMAMb UHDOPMAYUIO DUULECKO20 COOEPHCAHUAE HAYUHO-HONYIAPHOU Jumepamype u cpeocmeax MAcco8oll UHGOpMayuu, Kpumudecku
OYeHUB8aAmMbd NOJYUEHHYI0 UHGDOPMAYUIO, AHATUSUPYS ee COOepIcane U OaHHble 00 UCMOYHUKe UHpOopMayuu,

® coz0aeamv CcOOCMBEHHblE NUCbMEHHble U YCMHble CO0OWeHUs O @QU3UYEeCKUX SABIEHUAX HA OCHOB8e HeCKOIbKUX UCMOYHUKO8 UHGOpMayuu,
CONpoBOAHCOAMb BbICMYNIEHUE NPE3eHMAYUel, YYUMbIEAsl 0COOEHHOCMU ayOUMOPUU CEEPCMHUKOE.

OOecrieunTh JOCTHKEHUE IUIAHHPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOM 00pa30BaTENIbHON NMPOTPAMMBI, CO3[AaTh OCHOBY JUIS CaMOCTOSITEIBHOI'O
YCIIEIIHOTO YCBOCHMsI OOYYarOIMMMCS HOBBIX 3HAHUH, yYMEHHWH, BHJIOB U CHOCOOOB JAEATENBbHOCTH JIOJDKEH CUCTEMHO-AEATENIbHOCTHBIA moaxon. B
COOTBETCTBUHU C ATHM IOJIXOJIOM MMEHHO aKTMBHOCTh OOYyYaroIIMXCs MPU3HAETCSd OCHOBOM JOCTHMKEHHS pa3BUBAIOLIUX leleid o0pa3oBaHUS — 3HAHMS HE
nepeaaTcss B TOTOBOM BHUJIE, a TOOBIBAIOTCS yHallUMKCS B IIpOIlecce MO3HABATENbHON AEATEIbHOCTH.

OpHMM M3 MyTell MOBBIMIEHNUS MOTHBAMKU U 3()(PEKTUBHOCTH y4eOHON AESITEIbHOCTH B OCHOBHOM IIKOJIE SIBJISIETCS BKJIIOUYEHUE y4allUXCs B yueOHO-
UCcne008amenbCKylo U npoekmuylo 0esameibHOCHb, KOTOpas UMEET ClIeAyIoIIe 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 IMOBBIIIEHHE KOMIETEHTHOCTH MOJPOCTKOB B MPEIMETHOM 00JaCTH ONpeAeNeHHbIX yueOHbIX
JUCLUILINH, HE TOJIKO Ha pa3BUTHUE UX CIIOCOOHOCTEH, HO M Ha CO3JJaHKe MPOIYKTa, UMEIOLIEr0 3HaAYUMOCTh JIJISl IPYTHUX;

2) yueOHO-HCCIe0BaTENbCKas U MPOCKTHAs JEITebHOCTh J0JDKHA OBITh OPraHW30BaHa TAaKUM OOpa3oM, 4TOOBI yYalluecs CMOIJIHM PEealn30BaTh CBOU
MOTPEOHOCTU B OOILLEHUH CO 3HAYUMBIMH, PePEPEHTHBIMU TPYIIaMU OJJHOKJIACCHUKOB, yuuTened u T. 1. CTposi pa3auvHOIo pojia OTHOILEHUS B XOJ€
LIEJICHAIIPaBJICHHOM, MOMCKOBOM, TBOPYECKOM M INPOJYKTHUBHOW JEATENBHOCTH, NMOAPOCTKH OBJIAAEBAIOT HOPMAaMM B3aUMOOTHOLIEHWH C pa3HBIMU
JIOJbMHU, YMEHUSMHU TEPEXOAUTh OT OJHOrO BHMJA OOIIEHUS K JAPYyroMmy, IpHOOpPETalOT HaBBIKM HHIUBUIYAIbHOW CaMOCTOSTENbHONW paboThl U
COTPYJHUYECTBA B KOJUIEKTUBE;

3) opraHu3anus y4eOHO-HCCIIEAOBATEIbCKAX M TPOCKTHBIX pPabOT IIKOJLHUKOB OO0ECIEeYMBACT COYETAHHWE pPA3JIMYHBIX BHJOB [O3HABATEIbHOU
NeSITeNbHOCTH. B 3THX BHIaX IESITEIbHOCTH MOTYT OBITh BOCTpEOOBaHBI MPAKTHYECKU JIOOBIE CIIOCOOHOCTH MOAPOCTKOB, PEATM30BAHBI JTMYHBIC
MPUCTPACTHS K TOMY UM HHOMY BHU]Y JI€ATEIbHOCTH.

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 SBJICHUN U 00BEKTOB NMpHpoIbl. Pusnyeckne BeNUUUHbBL. V3MepeHus: pu3nuecKux BENTUYMH: [UTMHBI, BPEMEHH, TEMIIEPATYPHI.
Ouznyeckue mpudopsl. MexayHapoaHas CHUCTeMa €AMHUI. TOYHOCTh U MOTPEIIHOCTh u3MepeHuil. dusmueckue 3aKoHbl W 3aKOHOMepHocTH. Dusuka u
TexHuka. Hayunsiii Mmeron no3Hanus. Poib ¢pusuku B GopMupoBaHHM €CTECTBEHHO-HAYYHOW IPaMOTHOCTH.

Mexanu4yeckue siBJIeHHUS

Mexannueckoe JBrkeHHe. MarepuanbHas TOUKa Kak MoJiesb (pu3ndeckoro tena. OTHOCUTEIbHOCTh MEXAHUYECKOIO ABMKEHM. ['eolieHTprudeckas u
reJIMoLEeHTpHYEecKasi cucteMbl Mupa. Cucrema otcuera. @uU3nvecKkrue BEIMUUHBI, HEOOXOAMMBbIE JIJIsl OTIMCAHMS IBWKCHHS, U B3aMMOCBSI3b MEX1y HUMH (ITyTh,
IepeMeIleHle, CKOpPOCTb, YCKOpDEHHE, BpeMsl [BW)KEHUs). PaBHOMEpHOE U paBHOYCKOPEHHOE NpPAMOJIMHEHHOEe JBWXeHue. I'paguku 3aBUCUMOCTH
KMHEMAaTUYECKUX BEIMYUH OT BPEMEHU IIPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM JIBH)KEHUU. PaBHOMEpHOE JBUXKEHME 110 OKpYKHOCTH. MHepuusa. MHepTHOCTH
ten. B3anmopeiicteue ten. Macca tena. Msmepenne maccesl Tena. [ImotHocts BemectBa. Cuna. Enununnel cubl. MHepunansHas cuctema orcdeTa. 3aKOHbBI
Herotona. CBobogHoe nagenue ten. Cuiia TSKeCTH. 3aKOH BCEMHpPHOro TsaroreHus. MckyccrBeHHble cnyTHUKM 3emiu. Cuna ynpyroctu. 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. Tpenuwe ckonbxenus. Tpenue mnokos. TpeHue B mpupoie U TexXHUKE. HckyccmeenHvie
cnymuuxu3emau. Ilepsas kocmuueckas ckopocmo.

Wmnynece. 3akoH coxpaHeHus uMIyibca. PeakTuBHOe aBmxeHue. MexaHuueckas padbora. MoumiHocts. OHeprus. [loTeHuuanpHas U KMHETUYECKast
sHeprus. [Ipespalenne oqHOro BU1a MEXaHUYECKOM SHEPTUU B IPYrOol. 3aKOH COXPaHEHMSI IIOJTHOM MEXaHUYECKOW SHEPTHUH.

[IpocTele MexaHU3MBI. Y CIIOBHsI PABHOBECHsI TBEPJOTO TEJIA, UMEIOIIETO 3aKPEIJIEHHYIO OCh IBHKEHHs. MoMeHT cuibl. LleHTp Tsbkectn Tena. Peruar.
PaBHoBecue cui Ha pelyare. Peluarn B TexHuke, ObITy U npupoje. [TonBukHble U HENOJABM)KHBIE OJ0KH. PaBeHCTBO paboT MpH HMCHOIB30BAHUHU MPOCTHIX
MEXaHU3MOB («30JI0TO€ MPaBUJIO» MeXaHUKH). Buasl paBHoBecus. KoagpuimeHt none3Horo AecTBUs MeXaHU3Ma.

Hasnenue. /laBnenue TBepabIx Ten. Enqununbl n3mepenus nasieHus. CrnocoObl u3MeHeHus naBineHus. Jlapnenue raza. OObsCHEHUE JaBJIeHUs rasa Ha
OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX INpeacTaBieHuil. Ilepenaua naBnenus razamu u kugakoctsiMu. 3akoH [lackans. JlaBneHue >KUIKOCTH Ha JHO U CTEHKH
cocyna. CooOmraromuecst cocyasl. ATMocdepHoe JaBieHue. Mertoasl u3MepeHus atmocdeprHoro nasieHus. OnbiT 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 TeJO. 3aKkoH Apxumena. Y cioBus iaBanus Tein. [lnaBanue ten u cynos. Bo3nyxomniaBanue.

Koneb6arenbnoe nemwxkenne. Konebanus rpysa Ha npyxkune. CBo6oiHbIe Konebanus. KonebarenpHas cucrema. MasTHUK. AMIUIMTY/A, TIEPUOJ], 4acTOTa
KonebaHuil. I apmonuueckue konebanus. llpeBpalieHne >HEPruU NpHU KojeOaTeNbHOM JABIKEHHM. 3aTyxaroliue KojieOaHus. BblHyXaeHHble KoJieOaHusl.
Pe3onanc. Pacnpoctpanenue konebanuil B ynpyrux cpenax. Ilomepeunbie u mpojosbHble BOJHBL JlinHA BOJIHBL. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€
pacrpocTpaHeHHs U epHOIOM (4acTOTOH). 3ByKOBbIE BOJIHBI. CKOPOCTH 3ByKa. BbicoTa, TeMOp U TPOMKOCTB 3ByKa. 9X0. 3BYKOBOM pe30HaHC.

TenjoBble ABJIEHUS

Crpoenne BemecTBa. ATOMBI M MOJIEKYJb. OTNBITHI, JTOKa3bIBAIOIIHNE ATOMHOE CTPOEHHUE BENIECTBA. TEIUIOBOE IBH)KEHHME aTOMOB WU MOJIEKYJI.
BpoynoBckoe nBmxkenue. uddys3us B razax, KHUIKOCTIX U TBEpIbIX TelaX. B3anMoaelicTBUe YacTHUI] BEIIECTBA. ATperaTHble COCTOSIHUS BellecTBa. Mojenu
CTPOCHHUSI TBEPJIBIX T, JKUJIKOCTEH 1 ra3oB. OOBsICHEHNE CBOMCTB Ta30B, KUIAKOCTEH M TBEP/IBIX T€J HA OCHOBE MOJICKYJSIPHO-KHHETHYECKUX TTPEICTABICHUM.

TemmoBoe nBmwkenue. TeroBoe paBHOBecue. Temmeparypa. Buyrpennsisi sHeprus. Pabora u temnmomepemaua. TemmonpoBoaHOCTh. KoHBeKIus.
Nznyuenne. Ilpumepsl Temiionepenadyn B HpUpoae W TexHUKE. KonumdecTBO TErUiOThL. YAenbHas TEIUIOEMKOCTh. Pacuer KonuyecTBa TEIUIOTHI IMPH



TeriooOMeHe. YaenbHas TEIUIOTa CrOpaHUs TOIUIMBA. 3aKOH COXpPaHEHUS W MPEBpAICHHs SHEPTUM B MEXaHWYECKHX U TEIUIOBBIX mporeccax. [InaBienue u
OTBEpAEBaHHE KPUCTAJUIMUECKUX TeNl. YJenbHas Temora raBieHus. VMcmapenue u konaeHcauus. Kunenwe. 3aBUCMMOCTbH TeMIEpaTypbl KHUIIEHHUS OT
JaBiieHHs. Y IenbHas TeIuioTa napoodpa3zoBanus. Braxnocts Bo3ayxa. OObsSCHEHNE U3MEHEHHUSI arperaTHOTO0 COCTOSIHUS BEIIECTBA HA OCHOBE MOJIEKYJISIPHO-
KMHETUYECKUX TMpeacTaBieHuil. Paboma 2aza npu pacwupenuu. IlpeoOpazoBaHue SHEPTUM B TEIUIOBBIX MalnHaX. JIBUrateiab BHYTPEHHETO CrOpaHUs.
[TapoBast Typouna. KI1J] TenmoBoro nBurarens. Jxonocuyeckue npooiembiucnonb308aHUs Meniosvlx MAaullH.

DJIeKTPOMATrHUTHBIE SIBJIECHUS

OnexTpuzanus Qunueckux Ten. J[Ba poja sJeKTpUuYecKUX 3apsioB. B3aumonelcTBue 3apsDKEHHBIX Tell. J[enMMOCTh 3JEKTpUYEecKOro 3apsjia.

