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IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma o ¢usuke s 10-11 kimacca cocraBiena B cooTBeTcTBuH ¢: DenepanbHbIM
3aKk0OHOM 00 oOpaszoBanuu B Poccuiickoit ®enepammu (ot 29.12.2012 N 273-®3 (pen. ot
29.07.2017)), TpeboBanusiMu DenepagbHOr0 rOCyAapCTBEHHOT0 0Opa30BaTENbHOTO CTaHAapTa
cpeanero o6mero ob6pazoBanus (PI'OC COQO); TpeboBaHHMSIMU K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHONW NPOTrpaMMbl (JIMYHOCTHBIM, METANpEAMETHBIM, IPEIMETHBIM);
OCHOBHBIMH TOJIXOJaMH K Pa3BUTHIO U (POPMUPOBAHUIO YHHUBEPCAIbHBIX Y4YEOHBIX IEUCTBUI
(YY) nns cpeanero obuiero odpa3oBaHus, ¢ mporpaMMoi uis crapuiei mkossl 10-11 xmace
6azoBbiii  ypoBeHb [ .A.Mskume. CoOmoneHa NpeeMCTBEHHOCTh ¢  DenepaibHBIM
rOCYJapCTBEHHBIM 00pa30BaTeIbHbIM CTaHIAPTOM OCHOBHOI'O OOIIEro oOpa3oBaHUS; yYHUTHI-
BalOTCA MEXKIIPEIMETHbIE CBSI3M, a TaKXKe BO3PACTHBIE M TICHUXOJOTHYECKHE OCOOCHHOCTH
IIKOJbHHUKOB.

HeasiMu peanu3anuy OCHOBHOM 00pa30BaTEeNbHON MPOTPaMMBI 10 (PU3HKE SIBISIOTCS:
® JIOCTHXCHHE BBITYCKHUKAMHU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS Kypca (PU3UKH;

[IpenycmaTpuBaeTcs pemieHue CIeAYoIuX 3a1a4:

e o0ecredyeHrne COOTBETCTBHSI OCHOBHON 00pa3oBaTENBbHON MPOTrpaMMbl TPeOOBaHUSM
@denepanibHOTO  TOCYJApCTBEHHOTO  00pa30BaTENbHOTO — CTaHIAapTa OCHOBHOTO  OOIIETro
oOpa3zoBaHus;

e oOecnieueHne 2(HEKTUBHOTO COUCTAHUS YPOUHBIX M BHEYPOUHBIX (DOpPM OpraHU3AIHN
y4eOHBIX 3aHATHIA 1O (PUBUKE;

e OpraHM3alfii0 HWHTEJUICKTYyallbHBIX  COPEBHOBAaHWW, TMPOEKTHOH U  y4eOHO-
UCCIIEIOBATEIILCKON S TETbHOCTH;

® COIMATbHOEC W YYEeOHO-HCCIEIOBATENBCKOE MPOSKTUPOBAHHE, MPOdhecCHOHATbHAS
OpUEHTAIMs O0ydJaloIUXCs, COTPYAHHYECTBO C 0a30BBIMH TMPEANPUATHSIMHU, YUPEKICHUSIMU
podeCCHOHAIBHOTO 00pa30BaHus, IIEHTpaMu POodeCCHOHATBEHON PabOTHI,

® COXpaHEHHE U YKpeIuIeHne (PU3NIECKOTo, ICHXOJIOTHYECKOTO H COITHATBHOTO 3I0POBBSI
oOydaromuxcs, ooecrnedeHrne ux 6e30MacHOCTH.

PE3YJIBTATBI OCHOBEHMUS KYPCA

JINIHOCTHEBIE PE3YIbTATHI

e TOTOBHOCTh M CIIOCOOHOCTH K CaMOpPa3BUTHIO U CaMOOOpPa30BAHUIO, K OCO3HAHHOMY
BBIOOPY M MMOCTPOCHUIO JaJIbHEHUIIICH WHIUBUIYAIBHOW TPACKTOPHH 00pa3oBaHus Ha Oa3e
OPUEHTHUPOBKU B Mupe mnpodeccuii u MmpohecCHOHATBHBIX MPEANOUYTCHUN, C YYETOM
YCTOWYUBBIX TIO3HABATEILHBIX HHTEPECOB.

¢ CdopMHpPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YUYCHHIO; YBAKUTEIHHOTO OTHOIIICHHSI
K Tpyay.

e CdopMHPOBaHHOCTH EIOCTHOTO MHUPOBO33PEHHS.

e [OTOBHOCTP W CIIOCOOHOCTh BECTH IHAIIOT C IPYTUMHU JIIOJbMH W JOCTHTaTh B HEM
B3aUMOIIOHUMaHUuA

MeTanpeaMeTHbIE Pe3YJabTaThl

[Tpu u3yuenun yaeOHOTO IpeAMeTa 00yJaroIIruecs: yCOBEPIICHCTBYIOT MPHOOPETEHHBIC Ha
IIEpBOM YPOBHE HaBBIKM PabOThl ¢ MH(popManueid u monoiaHsaT ux. OHM cMoryt paboTarth ¢
TEKCTaMH, PeoOpa30BbIBaTh U MHTEPIPETUPOBATH COAEPIKAILILYIOCS B HUX MH(POPMAIHIO, B TOM
qiucie:



® CHCTEMaTH3UPOBATh, COIMOCTABISATH, AHATU3UPOBATH, 00O0OIIATH W HMHTEPIPETUPOBATH
UH(OPMAIINIO, COACPHKALTYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;
® BBIJCIATH TTAaBHYIO U U30BITOUHYIO WH(POPMAIIUIO, BBITOJIHATH CMBICIIOBOE CBEPTHIBAHUE

BBIJICICHHBIX (DaKTOB, MBICJICH; TTPEACTABIATh HHGOPMAIINIO B CXKATOM CIOBECHOU (popme

(B BUAE TUIaHA WU TE3UCOB) W B HATJISIIHO-CUMBOJHYECKOH (opme (B Buae Tabmuil,

rpauuecKkux CXeM U AuarpaMM, KapT HOHATUNH — KOHLENTYaJbHBIX THarpaMM, OIOPHBIX

KOHCIIEKTOB);

®  3aTOJHSATH U JIOTOJHSITH TaOJUIIBI, CXEMBI, TUarPAMMBI, TEKCTHI.

OO6yuaromuecsi TpPUOOPETYT OMBIT MPOSKTHOW JAESITEIBHOCTH, Pa30BBIOT CIIOCOOHOCTh K
MOKWCKY HECKOJBKMX BapHUaHTOB PEIICHUN, K TMOUCKY HECTaHAApPTHBIX PEIICHUU, MOUCKY U
OCYIIECTBIICHUIO HauboIee MPUEMIIEMOTO PEIICHHUS.

PeryasituBubie YY /|

1. YMeHue camMOCTOSITENFHO OMPEIENATh 1eNid 00y4YeHHs, CTaBUTh U (HOPMYyITUPOBATH
HOBBIC 33/1a4M B yueOe U MO3HABATEIBHOMN JESITELHOCTH, PAa3BUBATh MOTUBBI M HHTEPECHI CBOSH
MO3HABATEJIBHON JesATeIbHOCTH. OOYJarOIINIICS CMOXKET:

® aHAIM3UPOBATH CYIIECTBYIOIIME W IUIAHUPOBAaTh OyAyuiue oOpazoBareibHbIC
pE3YNbTaTHI,

® HIeHTH(GUIUPOBATH COOCTBEHHBIE MTPOOIEMBI M ONPEACIIATH INIaBHYIO MPOOIIEMY;

® BBLIJIBUTaTh BEPCUU PEIICHUS MPOOIIEMBI, (DOPMYIHPOBATH TUIOTE3bI, MIPEABOCXHIIATH
KOHEYHBIN pe3yJIbTaT;

® CTaBUTH LIENb ACSITEILHOCTH HAa OCHOBE OIpPENEICHHON MPOOIEMbl U CYIECTBYIOIINUX
BO3MOKHOCTEIA;

e (¢opMynupoBaTh y4yeOHbIE 3aJayl KaK IIard JOCTHIKEHHUS IOCTAaBJICHHOW IeNn
NESITEIbHOCTH,

e 00OCHOBHIBATH IIETIEBBIC OPUEHTUPHI H TPHOPHUTETHI CCHUTKAMH Ha IIEHHOCTH, YKa3bIBas
1 00O0CHOBBIBAS JIOTUYECKYIO MOCIIEI0BATEIBHOCT 111aroB.

2. VYMeHHE CaMOCTOSITeNIbHO IUIAHUPOBATh MYTH MOCTIIKCHUS IIeNiel, B TOM YHCIIE
aJbTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI peeHUs] YICOHBIX 1
MO3HABATENbHBIX 3a/1a4. O0yJaromuiicsi CMOXKET:

® OMpeaensaTh HEOOXOUMBIE IeUCTBUE(S) B COOTBETCTBUHU C Y4eOHOU U MO3HABATEIIHHON
3aJa4ueil U COCTaBJIATh AJITOPUTM UX BBIIOJTHEHNUS,

e 00OCHOBBIBATh M OCYIICCTBIATH BBIOOp Hanbosee 3PGEeKTUBHBIX CIIOCOOOB PEIICHUS
yueOHBIX U MMO3HABATEIBHBIX 3a/a4;

® OMNpeAeNsATh/HaXOUTh, B TOM YHUCJIC W3 MPEIJIOKECHHBIX BAPHAHTOB, YCIOBHS IS
BBITIOJTHEHHS Y4€OHOU U MMO3HABATEIHLHOM 3aa4H,

e BbHICTpaMBaTh JKU3HEHHbIE IUIaHBI HAa KpPaTKOCpOUHOe Oynyiiee (3asBISATH IEJIEBbIE
OpPUEHTUPHI, CTABUTH aJICKBATHBIC UM 3aJ]a4d U MpEAJarath JeHCTBUS, yKa3biBas U 000CHOBHIBAs
JIOTHYECKYIO MOCJIEJ0BATEILHOCTD 11aroB);

e BHIOMpPATH U3 MPEAJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO UCKATh CPEJICTBA/PECYPCHI
JUISL PEIICHUs 3a]1a4k/ IOCTHKEHUS LU,

® COCTaBIATh IUJIaH pelIeHHs NpoOsieMbl (BBINOJIHEHUS TPOEKTa, IPOBEICHUS
HCCIICIOBAHMS );

® OMpeAeNsATh MOTCHINAIBHBIC 3aTPYAHCHUS TIPU PEIICHUN Y4eOHOM U MO3HABaTEIbHON
3aJ]a4uM U HaXOAWUTh CPEICTBA I UX YCTPaHEHUS;

® ONUCHIBATH CBOM OMNBIT, OGOpMISs €ro M Nepefadyd APYruM JIOAsSM B BHIE
TEXHOJIOTHH PEIICHUs MPAKTUUECKHX 3374 OTMPEICIIEHHOTO K1acca;

® ITUIAHUPOBATh M KOPPEKTHPOBATh CBOI WHAMBHAYAJIbHYIO 00pa30oBaTENbHYIO
TPAeKTOPHIO.

3. YMeHue COOTHOCUTH CBOU JACHCTBHS C IUNIAHUPYEMBIMH PE3yTbTaTaMH, OCYIICCTBISATh
KOHTPOJIb CBOEW MESATENIbHOCTH B MPOLECCE IOCTHKEHHUS pe3ysibTaTa, OINpPEAeNsTh CHOCOObI
NeMCTBUI B paMKax MpPEJIOKEHHBIX YCIOBUH U TpeOOBaHUMN, KOPPEKTUPOBATH CBOU JICHCTBHUS B



COOTBETCTBUU C U3MEHSIIONICHCS cuTyarueii. OO0yJaronuics CMOXKET:

® OMpeAensiTh COBMECTHO C TeJaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
Pe3yNbTaTOB U KPUTEPUH OLICHKU CBOEH yueOHO! NesITeIbHOCTH;

® CHCTEMAaTHU3HPOBATh (B TOM YHCIIE€ BHIOUPATH NPUOPUTETHBIC) KPUTEPUH TNIAHUPYEMBIX
PE3YNBTATOB M OLEHKU CBOCH JIEATEITHHOCTH;

e 0oTOMpAaTh WHCTPYMEHTHI JJIsi OLEHWBAHUS CBOCH MJCSATEILHOCTH, OCYILIECTBISATH
CaMOKOHTPOJIb CBOEH JCATEIHHOCTH B paMKaX MPEIOKEHHBIX YCIOBUMA U TPEOOBAHUI;

® OILICHUBATh CBOIO ACSTEIHbHOCTD, APTYMEHTUPYSI IPUYUHBI TOCTHKEHUS UITU OTCYTCTBHS
TUTAHUPYEMOTO Pe3yiIbTaTa,

® HAXOAWTh JOCTATOYHBIE CPEACTBA [UJIS BHINIOJHEHUS YUEOHBIX JCHCTBHI B
M3MEHSIOIIENCS CUTYAlluu /WA IPU OTCYTCTBUM IUNIAHUPYEMOTO pE3yJIbTaTa;

e paboTas 1o CBOEMY IJIaHY, BHOCUTb KOPPEKTHUBBI B TEKYILYIO A€ITEIbHOCTh HA OCHOBE
aHAIM3a W3MEHEHWM CUTyalldd Ui TONy4YeHHUS 3alUTAaHUPOBAHHBIX  XapaKTEPUCTHK
MPOJIYKTa/pe3yibTaTa;

® YCTAaHABJIMBATh CBA3b MEXKAY TMOJIYYCHHBIMH XapaKTEpUCTUKAMU TMPOJIyKTa U
XapaKTepUCTUKAaMU Ipoliecca NESATENIbHOCTH U M0 3aBEpIICHUM JEATEIbHOCTH Ipeaararb
W3MEHEHHE XapaKTEePUCTUK MpoIiecca sl MOMyUeHUs YIyUIICHHBIX XapaKTePUCTHK MTPOIYKTa;

® CBEpATh CBOM JEHUCTBUS C MLETBI0 U, NMPU HEOOXOAMMOCTH, HCIPABIATH OIIUOKU
CaMOCTOSITENIbHO.

