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MOACHUTEJBLHAS 3AITACKA

PaGouas MporpaMMa COOTBETCTBYET TpeOOBAHMAM (esepambHOro rocy1apcTBEHHOTO
00pa30BaTENbHOrO CTaHAapTa OCHOBHOIO obuiero obpasosarus (PIOC), yrBepKACHHOTO
rnprkazom MuHKHCTepCTBa 00pasoBaHusa W HAYKH Pd or 17.12.2010 r. Ne 1897 «O6
yrepxaeHrn DesepaibHOr0 rocy1apeTBEHHOIO 00pa30BaTEILHONO CTaHIapTa OCHOBHOTO
o6iriero 06pa3oBaHus», U MPUMEPHON OCHOBHOI1 06pa3oBaTesibHON MPOrpaMmBel OCHOBHOTO
oblero o0pa3osatus, 0J00pEHHOH peLleHreM dhesepanpHOro  yueOHO-MeTOAUYECKOTO
oBbennHerHus N0 0buemy obpazosanuio o1 08.04.2015 r. N 1/15.

PaBoyast nporpamma [0 Qusnke s 7 Klacca COCTasieHa Ha OCHOBE MpUMeEpHOH
[pOrpamMMbl OCHOBHOTO OOLIEr0 00pa3oBaHus Mo dusnke nox pepakuured B. A. Opnosa, 0.
®. Kabapnuua, B. A. KoposiHa u ap., aBTOPCKOH MPOrpamMMb] «Duzuka. 7-9 knaccs» B.B
Benara. B.B. ywmaesa, M.A Jlomauenxosa, I0.A TlanebpatueBa, (eaepanbHOro
KOMIOHEHTa [OCY/1apCTBEHHOr0 CTaH/1apta OCHOBHOIO obuiero obpazoBaHus MO (QU3KKE
2004 r.

Paboyas MmporpaMma  KOHKPETH3WMpPYeT — COAepKaHMe MpeAMETHBIX  TeM
0Opa3oBaTeNbHOrO CTanjaaprta, JaeT pacrpeiefeHue yueOHBIX 4acoB MO pasienam Kypcea,
NOCAEN0BATEILHOCTL M3y4eHUs pa3fenoB (M3MKW € YY4ETOM MEXMNPEAMETHLIX M

BHY TPHIIPEAMETHBIX CBs3el, JIorHKki  yueOHOro npouecca, BO3PACTHBIX 0CcODEeHHOCTEH

yuatixcst, ornpeaensieT MHH MMaJIbHbIN HEIGOD AeMOHCTPALMOHHBLX OlbITOB, JIElﬁOpElTOprIX
pE’l6OT.. i{aﬂe}-lg'lapH()-TE‘MEiTH‘-IeCKOG m{ai-mporaaHme Kypcd.

M3yuenue (U3MKK HA CTYNEHH OCHOBHOTO obuiero obpa3oBaHUs HaMpaBleHO Ha
AOCTHAKEHHE CIeYIOLIHX ueei:

> OCBOSHHE 3HAHWI O MEXaHWUeCKHX, TEerJIOBbIX, JEKTPOMArHUTHLIX W KBAHTOBDLIX
SBAeHUX; (U3NUECKUX BeMUMHAX, XapaKkTepU3YFOWMX STH ABICHNA, 3aKOHax,
KOTOPbIM ~OHM  [OAYMHSIOTCA, METOAaX — HaydHOro MO3HAHUS [PUPOIbL U
dbopmupoBaHKe Ha ITOH OCHOBE MpesICTaBliernit 0 QU3NUECKON KapTHHE MUPA;

» oBjajeHHe YMEHUAMH [POBOAMTH HAOIOAEHUS MPHPOIHBIX sBJieHMWH, OMUCHIBATH U
0600WaTh pe3yabTaThl  HAOMOAeHHI.  HCI0/b30BaTh  MPOCTLIC M3MEpHUTENIbHbBIC
npubopbl st U3yHdeHHs  PU3IHUECKHX gBACHWMH, MPeACTABIATh pPe3ylbTaThl
HabarofeHMI WKW W3MEPEHHH ¢ MOMOLLBIO TabIIHLL, rpauKOB M BbIABIATH Ha dTOH
OCHOBE AMIMPUUECKHE 3AKOHOMEPHOCTH, MNPUMEHATH MOTydEHHBIC 3HAHUS U
06bsicHEHMST pa3Hoo0pa3HbIX  (IPHPOAHbBIX SBIeHWN W MPOLECCOB, MPUHIMIIOB
AeficTBUS BaKHEHLLMN TEXHHUECKHX YCTPOHCTB, 151 PeLICHHs pr3ruecKkux 3anad;

» pasBUTME NO3HABATENbHbIX ~MHTEPECOB,  MHTC/LICKTYaIbHbIX M  TBOPYECKMX
CHOCOBHOCTEMN, CAMOCTOSTENLHOCTH B MPHOOPETeHNH HOBBIX 3HaHWU, TpU pelIeHun
(Gu3nueckux 3afgad U BBIIOJIHCHHH HKCTIEPUMEHTAIBHBIX MCCIIeIOBAHUM  C
LCHO/B30BAHNEN HH(DOPMALHOHHAIX TEXHOMOIHH;

» BOCTIMTAHME YORKIEHHOCTH B BO3MOJKHOCTH TIO3HAHWA 3aKOHOB [pPHPOALL, B

HEeoOX0AMMOCTH pPa3syMHOIO MCIOB30BAHA ,-QOC"L“I-HI\'EHH{TI HaYKH U TeXHOJOIMH 11



NAlibHEIIEro pa3BuTHs HEI0BEHECKOTO oB1ecTBa, YBaKEHHs K TBOpLUAM HayKi U
TeXHUKK, OTHOLLEHHSE K (QH3KMKE KAR K YEMEHTY o0 LIeUenoBeUecKon Ky abTypbl;

» MCIIO/AB30BAHME MONYUEHHbBIX 3HAHWH H yMeHMi sl pelleHms NpakTHieCknX 3aaa4
[OBCEAHEBHON 7KH3HM, 00ecrneueHus 6e30MaCHOCTH CBOEH KU3HM, PalMOHA/IbHOIO
HCHONB30BAHMS U OXPAHbl OKPYKAIOUIEH CPEIBI.

Ha ocnosanum TpeOoOBaHMH K pe3ylbTaTaM ocHOBHOrO 00I1ero 00pa3oBaHMsl,
npeacTaBlieHHBIX B (edepambHOM — TOCYHAPCTBEHHOM obpazoBarellbHOM  CTaH1apTe
OCHOBHOTO obrero o6pasoBaHus, B COIACPKAHNH paboueil yueOHON MPOrpaMmbl
[pejnojiaraeTcsl Peanud3oBarh axTyalbHbLE B HACTOSILLICE BpeMs KOMIETEHTHOCTHbIH,
JIMUHOCTHO-OPUEHTHPOBAHHBIN, 1 JEeSTENBHOCTHBIH  [TOAXO/bI, ONPENENAoLIe 3aAaTH
obyuenust:

» npuobperenne PU3NUECKIX IHAHMA 1 YMEHIH;

» oBjateHue 0000LIEHHBIMH Crioco0ani MblCIHTEN bHOM, TBOP%CKOQ J1eaTeIbHOCTH,

» OCBOeHHE KOMTIETEHLIM ! yueGHO-1103HaBaTe/bHOM, KOMMYHHKaTHBHOH,
pe()IeKCHBHOM, JIAYHOCTHOTO camMopa3BUTHS, LIeHHOCTHO-OPUEHTALMOHHON W
npodeccroHanbHO-TPYA0BOr0 BhIOOPA.

OBILASI XAPAKTEPMCTUKA YUEBHOT O MPEAMETA

dusuueckoe odpasoBaHue B OCHOBHOII 1ITKOJE JIOJDKHO ODECTIeYUTh (opmupoBaHHe Y
0GyHaroMXCsl TIPEJICTABNCHUH O Hay4HOW KapTHHE MHpa — BaNKHOTO pecypca Hay4HO-
TexHMUYECKOro  [porpecca,  O3HAKOMIEHHE obyuatotmxes ¢ GusHdHecKAMK
ACTPOHOMUYECKUMH  ABICHIAMIL OCHOBHBLIMI  TIpUHLKTIAMY  padoThl  MEXaHW3MOB,
BBICOKOTEXHOIOI MUHbIX  YCTPOHCTB U npubopos, pa3BHTHE KOMIETEHLUH B peLleHnH
MHYKEHEPHO-TEXHHUECKUX U Hay4HO-HCCIeN0BaTe/IbCKHX 3a/ad.

OcBoeHue yueOHOro npeamMera «Dusrka» HarpaBleHO Ha pa3BUTHUE Y 00y4aroKXCs
npeACTaB/eHHH O CTPOSHHH, CBONCTBAX, 3AKOHAX CYLIECTBOBAHHUS 1 IABWKEHUA MATEPHH, Ha
ocBOEHHE OOYUAOLIMNKCS  OOLINX 3AKOHOB 1 30KOHOMEPHOCTEH TPHUPOIHBIX SIBJIEHUH,
cosaaHne ycnoBui ans (popmMupoBaHiia WH1EeUIeKTYAAbHbIX, TBOPYECKHMX, [PAKAAHCKAX,
KOMMYHUKaLHOHHBIX, UH(POPMALHOHHBIX comreTenumit.  OOyuaromiuecst — OBJIALCHOT
Hay4HbIMH METOAAMW PeLIeHMA pa3MUYHBIX TEOPCTHUECKUX H [PaKTUYECKUX 3a/a4,
yMeHHsMH  (OpMyIHpOBaTh  THIOTE3BI, KOHCTPYHpOBaTh, MPOBOINTE IKCTIEPUMEHTDI,
OLEHHBATH ¥ AHANM3UPOBATH MOMYUCHHbIC PE3yJIbTATEL, COMOCTABNATE WX C 00BEKTUBHBIMH
peanusnMn KH3HH.

Vuebublit npeamer  «Dusiukan criocodctyeT (POPMUPOBAHHMIO Y o0yuaroLmxcs
yMeHuii 0e30nacHo Mcnoib3oBaTh naGopatopHoe 000pyL0BaHUE, POBOANTE ecTeCTBEHHO-
HayuHble MCCleloBanus M JKCTIEPUMEHTBI, AHANU3MpoBaTh MmoaydeHHble pe3ylibTaTbl,
[pejCTaBATb ¥ Hay4HO apryMeHTHPOBATL [0J1y4eHHbIE BbIBO/bI.

Visyuenne npeamera «Pusuka» B Hacty GOPMUPOBAHHUS Y 00yHaKOLMXCS HAYHHOTO
MUPOBO33PEHUS,  OCBOCHHS O0LLEHAYUHBIX  METO/O0B (HabOmoaeHue,  M3MEpEeHHE,

9KCIIEPUMEHT, MOJEIMPOBAHHE), OCBOCHHI [PAKTHYECKOTO MPAMECHEHMS Hay HbIX 3HAHUH



(OU3MKMA B JKM3HM OCHOBAHO HA MEKMPEAMETHBIX CBA3AX C npeaveTamu: «MartemaTukan,
«Mudopmatuka», «Xumusn», «buonorus», «[eorpadus», «IKOIOrUAY, «OCHOBbI
6e30MacHOCTH KM3HeaesTenpHoCTHY, «cTopus», «Jlntepatypa» v ap.

Kype (u3MKM B NpOrpaMme OCHOBHOIO 00iiero 00pa3oBaHus CTPYKTYPUPYETCs Ha
OCHOBE PAacCMOTPEHHs PA3IHUHBIX (JOPM ABWAKEHNMA MATepHi B MOPALKE MX YCIOKHEHNS.
du3Mka B OCHOBHON LIKOJE M3ydaeTcs Ha yPOBHE PACcCMOTPEHWs SBMEHWH MpHpOLbl,
3HAKOMCTBA C OCHOBHBIMM 3aKOHAMM (DM3UKK M TpUMEHEHHEM 3THX 3aKOHOB B TEXHHKE U
MoBCe/HEBHOH JKHU3HU.

Beejgenne B kypee (usnkud 7 knacca  Takux  6a30BbIX [MOHATUH, KaK «aTomy,
«BELLECTBO» M «Marepusi», a Takke «QU3HUECKHH TepMHHY, «usznueckas BeTUUUHAY,
«PUTIOTE38» U «OKCIIEPUMEHT», «M3MEpPEHHE» U «IIOrPelIHOCTh H3MEPEHMA», I03BOIICT
B flanbHeilllieM [pu  M3710KeHuW yueOHOro marepuana MNpOCHeKMBATL €r0  CBA3b
C COBPEMEHHBIM YPOBHEM HAayKH H ¢ OKpYKarollell JIefCTBUTENBHOCTRIO. []omyHaembie
WKOABHMKAMM  3HAHWS  [OMOFYT MM  MPaBUIbHO — aHaNW3MpOBaTh  OKPYKAIOULYIO
AefiCTBUTENBLHOCTD M OVAYT CHOCOOCTBOBATL PA3BUTHIO AJIEKBATHOrO M TBOPHUECKOTO

OTHOLLIEHHS K OKPYIKAOLLEMY MHPY.
MECTO YYEBHOI'O IPEAMETA B YYHEBHOM ILJIAHE

Cornacho 6a3ncHOMY yuebHoMYy [iaHy Ha u3yuenne QU3MKH B 00BeMe 0053aTeNIbHOTO
MUHUMYMa COJEPKaHH OCHOBHBIX 00pa30BaTEelbHBIX MPOrpamMM OTBOAMTCH 2 4 B HeaeJ10
(68 wacos 3a roa).