DNeKTpOH. 3aKOH COXPAaHEHUS ANEKTPHUECKOTO 3apsiaa. [IpoBOHHUKY, TUAIEKTPUKU U TIOTYIPOBOJHUKHU. DIIEKTPOCKOI. DJISKTPUIECKOE MMoJIe KaK 0COObIH BH
marepuu. CtpoeHue atoma. Hanpsoicennocms snekmpuyecko2o nojs. JIeMcTBUe 3JEKTPUYECKOro IoJisd Ha 3JeKTpuueckue 3apsabl. Konnencarop. DHeprus
IEKTPUYECKOTO MO0JI KOHJIEHCATOPA.
Dnektpruyeckuil Tok. ICTOUHMKH TOKa. DJeKTpUUecKas Lenb ee cocTaBHble yacTh. HanpapneHnue u eiicTBUs 351eKTpUuueckoro Toka. Hocurenu snekrpuyeckux
3apsa0B B MeTajutax. Cusa Toka. DIeKTpUUECKOoe HallpsHKEHHE. DJIEKTPUUECKOE COITPOTUBIIEHUE IPOBOIHUKOB. EAMHMIIBI CONTPOTHBIIEHUS. 3aBUCUMOCTb CHUJIBI
TOKa OT HampsbkeHus. 3akoH Oma Ji1s yyacTka Lnenu. Y aenbHoe conpotusieHue. Peocrarsl. [locnenoBaTenbHoe U napajiieibHOE COEAMHEHUE MTPOBOJIHUKOB.
PaboTa sneKTpUYecKoro mojsi Mo MEPEeMEHICHUIO 3JIEKTPUYECKUX 3apsaoB. MOITHOCTh AJIEKTPUYECKOTO TOKa. HarpeBaHue NMpPOBOAHHUKOB AJIEKTPHUECKUM
ToKkoM. 3akoH [[xoyns-JIeHna. DinekTpuueckre HarpeBaTelbHbIe U OCBeTUTENbHBIE MpHOOphl. KopoTkoe 3ambikanue. [IpaBuia 6e3omacHocTu npu paboTe C
ANeKTponpudopamu.

OneiT Opcrena. MarautHoe nojue. MHAyKIMsS MarHUTHOroO nojisi. MarHuTHoe 1osie npssMoro Toka. MarHuTHOE moJje KaTymku ¢ TokoM. [loctosiHHbIe
MarHuThl. MarHuTHOE TOJIe TTOCTOSIHHBIX MarHuToB. MarnutHoe moisie 3emun. B3aumopeiictBue mMarHuToB. JleiiCTBME MAarHMTHOTO TOJIE HA MPOBOJTHUK C
TOKOM. DJIEeKTpUYecKuil aABurarenb. OZHOPOJHOE M HEOAHOpoAHOe MmarHuTHoe mone. [IpaBuno OypaBumka. OOHapykeHue MarHUTHOro mons. [leiicTtBue
MarHUTHOTO TIOJIsl Ha MPOBOJHMK C TOKOM M JBIDKYIIYIOCS 3apsDKeHHYI0 yactuity. Cuna Amnepa u cuna Jlopenya. IlpaBuno neBoit pyku. MarHuTHBINA TTOTOK.
Omneitel @apanest. DnekTpoMarHuTHas uHAyKuus. HanpaBnenue nuaykunonHoro Toka. [lpasuno Jlenna. SIBnenrne caMOMHIyKIUK.

OnexTpoMarHuTHble KojeOanus. KonebartenbHblii KoHTyp. Ilepemensslit TOk. I'eHeparop mnepemeHHoro Ttoka. IIpeoOpazoBanHusi sHepruu B
anekTporeneparopax. Tpanchopmatop. Ilepenaya snekTprueckoil 3HEPruu Ha paccTOsTHUE. DJIEKTPOMArHUTHOE MoJie. DIEKTPOMAarHUTHbIE BOJTHBI. CKOPOCTh
pacnpocTpaHEHHUs 3JIEKTPOMArHUTHBIX BOJIH. BiusiHuE 3J€KTPOMarHUTHBIX M3IYYEHMH Ha KUBble OpraHu3Mbl. [lonydeHue 3JIeKTpOMAarHUTHBIX KOjeOaHHil.
[IpuHUMIIBI paIUOCBA3U U TEJIEBUICHHUS.

OnexTpoMaruuTHas mnpupona ceta. Ckopocth cBera. Mcrounuku cera. IlpsMonnHeliHoe pacnpocTpaHeHue cBera. OTpaxeHHe cBeTa. 3aKOH
oTpaxkeHus cBera. [lmockoe 3epkano. M3o00paxenue npeamera B 3epkaie. IIpenomiienne csera. 3akoH mpenomieHus cBeta. JInH3bpl. DOKycHOE paccTosHUE
nuH3bL. OnTudeckas cuia JuH3bL. M300pakenus, 1aBaeMble JIMH30M. ['11a3 kak onTudeckas cucrema. Ontudeckue npudopsl. [Ipenomnenue ceera. [lokazarens
npenomienus. Jucnepcus ceera. Ligera ten. Cnextporpad u ciekTpockon. THIIBI ONTHYECKUX CHEKTPOB. Cnexmpanvhbili aHAIU3.

KBanToBbIe ABJIEHUA

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

PannoakTHBHOCTB KaK CBUICTEIBCTBO CJIOKHOTO CTPOCHHUS aTOMOB. Alb(da-, OeTa- ¥ raMMa-u3aydeHus. PaJlnoakTHBHBIC MPEBPAICHUsT AaTOMHBIX SIJIEp.
CoxpaHeHue 3aps0BOr0 U MacCOBOTO YHCEN MPH SAEPHBIX peakuusx. [lepuoa momypacnana. 3akoH paiiOaKTUBHOTO pacnaja. JKCIepUMEHTATbHbBIE METOIbI
UCCIIeIOBaHMsI 9acTUIl. [IpOTOHHO-HEUTPOHHAS MOAECIH spa. PU3HUECKUN CMBICIT 3apsAI0BOTO U MaccoBoro unceln. M3oronsl. [IpaBmiia cMerenus s anbda-



u Oera-pacmaza MpH SACPHBIX peakIusaX. DHeprus CBsA3M 4acTull B supe. Jlenenue simep ypana. LlemHast peaxius. SlnepHast sHepreTuka. JKOJIOTMYECKHE
npoOieMbl pabOTHl AaTOMHBIX JJIEKTpOCTaHIMH. Jlo3uMeTpus. BnmsHue pagvoakTHBHBIX H3Iy4EHHH Ha JXKMBBIC OpPTraHM3MBL. TepMosiepHas peakuus.
Wcrounuku sneprun CoaHua U 3BE3/1.

Ctpoenue u 3Bo0ONUA Beesiennoi

['eonenTpryeckas U renuoneHTpudeckas cucteMbl Mupa. Coctas, cTpoeHue u npoucxoxaenue ConneyHol cuctembl. @usndeckas NpuUpoaa HEOECHBIX
ten ConHeuHoill cucreMsl. [lnmanetsl n manele Tena ConHeuHoM cucteMbl. CTpoeHue, uzinydeHue U 3Borouus ConHua u 3Be3d. CTpoeHue U 3BOJIIOLUA
Bcenennoii. ['mnoresa bonbiioro B3phiBa.

JlaGoparopHblie padoThI
1. U3mepenune yckopeHusi CBOOOIHOTO MaICHHUS.
2. UccnenoBaHue 3aBUCMMOCTH TIEPUO/Ia U YaCTOThI CBOOOIHBIX KOJeOaHU MasiTHUKA OT AJUHBI €r0 HUTH.
N3ydenue sBIEHUS 3IEKTPOMATHUTHON MHIYKIIAH.
Habmroienue CriiomHoro u TMHEHYaThIX CIIEKTPOB UCITYCKAHHUS.
M3mepenne ecTeCTBEHHOTO PalualliOHHOTO (POHA T03UMETPOM.
N3ydenue nenenus siapa aToma ypana no Gotorpaduu TpeKoB.
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. pador | 1a0dop. pabdor
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, MO3BOJISAET, HAPALY C (POPMHUPYIOIIMM KOHTPOJEM MPEIMETHBIX 3HAHHI, MPOBOJUTH MOHUTOPUHT

YHHUBEPCAJIbHBIX U MPEAMETHBIX YUeOHBIX JIEHCTBUH.

1. TIpomexytouHas (hopMHUPYIOIIAs) aTTECTAIUS:

e camocTosTeNbHbIe paboThI (10 10MuUHYT);

e naboparopHo-mipakTHueckue padotsl (0T 20 1o 40MuHYT);

e (poHTaTBHBIE ONBITHI (10 10MUHYT);

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

® KOHTpPOJbHBIE Pa0OTHI (40MHUHYT);

e 3auer (40 MuHYyT).
Bo Bcex ciydasix olleHKa CHUKAETCs, €CIIM yJalluics He CO0Ioqa TpeOoBaHM TPaBUil 0€301TacHOTO TPY/Ia.

KanenpapHo-temaTndeckoe nNJ1IaHUpPOBaHHE
(102 yaca — 3 yaca B He/1eJ110)

Ne | Tema Tun ypoka Bun DIIEMEHTHI COJIep KaHus [Imanupyembie pe3yJIbTaThl Harano | lara no
yp | ypoka KOHTPOJIS TJIaHy bakry
OKa MeranpeameTHbie [IpeameTHbIC

Paznen 1. 3akonbl B3auMoeiicTBusl v ABUsKeHUs TeJ1 (34 yaca)
Tema 1. [IpsiMosinHeliHOe paBHOMeEPHOe ABH:KeHHE (6 YacoB)

1 Texnuka Ypok @®poHTaneH | MexaHnudeckoe BeIaenstor u 0CO3HaroT TO, Oco3HaroT cBou
6e3omacHo | 0000IIeHUS U BI JBHKEHHUE, YTO YK€ YCBOEHO U UTO €Ille | AEHCTBUS. Y MEIOT
CTH B | CHCTEMaTH3all onpoc OTHOCHUTEIIBHOCTh MTOJJIEKUT YCBOCHHIO, 3a/1aBaTh BOIPOCHI U
KaOuHeTe | UU JBHKEHUS OCO3HAIOT Ka4eCTBO U CIIyIIaTh
buzuku YPOBEHb YCBOCHHUS cobeceHMKa.
(Th). Bnaneror
Marepuan BepOaIbHBIMU U
bHas HeBepOATbHBIMU
TOYKA. cpencTBaMu OOIIEHUS
Cucrema
OTCYEeTA.

2 ITepemenie | Beoanslii ypok - | dusundecku | Tpaekropus, MyTh, BbIIensoT 1 0CO3HAIOT TO, YMmerTr




v

HHE. IIOCTaHOBKA U " MepeMeIlcHue YTO YK€ YCBOCHO U UTO €lle 000CHOBBIBATH U
CrnoxeHue | pemieHue oomme | JUKTaHT MOJJIEKUT YCBOEHUIO, JIOKa3bIBATh CBOIO
BEKTOPOB | yueOHOI 3a1aun OCO3HAIOT Ka4eCTBO U TOYKY 3peHus. Umeror
YPOBEHb YCBOCHUS HaBBIKH
KOHCTPYKTHUBHOTO
00IIIeHH,
B3aMMOITOHUMAHUS
[IyTh 1 Pemenue OtBeT y [IyTh 1 ckOpoCTh BriensioT u 0co3HaroT TO, [Tnanupyrot yuebHoe
CKOpPOCTh. | y4eOHOU 3a7a9u | JTOCKH [P PABHOMEPHOM YTO YK€ YCBOCHO M UTO €1l COTPYIHUYECTBO C
— IOVCK B JIIBIKCHUHN MOJJICKUT YCBOEHUIO, YUYUTEIEM U
OTKPBITHE OCO3HAIOT Ka4ueCTBO U CBEPCTHUKAMHU,
HOBOI'O CII0C00a YPOBEHb YCBOCHHUS ONPEACIIAIOT
JICHCTBUSA (GYHKIMM YYaCTHUKOB
M CIIOCOOBI
B3aUMOJCHCTBHUS
[Ipssmonun | Pemenne Pabora o IIpsimo- BriaesnsroT 1 0CO3HaIOT TO, OOmaroTes 1
eHOoe YACTHBIX 33/1a4 | KAPTOYKAM | JIMHEHHOE YTO YK€ YCBOCHO M UTO €11 B3aUMOJIEVCTBYIOT C
paBHOMEpP | — OCMBICIICHHE, paBHOMEPHOE MOJIEKUT YCBOEHHUIO, MapTHEpaMH 10
HOE KOHKpETHU3aLHUs JIBIDKCHHE O0CO3HAIOT Ka4eCTBO U COBMECTHOM
JBWKEHUE. | U OTpaboTKa YPOBEHb YCBOCHHUS JIEATCILHOCTH WIIH
I'padnuec | HOBoOro crnocoba oOMeny
KO€ JNEUCTBHUS IIpU uHpopmanuei
MPEJCTaBI | PELICHUHN
€HHE KOHKPETHO-
MPSIMOJIMH | TIPAKTHYECKUX
€MHOro 3aza4
paBHOMED
HOTO
JIBHKCHUS
Pemenue Pemenue Camocrosite | [Ipssmonuneiinoe BrigensaioT 1 0CO3HAIOT TO, VYuarcs
3aJad  Ha | YaCTHBIX 3a7a4d | JIbHAs paBHOMEPHOE YTO y’K€ YCBOCHO M UTO €I OpraHU30BbIBATh U
MPSIMOJIUH | — OCMBICTIEHUE, | pabora JBIDKEHHE MOJUIEKUT YCBOEHUIO, TUTAHUPOBATh YI€OHOE
eiHoe KOHKpETH3ALHUS OCO3HAIOT Ka4YeCTBO U COTPYIIHUYECTBO C
paBHOMEp | M OTpaboTKa YPOBEHb YCBOCHHUS YUHUTENIEM U
HOE HOBOTO criocofa CBEpPCTHUKAMH
JBWIKCHHUE. | JCHCTBHS
Hrorosoe | Ypok KOHTPOJIb [IpssMmonuHeitHOe OneHuBaT JAOCTUTHYTHIN C nocraToyHoM