4. VYMeHHE OIICHMBATh MPABHJIBHOCTH BBIMONHEHUS Y4eOHOUM 3amayu, COOCTBEHHBIC
BO3MOJKHOCTH €€ pemieHns. OO0ydJarommiicss CMOXKET:

® OMNpeAensaTh KPUTEPUHU MPaBUILHOCTU (KOPPEKTHOCTH) BBIIIOJIHEHUS YUeOHOU 3a1auH;

® aHAJIM3UPOBATH U OOOCHOBBIBATH NMPUMEHEHUE COOTBETCTBYIOLIETO MHCTPYMEHTAPHS
JUTSI BBITIOJTHEHUST y4eOHOM 3a1a4u;

e CBOOOJIHO IMMOJIH30BATHCS BEIPAOOTAHHBIMY KPUTEPUSMU OLEHKU M CAMOOIICHKU, HCX OIS
U3 LEIU U UMEIOUINXCA CPENICTB, pa3iinyasi pe3ysbTaT U ClocoObl 1eHCTBUM;

® OILICHHWBAaTh MPOAYKT CBOEH [EATENbHOCTH MO 3aJaHHBIM W/MIU CaMOCTOSITEIbHO
OTIpeiIcIEHHBIM KPUTEPHSIM B COOTBETCTBUU C IEIBIO IESTEILHOCTH,

e 00OCHOBBIBATh JOCTHKUMOCTH IIEJTH BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOWX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e (QuKCHMpOBaTb M AaHATU3UPOBATh JAMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX
pe3yNbTaToB.

5. Bmagenme ocHOBaMH = CaMOKOHTPOIIS, CAMOOIICHKH, TMPUHATUS PpEUICHHA U
OCYIIECTBIIEHUS OCO3HAHHOTO BhIOOpA B yueOHOM M TTo3HaBaTebHONH. OO0yUYaromuicst CMOXKET:

e Ha0mOgaTh W  AHAIM3UPOBATh COOCTBEHHYIO YYEOHYI0O W  TIO3HABATEIIbHYIO
JESITEIIbHOCTD M JIEATENBHOCTD IPYTUX 00YYAIOIIUXCS B TIPOIECCE B3aMMOIIPOBEPKH;

® COOTHOCUTh  pealbHBIE W  IUIAHUPYEMBIE  PE3yNbTaThl  WHIUBUAYAIBHON
00pa3oBaTeNIbHOM 1eATEIbHOCTH U JIe1aTh BHIBOJIBI;

® IPUHUMATH pelIeHUE B Y4eOHOM CUTyalli U HECTH 32 HETO OTBETCTBEHHOCTB;

® CaMOCTOSITENILHO OMNPENENSITh MPUUMHBI CBOETO ycCleXa WM Heyclexa W HaXOAUTh
CIIOCOOBI BBIX0JIa U3 CUTYAllMU HEYCIIeXa;

® DPETPOCIEKTHBHO OMpPENeNsaTh, KaKWe ACHCTBHUS IO PEUICHHIO Y4eOHOW 3amavd WU
napamMeTpbl OTHX JEWCTBHM TMPUBEIM K TMOJYYEHUIO HMMEIONIETOCs TMPOAYKTa Y4eOHOU
NESITEIIbHOCTH,

® JIEMOHCTPUPOBATH MPHEMBI PETYISIIUA TMCUXO(QU3HUOTOTUICCKIX/ IMOIMOHAIBLHBIX
COCTOSHUU  Juisi  JOCTHKeHHS d(dekra yChoKoeHus (yCTpaHEHHUs  SMOIMOHAIBHOU
HaIpsHKEHHOCTH), d(Pdekra BoccTaHOBIEHUs (OCTabIeHUs MPOSBIECHUN yToMIieHHs ), dddekra
AKTUBH3AIHH (TTOBBIIICHHSI IICUXO(PU3UOIOTUIECKON PEAKTUBHOCTH).

ITo3naBartenbHbie YY /I

6. YMeHue ompeAensTh MOHATHSA, CO3/1aBaTh OOOOIICHUS, YCTaHABIWUBATH AHAJIOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSTENBHO BBIOMPATh OCHOBAHHUS M KPUTEPUHU IS Ki1accu(UKAIUU,



yYCTaHABIMBATh NPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE  pacCyKICHHE,
YMO3aKJII04YeHrne (MHAYKTHBHOE, IEAYKTUBHOE, TI0 aHAJIOTUH) U JeNaTh BBIBOIbI. OOyJaromuiics
CMOXKET:

e T0I0MpaTh CIOBA, COMOTYMHEHHbIE KIIOYEBOMY CJIOBY, ONPEAEIISIONINE ero MpU3HaKu
1 CBOICTBA;

e BbHICTpaMBaTh JIOTUYECKYIO IEMOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CJIOBA U
COTOAYMHEHHBIX €MY CJIOB;

® BBHIICIATh OOIIMH TNPU3HAK JBYX WIM HECKOJBKHX TPEAMETOB WM SBICHHA U
OOBACHATHL UX CXOJCTBO;

e O0BEAMHSATH NpPEIMEThl U SIBICHUS B TPYIIBl MO OMNPEICIICHHBIM MpPHU3HAKAM,
CpaBHUBATh, KJIAaCCU(DUITUPOBATH U 0000IIATH (PAKTHI U SABICHUS;

® BBLIJICTIATH SIBJICHUE U3 OOIIETo pssia APYTUX SIBICHUN;

® OMNpenensiTh OOCTOSATENhCTBA, KOTOPHIE MPEANISCTBOBAIA BO3HHUKHOBEHHUIO CBSI3U
MEXIy SBICHUSMHU, U3 JTUX OOCTOSITENbCTB BBIICNATH OINPEACISIONINE, CIHOCOOHBIE OBITH
MPUYUHON TAHHOTO SIBIICHUS, BBISBIISATH IPUUUHBI U CIICJICTBUS SIBICHMUIA,

® CTPOUTH pACCYXJICHHE OT OOMIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHSM U OT
YACTHBIX SBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYKICHUE HA OCHOBE CPAaBHEHUS MIPEIMETOB U SIBIICHUH, BBIICTISAS IIPU ATOM
o01re MpU3HaKY;

e y3jarath IMOJYYEHHYI0 HH(OPMAalLMIO, UHTEPHPETUPYS €€ B KOHTEKCTE pelIaeMoit
3a/1a4u;

® CaMOCTOSITENTLHO YKa3bIBaTh HA MHPOPMAIIUIO, HY>KJAIOIIYIOCS B IPOBEPKE, IpeIIaraTh
Y IPUMEHSATH CITOCO0 MPOBEPKHU JOCTOBEPHOCTH MH(POPMAIIHH;

e BepOaIM30BaTh AMOIMOHAILHOE BIIeYATIEHUE, OKa3aHHOE Ha HETO HCTOUYHUKOM;

e OOBSCHATH SBJCHMS, IPOLECCHl, CBA3M M OTHOLICHHS, BBIABISEMBIE B XOJE
MO3HABATEILHON U MCCIIEIOBATEILCKON ACSITENbHOCTH (IPUBOIUTH OOBSICHEHUE C U3MEHEHHUEM
(dbopMBI TIpeICTaBIICHHS; OOBSICHSTH, ETATU3UPYS WU 0000111as; OOBACHITH C 3aJaHHOW TOYKH
3peHus);

® BBLUIBIATH U HA3BIBATh MPUYHUHBI COOBITHS, SIBJICHHUS, B TOM YHCIE BO3MOXKHBIE /
HanboJIee BEPOSITHBIE MPUYHHBI, BO3MOXKHBIC TTOCITIEACTBHS 33/IaHHOM MPUIHUHBI, CAMOCTOSTEIIHHO
OCYIIECTBIISISI MIPUUMHHO-CJIEICTBEHHBIN aHaIN3;

e JienaTh BHIBOJI HA OCHOBE KPUTHUECKOIO aHAJIN3a Pa3HbIX TOUEK 3PEHMUS, TOITBEPKIATh
BBIBOJI COOCTBEHHOM apryMEeHTalUeH WIH CaMOCTOSITEIFHO TIOTy4YeHHBIMU TAHHBIMHU.

7. YMeHue co3laBaTh, IPUMEHATh U MPEoOpa3OBbIBATh 3HAKW M CHMBOJIBI, MOJAEITU U
CXEMBI JIJIsl pelieHns Y4eOHbBIX U TT03HaBaTeNbHBIX 3a1a4. OOyJaromuics CMOXKET:

e 0003HaYaTh CHMBOJIOM M 3HAKOM MPEIMET U/UIH SIBICHUE;

® OMNpeAeNsATh JOTUYECKHE CBSI3U MEXKIY MpPEIMETaMH W/WIU SBICHUSAMH, 0003HAYaTh
JTaHHbBIE JIOTMYECKHE CBSA3H C TOMOIIbIO 3HAKOB B CXEME;

e Co037aBaTh a0CTPaKTHBIN WK peajbHbIN 00pa3 mpeaMeTa U/ iin SBJICHHUS,

® CTPOWTH MOJICTIL/CXEMY Ha OCHOBE YCIIOBUH 3a/1aud W/HUITK CIIoco0a ee PeIIeHus;

e Co03/1aBaTh BepOasbHbIE, BEIIECTBEHHbIE U MH(POPMAIIIOHHBIE MOJIENH C BBIJCICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa I OMpPENeNCHHUs CIoco0a pelieHHsl 3aJadyd B
COOTBETCTBUU C CUTYaIIMEH;

e 1peoOpazoBbIBATH MOJIETIM C LENbI0 BBISBICHHUS OOIIMX 3aKOHOB, OIpPEIEISIONINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® TIEPEBOAMTH CIOKHYIO 10 COCTaBY (MHOTOACIIEKTHYIO ) HH(POPMAIIUIO U3 TpadhuuecKoro
Wi (popMan30BaHHOTO (CHMBOJIBHOTO) MPEJCTABIICHUS B TEKCTOBOE, 1 HA00OPOT;

® CTPOHUTH CXEMY, aJlTOPUTM JICHCTBUS, UCTIPABISATH WM BOCCTAHABIMBATh HEU3BECTHBIN
paHee ajlropuTM Ha OCHOBE HMEIOLIETOCS 3HaHUS 00 00BEeKTe, K KOTOPOMY MPUMEHSETCS
AITOPUTM;

® CTPOUTH JI0KA3aTEIHCTBO: MPSAMOE, KOCBEHHOE, OT TPOTUBHOTO;



® aHAIM3MPOBATH/Pe(IIEKCUPOBATH OIBIT Pa3padOTKU U peau3alui y4eOHOTO MPOEKTa,
UCCIIEIOBaHUs (TEOPETUYECKOT0, SMIIMPHUYECKOT0) Ha OCHOBE MPEUIONKEHHOW MpoOiIeMHON
CUTYallU{, TIOCTABJICHHOM LIEJIN W/WJIM 3aJaHHBIX KPUTEPUEB OLIEHKU IPOAYKTa/pe3yibTara.

8. CwmpicnoBoe yTeHne. OOyJaromuiicss CMOXKET:

® HaxXOOUTh B TeKcTe TpedyemMyio HH(OpMaIHio (B COOTBETCTBHM C LEISIMH CBOECH
JIeSTeTLHOCTH);

® OpHUEHTUPOBATHCA B COJEPKAHMM TEKCTa, IMOHMMATh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATbh TEKCT;

® YCTAaHABJIHMBAThb B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHUI, IPOIIECCOB;

® KPUTUYECKU OLIEHUBAThH COJIEpKaHUE U POpMy TEKcTa.

9. ®opmupoBaHUE U PA3BUTHUE 3KOJOIMUECKOIO MBIIUICHHS, YMEHHE IPUMEHATh €ro B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM, COIIMATIBHOMN MPAKTUKE U IPOPECCHOHATBHON OpUEHTALIUH.
OO0y4aroIMiiCs CMOXKET:

® OIpEIEATh CBOE OTHOLIEHUE K IPUPOIHON Cpeae;

® aHAJIM3MPOBATh BIIMSHUE HKOJOTMUECKUX (AKTOPOB HA cpely OOMTAHUS JKUBBIX
OpPraHU3MOB;

® IPOBOAMTH NPUYMHHBIA U BEPOATHOCTHBIN aHAIN3 KOJOTMYECKUX CUTYalUi;

® [POTHO3MPOBATH M3MEHEHUs CUTyallMM INPU CMEHE JEHCTBHs OJHOTO (akTopa Ha
neiicTBre Ipyroro GaxkTopa;

® pPACIpOCTPAaHATh 3KOJOTMYECKHE 3HAHUS U y4acTBOBAaTh B NPAKTUUYECKUX JAENax IO
3alUTE OKPYKAIOLIEH CPEIbl;

KommyHnukatuubie YY /]

1. YMeHre opraHu30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIbHOCTh
C YYHMTEJEeM U CBEPCTHUKAMU; paboTaTh MHAUBUAYAJIHHO U B IPYIIIIE: HAXOAUTh 00IIee peleHne
U paspemiatb KOH(DJIMKTBI HAa OCHOBE COIVIACOBAHUS MO3ULMM UM ydeTa HHTEPECOB;
(dbopMynHupoBaTh, APryMEHTUPOBATh U OTCTaMBaTh CBOE MHEHUE. O0YyJarOIUIC CMOXKET:

— ONPEIENITh BO3MOXHBIE POJIM B COBMECTHON JEATENBHOCTH;

— WIpaTh ONPEIEIICHHYIO POJIb B COBMECTHOM AEATEIBbHOCTH;

— TNpPUHUMATh TO3UIHUIO0 cOOECeTHUKA, MOHUMAs MO3MILHUIO JIPYroro, paziudaTh B €ro
peun: MHeHHE (TOUKY 3pEHHs), JT0KA3aTeNbCTBO (ApryMEHTHI), (PAKTHI; TUIIOTE3bI, AKCHOMBI,
TEOPHH;

— OMpenensiaTh CBOM JEHCTBUA M ACHUCTBUS NApTHEpPa, KOTOpbIE CHOCOOCTBOBAIM WIIU
NPEMNsATCTBOBAIN NPOAYKTUBHON KOMMYHHUKAIINH;

— CTpOWTH TIO3UTHBHBIC OTHOILEHHS B Ipolecce Y4eOHOW M TMO3HaBaTENbHOU
NeSITEIbHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHMSI, B JUCKYCCUU YMETh
BBIJIBUTaTh KOHTPAPTyMEHTHI, mepedpasupoBaTh CBOIO MBICIb (BIaJICHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IIPU3HABATH
OIMOO0YHOCTH CBOETO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

— Tpeularath albTepPHATHBHOE pEIIeHHE B KOH(IUKTHONW CUTYaIUH;

— BBIIEJATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCUU;

— JIOTOBapMBaThCS O TMpaBHJIAaX M BONPOCAX JUIs OOCYXKJIEHHS B COOTBETCTBUHU C
IIOCTaBJICHHOMW Iepe]l ITPYIIION 3aa4eH;

— OpraHu30BBIBaTH Y4eOHOE B3aUMOJCHCTBHE B rpynne (OmpenaessiTh OOIue LeiH,
pacnpenensTh posiy, 10roBapuBaThCs APYT C IPYrOM U T. [1.);

— YCTpaHATh B paMKax Juajora paspblBbl B KOMMYHUKAlUH, OOYCJIOBJIECHHBIE
HETIOHUMAaHUEM/HETIPUATHEM CO CTOPOHBI coOEceTHUKA 3anaud, (OpMBI WIH COJACpPKAHUSA
JMajora.