1_

Jlns  opraHuzalin  KOJUIEKTHBHBIX W WHIMBUIYAJTBHBIX HabmrojleHuil  (PU3MUECKUX
SBIIEHWH W TIPOLIECCOB, H3MEPCHUA (pusMdecKnx BENMYMH UM YCTAHOBJICHWA 3aKOHOB,
MOATBEPIKACHUS TEOPETUYECKMX BbIBO/0B HeoOXoaMMbl cucTeMaTu4ecKas I10CTaHOBKa
NEMOHCTPALMOHHBIX OMbITOB YUUTEIEM, BbITOIHEHHUE nabopaTopHbIX PaboT ydallMMHCH.
pbouas  NporpaMma  NpeaycMarpusuer  BhillojeHHEe MPaKTHUYECKOH 4acTH  Kypca:

11 naGoparTopubix padboT, 7 KOHTPOABHBLIX paboT.

B pabouyio yd4eOHYI0 NPOrpamMy BKIFOUCHDBI 51€MCHTI yueOHOH MH(OpMALKMK 110
Temam, nepederb AeMOHCTPALMUH W PPOHTANLHBIX 1a60paTopHbIX padoT, HeoOX0AUMbIX Al
(GOpMHUPOBaAHIs yMEHNI, YKA3aAHHBIX B rpeGoBaHISAN K YPOBHIO MOAIOTOBKHM BBITYCKHUKOB
OCHOBHOH LIKO.1bl.

[Npu peanusauny pabouel MporpammMbl HCMONBL3YETCs YMK «Cdepoi»: ®PUSUKA-T ¢
MPUMoOXeHWeM Ha 3MeKTPOHHOM Hocutene, aBTopbl: B. B. Benara, W. A.Jloma4yeHKoOB,
0. A. MaHeGpaTueB, usn-so «lpocBeweHver, 2014 ropn, BXOISLIMK B denepaibHbli
repevyeHs yueOHHUKOB, VTBEPKACHHbIH MHHHCTEPCTBOM obpazosanus W Hayku PD. [lad
M3YUEHUs Kypca PEKOMEHAYeTesl KAaCCHO-Yputitai cHeTeMa ¢ MCIOJb30BAHUEM Pa3NUYHBIX
TeXHOM0I 1M, (POPM, METO/LOB OOy CHHUA.



PE3YJIbTATDI OCBOEHWS YUEBHOTO 11 PEAMETA

JIMuHOCTHBIMH pe3yjibTaTaMu oOyuerus (U3NKE B OCHOBHOM 1LIKOJIE ABJAIOTCA.

s chOpMUPOBAHHOCTD no3HaBaTenbHbIX HHTEPECOB, WHTEUIEKTYalIbHbIX U
TBOPUYECKMX crnocoOHOCTEH yHALLMXCS:

= yGeKASHHOCTb B BO3MOKHOCTH [O3HAIMS TPUPObL, B HEOOXORAUMOCTH
pasyMHOTO MCTOJIL30BAMA [IOCTHIKEHUH HAYKH Vi TexHOMOTHIA TSt AajlbHEHEero
pa3BUTUsA YEIOBEUECKOIO oGLecTBa, yBAXKEHHE K TBOpLIAM HayKi 1 TEXHUKHU,
oTHOLIeHHe K (U3UKe KaK dIEMEHTY 0G1IeYeoBeYeCKON KyIbTYPhL,

s CcAMOCTOATEBHOCT B MproBpeTerii HOBBIX JHAHUN U ITPAKTHHECKMX yMEHWH;

s [OTOBHOCTH K BbIOOPY JKW3HEHHOrO IyTH B COOTBETCTBUM € COOCTBEHHbLIMH
MHTEpeCaMi U BO3MOKHOCTAMI,

s MoTHBalMs  0OpasoBaTeNbHOU nedTeNbHOCTH  LIKOJIBHMKOB  Ha OCHOBE
IMYHOCTHO OPMEHTHPOBAHHOTO MOAXOAY,

s hopmupoBaHue UEHHOCTHDIX OTHOLLEHKI Apyr K JApyry, Y4MTEo, aBTOPaM
OTKPBITHI 1 U300peTeH uit, pesyabTaTam o0yHeHHs.

MeTanpeameTribiMi pe3y/ibTaTavil L!G}"lc‘[-iii?l (LJI-I'SI"H\'C B ()CHOBHOFI LLIKOJie SABJISHOTCAH.

s opjiafeHMe HABbIKAMM CAMOCTOATE/bHOIO npuoOpeTeHns HOBBIX 3HAHUH,
opraHu3alyy  y4eOHoll NesATeNbHOCTH, MOCTAHOBKH jleneit, MJIaHWPOBAHUL,
CAMOKOHTPOJISI W OLEHKW  pe3ynbTaTon cpoeil  JIesTeNLHOCTH, yMEHWAMH
[peaBHeTb BO3MOKHbIE PE3y1bTATbL CBOUX NEHCTBHMIM;

s [opuMaHue pasiuani MERIY MCXOAHLIMH dakrami M runoresamu A MX
0GbACHEH S, TEOPETHIECKMK MOACIIAMH peanbHbIMU 00bEKTaMH, OBJALCHNE
yHHUBEpCAJIbHBIMY yueOHBIMI  JIeHCTBIAMY - H mpumepax — rurores A
oGpscHeHMs  M3BecTHbIX  (hakToB  H yKCIEpPUMEHTaNbHON  [POBEPKH
BLUIBHIACMBIX THTIOTE3, Pa3padoTKu TeopeTHUECKMX MOJENEN MPONeccos MK

ABJIEHHIA;
s (hopMIPOBAHIIC yMeHHIl  BOCTIpHHITMATD, nepepadarbiBaTh M npeibsiBiATh
uHbopmaul B COBECHON,  OOpA3HOH, cuMBONMYECKOH  (hopmax,

AHATU3UPOBATH 1 nepepadarbiBaTh MNOMTYHEHHYIO HH(OPMALMIO B COOTBETCTBHH
c MOCTABNEHHBIMK 3aja4amy, BBILCIATH OCHOBHOE cOjlepyKaHue MpoYHTaHHOTO
TexkcTa, HAXOAMTh B HeM OTBETbI Ha qocTapieHHble BOMPOCH! K W3jararb ero;

"  npuodpereHue  OMbITA caMOCTOATEIbHOTO — MOUCKa, aHannsa 1 otbopa
uHpopMmalun - ¢ HCTIONL30BAHNEM  PA3NUUYHBIX  UCTOHHUKOB M HOBBIX
HHGpOPMALMOHHBIX TexXHONOrMH AU pelleHus no3HaBaTelbHbIX 3aa4;

s pasBUTHE MOHOJIOTMHUECKON 1 MajoryyecKoi peyu, yMEHWs BBIpaXKaTh CBOM
MBI M CIIOCOOHOCTH BBICIYLIMBATE cobecenHuKa, IMOHUMATh €ro TO9KY
3penws, MPU3HaBaTh Mpaso Jpyroro 4esjoBeKa Ha MHOC MHEHHE;

QcBOeHME [PUEMOB neficTBuili B HECTaHAAPTHBIX CUTYyalusiX, OBJIALCHNE
YBPUCTHHECKHMI METOAAMH petuetiis npodnem;

s (hopmupoBaHie ymennil pabotate B rpynfe ¢ BRIMTOAHEHWEM  pa3JIMHHbIX
COLMANbHbIX POJeH, NpeacTaBliTh I OrCTANBATb CBOM B3MSLALI W YOEKACHUA,
BECTU AMUCKYCCHIO.



IlpeameTHbIMH pe3yabTaTaMu 00yYeHus (PU3MKe B OCHOBHOM IIKOJIE SBISIOTCS:

L.

3HAHMS O [PUPOAE BaXKHEHLUIMX (PU3MHYECKUX SIBACHUH OKPYIKAtOLIEro Mupa U
MOHMMaHHE CMBIC/IA (DU3MYECKHUX 3aKOHOB, PACKPBIBAIOLIUX CBSI3b H3Y4YEHHBIX
ABJICHUH;

YMEHMsI MOb30BATLCSI METOJAMH HAaYUHOrO WCCIIE/I0BAHUS SIBAEHUH NPUPOJbI,
MPOBOAWTL  HAOMIOACHHMS, MJaHUPOBAaTb M BBITIONHATH  3KCIEPUMEHTHI,
00padaTLIBaTh pe3ybTaThl M3MEPEeHHH, MPeACTaBMITh Pe3yJIbTaThl H3MEpPEHHi ¢
MOMOLLbKO TAOIHL, TpadukoB 1 (GopMyIl, 0OHApYKWBATH 3aBMCHMOCTH MENIY
(PU3HHUECKUMH BEJIHUMHAMU, OOBACHSITL M0Jy4EHHbIE Pe3yNbTaThl W Ae1aTh BbIBO-
Abl, OUEHUBATH FPAHKLIBI TOFPLLIHOCTEH Pe3yIbTaTOB H3MEPEHHUIA;

YMEHHUS TIPUMEHSTb TEOpeTHYeCKHe 3HaHHUs 10 (M3KMKe Ha TpaKkTHKe, pelaTh
(u3MyecKue 3a0aun Ha IPUMEHEHHE NOJyUEHHBIX 3HAHUIH;

YMEHUsI M HaBbIKM [IPUMEHATH [OJIy4eHHble 3HAHWUA IS OOBIACHEHUS
MPUHUHIIOB  NEHCTBHS  BaXKHEHIIMX TEXHUYECKMX YCTPOWCTB, peELIeHUs
MPaKTUYECKUX 3a1a4 MOBCEAHEBHOH KU3HU, obecriedeHus: 0e30TMacHOCTH CBOEH
AKH3HH, PalOHalbHOT0 NPUPOJIONOIb30BaAHUS U OXPaHbl OKPYIKaKOLIEH cpebl;
(popmupoBaHue yOexKaeHMs B 3aKOHOMEPHOM CBSI3M U I03HABAEMOCTH SIBJICHUI
MPHPOJIbI, B O0OBEKTHBHOCTH HAYHYHOTO 3HaHHWS, B BBICOKOW LIEHHOCTH HAayKH B
pa3BUMTHH MaTepHallbHOM U AYXOBHOH KYJbTYpbl JI0AEH;

pasBUTHE TEOPETHHUECKOIO MBILLIEHUSI Ha OCHOBE (DOPMHUPOBAHMS YMEHUI
YCTAHABAMBATL (DAKTHI, Pa3iiuaTh NPUYMHbBL W CNEACTBHS, CTPOUTL MOAEIH W

BLIABHUTATL  'MITOTE3bl,  OTHICKMBATL M (DOPMYJIMPOBAThL  10Ka3aTelbCTBa
BBIABMHYTBIX — THIOTE3,  BBbIBOAHTL M3 DKCMEPHMEHTalbHbIX  (aKkToB |
TEOPETUUECKUX MOJeNel (PU3uUecKue 3aKOHbI;

KOMMYHMKATHBHBIE  yMeHMs  [OKJIaAbiBaTh O  pe3ylibrarax  CBOEro
hcenenoBaHus, y4acTBOBATh B JIMCKYCCHM, KPaTKO M TOYHO OTBeYaTh Ha
BOMPOCHI, MCNONbL30BATL CIPABOYHYK) JUTEpaTypy M ApPYyrue HWCTOYHMKH
MH(OpMaLKu.

COJAEP/KAHUE IMPOI'PAMMbI YYEBHOI'O INNPEIMETA
(68 uacoB)

®usnka u MHDP, B KOTOPOM Mbl sKiiBew (7 )
Uro wsyuaer (usuka. Hexoropele (usitieckie Ttepmudbl. Hadmwonenue u onbiT.

Duzuyeckue IIPHGOpr du3uueckue BeJIMHYMHbI U HMX H3IMEPCHHKE. .\fle}lmyﬁapogmaﬂ CHCTEMA

CHWHHIL. VIBMG}JCHHH H TOYHYHOCTL |--13mepel-1m71. HOFPCLUHOCTH P[3I\fl€peHHf;1. Mﬁp HETLBIPCX

uimepeHui. [IpoctpancTBo u Bpemsl.
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,"';7{-;’_1!()HCHF;’)UUHH.' NPUMEPDLI MEXAHHYECKHUX, TEITTOBBIX, JJICKTPHUYECKHUX, MarHMTHBIX H
CBETOBbIX SABJIECHNI, MOPTPETbl YUCHbBIN, (pH3HUCCKNE NPUOOPbI, CXeMbl, PUCYHKH, TAOIMLbI,
cllakjibl, MOJENM, BMACOMUIBbMBI (B TOM uMCe LM(GPOBbIE 00pa3oBaTe/ibHble PECypChbi),
HITIOCTPUPYIOLIME CBSI3b (PU3UKK M OKPYIKAIOIIEro MUPA.

Jlabopamopnvie patomol u OnbIMbL.

[. Onpenenenue LeHbl AeNEHUS LIKAbl M3MEPUTEILHOTO MpUbOpA.

. Onpenenenne oObema TBEpIOro Tea.
PaGota co wraHreHunpryiem.
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’ (.‘}JHBHGHHG TOYHOCTH U3MEPCHNIA 1321'3,'-11-1‘-]H]::1.'\-‘1§-1 BHIAMMK JIMHEEK.
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. Onpenenenne auamerpa HUTH.

6. M3mepenue AJIHHbI CTOMA.

I1. Crpoenne BewecTsa (6 1)

Ctpoenue BellecTBa. Monekynbl aTOMbl. BpoyHOBCKOe JBMIKEHUE. Hudpdysusi.
BsaumoneiicTBye uacTuil Beriecta. CmauuBaHue U KamuUIAPHOCTD. Mojenu CTpOEHHUs
FA30B. JKMAKOCTEH M TBEpAbIX Tel W OObsCHEHHe CBOWCTB BELIECTBA HA OCHOBE STHX
MoeleH.

Jlemoncmpayuu; CKAMaeMOCTh ra3os, AnpQysus B rasax u KUAKOCTIX, MOJellb
XAOTHUYECKOrO ABUYKEHHs MONEeKyl, Moienb OpoyHOBCKOro ABMKEHHS, COXpaHEHNE o0BeMa
KUAKOCTH [P W3MeHeHMH (OpMbl COCy/la, CUETIEHME CBHHLOBBIX LIMTHHIPOB, CXEMbl,
PUCYHKM, TaOAMUbl, CJaHbl.  MOJCIH. BHAcOpUABLMBL (B TOM umcie  UWhpOBbIE
oGpa3oBaTebHbIe PECyPChl), MILIOCTPHPYIOLIAE CTPOCHHE BELLECTBA.