MIOBTOPEH | KOHTPOJIA paBHOMEpHOE pe3yabpTaT IIOJIHOTON U
ue IO | OLEHKH U JBUKCHHE TOYHOCTBIO
TeMe KOPPEKLHH BBIPaXarT CBOU
«IIpamonu | 3HaHUI MBICJIH
HEWHOe y4aluxcs
paBHOMEpP
HOE
JBUKCHHE
»
Tema 2. IIpsimosinHeiiHOe paBHOYCKOpeHHOe IBU:KeHne. KpuBosmneiinoe nBu:kenue (10 yacos)

7 [Tpsimosun | KomOuHuposa @usnyecku | [IpsmonnHelinoe CamMocTosATeNbHO OOwarores u
enHoe HHBIN YPOK 71 PaBHOYCKOPEHHOE bopMynupyroT B3aUMOJICUCTBYIOT C
PaBHOYCKO JUKTaHT JBUKCHHE, IIO3HABATEJIbHYIO 1IEIIb, napTHEpamHu 110
peHHOoe yCKOpEeHUe IIPEJIBOCXUIIAIOT PE3YIbTaT U | COBMECTHOM
I BUKCHHUE. YPOBEHb yCBOEHUS JESATEIIBHOCTH WU
Yckopenu oOMeny
e nHpopmaruen

8 Ckopocts | KomOunmMpoBa @ponranbH | CKOpOCTh, rpaduK Crapsr yueOHy10 3a1auy Ha | YuaTcs
IIPSIMOJIMH | HHBIM YPOK. BIN CKOPOCTH IIpU OCHOBE COOTHECEHHUS TOTO, OpraHU30BBIBATH U
eitHoro Urenue orpoc JBUKEHUH C YTO y’K€ U3BECTHO U YCBOEHO, | IUIAaHUPOBATh yueOHOE
PaBHOYCKO | rpauKoB, YCKOpEHUEM Y TOTO, 4TO €I1I€ HEU3BECTHO | COTPYAHUYECTBO C
PEHHOTO onpeeIeHue YUUTENEM U
JBWKEHUS | (PU3MYECKHUX CBEPCTHUKaMH
.I'padux | BenuuuH.
CKOPOCTH.

9 [Tepememie | Ypok Camocrosite | [lepememienne npu CamocTtosTensHO Obmatorcs u
HUE TpU U3YYEHHUS U JbHAs JIBUKEHUH C bopMynupyroT B3alMOJICHCTBYIOT C
IPSIMOJIMH | IEPBUYHOTO pabota YCKOpEHUEM MIO3HABATENIBHYIO LENIb U napTHEpamHu 110
€MHOM 3aKpeIUICHUs CTPOSAT JIEHCTBHS B COBMECTHOM
PaBHOYCKO | HOBBIX 3HAHUU COOTBETCTBUU C HEN JESATEIIBHOCTH WU
pPEHHOM oOMeny
JBUKECHUH uHpopmanuei

10 | Ilepemerue | Ypoxk @ponraneH | [lepememenne npu Canuarot crnocob u OOwarores u
HHUE IIpU | U3YYECHUS U BII MIPSIMOJIMHETHOM pe3ynbTaT CBOMX JEHCTBUN C | B3aMMOJEHCTBYIOT C
IPSIMOJIMH | IEPBUYHOTO oIpoc PaBHOYCKOPEHHOM 3aJJaHHBIM TAJIOHOM, napTHEpamHu 1o




eitHOM 3aKpeNICHUS JIBY>KEHUH 0€3 00HaApY>KUBAIOT OTKJIOHEHHUS | COBMECTHOM
PaBHOYCKO | HOBBIX 3HAHHU Ha4aJIbHON Y OTJIMYHSA OT TaJOHA JESTEIIBHOCTH WU
pEHHOM CKOPOCTH oOMeny

I BUKCHUH uHpopmanuei

oe3

HA4aJIbHO

i

CKOPOCTH.

11 | JIabopato | Jlaboparopuas | Odopmien | HccnenoBanue Oobmarorcs u
pHas pabora, ue PaBHOYCKOPEHHOI'O CamocTosATenbHO B3aMMOJEHCTBYIOT C
pabora HaJu4uue paboThI, JBIDKEHUS 0e3 bopmymupyroT napTHEpamHu 1o
Nel. TaOIULIBI, BBIBOI. Ha4yaJIbHON IIO3HABATEJIbHYIO LEJIb U COBMECTHOM
«Uccneno | pucyHka, CKOpPOCTH. CTpPOSIT IEUCTBUS B JeSITEIbBHOCTH WU
BaHUE IIpaBUWIbHbIE COOTBETCTBUU C HEU oOMeHy
PaBHOYCKO | MpsIMBIE, uH(popmanuen ,
PEHHOTO U3MepeHus, Pabotarot B rpymnme
JBUKEHUS | OTBET C
oe3 eIMHULIAMU
Ha4yaJbHO | U3MEpPEHUs B
u CH, BBIBOSI.

CKOPOCTH»

12 | Pemenue | KomOGunuposa O®poHrtaneH | [IpsamonuHelinoe BHOCAT KOppEKTHUBBI U Pab6otarot B rpymnme
3aJla4 Ha | HHBIHM ypOK. bl PaBHOYCKOPEHHOE JIOTIOJTHEHHUS B CIIOCOO CBOUX
IPSIMOJINH orpoc JBUKCHHE JNeNCTBUN
eiHoe
PaBHOYCKO
peHHOe
JBUKCHHUE.

13 | IpsimonwH | Ypok Tect JIBr>keHue Tena 1mo CraBsT yueOHyI0 3a1a4y Ha OOMeHuBaTCS
eitHoe U U3Y4YEHHUS U OKPYKHOCTH C OCHOBE COOTHECEHHUS TOTO, 3HAHUSAMU MEXIY
KPUBOJIUH | IEPBUYHOTO LEHTPOCTPEMUTENBHBI | YTO YK€ U3BECTHO U YCBOEHO, | YJI€HAMH IPYIIIbI IS
eitHoe 3aKpeNICHUS M YCKOpPEHUEM Y TOTO, YTO €I1I€ HEU3BECTHO | MPUHATHUSA
JBWKEHUE. | HOBBIX 3HAHUU 3¢ (HEeKTUBHBIX

COBMECTHBIX PEIICHUN

14 | JIBwxenue | Ypok @®poHTaneH | JIBHKEHUE Tea 110 CraBsaT yueOHYIO0 3a7jauy Ha Pab6otaroT B rpymime
T€ena 1o U3Y4YEHHUS U I OKPYKHOCTH C OCHOBE COOTHECEHHUS TOTO,

OKPYXKHOC | IEPBUYHOTO oTpoc LEHTPOCTPEMUTENBHBI | YTO YK€ U3BECTHO U YCBOEHO,




TH C
MOCTOSIHH
oM 110
MOYJTIO
CKOPOCTb
10.

3aKpEIUICHHS
HOBBIX 3HAHUM

M YCKOpPEHUEM

" TOI'o, 4TO €1I€ HCU3BCCTHO

15

Pemenue
3aJ1a4 Ha
JIBIOKCHHC
Teja 1o
OKpY>KHOC
TH C
MMOCTOSTHH
OH 110
MOJYJIIO
CKOpOCTb
0
CKOpPOCTb
0.

Komb6unamMpOoBa
HHBIA YPOK.

PaGora y
JOCKH

JIBr>keHuUe Tena 1o
OKPY’KHOCTH C
LIEHTPOCTPEMUTEIBH
bIM YCKOPEHHUEM

BrigensioT 1 0CO3HAIOT TO,
YTO YK€ YCBOCHO M UTO €lIe
MOJIEKUT YCBOCHHUIO,
OCO3HAIOT Ka4eCTBO U
YPOBEHb YCBOEHUS.

VYuarcs ynpasiTh
MOBE/ICHUEM IapTHEpa
— yOexath ero,
KOHTPOJIMPOBATb,
KOPPEKTHPOBATh U
OILICHUBATh €r0
JIEUCTBUSA

16

KonTponb
Has
pabota
«Kunemar
uKa
Marepuailb
HOU
TOYKU»

Ypok
KOHTPOJIA
OLIEHKU U
KOppEKIHUH
3HAHUH
y4aumxcs

KonTposnb

Mexanuueckoe
JIBMOKEHUE

CamocrosTensHO
bopMynupyroT
MMO3HABATEJIbHYIO LIEb U
CTpOSIT NEHUCTBUS B
COOTBETCTBUU C HEUN

C mocTtaTouHOH
MMOJTHOTOU 1
TOYHOCTBIO
BBIPKAIOT CBOU
MBICITH

Tema 3. 3akonbl fuHaMuku (16 yacos).




17 | Ornocure | Ypok PaGora y OTHOCHUTENLHOCTD CoCTaBJISIIOT IJIAaH U Oo6marores 1
JBHOCTD U3YYEHHUS U JOCKH MEXaHUYECKOTO MOCIIe0BATEIHHOCTh B3aMMOJICHCTBYIOT C
MEXaHHW4e | EPBUYHOIO JBUKECHMUSL. neiictBuil. Onpenenstor napTHEpamHu 1o
CKOTO 3aKperICHUS MOCIIeI0BATEIHHOCTh COBMECTHOM
JBKEHUS | HOBBIX 3HAHUU IIPOMEXKYTOUHBIX LIEJIEN C JESTEIIbHOCTH WU

Y4€TOM KOHEYHOTO oOMeny
pe3yJibrara uHpopmanuei

18 | Unepuman | Pemenue ®pontanbsH | [lepBblii 3aK0H CraBsT yueOHyI0 3a/1a4y Ha OOMeHuBaTCS
bHBIE YacTHBIX 3a/1a4 | bIA Herotona. OCHOBE COOTHECEHHUS TOTO, 3HAHUSAMHU MEXIY
CUCTEMBI | — OCMBICIICHHE, | OIPOC YTO YK€ U3BECTHO U YCBOCHO, | YWICHAMHU IPYIIIbI JJIs
oTcyeTa. KOHKpeTH3alus U TOTO, YTO €I1[€ HEU3BECTHO | MPUHATHUSA
[TepBoIit 1 0TpaboTKa 3¢ PEeKTUBHBIX
3aKOH HOBOTO criocoda COBMECTHBIX pEIICHUN
Herotona. | neiictBus npu

pelieHnn
KOHKPETHO-
MPAKTUYECKUX
3aza4

19 | Bropoii Kombunuposa ®usznyecku | Bropoii 3akon CamMocTosATeNbHO OOMeHmBarOTCA
3aKOH HHBIN ypOK i Herotona. bopMynupyroT 3HAHUSAMU MEXKITY
HerotoHna. JTUKTaHT MI03HABATEJIbHYIO 1I€JIb U YJIEHAMU TPYIIIbI [

CTpPOST IEUCTBHUSA B PUHSITUS
COOTBETCTBUU C HEN 3¢ (HEeKTUBHBIX
COBMECTHBIX PEIICHUN

20 | Pemennue Paboray Bropoii 3akon Bhienstor u 0co3HaroT To, Oobmarorcs u
3amay Ha | lHAMBuAyanbHA | TOCKU HeroTona. YTO YK€ YCBOEHO U YTO €Ill€ | B3aUMOJIECHCTBYIOT C
BTOpOI s paboTa MOJIJIE)KUT YCBOEHHUIO, napTHEpamHu 1o
3aKOH OCO3HAIOT KauyecTBO U COBMECTHOM
HerotoHna. YPOBEHb YCBOEHUS JeSITEIbBHOCTH WU

oOMeHy
nHpopmanuen

21 | Tpernii Kom6unupona ®poHrtaneH | Tpernii 3akoH CnuyaroT criocob u VYuyarcs ynpaBisaTh
3aKOH HHBI YPOK 13171 Herorona. pe3yJIbTaT CBOMX ACHCTBHUM C | MIOBEACHUEM MapTHEPA
Herotona. orpoc 3aJJaHHBIM TAJIOHOM, — ybexiath ero,