12. YMmeHHME OCO3HAHHO MCHOJIb30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUU C 3ajadei
KOMMYHMKAIMM I BBIPDAKECHHUS CBOMX UYBCTB, MbICJIEH U MOTpeOHOCTEH AJIs TNIAHUPOBAHUS U



peryJisiiyi CBOEU AEATENbHOCTH; BJIAJICHUE YCTHOW M MUCBMEHHON pPEYbl0, MOHOJOTHYECKOH
KOHTEKCTHO! peubto. OOy4atoMiicst CMOXKET:

e OMNpenensaTh 3aladyy KOMMYHHKAIMM U B COOTBETCTBHHM C HEW OTOHMpATh peUeBHIC
CPEJICTBA;

e OTOUpPATH U HCIOJB30BATh PEUEBHIE CPEICTBA B MPOIECCE KOMMYHHUKAIUH C APYTUMHU
JOIbMH (JTMAJIOT B TIape, B MAJIOM TPyMIE U T. 11.);

® TMIPEACTABIATH B YCTHOW WJIM MHChbMEHHOW (opMe pa3BEepHYTHIN IJIaH COOCTBEHHOM
JeATETbHOCTH;

e CcoONIOAaTh HOPMBI MYOJIWYHOW pEdYd, periiaMeHT B MOHOJIOT€ U JHUCKYCCHUU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3aJa4eli;

® BbICKa3bIBaTh 1 OOOCHOBBIBATH MHEHHE (CYKIECHUE) U 3aIpalINBaTh MHEHHUE MapTHEPa
B paMKax JUaliora;

® TPUHUMATH PEIICHUE B XOJI AUAIIOTA U COTJIACOBBIBATH €r0 C COOECETHUKOM;

® CO3/1aBaThb MHCHMEHHBIE «KIWIIMPOBAHHBIC» W  OPUTHHAIBHBIE TEKCTBHI  C
UCTIOJIb30BaHNEM HEOOXOAMMBIX PEUECBBIX CPEICTB;

® UCTONB30BaTh BEpOATBHBIE CpPEeACTBA (CPEACTBA JIOTUYECKOW CBSI3M) JUTSI BBIACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® UCTONB30BaTh  HeBepOajdbHBIE  CpPeACTBA MM HarJsigHble  MaTepHalbl,
HIOJrOTOBJICHHBIE/OTOOPAHHBIE 10T PYKOBOACTBOM YUUTEIIS;

® JeaTh OLEHOYHBIA BBIBOJ O JOCTHUKEHUHU IEJIM KOMMYHHUKAIIMM HEMOCPEICTBEHHO
MocJyie 3aBepIleHUs KOMMYHUKAaTUBHOTO KOHTAaKTa 1 00OCHOBBIBATH €TO.

13. @opmupoBaHHWE U pa3BUTHE KOMIIETEHTHOCTH B OO0JAacCTH HCIOJIb30BAHUS
HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHoJiorui (nanee — MKT). OGydarommiicss CMOXKET:

e IIeJICHAIPABIIEHHO UCKATh U MCTIOJIb30BaTh HH(OPMAILIMOHHbBIE PECYPChI, HEOOXOAUMbIE
JUTSL pENICHUsT YUeOHBIX M MPAKTUYECKUX 33714 ¢ ToMoIbio cpeacts MKT;

e BLIOMpaTh, CTPOUTH M HCIOJNB30BATh ANEKBATHYIO HH()DOPMANMOHHYIO MOJENb s
nepesayd CBOMX MBICIIEH CpeCTBAMU €CTECTBEHHBIX U (POPMalbHBIX S3BIKOB B COOTBETCTBHUH C
YCIIOBUSIMU KOMMYHUKAIIHH,

® BBHIICIATh WHPOPMAIMOHHBIN aCHEKT 3a/1ayM, ONEePUPOBATH JAHHBIMHU, UCIOIB30BATh
MOJIEJIb PEIICHUS 3a]1a4H;

® WCTOJB30BaTh KOMIBIOTEPHBIC TEXHOJOTHH (BKIIOUYash BBIOOpP aJCKBATHBIX 3aJaue
MHCTPYMEHTAJIBHBIX  MPOTPaMMHO-aNMapaTHBIX CPEICTB M CEPBUCOB) JUISl  peIleHUs
WHPOPMALIMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX Yy4eOHBIX 3a7ad, B TOM UYHCJE: BBIUYUCIICHHE,
HanMcaHue MM1MceM, COUMHEHUH, JOKIIaJ0B, peepaToB, CO3aHKe MPE3EHTAINI U 1p.;

® JCMOJB30BaTh MHPOPMAIUIO C YIETOM ITUUECKUX U MPABOBBIX HOPM;

e co3aaBaTh MHGOPMAIMOHHBIE PECYpPChl PA3HOTO THUIMA U JUIsl Pa3sHBIX ayaAUTOPUH,
coOumo1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TpaBuiia HHPOPMALMOHHOM 6€30MacHOCTH.

IlpeaMeTHBIE PEe3YabTaThI

BbInycKHUK HAy4YHuTCS:

e cobOmoaaTh mpaBwia OE30MACHOCTH M OXpaHbl TpyAa Hpu padboTe ¢ yueOHBIM U
1a00paTOPHBIM 000PYIOBAHUEM;

® [IOHUMATh CMBICJ OCHOBHBIX (PHM3WUYECKMX TEPMHUHOB: (PU3UUYECKOE TEJO, (HHU3HMUECKOE
SIBIICHUE, (U3NYECKasl BETHUNHA, €IUHUIBI U3MEPEHHUS;

® pacro3HaBaTh MPOOJEMBI, KOTOPBbIE MOXXHO PEIIUTh MPH TMOMOIIUA (PU3UIECKUX
METOJ/IOB; aHAJM3UPOBATh OTICIBHBIC JTalbl MPOBEICHHUS HCCICIOBAHUNA M WHTEPIPETHPOBATH
pe3yNbTaThl HAOIOICHUHN U OIBITOB;

® CTaBUThH OMBITHI 0 HCCIEAOBAHUIO GU3NIECKUX SIBICHHUHN WM GU3NIECKUX CBOMCTB Tell
0€3 UCIOIB30BaHUS MPSMBIX U3MEPEHHI; TIPU 3TOM (POopMyIHpOBaTh IpodIeMy/3a1ady yaeOHOTO
HKCIIEPUMEHTa; COOMpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO 00OpYIOBAHUS; MPOBOAUTH OIBIT H



(opMynHpOBaTh BBIBOJIBI.

[Tpumeuanue. Ilpu mpoBeaeHUU ucCleAOBaHUS (U3UUYECKUX SBICHUN H3MEPUTEIbHBIC
npuOOpsl UCMONB3YIOTCS JIMIIb KaK JATYMKU HM3MEpeHHs (PU3UYECKUX BEJIUYMH. 3alucH
MOKAa3aHUH MPSIMBIX U3MEPEHUN B 3TOM cllydae He TpedyeTcs.

® [IOHMMATh POJIb HKCIICPUMEHTA B MOJIyU€HHH HAy4YHOU MH(OpMaIuy;

® [POBOAMTH NPSIMbIE U3MEPEHUS (PU3NUYECKUX BEJIMUMH: BPEMs, PACCTOSHUE, Macca Tela,
o0beM, cuia, TeMmIeparypa, aTMoc(hepHoe JaBlieHUE, BIaKHOCTh BO3[yXa, HANpsOHKEHHE, CUIa
TOKa; MPH 3TOM BBIOMpATh ONTHMAIbHBIM CHOCOO M3MEPEHHs] M HCIOJIb30BaTh MPOCTEHIINe
METO/IbI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN.

® IPOBOAMTH MCCIIEJOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C HCIOJIH30BAHUEM
OpSAMBIX HW3MEPEHUIl: NpU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHpPOBATh pE3yibTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIWYHMH B BUJIE TAOJIUI ¥ TpaUKOB, AETATh BEIBOBI 10
pe3yabpTaTaM Hcciel0BaHus;

® IPOBOAMTH KOCBEHHBbIE HW3MEPEHUsS (PU3UUECKUX BEJIWYMH: TP  BBIIOJIHEHUHU
U3MEpEeHUil coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEAIOKEHHONH HWHCTPYKIIHH,
BBIUUCIIATh 3HAYEHUE BEJIMYHUHBI U aHAJIM3UPOBATh MOJTYYEHHBIE PE3YIbTAThI C YUETOM 3aJaHHOU
TOYHOCTU U3MEPECHU;

® aHAJIM3MPOBATh CUTYallMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HAaBaTh B HUX
IPOSIBJIIEHUE U3YYEHHBIX (PU3MUECKUX SBJICHUIN WU 3aKOHOMEPHOCTEHN U MPUMEHATh UMEIOLIUECS]
3HAHUS ISl UX OOBSCHEHHUS;

® [IOHMMATh IPUHIUIIBI JCHCTBUS MAILIMH, TPUOOPOB M TEXHUUECKUX YCTPOHUCTB, YCIOBUS
ux 0€30I1aCHOTO MCIIOJIb30BaHMsI B TOBCETHEBHOM JKU3HU;

® 1CII0JIB30BaTh IIPH BBHIMOJIHEHUH Y4EOHBIX 33Ja4 Hay4YHO-NOMYJIAPHYIO JIUTEPATYPY O
(GU3MUECKUX SIBICHUSX, CIPABOYHbIE MaTepHalibl, pecypchl IHTepHET.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

® OCO3HaBAaTh IICHHOCTh HAyYHBIX HCCIEAOBAHUM, pOib (PU3MKKM B pacIIMPEHUU
IpeCTaBIeHUN 00 OKpYXKaroIlleM MUPE U €€ BKJIAJ] B yJIyUIlIEHUE KaueCTBa KU3HHU;

® 1CII0JIB30BaTh MIPUEMBI IOCTPOEHUS (PU3NYECKUX MOJENEH, MOUCKa U (OPMYITUPOBKH
JI0Ka3aTeIbCTB BBIABUHYTHIX THUIIOTE€3 M TEOPETUUYECKUX BBIBOJOB HAa OCHOBE 3MITUPUYECKH
YCTAHOBJICHHBIX (DAaKTOB;

® CpaBHMBAaTh TOYHOCTb H3MEPEHHUA (PU3MUECKUX BEJIMYHMH [0 BEJIWYMHE HX
OTHOCHUTEJIbHOM MOTPENIHOCTH MPU MPOBEICHUH MPSIMBIX U3MEPEHUI;

® CaMOCTOSITEJIbHO MPOBOJUTH KOCBEHHBIE M3MEPEHUS M HCCICIOBAHUSA (DU3NYECKUX
BEJIMYMH C MCIIOJIB30BAaHUEM Pa3IMYHBIX CIIOCOOOB M3MEpEeHUs (PU3NUECKUX BEIMUYUH, BHIOUPATh
CpeICTBa M3MEPEHHUsI C y4EeTOM HEOOXOIUMON TOYHOCTH H3MEPEHUH, OOOCHOBHIBATH BHIOOP
crioco0a M3MepeHMsl, aJleKBaTHOTO MOCTABJICHHOHN 3ajaye, MPOBOJIUTH OLEHKY JAOCTOBEPHOCTHU
MOJIYYEHHBIX PE3yJIbTaTOB;

e BOCHpUHUMATh HH(OpPMAIMIO (U3UYECKOTO COAEpKAaHHS B HAYYHO-TIOMYJISPHOM
JUTEpaType MU CpeICTBaX MaccOBOM HHQpOpMalMU, KPUTUYECKH OLIEHMBAaTh IOJTYYEHHYIO
UH(OPMALIKIO, aHATM3UPYS €€ COIep)KaHue U JaHHbIe 00 HCTOUYHUKE HH(pOpMaIy;

® CO37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHbBIE COOOIICHUS O (PU3NYECKHUX SBICHUAX
Ha OCHOBE HECKOJIBKMX MCTOYHMKOB MH(OPMAIMH, COMPOBOXK/ATh BBICTYIIJICHUE NTPE3CHTALIUEH,
YUUTBIBAsi 0COOCHHOCTH ayTUTOPHU CBEPCTHUKOB.

Mexanu4eckue siBJICHHS

BbInyCKHUK HAYYUTCS:

® pacrio3HaBaTh MEXaHUYECKUE SIBJICHUS M OOBACHATH HA OCHOBE MMEIOLIUXCS 3HAHUH
OCHOBHBIC CBOICTBA WJIM YCJIOBUSI IPOTEKAHUS ATUX SIBJICHHI: PAaBHOMEPHOE M HEPAaBHOMEPHOE
JIBIDKEHUE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE ABHKEHHE, OTHOCUTEIBHOCTD
MEXaHUUECKOT0 JABIKEHUs, CBOOOTHOE MaJCHUE TeJl, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH,
MHEpIMs, B3aUMOJICHCTBUE Tell, PEaKTUBHOE JIBIKCHUE, NIepeaya JaBJICHHUs TBEPABIMH TeIaMH,
KHUJIKOCTSIMM U ra3aMM, aTMOC(EpHOE [aBJIEHUE, IJIaBaHWE TeJl, PABHOBECHE TBEPIBIX TEI,



UMEIOUINX 3aKpeIyIEHHYI0 OCh BpallleHus, Koyie0aTelbHOE [BH)KEHHE, PE30HAHC, BOJHOBOE
JIBUKEHUE (3BYK);

® ONUCHIBATh H3YYEHHBIE CBOMCTBA TEA M MEXaHUYECKUE SBJICHMS, HCIOJIb3Ys
(du3znyYecKre BETUYHUHEL: MyTh, MIEPEMEIICHHEe, CKOPOCTh, YCKOpEHHUe, Iepro] oOpalieHus, Macca
Tena, IJIOTHOCTh BEIIECTBa, CHia (CHiia TSHKECTH, CUJIa YOPYTOCTH, CUJia TPEHUs), JaBJeHHE,
UMIYIbC TeJa, KHHETHYECKas DHEPrusi, MOTCHIMAaIbHAas JHEpPrus, MeXaHudeckas padora,
MexaHudeckas MorHocTh, KIIJ[ mpu coBepmieHnr paGoThl € HMCIOJB30BAHUEM IPOCTOTO
MEXaHHU3Ma, CHJIa TPEHUS, aMIUIUTY/1a, IEPUOJ] U YacTOTa KOJIeOaHMA, IJTMHA BOJHBI U CKOPOCTh
€€ pacIpOoCTPaHEHUs; IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PU3NYECKUIN CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, UX 0003HAYCHHUS U CIUHUIBI H3MEPEHUs, HAXOUTh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(bu3nYeCcKyI0 BEIMYUHY C APYTUMU BEIMUYMHAMU, BBIYUCIIATH 3HaU€HNE (PU3NUECKON BETTMUUHBI;

