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HOACHUTEJIbBHAA 3AITUCKA

PaGouast mporpaMma COOTBETCTBYET TpeOOBaHUAM (eAepaTbHOIO TOCYIaPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO obmero odpazoBanusi (PI'OC), yTBEpKIAECHHOTO
npukazoM MuHnuctepctBa obOpazoBanusi U Hayku PD ot 17.12.2010 r. Ne 1897 «O6
yTBepxacHnn DeepaqbHOTr0 TOCyIapCTBEHHOTO 00pa30BaTebHOTO CTaHAapTa OCHOBHOTO
oOmiero o0pa3oBaHus», U MPUMEPHONH OCHOBHOM 00pa30BaTENbHON MPOTPaMMbl OCHOBHOTO
obmiero oOpa3oBaHUs, OJOOPEHHOW pemeHneM GeaepalbHOTO y4eOHO-METOIUIECKOTO
oObeauHEeHus 1o obmemy oopazoanuto ot 08.04.2015 r. Ne 1/15.

Pabouass mporpamma mo ¢usuke s 7 Kjacca COCTaBlieHa Ha OCHOBE NPUMEpPHOMN
IpOrpaMMbl OCHOBHOI'O 0011ero odpa3zoBanus o ¢usuke noxa penakmueit B. A. Opiosa, O.
®. Kabapauna, B. A. KopoBuna u jap., aBTopckoit nporpammbl «Dusuka. 7-9 xiaccei» B.B
bemnara, B.B. Xymaea, M.A JlomauenkoBa, IO.A IlaneGpatueBa, denepanbHOTO
KOMIIOHEHTA TOCYJapCTBEHHOTO CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHusi Mo (pu3nke.

PabGouass  mporpamMma = KOHKPETHM3UPYET  COJEp)KaHUE  MPEAMETHBIX  TeM
00pa30BaTeNbHOrO CTAHJAPTA, JAET PACIpENeieHUE YYEOHBIX 4acoB IO paslenaM Kypca,
MOCJIEIOBATEIbHOCTh U3YYEHHUS pa3lieoB (HU3UKH C YYETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM Y4eOHOro IMpolecca, BO3PACTHBIX OCOOEHHOCTEH
YYAIUXCS, ONPEAENSIeT MUHUMAIbHBIA HA0Op JEMOHCTPALMOHHBIX OMBITOB, 1a00PaTOPHBIX
paboT, KaJleHJapHO-TEMaTHYEeCKOe IJIaHUPOBaHKUE Kypca.

N3yuenne ¢(u3umku Ha CTYNEHHM OCHOBHOTO OOIIEro oOpa3oBaHUs HAMpaBICHO Ha
JOCTHKCHUE CJACAYIOLUUX LeJIeH:

» OCBOCHHE 3HAaHWH O MEXaHWYCCKUX, TEIUIOBBIX, DJIEKTPOMArHUTHBIX W KBAHTOBBIX
SABJICHUSIX; (U3MUECKUX BEIMYMHAX, XAPAKTEPHU3YIONIUX JTH SIBICHUSA, 3aKOHAX,
KOTOPBIM OHM TMOJYUHSIOTCSA, METOAAX HAYYHOrO IIO3HAHUS IPUPOABI U
dbopMHpoBaHUE HA ATOW OCHOBE MPECTABICHUN O (PU3NYECKON KapTUHE MUDA;

» OBJIQJICHWE YMCHUSMH MTPOBOJAMTH HAOIOICHUS MIPUPOIHBIX SIBJICHUH, OMUCHIBATH U
0000mIaTh pe3yabTaThl HAOMIOJACHUHN, HCIOJIL30BaTh IMPOCThIE H3MEPUTEIBHBIC
npuOOpbl  JJI1  U3YyYCHUS (PUBMUECKUX SBJICHUM, TMPEIACTaBIATh PE3YIbTaThI
HaOJIIOJICHUI MJIM U3MEPEHUN C MOMOIIBIO TaOIuIl, TPaUKOB U BBISBIATH HA ITOU
OCHOBE SMIIMPUYECKUE 3aKOHOMEPHOCTH, MPUMEHSTH TIOJYYECHHbIC 3HAHUS JJIs
OOBSCHEHUS PA3HOOOPA3HBIX TMPUPOMHBIX SIBJICHUH M MPOIECCOB, TMPUHITUITIOB
JEUCTBUS BAKHEUIIIUX TEXHUUECKUX YCTPOUCTB, IS perieHus GU3NIeCcKuX 3a/1a4;

» pasBUTHE TI03HABATCIIHBIX HWHTEPECOB, HWHTCIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM, CaMOCTOATEIBHOCTH B MPUOOPETEHUH HOBBIX 3HAHWMU, IPU PEIICHUU
bu3MUecKuX 3aJady M BBINOJHEHUH OSKCIEPUMEHTAJBHBIX HUCCIENOBAHUM C
UCITI0JIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTUH;

» BOCIIUTaHUE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB TIPUPOJBI, B
HEOOXOMMOCTH Pa3yMHOTO MCTIOJIB30BAHMS TOCTHKCHUN HAYKH W TEXHOJOTHUN IS



JAIbHENIIIET0 Pa3BUTHS YEIOBEUYECKOro OOIIECTBA, YBAKEHUS K TBOpIAM HAyKU H
TEXHHUKH, OTHOLICHHS K (PU3MKE KaK K DJIEMEHTY OOIIe4eIOBEYeCKOM KyJIbTYypHI;

» WCIOJBb30BaHUE MOTYYCHHBIX 3HAHUN U YMEHUH Ul PelICHHUs] MPAKTUYECKUX 3a/1a4
IIOBCEIHEBHOM JKM3HHU, oOecrieueHus: 0€30I1aCHOCTU CBOEW JKM3HH, PallMOHAIbHOIO
VICITOJIB30BAHUS U OXPaHbl OKPYKAFOLIEH CPEBI.

Ha ocHoBanuu TpeOoBaHMII K pe3yapTaTaM OCHOBHOIO o00miero oOpa3oBaHMs,
MpE/CTaBICHHBIX B  (pelepaibHOM TOCYyIapCTBEHHOM 00pa30BaTE€IbHOM  CTaHIAPTE
OCHOBHOTO 00miero o0pa3oBaHusi, B coJep)KaHWU paboueld yueOHOW MPOrpaMMbl
MPEANOaraeTcsl peaju3oBaTh AakKTyalbHbIE B HACTOSALIEE BpPEMsS KOMIIETEHTHOCTHBIMU,
JMYHOCTHO-OPUEHTUPOBAHHBIA, M JEATEIbHOCTHBIM IIOJAXOJbI, ONPEICIAIOIME 3aAa4U
00y4eHuUs:

» mpuobpeTeHre GU3NIECKUX 3HAHUN U YMEHUH;

» OBIaJeHre 0000MIEHHBIMU CIIOCOOAMH MBICTUTEIHHOMN, TBOPUYECKOMN IEATEIbHOCTH;

» OCBOCHUE KOMIIETEHIINN: y4eOHO-TI03HABATEBHOM, KOMMYHUKAaTUBHOU,
pe(dIEKCUBHOW, JIMYHOCTHOIO CaMOPAa3BUTHUS, LIEHHOCTHO-OPUEHTAUMOHHON U
npo¢eCCUOHATIBHO-TPYI0BOTO BBIOOPA.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

duznueckoe 00pa3zoBaHWE B OCHOBHOM IIKOJIE JOJKHO 00ecreuuTh POpMUPOBAHUE Y
oOy4Jaronuxcsi MPeICTaBICHU O HAay4YHOW KapTHHE MHUpPAa — BaXXHOTO pecypca Hay4HO-
TEXHUYECKOTO  Mporpecca, O3HAKOMJICHME  OOyd4aromuxcsi ¢  (U3MYECKUMH U
ACTPOHOMUYECKUMHU  SIBICHUSIMU, OCHOBHBIMH  TPUHIUIIAMHA  PpabOThl MEXaHHU3MOB,
BBICOKOTEXHOJIOTHYHBIX YCTPOMCTB W MPUOOPOB, pPa3BUTHE KOMIICTCHIIMH B pEIICHUU
WHXEHEPHO-TEXHUYECKUX M HAYYHO-UCCIIEA0BATEIbCKUX 3a/1a4.