06Hap}/')KI/IBaIOT OTKJIOHCHU
" OTJIMYHA OT 3TAaJIOHA

KOHTpPOJIUPOBATh,
KOPPCKTHPOBATH U
OLICHUBATh €Iro




NENCTBUS

22 | Pemenune | KomOunupoBa Paboramno | 3akonsr HeroToHa BHOCAT KOppPEKTUBHI 1 Oo6mraroTcs u
3a/1a4 110 | HHBIM ypoK KapTOYKaM JIOTIOJTHEHHS B CIIOCO0 CBOMX | B3aUMOJICHCTBYIOT C
TeMe: Ha JICUCTBUIM MapTHEpAMH 110
3aKOHBI COBMECTHOM
Herotona. JESITEIIbHOCTH WU
oOMeHy
nHpopmarmen
23 | CBobonuo | I'pymmoBas O®pontaneH | CBOOOAHOE Ta/ICHNE OcCo3HaIOT Ka4eCcTBO U VYyarcs ynpapisiTh
e majgeHue | (ppoHTaIbHAS BIif Tel. YPOBEHb YCBOCHUS MOBE/ICHHEM NapTHEpa
TeJL pabota oTpoc — ybexaarsb ero,
KOHTPOJIMPOBATb,
KOPpPEKTUPOBATh U
OILICHUBATh €r0
JICUCTBUSA
24 | JIsmxenue | KomOuaMpOBa @ponraneH | CBoOOAHOE NasieHuE, OueHuBaOT JAOCTUTHYTHIN VYuarcs ynpasiATh
Tena, HHBIN ypOK BIif JIBUKCHHE Tela, pe3ynbTaTt MOBE/ICHUEM NapTHEpa
OpOIIIEHHO onpoc OpOIIEHHOTO — y0exaTh ero,
ro BEPTUKAIbHO BBEPX KOHTpPOJIMPOBATb,
BEPTHUKAIb KOPPEKTUPOBATh U
HO BBEpX. OILICHUBATh €r0
JIEUCTBHUS
25 | Bectena | I'pynmoBas Pa6ora o Bec tena BHOCAT KOppPEKTUBBI U OOMeHMBaroTCA
IBUKYLIET | (poHTaIbHAs KapTOYKaM | JBMIKYILErocs ¢ JIOTIOJTHEHHUS B CITOCOO CBOUX | 3HAHUSIMU MEXKIY
ocs ¢ pabota YCKOpPEHHUEM. JNeNCTBUN YJIEHAMU TPYIIIIbI [
YCKOpEHHue TIPUHSITHS
M. 3P PEKTUBHBIX
Hesecomo COBMECTHBIX pELICHUI
CTb
26 | Pemenue Pabora y 3aK0H BCEMHUPHOTO O1eHuBaIOT JTOCTUTHYTHIN OO0marores u
3amaq Ha | CaMOCTOSTENBH | IOCKU TATOTEHUS. pe3yabpTaT B3alMOJIEHCTBYIOT C
IBUKEHHE | as padora, napTHepamH 1o
Tena 1oj | pellieHue 3a1ad COBMECTHOM
JIEWCTBUE | pa3HOM CTENEHU JIESITETbHOCTH WA
M CHJIBI CJIOKHOCTH. oOMeHy
TSHKECTH. nHpopmarmen
27 | 3akoH Pemenue Camocrosite | Cuia TSXKECTH U CocCTaBIISIIOT IJIaH U Yyarcs ynpaBusiTh




BcemupHo | yueOHOI 3aaun | TbHAs YCKOpEHUE MOCIIEA0BATEIHHOCTh MOBEICHUEM TapTHEpa
ro — IIOUCK U paborta CBOOOIHOTO nercTBuil. Onpenenstor — yOexaTh ero,
TATOTCHUS | OTKPBITHE TaCHMUS. MOCIIEI0BATEIHLHOCTh KOHTPOJHPOBATb,
HOBOTO crioco0a MIPOMEKYTOUHBIX IEJIel ¢ KOPPEKTUPOBATh U
JeHCTBUS Y4€TOM KOHEYHOTO OIICHUBATh €T0
pe3ynbpTara JeHCTBUS

28 | Yckopenu | Hamwmuwme Camocrosite | Cuia TSKEeCTH U CaMocCTOsATETHHO PaGoratot B rpymme
e TabJIULIbI, JbHAs yCKOpEeHUe bopMynupyroT
CBOOOJ/IHOT | PHCYHKA. paborta. CBOOOTHOTO MO3HABATENIBHYIO TIEJTb U
O MaJICHUs MaJeHUs CTpPOSIT IEUCTBUSA B
Ha 3emuie COOTBETCTBUU C HEM
U APYTUX
HEOeCHBIX
Tesax.

29 | JIaboparo | Jlaboparopuas | Odopmnen | U3mepenue CamocrosTensHO Obmatorcs u
pHas pabora, ue YCKOpEHUs CBOOOTHOTO | (hopMynHpyrOT B3aMIMOJICHCTBYIOT C
pabota HajIn4uue paboThl, MaJCHHUS. MO3HABATENIbHYIO 1IEJIb U napTHEpamH 1o
Ne2 TaOIUIIB, BBIBO/I. CTPOSAT JIEHCTBUS B COBMECTHOM
«3mepen | pucyHka, COOTBETCTBUU C HEH. JESTEIIbHOCTH UITN
ue MpaBUJIbHbBIE oOMeny
YCKOpPEHUS | MPSIMBIE, uH(popManuei.
CBOOO/IHOT | U3MEPEHMS,

0 OTBET C

MAJCHUSY. | SAUHUIIAMH
U3MEpEeHHs B
CH, BBIBOSI.

30 | [ABuxenue Tect unu pedepar Cuna TspKecTd 1 CoCTaBNsIOT IJIaH U Yyarcs ynpaBusiTh
HCKYCCTBE Oecema o YCKOpEeHHE MOCJIEIOBATEIBHOCTD MOBEJICHHEM TTapTHepa
HHBIX BOIIpOCaM CcBOOOHOTO neiictBuil. Onpenenstor — ybexaath ero,
CITyTHUKO ypOKa, TIaJCHHSI MOCJIECI0BATEIHHOCTh KOHTPOJIMPOBATH,

B 3emiu 1 CoOO0IIeHUs MPOMEKYTOUHBIX IENeH ¢ KOPPEKTUPOBATh U
KOCMHUYEC YIaIuXxcs, Y4eTOM KOHEYHOTO OIICHHUBAThH €0
KHX Mpe3eHTAINH. pe3ynbTrarta JIehCTBUS
KopaOJeil.

31 | Pemenue | Tecrc Pa6ora o 3akonsl HeroToHA Briensaror u 0Co3HaroT TO, Perynupyror
3aad  Ha | B3aMMOIIPOBEPK | KapTOYKaM YTO YK€ YCBOEHO U UYTO €IIe | COOCTBEHHYIO




3aKOHBI oM C MOJJIEXKUT YCBOEHHUIO, JIESITENIbHOCTD
HprotoHa. MPOBEPKOM OCO3HAIOT Ka4eCTBO U MOCPECTBOM
y YPOBEHb YCBOECHHUS pEYEBbIX NEUCTBUI
JOCKH
32 | UroroBeiii | UunuBuayansHa | Tect 3aKOHbI JUHAMUKH OneHuBaOT JAOCTUTHYTHIN C nocraTouHoi
YPOK IO g pabora pe3yJsbTaTt IIOJIHOTON U
TeMe TOYHOCTbBIO
«3aKOHBI BBIPAXaKT CBOU
JUHAMUKU MBICIIU
»
Tema 4. Umnyabc Tejia. 3aK0H cOXpaHEeHHsI UMITYJabca (5 yacoB)
33 | Ummynec | KomOuHMpoBa Camocrosite | Immynbc Tena. CraBst yueOHy10 33/1a4y Ha [TonumaroT
Tena HHBIN YpOK JIbHAs 3aKOH COXpaHEHHUs OCHOBE COOTHECEHHUS TOTO, BO3MO>KHOCTb
3aKoH pabora HMITYJIbCa YTO YK€ U3BECTHO U YCBOEHO, | Pa3JIMYHbIX TOUEK
COXPaHEH Y TOTO, 4TO €I1[€ HEU3BECTHO | 3PEHHUs, HE
us COBITAJAIOIINX C
UMITyJIbCa COOCTBEHHOM
34 | PeakTHBHO Tect wm @®usnuecku | PeaktuBHOE CamMocTosATENbHO ITonumarot
e 6ecena no 71 JBUKCHUE. bopmMynupyroT BO3MO>XHOCTb
JBUKEHUE. BOIIpOCaM JTUKTaHT [I03HABATEJIbHYIO 1I€JIb U Pa3IMYHbIX TOUEK
pakeTsl. YPOKa, CTpPOST IEUCTBHUS B 3peHus, He
CO0O01IeHus COOTBETCTBUU C HEN COBITAJAIOIINX C
yJaluxcs, COOCTBEHHOM
IIPE3CHTALAH.
35 | DHeprus. | Ypok Pa6ora o 3aKoH BoIaensror u 0CO3HaIoT TO, VYyarcs
3aKoH U3YYEHHUS U KapTOYKaM | COXpaHEHUs YHEPIUH YTO y’K€ YCBOEHO U YTO €ll€ | apryMEHTHUPOBAThH
COXPAaHEH | NEPBUYHOIO c MOJJIEKUT YCBOEHHUIO, CBOIO TOUKY 3PEHUI,
us 3aKpEIUICHUS MIPOBEPKOI OCO3HAIOT KauecTBO U CIIOPUTH U OTCTaUBaTh
JHEPrUHU. | HOBBIX 3HaHUH |y YPOBEHb yCBOEHUS CBOIO ITO3ULIUIO
IIOCKH HEBPaXICOHBIM TSI
OMIMOHEHTOB 00pa3oM
36 | Pemmenne | CamocrostensH | Paboramo | 3aKOHBI AMHAMUKH Cnmngarot crmocod u Perymupytot
3aJ1a4 Ha ast pabota wiu KapTOuKaM pe3ysbTaT CBOUX JEHCTBUM C | COOCTBEHHYIO
3aKOHBI TECT, PEIICHHE | C 3aJIaHHBIM JTAJIOHOM, JIeSITEIbHOCTD
COXPaHEH | 3aJa4 pa3Hoi IIPOBEPKOi O0OHApY>KUBAIOT OTKIOHEHHUS | TIOCPEJICTBOM
usl. CTETEeHU y Y OTJIMYMSA OT dTaJoHa peueBbIX NeHCTBUI
CJIOKHOCTH. JOCKH




37 | Kontpons | Tectc KOHTPOJIb 3aKOHbBI JUHAMUKH OneHuBaOT JAOCTUTHYTHIN Perynupyror
Has B3aMMOITPOBEPK pe3ynbTaT COOCTBEHHYIO
pabora oH JIEATENBHOCTD
«/Iunamuk IIOCPEACTBOM
a pEYEBBIX NEHCTBUN
MaTepuaib
HOH
TOYKH»

Paznen 2. Mexanuveckne koJiedanus. 3Byk (15 yacos)

38 | Konebare | KomOunmpoa | ®usmuecku | Komebanws. Bbienstor u 0CO3HAIOT TO, Hcnonb3yior
JIBHOE HHBIN YpOK 71 KonebarenbHas YTO YK€ YCBOEHO U 4YTO €Ille | aJ€KBATHBIC
JIBUKECHHUE. JTUKTaHT cucrema. MasiTHUK. MOJIJIEXKUT YCBOEHHUIO, A3BIKOBBIE CPEICTBA
CB00OIHBI OCO3HAIOT Ka4eCTBO U JUIs OTOOpaskeHUsI
e YPOBEHb YCBOEHUS CBOMX YYBCTB,
Kosie0aHus MBICIIEHN U

1100y>KJIeHU I

39 | Xapaktep | Ypok ®uznuecku | AMIUIMTY]A, Briiensaror u 0co3HaroT ToO, Hcnonb3yror
UCTUKU U3YYEHHUS U i nepuof, dasa, YTO y’K€ YCBOEHO U YTO €Il | a/IeKBaTHbIE
KoJIe0aHU | MEePBUYHOTO JUKTaHT JacTtoTa MOJJIEKUT YCBOEHUIO, A3BIKOBBIE CPEICTBA
i 3aKperIeHUs OCO3HAIOT KauecTBO U JUTSL OTOOpaXKeHUs

HOBBIX 3HAHUH YPOBEHb yCBOEHUS CBOMX YYBCTB,
MBICJIEH U
o0y AeHUu

40 | I'apmonmnu | Ypox @usnyeckn | ['apmoHMueckue CamMocTosATENBHO OnuceiBarOT
€CcKue U3YYEHHUS U i KoJe0aHusl. bopMynupyroT coJiep)KaHue
Kosie0aHus | IEPBUYHOTO JUKTaHT [IpyxuHHBIN 1 MIO3HABATENIBHYIO LENIb U COBEpUIAEMBIX

3aKpEIUICHUs MaTeMaTHYEeCKUI CTpOSIT NEHUCTBUS B JEUCTBUI C LIEIILIO

HOBBIX 3HAHUH MasITHUKH. COOTBETCTBUU C HEN OpPUEHTUPOBKH
peIMETHO-
IIPAKTUYECKON WIIN
WHOM eI TEIbHOCTH

41 | JIaboparo | JIaGoparopnas | Odopmien | HccrnenoBanue Canuarot crnocob u Pa6otaroT B rpymime
pHas pabora, ue 3aBUCUMOCTH pe3ynbTaT CBOMX JEHCTBHU C
pabotalNe3 | Hanuuue paboThI, IIeproJa ¥ YacCTOTHI 3aJJaHHBIM TAJIOHOM,




«ccneqo | TabmauLbI, BEIBOJI. CBOOOIHBIX 00HapYXUBAIOT OTKIIOHCHHSI
BAaHHE PHUCYHKA, KoseOaHuit Y OTJINYMS OT 3TAJIOHA
KojeOaHu | MpaBUIIbHBIE MaTeMaTU4ecKoro
71 MpsIMBIE, MasTHHUKA OT €ro
HUTSHOTO | U3MEPEHMUS, JUTUHBI.
MasATHHKA | OTBET C
» eAMHUIIAMU
WU3MEPEHUS B
CH, BBIBOSI.