® aHAJIM3UPOBATH CBOMCTBA TEJ, MEXAHUUYECKHE SBICHUS U TMPOLECCHl, HCIOIB3YS
(dbu3nyYecKrue 3aKOHBI: 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIUIT
CYTEPIIO3UIUHU CHIT (HaXxOXKIeHHe paBHoAecTBYoIIei cuibl), I, IT u Il 3akonsr HetoToHA, 3ak0H
COXpaHEHHUs UMIMyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Mpu 3TOM pas3inyaTh
CJIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

® pa3InyaThb OCHOBHBIE MPHU3HAKU HU3YYEHHBIX (U3NYECKUX MOJENel: MaTepuaibHas
TOYKa, MHEPIHAIbHAs CUCTEMA OTCUETA;

e pemaTh 3a7a4d, UCTIONB3YysI (PU3NYECKUE 3aKOHBI (3aKOH COXPaHEHHs SHEPTUH, 3aKOH
BCEMUPHOTO TAroteHus, npuHuun cynepnosuiuu cwi, [, II u III 3axkonsr HeroToHa, 3akoH
COXpaHEHHS WMITyJibca, 3aKkoH ['yka, 3akoH [Ilackans, 3akoH Apxumena) u (QOpPMYIbI,
CBS3bIBAIONIME (PU3NYECKUE BEIWYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IIOTHOCTb
BEILIECTBA, CWUJIA, JABJICHUE, UMITYJIbC TeJla, KHUHETUYECKas PHEpPrusi, MOTEHIUaIbHasl SHEPIHs,
MexaHuJeckas pabora, MexaHudeckas MomrHocTh, KIIJ[ mpocToro mexanw3ma, cuia TpeHUs
CKOJIbKEHUSI, KOOP(DUITUEHT TPEHUs, aMIUTUTY 1A, IEPHOJ] M 4acTOTa KOJICOaHHA, ITMHA BOJTHBI U
CKOPOCTh €€ pPAacIpOCTPaHEHHs): Ha OCHOBE aHajJu3a YCIIOBHUS 3a/ladd 3alUChIBaTh KpPaTKoe
YCIIOBUE, BBIICTATH (PU3NUECKIE BETMUNHBI, 3aKOHBI ¥ (DOPMYJIIBI, HEOOXOIUMBIE JIJISl €€ PeIICHHSI,
MIPOBOAMTDH PACcUEThl U OLICHUBATH PEAIbHOCTH MMOJYY€HHOTO 3HAaYeHHS PU3NUECKON BETUUHHBI.

BpInyCKHUK NOJYYUT BO3MOKHOCTb HAYYUThCS:

® UCIOJb30BAaTh 3HAHMS O MEXAaHUYECKHX SBJICHUAX B TOBCEIHEBHOW >XU3HU MJIS
obecrieueHns 0€30MacHOCTH MPHU OOPAICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMHU, JIJIst
COXpaHEHHUS 37J0POBbS U COOTIOCHISI HOPM SKOJIOTHYECKOTO MOBEJCHHS B OKPYKAIOIIEH Cpee;
IPUBOJIUTH MPUMEPHl MPAKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM O MEXaHUYECKHX
SIBJICHUSAX W (U3NUYECKUX 3aKOHAX; MPUMEPHI UCTOJIH30BAaHUS BO30OHOBISEMBIX HCTOYHHKOB
SHEPTUU; IKOJIOTUYECKUX MOCIEACTBUI HCCIeA0BaHNS KOCMUYECKOTO MPOCTPAHCTB;

® paziIuyaThb TPAHUIBl MPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB, TMOHHMMATh BCEOOLIUil
xapaktep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPAaHEHHSI MEXaHWYECKOW DJHEPTHUU, 3aKOH
COXpaHEHMS HMITYJIbCa, 3aKOH BCEMHUPHOIO TATOTEHMs]) W OTPaHMYEHHOCTh HCIOJB30BaHUS
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);

® HAXOAWTHh AJCKBATHYIO MPEIJIOKEHHOW 3amade (PU3NYECKYI0 MOJEh, pa3peliaTh
npobiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUW 10 MEXaHMKE C HCIHOJb30BaHUEM
MaTEeMaTUYEeCKOro amnmapara, Tak ¥ pu IOMOIIU METO/I0B OLIEHKH.

TemioBble siBJIeHUS

BbInycKHUK HAY4YHTCS:

® pAacCIO3HAaBaTh TEIUIOBBIC SBJICHUS U OOBSICHATH HA 0a3e UMEIONTNXCS 3HAHUH OCHOBHBIC
CBOMCTBa WJIM YCJOBHUS NPOTEKAaHUS ITUX sBICHUN: AudPy3us, u3MeHeHue odbeMa Ten MNpu
HarpeBaHuM (OXJTKICHHUH), OOJbIIasi CKUMAEMOCTh T'a30B, Majlasi CKUMAEMOCTh KUAKOCTEH U
TBEPABIX TEN; TEIUIOBOE PAaBHOBECHE, UCHApEHUE, KOHJEHCAIMs, MJIaBIeHUe, KPUCTauIU3alus,
KHUIICHUE, BJIXKHOCTh BO3/AYyXa, pPa3jMuYHbIE CIOCOOBI TeIJIonepeaayu (TErIoNnpPOBOTHOCTD,
KOHBEKIIMS, H3IyYeHHE), arperaTHble COCTOSHUS BEUIECTBA, TIOIJIOIIEHWE DSHEPIUd Mpu
WCTIAPEHUN JKUJIKOCTA M BBIJICJICHHE €€ MpU KOHACHCAIMU Iapa, 3aBUCUMOCTb TEMIIEPATYpPhI
KUIICHUS OT JaBJICHMUS;



® OMUCHIBATh M3YYCHHBIE CBOMCTBA TEJ W TEILJIOBBIC SIBIICHUS, UCIIONB3YysS (U3NUECKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTUsl, TEMIEPATYpa, YACIbHAs TEINIOEMKOCTh
BElUIECTBa, YJeNbHAas TEIUIoTa IUIaBJICHUS, YyHeJIbHas TEIUIoTa MapooOpa30BaHUA, YyAeIbHas
TEIUIOTa CrOpaHHs TOIUIMBA, KOI(DPUIMEHT MOJE3HOTO NCHCTBHS TEIUIOBOTO IBUTATENS; MPU
ONMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICI HCTIONIb3YEMbIX BETMYHH, X 0003HAUCHUS
U CIMHUIIBI U3MEPEHUs, HAXOAUTH ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO BEIUYUHY C
OPYTMMH BETMYMHAMHU, BBIUMCIISATH 3HAaUeHNE (PU3UYECKOI BEIMYMHBL;

® AHAJIU3HMPOBATH CBOMCTBA TEJ, TEIUIOBBIEC SIBIICHUS U MPOLIECCHI, UCTIOJIb3Yysl OCHOBHBIE
MOJIOKEHUSI aTOMHO-MOJICKYJIIPHOTO Y4Y€HUsS O CTPOCHHMHM BEIIECTBA U 3aKOH COXpPaHEHUS
SHEPI'uy;

® pa3iInyaTh OCHOBHBbIE NMPHU3HAKU U3YYEHHBIX (DU3MUYECKUX MOJENel CTPOEHHUS Ta30B,
JKUJIKOCTEN U TBEPIBIX TE;

® TIPUBOJUTH IPUMEPHI IPAKTHYECKOTO UCIIOIB30BaHUS (PUINIECKUX 3HAHUHN O TETUIOBBIX
SABIJICHUSIX;

e pemarh 3a/a4d, UCMOJb3Yys 3aKOH COXPAHEHHs DHEPrUH B TEIUIOBBIX IIPOLIECCAX M
(b opMyITBI, CBS3BIBAIONTNE (DU3UUECKHUE BEIIMIMHBI (KOJTHMYECTBO TETUIOTHI, TEMIIEPATYpa, yAeTbHasS
TEIUIOEMKOCTh BEIIECTBA, yAeIbHAs TEIUIOTa IUIaBJICHHUs, YAelbHas TEIuloTa napooOpa3oBaHus,
ylenpHas TEIUIOTa CrOpaHusl TOIUIMBA, KOA(P(OUIMEHT TMOJE3HOTr0 JEHCTBUS TEILIOBOTO
JBUTATENs): HA OCHOBE aHajW3a YCJIOBHUS 3a/1ayd 3alHChIBaTh KPATKOE YCJIOBHE, BBIICNATH
dusznyecKkue BEIWYUHBI, 3aKOHBI M (HOPMYIBI, HEOOXOAUMBIE IS €€ PEIICHHUs, MPOBOIUTH
pacyeThl U OLICHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HaYCHHS] (PU3NYECKON BETUUHHBI.

BhInyCKHUK NOJYYUT BO3MOKHOCTb HAYYUThCS:

® WCTOJL30BaTh 3HAHMSI O TETUIOBBIX SBJIICHUSAX B TIOBCEIHEBHOM )KM3HH IS OOECTICUCHUS
0€30MacHOCTH MU OOpaIlEHUH ¢ MPUOOPaAMH U TEXHUYECKUMHU YCTPONUCTBAMHU, Uil COXPaHEHUs
3JI0POBbS U COOJIFOJICHUSI HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpPYKaIOIIEH cpejie; MPUBOANUTD
IIPUMEPHI IKOJIOTUYECKUX MOCIEACTBHM pabOThI IBUTATeNell BHYTPEHHETO CTOpaHus, TEIJIOBBIX U
TUIPOIIIEKTPOCTAHLINM;

® paziIuyaTh TPAHUIIBl MPUMEHHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHMMATh BCEOOTUit
xapaktep (yHIaMEHTAIbHBIX (PU3NUYECKHX 3aKOHOB (3aKOH COXPAHEHMsI SHEPTUU B TEILIOBBIX
npoliieccax) U OrpaHUYEHHOCTh UCTOIb30BaHMS YACTHBIX 3aKOHOB;

® HAXOAWTHh AJCKBATHYIO MPEIJIOKEHHOW 3amade (PU3UYECKYI0 MOJETh, pa3peliaTh
npo0iieMy Kak Ha OCHOBE HMMEIONIMXCS 3HAHUM O TEIUIOBBIX SIBICHUSX C HCIOJIB30BaHUEM
MaTeMaTU4YeCKOro amnmapara, Tak v Ipu HOMOIIY METO/I0B OLEHKH.

DJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS

BbINyCKHUK HAYYUTCSH:

® Dpacro3HaBaTh JJIEKTPOMArHUTHBIC SIBICHHUS M OOBACHATH Ha OCHOBE HMMEIOIIMXCS
3HAHUN OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHMS 3THUX SBICHUM: JJIEKTpHU3aLUs TeT,
B3aUMOJICHCTBUE 3apsIOB, DJIEKTPUUECKHH TOK M €ro JICUCTBUS (TETUIOBOE, XMMHYECKOE,
MarHUTHOE), B3aUMOJICHCTBUE MAarHUTOB, AJIEKTPOMArHUTHAs UHIYKLHUS, 1EUCTBHE MarHUTHOTO
NoJIsI HAa MPOBOJHMK C TOKOM M Ha [JBWXKYIIYIOCS 3apsHKEHHYK0 4YacTHLly, JCHCTBUE
AIIEKTPUUECKOTO TOJIsI HA 3apSHKEHHYIO YacTHIly, SJEKTPOMArHUTHBIE BOJHBI, MPSIMOJIMHEHHOE
pacrpoCTpaHEHUE CBETA, OTPAKEHHUE U MPEJIOMIICHHE CBETA, JUCIIEPCHS CBETA.

® COCTaBJATh CXEMBbl JJEKTPUYECKHX LEMEW C IOCIEeN0BATEIbHBIM U INapajuleIbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHBbIE 0003HAYCHHSI SJIEMEHTOB AJICKTPUYECKUX IeTeH
(MCTOYHUK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, JIAaMIIOUKa, aMIEPMETP, BOJIBTMETP).

® JCMOJB30BaTh ONTHUYECKUE CXEMBI JIJIsl MOCTPOCHUS N300paKeHU B IJIIOCKOM 3epKalie
U cobuparomeii TuH3e.

® ONUCHIBATh W3YYCHHBIE CBOWCTBA TEN U DJIEKTPOMArHUTHBIC SIBJICHUS, HCIOJb3YA
¢uznyeckue BEIUYMHBI: AJIEKTPUYECKUI 3apsij, cujla TOKa, S3JEKTPUUECKOe HamlpshKeHue,
AIIEKTPUYECKOE COMPOTUBIICHHE, YACIbHOE COMPOTHUBIICHUE BEIIECTBA, pabOTa IEKTPUIECKOTO
MoJisl, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHUE U ONTHYecKas CuiIa JIHMH3BL, CKOpPOCTb
AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTa CBETA; NMPH OMHCAaHUU BEPHO TPAKTOBATH



buznyecKuil CMBICI UCTIOIb3YEMbIX BETMUHH, X 0003HAUEHUS U €AMHULIBI U3BMEPEHUS; HAXOIUTh
(dbopMyIIBI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETMUUHY C IPYTHUMU BETUIHMHAMU.

® AHAIM3WPOBATH CBOMCTBA TEJ, dJICKTPOMATHUTHBIC SBICHHS W MPOIECCHI, UCTIONb3Ys
du3nYecKre 3aKOHBI: 3aKOH COXPAaHEHUS IEKTPUIECKOTO 3apsa, 3akoH OMa s ydacTKa IenH,
3akoH JDxoyns-JleHna, 3aKoH NPSIMOJIMHEWHOrO PaclpOCTPAaHEHUS] CBETA, 3aKOH OTPaXEHUS
CBETa, 3aKOH MPEJIOMJICHHS CBETA; TIPU ITOM Pa3IN4YaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €r0
MaTeMaTHUYeCKOE BhIPAKEHHE.