OcBoenne yueOHOro mpenmMera «Ou3rka» HaMpaBICHO Ha pa3BUTHE y O0YYaIOIIUXCS
MIPEICTABJICHUIM O CTPOEHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U JBMIKEHUS MaTepUu, HA
OCBOCHHE OOYYaIOIIMMHUCS OOIIMX 3aKOHOB W 3aKOHOMEPHOCTEH NPUPOJHBIX SIBICHUH,
co3faHue yCJIOBUM i (OPMHUPOBAHUS HMHTEIUIEKTYaTbHBIX, TBOPYECKUX, TPAXKIAHCKHUX,
KOMMYHUKAITIOHHBIX, HMH(POPMAIMOHHBIX  KoMmmeTeHnui. OOydJaroniuecss OBIAJICIOT
HAy9YHBIMA METOJAMH PCIICHUS Pa3UYHBIX TEOPETHYCCKUX M MPAKTHYECKHX 3aj]ad,
YyMEHUSMH (OPMYIMPOBATh THUIIOTE3bI, KOHCTPYHPOBATh, IPOBOJIUTH OSKCIICPUMECHTHI,
OIICHMBATh M aHAIM3UPOBATH IMOJYYEHHBIC PE3YyJIbTaThl, CONMOCTABIIATh UX ¢ 0OBEKTHBHBIMU
peausIMU KU3HU.

VYuebnsiii npeamer «dDu3nkay CMOCOOCTBYET (POPMHUPOBAHUIO Y OOYyUYAIOIIUXCS
yMeHU 0€30MMacHO HCIOIB30BaTh J1a00OpaTopHOE 000pYIO0BaHUE, TPOBOIUTH €CTECTBEHHO-
HAay4HbIC WCCJICIOBAHUS W OKCIIEPUMEHTHI, aHAIM3UPOBATH TOJYYCHHBIC PE3YJIbTATHI,
NPECTABIATh U HAYYHO apTyMEHTHPOBATh IMOTYYCHHBIE BBIBO/IBI.

Nzyuenne npeamera «Dusnka» B 4acTu (POpMHUPOBAHUS Y OOYUAIOIIMXCS HAYIHOTO
MHUPOBO33pEHUSI, OCBOCHHSA  OOIICHAyYHBIX METOJOB  (HAOJIOACHHWE, W3MEpPEHUE,
OKCIIEPUMEHT, MOJICTUPOBAHUE), OCBOCHHUS MPAKTUYECKOTO MPUMEHEHHUS HAayYHBIX 3HAHHUU



(GU3MKN B KU3HM OCHOBAHO HA MEXMPEIMETHBIX CBS3SIX C MpeaMeramu: «MaTemaTHkay,
«Uudopmatukay, «Xumus», «buonorus», «l'eorpadpus», «komorus», «OCHOBBI
0€30MacCHOCTH KU3HEAEATENbHOCTHY, «cTopus», «Jluteparypa» u ap.

Kypc ¢usuku B mporpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHUSl CTPYKTYypUpPYETCs Ha
OCHOBE PAacCMOTPEHMS Pa3IUYHbIX (OPM JIBHKEHUS MAaTEpUU B MOPSAJIKE UX YCIOKHEHUS.
@du3zpka B OCHOBHOM IIKOJE H3y4aeTCsl Ha YPOBHE PAacCMOTPEHHUs SBJICHHM IPUPOJBI,
3HAKOMCTBA C OCHOBHBIMU 3aKOHAMH (DM3UKHA M MPUMEHEHUEM 3THUX 3aKOHOB B TEXHHUKE W
ITIOBCETHEBHOM KU3HM.

BBenenue B Kkypce ¢u3Mku 7 Kiacca TaKuX Oa30BbIX TMOHSATHH, Kak «aTomy,
«BEILIECTBO» U «MaTepus», a Takke «(PU3NYECKUN TEPMHUH», «(DU3HUECKas BEINUHHAY,
«TUTIOTE33a» U «OAKCHEPUMEHT», «U3MEPEHHE» M «IIOTPEIIHOCTh W3MEPEHHS», MO3BOJISIET
B JAJbHEHIIEM TMpU U3JI0KEHUM YYEeOHOro Marepuana MpOCIEKUBaTh €ro CBA3b
C COBPEMEHHBIM YPOBHEM HAayKHM M C OKPYXKAWOIIEW ACHMCTBUTENBHOCTHIO. [lomydaemblie
IIKOJIbHUKaMHM ~ 3HaHUS IIOMOTYT KM I[PAaBHJIBHO AHAIMW3UPOBATH  OKPYKAOUIIYIO
JIEUCTBUTENBHOCT M OYAYT CIIOCOOCTBOBATh PA3BUTHIO aJEKBATHOTO U TBOPUYECKOIO
OTHOLIEHUS K OKPY>KAIOIIEMY MHPY.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

CornacHo 6azucHOMY y4eOHOMY IUTaHYy Ha U3ydeHue PU3NKU B 00BbeMe 00s3aTeILHOIO
MHUHUMYyMa COJICP’KaHHUS OCHOBHBIX 00pa30BaTENIbHBIX IIPOTrpaMM OTBOJUTCS 2 4 B HeJIeJI0
(68 yacos 3a roxn).

JUis opraHu3aluy KOJUIEKTUBHBIX W WHAMBUAYAJIbHBIX HaOMIOACHUN (DU3HUECKUX
SBJIGHUH W TPOLECCOB, H3MEpPEHUs (PU3MUECKUX BEIUYMH W YCTAHOBJICHHS 3aKOHOB,
MOJTBEPXKJICHUSI TEOPETUUYECKMX BBIBOJOB HEOOXOAMMBI CHCTEMaTHYeCKass MOCTaHOBKa
JE€MOHCTPALIMOHHBIX OMBITOB YYHUTENIEM, BBIIIOJHEHUE JIA0OPATOPHBIX PabOT yYallUMUCH.
PabGouass mporpamMMa mpeaycMaTpUBAaeT BBIIIOJIHEHHWE MPAKTUYECKOW 4YacTH Kypca:
11 naGopaTopHbIX padoT, / KOHTPOJBHBIX PadoT.

B paGouyro yueOHyr0 mporpamMmy BKJIIOUYEHBI dJIEMEHTHl yueOHOW MHGOpMaIUU 10
TeMaM, MepeueHb JEMOHCTpAIMi U PPOHTAILHBIX JTA0OPATOPHBIX PabOT, HEOOXOAUMBIX IS
dhopMUpOBaHUSI YMEHUM, YKAa3aHHBIX B TPEOOBAHUAX K YPOBHIO MOJTOTOBKU BBITYCKHHKOB
OCHOBHOM IIIKOJIBI.

[Ipu peammzanuu paboueit mporpammbl ucnonbdyercs YMK «Chepoiy: OUIUNKA-7 ¢
NPUIoOXeHneM Ha 3reKkTpoHHOM HocuTtene, astopbl: B. B. benara, W. A. JlomayeHkos,
tO. A. MaHebpaTues, n3a-so «MpocseleHuner, 2014 roa, Bxoasammi B OenepanbHblil IEPEYCHDb
y4eOHUKOB, YTBEpXkACHHbIH MuHucTepcTBOM 00pa3oBaHusi U Hayku P®. [lns uzydenus
Kypca PpEKOMEHAYETCA KJIACCHO-ypOYHas CHUCTEMA C MCIIOJIb30BAHUEM  Pa3IUYHBIX
TEXHOJIOTUMH, (POpM, METOJI0OB 0OYUEHUSI.



PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIMH pe3yJbTaTaMu 00yueHHs (PrU3KKe B OCHOBHOM IIKOJIE SBIISIOTCS:

c(hOpMHPOBAHHOCTH ITO3HABATEIILHBIX HHTEPECOB, MHTEIICKTYabHBIX U
TBOPYECKHUX CIIOCOOHOCTEHN ydaluxcs;

yOEXI€HHOCTh B BO3MOKHOCTH TTO3HAHUSI IPUPObI, B HEOOXOIUMOCTH
Pa3yMHOTO UCIOJIb30BaHUA JOCTHKEHUN HAYKU U TEXHOJOTUM ISl TAIbHEUIIIETO
Pa3BUTHS YEIOBEUYECKOTO OOIIECTBA, YBAXKEHUE K TBOPIIAM HAYKHU U TEXHUKHU,
OTHOIIEHUE K (PU3UKE KaK AIEMEHTY 00IIEeUEIOBEUECKON KYIbTYPHI;
CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUMN U MPAKTUUYECKUX YMEHUI;
TOTOBHOCTh K BBIOOPY JKH3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMHU
WHTEPECAMU U BO3MOKHOCTSIMU;

MOTHBAIMsl  00pa30BaTEIbHONW  JICATCIBHOCTH  INKOJIBHUKOB HA OCHOBE
JINYHOCTHO OPUEHTUPOBAHHOIO TTOJIXO0/1A;

¢bopMUpOBaHHE IICHHOCTHBIX OTHOIICHHMM Jpyr K JPYry, YUHUTEI0, aBTOpaM
OTKPBITHI U N300peTEHU, pe3ysibTaTaM 00y4eHUsl.