42 | Pemenue | Pemenue 3amau | Camocrosrte | ['padux Cnnuarot croco6 u Perynupyrot
3a/1a4 0 | pa3HOMU CTEINEHU | JIbHas rapMOHHUYECKHUX pe3yNIbTaT CBOMX JCUCTBUN C | COOCTBEHHYIO
TeMe CJIOKHOCTH pabora KoJeOaHui, 3a/IaHHBIM HTAJIOHOM, JIeATEIbHOCTh
«"apmonn onpeiescHue 00HApY>XKMBAIOT OTKJIOHEHUSI | IOCPEICTBOM
YECKUE OCHOBHBIX Y OTJIMYMS OT 3TAJIOHA pEeYEBBIX NEHCTBUM
KoseOaHus XapaKTEPUCTUK
» K0J1e0aTeIbHOTrO

JIBHKEHUS

43 | Baryxatour | KomOunuposa 3ananus Ha | 3aTyxaHue BriaenstoT 1 0CO3HaIOT TO, OnuceIBaIoT
e u HHBIN YPOK COOTBETCTB | CBOOOHBIX YTO YK€ YCBOCHO M UTO €UIE | COAEpKaHUE
BBIHYKJICH ue KoJieOaHuH. MOJIEKUT YCBOEHHUIO, COBEPILIAEMBIX
HBIE BeiHyX/1€HHBIE OCO3HAIOT Ka4eCTBO U JIEHCTBHM C LIEIIBIO
KoseOaHus KojebaHus YPOBEHb YCBOCHHUS OPUEHTHPOBKH
. Pe3onanc Pesonanc. IIPEAMETHO-

MPaKTUYECKON MU
WHOM JIeITETbHOCTH

44 | UroroBelii | Ypok Tect KonebarenpHoe OLeHHBalOT JOCTUTHYTHIN Perynupyror
YPOK 110 KOHTPOJIS JBUKEHUE pe3ynbTaT COOCTBEHHYIO
TeMe OLICHKHU U JIeATETbHOCTh
«Konebar | koppekuuu MOCPEJICTBOM
€JIbHOE 3HaHUU pEYEBBbIX AEUCTBUI
JBIDKEHUE | YYaIIUXCS
»

45 | Pacnpoctp | KomObunuposa @®poHrtaneH | Pactpocrpanenue IIpuHuMaroT YmMeror (win
aHECHUE HHBIN YPOK 13171 KoJieOaHUH B MMO3HABATENIBHYIO LIENb U pa3BUBAIOT
KosebaHu onpoc yIpyrou cpeze. COXPAHSIOT €€ IPU CIIOCOOHOCTH) C
il B cpenie. BBITIOJTHEHUH YI€OHBIX MIOMOIIIbIO BOIIPOCOB
BouHEI. JNeUCTBUI n00OBIBaThL




HEJIOCTAOIIYIO

nHpopMmaIuio
46 | Xapakrep | Ypox ®uznuecku | BonHbl B cpene. CraBsT yueOHy10 3a/1a4y Ha OOMeHUBAIOTCS
UCTUKU U3YYEHHUS U i OCHOBE COOTHECEHHUS TOTO, 3HAHUSAMU MEXKIY
BOJIH. MIEPBUYHOTO JTUKTAHT YTO Yy>K€ U3BECTHO M YCBOCHO, | WICHAMH TPYIIIBI IS
3aKperICHUS U TOTO, YTO €Ill¢ HEU3BECTHO | MPUHATHUS
HOBBIX 3HAHUH 3¢ PEKTUBHBIX
COBMECTHBIX pEIICHUN
47 | Pewienue | Pemenune 3agau | Camoctosre | J{nuHa, yactora, CanyaroT crocob u Perynupytor
3aJlay Ha | pa3HOM cTeneHu | JbHas CKOPOCTH BOJIH pe3yNbTaT CBOUX JACUCTBUN C | COOCTBEHHYIO
BOJIHOBBIE | CJIOXHOCTHU pabota 3aJJaHHBIM TAJIOHOM, JIESITENIbHOCTD
MIPOLIECCHI. 00HapyXUBAIOT OTKJIIOHEHHS | IOCPEICTBOM
W OTJINYMSA OT ITAIIOHA pEYEBbIX NEUCTBUI
48 | 3BykoBBIC | YpOK ®poHTanbH | 3BYKOBBIC CoCTaBIAIOT TUTaH U OOMEHHBAKOTCSI
KojeOaHus | U3y4eHUs U BIif KoJe0aHusl. MOCIIe0BATEIHHOCTh 3HAHUSAMU MEXKITY
. [IEPBUYHOIO OIIpocC Hcrounuku 3ByKa JIEHCTBUN YICHAMU IPYIIbI IS
HcTounuk | 3akpernieHus NPUHSITUS
U 3BYyKa. HOBBIX 3HAaHU 3¢ (HEeKTHUBHBIX
COBMECTHBIX pEHICHUI
49 | Bricora, KomOuHmMpOBa Becena o Bricora, TemOp, CnauuaroT ¢BOii c1mocod OoOmarorcs u
TemMOp, HHBIN YpOK BOMpOCaM. | TPOMKOCTh 3ByKa JeMCTBUS C 3TATIOHOM B3aUMOJICHCTBYIOT C
T'POMKOCTh (cBOM MPHUBBIYKHM C HOPMAMHU | TTAPTHEPAMH TIO
3ByKa. MOBEJICHUS: COOTIO/IEHHE COBMECTHOM
TUTITAHB ) NEeSITETHHOCTH WITH
oOMeHy
uH(popmanuen
50 | 3BykoBele | KomOuHUpOBa becena o PacnipocTpanenue Briaensitor u 0co3HaIoT To, VYuatcs
BOJIHBI. HHBIN YpOK BorpocaM. | 3Byka. CKOpOCTb YTO Y>K€ YCBOCHO U YTO €Ille | OPraHU30BBIBATh U
3BYyKa MOJIJIEKUT YCBOEHHUIO, IUIAaHUPOBATh y4eOHOE
OCO3HAIOT KauecTBO U COTPYJIHUYECTBO C
YpOBEHb YCBOEHUS YUUTENEM U
CBEPCTHUKAMHU
51 | Orpaxenn | KomOunupoBa Camoctosite | OTpakeHHE 3BYyKa. BriensioT u 0Co3HAIoT TO, VYuarcs 1eicTBOBaTh C
€ 3ByKa. HHBIN YpOK JbHAs 3xo. YTO YK€ YCBOEHO U YTO €II€ | YYETOM MO3HUIHUH
3xo. pabora MOJJIE)KUT YCBOEHHUIO, JIpyroro u

OCO3HAIOT Ka4eCTBO U
YPOBEHb YCBOCHHUSI

COTJIaCOBBLIBATH CBOU
IEUCTBUS




52 | Konrponb | Ypok KOHTPOJIb KOHTPOJIb OneHuBaOT JAOCTUTHYTHIN Perynupyror
Hast KOHTPOJIS pe3ynbTaT COOCTBEHHYIO
pabota«M | OIEHKH U JIESITENIbHOCTD
€XaHUYECK | KOPpPEKLIUU MOCPEACTBOM
ue 3HaHUHN pEYEBBIX NEHCTBUN
KoseOaHus | ydaumxes
. 3BYK).
Paznen 3. DaexkrpomaruutHoe moJie (25 yacos).
53 | MarautHo | KomOunupoBa becena o MarnauTHOE 1noie, [IpenBocxumarot pesynprar | Mcnosb3yror
e moze. HHBIHN ypOK BOIIPOCaM. | YCJIOBHUS €TI0 U YPOBEHb YCBOCHUS aJIeKBaTHbBIC
BO3HUKHOBEHHUS U (xakoii Oyner pe3ynbrar?) SI3bIKOBBIE CPEJICTBA
MIPOSIBIICHUS JUTsL OTOOpaskeHuUs
CBOMX YYBCTB,
MBICJIEH U
OOy XACHU I
54 | HampaBne | Ypok Pemenue I'padmueckoe CamocTosiTenTsHO PaGotatot B rpymie
HUE TOKA U | U3YYECHHUS U KauecTBEHH | n300pakeHue bopMynupyroT
HaIpaBJIEH | IEPBUYHOTO BIX MarHMTHOI'O HOJIS. [I03HABATEJIbHYIO 1I€JIb U
V€ JIUHUN | 3aKpeIuieHus 3a7ad4. [IpaBuino npasoi CTPOSAT JIEHCTBUS B
ero HOBBIX 3HAHUU pyKH COOTBETCTBUU C HEH
MarHMTHO
0 NOJIs.
55 | Pemenune | Pemenue TECT IIpaBuio 6ypaBunka CamMocTosATeNbHO Pab6otarot B rpymnme
3a/1a4 Ha rpaduyecKux (mpaBoil pykn) bopMynupyrOT
IIPaBUIIO 3a1a4 MIO3HABATEJIBHYIO LENIb U
OypaBuuKa CTpPOSIT IEUCTBUS B
(mpaBoit COOTBETCTBUU C HEHN
pyk#)
56 | OGHapyxe | Ypok Camocrosite | JleiictBue CamocTtosTensHO PaGoratot B rpymme
HUE U3Y4YEeHHUS U JbHAs MarHMTHOT'O TOJIS bopMynupyroT
MarHuTHO | IEPBUYHOTO pabora Ha IIPOBOJIHUK C MIO3HABATENIbHYIO LENIb U
ro noJst 3aKperIeHUS TOKOM. CTpPOSIT NEUCTBUS B
IO €ro HOBBIX 3HAHUI COOTBETCTBUU C HEU
JNIEUCTBUIO
Ha
AJIEKTpUYe

CKUH TOK.




IIpaBuno

JIEBOU
PYKH.
57 | Pemenue | Pemenue TECT [IpaBuio neBoit pyku CaMOoCTOSITETLHO PaGotatot B rpymiie
3aJad Ha | rpaU4ecKux bopmymupyroT
IIPaBUIIO 3a1a4 IIO3HABATEJIBHYIO LB U
JIeBOM CTPOAT IEHUCTBUS B
pYKH COOTBETCTBUH C HEU
58 | Unnykuusa | Ypok Tecr. WNHaykuus CanyaroT crocob u Perynupytor
MarHuTHO | U3Y4CHHUs U MarHMTHOI'O HOJIS. pe3yibTaT CBOUX JEHCTBUM C | COOCTBEHHYIO
0 HOJIs. [IEPBUYHOTO JeiicTBue 3aJJaHHBIM TAJIOHOM, JIESITENIbHOCTD
JlelicTBue | 3aKperieHUs MarHMTHOTO IOJIs 0OHapyKUBAIOT OTKIOHEHUs | TIOCPEICTBOM
MarHMTHO | HOBBIX 3HAHUH Ha JIBIDKYILYIOCS Y OTJIMYHS OT TaJIOHA peUeBbIX JEHCTBUI
ro 3apSKEHHYIO
10JIs Ha 4yacTully.
JOBUOKYILY
10C
3apsKCHH
yI0
YJaCcTHULLY.
59 | Pemmenne | KomOuHHMpOBa Paborano | KonnuecrBeHHble BHOCAT KOppPEKTHUBBI U Oobmarorcs u
3aJa4 Ha | HHBIN YpOK KapTOUKaM | XapaKTEPUCTUKH JIOTIOJTHEHUS B CIIOCOO CBOMX | B3aUMOJIEHCTBYIOT €
cuiLy c MAarHUTHOTO IO JIEHCTBUN [IapTHEPAMHU 110
Awmriepa u IIPOBEPKOI COBMECTHOM
97814 y JeSITEIbBHOCTH WU
JlopeHua. JOCKH oOMeHy
uHpopmanuen
60 | UroroBeiii | Ypok KOHTPOJIb MarnuTHOe nosue OueHuBarOT JAOCTUTHYTHIN Perynupyror
YPOK 11O KOHTPOJIS pe3yabTaT COOCTBEHHYIO
TeMe OLICHKH U JIeSTENIbHOCTD
«MarauTH | KOppeKkuun IIOCPEACTBOM
o€ 1oje» | 3HaHWH pEYEBBIX JEHCTBUN
ydanmxcs
61 | MarautH | Ypok becena o MarauTHBIN TOTOK. DopMyIUPYIOT Perynupyrot
bIM IOTOK. | U3Y4YEHHUs U BOIIPOCaM. MIO3HABATENIBHYIO 1IENIb U COOCTBEHHYIO
MIEPBUYHOTO CTpPOSIT NEUCTBUS B JeSITeNIbHOCTD
3aKpeNICHUs COOTBETCTBUU C HEN IIOCPEACTBOM