® NPUBOJUTH NPUMEPHl MPAKTUYECKOTO MCIOIb30BAaHUS (DU3MUECKUX 3HAHUUH O
AIIEKTPOMArHUTHBIX SIBICHHSIX

e pemaTh 33Ja49U, HCTONB3Yys (pr3ndeckue 3aKoHbI (3akoH OMa [Tl y9acTKa [enu, 3aK0OH
Jxoyns-JIeHna, 3akOH NPSMOJIMHEMHOTO PaCIpPOCTPAHEHHSI CBETA, 3aKOH OTPAKEHUSI CBETA,
3aKOH TPETOMIICHUSI cBeTa) U (opMynbl, CBs3bIBaroie (U3MUECKHE BEIWYMHBI (CHIa TOKA,
JNEKTPUYECKOE HAIpPsHDKEHHUE, JIIEKTPUUYECKOE COMPOTUBIICHUE, YAEIbHOE CONPOTHBIICHUE
BEIIECTBA, padOTa MEKTPUUECKOTO TMOJISI, MOIIIHOCTh TOKA, (POKYCHOE PACCTOSHUE U ONTHYECKAs
CWJIa JIMH3BI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U YacTOTa CBeTa, (POpMyIbI
pacdera AJIEKTPUIECKOTO COMPOTUBIICHHUS MPU TOCIEI0BATEIILHOM U MAPAILIEITHHOM COCTUHEHUN
MIPOBOJHMKOB): HA OCHOBE aHAJIM3a YCJIOBHUS 3aJjaud 3allUChIBaTh KPAaTKOE YCIIOBHUE, BBIACIATH
dusznyecKkue BEIWYUHBI, 3aKOHBI M (HOPMYIBI, HEOOXOAWMBIE IS €€ PEIICHHUs, MPOBOIUTH
pacyeThl U OLICHUBATh PEAIIbHOCTh MOJIYYEHHOT'O 3HaYCHHS] (PU3NIECKON BETUUHHBI.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

® WCIOJBL30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SBJICHUSIX B IMOBCEAHEBHOW KHU3HU IS
obecrieueHns 0€30MacHOCTH MPHU OOPAICHUH C MPUOOPAMH U TEXHUIECKUMH YCTPOUCTBAMHU, JIJIst
COXpPaHEHHUS 37J0POBbS U COOTIOCHISI HOPM SKOJIOTHYECKOTO MOBEJCHHS B OKPYKAIOIIEH Cpeie;
MPUBOJIUTH MPUMEPHI BIUSIHUS 3JIEKTPOMAarHUTHBIX W3ITy4EHUI Ha )KUBbIE OPTaHU3MBbI;

® paziIuyaThb TPAHUIBl MPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB, MOHHMMATh BCEOOLIUil
xapaktep (yHIaMEHTANbHBIX 3aKOHOB (3aKOH COXpaHEHHs DJIEKTPHUYECKOro 3apsnaa) u
OTPaHUYEHHOCTh HCMOJb30BAaHUS YACTHBIX 3aKOHOB (3akoH Owma ans ydacTka IenH, 3aKOH
Hxoyns-Jlenua u np.);

® WCTOJB30BaTh MPUEMBI TOCTPOCHUS (PU3MUECKUX MOJIENEH, ToucKa U (OPMYIUPOBKU
JI0KAa3aTeNbCTB BBIIBUHYTBHIX THUIOTE3 M TEOPETUUYECKHX BBIBOJOB Ha OCHOBE SMIUPHUYECKU
YCTAHOBJICHHBIX (DaKTOB;

® HAXOAWTHh AJCKBATHYIO MPEIJIOKEHHOW 3amade (PU3UYECKYI0 MOJETh, pa3peliaTh
npobiieMy Kak Ha OCHOBE UMEIOUIMXCA 3HaHUM 00 JJIEKTPOMATHUTHBIX SIBICHUSX C
MCIIOJIb30BAaHUEM MAaTEeMAaTUYECKOTO armapaTa, TaKk U Py MOMOIIH METO/I0B OIICHKH.

KBanToBbIe siBJIeHUS

BbInycKHUK HAYy4YHTCS:

® pacro3HaBaTh KBAaHTOBBIC SIBICHUS M OOBSCHATH HAa OCHOBE WMEIONIUXCS 3HAHUHN
OCHOBHBIE CBOWCTBA WMJIU YCIIOBHUSI MPOTEKAHUS 3TUX SIBJICHHI: €CTECTBEHHAs U MCKYCCTBEHHAs
PaAMOAaKTUBHOCTh, O-, - M Y-U3Ty4eHUsS, BOSHHUKHOBEHHE JMHEHUYATOro CIEKTpa H3Iy4eHHsS
aToMa;

® OMNUCHIBATH W3YYCHHBIC KBAHTOBBIC SIBJICHHS, WCIONB3YS (U3MUECKUE BEIUYHHBL:
MaccoBO€ 4YHCIIO, 3apsA0BOE YHCIIO, MEPHOJ Moiypacnaaa, sHeprus (GOTOHOB; MPU OMHCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3UUYECKUU CMBICH HCMOJIB3YEMbIX BEIMYMH, HX OOO3HAYCHUS U
€AMHUIIBI U3MEPEHUsI; HAXOIUTh (HDOPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUYUHY C
JIPYTHUMH BETUYMHAMH, BEIUUCIISITH 3HAUCHNE (PU3UUECKON BEIMINHBL;

® AHAIM3WPOBATH KBAHTOBBIC SIBICHUS, UCTIONB3Ysl (PU3NYECKHE 3aKOHBI M MOCTYIATHI:
3aKOH COXPAHEHHUs DHEPIUH, 3aKOH COXPAHEHHS IJIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHUs
MAacCOBOTO YHUCJIa, 3aKOHOMEPHOCTH H3JIy4YCHHs] W TIOTJIONICHHS CBETa aTOMOM, IPU STOM
pa3IuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

® pa3InyaThb OCHOBHBIC MPU3HAKHU IJIAHETAPHOM MOJENIM aToMa, HYKJIOHHON Mozenu
ATOMHOTO S/1pa;

® TPUBOJIUTH NPHUMEPHI TMPOSIBICHUS B MPHUPOAEC M TMPAKTUYECKOTO HUCIOIB30BaAHUS



PaAMOAKTUBHOCTH, AJIEPHBIX U TEPMOSACPHBIX PEAKIINii, CIEKTPAIbHOTO aHAIN3a.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

¢ HCIOJIb30BATh IIOJTYYCHHBIC 3HAHUA B HOBCGI[HGBHOﬁ JKU3HU TIIpU 06paIJ_IeHI/II/I C
npubopaMu U TEXHUYECKHUMH YCTPOMCTBaMH (CUETUYUK MOHU3UPYIOIIUX YACTHII, TO3UMETP), VIS
COXpaHEHHUS 3/10POBbs U COOIIOACHUS HOPM SKOJIOTMUYECKOTO MOBECHUS B OKPYKaIOILEl Cpee;

® COOTHOCHUTB PHEPIHIO CBSI3U ATOMHBIX AJIep € AePEKTOM MaCCHhI;

® TPUBOJIUTH MPUMEPHI BIUSAHUS PATUOAKTHBHBIX U3IYyYEHUIH HaA YKUBbIE OPTaHU3MBI;
MMOHUMATL IMPUHIIUIT IIGﬁCTBPISI AO3UMCETPA U pa3jindaTh YCIOBHA €TI0 UCIIOJIB30BaHUSA

® JIOHUMATh 3KOJIOTUYECKHUC HpOGHeMLI, BO3HHUKAONIUC MPU HUCIIOJIB30BAHUU AaTOMHBIX
ANEKTPOCTAHIIMNA, U MYTH PEUICHHs ITUX MPOOJIeM, EPCIEKTUBbI UCTIOIb30BAHUSI YIIPABISIEMOTO
TEPMOSIICPHOTO CUHTE3a.

JJieMeHTbI ACTPOHOMMH

BbInycKHUK HAYy4YHTCS:

® YKa3bIBaTb HA3BAHUSA IUIAHCT ConHeunoit CHUCTCMBI; pa3jindyaTb OCHOBHBIC IMPU3HAKU
CYTOYHOTO BpallleHHs 3Be3/1HOTO HeOa, nBkeHus Jlynsl, CosHIA U MJITAHET OTHOCUTENBHO 3BE3/1;

® TIOHMMATh PA3IUYMS MEXKAY TeIHOLUEHTPUYECKOM U TEOLIEHTPUUECKON CHCTEeMaMH
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCS:

e yKa3bIBaTh OOIIME CBOICTBA M OTJIMYMUS IUIAHET 3€MHOM TPYMIIbI U IJIAHET-TUTAHTOB;
ManbIx Tea COoTHEYHOU CUCTEMBI U OOJBIINX TUIaHET; OJIB30BaThCS KapToi 3BE3HOr0 Heba npu
HAOJII0ICHUAX 3BE3IHOTO HeOa;

® pazIUYaTh OCHOBHBIE XapaKTEPUCTHKH 3Be3] (pa3Mep, IIBET, TEMIIepaTypa) COOTHOCUTh
I[BET 3BE3/IbI C €€ TeMIIepaTypoii;

® pazIUyaTh TUIOTE3bI O MPOUCXOKAeHUH COTHEUHON CUCTEMBI.

COJEPKAHUE

dusnueckoe o0Opa3oBaHWE B OCHOBHOM IIKOJIE JOHKHO OOecreduTh (popMUpOBaHHUE Yy
o0yJaromuxcst NpeACTAaBICHUH O HAy4YHOM KapTHHE MHUpPA, O3HAKOMJICHHE OOYYaIOIIMXCS C
(GU3NUECKUMH ¥ aCTPOHOMMYECKMMHM  SBJICHHMSIMM, OCHOBHBIMH MpPUHLMIIAMH  pabOThI
MEXaHU3MOB, BBICOKOTEXHOJIOTMYHBIX YCTPOHCTB M TPHOOPOB, pa3BUTHE KOMIIETEHIMH B
pELIEHNH HHXXEHEPHO-TEXHUYECKUX M HayYHO-HCCIIEeI0BATENbCKHUX 3a1a4.

OcBoenne yueOHOTO MpeAMeTa HapaBJICHO Ha Pa3BUTHE Y 00y4aIOIIUXCsl IPEACTAaBICHU I
O CTPOEHHMHM, CBOMCTBax, 3aKOHaxX CYIIECTBOBAHMS M [BW)KEHUS MAaTepUM, Ha OCBOCHME
00y4aromuMucs OOLINX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOTHBIX SBJICHUH, CO3/1aHUE YCIOBUN
Uis  (OPMHUPOBAHUS HHTEIJIEKTYaIbHbIX, TBOPYECKHUX, IPa)XJaHCKUX, KOMMYHUKALMOHHBIX,
UH(POPMALMOHHBIX KomreTeHIuid. OOyuaromuecss OBIaJCIOT HAYYHBIMM METOAAMU DPELICHHUs
pa3IUYHBIX TEOPETUYECKUX U TPAKTHUECKUX 337ay, YMEHUSAMH (HOpMyIHpOBaTh TMIIOTE3BI,
KOHCTPYUPOBaTh, MPOBOAUTH JKCIEPHUMEHTHI, OLIEHUBATh M aHAIW3UPOBATH MOJYYCHHBIC
pe3yIabTaThl, COMOCTABIATh X ¢ OOBEKTUBHBIMU PEATUAMU JKU3HH.

VY4ebHblil mpeaMeT cnocoO0CTByeT (pOpMUPOBAHUIO y O0YUAIOMIMXCS YMEHHI 0e301acHo
UCII0JIb30BaTh J1a00paTopHOE 000PYLOBaHKE, IPOBOIUTH €CTECTBEHHOHAYYHbIE UCCIIEIOBAHUS U
OKCIIEPUMEHTHI, AHAJTU3UPOBATh IOJyUYEHHBIE pE3yNbTaThl, MPEACTABIATh M  HAYYHO
apryMEHTHPOBATh MOJTY4YEHHBIE BBIBOBI.

W3yuenne nmpeamera B 4acTu (JOPMUPOBAHUS y 00YHAIOIIUXCS HAYYHOTO MUPOBO33PEHHUS,
OCBOCHHS OOIIEHAYYHBIX METOAOB (HAOJIOACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHUE),
OCBOCHMS TPAKTHUYECKOTO0 TNPUMEHEHUS HAYYHBIX 3HAHUN (U3UKKM B KU3HHM OCHOBAHO Ha
MEXIIPEIMETHBIX CBA3IX C NpeaMeTaMu: MaTeMaTHka, HWH(opMaThka, XuMmus, Ouosorus,
reorpadusi, 5KOJIOTUs, OCHOBBI O€3011aCHOCTH KU3HEIEATEIIEHOCTH.

Pu3uKa 1 Pu3nYecKue MeToAbl U3y4EeHHUS MPUPOALI



®dusuka — Hayka o mpupojae. Puszudeckue Tena U sBieHus. Habmonenne u onmcaHue
¢usuueckux sBiaeHUH. DU3MUECKUI HKCHEpUMEHT. MojenupoBaHue SIBICHHH M OOBEKTOB
npupoapl. OuU3NUecKue BEIMYHMHBI U MX W3MEpEeHHE. TOYHOCTh M MOTPEIIHOCTh M3MEPEHHM.
MexnyHapoaHas cuctema equHull. Ou3zndeckre 3aK0HbI M 3aKOHOMEPHOCTU. PU3HKA U TEXHHUKA.
Hayunsiit MeToa mo3Hanust. Postb pusnku B GOpMHPOBaHUH €CTECTBEHHOHAYYHOM IPAMOTHOCTH.

Mexanuuyeckue siBJCHUS

Mexanuueckoe [BH)KeHHE. MarepuaibHas TOouka Kak MOJeNlb (PU3UYEeCKOro Tena.
OTHOCUTENBHOCTh MeXaHMuecKoro nprkeHus. Cucrema otcuera. Du3MUEeCKUe BETUUYUHBI,
HEOOXOIUMBIE NIl OMHMCAHMS ABMXKEHHS M B3aHMOCBS3b MEXAY HUMHU (IIyTh, MEepEeMEIICHUE,
CKOPOCTb, YCKOPEHHE, BpeMs JIBMKEHHs). PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE
JIBWXeHUEe. PaBHOMEpHOE BM>KEHUE IO OKpY)HOCTH. [1epBbiit 3akoH HeroToHa 1 mHepuus.Macca
tena. [InotHocTs BemecTBa. Cuna. Eqununs! cunbl. Bropoil 3akoH HeroTrona. Tperuii 3akoH
Herotona. CBobogHoe mamenue Ten. Cuia TSHKECTH. 3aKOH BCEMHpPHOTO TsroTeHus. Cuiia
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTb. CBsI3b MEXy CHIION TSXKECTH M Maccol Tena.
Hunamometp. PaBHoxeicTBytomas cuna. Cuna TpeHus. TpeHue CKoJbkeHHs. TpeHue MoKosl.
Tpenue B IpUpOIE U TEXHUKE.

Nmmynbe. 3aKoH coxpaHeHUs: UMITYJIbca. PeakTrBHOE IBMKEeHHE. MexaHnudeckas padoTa.
MomHocts. DHeprus. [loreHuunanbHas U KuHeTHUeckasi sHeprusi. [IpeBpaienne oaHOro BHAA
MEXaHUYECKOW SHEPTUHU B IPYyTroi. 3aKOH COXPAHEHUS MOJTHON MEXaHHUYECKOM SHEPIHUH.