MeTanpeaMeTHBIMH pPe3yJbTaTaMH 06yquH;1 (1)I/I3I/IK€ B OCHOBHOM IIIKOJIC SIBJISIFOTCS:

OBJIAJICHUE HAaBBIKAMU CaMOCTOSATEILHOTO MPUOOpPETEHUS HOBBIX 3HAHUM,
OpraHu3alui Y4eOHOW JeATeTbHOCTH, TMOCTAaHOBKHU II€JeH, IUIAHUPOBAHMUSI,
CAMOKOHTpOJII U OIEHKH pPE3yJlbTaTOB CBOEH JCSITEILHOCTH, YMEHUSIMHU
NPEJIBUIETH BO3MOKHBIE PE3YJIbTaThl CBOMX JEHCTBUI;

MOHUMAaHUE Pa3IUYUi MEXTYy HUCXOAHBIMU (aKTaMH M TUIOTE3aMU IS UX
00BACHEHHUSI, TEOPETUUECKUMU MOJIEIISIMU U PEATbHBIMU 00bEKTaMH, OBJIAJICHHE
VHUBEPCAIBHBIMHA ~ YYCOHBIMH JCHCTBUAMH Ha TIpUMEpax THUIIOTE3 IS
OOBSCHEHHMSI  M3BECTHHIX (AKTOB M  OIKCICPUMEHTAILHONH  MPOBEPKHU
BBIJIBUTAEMBIX THIIOTE3, Pa3paOO0TKH TEOPETHUECKUX MOJIEICH MPOIECCOB WU
SIBIICHMI;

dbopMUpoOBaHNE YMEHHWH BOCHPUHHUMATH, IepepadaThiBaTh W TMPEIBSIBIATH
uHpopmaliuto B CJIOBECHOM, o0Opa3HO#, cuMBoJuWuYeckod  (opmax,
aHAIM3UPOBAThH U TiepepadaThiBaTh MOTYYCHHYIO UH(POPMAIMIO B COOTBETCTBUU
C MOCTAaBJICHHBIMHU 33J]a4aMU, BBIJICISIThH OCHOBHOE COJIEpYKAaHUE MPOUYUTAHHOTO
TEKCTa, HAXOJIUTh B HEM OTBETHI HA TTOCTABJICHHBIC BOMTPOCHI M M3J1ararh €ro;
MpUOOpPETEHUE OMbITA CaMOCTOSITEIBHOTO TIOWCKA, aHalW3a W 0oTOopa
uHDOpMAIMU C WCMOJB30BAHUEM PA3IUYHBIX HMCTOYHUKOB U  HOBBIX
MH(OPMAIIMOHHBIX TEXHOJOTUH JIJIsl PEIICHUS MTO3HABATEIIbHBIX 3a/1a4;

pa3BUTHE MOHOJOTHYECKOW M TUATOTHYECKON pedyH, YMEHHs BBIpaKaTh CBOU
MBICITA M CIIOCOOHOCTH BBICIYIIMBATh COOCCEIHMKA, TMOHMMATh €ro TOYKY
3peHus, TPU3HABATh IIPABO JPYIOro YeIOBEKa Ha MHOE MHCHHC,

OCBOCHHE TIpUEMOB JICWCTBHA B HECTAHIAPTHBIX CHUTYallUsSX, OBJIAJCHUE
ABPUCTUICCKUMH METOAAMH PEIICHUS MTPOOJIeM;

dbopMHpoBaHMe yMEHUH paboTaThb B TPYIINE C BBHINOJHEHUEM pa3IMYHBIX
COLIMAJIBHBIX POJIEH, MPEACTABIATh U OTCTAUBATh CBOM B3IJISIbI U YOEKICHUS,
BECTH JTUCKYCCHUIO.



IIpeaMeTHLIMHU pe3yJibTaTaMu 00y4deHHs (PU3uKe B OCHOBHOM IIKOJIE SBIISIOTCS:

"  3HaHWUA O MPHUPOJEC BAKHEHUIINX (PU3NYECKUX SIBJICHUN OKPY KAIOLIETO MUpa H
MOHMMAHUE CMbICIA (PU3MYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSI3b M3YyYCHHBIX
SIBJICHUM;

"  yMEHHS MOJb30BATHCA METOAAMH HAYyYHOTO HCCIICAOBAHUS SBICHUI MPUPOIHI,
MPOBOIUTH  HAOMIONEHMs, TIUIAHUPOBATh W BBINOJMHATH  AKCICPUMEHTHI,
00pabaTbIBaTh pe3yJbTaThl H3MEPEHUI, MIPEACTABIATh PE3yIbTaThl U3MEPEHH C
MOMOIITbI0 TabuIl, rpagukoB u (Gopmys, OOHAPYKMBATh 3aBUCUMOCTH MEXIY
(GU3NYECKUMU BETUUMHAMU, OOBSICHATD MOJTy4YE€HHBIE PE3YJIbTaThl U JIeJIaTh BHIBO-
JIbl, OLICHUBATh TPAHUIIbI TOTPEIIHOCTEN pe3yIbTaTOB U3MEPECHHUIA;

"  yMEHHS NPUMEHSTh TEOPETUUYECKUE 3HAHUS MO (U3MKE HAa MPAKTHUKE, PEllaTh
duznueckue 3a/1a4yu Ha MPUMEHEHUE TOTyUYEeHHBIX 3HAaHU;

" yYMEHUS U HAaBBIKM IPUMEHATh I[IOJIyYEHHbIE 3HAHUS Ui OOBSICHEHMS
OPUHLMIIOB JEUCTBUS BaXHEHIIMX TEXHUYECKUX YCTPOWCTB, pEIICHUs
MPaKTUYECKUX 3a/1ay IMOBCEIHEBHOM KU3HH, oOecreueHns 0e301acHOCTH CBOEH
KHU3HU, PAIMOHATFHOTO MPUPOOIIOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEIbl;

*  (opmupoBaHHE YOKACHUS B 3aKOHOMEPHOW CBS3HM M TIO3HABAEMOCTH SIBIICHHI
MPHUPOJIbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUWSA, B BHICOKOW IIEHHOCTH HAYKH B
Pa3BUTHH MATEPUATBHON U TYXOBHOM KYJIBTYPBI JIIOJIEH;

"  pa3BUTHE TEOPETUYECKOTO MBINUICHUS Ha OCHOBE (DOPMHUPOBAHHS YMEHHI
yCTaHaBIUBATh (PAKThl, pa3anMyaTh MPUUYMHBI U CIEACTBUS, CTPOUTh MOJEIH U
BBIIBUTATh TUIIOTE3bl, OTHICKUBATh U (OPMYITUPOBATH JIOKA3aTEIHCTBA
BBIIBUHYTBIX ~THIIOTE€3, BBIBOJUTH M3 OKCIEPUMEHTAIBHBIX (DakTOB U
TEOPETUYECKUX MOJIeNiel (Pr3nvecKre 3aKOHbI;

"  KOMMYHUKATHBHBIE  YMEHHUS  JIOKIQAbIBaTh O  pe3yidbTaTax  CBOETO
WCCJICIOBaHMs, y4acTBOBaTh B JAHMCKYCCHH, KPaTKO M TOYHO OTBEYaTh Ha
BONIPOCHI, HCIOJB30BaTh CIHPABOYHYIO JIMUTEpATypy M JPYrHe€ HCTOUYHUKU
uH(popmanuu.

COAEPKAHUE IMPOT'PAMMBI YYEBHOI'O IIPEAMETA
(68 uacos)

l. du3nKa ¥ MHP, B KOTOPOM MbI skuBeM (7 4)
Uto usywaer ¢Qusuka. Hekoropwie ¢usmueckue Tepmunbl. HalOntoneHwe U OMBIT.

duznueckre npudbopsl. OU3NUECKUE BEIMYUHBI U UX U3MEpeHre. MexayHapoiHas cuctema
eaquHul. M3MepeHus u TOYHOCTh u3MepeHui. [lorpemHoctn m3mepenui. Mup 4deTeipex
nsMepenun. [IpoctpancTBo u Bpems.

Jemoncmpayuu: npuMepbl MEXaHUYECKUX, TEIUIOBBIX, ANEKTPUYECKUX, MATHUTHBIX U
CBETOBBIX SIBJICHUM, TOPTPETHl YUCHBIX, PU3UUYECKHE MPUOOPHI, CXEMbI, PUCYHKH, TaOIUIIBI,
claipl, Mojenu, BUAeopUIbMBI (B TOM uucie LIUdpoBbie 00pa3zoBaTEIbHBIE PECYpPCHI),
WITIOCTPUPYIOIINE CBA3b (PU3UKU U OKPYIKAIOIIETO MUPA.