JlabopamopHvie padomol u ONbLNbLL.

7. U3mepenue pa3mMepoB MallbiX Tell.

8. M3yuenue npolecca McrapeHus BObL.

[11. JABu:kenue, B3aHMOACHCTBIE, Macca (10 u)

Mexanuueckoe apuxkenne. OTHOCUTENBHOCTh IBHIKCHHMA. Teno orcueTa. TpaeKkToOpHS.
[Tyts.  [lpsmosiuHefinoe — paBHOMEpPHOE  ABMIKCHUE. CKoOpoCcTb ~ paBHOMEPHOIO
MPAMOIIMHENHOTO ABWKeHHs . MeTOIbl W3MEpeHs pacCTOTHH, BpeMEeHH W CKOPOCTH.

Hepasromephoe aBuzkenie. Cpeinss  CROPOCTb. Vekopenue. PaBHOYCKOPEHHOE
nBukenne. CBobosHoe nadenue reit. ['paduki 3aBHCHMOCTH MYTH M CKOPOCTH OT BPEMEHHU.

SlprieHye uWHepuuu. BlaumojencTsue Ten. Macca Ttena. [lnoTHocTh BelleCTBa.
MeToabl M3MEpEeHUsl MacChbl U MIOTHOCTH.

JHevonempayuu:  paBHOMEPHOE NpsMOJIMHeHOe  [BUIKEHHE, OTHOCHUTEILHOCTD
ABMIKEHMS, PABHOYCKOPEHHOE [IBM/KCHMC. cBOGOHOe mazenue Ten B TpyOke HbroToHa,
gpjeHMe MHEepUMH, B3auMOJeHCTBHE Tell,  PHCYHKH, TAONWLEl, Clakiibl, MOIEJH,
BIeO(UIbMbl (B TOM HuCIe LH(POBbIE 00pasoBaTellbHble PECYpPChl), MIMIOCTPUPYIOLIHE
M3y4aeMble NOHATHS.

Jlabopamoptvie pabomuol u ONbLNbLL!

9. M3yuenue Gr3NMHECKUX BETUUNH, XapAKTEPH3YIOLINX MeXaHMUecKoe IBUIKEHHE.
M3mMepeHHe CKOPOCTH IABHIKEHIsH HEIOBERA.

10. M3mepeHie Macehl Te1a Ha YPABHOBCHICHIIBIN PLITRHLIX BECax.

1 1. M3mepeHue MabiX Macc METOLOM B3BELLIMBAHI,

12. i3MepeHue MII0THOCTH XKUAKOCTH C MOMOLLbIO apEOMETDa.

13. Onpejenerye MNIOTHOCTH TBEPAOro Tena ¢ NOMOLIBIO BECOB M U3MEPUTENILHOIO

VJTHHAPA.



1V. Cuabl Bokpyr Hac (10 1)

Cuna. Cuna tsokectd. [lpaBuio cioxkenust cuil. PaBHoAeHCTBYyioLas CUIa. Cuna
ynpyrocti. 3axkoH I'yka. MeTtonbl nsmMepenus Cuiibl. Jlnnamometp. Bec Tena. HeBecoMoCTb.
Cuna tpenus. TpeHue B IPHPOIE U TEXHHUKE.

Jlexonempayuu: 3aBUCUMOCTb CHIIBL YIIPYTOCTH OT jedopmali MpyKUHBI, CI0KEHNE
CHJ, CUNa TPEeHMs, HEBECOMOCTb, PHCYHKH, TaGaMLLbl, CANIBI, MOJAEIH, BUACO(QUIIbMbI (B
TOM uncle LA(GpoBble 06pa3oBaTebHbIE PECYPCHI), HITIOCTPHPYIOMINE H3YHAEMbIC [TOHATHS.

JlaGopamopiivie padonivl 1 ONbUNLL
14. CnosjeHue Cuil, HAMpaBleHHbIX BAO/b O/1HOM MPSAMON.

15. Tpamyuposka amHamomeTpa. Meenelosanue 3aBUCMMOCTH  CHILB YIIPYrocTH OT
yATHHEHUs npyskuHbl. Onpenenexue KOdQGUUHEHTA yIPYroCTH NPy KUHDL.

6. McecnenoBanue CHIIbl TPEHUS CKOJTBIKEHHS.

|7. Wsyuenuwe cun ynpyroctd. Haxoxnaenue paBHOMEHCTBYIOIIEH HECKOJIBKMX CHIL,
HATTPABJIEHHbIX BIOIb OJIHOMN MPSMOT.

V. JlaBieHue TBEPAbIX Tell, sKUAKOCTEH 1 ra3oB (10 4)

Jlasnenue TepAbix Tesl. Criocobbl yBeInIeHN 1 yMEHBLICHNA JABICHHA. JlaBnenue B
KUAKOCTH ¥ rase. 3akoH Tlackans. PacueT jaBieHus XUAKOCTH Ha JHO M CTEHKM COCYAa.
Coobuaroumecs  cocyabl.  Mernonesosanne  1aBieHus B TEXHUIECKHUX yCTPONCTBAX.
['MapaBanyecKue MalluHbL.

Jlexionempayui; 3aBUCHMOCTD JaBeHUs TBEPAOTO Tela Ha OTopy OT HeficTBYHOLLIEH
CWIBI M TUIOWIAMM OMOpbl, 3aKoH [lackans, rHApaBMMYECKUH Npecc, PUCYHKH, TabIMLLBI,
cnaiiab. momeny. Buaeo(UIbMbl (B TOM ducie LUA(PPOBblE o0pasoBare/ibHble Pecypebl),
WILTIOCTPUPYIOLLNE H3yHdaeMble MOHATHS.

Jlabopamopivie pabomol i ONbIMbL:

18. Onpeseerne AaBlieHHs 3TajloHa KHJorpamMma.
19. Omnpenenedne 3aBAUCUMOCTH  MEXIY rnyOUHON [OTPYKEHHMs TAKEIbIX CBUHLOBBIX
KUpMUUel B MecoK H [aBJIeHNHEM.

20. Mcenenosanue npouecca BLITEKAHHWS BOOb!I U3 OTBEPCTHUS B cocyne.

VI. Atmocdepa n arMocpepHoe 1aBieHme (4 4)

Bec Bosayxa. ATMOC(epHOe AdBJeHHE. MeToabl u3MepeHus aasiaeHus. OmblT
Toppuuennu. [Tpubopsl A1 U3MEPEHNS 1ABIICHHSL.

Hemonempayuu. 0OHApYyKEHUE arMoc(epHoOro JaBieHNs, H3MEPCHUE aTMoc(epHoro
AaBieHns 6apoMeTpPoM-aHePOUIOM, PUCY HKH, rabULbl, chaliibl, Moaenu, Buaeo(uibMbl (B
TOM umcle LH(POBbIe 0OPA30BATENbHBIE PECYPChI), WITIOCTPUPYIOLLME M3yUdaeMble MOHATHS.

JlaBopamopHbsie pabomyl U ONviinel:

21. MsrotoBienue «0aHOUHOr0 HapomMeTpay.



VIL. 3akon Apxumena. [laasanne e (6 1)

JlelicTBHE JKMAKOCTH M ra3a Ha NorpyKeHHoe B HUX TEIO. 3akoH Apxumenaa. YcioBre
naaBanus Tel. BosayxoniaBanue.

Mevonempayuu;  3aKoH  ApXumena, PpHUCYHKH, TaOnMLbl, Claiabl, MOACIH,
BUneo(GiIbMEL (B TOM HHCIEe LH(POBbIE o0pa3oBaTeibHble Pecypesl), WILTIOCTPHPYIOMIHE
U3yvaeMble MOHSITHS.

Jlabopamoprsie pabonol 1 ONbLNbL.

22. Mismepetne BbITAIKHBAKOLLEH CHIlbI, neficTByoLIEH Ha MOrpyKEHHOE B KUAKOCTD TEJIO.
23. M3yuenune ycjl0BMH naaBaHus Tena B KUAROCTH.

24. OnpejefieHne MIOTHOCTH AEPEBIHHON TMHERKH THAPOCTATHHECKHM CrocoOoM.

VIIl. PaGora, MOLHOCTD, dHeprus (7 4)

PaGoTta. MouHocTs. DHeprus. [loreHunanbHas dHEPrus B3aMMOJCHCTBYIOLMX TEIL.
KuHeTHueckas 3Heprus. 3aKOH COXpaHeHHs MexaHudeckol sHepruu. McTOUHKUKM SHEPrUH.
HeB03MOKHOCTL CO3/1aHWsl BEUHOI0 ABUTaTCIA.

Jleniorempanuu.; W3MEHEHWe 3HEpruu Tea npy CoBEpLICHNH paboThbl, NpeBpallleHKs
MexaHudyeckoil IHepruu W3 OAHON (Gopmbl B APYTrytO, PUCYHKH, TaBIUIBI, Clanbl, MOICIH,
BUAO(MUIbMbL (B TOM uucie LM(POBbIE 06paszoBaTesbHble PECYPChI), HIMIOCTPUPYIOLINE
W3ydaemble MOHATUS,

JlaBopamopHuoie pabomol u OnbimNbL:

25. Usyuenue MexaHn4eckol paboTel 1 MOLIHOCTH.
26. VM3yuenue n3MeHeH s NoTeHuHansHoM 1 KMHETHYECKON dHEPrui Teja npu ABHKEHHH
Tena [0 HAK/IOHHOM NI0CKOCTH.

IX. [IpocTbie MexaHU3Mbl. «30/10T0€ NPABHI0» MEXAHHKH (7 4)

[MpocTele MeXxaHW3Mbl. HaknoHHas MIOCKOCTS. Poruar. MOMEHT CHIIBL. Y CJIOBHSA
paBHOBecHs pbluara. biok wn o cucTema GIIOKOB. «30j0TO€  TPABUJIO»  MEXaHMKH.
Kos(hprllneHT MoJe3Horo AeHCTBHS.

emoncmpayuy:  TPOCTbIE  MEXaHM3Mbl, PHCYHKH, TabNULbl, Claildbl, MOIEIH,
BueoduIbMbl (B TOM 4ucie Lu(poBbie 00pa3OBaTebHbIC pecypchl), WUIIOCTPUPYIOLIKE
W3ydaemble MOHATHS,

JlaGopamopHsie pabomol U ONbLMNbL:

27. IlpoBepKa yclloBHs paBHOBECHS pbitard.

28. Onpenenenne KIT/ HAKJIOHHOM MTOCKOCTH.

29. Onpenenerune KITA noaBuawHOro OnoKd.

30. OnpezesieHue MOJ0KEHUS LEHTPa TS/KECTH [10CKON (PUTypBbI.



TPEBOBAHUKS K YPOBHIO IO OTOBKH YUYAUIUXCA

B pesynbTare u3yueHus Kypea Gpu3nku 7 knacca yHeHUK JOJIKeH:

SHAMb/MOH UMb

> cMblcd  NOHATHI: (Qu3MuecKoe siBjieHne, QU3MYECKMH  3aKOH, BCILECTERO,
B3aUMOIAEHCTBHE;

» cmplc QE3MYECKHX BeJH4UHH: MYyTb, CKOPOCTb, Macca, [IOTHOCTb, CHild,
naBlieHre, paboTa, MOLIHOCTb, KUHETHHECKas SHEPrus, MOTCHLMAIbHAS SHEPTHA,
k03P (QHLIMEHT MOJIE3HOr0 ACHCTBUS;

» cmblea pusuyeckux 3akonos: IMackans, Apxumena;

PMEnLL

> ONHCBIBATH M OObSCHATL  (pusHyeckwe  siBJEHHA:  PABHOMCPHOE
npAMONHHElHOe ABWKEHHe, nepeiady aBIeHUs KUIAKOCTAMH ¥ razam,
nnasaHue ten, 1Mddy3nro;

» HCMOJB30BATHL (PH3NUCCKIe NPHOOPLI H H3MEPHTE/IbHbIe HHCTPYMEHTLI s
H3MepeHs PUIHUECKHX BeTHUIMH: PACCTOSHUA, TPOMEKYTKA BPEMEHH, MACCHI,
CHJIbl, AaBJICHHS;

» MPeACTABJATL Pe3y/abTaTbi HIMEPeHHil ¢ NOMOILBIO Tabanu, rpagrkos u
BBLISIB/JISITH HA JTOIl OCHOBC YMIHPHYECKHE 3aBHCHMOCTH: ITyTH OT BPEMCHH,
CHJIBl TPEHHSI OT CHJIbl HOPMAJBLHOTO JlaBlIEHHUS, CHITBI yIIPYTOCTH OT YUTHHEHHS
[IPYKMHbI;

» BbIpaKaTh  pe3YJALTATbl  H3MepeHud W pacueTos B e[IMHHIAX
Mesk1yHapOAHOH CHCTEMBI,

» NPHBOANTL NPHMEPHI MPAKTHYECKOI0 HCIO/Ib30BAHMNS $pH3HUECKHX 3HAHUH
0 MEXAHHYECKHUX ABJICHUSIX]

» pewarth 3a/la4i HA NPUMEHEHHE H3Y ICHHBIX QH3NUECKUX 3aKOHOB;

» OCYILeCTBASATH CaMOCTOSATE/IbHbIH IOUCK uHGopMannu
eCTECTBEHHOHAYYHOTO  COAePKAHUA ¢ HCIO/Ib30BAHMEM  DasJMUHBIX
HETOUHHKOR (YHEOHBIX TEKCTOB, CHPABOYHBIX A HAYUHO-MOIYIAPHBIX U3JaHUH,
KOMIIBIOTEDHBIX — 0a3  JIdHHBLIX.  PCCyPCoB Mureprera), ee 00paboTKy H
npeicTaBieHde B paszHbIX  (Opmax  (COBECHO, ¢ MOMOULLIO rpa)uKoB.
MATEMATHUYECKUX CHMBOJIOB, PUCYHKOB W CTPYKTYPHbIX CXEM);

» HCMOAL30BAaTL INpuolOpeTedHHblie 3HaHHg M YMeHHs B NpaKkTHYeCKOH

nedredbHOCTH H I]()BCG,-'IHEBH()ﬁ JH3HM OJIA pa[_LHOHEL'H:HOI‘U UCITOJTE30BaH KA
MpoCThbiX MEXAHH3MOB, obecrieHeHHs De3onacHoOCTH B rnpouecce HMCIO/1L30BaHKA
TpaHCOOPTHBLIX CpencTsB.