[IpocTble MexaHU3MBI. YCIOBUSI paBHOBECHS TBEPJIOTO Teja, UMEIOUIErO 3aKpPEIICHHYIO
och IBWKEeHUsI. MomeHT cuiibl. LleHTp Tskectu Tena. Peruar. PaBHoBecue cui Ha peruare. Peraarn
B TeXHUKe, ObITy M mpupojne. [lonBumxHble M HENMOABMXKHbIE Onoku. PaBeHcTBO pabor mpu
WCIIOJIb30BAHUM TIPOCTBIX MEXaHU3MOB («30J0TO€ TpaBWiIO MexaHukn»). Koaddunuent
MOJIE3HOTO JEHUCTBUS MEXaHU3MA.

Jasnenue tBepAbIx Ted. Enunuiibl namepenus nasiaenus. CriocoObl U3MEHEHUS TaBICHHUS.
JaBnenue xuakocted u razoB 3akoH [lackans. /laBneHue ®UAKOCTH HA JHO U CTEHKH COCYJA.
Cooobmarommecs: cocynbl. Bec Bo3myxa. AtmocdepHoe maBnenue. M3mepenue armochepHoro
nasinenus. OnbiT Toppuuerumu. Bapomerp-anepounn. ATmocdepHoe NaBIeHUE Ha Pa3TUYHBIX
BbIcOTax. ['MapaBnuyeckne MexaHU3Mbl (Mpecc, Hacoc). JlaBneHue >KUIAKOCTM W Ta3a Ha
MOTPYKEHHOE B HUX Teno. Apxumenosa cuia. [lnaBanue ten u cynos Bo3ayxomnnaBanue.

Mexanndeckue koseOanus. Ilepwon, dwactora, ammiutyaa KosneOanwii. Pe3onaHc.
MexaHnnyeckue BOJIHBI B OJTHOPOJHBIX cpefax. J[JinHa BoJHBI. 3BYK KaK MEXaHUYECKas BOJHA.
I'poMKOCTB 1 BBICOTAa TOHA 3BYKA.

TemoBbie siBJICHUS

Crpoenne BemiecTBa. ATOMBI M MOJIEKYJIbl. TENIoBOE NBUKEHHUE aTOMOB W MOJICKYI.
Juddysus B razax, KHIKOCTIX U TBEPAbIX Tenax. bpoyHoBckoe nBmxeHue. B3anmmopencTBue
(mpuTSKEHHE M OTTAJIKHUBAHUE) MOJEKYJ. ATrperaTHble COCTOSHHUSI BellecTBa. Paznmuune B
CTPOCHUH TBEPJIbIX TEJ, )KUJIKOCTEN U ra30B.

TennmoBoe paBHoBecue. Temnepatypa. CBsi3b TEMIIEPATYpPhl CO CKOPOCTHIO XaOTHYECKOTO
JBUKCHHS yacTwil. BHyTpeHHsst sHeprusi. PaboTta u Temmonepenada Kak CriocoObl M3MEHEHUS
BHYTpEHHEH »HHepruu Tena. TemnonpoBogHocTh. KonBekuusa. W3nydenuwe. [Ipumepst
Terjionepeiayd B Mpupoje u TexHuke. KoaumdecTBo TemioThl. YenbHash TEMIO0EMKOCTb.
VienpHas TemoTa CropaHusl TOIUIMBA. 3aKOH COXPAaHEHUs M IPEBpAIlCHUs SHEPrUU B
MEXaHWYECKUX M TEIUIOBBIX Mpolieccax. [lnaBneHne u oTBepAeBaHUE KPUCTAUIMUECKUX TeEJ.
VaenpHas temnora muasieHus. Mcemapenme u konaeHcauus. [lorsomeHue sHepruu mnpu
WCTIAPEHUU JKUJIKOCTH M BBIJCJICHUWE €€ NpH KOoHJAeHcanuu mnapa. Kunenue. 3aBUCHMOCTH
TEMIEPaTypbl KUIEHHUS OT JAaBJIEHUS. YJelbHas TeIioTa mapooOpa3oBaHHsl W KOHJEHCAIUH.
Brnaxxnocte Bo3nyxa. PabGora rasa mpu pacmmpenuu. IlpeoGpa3oBaHusi 3HEPTUU B TEIUIOBBIX
MammHax (mapoBasi TypOuHa, JBUTATEIh BHYTPEHHETO CrOpaHus, peakTUBHBIN ABuratens). KI1J]
TEIUIOBOW MAaIlIUHBI.

DJIeKTPOMArHUTHBbIE SIBJICHUS



Onektpuzainusi  (U3MYECKUX Tell. B3ammopeicTBue 3apspkeHHBIX Tell. J[Ba pona
ANEKTPUUECKUX 3apsiioB. JIeIMMOCTh 3JIEKTPUYECKOTO 3apsiia. DIEMEHTAPHBIN 3IEKTPUYECKUN
3apsAll. 3aKOH COXPaHEHUs JIEKTPUUECKOTo 3apaaa. [[poBogHMKH, OTyIPOBOJHUKH U U30JISITOPBI
AIIEKTPUYECTBA. DIEKTPOCKOI. DIEKTPUUECKOE MOJIe KaK 0cOoObIi Bia MaTepun. HanpsokeHHOCTD
3JEKTPUYECKOTO TOJsA. JIeWCTBUE SIEKTPUYECKOTO TOJs Ha DJIEKTPUYECKHUE  3apsJibl.
Konnencarop. DHeprus 37eKTpUYECKOro MoJisi KOHAeHcaTopa.

DJIEKTpUYECKUN TOK. MICTOYHMKHU JJIEKTPUYECKOTO TOKA. DJIEKTpUYECKas IENb U €€
cocraBHble yacTu. HanpaBineHune u OEUCTBUS AIEKTPUUYECKOTO TOKa. Hocurenn 3nmekTpuyeckux
3apA0B B MeTauiax. Cuia Toka. DJIEKTPUYECKOE HANPSHKEHUE. DIEKTPUIECKOE COMPOTUBIICHUE
MPOBOJIHUKOB. EJIMHULIBI COPOTUBIIECHUS.

3aBHUCUMOCTh CHJIBI TOKa OT HampsbKeHusd. 3akoH Oma g ydacTka Lemnu. Y AelIbHOe
conporuBiicHre. Peocrarsl. [locnenoBarenbHoe coennHeHMEe NPOBOAHUKOB. I[lapamnensHoe
COEIMHEHUE TIPOBOJHUKOB.

Pabota s1ekTpUyYecKOTo TOJS MO TMEePEMEIICHUI0 IEKTPUYECKUX 3apsaaoB. MOIIHOCTH
3JIEKTPUYECKOr0 TOKa. HarpeBaHue MNpOBOJHHUKOB JJIEKTPUUECKUM TOKOM. 3akoH Jlxoyns -
Jlenma. DneKkTpUYecKre HarpeBaTeNbHBIE H OCBETUTENbHBIE MPUOOPHL. KOpoTKOE 3aMbIKaHNE.

MaruautHoe none. Muaykuuss MarHuTHOro mossi. MarautHoe noJie Toka. OneIT Opcrea.
MarnuTHOE noJjie NOCTOSHHBIX MarHUuTOB. MarHutHoe noJjie 3emMiid. DJIeKTpOMaraiuT. MarHuTHOe
IoJIe KaTymku ¢ TOkoM. [IpumeHeHue smekTpoMarHuToB. [lelicTBME MAarHMTHOrO IOJISI HA
MPOBOJIHUK C TOKOM M JBWXKYILIYIOCS 3apsbkeHHyro yactuny. Cuna Ammnepa u cuna Jlopenia.
DIIeKTpOABUTATENb. SIBIEHUE 3JIEKTPOMAarHuTHOM MHAYKIMA. OnbiTel Dapajes.

DOnexkTpoMarHuTHele  KoneOanws. KonebarenbHBI  KOHTYp.  DJIEKTPOTEHEpaTop.
[Tepemennbiii Tok. Tpanchopmarop. Ilepemada >IEKTPUYECKON SHEPrMM HA PACCTOSHHE.
DJNIEKTPOMarHuTHbIE BOJIHBI U UX CBOMCTBA. [IpUHIMNBI paguoCBs3U U TeNeBUJIeHUs. BausiHue
3JIEKTPOMArHUTHBIX U31y4YE€HUN HA KUBBIE OPraHU3MBI.

Ceer — »oanekTpomarHuTHas BosHA. CkopocTh cBera. JcrouHukm cBera. 3aKkoH
MPSIMOJIMHENHOTO pacHpOCTPAaHEHUE CBETA. 3aKOH OTpakeHus cBeTa. [lnockoe 3epkanio. 3akoH
npesnomieHus csera. JIuuzel. @oKycHOE pacCcTOSHUE M ONTHYECKas cuiia JIMH3bL. 300paskeHue
npeaMeTa B 3epkaie u Jna3e. Ontudeckue nmpuoopsl. ['11a3 kak ontuyeckas cucrema. J{ucrepcus
cera. UHTepdepentms u nudpaxius cBera.

KBanToBbIe siBJICHUS

Crpoenue atromoB. Ilnanerapnas monenb aroma. KBaHTOBBIA XapakTep MOTJIOMICHUS U
WCITyCKaHUs CBeTa aToMaMu. JInHeilyaTbie CIeKTPHI.

OmnsiThl Pesepdopna.

CoctraB atomHoro snapa. IIpoToH, HEUTPOH W HNEKTPOH. 3aKOH OWHINTEHHA O
MPOMOPIMOHAILHOCTH Macchl U dHepruu. Jledekr Macc m SHeprusi CBS3M ATOMHBIX SIJIED.
PamnoaktuBHocTh. Ilepwon momypacnaga. Anbda-usznydenue. bera-uznydenme. ['amma-
uznyuyenue. Snepusie peakuuu. Mctounuku sHepruu ConHua M 3Be3l. SlnepHas sHepreTuka.
DKOJIOTHYECKHE TMpoOJeMbl pabOThl aTOMHBIX JJeKTpocTaHmui. Jlosumerpus. BrusHue
pPaauOaKTUBHBIX U3JTyYCHUN HA KUBBIE OPraHU3MBI.

Crtpoenue u 3Boouus Beenennoii

['eonienTprUyecKas v reIuoleHTpUYECKast cucTeMbl Mupa. Ousndeckast mprupoja HeOECHbBIX
ten Conmueunou cuctemsl. [Ipouncxoxnenne Conneunoi cuctembl. usnueckas npupoga ComaHua
u 38e311. Ctpoenue Beenennoil. OBomonus Beenennoil. ['unoresa bonbuioro B3psiBa.

IIpumepHbIe TeMbI JJA00PATOPHBIX U MPAKTUYECKUX PadoT

1. Onpeoenenue ko3¢hhuyuenma mpenus CKOIbHCEHUS.

2. Onpeoenenue yoenvbHoU mMenioemKoCmu.

3. H3zmepenue pabomvi u MOWHOCIMU 2NEKMPULECKO20 MOKA.

4. H3mepenue conpomuénieHusl.



HopmaTuBHO- IpaBoBbIe JOKYMEHTbI

o @enepanpHbiil 3ak0oH Poccuiickoit deneparuu ot 29 nexabpst 2012 r. Ne 279-D3
«0O06 ob6pazoanuu B Poccuiickoit deneparum»

e ®denepanbHbIN rOCyJ1apCTBEHHBIN 00pazoBaTenbHbBIN CTaHIapT
http://mMmuHOOpHAaYKH. pd/documents/336.

o [IlpumepHas oOCHOBHas o0Opa3oBaTeNbHAsI MPOrpaMma CPEIHEro  OOIIero
obpazoBanus (Omobpena pemenueM ot 12 mast 2016 roma. [Tpotokon Ne2/16).

e [Iporpammoii ms crapmeit mkossr 10-11 kmacce 6a30Bbiid ypoBeHs [.51. Mskuies

e ba3ucHbIi y4eOHBIN T1aH 00111e00pa30BaTEILHOTO YUPEKICHUS.

Kosm4yecTBO y4eOHbIX 4acoB
2 yaca B Hezeno, 70 4acoB B roj.

KoHTpoJib ypoBHSI 00y4eHHOCTH.

Kontpons 3a pe3ynpraTaMu OOydY€HHs OCYLIECTBISIETCS 4epe3 HCIOJIb30BaHUE
CIEAYIOIUX BUJOB: TEKYIUHM, TEMATUUECKUI, UTOrOBBIA. [Ipy 3TOM HCIIONIB3YIOTCS pa3iIu4HbIC
(opMBI KOHTPOJIS: KOHTPOJIbHAs paboTa, NpakTU4YecKas KOHTPOJIbHAs paboTa, CaMOCTOATENIbHAS
pabota, naGopaTopHas paboTa, IOMAaIIHAS TNpaKkTH4eckas padoTa, TECT, YCTHBIM orpoc,
BH3YyaJlbHAasl IPOBEPKA, 3aIUTA IPOCKTA.

[TpomesxyTouHasi aTTecTalys MPOBOAUTCS B COOTBETCTBUH C Y CTAaBOM 00pa30BaTEILHOTO
yapexaeHus B popme 3K3ameHa.

YueOHO-MeTOAUYECKUE TOCOOMS HJIAA YUHUTEs

B cocTtaB y4eOHO-METOAMYECKOTO KOMIUIEKTa 1Mo 0a3zoBomy kKypcy «®Dmsuka» 10 kimacca
BXOJIAT:
—  yueOnuk I'.S.Msxumes, b.b.byxosnes, H.H.Corckuii «Pusuka» xinaccuueckuit kype. 10
kiacce» — Mockaa, [Ipocsemenue, 2017 r..

JIeKTPOHHBbIE YUeOHbIe M0CO0Us
1. http://www.metod-kopilka.ru Meronuueckas konuika
http://fcior.edu.ruhttp://eor.edu.ru  ®enepanbHblidi  TEHTP  WHOOPMAITMOHHBIX
obpa3zoBatenbHbIX pecypcoB (OMC)
http://pedsovet.su [lenarornueckoe cooOIIECTBO
4. http://school-collection.edu.ru Exunas komnekiust 1u@poOBBIX 00pa3oBaTeIbHBIX

pecypcoB.

(O8]



CucremMa OlEHKH [OCTH:KEHUS] IJIAHMPYEMbIX Pe3yJabTATOB OCBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Cucrema OLIEHKH BKJIIOYAET IPOLEAYPHl BHYTPEHHEN U BHEILIHEN OLIEHKH.
BHyTpeHHS OLICHKABKIIIOYAET:

® CTapTOBYIO AMATHOCTHKY,

® TEKYLIYIO U TEMATUYECKYIO OLICHKY,

® BHYTPHIUKOJIbHBI MOHUTOPHHT 00pa30BaTEIbHBIX JOCTHKEHHH,

® [IPOMEKYTOUHYIO U UTOTOBYIO ATTECTALMIO O0yYarOIIUXCA.