Jlabopamopnvie pabomoi u onvimol:

1. Onpenenenue 1eHbI JEIEHUS MIKAIbl K3MEPUTEIHHOTO MpHOOpa.

2. Omnpenenenue 00beMa TBEPIOTO TeNa.
3. Pabota co mTaHreHIpKyaeMm.



4. CpaBHEHHE TOYHOCTH U3MEPEHUS Pa3IMYHBIMHU BUJIaMU JINHEEK.
5. Onpenenenre quameTpa HUTH.
6. I3mepenue JUIMHBI CTOJA.

I1. Ctpoenne BemecTBa (6 1)

Crpoenue BemectBa. Mousekyiabsl M aTombl. bpoyHoBckoe nBuxkeHue. uddysus.
B3aumogeiictBue yactui] BemectBa. CMauMBaHUE M KaNWUIIPHOCTb. MoJenu cTpoeHus
ra3oB, JKHJIKOCTEd M TBEPIBIX Tl U OOBSICHEHUE CBOWICTB BEIIECTBA HA OCHOBE 3TUX
MOJENEN.

Hemoncmpayuu: cxuMaeMocTh Ta30B, AUPQY3Us B razax M SKUJKOCTSIX, MOJEI]b
XA0TUYECKOrO JBUKEHHSI MOJIEKYJI, MOJENIb OPOYHOBCKOIO JBM)KEHMS, COXpaHEHHE 00beMa
KHUJIKOCTU TPU U3MEHEHUU (POpPMBI COCyZa, CUEIUICHHE CBUHIOBBIX LIUIUHAPOB, CXEMBI,
PUCYHKM, TaOIMLbl, CcHaiabl, MOJENH, BHUACOQWIbMBI (B TOM YHCIE LHUPPOBbIE
o0Opa3oBaTeNbHbIE PECYPCHI), MIUTIOCTPUPYIOLINE CTPOCHUE BEIIECTBA.

Jlabopamophvie pabomvl u onvimul:

7. I3Mepenne pazMepoB MAJIbIX TEJL.
8. 3ydyeHune nporiecca UCIapeHust BOJIBI.

II1. /IBu:kenue, B3aumoaeicreue, macca (10 1)

Mexannueckoe aBmkeHue. OTHOCUTENBHOCTH JBMKEHUs. Teno orcuera. TpaekTopusi.
IIyre.  IlpsAMONMHENWHOE  PABHOMEPHOE  JBUKCHUE. CkopoCTh ~ paBHOMEPHOTO
MPSMOJIMHEWMHOTO IBUXEHUSI. METOIbl UBMEPEHUST PACCTOSHUSI, BPDEMEHU U CKOPOCTH.

HepaBHomepnoe pnBmxenue. CpelnHsisi CKOPOCTb. Y CKOpeHHe. PaBHOyCKOpeHHOE
newxenne. CpoOoHoe nageHue Tei. ['paduku 3aBUCUMOCTH IIYTH U CKOPOCTH OT BPEMEHH.

SBnenne wunHepumu. BzaumopeictBue Ten. Macca Tena. IInoTHOCTH BemecTBa.
Metoabl U3MEPEHHS MaCChl U TIJIOTHOCTH.

Jlemoncmpayuu: PpaBHOMEPHOE NPSIMOJMHEHHOE JBUKEHHUE, OTHOCHTEJIBHOCTh
JIBMDKEHUSI, PAaBHOYCKOPEHHOE NBIDKCHHE, CBOOOJHOE TajeHue Tea B TpyOke HbioToHa,
SBJICHUE HWHEPLMH, B3aUMOJCHCTBUE TEJI, PHUCYHKH, TaOJIUIIbI, CJAWIbl, MOJEIH,
BUACOPUIBMBI (B TOM uuciie IudpoBbie 00pa3oBaTeIbHbIE PECYPChl), ULTFOCTPUPYIOIIUE
M3y4aeMbl€ MOHSITHSI.

JlabopamopHvie pabomwi u onvimwi:

9. Uzyuenune HpU3NIECKUX BEIMYMH, XapaKTEPU3YIOIINX MEXaHUIECKOE JIBIKCHHE.
N3mepenne ckopoCcTH IBUKEHUS YETIOBEKA.

10. 3MepeHue macchl Tella Ha YPaBHOBEIICHHBIX PhIUYaKHBIX BECAX.

11. U3mepenne manbix Macc METOJAOM B3BEIIIMBAHUA.

12. 3mepeHne mIOTHOCTH KUJIKOCTH € MIOMOIIBIO apeoMeTpa.

13. Onpenenexnre MIOTHOCTH TBEPAOTO TEa C MOMOIIBIO BECOB U U3BMEPUTEIBHOTO
UUIIUHAPA.



IV. Cuabl Bokpyr Hac (10 )

Cuna. Cuna tsoxect. IlpaBuno crnoxenus cui. PaBHoxeictByromas cuia. Cuna
ynpyroctu. 3akoH ['yka. Mertoasl uamepenus cuisl. Jlunamomerp. Bec Ttena. HeBecoMocCTs.
Cuina tpenus. TpeHre B IpUpOJI€ U TEXHUKE.

Jemoncmpayuu: 3aBUCUMOCTD CHIIBI YIIPYTOCTHU OT JiehopMaIuu IpyKUHBI, CII0KEHHE
CWJ, CUJIa TPEHUS, HEBECOMOCTb, PUCYHKH, TaOJUIIbI, CIalbl, MOAEIH, BUICODUIBMBI (B
TOM uucIie HudpoBbie 00pa30BaTENbHBIE PECYPCHI), HIUTIOCTPUPYIOIIUE U3y4aeMbIe TOHSITHSL.

JlabopamopHvie pabomsl u onvimol:

14. CnoxxeHre Cuil, HAalIPABJICHHBIX BAOJb OJHOM MPSIMOA.

15. T'panympoBka nuHamometrpa. VcciaegoBaHue 3aBUCHMOCTH CHJIBL YIPYTOCTH OT
yIJMHEHUs npy>kunbl. OnpeneneHue Ko3hHUIMEeHTa yIpyrocTH NPY>KUHBI.

16. MccnenoBanue cribl TPEHUS CKOIBKCHUS.

17. N3ydyenue cun ynpyroctd. HaxoxaeHue paBHOJECUCTBYIONIEH HECKOIBKUX CHII,
HAIIPaBJICHHBIX BJIOJb OJHOU MPSAMOM.

V. JaBieHue TBepaAbIX TeJl, :KUIAKOCTel U ra3os (10 4)

JlaBnenue TBepabIx Ten. CiocoObl yBeTHMUEHUS U YMEHBIIICHUA qaBieHus. [laBieHue B
KUAKOCTH U rasze. 3akoH [lackans. Pacuer gaBieHUs KUJIKOCTH HA JHO M CTEHKH COCY/a.
CooOmaromuecs cocynsl. lcnonp3oBaHue JaBieHHS B TEXHMUYECKHUX YCTPOMCTBaX.
['unpaBnuyeckre MalIuHbI.

Jlemoncmpayuu: 3aBUCUMOCTD JIaBJIEHHUS TBEPAOIO Tella Ha OMOpY OT JACHCTBYIOIIEH
CWJIBI M TIJIOMAAM OMOpHI, 3akoH llackams, ruapaBiInuecKuil mpecc, PUCYHKH, TaOIHIIbI,
Claipl, MoJenu, BUACOPUIbMBI (B TOM uucie HU(poBbie 0Opa3oBaTEIbHBIE PECYPCHI),
WJUTIOCTPUPYIOUTUE U3YYaeMbl€ MTOHATHS.

JlabopamopHvle pabomsl u onvimol:

18. Onpenenenue naBieHUs 3TaJOHA KAJIOTpaMma.

19. Omnpenenenue 3aBUCUMOCTH MEXIY TIyOUHONW TOTPY>KEHUS TSKEIBIX CBHUHIIOBBIX
KUPIIAYEH B TIECOK U JABJICHUEM.

20. UccnenoBanue npolecca BHITEKaHUS BOJbI U3 OTBEPCTHUS B COCY/IE.

VI. Atmocdepa u atmochepHoe gaBiienne (4 4)

Bec Bosmyxa. AtmocdepHoe naBineHue. Metoasl uaMepenHus pgaBieHUs. OmbIT
Toppuuenu. [Ipubops! 1 U3MEpeHUs TaBICHUS.