OBLUEYUYEBHBIE YMEHUMS, HABBIKI 1 CIIOCObbI JEATEJBHOCTHU

Ha ocroBanun Tpebosanuii [ocynaperseHHOro 00pazoBaTesibHOro CTaHAapTa 2004 r.

B COACPRaAHHH I{H.TIL:[-[,.".LL]}'J{EO-TCM‘-_".'l"I'lLIt‘CKUi"(‘: MAaHHpOBAHWA MpeaycMoTpeHo (I)O}].\J‘IHPOBEUII"IB

y LUKOALHMKOE 00LIey eOHbIX YMEIHI 1 HdBbIKOB. Y HHBEPCAIBHBIX CrocodO0B AEATE/IbHOCTH

W todesbix KomrereHuni. [puopureranmi da Hrane OCHOBHOIO oflilero 0bpazoBaHms

ABISAROTCH



Ho3Hasame1bHaA 0esameslbHOCHb:

» ucrnonb3opanue A [O3HAHMS oKkpyKatomiero - Mupa pa3IUIHbBIX
ecTeCTBEHHOHAYUHBIX ~ METOIOB: nadnoeHne,  W3MEpeHKe, IKCTIEPUMEHT,
MOJEIUpOBAHME:

» (hopMHupoBaHMEC yMeHUH pasiniathk (baKThl, I'MIOTE3bl, MPATHHBL, CleICTBUS,
;10Ka3aTesbCTBA, 3aKOHbl, TCOPHH,

» opnajieHne  aJeKBaTHbIMH criocoBamp  pelleHus  TEOpeTHHeCKHX "
JKCIEPUMEHTANIbHBIX 3e1atl

» TpuoOpeTeHHe OrlbITd BbIABHI/KCHIA rUroTes U1 00bSICHEHUS HW3BECTHDIX (axToB
1 FKCTIEPUMEHTATBHOM MPOBEPKI BHIABH raeMblX THIOTE3.

HHpopMayuoHHO-KOMMYHURANT (GHsI OCANIECJIbHOCHTb!

5 BiaJenyre MOHONOTHYECKOH W MANOrMUeCKoi pevblo, pasBUTHE CTIOCOOHOCTH
HOHMMATb TOUKY 3peHus cobeceiHuKa 1 NpU3HABATS [paBo Ha MHOE MHEHUE;

5 UCIOfB3OBAHME NS pELIEHHs TO3HABATENbHBIX U KOMMYHHKATHBHBIX 3a1a4
pasjMHHBIX HCTOUHHKOB HH(GOpMALIH.

Peqp.iexcuenas 0esamebHoCnb:

» BllajeHye HaBbIKaMH KOHTPONS OLEHKH CBOel [esTesbHOCTH, YMEHHE
[peABHAETh BOBMOIKHDIC pe3y/1bTaThbl CBOUX AEHCTBUH,;

» OpraHu3anns yueGHOH e Te/IbHOCTI NOCTAHOBKA LMW, [LJTAHUPOBAHHKE,
orpeenenre onTuMalibHoro COOTHOILEHUS Lleau W CPeACTB.

JlnnakTudeckas  MOJCIb 0OyueHnst M MeAarorniecKue cpejcTBa OTpakaroT
MO/IEpPHM3ALKI0  OCHOB yuebrHoro npouecca, HX [epeopueHTaLIMIO HA  JIOCTHIKEHME
KOHKpETHbIX ~ PE3Y/BTAaTOB B BUAC c(pOPMHUPOBAHHBIX yMEHMiI W HABBIKOB yHallMXesd,
0GO6ILEHHBLIX CcrocoboB  AeATETbHOCTH. dopmupoBaHye LETOCTHBIX npejicTaBneHnit 0
du3nUecKon KapThHE MHpa GyseT ocyllecTsiATbCsA B XOAC TBOPYECKOH [eATeNbHOCTH
yuaniMxesa Ha OCHOBC MUHOCTHOrO OCMbIC/EHMSA (QH3HICCKUX MpoIEeCcCOB H SIBNIEHUH.
Ocoboee HUMaHKe yIenseTcs Mo3HABATEILHON aKTHBHOCTH ydallliXcs.

[lpH BbINOJIHEHHH TBOPHECKKX paGor (opmMupYyeTCs yMEHNE onpeesTh aJeKBaTHBIC
criocobpl pelienus yueOHoH sanaumn Ha OCHOBE 3A/aHHBIX &JrOPHTMOB. KOMOMHHMPOBATH
H3BECTHBIE ANTUPHTMbI LEATENLHOCTH B CHTYALMAX, He Npearnoaraiix CTaHAapTHOro
NPUMEHEHUS O[HOTO H3 HHX, MOTHBHPOBAHHO OTKA3bIBATHCSA OT obpasua AeaTe/bHOCTH,
MCKATb OPUIMHAbHBIE PEILEHMS.

Vyaiuiecs J0JAHbI 1pHodpecTn yMeHHA 10 (pOopMUPOBAHHMIO coOCTBEHHOrO allropuT™Ma
pellieHis NO3HABATENBHBIX 3alat, GopMY IHPOBATD npobnemy LM cBoeit paboThl,
MpOrHO3MpPOBATE O>KMIAEMBIF Pe3yJIbTaT 1 COMOCTaBIATE ET0 C coOCTBEHHBIMW 3HAHMAMU.
Vyatiyecs A0JDKHbI HAyHUThCS NPEACTaBIITD pe3yJ/1bTaThl WHIMBUYATLHOM U TPYTIIOBOM
HO3HABATENLHON AeATeNbHOCTH B (Qopmax KOHCIEKTd, pedepara, pelEH3UHU, COUMHEHU,
pe3tomMe, NCClie0BaTe/IbCKoTo npoeKTa, IyOnHHHON Npe3eHTALHN.

Crieun(pUKoi _\_-'LI.efmo—Lf1cc.r1n:;101aa'i‘c_-|bCKof’i e TenbHOCTH ABMSeTCa €€ HanpaBneHHOCTh
Ha pa3BUTME JIMUHOCTH W HA HOJAYUCHHE  OOBEKTHBHO  HOBOTO MeCe10BaTeNbCKOIO
pesynpTaTa. Llelb 5-‘LL€6H-{)—chlc;unan'i'u_‘-'a;n';i\'-:'n'l LesTelbHOCTH — NprobpeTeHne yqalluMucs



1[mHatsa'l'enb}-io—ncc:seqoBzrrcgmcmi% KOMTITEHTHOCTH, nposia.:momeﬁm B OBAJCHNH
yl-li-iBl—.‘pC&J'Ibe!MH cnocobamMu OCBOCHUA ,‘16?1(."1‘811'1‘6.!‘!bHOCTI’L B pa'saumn CIIOCOGHOCTH K
yecsaegoBaTelbCKOMY MblLLIJIEHNUIO, B AKTUBKU3dllliK J'IMHHDC'FHOQ [o3uuu :y'ULaI.LLEEFOCH B
oGpa3zoBaTe/lbHOM MPOIECCE.

Peanusauus KasjeHaapHo-TeMaTH4eCKOro rana obecneynBaeT OCBOEHHE
o6LueyuebHbIX YMEHHH H KOMIETeHIWH B paMKax HH(I)()[]ME!lll-lOHHD—I\"OMMU’HHK‘dTHBHOﬁ
1esITebHOCTH; CIIOCOOHOCTH fepeaaBaTh COACPAAHNE TeKkeTa B C)KAaTOM WM pa3BepHYTOM
Bi/Je B COOTBETCTBHM C LEJIBIO yueOHOro 3aaaHus; NpoBOAHTD CMBICJIOBOW aHallM3 TeKCTa;
cO3/1aBaTh MNHCbMEHHbIE BbICKa3biBaHus, aleKBATHO nepefaroilye MpociyllaHHyio H
MPOUUTAHHYIO MH(OPMALHMIO € saaHHOI CTEeNeHblO CBEPHYTOCTH (KPaTKo, BLIOOPOYHO,
MOJHO); COCTABJATL [1aH, TE3HChl, KOHCIIEKT. Ha ypoxax yudanipecs IOJXHEI doJlee
yBEpEHHO OBIaAETh MOHOJIOCMYECKONH M AWHANOrMYeckor pe4blo, yMEHUEM BCTyMnaTb B
pedesoe oOLleHMe, yqacTBoBaTh B auasnore (NoHMMArhb TOUKY 3peHUs cobeceaHHMKa,
npu3HaBaThL MpaBo Ha HHOE MHEHWe), TPUBOAUTL MPUMEPBI, noaOuparb aprymMeHTbl,
nepehpazupoBatb MbICIb, (GopMyIUpOBaTh BBIBOIBI. Jlnst pelleHust MOo3HaBaTENIBHBIX H
KOMMYHHMKATHBHbIX 3a/ad yqallMMes fpejutaraeTcst MCnonb3oBaTh pasjinuHble UCTOUHHUKH
MHQOPMALIMH, BKJIOUYas IHLUHUKIONCAMH, ciosapy, MHTepHET-pecypChl H Jpyrue 0asbl
naHHbiX. B cooTBeTCTBUM C KoMMYHHKaTHBHOH 3anauet, cpepoil ¥ cUTyauued OO LEeHUS
OCO3HAHHO BbIOMpATh BbIpa3uTelbHble CPEACTBA q3blka M 3HAKOBble CHCTEMbl: TEKCT,
tabnuiy, cxemy, ayIMOBH3YaJbHbIHM PAL U 1P

Vuyalupecs 101KHbI YMeTh pa3BepHyTo 000CHOBBIBATH CY’KIEHHS, 1aBaTh OMpeaeseHns,
[pPUBOAMTL J[OKa3aTenbCTBa (B TOM  HHCIE OT [IPOTHBHOr0), OOBACHATH H3YHEHHbIC
HONOWEHMS HA  CAMOCTOATENBHO  MOAOOPAHHBIX  KOHKPETHBLIX npumepax, BIaieTh
OCHOBHBIMK BHIAMHM  TYOITMUHBIX BBICTYTIIEHWH (BBICKA3bIBAHMS, MOHOJIOT, OHCKYCCH,
HosneMuKa), ClefoBaTh ITHUECKMM HOpMam i [paBuilaM BefeHMs Juanora, [MCIyTa.
[lpejnonaraercs yBepeHHOE HCIIOJIB30BAHME YHALMMUCS MYJIbTUMEIMAHBIX PECypcoB X
KOMIBIOTEPHBIX TeXHOJIOTHH JUTs oGpaboTky, Tiepefadn, CUCTeMaTn3amii uHpopMalmu,
co3maHusi 0a3 JlaHHbIX, MPEe3eHTAlMK pe3ylbTaToB Ho3HABATENLHOR M MPAKTHHECKOH
NesTeNbLHOCTH.

JIAHUPYEMbBIE PE3YJIbTATHI

1.1 Tlaanupyembiii pesyabrar: PacrnosHasarh MpobieMbl, KOTOPbIE MOXKHO PEIIUTD
ApW TMOMOLLH  (PU3HHUECKUX  MCTOIOB: AHAM3HPOBATHL  OTJIENIbHbIE  OTarlbl  MTPOBEICHH
MCCae10BaHuil U HHTEPNPeTHPOBATL Pe3y 1bTaThl HAO O AEHWH U OMbITOB.

Y MeHHst, XapaKTePU3yOLLUe J0CTHAKCHHE [IAHHPYEMOTO pesylbrara:

1) Pacrio3HaBaTh MpobsieMbl, KOTOPbIE MOXKHO PEHIMTE TIPH [OMOLIM (U3UIECKUX
METO0B.
1) AHanu3upoBaTh OTAe/bHbIE DTAllbl POBEACHHS Uccael0BaHui: [TPOBEPSEMYIO

rUroTe3y, Xol OfbiTa (Ha3Ha4uecHHE yacTen 'jl{CIleHMGHTEU'leOﬁ }”CTE’(HOBKH), I’lp@ﬂC"{“&BJI@HHG
pe3yJ/1bTaToB.

1.2 Maanupyembiii pe3y/bTaT: [POBOANTL OIBITHI o HabMroeHHI0 (QU3HUECKUX
qBEHUI U UX CBOMCTB: [pU 3TOM COOMpaTh YCTAHOBKY H3 Mpe/s10KEHHOI0 000pyl0BaHMs,
OIMUCHIBATE X0 OIbITA H (DOPM)/HMPOBST}: BbIBO/JbLI.



YMeHHst, XapakTepu3yole 10CTHKEHUE MLIIaHUPYEMOro pe3ynbTraTa:

1) Bribupars 000opy1oBaHue B COOTBETCTBHH C LEJIbIO HCCIIEI0BAHUA.
2) Cobuparb yCTAHOBKY M3 MMEHOLErocs 000pya0BaHus,

3) OnucbiBaTh X0 UCCIEI0BAHMS.

4) JlenaTb BBIBOA M0 pe3ynbTaTaM UCC/1e10BaHusl.