HOBBIX 3HAHUN

pEYEBbIX JEUCTBUI

62 | SBnenue Ypok TecT. SIBnenune BEIenIs0T 1 0CO3HAIOT TO, OnuceIBaoT
AJIEKTpOMa | U3Y4YEHHUS U AJIEKTPOMAarHUTHOM YTO YK€ YCBOEHO U YTO €Ille | COAEpKAHUE
THUTHOU MIEPBUYHOTO MHIYKUUA. OMBITHI MOJJIEKUT YCBOCHHUIO, COBEPILAEMBIX
MHIYKLWN | 3aKpeIIeHUs Qapanes. OCO3HAIOT Ka4eCTBO U JIEUCTBUM C LIEIIBIO

HOBBIX 3HAaHUI YPOBEHb YCBOCHHUS OPUEHTHUPOBKHU
IIPEIMETHO-
MPaKTUYECKOW UIIU
HHOH NesITSIILHOCTH

63 | Hanpasne | KomOunupoa Pemenue [IpaBuio Jlenia O11eHUBAIOT JOCTUTHYTHIN OnuceiBaroT
HUE HHBIN ypOK 3a1a4 pe3yabTaT coJiep)KaHue
HUHIYKLIHAO COBEPILIAEMBIX
HHOT'O JIEUCTBHM C LIEIIBIO
TOKA. OPUEHTHUPOBKHU
[IpaBuno [IPEIMETHO-

Jlenua. MPaKTUYECKON WU
HHOHU NesITCIILHOCTH

64 | SABnenne | KomOuHMpOBa ®usnuecku | UTHAYKTUBHOCTD. BHOCAT KOpPEKTHUBBI U OOmrarores u
CaMOUHJy | HHBIH ypOK i quxtant | CaMOMHAYKIUS. JIOTIOJTHEHHS B CIIOCO0 CBOMX | B3aUMOJICHCTBYIOT C
KIHH. NEUCTBUI MapTHEpaMu 10

COBMECTHOM
JESATEIIBHOCTH WU
oOMeny
uHpopmanuei

65 | Jlaboparo | JlabGoparopHast | Odopmiuen | SABneHus CocTaBIsIIOT IJIaH U Hcnonp3yror
pHast pabora, ue AEKTPOMarHUTHOM MOCJIEI0BATEIHHOCTh a/IeKBaTHbBIE
pabora HaJn4ue paboThI, MHIYKIHH. JNeNCTBUN A3BIKOBBIE CPECTBA
Ne 4 TaOJINIIEL, BEBIBO/I. JUIST OTOOPaKEHUSI
.« 3ydenn | pucyHka, CBOMX YYBCTB,

e MpaBHJIbHbBIE MBICTIEH U
SIBJICHUS IpsSIMBIE, noOyXAeHu
AJIEKTpOMa | U3MEpEeHus,
THUTHOU OTBET C
UHAYKIUH | €JUHUIIAMH
». U3MEpEHUS B
CH, BBIBOI.
66 | Ilomyuenu | Jlekuus, Camocrosite | [Tonydyenue Onpenenstor OOmarores U




e COCTaBJICHUE JbHas IIEPEMEHHOTO MIOCJIE0BATEIBHOCTh B3alMOJIEHCTBYIOT C
IIEPEMEHH | OIIOPHOTO pabota INEKTPUYECKOTO ITPOMEXKYTOUYHBIX LIEJIEH C IapTHEpaMHu I10
oro KOHCIIEKTa TOKa. Y4€TOM KOHEYHOTO COBMECTHOM
JJIEKTpUYE Tpancdopmarop. pesyJiprara JEATEIIBHOCTH WU
CKOTO oOMeHy
TOKA. uHpopmaruein
Tpancdop
MaTop.
67 | Urorosslii | Pemenue KOHTpPOJIb SABnenne OMU OueHuBarOT JAOCTUTHYTHIN OnuceiBaOT
YPOK IO KA4ECTBEHHBIX U pe3yJibTaTt coJlepiKaHue
TeMe rpadu4ecKux COBEpLIAEMBIX
«SIBnenue | 3amau JEUCTBUH C LETIBIO
3JIeKTpoMa OpPUEHTUPOBKU
THUTHOM IIPEIMETHO-
UHIYKIUH IIPAKTUYECKON WIIN
» WHOW JESTEIIbHOCTH
68 | Dmektpom | Jleknuwus, Tecr. DNeKTpOMarHuTHOE CamMocTosATENbHO Perynupyror
arHATHOE | COCTaBJICHUE ToJIE. bopmynupyroT COOCTBEHHYIO
ToJIe. OIIOPHOT'O ONeKTPOMarHUTHbI [I03HABATEJIbHYIO 1I€JIb U JIeSITEIIbHOCTD
ONEKTpPOM | KOHCIIEKTa € BOJIHBI CTPOST IEUCTBHUSA B IIOCPEACTBOM
arHUTHBIC COOTBETCTBUU C HEHU pEYEBBIX NEUCTBUI
BOJIHBI.
69 | Konebate | Pemenwue becenano | KonebarenpHblii CamMocTosATeNbHO PaGoratot B rpymnmne
JIBHBIN KayeCTBEHHBIX U | BompocaM, | KOHTyp. CBoOOAHbIE bopmynupyroT
KOHTYP. rpaduyecKux pelieHue AEKTPOMArHUTHBIE MI03HABATEJIbHYIO 1I€JIb U
3a1a4 KayecTBEHH | KoJeOaHUs CTpPOST IEUCTBHUS B
BIX COOTBETCTBUU C HEN
3aj1a4.
70 | Ilpunuun | Tect umm becena o IIepenaua CamMocTosATeNbHO Pab6otarot B rpymnme
bl 3aJlaHue Ha BOIIpOCaM, | U IPUEM bopMynupyroT
pasuoCBs3 | COOTBETCTBUE pelieHne uHpOpMaINY C MIO3HABATENIBHYIO LENIb U
uu KAuecTBEHH | MIOMOIIbIO CTpPOSIT NEUCTBUS B
TEJIEBUICH BIX AJIEKTPOMAarHUTHBIX COOTBETCTBUU C HEU
usl. 3ajad. BOJIH
71 | OnexktpoMm | MunuBuayaneHa | becena mo | DnekTpoMarHuTHas Briaenstor u 0co3HaroT TO, VYyarcs neiicTBoBath ¢
arHuTHas | s pabota BOIIpOCaM. | PUPOJIA CBETA. YTO y’K€ YCBOEHO U YTO €Ille | Y4EeTOM MO3ULHI

npupoja

MOJJIC)KUT YCBOCHHIO

JIPYroro u




CBCTA.

COorjJiaCcoBbIBaTh CBOU
NEUCTBUS

72 | Ilpenomne | ManuBuayansHa | becena mo 3aKoH BHOCAT KOpPEKTUBBI U Perynupyror
HUE cBeTa. | A pabora BOIIPOCAM, | IPEJIOMIICHUS JIONIOJIHEHUS B CIIOCO0 CBOMX | COOCTBEHHYIO
peuieHue ceera. Ouznueckuii JIEUCTBUI JIESITEIIbHOCTD
KA4eCTBEHH | CMBICII [TOKA3aTeNs IIOCPEACTBOM
BIX MPEIOMIICHUS. pEYEBBIX NEHCTBUN
3ajad.
73 | Hucnepcu | Jlekuus, Tecr. Hucnepcus ceera CamMocTosATENBHO Perynupyror
s CBETA. COCTaBJICHUE bopmMynupyrOT COOCTBEHHYIO
I{Bera Ten. | onopHOTro [I03HABATEJIbHYIO LIEJIb U JIESITENIbHOCTD
KOHCIIEKTa CTPOSAT IEUCTBHUSA B IIOCPEACTBOM
COOTBETCTBUU C HEN pEYEBBIX NEHCTBHN
74 | Tunsl Tect wimn becena o Tunel onTHyeckux CamMocTosATeNbHO OOmrarores u
ONTUYECK | 3aJlaHUE Ha BOIIPOCAM, | CIIEKTPOB. bopmynupyroT B3aMMOJEHCTBYIOT C
ux COOTBETCTBHUE pelieHue [Ipoucxoxnenue [I03HABATEJIbHYIO 1I€JIb U napTHEpamHu 1o
CIIEKTPOB. KAueCTBEHH | JINHEHYaTbIX CTPOST IEUCTBHUSA B COBMECTHOM
[Ipoucxox BIX CIIEKTPOB COOTBETCTBUU C HEU JeSITEIbBHOCTH WU
JICHUE 3ajad. oOMeny
JINHEWYaT uHpopmaruen
BIX
CIIEKTPOB.
75 | JIaboparo | JIaboparopnast | Camocrosite | HaGmonenue CamMocTosATeNbHO OOwarores u
pHast pabora, JbHas CIIEKTPOB bopMynupyrOT B3alMOJICHCTBYIOT C
pabota HaJu4ue pabota MIO3HABATEJIBHYIO LENIb U napTHEpamHu 110
Ne5.«Habn | Tabnuibl, CTpPOSIT IEUCTBUS B COBMECTHOM
I0JICHUE PHUCYHKa, COOTBETCTBUU C HEN JESATEIIBHOCTH WU
CIUIOIIHOT | IIPaBWJIbHbBIE oOMeny
on IpsSIMBIE, uHpopmanuei
JUHEWYaT | U3MEpEeHus,
BIX OTBET C
CHEKTPOB | €AMHMUIIAMU
UCIyCKaH | U3MEpPEHUs B
s, CH, BBIBOSI.
76 | O6o6maro | Tect umu CamocrosiTe | DNEKTpOMarHuTHOE Briaenstor u 0co3HaroT TO, ITposiBasitoT
LU ypOK | 3a/laHue Ha JbHAs noiie YTO y’K€ YCBOEHO U YTO €llle | TOTOBHOCTh
10 COOTBETCTBUE pabota MOJIJIE)KUT YCBOEHUIO, aJIeKBaTHO




TEMC!

OCO3HAKOT Ka4€CTBO U

pcarupoBaTtb Ha

«QNEKTPO YPOBEHb YCBOCHHUS HY/IbI IPYTHX,
MarHuTHO OKa3bIBaTh MOMOIIb U
e SMOLMOHAIBHYIO
10JIEY. MOJICPKKY
77 | Kontpoas | Ypok KOHTPOJIb KOHTPOJIb O11eHUBAaIOT JOCTUTHYTHIN Perynupyrot
Has KOHTPOJIA pe3yabTaT COOCTBEHHYIO
pabota OLICHKHU U JIeATEIbHOCTh
«INEKTPO | KOPPEKLHUU [IOCPEACTBOM
MArHUTHO | 3HAHUU pEYEBbIX JECHCTBUHI
€ T0JIeY. yUaluxcs
Pasnen 4. CtpoeHue aroma u aTOMHOr0 s11pa (20 yacos)
78 | Pagmoakt | KomOuuupoBa becena no PannoaktuBHOCTH [TpenBocxuaioT pe3yiabTar | YMeT (Win
WBHOCTb. | HHBIH YPOK BOIIPOCAM. | KaK CBUJETEIHCTBO Y YPOBEHb YCBOEHUS pa3BUBAIOT
CJIO)KHOTO (xakoii Oyner pe3ynabTar?) CIocOoOHOCTR) OpaTh
CTPOEHHUs aTOMa Ha ce0s MHULIMATUBY B
OpraHu3anuu
COBMECTHOI'O
JICUCTBUSA
79 | Monenu Kombunuposa becena o Mopens atoma BbIaenstor 1 0Co3HaroT To, Perynupyror
aTOMOB. HHBIN YpOK BoripocaMm. | Tomcona. OnbIT YTO Y>K€ YCBOCHO M YTO €lle | COOCTBEHHYIO
Pezepdopna. Monens MOJVIEKUT YCBOEHUIO, JIEATENBbHOCTD
atoma Pesepdopaa OCO3HAIOT Ka4eCTBO U MOCPEJICTBOM
YPOBEHb YCBOEHHUS pEYEBBIX NEUCTBUI
80 | Pagmoakt | OcMbICiIEHHE, dusnuecku | PagmoakTuBHBIE CanyaroT cBOH CIrocoo YMmeroT (unu
VBHBIE KOHKpeTHh3anus | i MpeBpaIieHus JIEUCTBHSI C TAJIOHOM pa3BUBAIOT
npeBpaie | u oTpaboTka JUKTAHT ATOMHBIX SIJIEP CHOCOOHOCTB) €
HUS 3VH MMOMOUIBIO BOITPOCOB
aTOMHBIX OOBIBAThH
anep. HEJOCTAOIIYIO
uH(pOPMAIIHIO
81 | Okcnepum | KomOuHMpOBa Tecr. OKCIEepUMEHTAIIb CoCTaBIAIOT IUIAH U PabGoratot B rpymre.
€HTaJbHBl | HHBIU YPOK HBIE METO/IbI MOCJIE/I0BATEIbHOCTh OnpenensoT Henu u
e HCCIIEI0BAHUSA JIEHCTBUAN (GYHKIIUN YYaCTHHUKOB,
METObI YacTHII. CHOCOOBI
HCCIIe0Ba B3aNMOJICHCTBHSA

HHUA




YaCTHII.