Hemoncmpayuu: oOHapyx)eHue aTMoc(hepHOro AaBlICHUs, U3MEPEHHE aTMOC(HEPHOTro
JaBJIeHUST 0ApPOMETPOM-aHEPOUIOM, PUCYHKH, TAOJIHIIBI, CIIANIbI, MOJICTH, BUICODUIBMBI (B
TOM yucie u(poBbie 00pa3zoBaTEIbHBIC PECYPCHI), HILUTFOCTPUPYIOIIUE H3yUaeMble MTOHATHS.

JlabopamopHvie pabomwi u onvimwi:

21. UzrotoBienne «0aHOUYHOTO OapoMeTpay.



VII. 3akon Apxumena. [lnaBanue tes (6 4)

JleficTBHE )KUKOCTH U ra3a Ha IOrPy>KEHHOE B HUX TeJNO. 3aKOH Apxumeza. Y ClIoOBUE
1aBaHus Ten. BosayxomiaBanue.

Hemoncmpayuu: 3akoH ApxuMmena, PpUCYHKH, TaOJIMLbl, CJIaWJbpl, MOJEIH,
BUACO(UIBMBl (B TOM uuncie HUppoBble 00pa30BaTENIbHBIE PECYPCHI), WIIOCTPUPYIOLINE
U3y4acMbl€ ITOHATHUS.

Jlabopamopnvie pabomul u onvimoi:

22. VI3MepeHne BBITAIKUBAIOLIEH CHJIbI, IEVUCTBYIOIIEH HA IOTPYKEHHOE B KUIKOCTD TEJIO.
23. 3ydeHue yClnoBUM MJIaBAHUS TEJIA B KUJIKOCTH.
24. OnpeneneHne IOTHOCTH IEPEBIHHON JIMHEUKHU THAPOCTATUYECKUM CIIOCOOOM.

VIII. Pa6oTa, MOIIHOCTD, JHeprus (7 4)

Pabora. MomHocts. DHeprus. [loTeHnmanpHas 3HEPrusi B3aUMOJICHCTBYIOIIUX TeJl.
Kunernueckas sneprusi. 3aKkOH COXpPaHEHUSI MEXAaHMYECKOW dHEpruu. McTouHuKM 3HEprUm.
HeBo3MOXXHOCTB CO31aHHST BEYHOT'O JBUTATEIIS.

Jlemoncmpayuu: M3MEHEHUE SHEPTUM Tella MPU COBEPILICHUU PadOThI, MPEBPAILICHUS
MEXaHUYECKON PHEPTUM U3 OJHOU (HOPMBI B APYTYIO, PUCYHKHU, TAOIUIIbI, CIAN]Ibl, MOJIEIIH,
BUIcOPMIBMBI (B TOM 4Huciie ITUdpoBbIe 00pa3oBaTeIbHBIE PECYPChl), HUILTFOCTPUPYIOIINE
M3y4aeMbl€ TIOHSTHUS.

JlabopamopHhwvie pabomul u onvimol:

25. 3ydyeHue MexaHu4eCcKou pabOThl U MOIIIHOCTH.
26. N3yyeHne n3MEHEHHs IOTEHIMAJIBbHON M KUHETUYECKON SHEPTUN TeJla NPU JBUKECHUU
TeJa M0 HAKJIOHHOM IUIOCKOCTH.

IX. ITpocTbie MeXaHU3MBbI. «30J10TO€ MPABUJI0» MeXaHUKHU (7 1)

IIpocTeie Mexanu3mbl. HaknoHHast iockocTh. Peruar. MoMeHT cwiibl. Y CHOBHS
paBHOBecuss pbryara. biok u cuctema O10KOB. «30JI0TO€ TMPABWIO» MEXAHHUKHU.
KoadduimeHT nosiesnoro aeicTBus.

Jlemoncmpayuu: TPOCTbIE MEXaHWU3MBI, PUCYHKH, TaOJNMIIbI, CHAWIbl, MOJEIH,
BUCOPUIBMBI (B TOM uuciie IudpoBbie 00pa3oBaTeIbHbIE PECYpPChl), ULTHOCTPUPYIOIIUE
M3y4aeMble MOHSTHSI.

JlabopamopHwvie pabomwi u onvimwi:

27. IlpoBepka yclIOBHs paBHOBECHS pbluara.

28. Onpenenenune KII/] HaKIOHHON MJIOCKOCTH.

29. Onpenenenne KII/] moasmkHOTrO OJ10KA.

30. Onpenenenue NoJ0KEHUS [IEHTPA TAKECTU MIIOCKOU (PUTYpBHI.



TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKHU YUALIUXCSA

B pe3ynbpTaTe n3yueHus Kypca QUMK 7 Kilacca YUeHUK JOJIKEH:

3HAMb/NOHUMAMb
» CMBICJI TOHSITHIH: (QuU3NYecKoe sBJICHWE, (GU3NYECKUN 3aKOH, BEIIECTBO,

B3aUMOJICHCTBHE;

» CMbICH (U3HYeCKHX BEeJHYHH: IyTh, CKOPOCTh, Macca, IUIOTHOCTh, CHIIA,
JaBJjieHue, paboTa, MOIIHOCTh, KHHETUYECKasl YHEPTUsl, MOTCHIIUANIbHAS YHEPT U,
KO3 PUIIMEHT MOJIE3HOTO NEHCTBUS,

» cMblca pu3ndeckux 3akoHoB: [Tackams, Apxumena;

Memb

> OonMChIBAaTL W  OOBSICHATH  (QU3NUYeCKHe  SIBJEHHSI.  PaBHOMEPHOE
NPSIMOJIMHEWHOE JBIDKCHHUE, TMepeaady JAaBJICHUS JKUJIKOCTIMHU U Ta3amu,
raBanue Ten, 1uddysuio;

» HCIO0Jb30BaTh (U3HYECKHE MPUOOPHI M U3MepPHUTeJbHbIE HHCTPYMEHTBI IS
u3MepeHus GpU3NYeCKNX BeJTHMYMH: PACCTOSHUSA, MPOMEKYTKa BpPEMEHHU, MaCChl,
CUJIbI, TABJICHHUS;

» NpPeACTABJISATH pe3yJabTaThl H3MePeHHil ¢ MOMONIbI0 Ta0JuI, rpapuKoB u
BBISIBJIAATh HA 3TOl OCHOBE 3MIUPUYECKHE 3aBUCHUMOCTH: IIyTU OT BPEMEHHU,
CUJIbl TPEHHS OT CHJIBI HOPMAJIbHOTO JABJICHUS, CUJIbl YIPYTOCTU OT yIJIMHEHUS
MPY>KUHBI;

BBIPAKATH  pPe3yJbTaThl HW3MEPEHHIl W  PacyeToB B  eJUHHIAX

MexxayHApOIHOM CUCTEMBbI,

NPUBOAUTH NMPUMeEPbI MPAKTUYECKOI0 UCIOJIb30BAHUS (PU3HUECKUX 3HAHUI

0 MEXaHUYECKUX SBJICHUSX;

peliaTh 3a/1a44 HA IPUMeHeHne U3YUYeHHbIX (U3MYeCKUX 3aKOHOB;

OCYILIEeCTBJIATH CaMOCTOSAITeIbHbIN MOMCK uHopmanuu

€CTECTBEHHOHAYYHOI0  COJePKAHHUSA € MCHOJb30BAHHEM  Pa3IHYHBIX

HCTOYHUKOB (y4€OHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-TOMYJISIPHBIX U3JaHUM,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHera), ee 00pabOTKy U

MpeACTaBlIeHHe B pa3HbIX (opmax (CIOBECHO, C TOMOIIBIO TPpaduKOB,

MaTeMaTUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

» HCIOJb30BaTh MNPHOOPeTeHHbIE 3HAHUSI W YMEHHsI B TPAKTHYECKOI
JAeSITeJIbHOCTH W TOBCEJHEBHOM KW3HM ISl PAllMOHAIBHOIO HMCIIOJIb30BaHUS
IPOCTBIX MEXaHU3MOB, OOecreueHus: 6€30MacHOCTH B MPOLIECCE MCIOJIb30BaHUS
TPAHCIIOPTHBIX CPEJICTB.