K BHemHuM nponenypaM OTHOCATCS:

® TOCyaapCTBCHHAsA UTOroBasA aTreCTanus,
L HE3aBHUCHMas OLICHKA Ka4ycCTBa O6pa3OBaHI/I5[
L MOHUTOPHHI'OBEIC HUCCICJOBaHNN MYHUIMIIAJIBHOTO, PEruoOHaIBHOI'O n

benepalbHOTO YPOBHEH.
KoMIuiekcHbIN MOIX0/] K OLIEHKEe 00pa30BaTENbHBIX TOCTIKEHUHN peann3yercs myTeM

o OLICHKH TPEX TPYII pe3yJbTaTOB: MPEIAMETHBIX, JUUHOCTHBIX, METAPEIMETHBIX
(peryisITUBHBIX, KOMMYHUKAaTUBHBIX U TIO3HABATEIbHBIX YHUBEPCAIBbHBIX YU€OHBIX IEHCTBUN);
o UCIIOJIb30BAaHUsI KOMIUIEKCA OIICHOYHBIX Mporenyp (CTapToBOM, TeKylleH,

TEMAaTUYECKOW, MPOMEKYTOUHOM) KaK OCHOBBI JJisi OLIEHKM JUHAMUKA WHIAMBUIYAIbHBIX
00pa30BaTeNbHBIX TOCTHKCHUH (MHAMBHIYaTBHOTO IPOTPEcca) M ISt UTOTOBOM OICHKH,

o WCITOJIH30BAaHUS KOHTEKCTHOW HMH(popManuu (00 0COOEHHOCTSAX 0OydJaroniuxcs,
YCIIOBUAX U TIpoliecce 00y4eHHs U Jp.) JIsi MHTEPIPETAl NOJTYyYeHHBIX PE3yIbTaTOB B IIEISAX
yIpaBJICHUS KA4eCTBOM 00pa30BaHUS;

. UCTIOJIB30BaHUSI  Pa3HOOOPa3HBIX METOJOB H  (OpPM  OIECHKH, B3aUMHO
JOTIOJTHSIOMIMX APYT Apyra (CTaHIApTU3UPOBAHHBIX YCTHBIX M MUCHBMEHHBIX paboT, MPOEKTOB,
MPaKTUYECKUX PadoT, CAMOOIICHKH, HAOIIOACHUS U JIp.).

CucremMa OlEHKH [OCTH:KEHUS] IJIAHMPYEMbIX Pe3yJabTATOB OCBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHus

Cucrema OLIEHKH BKJIIOYAET IPOLEAYPHI BHYTPEHHEN U BHEILIHEN OLIEHKH.
BHyTpeHHs4 OlleHKa BKIIIOYAeT:

® CTapTOBYIO AMATHOCTHUKY,

® TEKYUIYIO U TEMaTHYECKYIO OICHKY,

® BHYTPUIIKOJIbHBIH MOHUTOPUHT 00pa30BaTEIbHBIX TOCTHKEHUH,

® [IPOMEKYTOUHYIO U UTOTOBYIO ATTECTALMIO O0yYarOIIUXCA.

K BHemHuM nporenypaM OTHOCSATCS:

® TOCyaapCTBCHHAsA UTOroBasA aTreCTanus,
® HE3aBHUCHMas OLICHKA Ka4ycCTBa O6pa3OBaHI/I5[
® MOHUTOPHHI'OBEIC HUCCJICJOBaHNN MYHUIMIIAJIBHOTO, PEruoHaIbHOI'O n

¢benepaabHOro ypoBHEIA.
KomrmuiekcHbIi moxo/ K OTIleHKEe 00pa30BaTEIbHBIX JOCTHKEHUN PEaT3yeTCs IyTeM

o OLICHKHU TPEX IPYMI PE3YyJIbTaTOB: MPEAMETHBIX, JINYHOCTHBIX, METAIIPEIMETHBIX
(perynsTUBHBIX, KOMMYHHUKATHBHBIX U MI03HABATEIbHBIX YHUBEPCATIBHBIX YUEOHBIX ACUCTBUIN);
o UCIIOJIb30BaHUsl KOMIUIEKCA OLIEHOYHBIX Mpoueayp (CTapToBOM, TEKyIIEH,

TEMAaTUYECKOW, MPOMEKYTOUYHOM) KaKk OCHOBBI JJisi OLIEHKM JUHAMUKA WHAWMBUIYAIbHBIX
00pa30BaTeNbHBIX TOCTHKEHUH (MHAMBHIYaTBHOTO MPOTPEcca) M ISt UTOTOBOH OICHKH,

o WCIIOJIH30BaHUS KOHTEKCTHOW HMH(popManuu (00 O0COOEHHOCTSAX 0OydJaronuxcs,
YCIIOBHAX U Tpoliecce 00y4eHHs U Jp.) Ui MHTEPIPETalMi NOTYyYeHHBIX PE3yIbTaTOB B IIEISAX
yIpaBJICHUS KAa4eCTBOM 00pa30BaHUS;



L4 HCIIOJIBb30BaHUA

pa3HOOOpAa3HBIX  METOJIOB
JOTIOJTHSIOMIMX APYT Apyra (CTaHIApTU3UPOBAHHBIX YCTHBIX M MUCHBMEHHBIX paboT, MPOEKTOB,
MPaKTUYECKUX PaboT, CAMOOIICHKH, HAOIIOACHUS U JIp.).

u  ¢dopm

OLICHKHU, B3anMHO

Ne Paspen KonnuectBo | 3auéTHBIX KoaunuecTBO
OTBOAMUMBIX pabor J1200paTOPHBIX
padoTt
Yyacos
10 xmacc PI'OC
1 BeepeHune 1 0 0
2 MexaHnuka 22 2 6
3 MonekynsapHas ¢puszuka. TepmoanHaMuka 21 2 1
4 DNEeKTpOANHAMUKA 21 1 2
5 [ToBTOpEeHUE 5 1
HUTOI0 70 6 9




Tematnyeckoe nnaHvposaHue no usmke 11 knacc

KOJ1-

aara

pata

Ne

TEMA

KOJ1-
yac

pasgen

Buabl geatenbHoCTH

QneKkTpoanHaMmmka

CTaIII/IOHapHOC MAar"dmTHOC I10JIC

JlaBaTh onpeneneHue MOHATHI: MATHUTHOE
10JIe, MHYKIHS MAarHUTHOTO TOJIS,
BHUXPEBOE T0JIe, CHiIa AMIiepa, cuia
Jlopenma, peppoMarHeTuk, TOMeH,
temriepatypa Kiopu, macnumnasn
NPOHUYAEMOCb 8eLyeCMEd.

Cuna Amnepa

JlaBath onpeneneHrne eUHUIIBI MHIYKITHH
MarHuTHOTO IIOJISL.

JIP Nel HaOmronenne nelicTH=BHUSA MAarHUTHOTO I10JISI Ha TOK

IIepedynciaTs OCHOBHBIE CBOMCTBA
MarHuTHOTO TOJIA.

Cuna Jlopenna

N300pakaTh MAarHUTHBIC JIMHUN
IIOCTOSIHHOI'O MarHuTa, psiMoro
MIPOBOJHUKA C TOKOM, KaTYIIKU C TOKOM.

MarnuTHbBIE CBOMCTBA BEllleCTBa

HaGmronaTe B3aMOI€CTBUE KATYIIKHU C
TOKOM M MAar”HuTa, MaFHHTHOfI CTpeJIKI/I nu
MIPOBOJIHUKA C TOKOM, JIEHCTBUE MarHUTHOTO
I10JIs1 HA I[BI/I)KYU_IYIOCH 3ap;1>1<eHHy10
YaCTHILY.

3ader Nel o Teme "CrannoHapHOe MarHUTHOE ToJe"

®opMyaupoBaTh 3aKOH AMIEpa, Ha3bIBaTh
TPAHMIIBI €0 IPUMEHUMOCTH.

SIBrieHMEe ANEKTPOMArHUUTHON MHAYKIIUU

OnpenensaTs HalpaBIeHUE TUHUA HHIYKIINH
MarHUTHOTO TOJIS ¢ TOMOIIBIO IIPaBUIa
OypaBumKa, HalIPaBJICHUE BEKTOPOB CHIIBI
Awmnepa u cuibl JIopeHiia ¢ moMOIIbIo
IIpaBuUJa JICBOU PYKH.

HanpaBneHHe WHAYKOUOHHHOI'O TOKa IMPaBUJIO J'IeHua

[TpumensaTs 3akoH AMriepa U GOpMyITy JUTst
BBIYMCIICHHs CWIIBI JIOpeHIa IpU peleHUu U
3ajad.




JIP Ne2 M3yueHue SBIEHUS dIEKTPOMArHUTHON MHIYKIIUU

Hccnedosamv maznummusbie ceoticmea mei,
U320MOBNEHHBIX U3 PA3HBIX

mamepuanog. Paborats B mape npu
BBITIOJIHEHUH MPAKTUYECKUX 3aJaHui, B
nape U IpyImie Ipy pelieHnuu 3a1ay.

10

10

3ayeT no Teme AJIEKTPOMarHuTHaa nHayKumna

Haxonuts B iuteparype u MHTepHere
nHdopmanuio o Bkiane Amrepa, JlopeHia B
M3y4EHUE MAarHUTHOTO TOJIsl, PYCCKOTO
¢uznka CToneToBa B UCCIIEIOBaHUE
MarHUTHBIX CBOMCTB ()eppOMArHETHKOB, O
MIPUMEHEHNHU 3aKOHa AMIiepa,
MPaKTUYECKOM HCIIOIb30BAaHUU JIEUCTBUS
MarHUTHOTO TOJIS Ha JBWKYIIHANCS 3apsi,
00 yCKOPUTEISAX 3JIEMEHTAPHBIX YaCTHII, O
BKJIQJI€ POCCUMCKUX YYEHBIX B CO3/IaHHE
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHII, B TOM
ymciie B O0beIMHEHHOM HHCTUTYTE
sinepHbIX uccnenoBanuii (OMAN) B r. [lyOHe
1 Ha aapoHHOM Kosuakaepe B [IEPHe; 06
UCTIOJIb30BaHUU (EPPOMATHETHKOB, O
MAarHUTHOM 10JIe 3EMJIH.

11

11

JIP Ne3 Omnpenenenne yckopeHHst cCBOOOTHOTO TaACHUS IIPH
MOMOIIH HUTSIHHOTO MasTHUKA

JlaBaTb onpenesieHue MOHATUN: SBJICHUE
3JIEKTPOMArHUTHON MHIYKIIMU, MAarHUTHBIN
noTok, I/1C UHIYKIKUH, UHYKTUBHOCTb,
camouHaykius, IJ1C camonHyKIIUM.

12

12

AHaNIOTHs MKy MEXaHUYECKUMU H DJIEKTPOMArHUTHBIMH
KOJIEOaHUAMU

PacnioznaBath, BOCIpOU3BOINTh, HAOTIOAATH
SIBJICHHE YJIEKTPOMArHUTHOM MHTYKIIHH,
IIOKA3bIBaThb HpI/I‘II/IHHO-CHeHCTBCHHble CBsI3HU
npu HabOmoieHn sieHus. Habmonate u
AHATM3UPOBATH IKCTICPUMEHTHI,
JIEMOHCTpUpYolue npaBuiio JIenua.

13

13

Penienne 3amaq Ha XapaKTEPUCTHKH DJICKTPOMArHATHBIX
CBOOOIHBIX KOJIEOaHMIT

dopmynupoBars npasuiio JIeHna, 3akoH
JNIEKTPOMAarHUTHOM MHyKIIMH, Ha3bIBATh
T'PAHMLIBI €0 IPUMEHUMOCTH.




14

14

IlepemenHnsblit TOK

[lepeuncnars mpuMepbl UCIIOIb30BAHUS
SIBJICHUS DJICKTPOMArHUTHOW WHIYKIIHH.

15

15

TpancdopmaTopsl

Haxonute B uteparype u HTEpHETE
uHpopManuio 00 UCTOPUN OTKPHITHS
SIBJICHUS DJIEKTPOMArHUTHOM MHAYKIIUH, O
BKJIa/I€ B M3yUYCHUE 3TOTO SABJICHUS
poccwuiickoro ¢usuka 3. X. Jlenna, o 6oproe
C TIPOSIBJICHUSIMH JICKTPOMArHUTHON
UHAYKINU U €€ UCTIONb30BaHUHU B
IPOMBIIIJICHHOCTH. | OTOBUTH Mpe3eHTAIH
¥ COOOIIEHUS TI0 U3YUYEHHBIM TeMaM
(BO3MOKHBIE TEMBI ITPEICTABIICHBI B
y4aeOHHKE).

16

16

ITpouBoCTBO, HIepeaya U UCHOIb30BAHUE IIIEKTPOIHEPTUH

JlaBaTh ompeneneHue MOHATHI: KoJieOaHus,
Kosie0aTeNbHast CUCTEMA, MEXaHUYECKHE
Kosie0aHus, TapMOHUYECKUE KOJIeOaHus,
CBOOOTHBIE KOJIeOaHMsI, 3aTyXalOIINe
Kosie0aHusl, BRIHYK/IEHHBIC KOJICOaHus,
pe30HaHC, CMeIlIeHNne, aMIUIUTY1a, TIePUO,
4acToTa, COOCTBEHHAs 4acToTa, (asa.

17

17

Bonna. ColicTBa BOJH M OCHOBHEIS XapaKTCPpUCTUKN

Ha3zpiBaTh yci10BHs BOSHUKHOBECHHUS
kosiebanuit. [IpuBOAUTE IpUMEPEI
K0JIeOaTENbHbIX CUCTEM.

18

18

Omeit 'epria

OnuceIBaTh MOAETH «IIPYKUHHBIN
MasiITHUK», «MaTEMATUYECKUN MasTHUKY.

19

19

N3zobperenne panuo A C Ilonossim. [TpuHIMNIBI pagrocBsi3u

Hccrnedosams 3aeucumocms nepuooa
KONeOaHull Mamemamu4ecko20 MasmHuka
om e20 OIUHbL, MACCHL U AMNAUMYObl
xonebanuu. Mccneoosams 3a6UcumMocms
nepuooa Koiebanuil epy3a Ha npysicuHe om
MACCOL 2PY3a U HCECMKOCIU NPYHCUHDL.

20

20

3auger Ne2mo Teme KoaeOaHus U BOJIHEI

Paborath B mape ¥ rpyrre npu pereHun
3a]a4 U BBINIOJHECHUH NTPAKTUYECKUX
3a/IaHM, UCCIICJOBAHUH, IUIAHUPOBATH




JKcIepuMeHT. Bectu auckyccuio Ha TeMy
«Ponb pe3oHaHCca B TEXHUKE U OBITY».