82 | JIaboparo | JlabopatopHas | OdopmieH | DkcnepuMeHTab Crnuarot croco6 u OmnuceIBaroT
pHas pabora, ue HbIE METO/IbI pe3yJIbTaT CBOUX JAEUCTBUM C | COAEpKaHUE
pabGota Ne | Hanuuue paloTsI, HCCIIEI0BaHMS 3aJJaHHBIM TAJIOHOM, COBEpILAEMBbIX
6 TaOJIHIIbI, BBIBO/I. 4acTHIL 00HapyXUBAIOT OTKJIOHEHUS | IEHCTBUH C LIEJIBIO
«M3mMepeH | puCyHKa, U OTJINYMA OT 3TAJIOHA OPUEHTHUPOBKH
ue IIpaBWIbHbIE IIPEIMETHO-
€CTECTBEH | IpsMBIE, IPAKTUYECKON WU
HOT'O n3MepeHus, MHOU NeSTEIIbHOCTH
panuamnuo | OTBET C
HHOT'O eAMHULIAMU
¢doHa U3MEpeHus B
nosumetp | CU, BeIBO/I.

OM).

83 | Otkpeitue | Jleknus, becena o OTtkpbiTHE CamMocTosATENbHO OnuceiBaOT
IIPOTOHA U | COCTaBJICHUE BOIpOCaM. | IPOTOHA U bopmynupyroT coJiepKaHue
HEUTPOHA. | OMOPHOIO HEUTpPOHA. MO3HABATEJIbHYIO LEIb U COBEpILIAEMbIX

KOHCIIEKTA CTpOSIT NEHUCTBUS B JEUCTBUH C LEIBIO
COOTBETCTBUU C HEU OpPUEHTUPOBKU
JeSITeIbHOCTH

84 | Cocran Jlexnws, ®usznyecku | CocTaB aTOMHOTO BHOCAT KOppPEKTHUBBI U Oobmarorcs u
aTOMHOTO | COCTaBJICHHE 71 anpa. SnepHsie JIOTIOJTHEHUS B CIIOCOO CBOMX | B3aUMOJIEHCTBYIOT €
aapa. OIIOPHOT'O JUKTaHT cuibl. MaccoBoe JIEHCTBUN [IapTHEPAMHU 110
SnepHble | KOHCIIEKTa YHCIIO COBMECTHOM
CHJIBI. JIESITEIIbBHOCTH

85 | U3oromsr | Tect mmm Camocrosite | M30oTomns! CraBsrt yueOHyI0 33/1a4y Ha ITonnmarot

3aJlaHuE Ha JpHAs OCHOBE COOTHECEHHUS TOTO, BO3MO>XHOCTb
COOTBETCTBHUE pabora YTO y’K€ U3BECTHO U YCBOEHO, | Pa3IMYHBIX TOUYEK
Y TOTO, 4TO €I1[€ HEU3BECTHO | 3PEHHUs, HE
COBMAJIAIOIIUX C
COOCTBEHHOM

86 | Dueprus OcMeIcnieHue, CamocrosiTe | DHEprus CBs3M. BHOCAT KOppPEKTHUBBI U Obmarorcs u
CBSI3H. KOHKpeTH3auus | JbHas Hedext macc JIOTIOJTHEHHS B CIIOCOO CBOMX | B3aUMOJICHCTBYIOT C
Hedext 1 0TpaboTKa paborta JIEHCTBUIMA napTHEPAMH T10
Macc. 3VH COBMECTHOM

JIESITEIIbHOCTH

87 | Pemienne | Pemenue TECT OHeprus CBs3HU. CaMoCTOSATENBHO OnuceiBaOT




3a/1a4y HA | pacYETHBIX Hedext macc bopMynupyIOT cojiepxKaHue
pacuer 3aja4 MIO3HABATENBHYIO LIENb U COBEpILAEMBIX
SHEpruu CTPOAT IEHUCTBUS B JIEUCTBHM C LIEIIBIO
CBSI3U COOTBETCTBUM C HEH OpPUEHTHUPOBKU
aTOMHBIX JIeSITEIIbBHOCTH
saaep
88 | SAnepusie | Tect mmm CamocrosiTe | 3aKOH COXpaHEHUs CraBsrt yueOHy0 331a4y Ha ITonnmarot
peakuuu 3aJJaHUe Ha JbHAs 3apsijia. 3aKoH OCHOBE COOTHECEHUS TOTO, BO3MOXHOCTb
COOTBETCTBHE pabora COXPAHEHHS MacCOBOIO | YTO yXK€ U3BECTHO U YCBOEHO, | Pa3JIUYHbBIX TOUEK
qucia U TOTO, YTO €Ile HEU3BECTHO | 3pEHUs, HE
COBIMAJIAOLIUX C
COOCTBEHHOM
89 | llenenne | Tect mim Camocrosite | [lenenue saep CraBst yueOHy10 33/1a4y Ha ITonumarot
anep 3aJJaHHue Ha JbHAs ypana. Llennble OCHOBE COOTHECEHUS TOTO, BO3MOXHOCTb
ypaHa. COOTBETCTBHUE pabora SIIEPHbIE PEAKIIUH. YTO YK€ U3BECTHO U YCBOEHO, | Pa3JIMYHbIX TOUEK
Ilennble U TOTO, YTO €Il HEU3BECTHO | 3pEHUs, HEe
sJIepHbIE COBIAJAIONIUX C
PEaKIMH. COOCTBEHHO
90 | Anmepusrit | Jlexnus, ®usnuecku | SnepHslid CraBst yueOHyI0 33/1a4y Ha IIposinsror
peaxTop. COCTaBJICHUE i peaxkTop OCHOBE COOTHECEHUS TOTO, TOTOBHOCTbD K
[Ipeobpa3 | onmopHOrO JTUKTaHT YTO y’K€ U3BECTHO U YCBOEHO, | OOCYXAECHHIO pPa3HbIX
OBaHME KOHCIIEKTa Y TOTO, YTO €I1[€ HEU3BECTHO | TOYEK 3PEHUS U
BHYTpPEHHE BbIpabOTKe 001mei
1 DHEPrUH (rpynmoBoif) mo3uuun
s5iep B
JJIEKTpUYE
CKYIO
SHEPTHIO.
91 | Jlaboparo | JlaGoparopHast | Odopminen | M3yuenue CamMocTosATeNbHO VYuarcs
pHas pabora, ue JieJIeHus saep bopMynupyroT apryMeHTHUPOBAThH
pabGota Ne | Hanuuue paboThI, ypaHa 1o MIO3HABATENIBHYIO LENIb U CBOIO TOUKY 3pEHUI,
7. TabJINLIbI, BBIBOJI. ¢dotorpadusm CTPOSAT JIEHCTBHS B CIIOPUTh U OTCTAauBAThH
«M3yuenun | pucyHKa, TPEKOB. COOTBETCTBUU C HEU CBOIO TIO3UIIUIO
€ JIeJIeHHs] | IpaBUJIbHbBIE HEBPaKI€OHBIM JIJIS
a1ep IIpsSIMBIE, OIIIOHEHTOB 00pa3oM
ypaHa o | U3MepeHus,
dbotorpad | oTBeT C




1707 eIMHULIAMU
TPEKOBY. U3MEpEeHUs B
CH, BBIBOSI.
92 | Atomuas | Jleknus, Tecr. TepmosinepHas BHocsT KOppeKTUBHI U VYuarcsa
SHEPreTUK | COCTABIICHUE peaxuusi. JIOTIOTHEHHUS B CITIOCOO CBOMX | YCTaHABJIMBATh U
a. OTIIOPHOTO ATtoMmHas JICUCTBUI CpaBHUBATH pPa3HbIC
Tepmosine | KOHCIEKTa SHEpreTHKa TOYKH 3PCHUS,
pHast MIPEXK/IE YeM
peakiusi. MIPUHUMATH PEIICHUE
U JIeNIaTh BBIOOD
93 | buonoruu | Jlekuus, becena o buonorunueckoe CraBsrt yueOHy0 331auy Ha OnuceiBaOT
€cKoe COCTaBJICHHE BOIIpOCaM. | JIelCTBUE OCHOBE COOTHECEHHUS TOTO, coJiep>kaHue
JeCTBUE | OIIOPHOTO paauaLuy. YTO y>K€ U3BECTHO U YCBOCHO, | COBEPIIIAEMBIX
pajvanuy. | KOHCIIEKTa Y TOTO, YTO €llle HEM3BECTHO | NEHCTBUM
94 | 3akon Komb6unupona 3amanus Ha | [lepuon CaMocTosATENbHO PaGoratot B rpymme
PaINOAKTH | HHBIM YPOK COOTBETCTB | TMOJIypacmaja bopMyIupyroT
BHOTO ue MO3HABATENIbHYIO 1IEJIb U
pacrana CTPOSAT JICHCTBUS B
COOTBETCTBUU C HEM
95 | Jlaboparo | Jlaboparopuas | Odopmien | M3ydeHue Tpekos CaMoCTOsATETHHO PaGoratot B rpyme
pHas pabora, ue 3apsSKEHHBIX bopMynupyroT
paborta HaJTu4yue paboTHI, YaCTHI] 10 MO3HABATENIbHYIO 1IEJb U
Ne 8 TaOJHUIIbI, BBIBO/I. TOTOBBIM CTpPOSIT IEUCTBUS B
«M3ydyeHn | puUCyHKa, ¢doTtorpadusam COOTBETCTBUU C HEN
€ TPEKOB MIpaBUJIbHbBIE
3apsOKCHH | MPSIMBIE,
BIX YaCTHI[ | U3MEpPEHUS,
o OTBET C
TOTOBBIM | €MHUIIAMH
dotorpad | u3mMepeHus B
UMD, CH, BBIBOI.
96 | KonTpoib | Ypok KOHTPOJIb KOHTPOJIb O1eHuBaIOT JTOCTUTHYTHIN OnuceIBarOT
Hast KOHTPOJIS pe3ynbTaT cojiepKaHue
pabota«C | OLIEHKHU U COBEPIIIAEMBIX
TPOEHUE KOPPEKIUU JIEUCTBUN
aToMa U 3HAHUU
aTOMHOTO | y4aIuxcs




SIIpay

97 | O6o6maro | Ypok Becena o O0o1ieHne 3HaAHUH OLeHUBAIOT JOCTUTHYTHIN OmuCBIBAIOT
IIUH YPOK | KOPPEKLIHUU BOIIPOCAM. pe3ynbTaT coJiep)KaHue
10 TEME 3HaHUI COBEPILAEMBIX
«CTpoeHH | yyaiuxcs JIEUCTBU
€ aToMa U
aTOMHOTO
sapa»

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

98 | Cocras Jlexmus, becenano | CocraB ctpoeHue CanyaroT crocob u Perynupytot
CTPOEHHUE COCTABJICHHE | BOIIPOCAM. | M IPOUCXOKICHUE pe3yNbTaT CBOUX JACUCTBUN C | COOCTBEHHYIO
u OTIOPHOT'O ConneyHoi 3aJIaHHBIM ATAJIOHOM, JIeATETbHOCTh
MIPOUCXO0XK KOHCIIEKTA. CUCTEMBI 00HapyXUBAIOT OTKJIIOHEHHS | IIOCPEICTBOM
JICHUE I'eonenTprueckas W OTJINYMSA OT STAIIOHA pEYEBBIX AECUCTBUI
ConneuHno u
51 TEIINOLIEHTPUYECK
CUCTEMBI. asi CUCTEMbI MUDA.