vV VWV 'V

OBIIEYYEBHBIE YMEHUS, HABBIKH U CITIOCObBbI AEATEJIBHOCTH

Ha ocHoBanum TtpebGoBanuii  ['ocymapcTBEHHOro 00pa3oBaTENBHOTO CTAaHIApTa B
COJIEp’)KaHUM KaJIeHIapHO-TEMaTUYECKOr0 MIAHUPOBAHUS TPEAYCMOTPEHO (POPMHUPOBAHUE Y
IIKOJIbBHUKOB OOIIEy4eOHbIX YMEHUHN U HABBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JIEATELHOCTH U
KJIFOUEBbIX KommeTeHIMH. [lpuopureTamu Ha 3Tame OCHOBHOTO oOIIEero o00pa3oBaHUs
SABJISTFOTCSL:



Ilo3nasamenvnan 0esamenbHOCHb:

» WCIOJNB30BAaHWE  JUIS  TO3HAHUS  OKPY)KAIOIIET0O  MHpa  Pa3IUYHbBIX
€CTECTBEHHOHAYYHbIX METOJIOB: HAONIOJICHHE, HW3MEPEHHE, JKCIIEPUMEHT,
MOJEIUPOBAHUE;

» QopmupoBaHue yMEHUH pasznudarh (akKThl, THUMOTE3bl, MPUYUHBI, CIEICTBUS,
JI0Ka3aTeNIbCTBA, 3aKOHBI, TEOPUU;

» OBJIQJICHHE  aJCKBaTHBIMH  CHoco0aMH  PEHICHHS  TEOPETHUECKUX |
AKCIIEPUMEHTAJIBHBIX 33]1a4;

» TPHOOPETCHUE OIBITA BBIIBIDKEHHUSI TUTIOTE3 JUIS OOBSICHEHHS U3BECTHBIX (DaKTOB
Y HKCIIEPUMEHTAIbHON MPOBEPKU BBIABUTAEMBIX THIIOTE3.

Hnpopmayuonno-kOMMyHUKamMuHaAs 0eAMenbHOCHb:

> BJIaACHUC MOHOJIOTUYECKON M ,Z[H&JIOFH‘-IGCKOﬁ PCYbIO, PAa3BHUTHUC CITOCOOHOCTH
IIOHUMATb TOYKY 3PCHUA CO6GCGI[HI/IKEI " IIPU3HABATh IIPAaBO HA KHOC MHCHHC,

» HCIOJIb30BaHHE Al PCHICHUA ITO3HABATCIBHBIX WM KOMMYHHKATHUBHBIX 3a1a4d
Pa3INYHbIX HCTOYHHUKOB I/IH(l)OpMaI_II/II/I.

Peghnexcuenan oeamenvnocmo:

» BIQJICHUE HaBBIKAMU KOHTPOJSI W OIGHKH CBOCH JIEATEIBHOCTH, YMEHUE
MPEBUIETH BO3MOXHBIC PE3YIbTaThl CBOMX JICHCTBUI;

» opraHm3anus y4eOHOW JEATCIIFHOCTU: TIIOCTAHOBKA IIEJH, IUIAHHUPOBAHHUE,
OIpe/IeIEHUEe ONTUMAIbHOTO COOTHOILICHHS LIEJIN U CPEICTB.

Junaktrnueckas MoAelb OOy4YeHHS W TeJarormueckue CpencTBa OTpaXkaroT
MOJIEPHU3ALMI0 OCHOB Y4YeOHOro TMpolecca, HX [EePEeOPUEHTAIMI0O Ha JOCTH)KEHUE
KOHKPETHBIX  pe3yJlbTaTOB B BUJE CHOPMUPOBAHHBIX YMEHMH M HABBIKOB Yy4YallUXcCH,
00O0OILIEHHBIX CHOCOOOB JAEATENbHOCTH. POpPMUPOBAHUE UEIOCTHBIX MPEICTABICHUN O
¢usnueckoil kapTuHe MHpa OyIeT OCYIIECTBIATHCS B XOJ€ TBOPUYECKOW NEATEIbHOCTH
yUalmxcs Ha OCHOBE JIMYHOCTHOTO OCMBICICHUS (PU3NYECKUX TMPOIIECCOB M SIBICHHIA.
Oco0oe BHUMaHUE yJIeseTCsl T03HABATEIbHON aKTUBHOCTH YUaILIUXCSL.

[Ipu BBIMOTHEHUU TBOPYECKUX PabOT (HOPMHUPYETCS YMEHHE ONMPENeNsiTh aJeKBATHHIC
CIIOCOOBI perieHusl y4eOHOW 3aJaud Ha OCHOBE 3a/JIaHHBIX aJTOPUTMOB, KOMOWHUPOBATH
W3BECTHBIEC AJITOPUTMBI AECATEIIBHOCTH B CHUTYyallMsIX, HE MNpPEANojararolmx CTaHAApTHOIO
MPUMEHEHUsI OJHOTO W3 HHUX, MOTUBHUPOBAHHO OTKAa3bIBAThCA OT 0Opasiia JESITeIbHOCTH,
HCKaTh OPUTUHAIBHBIC PEILICHUS.

VYyanuecs JOMKHBI MPUOOPECTH YMEHHUS O (OPMUPOBAHUIO COOCTBEHHOI'O aJITOPUTMA
pelIeHs] TO3HABATENBHBIX 3a1ad, (POpMyIUpOBaThH MPOOJIEMy M TEIH CBOEH paboTHI,
MPOTHO3UPOBATh OKUJAEMBIA PE3yJbTAaT M COMOCTABIATH €r0 ¢ COOCTBEHHBIMH 3HAHUSMHU.
VYyamuecss TOMKHBI HAYYUTHCS MPEICTABIATh PE3yabTaThl MHAUBHIYATbHON W TPYIIOBOU
MO3HABATEIbHON NeATEIbHOCTH B (opMax KOHCIEKTa, pedepaTa, pelieH3UH, COUMHEHUS,
pe3roMe, UCCIIeI0OBATENBCKOTO MPOEKTA, MyOIMYHON MPE3eHTALIUH.

Crneundukoit yueOHO-UCCIEA0BATEILCKON AEATEIBHOCTU SIBJISETCA €€ HAMPaBICHHOCTh
Ha pa3BUTHE JMYHOCTHM W Ha TMOJyYeHHE OOBEKTHBHO HOBOTO HCCIEAOBATEIHCKOTO
pesynbrarta. Llenb yueOHO-ucCaen0BaTeNbCKOW NEATeTbHOCTH — NMPUOOPETEHNE yUalluMUCS



HOBH&B&T@J’IBHO-HCCH@HOB&TGHBCKOﬁ KOMIICTCHTHOCTHU, HpOHBHHIOH_[eI)'ICH B OBJIaaACHHUU
YHHUBCPCAJIbHBIMU criocobaMu OCBOCHUS HGﬁCTBHTGHBHOCTH, B Pa3BUTUHU CITOCOOHOCTH K
HCCIICJOBATCILCKOMY  MBINUJICHHUIO, B AKTUBU3AllNN JIMYHOCTHOM MMO3UIKUN y4dalerocss B
O6p8,30BaT€JII)HOM IIpoLecce.

Peanm3zanus KQJICHIAPHO-TEMATUYECKOT O IJIaHA oOecreunBaeT OCBOEHHE
00111ey4eOHBIX YMEHUM M KOMIIETCHIIMN B paMKaX HH(OPMAIMOHHO-KOMMYHHKATHUBHOMI
NAeATeJBLHOCTH: CTIOCOOHOCTH Tepe/laBaTh COJIEp)KaHUE TEKCTa B CHKATOM HIIM Pa3BEPHYTOM
BUJIC B COOTBETCTBHUHM C I€JIbI0 YUEOHOIO 3aJaHusl; MPOBOAUTH CMBICIIOBOM aHallU3 TEKCTa;
CO3/1aBaTh INMCBMEHHBIE BBICKA3bIBAHUsA, aJC€KBATHO NEPEAAIOIINE IPOCIYIIAHHYIO H
NPOYUTAHHYI0 HH(QOpPMALUIO C 33JaHHOM CTENEHBIO CBEPHYTOCTU (KPaTKO, BBHIOOPOUHO,
MOJIHO); COCTaBJATh IUJIaH, TE3UChI, KOHCMEKT. Ha ypokax yuamimecss JOMKHBI Ooiiee
YBEPEHHO OBJIAJICTh MOHOJOIMYECKOM U IHAIOTMYECKOM pEeYbl0, YMEHHUEM BCTYyNaTb B
pedeBoe OOILEHHE, Y4YacTBOBAaTh B JAuajore (MOHMMAaTh TOYKY 3pEHUS COOECEeIHHUKa,
MpU3HABaTh NPABO HAa HMHOE MHEHHE), NPHUBOJUTH IMPUMEPHI, MOAOMPATH APIyMEHTHI,
nepedpazupoBaTb MbICHIb, (OPMYJIUPOBAaTh BBIBOABI. [l pelieHusl MO3HAaBaTEIbHBIX U
KOMMYHUKATUBHBIX 3a/1a4 YYallMMCS MPENIaracTcss HCIOJIb30BaTh Pa3JIMYHbIE HCTOYHUKHU
uH(bOpMalLluY, BKJIIOYAs SHIUKIONEAUH, ciloBapH, VHTepHeT-pecypchl M Jpyrue 0asbl
IaHHBIX. B COOTBETCTBMM C KOMMYHUKATHBHOM 3ajadeil, cpepoid U cuTyauueil oOleHus
OCO3HAHHO BBIOMpATh BBIPA3UTENIBHBIE CPEICTBA S3bIKA M 3HAKOBBIE CHCTEMBI: TEKCT,
Ta0NHILy, CXEMY, ayTHOBU3YaIIbHBIN Pl U Ap.