21

21

Bsenenue B ontuky

3anuceiBaTh hopmyny TomcoHa. Beraucnsars
¢ IOMOIIIBI0 popmyiel TOMCOHA TIEpUO U
YacTOTY CBOOOIHBIX 3JIEKTPOMArHUTHBIX
Kosie0aHui.

22

22

OCHOBHEBIE 3aKOHBI FeOMeTpI/I‘IeCKOﬁ OIITHUKH

OmnpenensaTs Nepuo/I, YaCTOTY, AMILIUTY Ly
KOJIeOaHU B KOHKPETHBIX

curyausix. Mccreoosamo
9/1eKMPOMASHUMHbLE KONeOAHUSL.

23

23

JIP Ne4 DxcniepuMeHTaIbHOE U3MEPEHHE TI0Kaa3aTels
IIPEIOMIIEHUS CTEKIIa

UccnenoBats CBOKMCTBA IEKTPOMATHUTHBIX
BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Ha3piBaTh 1 ONIUCHIBATH COBPEMEHHBIE
CpeJ/ICTBa CBSI3H.

24

24

JIP Ne5 DxcnperMeHTanbHOE OIpeeIeHUe ONTUYECKOM CUITB
JIMH3BI U (POKYCHOTO PacTOSHUSI COOMPAIOIIEH JIMH3BI

Boinenars pons A.C. [lonoBa B u3yueHun
SJICKTPOMArHUTHBIX BOJIH U CO3JJaHUU
paarocBsa3u. OTHOCUTHCS C YBaKEHUEM K
y4€HBIM M UX OTKPBITUAM. OOOCHOBBIBAThH
BaXHOCTh OTKPBITHS 3JIEKTPOMArHUTHBIX
BOJIH IJId pa3BUTHUA HAYKU.

25

25

Jucnepcus cera

JlaBaTh onpeneneHue MOHATHI: CBET,
reOMETPUYECKasi ONTHUKA, CBETOBOM Ty,
CKOPOCTh CBETA, OTPAKCHHUE CBETA,
MIPEJIOMJICHUE CBETA, IIOJIHOE OTPAKEHUE
CBETAa, YTOJI MaJICHUsI, YTOJl OTPAXKEHUS, YTOJ
HpeHOMHCHI/Iﬂ, OTHOCHTGHBHBIﬁ I10Ka3aTcJib
MPEJIOMJIEHUSI, A0OCOIIOTHBIN TTOKA3aTeINb
peNOMIICHUS, JINH3a, (DOKYCHOE

26

26

JlabopaTopnas padota Ne 6 M3mepeHne AITUHBI CBETOBOI BOJHBI

paccTosiHUE JIMH3BL, ONITUYecKas Cuiia
JIMH3BI, TUCTIEPCHUS CBETa, UHTEPEepEHITUs
cBeTa, Audpakius cBeTa, TUPpaKInoHHAs
pelmETKa, MoJIIpU3aLus CBETa,
€CTECTBEHHEBIH CBET,
MJI0OCKOMOJIIPU30BAHHBIN CBET.




27

27

JIP Ne7 Habmronenue narepdepennmu, iudpakuu 1
NOJISIPU3ALIUIH CBETa

OnuceIBaTh MCTOABI USMEPCHHA CKOPOCTH
CB€TAa.

28

28

DJeMEHTHI CIIEHaIBLHON TEOPUH OTHOCUTEIBHOCTH.
IlocTynats! 3iHINTEHA

[IepeunciiATs CBOKCTBA CBETOBBIX BOJIH.

29

29

DJIEMEHTBI peH}ITHBHCTKOﬁ JUHAMHUKH

PacnioznaBath, BOCIPOU3BOINTE, HAOTIOAATH
pacrpocTpaHeHHe CBETOBBIX BOJH,
OTpakeHHe, IPeIOMIICHHUE, MTOTIIOIECHHE,
TUCTIEPCHUI0, UHTEPhEPEHITNIO, TUDPAKITHIO
1 NOJIApU3alUI0 CBCTOBBIX BOJIH.

30

30

006001aroIe TOBTOPUTEIBHOE 3aHATHE IO TEME DIICMEHTHI

CTICIUaIbHOM TCOPHUU OTHOCUTCIBHOCTHU

®opmynHupoBaTh NpuHLMN [ T0lreHca,
3aKOHBI OTPAKCHHUA U MMPCIOMJICHUA CBCTA,
TPaHUIbl UX TPUMEHUMOCTH.

31

31

Wsnyuenue u cnexrpsl. [llkana 31eKTpOMarHuTHBIX U3J1y4EHUH

CTpouTh XOJ JTy4da B INIOCKONApaLIeIbHOM
IJIACTUHE, TPEYTOJIbHOU NpU3ME,
MMOBOPOTHOM MpH3Me, 000pavnBarOIICH
IIPU3M€, TOHKOM JIMH3E.

32

32

JIP Ne 8 HaO:roieHHE CIUIOIIHBIX U JIMHEHYATBIX CIICKTPOB

Ctpouth n300paxeHue npeaMera B IIOCKOM
3epKaje, B TOHKOM JIMH3E.

33

33

3ager Ne3 o Teme onTHkKa

Hepe‘-II/ICJ'DITB BHUABI JIMH3, X OCHOBHBIC
XapaKTePUCTHKH — ONTUYCCKUH LIEHT,
TJIaBHAs ONTHYECKast OCh, (POKYC,
OIITHYECKasl CHJIA.

KsanroBas ¢uzuka (13 u)

Haxonuts B iuteparype u MHTepHere
nHdopmarnuto o omorpadusx M. HetotoHa,
X. I'toiirenca, T. FOunra, O. ®penens, 06 ux
Hay4YHBIX paboTax, 0 3HAYCHUHU UX paboT IJIs
COBPEMEHHOM HAYKH.

34

34

3akonsl horodppexra

Bricka3bIBaTh CBOE MHEHHUE O 3HAYCHUU
HAYYHBIX OTKPBITUH 1 paboT 1o onrtuke U.
Hrrotona, X. I'roiirerca, T. FOnra, O.
O®penensd. BocipuHuMars, aHaIM3UPOBATS,
nepepadaTbIBaTh U NPEAbSBIATH




nH(OPMAILIMIO B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJa4aMH.

35

35

®otonsl. ['unoresa ne bpoins

BbIensTh OCHOBHBIE NTOJIOKEHUS
KOPIIYCKYJIAPHOM U BOJIHOBOM TEOPUM CBETA.
YyacTBOBaTh B 00CYKJICHUH dTUX TCOPUH U
COBPEMEHHBIX B3IJI5110B HA IPUPOJY CBETA.

36

36

KBanToBEIE CBOMCTBA CBETa, CBETOBOE JaBICHHE, XMMUYECKOE
JICHCBHE CBETA

Yxazvisams cparuybl nNPpUMeHUMocCmu
eeomempulteacoﬁ OnmukKu.

37

37

KBanToBble noctynatsl bopa. M3myueHue v OraoueHue cBeTa
aTOMaMH

['oTOBUTH Mpe3eHTalNU U COOOIIECHHS 10
M3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBbI
IpEeCTaBJICHbI B YUeOHUKE).

38

38

Jlazepsr

JlaBaTb omnpenesieHue MOHATUN: TEIIOBOE
U3IIYYCHHE, SJIEKTPOIFOMUHECIICHIINS,
KaTO0IIOMHUHECCLICHIINS,
XEMUTIOMHUHECIICHIIHS,
(OTOMIOMUHECTICHIIUS, CHIOULHOU CHEeKMP,
JUHEUYamulil CHeKmp, noaA0CaAmbulil CHeKmp,
CNeKmp no2N0ujeHusl, CHeKmpanibHblil
aHanu3.

39

39

3ader o TemaM CBeTOBbIC KBaHTHI ATOMHas (hU3MKa

[TepeuncisiTh BUIIBI CIIEKTPOB.
PacniosnaBats, s6ocnpouszeooums, HaOIOIATH
CIUIOLHOM CIEKTP, JINHEWYATBIN CIIEKTD,
MOJIOCATBIN CTIEKTP, CIICKTP U3ITYyUEHUS U
MIOTJIOILICHHS.

40

40

Jlaboparopras pabora Ne 9 M3ydenue TpexoB 3apsKeHHBIX
YaCHTII IT0 TOTOBBIM (oTOTpadusim

3anuceIBaTh BBIPpAXKXCHUC TJIA SOHCPTHUU
TIOKOS U NOIHOU OHepcuu 4aCTull.

41

41

PamoakTHBHOCTE

W3narate CYTh IIpUHIUIIa COOTBCTCTBUS.

42

42

DOHeprus CBA3M aTOMHBIX sIep

Haxonuts B iuteparype u MHTepHere
uHdopmanuto o Teopun 3upa, oo
IKCIIEPUMEHTAaX, KOTOPhIC MPUBEIH K
cozgannio CTO, 00 OTHOCUTENHHOCTH




pacCTOSTHUN U IPOMEKYTKOB BPEMEHH, O
ounorpaduu A. DitHITeliHA. BRICKa3bIBATH
c¢Boé MHeHue o 3HaueHuu CTO mia
COBPEMEHHOM HAYKH.

I_[enHaﬂ AACpHad peaKkuus. AtomHas DJICKTPOCTAaHL U

['OTOBUTH MpE3EHTAIMH B COOOIIECHHUS 110
W3YYCHHBIM TeMaM (BO3MOXKHBIE TEMbI

43 43 IPEJICTaBJICHbBI B Y4EOHUKE).
[Ipumenenne GpU3NKH AOpa HA IPAKTHKE JlaBaTh omnpenercHne MOHATHIA:
dboTod(dekT, KBaHT, TOK HACHIIICHUS,
3a/Iep KUBaroIIee HANpsDKeHUe, padoTa
44 44 BbIXOJa, KpacHas rpanuna Gotodddexra.
DneMeHTapHbIe YaCTUIIN
Dopmynuposams npedmem u 3a0ayu
K8AHMOBOU (PusuKu.
45 45 g
3ader Ne4 o teme dusmka simpa OOYU
Pacno3naBath, HaOMOAATh SABJICHUC
otodddexra.
46 46 ¢ b
3HaueHne u3VKM Ana NoHMMaHua Mupa OmnuchiBath onbITsl CTOIETOBA.
ol (14)
dusnueckas KapTrhHa MHUpa
®opmynupoBars runotesy [lnanka o
KBaHTaX, 3aKOHbI (hoTordPekra.
47 47 ’ ¢ b
Crpoenue u 3BOJIOIMS BeesieHHOM (10 1)
AHanm3upoBath 3aKoHbI PoTodddekTa.
0
dusnyeckas KapTuHa MUpa/3aKoHbI Keriepa
OnuceiBath cTpoeHue ColHEYHON CUCTEMBI.
48 48
dusnyeckas kapTuHa Mupa/ CTpoeHUE COTHEYHOW CHCTEMBI
[TepeuncisITh MIAHETH U BUBI MAIIBIX TEI.
49 49
dusnyeckas kapTuHa Mupa/ CTpoeHUE COTHEYHOW CHCTEMBI
OnuceiBatk ctpoenne ComHua.
50 50




®dusnyeckas kapTuaa Mupa/ OOIIHe cBeIeHUs O COJTHIIE €TO

HaoOimronate conaeunsle narHa. CoOmronaTh
npaBuiIa 6€30MaCHOCTH MPHU HAOIIOACHUT

51 51 | ucTouHuKe HEPrUn ComHIa.
Duznueckas kapruHa mupa/.Hama ranakruka. dusudeckas [lepeunciiATh TUIIMYHBIE TPYIIIBI 3BE3,
TpHpoAa 3831 OCHOBHBIC (PH3MUECKUE XapaKTEPUCTHKHU
52 52 3BE31I.
dusnueckas KapTuHa MI/Ipa/.Hama rajjaktuka. Ousnueckas .
NpHPOJIA 3BE3 T OnuchIBaTh 3BOIIOLHUIO 3BE3/] OT POKIACHUS
53 53 JI0 CMEPTH.
Hponcxoxcz[eﬂne U 5BOJIIOI M I'aJIaKTHUK. KpaCHOG CMCIICHHUEC .
Ha3siBaTh camble sipkue 3BE3/1bI U
54 54 CO3BE3/USl.
HpOI/ICXO)K,HCHI/Ie 1 3BOJIIONNA TaJIaKTHUK. KpaCHOC CMCIICHUEC Hepe‘H/ICHHTB BUJIbI TAJIAKTUK, OMMCHIBATH
COCTaB M CTPOEHHUE TalakKTUK. Boiensate
Muneunsiii [1yTh cpeau Ipyrux rajgakTHK.
Onpenensats MecTo COJIHEYHOUN CUCTEMBI B
lNanaktuke. OLieHUBATH TOPSIAOK
55 55 paccTOsIHUN O KOCMUYECKHX 00BEKTOB.
JKuznb 1 pazym Bo Beenennoi
OnuceiBaTh CyTh KPACHOTO CMEIIEHUS U €ro
56 56 WCITOJIb30BAHUE MTPU U3YUEHUH TATAKTHK.
JXKuszupb u pazym Bo Beenennoil. 3auer Ne5 o reme CrpoeHue [TpuBOAUTH KPaTKOE U3JIOKEHUE TCOPUU
Beenenmol BosbIoro B3peiBa M TCOPHH
o7 57 pacimpsronieiics BeceneHHo.
ITosTropenne Kunemaruka . .
Obvacuame cyms noHAmMuULL «mEéMHas
58 mamepusay u «MEMHASL SHEPIUA).
58
Hosropenue [lunamika IIpuooums npumepsl UCNONL308aHUSL
3aKOHO8 pu3UKU 0715 00BACHEHUSL NPUPOObL
59 59 KOCMUYECKUX 00beKmOo8.
[TosTopenne 3akousl CoxpaHeHHS
PaGorate B mape u rpyrie mpu BHIOJTHEHUN
60 60 MPAKTUYECKUX 3aJJaHUM.
[ToBTOpEeHNE DNEKTPUIECKHH TOK Hcnons3oBate UHTEpHET AJIs TOWCKA
N300paKCHUH KOCMUYECKUX O0BEKTOB U
61 61 uH(popManuu 00 UX OCOOCHHOCTSIX.




IToBTOpeHue DnekTpudecKoe noje

Pemenne 3aganuii EI'D

62 62
Iostopenne TMAPOCTATUKA
Pemenne 3amannii EI'D
63 63
[osTopenune Cuisl B mpuponellpomexxyTouHas aTTecTamus.
Tectnposanne Pemenne 3amanniit EITD
64 64
lMoBTOpeEHMEe . 3aKOHbI COXPaHEHUS MMMyIbCca
Pemenue 3amanuii EIT'D
65 65
[ToBTOpenue MaruutHoe nosue
Pemenue 3amanuii EIT'D
66
67
IToBTOpeHue
68 68
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