99 | Ilnanetsr Jlexmus, becenano | CtpoeHue CamocTosTenpbHO Perymupytot
3eMHOMU cocTaBlieHHEe | BompocaMm. | Bcenennoi. bopMynupyroT COOCTBEHHYIO
TPYIIIIBI. OTIOPHOT'O DBOJIIOLUSA MO3HABATENIbHYIO LIEIb U JIeATEITbHOCTh

KOHCIIEKTA. Bcenennot. CTPOSAT JIEUCTBUS B MOCPEJICTBOM
I'mnoresa COOTBETCTBUU C HEHN pEeYEBBIX NEHCTBHN

10 | Inanets Jlexuus, becena o bosnbroro BHOCAT KOppPEKTUBBI U Perynupyror

0 TUTAHTBI COCTaBJICHHE | BOIIpocaM. | B3pbIBa JIOTIOJTHEHHUS B CIIOCOO CBOMX | COOCTBEHHYIO
ConneuHo OIIOPHOT'O JIEUCTBUN JIESITEIIbHOCTD
51 KOHCIIEKTA. MMOCPEACTBOM
CHCTEMBI. peYEBBbIX NEUCTBUI

10 | Maseie Jlekuus, becena o BHoOCAT KOppEKTUBHI U Ucnonb3ytor

1 Tena COCTaBJICHHE | BOIIPOCAM. TOTIOTHEHUS B CITOCOO CBOUX | a/IeKBaTHbIE
ComHeuHo OIIOPHOTO JNeUCTBUI SI3BIKOBBIE CPEACTBA
i KOHCIIEKTA. JUTSL OTOOpayKEHUS
CUCTEMBI. CBOUWX YYBCTB,

MBICJIEN U
noOy>KJIeHU I

10 | Crpoenue, | Jlekus, becena no Crapst yueOHYIO 33/1a4y Ha Hcnons3ytor

2 W3JIy4eHHUE | COCTaBIICHUE BOITPOCAM. OCHOBE COOTHECEHUS TOTO, aJICKBaTHBIC
" OTIOPHOTO YTO y>K€ U3BECTHO U YCBOEHO, | SI3bIKOBBIE CPEJICTBA




3BOJOIUA KOHCIICKTa U TOro, 4TO €11€ HCU3BCCTHO JJISL 0T06pa)KCHI/IH
3Be31.CTp CBOMX YYBCTB,
OCHHUE U MBICTIEN U
3BOJIIOLUSA o0y 1eHu
Bcenenno

"

Htoro 102 ygaca.

Cucrema oneHUBAHUA
Bo Bcex ciydasix oLleHKa CHUXKAETCs, €CIIU yJallluiicsl He co0JIrojal TpeOoBaHM TpaBuil 0€30MacHOro TpyAa.
O1eHKa YCTHBIX OTBETOB y4alUXCH
Ouenka 5 cTaBUTCS B TOM CIIy4ae,eciy yJyalluiicsl MOKa3blBaeT BEPHOE MOHMMAaHUE(PU3NUECKON CYIIIHOCTH paccCMaTpUBAEMbIX SIBJIEHUH U 3aKOHOMEPHOCTEH,
3aKOHOB W TEOpHWH, J]a€T TOYHOE ONpEAETICHHE M HMCTOJIKOBAHWE OCHOBHBIX TOHSATHH M 3aKOHOB, TEOPHH, a Tak)Ke NMPaBHIbHOE OIpenesieHre (HU3NIECKHX
BEJIMYMH, UX €IMHHIl U COCOOOB M3MEpPEHUs; PABUIIbHO BBIMOJIHAET YEPTEKU, CXeMbl U TpaUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXKIAET
paccka3 HOBBIMHU TpUMEpaMH, YMEET MPUMEHSTh 3HaHUS B HOBOW CUTYallMW TPH BBITIOJTHEHUH MPAKTHYECKUX 3aJaHUN; MOXKET yCTAaHABIUBATH CBSI3b MEKIY
M3y4aeMbIM M paHee U3yYeHHbIM MaTepHalioM 10 Kypcy (pHU3HMKH, a TAKKe C MaTepHUAJIOM YCBOSHHBIM MPHU U3YUEHUU IPYTHUX MPEIMETOB.
Ouenka 4 cTaBUTCSI B TOM CITy4ae,eclii OTBET YYCHHKA YIOBJIETBOPSET OCHOBHBIMTPEOOBAHUSM K OTBETY Ha OLIEHKY 5, HO 0€3 MCIOIb30BaHUsI COOCTBEHHOTO
IUTaHA, HOBBIX MPHUMEPOB, 0€3 NMPUMEHEHMs 3HAHUN B HOBOW CUTyallMM, O€3 HCIOJb30BAHUS CBA3EH C paHee M3YYEHHBIM MaTepHalIOM, YCBOCHHBIM IpU
W3YYEHUH JPYTUX IMPEIMETOB; €CIU YYalluics IOMyCTHJI OJIHY OMMOKY WM He Ooyiee IBYX HEIOYETOB W MOXET UCIPABUTh MX CAMOCTOSITEIHHO HIIU C
HEeOO0JIBIION MTOMOULIBIO YUUTEIS.
Ouenka 3 cTaBUTCS B TOM CITy4ae,eciiil YJ9alluiicss MPaBUIHHO TIOHMMAET (PU3NUECKYIOCYIIIHOCTh PACCMAaTPUBAEMBIX SIBJICHUH M 3aKOHOMEPHOCTE, HO B OTBETE
UMEIOTCS OTJIENIbHbIE MTPOOEIIbl B YCBOGHUU BOIIPOCOB Kypca (PM3HUKH; HE MPEMSATCTBYET AajbHENUIIIEMY YCBOCHHUIO IPOTPAaMMHOT0O MaTepualia, yMeeT IPUMEHSTh
MOJTyYCHHBIEC 3HAHUS TIPU PEIICHUH MPOCTHIX 3a7ad C MCIIOJIb30BAaHUEM TOTOBBIX (hOpMYJI, HO 3aTPYyIHSETCS MPH PEIISHUH 33j1ad, TPEOYIOIUX mpeodpa3oBaHus
HEKOTOPBIX (GOPMYIT; JOMYCTHII He OoJiee 01HOM rpy0oii u 01HOM HerpyOoii omuoKH, He 0oJiee IBYX-TpeX HErpyoObIX HEJ0UETOB.
Ounenka 2 cTaBUTCS B TOM CIIy4ae,eciid YYallUiCs HE OBJaJeN OCHOBHBIMM 3HAaHHUSIMH BCOOTBETCTBHHM C TPeOOBAaHUSMHU U JONYCTUJ OoJsble OMIMOOK U
HE/I0YETOB, YeM HEOOXOIUMO /ISl OLIEHKH 3 MIIU €CIIM YYEHHK HEe MOYKET OTBETUTh HU Ha OJIMH M3MOCTABICHHBIX BOIIPOCOB.

Onenka nuCbMEHHBIX padoT
Ouenka S craBuTcs 3a pabOTY,BBIMOTHEHHYIO TIOJIHOCTHIO 0€3 OMTMOOK M HEJIOYETOB.



Ouenka 4 craButcs 3a pabOTY,BBIMOTHEHHYIO TIOJTHOCTBIO,HO TIPHU HATMYWU He 0oJiee 0JHOMOIHMOKH U OTHOTO HeJloueTa, He 0oJiee TpeX HEeJJOUETOB.

Ouenka 3 cTaBUTCS 32 padOTY,BBITIOJHEHHYIO Ha2/3Bcel pabOThI MPAaBMIIBHO WJIM MPUIOMYIIEHUN HEe 00siee 0THON rpy0oi ommOKu, He Oojiee TpeX HErpyOhIxX
omKOO0K, OHOM HerpyOoi omKMOKH U TpeX HEOUETOB, IPU HAJTMYUH YETHIPEX-TIATH HEJJOYETOB.

Ouenka 2 ctaBuTCs 32 pabOTy,B KOTOPOH YUCIIO OMMOOK U HEOYETOB MPEBBICUIIO HOPMY JUISIOIICHKH 3 MJIH MTPABHIILHO BBITOJIHEHO MEeHee 2/3 paboThI.

Ouenka 1adopaTopHbIX padoT.
OueHka 5 craBUTCS B TOM CIIy4yae,eciid YYalluics BBIMOJHII paboTy B MOJTHOM 00beMe CCOOMIOEHUEM HEOOXOIUMOMN IMOCIEI0BATEILHOCTH MPOBEICHHS
OINBITOB M M3MEPEHMH; CaMOCTOSATEIIBHO U DPALMOHAIBHO MOHTHPYET HEOOXOIuMoe OOOpYAOBaHHUE, BCE OMNbBITHI MPOBOJUT B YCIOBHUAX M pEXHUMAX,
o0ecreYnBaOIUX MOTYYCHUE MTPABIIBHBIX PE3Y/IbTaTOB M BBIBOJIOB; COOMIOIAaET TpeOOBaHUS MpaBmil 0€30MaCHOTO TPY/a; B OTYETE MPABHIIBHO U aKKYpaTHO
BBINOJIHAET BCE 3alIUCH, TAOIMILIbI, PUCYHKH, YEPTEKH, I'paUKU, BBIYUCICHNUS, IPABUIIBHO BBIMOJIHACT aHAJINU3 [TOTPELIHOCTEH.
OueHka 4 cTaBUTCSA B TOM CIIy4ae,eCiid YYallHiics BBIIOIHUI padOTy B COOTBETCTBUH CTPEOOBAaHMUAMU K OLIEHKE 5, HO JIOMYCTWII IBa-TPU HEAOYeTa, He Ooee
OJTHOM HerpyOoi OIMOKHN U OJTHOTO HEeJl0YeTa.
Ounenka 3 craBUTCA B TOM CIy4ae,eclid YYallWiiCs BBIMOJHWI paOOTy HE IOJHOCTHIO,HO OOBEMBBHINOIHEHHOW YacTH TaKOB, YTO ITO3BOJISIET IMOJIYYHTH
IIPAaBUJIbHBIE PE3YJIbTATHI U BBIBOJBI, €CJIM B X0/1€ IIPOBEICHHS ONbITa U U3MEPEHHUH OBbLIM JOMYLIEHbI OIINOKY.
OueHka 2 CTaBUTCS B TOM CIy4ae,eClid YYal[UiiCsl BHIMOJHWI Pa0OTy HE MOJHOCTHIO U OOBEMBBIIOJIHEHHON pabOTHI HE MO3BOJISIET CAETATh IPAaBUIIBHBIC
BBIBO/Ibl, BBIYHUCIICHHUST; HAOIIOI€HUS IPOBOAMIINCH HEIPABUIIBHO UJIH €CJIM yJalllUiicsl COBCEM HE BBIIIOJIHMI paboTy.
Y4yeOHO-MeTOAUYECKOE 0O0ecTieYeHue
YMK «®u3uka. 9 kiaace»
dusuka. 9 kinace. Yueouuk (aBropsl: A. B. Iepvuurun, E. M. 'ymuux).
dusuka. Metoauueckoe nocobue. 9 kiacc (aBtopsl: E.M. 'ymuux, O. A. Yepnuxosa).
®usuka. Jfunaktudeckue Matepuansl. 9 kiace (aBropel: A. E. Mapon, E. A. Mapon).
KonTposnbHble 1 camocTosTenbHble paboThl o ¢usuke. 9 kinacc: k yueOHuky A.B. Ilepsimkuna, E.M. I'yrauk «®usuka 9 xmace» (aBrop: O./.
I'pomyesa)
Tectel o dusuke. 9 knace: k yueonuky A.B. [Teppimikuna, E.M. I'yrauk «®@usuka 9 kinace» (aBrop:O.4. I pomyesa).
6. COOpHHUK BOMPOCOB U 3a1a4 1o pusuke. 7-9 xi. (arop: B.A. Jlykawuk).

dnekmponnwvie pecypcol

el NS =

o

- DJNeKTPOHHOE MPUIIOKEHHE K YIeOHUKaM

- http://www.fizika.ru- DnexTpoHHbIe YYEOHUKH 11O (PHU3HKE

- http://class-fizika.narod.ru- aTepecHbie MaTepualibl K ypokaM (GHU3UKH MO TeMaM; TECTBIIO TeMaM; HarJsiIHbIe TOCOOUS K ypOKaM
- http://www.openclass.ru- Ludpossie 00pa3oBaTeIbHBIE PECYPCHI

- http://www.proshkolu.ru- budmuoreka — Bc€ mo npeamety «Dusmka»

- http://www.openclass.ru/node/109715- OtkpsiThiii Ki1acc. CeTeBoe 00pa30BaTeIbHOE COOOIIECTBO

- http://school-collection.edu.ru/catalog/ - Enunas xomtekius nudpoBbix 00pa3oBaTebHBIX PECYPCOB
- http://www.fcior.edu.ru/ - denepanbHblil HEHTP HHPOPMALTMOHHO-00Pa30BaTEIBHBIX PECYPCOB

- http://physics.nad.ru/ - ArrManmm Gu3HYecKuX 0OHEKTOB

- http://www.int-edu.ru/soft/fiz.html - YKusas ¢usuka: oOydaromias mporpamma

- http://experiment.edu.ru/ - du3nka: KOJIEKIIHAS OIIBITOB

- http://www.school.edu.ru/projects/physicexp - ®dusnka: 3IeKTpOHHAs KOJUICKITUS OIBITOB
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