VYyamuecs 10/DKHBI yMETh Pa3BEPHYTO 00OCHOBBIBATH CY)KJICHHUSI, 1aBaTh OMPEACIICHNUS,
MPUBOJNTH JIOKA3aTeNbCTBA (B TOM YHCIE OT MPOTHUBHOTO), OOBSCHATh W3yYCHHBIC
MOJIOKEHUSI HAa CaMOCTOSATENIBLHO TOJOOPAaHHBIX KOHKPETHBIX TpUMEpax, BIAACTh
OCHOBHBIMH BHWJAaMHU ITyOJIMYHBIX BBICTYIUICHUN (BBICKA3BIBAHUS, MOHOJIOT, IHUCKYCCHSI,
MOJIEMHKA), CIIEJIOBaTh JTHUUYECKUM HOpMaM U TpaBUjiaM BEJEHUsS Juaiora, IUCITyTa.
[Ipeamnonaraercsi yBEepeHHOE WCIOJIB30BAaHUE YUYANTUMUCS MYJbTUMEIUWHBIX PECYPCOB U
KOMITBIOTEPHBIX TEXHOJOTUW Il 00paboTKH, TMepenadd, CUcTeMaTu3aluu WH}opmaiuu,
co3maHusl 0a3 JaHHBIX, MPE3CHTAIIMH PE3yJbTaTOB TO3HABATEIBHOW W TMPAKTHYCCKOM
NeSTETHLHOCTH.

INJTAHUPYEMBIE PE3YJIBTATDBI

1.1 Ilnanupyemslii pe3yabtar: Pacno3zHaBaTh MpoOJieMbl, KOTOPhIE MOXKHO PEIIUTh
npyu ToMOIM  (U3UYECKUX METOJIOB; aHAJIU3UPOBATh OTACIbHBIC HATambl MPOBEICHUS
MCCJICIOBAHUM M UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUI U OIBITOB.

YMeHus1, XapakTepU3yoIKne JOCTHKEHUE TNIAHUPYEMOTO PE3yJbTarTa:

1) PacnoznaBaTh mpo01eMbl, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIU (HU3UIECKUX
METOJOB.

2) AHaAIM3UPOBATh OTHEIbHbBIEC 3TAlbl IPOBEACHUS UCCIEAOBAHUI: MTPOBEPAEMYIO
TUIIOTE3Y, X0/ ONbITa (HA3HAUYCHHUE YaCTE IKCIIEPUMEHTATBLHON YCTAHOBKH ), PE/ICTABICHUE
pPEe3yJIbTaTOB.

1.2 IlnanupyeMblii pe3yJibTaT: IMPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKHUX
SBJICHUM U UX CBOWCTB: MPHU 3TOM COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO 000pYAOBaHMUS;
OMKCHIBATH XOJ1 ONBITAa U (HOPMYIUPOBATH BHIBOJIBI.



YMeHus, XapakTepU3yIOIIHe TOCTUKEHUE TUIAHUPYEMOT0 pe3yJibTaTa:

1) Bri6upaTts 0600pyioBaHHE B COOTBETCTBHH C IIEJIbIO UCCIIETOBAHUSI.
2) CoOupath yCTaHOBKY M3 UMEIOIIETocsi 000py10BaHUs.

3) OnuceIBaTh X0 UCCETOBAHUSI.

4) JlenaTh BBIBOJ 110 pe3yJibTaTaM UCCIICAOBaHUS.

KputepreM goctmxeHus IaHUPyeMOro pe3yiipTaTa Ha 0a30BOM YpPOBHE CUUTAETCS
CaMOCTOATEIIBHOE BBIINIOJHEHUE IIPU POBEACHUM UCCIeNoBaHus I1. 2, 3 u 4. Kpurepuem
JOCTHKEHHUS INIAHUPYEMOIO pe3yibTaTa Ha MOBBIIEHHOM YPOBHE CUATAETCS BBIITOJIHEHHE
BCEX MEPEUNCIICHHBIX TyHKTOB 1-4.

1.3 IInanupyemsbliii pedyabtar: [IpoBoauth npsiMble HU3MEpPEHUs (PUINYECKUX
BEJIMYUH: HPOMEINCYMOK 8peMenU, paccmosHue, macca mena, obvem, cuid, memnepamypa,
ammocgepnoe Oasnenue, TPU 3TOM BbIOMPATh ONTUMAJbHBIM CHOCO0 H3MEpEeHHS WU
MCIIOJIb30BaTh MIPOCTENIIINE METObI OLIEHKH MTOTPEIIHOCTEN H3MEPEHUM.

YMeHus, XapakTepU3yOIKe JOCTHKCHUE IUNIAHUPYEMOTO pe3yibTaTa:

1) Br1Oupats U3MepUTENbHBIA IPUOOP C YUETOM €r0 Ha3HAYEHUs, LIEHBI JEJICHUS U
MpeeIoB U3MEPEHUS Tprdopa.

2) [IpaBUIBHO COCTABIATH CXEMbl BKJIIOYEHHS HW3MEpPUTEIBHOro mpubopa B
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY.

3) CuuThlBaTh NOKa3aHUsI IPUOOPOB C UX OKPYIJIECHUEM J10 OJMIKaWIIero ITpUxa
IIKaJIbI.

4) [Tpu He0OXOAUMOCTH POBOAUTH CEPUI0 U3MEPEHUI B HEM3MEHHBIX YCIOBUAX
Y HaXOJUThb CPEIHEE 3HAUCHHUE.

5) 3anuceIBaTh pe3ysbTaThl U3MEPEHUN B BHUJE€ HEpaBEHCTBAa X TAX, 0003HauUaTh
ATOT MHTEPBAJ Ha YMCJIOBOM OCH, COBMAAAIONIEH M0 BUJY CO MIKaJI0i mpuodopa.

6) B mpocteilmx ciy4yasix CpaBHMBaTh TOYHOCTb HM3MEPEHHUS OJHOPOIHBIX M

Pa3HOPOJHBIX BEJIMYMH [0 BEJIMYMHE UX OTHOCUTEIBHON ITOIPEIIHOCTH.

KputeprueM nOCTHKEHUS IJIAHUPYEMOro pe3yjbTaTa Ha 0a30BOM YpPOBHE CUUTAETCS
BBIIIOJIHEHHUE TIPH ITPOBEJACHUM IIPSIMOTO U3MEPEHMS I1. 2-5; a Ha MOBBIIIEHHOM YPOBHE BCEX
NEPEYUCIICHHBIX MyHKTOB 1-6. AOCOIIOTHAsI MOTPEIIHOCTh U3MEPEHUS ISl UCIOIb3yEMOI0
npubopa npearaeTcs B TEKCTE 3a/1aHUs WIH B CIIPAaBOYHBIX MaTepuaiax.

1.4 Ilnanupyemblii pe3yJbTaT: MPOBOIAUTH UCCIIEIOBAHUE 3aBUCUMOCTU (PU3UUECKUX
BEJIMYMH, 3aKOHOMEPHOCTH  KOTOPBIX H3BECTHBI  YYallMMCS:  YKa3blBaTb  3aKOH
(3aKOHOMEPHOCTb), CBA3BIBAIOLIMN (U3MUECKUE BEJIMYMHBI, KOHCTPYHMPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YNbTAThI MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJIE TAOJIMII
U rpaUKOB, J1€JaTh BBIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS.

YMeHus, XapakTEPU3YIOLINE TOCTHKEHUE TUIAHUPYEMOTO pe3yJbTaTa:

1) KoHcTpynpoBaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY HAa OCHOBE MPEIJIOKEHHOU
TUIOTE3bl U N30BITOYHON HOMEHKJIATYphl 000pYAOBaHUS.