KpuTepueMm 10CTHIKEHUS MIAHUPYEMOro pe3y/ibTaTta Ha 0a30BOM YPOBHE CUHTAETCS
CaMOCTOSITEILHOE BBIIIONIHEHHME [IPU [TPOBEAEHUU UceneaoBanus 1. 2, 3 u 4. Kpurepuem
JOCTHKEHHMS IJIAHUPYEMOT0 pe3yJibTara Ha MOBLILIEHHOM YPOBHE CUMTAETCS BBIITOITHEHHUE
BCeX MepevrclieHHbIX MYHKTOB 1-4,

1.3 Ilnanupyembiii pesyabrtat:  [lpoBoanTh npsamble W3MepeHHs (U3UYECKUX
BEJMUMH: APOMENCYMOK BPEMEHU, PUCCINOAHIE, Mdecd mead, 00vemM, culd, memnepamypd,
ammocgheproe  dagaeniie, TpU ITOM  BbIOHPATbL ONTUMAallbHbIA CMOCO0 HU3MEpPEHUs U
MCTONb30BaTh NMPocTeiiline MeTOAbl OLEHKH MOTPeIIHOCTERd U3MEPEHHH.

YMmeHust, XapakTepu3yroulMe J0CTUKEHHE MIIaHUPYEMOro pe3ybTaTa:

1) Beibupars n3mepuTensHbii NpudOp ¢ y4eTOM €ro Ha3HadyeHus, UeHbl JeJIEHUS U
rnpejesoB U3MepeHus npudopa.

2} [TpaBuiibHO COCTaBAATL CXeMbl BKIHOUYEHHS M3MEpUTENbHOIO npubopa B
IKCMEPUMEHTAbHYIO YCTAHOBKY.

3) CunTbiBaTh MOKa3aHWs NpPUOOPOB ¢ UX OKPYIJIEHHEM L0 OnrKaMiero mrpuxa
LLIKAJIBI,

4) [Ipy HEOOXOAUMOCTH MPOBOAUTL CEPUIO U3MEPEHUH B HEU3MEHHbIX YCIIOBUSIX
M HaXOIUTh CPEIHEE 3HAUCHHE.

5) 3anuchiBaTh Pe3ybTaThl U3MEpPeHUit B BUAe HepaBeHcTBa X TAX, obo3Ha4yaTh
3TOT MHTEPBAJ HA YWCIIOBOH OCH, COBNaAaroLLel No BUAY €O LWKaa0H npudopa.

0) B npocreitiumnx ciydasix cpaBHUBATL TOYHOCTb H3MEPEHHMs OJHOPOJAHBIX U

Pa3HOPOAHBIX BEIHUYMH MO BEJIMYUHE UX OTHOCUTE/IbHOM MOIPEIIHOCTH.

KpuTepnem 10CTHIKEHHS TJIAHHPYEMOro pesysibTata Ha 0a30BOM YpPOBHE CUUTAETCS
BbIMOJIHEHHE [IpY NPOBEAEHHH NPAMOro W3MepeHus 1. 2-5; a Ha [0BbILIEHHOM YPOBHE BCEX
MepeunciIeHHbIX MyHKTOB |-6. AOcontoTHas MOrpeuiHoOCTh W3MEPEHUS L1 UCMOIb3YEMOro
npudopa npeasaraeTcs B TeKCTe 3a/laHKsl WK B CIPABOYHBLIX MaTepuanax.

1.4 [lnanupyemblii pe3yabTaT: [POBOANUThL UCCIIEJ0BAHME 3aBUCUMOCTH (DH3UUYECKUX
BEMWUYMH,  3aKOHOMEPHOCTHM  KOTOPbIX  M3BECTHbI  ydallMMCs:  yKa3biBaTb  3aKOH
(3aKOHOMEPHOCTb), CBS3bIBAIOLIMU (PU3MUECKKMe BeJMYUHBI, KOHCTPYHPOBATh YCTAHOBKY,
(PUKCUPOBATH pe3ybTaThl MOJYYEeHHOH 3aBUCHMOCTH (DU3MHYECKHX BEIMYMH B BHE TaOIHIL
1 rpapMKoOB, JeNnaThb BbIBOMbI [0 pe3y/ibTaTaM MCCleN0BaHMS.

YmeHus, XapakTepH3yOLUHe JOCTHIKEHHE IIAHHPYEMOT0 pe3yibTaTa:

1) KoHcTpynpoBaTh IKCNepUMEHTANbHYIO YCTAHOBKY Ha OCHOBE IMpeUloKeHHOH
PUIOTE3bl ¥ W30BITOYHON HOMEHKIATYpPhl 000PY/10BaAHHUS.

2) [1poBOAMTL [IpsiMble H3MEPEHHS BelHUYMH, yKa3blBas nokasaHus B TabiuLe Wiu

Ha rpaguke.

3) CTpouTh rpaduK 3aBHCHMOCTH 10 Pe3yIbTaTaM W3MEPEHHH.
4) DopMyIMpOBaThL BbIBOA O 3aBUCHMOCTH (PH3HUECKHX BEJTHYMH.
5) OuenuBathb 3Ha4eHUe “ (hu3rHuecKkui CMBICII ko3 puLreHTa

MPpONnopUMOHAlIEHOCTH.

K}JHTC]DHCM HOCTHUMEHHWS TNaHUPYEMOTO pe3yilbTdTa Hd DazoBOM YPOBHC CHHUTACTCA
BBINMOJHEHHE MPH MPOBEIACHHK [PAMOIO H3MCPeHHs 1. 1-4; d Hd [MOBbLIIIEHHOM YPOBHE BCEX
[ICPEHHUCICHHDBIX MYHKTOB J-S.ﬂﬂﬂ HaxOmaIeHW a0COIIOTHON [MOI'PEIIHOCTH HBMGpeHHﬁ



yualmmMcs MpeiaratoTcs CrpaBovHbIC TaG MLl TOFPEITHOCTEH UCMONB3yeMBIX CPEICTB
H3MEPEHUH.

1.5 Muanupyembiii pesyabrar:  1IpoBO/AHTL KOCBEHHBIC n3MepeHns (QU3NIECKUX
BEMUMHIPH BLINOAHEHAN W3MEPEHN cOOUPaTD JKCIEPUMEHTAbHYIO YCTAaHOBKY, ClACLyA
[pe/IOKEeHHOM  MHCTPYKLMHM,  BBIMMCIATE  3HAHCHHC BeMMUYMHBI W AHAJIM3UPOBATDH
[oNyYeHHbIe Pe3yNbTaThl C YHETOM 3a/laHHON TOTHOCTH M3MEPEHUH.

Y Menust, XapakTepu3yIoLiue A0CTHKEHHE NaHnPYEeMOro pesylbTatd.

1) [lo u3ydeHHOMY 3aKOHY WM (OPMYJIE ONPEAenATh Gusnueckue BETMIUHBL,
[o/1esKalle npaMomMy U3MepeHHo.

2)

2) CobupaTh M3MEPUTENbHYIO  YCTAHOBKY 110 NPEMJIOKEHHOMY repevHto
000pYy/10BaAHMS.

3) ITpoBojUTh HEOOXOMUMBIE MPSIMBIE U3MEPEHHI B COOTBETCTBHN € Mpea10kKEHHOH
MHCTPYKLIMEH.

4) 3anucbiBaTh Pe3ydbTaThl MPAMbIX W3MepeHHil ¢ ydeToM 3ajaHHbIX aOCOIHOTHbIX
NOrpeLlHOCTel H3MepeHHil.

5) BbluucaaTh (€ MCMOJNb30BAHHEM KajabKyJIsgTopa) 3Ha4YeHHE 7y wn3MepsieMou
BEJIMUHHDI.

KpuTepreM AOCTHKEHHMS TUIAHWPYEMOro pesylbTaTa Ha 6a30BOM YpPOBHE CUMTACTCS
BLITTOTHEHHE MpPH MPOBELEHHH KOCBEHHOIO M3MepeHus II. [, 2,3, 5; a Ha [OBBILIEHHOM
YpOBHE BCeX MMepeunc/eHHbIX MYHKTOB 1-5. [lns HaxoxkaeHHst abCOMOTHON NMOTPEMIHOCTH
W3MEpEHUI yuallMMesl MpealarafoTes CrnpaBotHbIC TabNULbl TOrPELLHOCTEN UCIOAbL3YEMbIX
CPe/CTB M3MEPEHHH,

1.6 [lhnanupyemblii pe3yabTaT: aHaIW3MpoBaTh  CUTYyalUH [MPaKTHKO-
OPHEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HHUX TMpOABICHNC M3YYeHHBIX (U3NICCKUX
SBACHMI WM 3aKOHOMEPHOCTEH U NPUMEHATh UMEIOLLIMECS 3HaHUA I MX 00BbsiCHEHUS.

VMeHusi, XapakTepyu3yroliue J0CTHKEHNE MTAaHHPYEMOTO pe3y IbTaTa:

1) Pacrio3HaBaTh B CHTYalHsX MPaKTUKO-OPHEHTMPOBAHHOIO XapakTepa posiBJieHKe
M3YUEHHbIX IBJIEHUH, MPOLIECCOB U 3aKOHOMEPHOCTEH.

2) IlpuMeHATb UMEIOLLME 3HAHMS 1L 00bACHEHUS POLIECCOB W 3aKOHOMEPHOCTEH B
CUTYaLMAX MMPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

1.7 aanupyemblii pesyabrat: [ToHUMaTs NPUHLKTIEI neficTBUS MalliliH, MpubopoB
TeXHMUYECKHX YCTPOHCTB, yCnoBus 0e30MacHOr0 HCIl0L30BaHms B MOBCEAHEBHOM KHU3HH.

YMeHus, XapakTepu3yoLlne J0CTHKEHHE MIIaHHPYEMOro pesy ibTaTa:

1) PasznnuaTh (yKkaseiBaTb) MpPUMEpbl MCMOJb30BaHMAA B ObITY M TEXHHKE
(QU3MUECKNX SBJEHUH 1 MMPOLECCOB.
2) O6bSCHATH (C ONOPOH Ha CXeMbl, PUCYHKM W T.I1.) NPUHLKIL JeRCTBUS MallWH,

npuBOpOB M TEXHWYECKHUX YCTPOWUCTB M YyCJIOBMA HX 0e301acHoro MCIOoNb30BaHusd B
MOBCEIHEBHOHM KHU3HMU.

1.8 [luanupyemblil pe3y/bTaT: KCI10/1630BaTh [PH BbUIOJIHEHHH yueOHbIX 3a1a4
HAYYHO-MOMY/ISIPHYIO JIMTEPATYPY O pusnuecKuX ABIEHUSX, CTPaBOYHBIC M31AHUA (Ha
OYMaKHBIX W JMEKTPOHHBIX HOCUTEIIAX 1 PECyPCbl Internet).

Y MeHusl, XapakTepy3yroLne J0CTHKEeHNE TIAaHUPYEMOTO pesy ibTaTa:

1) Wcnonb308arh npy BbINOAHEHMH yHeOHbIX 3a/1a4 ClIPaBO1HbIC U3/1AHMS.

Z) [lpn  uTeHHM HAYHHO-NOMYJAPHLIN - TEKCTOB oTBEYaTb Ha BOMPOCHI MO

COOCPIRAHNIO TeKcTd.
s}

3) [ToHumaTh cMbIc (PU3MUECKHX TEPMUHOB [PH YTEHUH Hay4HO-NOMYyJSPHBIX
TEKCTOB.



4) [ToHMMaTb UHPOPMALMIO, [IPEICTABICHHYIO B BH/E Ta0JIML, CXEM, IPA(UKOB U
nMarpamMm 1 npeo0pasoBeIBaTh HH(POPMALMIO U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYTO.

5) [IpumensTs MH(MOPMALMIO W3 TEKCTOB (U3MYECKOr0 COAEpKaHus Mpu
BBIMOMHEHUN YUeOHEBIX 3a1ad.

2.1 [laanupyembiii pe3yabTaT: pacrno3HaBath (GU3MUecKue ABAEHUS U OOBACHATHL Ha
OCHOBE MMEHLIMXCS 3HAHWMI OCHOBHbIE CBOMCTBA MIIW YCIIOBUS NPOTEKAHMUS SABJIEHNUH

YMeHus, XapakTepu3yHoLHe J0CTHIKEHUE MIIaHHPYEMOT0 pesybTaTa:

1) Pacno3naBath sBAeHME [0 €ro ONpeiesieHUto, ONMUCAHUI0, XapaKTepHbIM
MpHU3HAKaM.
2} Paznuuare ans  NaHHOro  SIBA€HMS OCHOBHbIE CBOWCTBA WM YCJOBMS

[MPOTCKAHUWA ABIICHHKSL.

~

3) OOBSICHATH HA OCHOBE MMEIOULIMXCS 3HAHMHM OCHOBHbIE CBOMCTBA WIIM YCIOBUS
NPOTeKaHHs SBIACHHS.

4) [lpUBOAMTL IPUMEPLI MCIIOAL30BAHMS SIBIEHMS HA [IPAKTUKE (WJIM [POsIBIICHUS
SIBJIEHUS B IIPUPOJIE)

2.2 llaanupyembiii pesyabraT: ONUChIBaTL U3yUeHHbIE CBOWCTBA Tell U (U3UUecKue
SBJICHUS, MCOONb3ys  (DU3UUHECKHe BeNUYMHbBI, Npy ONMCaHWM, BEPHO IepenaBaTh
pu3HUYecKuit CMbICI MCIIOJIb3YEeMbIX BelWYMH, WX 0003HAYEHMsI W eNMHULbl W3MEpPEHMS;
yKa3biBaTb (OPMYTbl, CBA3bIBAIOLUIME AAHHYIO (DU3UHECKYIO BEJIWYWHY C JApYIUMH
BEJIMYMHAMH, BBIYMCIISATEL 3HAYEHHE (PM3UYECKON BEJIMYKUHEI.

YMeHHs, XapaKTepU3yLollKe JOCTHIKEHHE [JIAHHPYEMOro pe3yJibTara:

| ) OnuceIBaTh U3YYEHHLIC ABJCHHMS, UCITOB3Y S (I)MBH'-ICCKHG BEJIMHHMHEI, pa3jinidn
(l)l’f’il'{LIECKHIT‘I CMBICH I-ICIiOJIl:'S_\_*’E‘I\'K)FI BeJIMUMHBI, ee 0003HaYeHUs U COWMHHUUBI U3MCPCHHA.
2) McenonibzoBarth JU1s1 BLISIBIIEHHMS CBOWMCTB Tell, SIBJIEHHH U [MPOLECCOB (PU3HUHECKHE

BE/IMYMHBLI M (POPMYIbl, CBS3bIBAIOLUME JaHHYIO (U3UUECKYHO BEJIHMYHMHY C APYrHMH
BEJIMHUHAMM.

3) BbruncisTe 3Ha4eHHe BEJIMYMHBI [1pY aHalln3e sBIeHNH.

2.3 [laanupyemblii pe3yabTaT: aHAIM3UPOBATL CBOMCTBA Tell, (hU3HYeCcKUe SABIECHUS U
MPOLECChl, HCIMONb3ys (U3MYeCKHe 3aKOHbl M TPUHLUMIBL, [IPU  3TOM  CJIOBECHYIO
(pOopMYIMPOBKY 3aKOHA M €ro MaTeMaTHUYECKOE BbIPaKEHMUE.

YMeHnus, xapakTepusyoue 10CTH/RKeHNHE MJIaHUPYEMOro pesylibTarta:

1) Paznuuarh CIIOBECHYHO [])Op[\fl_\-";'[ HPOBKY M MATEMATHHECKOEC BbIPAKEHKME 3aKOHAd.
2) anMeHHTb 3aKOH OJis1 aHaliksa IMpoLeccoB U SIBJICHHUH.

2.4 [lnanupyemblii pe3yjabTaT: pellarts 3a/aqyu, UCIoNb3ys (PU3UUEcKre 3aKOHbl: Ha
OCHOBE aHa/in3a YCJOBHS 3a7a4ud 3arnmchbiBaTh KPaTKOe YCHOBME, BbLAGATL (PU3UUYecKue
BEAMUHMHBI U OPMYNbl, HEOOXOAMMbIE 115l €€ PELUEHMS M MPOBOANTD pacueThl.

YMeHus, XapakTepu3youme JOCTHAKECHHUE IIIaHHPYEMOro pe3ynbraTa:

1) [lpymeHsTe  3aKkoHbl W (POpMYyMbl s  pelleHMs pacyeTHbIX 3ajay ¢
vcrojbp3oBandeM | Gopmynbl:  3anuchiBaTb  KpaTKoe Yyc/loBME 3ajayd, BbLAENATH
QU3MUECKYIO BEJIMUMHY, HEOOXOAUMYHO /115l €€ pelleHus] U IIPOBOJUTL pacueThl (PU3NIECKON
BeJIMUYMHBI.

2) [MpumensTh 3aKkoHbl W (POpPMYJbl [ pEeLIeHWs PacyeTHbIX 3ajad, ¢
MCMOJb30BaHMEM He MeHee 2 (opMysl: 3alluCbiBATh KPATKOE YCIOBME 3aladyu, BblACJATh
(pu3MHeCKHe BEIMUMHBL U (POPMYIIbI, HEOOXOAMMbBIE JUIst €€ PelLleHUs W MPOBOAWTL pacyeThl
(hM3HMYeCKON BETHYHHEI.



®OPMbl U CPEJACTBA KOHTPOJIA

OCHOBHBIMM METOIAMH MPOBEPKH 3HAHMKIT K VMEHWH ydaluxes no (uznKe sBASKOTCH
YCTHBII ONpoC, MHCbMEHHBIC 1 nabopartopHbie padoThl. K nucbMeHHbIM (opMam KOHTPOIA
oTHOCATCS: (U3MUECKHe AMKTAHTbl, CaMOCTOATCbHBIC H KOHTpOJIbHbIE PabOThbl, TECThL.
OcHOBHBIE BHBI IPOBEPKH 3HAHWUH — TEKyIas 1 UTOroBa. Tekyinast nMpoBepka MPOBOAUTCA
CHCTEMATHUECKH W3 ypoka B ypok, a wurorosas — IO 3aBEpIICHUN TEMBI (paszena),
LWKOJBLHOTO Kypca.

Hiuske mpusedetbl  0000LEHHbIE TU1AHBI  YCTHBIX OTBETOB Y4aLLMXCs, KPUTCPHH
OLEHUBAHUS YCTHBIX OTBETOB, MMCHMEHHBIN KOHTPOILHBIX H 1abopaTopHbIX padoT, a TAKKE

nepeveHb OLIMOOK, OTHOCALINXCS K rpyGbiM 1 HerpyObiM OLIMOKaM 1 Hel01eTaM.

OBOBLIEHHBIE MJAHBI YCTHbIX OTBETOB YUAHINUXCH

G uzuueckoe A6AeHe

|. IlpusHaku sBJEHHM, 10 KOTOPbIM OHO obHapyxKuBaeTcs (U1u onpeeNeHue).
2. Yci0BUS, [IPU KOTOPLIX MPOTEKAET ABICHHUE.

3. CBs3b JIAHHOTO SIBIEHUSA C APYTUMH.

4 OBbsicHeHME BIEHUS HA OCHOBE HAaYYHOIl TEOPHH.

S. npUMEpbl UCIOb30BAHHS ABICHNS HA NIPAKTAKE.

Dusuueckul ONLIM

Llenb onblTa.

Cxema olibITa.

Y C10BUSL. TIPH KOTOPBIX OCYLHECTBISICSH OTbIT.
Xoa ornbita.

PesyabTar OflblTa.

Ln 4 1w 1 —

D u3uueckoe ROHAMUE, B TOM 1UCIIC d)tﬁln'[leﬁ'l{ﬂfl GeJlUUUHA

| Slgnemue Win CBOMCTBO, KOTOPOE XapakTepu3yeT AaHHOE HOHATHE (BeslHUMHA).
2. Onpegenetine MOHATHs (BEIMUNHDI).
3. (opMyJibl, CBA3bIBAIOIIME AAHHYIO BETMHIHY C APYTHMH.
4, EauHMilbl BEHYHHbIL.
S. CrnocodObl M3MEPEHHs BETHHMHDL.
3aKoH

1. @opMy/IMpOBKa M MATEMaTHUECKOE BbIPAKCHUE 3aKOHa.
2. OnbIThl, NOATBEPKAAIOLIME CTIPABEANHBOCTD 3aKOHA.

3. [TpuMepb! MOATBEPKACHHUS 3aKOHA Ha MPAKTHKE.

4. Ycnosust pMMEHEHMs 3aKoHa Ha NPAKTHKE.



@D u3uyecKkas meopus

N~ U o —

A

OnbITHOE 000CHOBAHME TCOPHIL.

OCHOBHDIE MOHSITHS, ONOKEHUs, 3aKOHbI, IPUHLHIbL B TCOPHH.
OcCHOBHBIE CJIEICTBUSI TEOPUH.

[pakTuyecKoe NpUMEeHEHHE TCOPHH.

. I'panuLbl IPUMEHUMOCTH TEOPUH.

H,U HoOOp, MEXUHU3M, MAWUHA

L) I

b

. Hasnagenue ycTpOHCTBA.

. Cxema ycTpo#cTBa.

[MpuHuMTT AeficTBIS yCTPOHCTBA.

. IlpumeneHue 1 npasuia noib30BaHNA YCTPOHCTBOM.

KPUTEPUHU OLUEHUBAHUWS

Ouenka OrBeTOB YHAILMXCH

OueHKa 5 CTABWTCS B TOM Cllydae, eCilu y4aliics

[OKA3bIBAET BEPHOE MOHUMAHNE (PU3MTECKON CYIIHOCTH paccMaTpHBaeMbIX
ABJEHM M 3aKOHOMEPHOCTEI, 3aKOHOB 1 TEOPHH, NaeT TOTHOE orpejiesieHye 1
UCTONKOBAHHE OCHOBHbIX MOHSATHH, 3aKOHOB, TEOPHH, & TaloKe NPpaBUiIbHOC
onpejiefeHne GU3MUECKNX BEJIMUHH, UX CAMHHLL 1 crocoO0B U3MEPEHHUS;
MPABHIILHO BbIMOJHAET YEPTEXKH, CXEMBI 1 rpa Uk,

CTPOWT OTBET MO COOCTBEHHOMY I171aHy, COMPOBOMKAALT pacckas HOBBIMU
MpUMEpPaMK, YMEET MPUMEHHUTb 3HAHWA B HOBOIl CUTYalMH MPH BbIMOJIHEHUH
MpaKTHYECKUX 3alaHmnH;

MO’KET YCTAHOBUTb CBSI3b MEK/Y H3YHAEMbIM W PAHEE H3y4CHHBIM
MaTepHaloM 110 Kypey (GU3KKH, a TAKKe C MaTepuaioM, YCBOEGHHBIM TTPH
W3ydeHHH APYrUX MpeamMeTosB.

Ouenka 4 cTaBUTCst, €C/lM OTBET yHUCHHMKA

e yJIOB/IETBOPSIET OCHOBHbIM TPEOOBAHMAM K OTBETY Ha OLCHKY 5, Ho jaH Oe3

HCIIOMb30BAH S COBCTBEHHOrO N1aHa, HOBbIX IPUMEPOB, O€3 NPUMEHEHN
3HaHMil B HOBOM cuTyalnu, 0e3 UCro/b30BaHms CBsA3EH ¢ paHee U3YYEHHBIM
MaTEePHATOM M MATEPHAIOM. YCBOCHHBIM NIPH U3yHEHNW IPYTHX MpeJIMeTOB;

o ecnu yualuiics A0MyCTH OUHY OWHOKY UK HE GoJiee ABYX HELOYETOB H

MOYKeT UX UCITPaBuTb camMocToATe/1ILbHO UK C HEOOJIbIIOH MOMOLLBLHO )/'-IHTGIIFI.



Ouenka 3 craBuTCa, Cili yuaImics

e IIPABMJIBHO MOHMMACT uU3MIECKYO CYIHOCTD paccMaTpUBacMbIX SIBIICHUM 1
'381\'0]"]01\18}31-10(:1"@}‘/}1, HO B OTBETE MUMEROTCH OTHOEeNbHBIC ﬂpOﬁEJ’IH B YCBOCHHH
BOMNPOCOB Kypca (u3KKit, HE npensTCTBYOLLNE nanpheiilieMy YCBOCHUIO
npo rpam MHOIO Marepl fana:

@ _\_"MC’:‘T ﬂpl-l!\-'lt‘l-'lﬂ'ﬂ: l']O_Tl}’LiCl-H-i ble 3HaHWA TTPH pt‘LIlCHHH ﬂpOCTbIX 3ajad €
CHO/b30BAHHEM [OTOBBIX hopMyJi, HO 3aTpy/AHACTCA NPY PELICHAM 3802,
TpedyomuX npeoOpa3oBaHyd HEKOTOPBIX GopmyIL;

e jomnycTun He Oonee onHoit rpy60oii OWKOKHK 1 ABYX He0ueToB, He Oosee
onHol rpyGoi 1 0HOH nerpyboit olndky, He Goree ABYX-Tpex Herpyobix
oLIMGOK, 0LHOi Herpydoit OLLIWOKH 1 TPeX HE0HETOB;

o JOMYCTHI HETbIPE M/ MATH He04eTOB.

Ouenka 2 CTaBUTCA, €CIH1 yualumcs
e He oBNajesl OCHOBHBIMH JHAHMIMW W YMEHUAMK B COOTBETCTBUHN C
TpeGoBaHMSIMMI PO FpamMMbl U 0Ty CTH Gonplie olKrdoK 1 HeA0HETOB, yeMm
HeOOX0AMMO A5 OLEHKH 3.
Ouenka 1 cTaBuTcs B TOM ClTyHac, ec/Iy YUEHUK

e He MOKET OTBEeTHTD HM Ha OJIHH U3 NOCTAaB/IEHHBIX BOﬂpOCOB.

OueHKa NHcbMeHHbIX KOHTPOJbHbIX PadoT

OueHKka 5 cTaBUTCs 3a padoTy, BbIMOTHEHHYIO MTOJTHOCTBIO 6e3 oundoK

Hea1o4eTOB.

Ouenka 4 craBuTcs 3a padoTy, BLIMOTHEHHYIO TONHOCTBIO, HO TPH HaM4Yuy B HEH

He Gosee 0aHOMN HerpyOOH OLLMOKM M OJIHOr0 HenoveTa, He fonee TPEX HEAOUETOB.

OuenKa 3 CTABUTCS, €CNU YHEHUK NPABHILHO BBLINOJIHKA He MeHee 2/3 Beel padoThbl
uny fomnycTun He dosee o0l rpy0oit oKHOKK 1 ABYX He1oueToB, He Bonee OAHOM rpyoo#
W onHoi HerpyOo# omnOKH, He Gonee Tpex HerpyObIX oL1BoK, oaHON Herpyoon ouMOKK U
Tpex Helo4YeTOoB, TIpH HallMHHH yeThIpEX-TIATH HEA0UCTOB.

Ouenka 2 CcTABMUTCSH, ECIIK HHUCIIO o1IMO0K ¥ HEJIOHUETOB ﬂpeBbICHHO HOpMY s

OLEHKHM 3 WK MPABUIbHO BbIMOJIHEHO MEHEE 2/3 Beelt paboThl.

Ouenka 1 cTaBuTCH, €CIIH }“{EHHK cOoBCEM HC BLITIOJIHHU]T HH OIHOI'O 3aaHmnsd.



Ouenka 1a60paTOPHBIX paboT

Ouenka S CTABUTCS, €CAW YUalluics BbIMOIHACT paboTy B onHOM obbeMe C
coBonerHeM HeobX0IMMOl MoCTe10BaTENbHOCTH MPOBEACHNA OIIBITOB 1 W3MepeHni;
CaAMOCTOSITEC/ILHO U paliMOHabHO MOHTUPYET Heobxoaumoe 00opy0BaHKUE; BCE OMITDI
MPOBOJUT B YCIOBHSIX U PEKUMAX, oGecreurBaroMX nojydyeHue NpaBuiibHbIX PE3y1bTaTOB
U BLIBOIOB: COOMIOMAeT TpeGOBaHMs MPaBKl 0€3011aCHOr0 Tpyaa; B OTHETE MpaBUJIbHO U
aKKYPATHO BbIITOJIHACT BCE 3aMUCH, Tabnuilbl, PUCYHKH, YEPTEXKHU, rpauKn, BbIYKUCIICHHUA,

MpaBrIbHO BBITTOJIHACT aHallng ]']O!'pt‘l.[.l]1(’)(,"['{:‘1{.

OueHka 4 CTaBUTCS, €C/IM BbIMOMHEHb! TpeOOBAHNA K OLEHKE 5, HO AOIYILEHO 1Ba-
Tpu HenoueTa, He Gosee 0HON HerpyOoi oluMOKKY ¥ OIHOIO HEJ0HETA.

Ouenka 3 ctaBuTcs, eciii padoTa BeIMOITHEHa He MOJIHOCTBIO, HO 00Bem
BLIMOMHEHHON HaCTH TAKOB, Y4TO NO3BOAET MOMYHHTh NPABH/IBHBIE PE3YNIbTATRL 1 BRIBOIDL,

eC/IM B XO/I€ POBEAEHMS ObITa K H3MEPEHHI Obl1K A0MYLLEHb! OLIHOKH.

Ouenka 2 cTaBuTCs, eciiy paboTa BBITIONHEHA HE TTOJIHOCTEIO, 1 obBeM
BLINOTHEHHOI YacTH paboThI He [103BOISET CAENaTh IPABMIIbHBIC BEIBOBL CC/IH OTBITHL,
W3MepeHHus, BBIUUCIEH IS, HabII0/IeH sl TTPOH3BOAMIINCE HETIPABHIIBHO.

OueHka | cTaBUTCA, €CH YHALIHIICs COBCeM HE BLIMOIHNWI pabory.

Bo Bcex ciydasix OLEHKa CHUKACTCA, €ClIi YHEHHK HE coboaan TpeboBaHui
npasua 0e301acHoro Tpyia.

NEPEYEHDb OIUNBOK

I'pyovie ouioKU

1. Hesnauue orpeae/ieHui OCHOBHbBIX MOHATHI, 3aKOHOB, IIpaBUJl, OCHOBHBIX
nonoykeHnit Teopuu, Gopmyt, 00UIEIPUHATBIX CUMBOJIOB obo3HaueHus
GU3MUSCKUX BEHYMH, SUHUIL X H3MEPeHUS.

HeymeHue BblAeNsATh B OTBTEC [TIABHOE.

Heymenue MpuMeHsTh 3HaHust AN PeLIeHust 3a1a4 1 00BsICHEHHUS

(hDU3NUECKUX ABIEHHIT; HENPaBHIILHO CHOPMYTHPOBAHHEIE BOTPOCHI 3a/laun

WM HeBepHble 00bICHEHHS XOa ee pelleHHs; He3HaH1e MPHEMOB peLICHNA

3a7a4, AHANOCHUHbIX paHee PeLeHHbIM B K1acce; OLnOKHY, NOKa3biBaroLLM1e

HerpaBWIILHOE MOHUMAHKE YCIIOBHS 3aa41 WK HEMPaBrITbHOS

HCTOMKOBaHHWE peLleHus.

4. HeymeHue 4nTaTh 1 CTPOUTh PAPUKH ¥ MPUHUMTHATLHbIE CXEMBI.

5. Heymerue noAroToBUTh K paboTe yCTAHOBKY UK nadopaTopHoe
oOopyioBaHue, MPOBECTH OMbIT, HeoOXOAMMBIE pacyeThl MIIA UCTIOTb30BaTh
[oJly4eHHble JaHHble [l BbIBOJOB.

6. HebpeskHoe OTHOLLIEHHE K 1a00paTOPHOMY 000pPY/10BAHNIO ¥ H3MEPUTE/IbHBIM
npubopam.
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7. HeymeHnue onpeaenTb NoKasanne i sMepUTEeNIbHOTO Npudopa.
8. Hapywenue tpeboBaHitil 1paBii Ge30114CHOTO Tpyda Mpu BbINOJTHEHWH
IKCMEPUMEHTA.

Heepyovie omiuoku

|. HeTounocTu OpMYTHPOBOK, ONpe/le/eHnH, MOHSATHH, 3aKOHOB, TEOPHH,
BbI3BAHHbIE HENOJHOTON 0XBATA OCHOBHbIX [IPH3HAKOB ONPEALIACMOro
[OHSITHUS, OLIMOKH, BEI3BaHHbIE HeCOOI0IeHHEM YCTIOBIHI IIPOBEICHNUS OTIBITA
WJTH U3MEpPEHHH.

2. OwubKy B yCIOBHBIX 0003HA4EHMSIX HA [IPUHLMITAAJIBHBIX CXEMAX,
HETOYHOCTH UepTexen, rpapuKOB, CXeM.
3. TTponyck Wian HETOHHOE HANMCAH e HAWMEHOBAHMH €IMHHLL (hM3UUECKHX

BETHYMWH.
4. HepauuoHaabHbli BbIOOP X0Aa PeLUEHHS.

Heoouemvi

. Ht‘p'dlll'IO HaJIbHbLIE 3aMlKMCH MPH BhIMHCIICHHAX, IIEDElLLHOHEL']beIC [IPpHUEMDbBI
BblLlLIC’ILHHl/l [lpCOOpd%OB'lHLiH M pELLI@HMH 3djaq.

2. Apudmerryeckre omMOKH B BEIYUCICHUIX, CCIIU 3TH ombxu rpydo He
MCKa)KaIOT PEanbHOCTh MMOyYEHHOIO pe3yJIbTaTa.

3. OtraelbHble 0rPeLIHOCTH B (POPMYIMPOBKE BONPOCA HIIM OTBETA.

4. HeGperxHoe BLINONHEHHE 3aMUCeH, UePTEXKEH, CXEM, rpapuKoB.

5. Opdorpauueckie 1 NyHKTYalHOHHbIE OLIHOKH.

MATEPUAJILHO-TEXHWUYECKOE OBECIHEYEHHUE

TexnuuecKHe CpefcTBA: HHTEPAKTUBHAS 10CKa, My/IbTUME/IMHHBIA NPOEKTOP.

Homenknarypa yueGuoro oGopynosaHus M0 (u3MKe onpeaessercs craHiapTami
(usuyeckoro o0pa3zoBaHus, MHUHHMYMOM COACPIKAHHA yueGHoro marepuana, 0a3sMCHOH
nporpammoit odulero 0Opa3oBaHus.

J1751 MOCTAaHOBKKM JAEMOHCTPALIMK JIOCTATOYHO OJHOTO SK3eMIIApa o0opynoBaHHUs, s
GpoHTaNBHBIX 1ad0paTOPHBIX PadOT HE MEHEE OJIHOr0 KOMIIEKTA 00OpynoBaHHUA Ha OBOMUX
yHaluxcs.



Y"IEBHO-METOII,ML]ECKOE OBECIEYEHUE

JINTEPATYPA JIJIA YUUTEJIA

1. MOP® CHOpHUK HOPMATHBHBIX JTOKYMEHTOB. dusuka./ coct. DM JHENPOB,
A.I.Apxanbes.-2-¢ U31., CTEPHO] ui.-M.: Jlpoda, 2008.-107c.

7. dusuka. EcrecTBo3Hanue. Cojaeprkanie o6pazosatinsg: COOPHHK HOPMATABHO=
PaBOBbIX /IOKYMEHTOB 1 METOIMYECKIX MATEPHAoB./ ABTOPbl COCTABUTEIIN
T B.Bacunsena, V1.H.Mparnosa. -M.:Benrana T 'pad, 2007.-208c.

3. IlporpamMmbl 1 0OuieodpazoBaTesibHbLIX yupeskaenui. Gu3nka. ActpoHomus. 7-
|11/ coet. B.A.Koposun, B.A.Opos.- 3-¢ w3, nepecmotp.- M.: Jpoda, 2010.-
334c.

4 Ousuka. 7 knace: yueb. A 0611e06pa3oBaT.  yupeRKaeHuH / B. B. benara,
. A. Jlomauerkos, 0. A. [ManeGpatues; Poc. aKal. Hayxk, Poc. axan. Oo6pa3zoBatus,
w3n-Bo «IIpocseienue». — M. [Ipocseluetue, 2014. (AKaneMH4ECKHH LLIKOJIbHBIH
yuebunK) (Cpepsbl).

Lh

Dusuka. 3ajauHuk. 7 Kjacc. / JILA. ApTeMEeHKOB, M. A. JlomaueHKOB,
10. A. Tlane6patues; [noa pei. 10.A. [Manedparues]; — M: TIpoCBeLICHHE, 2015.

6. dusuka. TeTpaab-NpakTUKym. 7 Kaacc. / J1.A. ApTemMeHKOB, B. B. benara, H.M.
Bopon1oBa; [1104 pea. 10.A. Tlane6parues]; — M: [TpocBeLieHHUE, 2013;

7 Ousnka. Terpaib-TpeHaxkep. 7 Kiacc. / J1.A. ApTeMEHKOB, B. B. benara, H.W.
Bopouuosa; [noa pea. [0.A. [NaneGparues]; — M: [1pocBelleHHE, 2015.

§ duanka. TerTpamb-K3ameHarop. 7 kiacc. / B.B. ymaes; [ron pel FO.A.
[laneGpaTues); — M: I1lpocBeLleHHE, 2015,

9. dusnka. 7 Kiacc. DIEKTPOHHOE TPHIOKEHHE K yueOHUKY aBTOPOB B. B. benara,
. A. Jlomauenkos, FO. A. TTanedparues, — M: [Tpocgeiuenue, 2014.

10. ®usuxa. [Toypoutbie TeMaTHHECKHE peKkoMeHaaLKH. 7 Kiacc: nocobue st yqauTesen
/ A.B.ionani, E.B.Kucnsxosa. — M: [Mpocseenye, 2012,

| 1.dusuka. llporpammbl  00LLe0OPa30BATEALHBIX yupexaeHui. 7 — 9 knacchbl./
B B. Benara, B.B. Xywmaes, W. A.JloMaueHKOB, [O. A. [lane6paries; [noa pei.
O.A. [Tane6parues]; — M: [1pocBelLEHUE, 2010.

12.Ka6apaus O.®., Oprios B.A. ®uznka. TecTs! 7-9 knacchl: Y4eOHO-METOL. rocobwue. —
5-e w3, crepeoturt.- M.: Jlpoda. 2001.-96 ¢

13.Jlykawnk B.M., ViBanosa E.B. CoopHuK 3adad 10 Gpu3KKe Ald 7-9 xnaccoB
00111e00pa3oBaTe/ibHbIX yupexaeHuit. -13-¢ 3. — M.: [1pocsellenue, 2000.-224 c.

14 Tectol. Duzuka. 7-11 Kiaccel. — M.: «Onumiy, «M30aTebCcTBO ACT», 1999.-208 c.

15.Dusnka, Tectsl. 7- 9 kiaccbl: Y 4eOHO-METOL. nocobue./ H. K. 'nmaabiuesa,
. U. Hypmunckuit, H. B. HypmiHckas. = M.: Ipoda, 2001.-160 c.

16.KoHTpobHbIE PAOOTHI 110 dusnke B 7 -11 knaccax cpenHeit WKobI: [InaKT.
vatepuan/ H.K. ['nansiuesa, AT, Unazynos, EIM, T'yTHUK ¥ AP.; [Moa pea. D.E.
Jpenunk, C. . Wamawa. - 2-e 13, nepepad. — M.: IpocBeLleHHe, 1991.--208 c.

17.Kupuk JILA. Gusnka — 7. PasHOypOBHEBbIE CAMOCTOATE/BHBIE 1 KOHTPOJIbHbIE
pabotbl. M.: «Mnexcar, 2003. - 128 c.
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JIUTEPATYPA JUTA YUEHUKA

 Ousuka. 7 knace: yueb. ans  obuieobpasosart. yupexaenuit / B.B.benara,

B

U A. Jlomadenxos, FO. A. [NaneGparues; Poc. aka. Hayk, Poc. akan. OOpazoBaHus,
usn-so «llpocsemenuer. — M.: Tlpocsenienne, 2014. (AxkameMUYeCKUU [IKOJILHBIH
yuebnuk) (Chepbl).

Ousuka. 3agaunuk. 7 kmace. /0 LA Apremenkos, V. A. JlomaueHKOB,
1O. A. TMane6patues: [noa pea. FO.A. [laneGpatues]; — M: [Ipocsellerue, 2015,

. dusuka. TeTpadb-npaktukym. 7 kaace. [ JLA. ApTEMEHKOB, B. B. benara, H.W.

BoponuoBa; [nox ped. FO.A. 1 lane6parues|; — M: Ilpocsetuenue, 2015.

®usuka. Terpams-tTpenaxep. 7 knace. / JILA. ApTeMEHKOB, B. B. benara, H.M.
Bopontiosa; [noa pen. FO.A. [Nane6parues]; — M: [pocsemenue, 2015.

. dusnka. TeTpaib-sK3amenarop. 7 kaacc. / B.B. XKymaes; [mon pen. IO.A.

ManeGpatues]; — M: Ipocseuienne, 2015.

. Jlykamux B.W., MBanosa E.B. Coopuuk 3a1at 110 Qu3suke 1 7-9 Kiaccos

0611e06pa30BaTEbHBIX YUPEKACHUH. -13-€ U31. — M.: [Ipocseruenue, 2000.-224 c.

MHTEPHET-PECYPCDI

http://www.InternetUrok.ru

http://www.class-fizika.narod.ru
hitp://www.enter3006.narod.ru
http://www.physic.if.ua
http:/www.dmitryukts.narod.ru
http://www.radik.web-box.ru
http://www.enter3006.narod.ru
http://www.class-fizika.spb.ru
http://www.school-physics.spb.ru

10.http://www.skillopedia.ru

11

http://www.youtube.com

12 .http://planirovanie7-9.narod.ru/ olderfiles/1/index.htm
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Tetpaib-Tpenaep: ¢. 4
Sanaunuk ¢ 4—38.

DAEKTPOIHHOC TIPHIOIKEHHE.

L

Yuednuk: § 1
Terpaib-TpeHamep:

Jomamuee 3a/1a

c. 4-
Sanaunuk: ¢ 4—=8

13

YueOuur: § 2. 3.
Terpaiab-rpenaep: ¢. 4—13.
Japaunnn o 4—38.

4 )

Yueduuk: § 2

Terpaib-TpeHaxep:

c. 4

13

[Mparktrrym

Jabopatopuan
paboTa no
MHCTPYKLLHH

| Yenosek U OKpYKAOLLHiA ero
MUP.

-HO-

Mudopmatinon

pa3BUBALOUIMH

Hie

- «BELIECTRO! FACKTPOHIHOC HPHITOKEHHE Jagaunuk: ¢, 4-—38
§ 20 S (T —————— =
VmeTb onpeiaeists te- | Yuebnnr: & 4. 5. Yuehuuk: § 4.5
Hy Jenemuds W3nmepu- | Terpaib-ipenakep: c. 4—13. | Terpaan-TpeHamep:
TenbHbIX  nprbopos. | 3azaunuk: ¢ 4—38. c.4—I13
NOHUMATb paziuiy | DNEKTPOHHOC HPHIOKEHHE Sanaunui: c. 4—38
Menay  (PU3MHCCKHUM
apeHueM M (huznuec-
KOW BEAMUMHOH |
VMerTh Mcnoib3oBath | Terpaib- :?:, Tukym, nfp Ne 1. | a/p Ne 1
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0bbemMoB Ten - . B
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noaHue: Habop Ten., | DNERTPOHHOE NPUIOKEHHE
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Yuebuuk: § 6 YuebOHuk: § 6
INEKTPOHHOE MPHITOHKEHHE. 3anauHuk: c. 4—3.
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_ Terpanb-rperasep: ¢. 14 -21.
Zanaunnk:c. 8~ 11

_ u_.._n_m.,m.ﬁﬁ:._ HOE MPHI0HKEHHE

s [
|
|

[erpanb-npaKTHEYM. alp Ne 7.
|
| VuebHuk: §9
- Terpanb-tpenasep: ¢. 14-—21

| 3anaunuk: c. 8—11
| DACKTPOHHOE NPHIIOAKCHHE

| Yuebuuk: § 10.
Terpaab-TpeHaskep: ¢. 14—21

unmoaeiicTeren. ymern | 3aaaunuk: ¢ 8—11

TENLCKAN LHIMHAPOB NPHBOIMTL  [IPHAICPDI
paboTa PAKTHYEC-KOI 0
MCIIONb30BAHMS
B3aUMOAeHCTEHI
[Mpobnemno- | JlemoHcTpauns YMerh OMUCBIBATL M
[OMCKOBBLITL. | CKMMAEMOCTH ra- | ODBACHATL  pasiiHiHe
IBPUCTHYECKAS | 30B.  COXPaHEHHs CBOIMCTB BEUICCTBA B
feceaa 0ObEMA HMAKOCTH | Pa3HBIX arperatiibix
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PENPOAYKTHB- | MaTepHanbl: puszHueckue  ABACHUSA
Hblid CcOOpPHHIH Ha OCHOBE MpeacTaB-
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3a7aHuid No TemMe

JAEKTPOHHOE MPHIKEHHE

Yyeduuk: § 7. 8.

Terpa/ib-TpeHamep:
c. 1421

Jaaunmk: ¢. 8 — 11,
%7m . o
| Vuetiik: _ff_:_.w.

Zanaunmk: ¢ 8 —1 1

Vucae: N .11

(KOHCIICKT ).
Banaunnk: ¢ §—11.

A Yuebuui: § 12

| Terpanb-Tpenazep: ¢. 14—21
3anauHuk: c. 8—11
DINEKTPOHHOE NPHIOIKEHHE

12

VueOnui: §

J‘m._,_umbv-uxwm MEHaTOop.
c. 10—I15
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ZBVUOKEHUE, BBAUMO/EVICTBUE, MACCA (10 1acos)

MexaHHuecKoe JIBHACHHE,

/ :c:.::m.;_

Yuebuur: § 13.

__-ww;om_:m_n § 13.
Janaunuk: ¢. 11—14.

VucOHuk: N 14
Janaunuk: c. 11—14

Yuebnuk: § 13
leTpasb-Tpenanep:
g, 2217

3aa4HMK: C. I1- 14

wm.:Ef:._:x” (o _._ —14

YyeOuur: § 16
Terpaab-rpenamep:
c.22—37

3anaunuk: c. 14—16

14 1 Ofbacnenne, | Jlemoncrpatiis _ 3HATh
IEMOHCTPALMHU | MPUMEPOB  MEXa- | CMBICH TOHATHIA: Terpajnb-TpeHasep: ¢. 22-37.
HMYECKOID  JIBM- |«NYThb». «TPACKTOPHsI». | 3a1auHuK: ¢. 11—
SKEHHS, OTHOCHTE- | «OTHOCHTCALHOCTL ABH-| DNEKTPOHHOE [IPUII0HEHHE
ALHOCTH  MCNAHM- [JKEHHA».  yMerb  Ofl-
YECKOr0  JIBMIKE- |pelensTs BWl  Tpaek-
HMS TOPUH M NPOIIEHHBIH
NyTh B PaiinyHBIX
- 5 N | S : . [PHCTEMES OICHCRE. i R
|_m|- 2 CKOpOCTh PABHOMEPHOIO Mudopma- Hemoncrpains 3HaTh/NOHKMATD Yuebuur: § 14
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TBEPIOIO TeNa Ha
onopy ot
AedcTrytouei
CHABI W TI0LLAIH

3HATH/MOHHMATEL
CMBICIT BE HbI

WIARIICHHE Y]

| VucGHuk, § 27

l'erpans-TpeHaxep. ¢
3ajaunuk. c. 21—25
CKTPOHHOE TIPHIIOIKEH HE
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HHOHHO- MOJICKV Hasa BuizBaio dapienne, kak| Terpa) :Lur:murmt c. 46--59
PA3BHBAIOLLHHA H3MCHMTCH nassienue | 3anaunuk, c. 21—25
raza (P CrO  HACPEBa- | DICKTPOHHOE MPUIIOKCHHE
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2ACHCT JTABICHAA JFKHAKOCTH 1
AHO KM CTCHREHM cOCcy 4.

Cooluoumecs cocy.ibl.

HMcnodissoBanne nasieims i
TEXHHUCCKHMX VCTPOICT AN,
[ HaApaBIHYECKHE MallHnLL.
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. LLHOHHO-
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BATC/ALHBIN W pai-
BHBAKYIIHN 34a./14a-
HHHI 110 Teme
«Masnenue
JHAKOCTEH M
razos» S
Hesmoncrpatuas
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. 46--59

Vyebuur. § 32
Terpanb-rpenanep. ¢. 4659
3apaunuk. ¢, 21—-25
DACKTPOHHOC TIPHIIOIKE
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Md HBl M OHH

rac
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Yyebnuk. § 33
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¢. 46—59
3anaunuk. ¢, 21-—25
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§ 33
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OOBACHATDL ABICHHE
aTMocqiepHoro
NABJCH M.

YuebHuk. § 34
Terpaap-Tperanep, c. 60—67
3anaunuik, ¢. 26-—31
DNeKTPOHHOE NPHIOIKEHHE

Yuehnuk, § 34
Terpanb-rperaiep,
60—67

3anaunuk, c. 26—31
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7 MOWCKOBbIH jaKoHa ApXMMENa | CMbiC.T 3aKOHA Terpaab-Tpenakep. ¢. 68 ~77 | Terpaus-Tpenaiep. 7
i Apxumena 3asauHuk. ¢. 31—35 c. 68—77
L D - N I S ——) - |_T NEKTPOHHOE NPUIOIKEHNE | 9 3apauHuk. c. 31—35 |
%m_ 4 VenoBHe fiasaiis Ten. :I%oﬁzm- JlemoncTpaims Houumats MpUHLHTILL | Yuebuuk. § 39 Vyeduuk, § 3
Bozayxoiuiapasue LIHOHHO- [IABAHWA TE 13 fnagans Ten. Terpaitb- _cr:.:_ﬁ_u c. 68—77 | Terpanb-TpeHanep,
7 pa3BUBAIOIMKA | MeTa 1d. [ToHHMATL IPUHLATBE | 3a1auHuK, ¢ 31—35 c. 68—77
JlemoHeTpalus BO3YXONIABAHNS H u.\__ar.#,_uc_._zcﬁ NpHIKEeHHE 3anaunHuk. ¢ 31-—35
7 [aBaiis Teil U3 MiasaHus cynos
7 MeTana: MoJae/u
CV/10B. HarsaHbIE
7 nocobus. yuebuas
IR IR P D DR . e R R o




53

n
o

56

6

Q00D Ao uIHi ypoK 1o Teme
«Jakon Apxumea. |lhaeanne

TC D

Konrpoabuas pabora Ne 5
no TemMe «3akoH Apxumea.
[Trapanue Tean.

Penpoiaykrue-
HI:1iA

Mexariueckas padbora.

MonocTs.

T H

HrOp M-

QHHO-

pasBHBAMNIL

[Tpodaesno-

Dueprus. [orenumnaibHasn 1
KUHETHUECKAs IHEPI A,

COOpHHUKK
MO3HABATEILHBIN
W Pa3BUBAIOLLHX
Ja14aHME MO TeMeE,
CcrpaBovHas
_MTeparypa .

Ymern NPHMEHATH
NOAYUEHHbIE 1aH1H

npu petieHnd sajaY

Penpoiaykrue- | KonrposisHo- Ymern HPHMEHSATD
Hb1i. H3MEPHTELHbBIE NnonydeHibe  3HaHWs
Muameuiyva- | marepualibl Mo | Npy peLcHuK 3a;:1a4
nibHas padora me  «/lapnenme
N0 KApTOUKAM | TBEPALIX Ted.
JKMIKOCTEH v |
| razos» _ -

Vyuebnuk. ¢. 102—103
Terpaab-Tpenanep. ¢. 68—77
3ajgadnui. ¢ 3135
NEKTPOHHOE NPHIIOHEHNE

Terpaap-rK3avenarop, c. 42—
49

PABOTA. MOIIHOCTD. DHEPTU

51 (7 wacos)

Hemouctpais _

MENAHHYUCCKOH
padoTnl

JlMaakruueckie

SHATL/MOHUMA L
CMBICH i
«padboTan:
BLIYHCIIATE
YECKYHD  panuly
IPOCTEHLIMN C.1V HACE
3HaTL/NOHKM

AHHHHDE
VMCTL

MONHAHH-

1l

I+

Be Y HHBL

VYMETh

I _.: WTEH

PA3BRUBAIOILIA

IHEPIUH TN 11PH
COBEPUIEHHH

3uare/nonumats -
FUYECKHMI CMLIC]T KHHEe-
THUYECKOI NOTeH M-

NOHCKOBLIH MATEPHAIILL, CMbICH
Haragansic «MOLLHOCT L.
110COOMS, BLIYHCIATE
cripaBoYHas A

| ZwuTeparypa cliyyaes

Mudpopvanm- | Jemoncrparus

OHHO- H3MeHeH s

H
ANLHOH 2H PrHH, 3HaTh

Yyednui. § 40
Terpaan-rpenaep, ¢. 78—87
Sajaunue. ¢ 33—39

| DREKTPOHHOC HPHAOAKEHWUE

VueQuur, & 41
Terpaan-1penasep. c. 78—8

4
!
Jagadiuik. ¢. 35—39
INEKTPOHHOC HPHIIOIKEHHE

Yueduuk. § 42,43
| Terpaub-Tpenazep. c. 78—87
3apauHuk. ¢. 35—-39
INEKTPOHHOC [TPHIIOIKEHHE

3akon coxpauenus
MEXAHWHECKOI YHEPTHK.

pasiyHbLIE BH.1bI
MAasITHHKOR

padoThl dopmyabl 1A MX
) o . BbIUMCIIEH WS
[MpoGunemno- | HemoHcTpattis 3HATHL/MOHUMATH
NOHCKOBBIT npespateH s cMmblch saKoHa
MEXAHHYECKOit COoXpaHeHH st
IHEPIHH M3 OIHOH | MEXAHHYECKOI
(hopMbIl B APYIYIO. | 3HEPrUH

Yuebuur. § <4
Terpanb-Tpenancep, ¢. 78—=87
3apaunuk. ¢ 3539
DNEKTPOHHOE PHIOIKEHHE

i I_ N yehnnk. ﬁ_ 40
| Crpaib-TpeHaKep.

Vuebnmk. . 102—103
Terpanb-rpeHakep.
c. 68—77

3a1aUHMIL C.

J
|

n

i

Ior _.:_:‘:..r . VI

w...._n?:._ﬂ.l_ff,. 4]
[ Crpasib-TpeHanep.
c. 78-—87

Janauui. . 35—39

Vueonnk. § 42,43
Terpans-TpeHaep.
c. 78—87
3a1auHMK, ¢. 35—39

Yuednur. § 44
Terpans-TpeHanmep,
c. 78-—87

3aja4HKK, ¢. 35—39
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. MENAHHK Y. JJAHUA 110 Teve.
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AbHas padoTa
1O KaApTOYKaM

I Penpoinvkrun-
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M Pa3sBHBAIOLILMX
3anatMii no Teme.
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Chopruku
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