2) [IpoBoauTh NpsiIMbIE U3MEPEHUS BEINYMH, YKa3bIBas MOKAa3aHUs B TaOJIULIE WU
Ha rpaduke.

3) CtpouTs rpadvk 3aBUCUMOCTH TI0 pe3yIbTaTaM U3MEpPEHUH.

4) ®opMyIUpPOBaThH BHIBOJ O 3aBUCUMOCTH (PU3UUYECKUX BEJIHUHH.

5) OueHuBarhb 3HA4YCHHE " buznyeckuit CMBICIT KoaGdunmenHTa
MPOMOPLUOHATIBHOCTH.

KpurepueM noctuxeHus: MIaHUPYEeMOro pe3ysbTara Ha 0a30BOM YpOBHE CUMTAETCS
BBINIOJIHEHUE TIPU MIPOBEICHUH NPSIMOTO U3MEPEHHUs M. 1-4; a Ha MOBBIIIEHHOM YPOBHE BCEX
NEPEUUCICHHBIX MYyHKTOB 1-5.]11s1 HaxoJeHus aOCOIOTHOW MOTrPEUIHOCTH HU3MEPEHU



yUYaluMcsl TpeJIaraloTcsl CIpaBOYHbIE TaOIMIBI MOTPEUIHOCTEH HCIONb3yeMbIX CPEICTB
U3MEPEHNN.

1.5 Ilnanupyembiii pe3yabrar: IIpoBOINTH KOCBEHHBIE H3MEpPEHUS (U3HUESCKUX
BEJIMYMH:TIPU BBHITIOJTHEHUH MU3MEPEHU COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYS
IIPEUIOKEHHOW  MHCTPYKLMH, BBIUKMCILATH 3HAYCHHWE BEJIMYMHBI W AHAJIUM3UPOBATh
ITOJTyYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOM TOYHOCTH U3MEPEHHU.

YMeHus, XapakTEepU3yIOLIKE TOCTHKEHUE TUIAHUPYEMOTO Pe3yJIbTaTa:

1) Ilo u3ydyeHHoMy 3akoHy wuiu ¢GopMmyse OmpeneisTh (HU3NUECKHE BEIUYUHBI,
NOJICKAIINE PIMOMY U3MEPEHUIO.

2) CoOupaTh U3MEpPUTEIBHYI0 YCTAHOBKY IO  MNPEAJIOKECHHOMY  MEPEUHIO
000py10BaHUSI.

3) [IpoBoauTh HEOOXOAUMBIE MPSMbIE U3MEPEHUS] B COOTBETCTBUU C MPEAJIOKEHHOU
MHCTPYKLHEMN.

4) 3anuchiBaTh pe3yibTAaThl MPSMBIX U3MEPEHUM C y4eTOM 3aJaHHBIX a0COJIOTHBIX
ITOTPEIIHOCTEN N3MEPEHHM.

5) Bbruucaate (¢ UCHOJIB30BAHMEM KaJIbKYJsATOpa) 3HaueHue Z; U3MEpIeMoin
BEJINYMHBI.

KpurepueM nocTuxeHUs MIAHUPYEMOro pe3ysibTara Ha 0a30BOM YpOBHE CUMTAETCS
BBITNOJIHEHUE TPU MPOBEACHUM KOCBEHHOTO M3MepeHus m. 1, 2, 3, 5; a Ha MOBBILIEHHOM
YPOBHE BCEX MEPEUYUCIEHHBIX MyHKTOB 1-5. [ HaxoxaeHus: abCOTIOTHOM MOTPEITHOCTH
M3MEPEHUI ydaluMcs IpeJIaratoTcsl ClipaBOYHbIE TAOJIUIBI MOTPEITHOCTEN UCIIOJIb3yEMBbIX
CPEACTB U3MEPEHHUM.

1.6 IlnaHupyemblii  pe3yJbTaT: AHAIM3UPOBATh  CUTyallUH  IPAKTHUKO-
OPUEHTHPOBAHHOIO XapakTepa, y3HaBaTh B HUX IMPOSBIECHUE H3YYEHHBIX (DU3HMUECKUX
SBJICHUH WJIM 3aKOHOMEPHOCTEN U IPUMEHATh UMEIOIINECS 3HAHUSI ISl UX OOBSICHEHHUS.

YMeHnus, XapakTepu3yoIKe JOCTHKEHUE IUIAHUPYEMOT0 pe3yJIbTaTa:

1) PacriozHaBath B cUTyalMsIX NMPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa MpOsBICHHUE
M3YUYEHHBIX SIBJICHUH, IPOLIECCOB U 3aKOHOMEPHOCTEM.

2) IlpuMeHSITh UMEIONIHME 3HAHUS i1 OOBSICHEHHUS MPOIECCOB U 3aKOHOMEPHOCTEH B
CUTYyalUsAX MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

1.7 llnanupyemblii pe3yjabTar: [loHMMaTh MPUHLKIBI 1EWCTBHUS MAILWH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB, YCIOBHS O€30MaCHOr0 UCIOIb30BAHUS B IOBCEIHEBHOM KU3HH.

YMeHus, XapakTEPU3YIOLINE TOCTHKEHUE TUIAHUPYEMOTO pe3yJibTaTa:

1) Paznuuare (yka3piBaThb) NOPUMEPHI HCIOJIb30BaHUS B OBITY M TEXHHUKE
(U3UYECKUX SIBJICHUH U MPOIIECCOB.
2) OOBsICHATH (C OMOPOM HA CXEMBI, PUCYHKH U T.I.) IPUHITUN JICUCTBUS MAIIVH,

MpUOOPOB M TEXHUYECKUX YCTPOWCTB M YCJIOBHS HMX OE30MaCHOTO WCIOJIB30BAHUS B
ITOBCEJHEBHOM KU3HU.

1.8 Ilnanupyemblii pe3yJbTaT: WUCIOJIB30BaTh MPU BBIIIOJHCHUH YYEOHBIX 3aaad
HAyYHO-TIOMYJISIPHYIO JIUTEPATypy O (U3UYECKUX SIBICHUSAX, CIPABOYHbIC W3JaHUs (HA
OyMa)kHBIX M SJICKTPOHHBIX HOCUTEIIAX M pecypchl Internet).

YMeHus, XapakTepU3YIOIIHNe JOCTIKEHHUE TUIAHUPYEMOT0 pe3yJibTaTa:

1) Hcnonb30BatTh MpH BHIMOJIHEHUN YUEOHBIX 3a/1a4 CIPABOYHBIC U3AaHUS.

2) [Ipy yTeHMM Hay4YHO-TIOMYJSPHBIX TEKCTOB OTBEYaTh HA BOIPOCHl IO
COJIEpKaHUIO TEKCTA.

3) [lonumate cMmbici (U3UYECKUX TEPMUHOB MPHU UTEHUU HAYUHO-TIOMYJSPHBIX

TCKCTOB.



4) [Tonnmats uHpOpMAaIKIO, TPEACTABICHHYIO B BHJI€ TaOIuIl], CXeM, Tpa)uKoB U
auarpamMm 4 npeo0pa3oBbIBaTh HHGOPMAIUIO U3 OJTHOM 3HAKOBOI CUCTEMBI B IPYTYIO.

5) [IpumensTp uHGOPMALMIO U3 TEKCTOB (DU3MYECKOTO COAEpKAaHUS TpHU
BBIIIOJIHEHUH Y4€OHBIX 3a/a4.

2.1 Ilnanupyemblil pe3y/bTaT: pacrno3HaBaTh (QU3NYECKUE SBICHUS U OOBSICHATH Ha
OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA UJIU YCJIOBHSI IPOTEKAHUS SABJICHUN

YMeHus1, XapaKTepU3yIOIIHNE JOCTHKEHHUE IIJIAHUPYEMOTO pe3yJibTaTa:

1) Pacnio3HaBaTh SBJIICHME II0 €r0 OIPEHCICHUIO, OIKMCAHUIO0, XapaKTCPHBIM
IIPU3HAKAM.

2) Pasznuyate 111 JAQHHOIO SIBJIGHWS OCHOBHBIE CBOWCTBA HWIIM  YCJIIOBUSA
IIPOTEKAHUS SIBJICHUS.

3) OOBACHATP Ha OCHOBE MMEIOIIMXCSI 3HAHWH OCHOBHBIE CBOMCTBA WJIM yCIIOBUS
IIPOTEKAHUS SBJICHUS.

4) [IpuBOANTH MpPUMEPHI UCTIOIB30BAHUS SIBJICHUS HA MPAKTUKE (WIJIA MPOSIBICHUS

SIBJICHUS B IPUPOJIE)

2.2 Ilnanupyemplii pe3yabraT: ONUCHIBATh U3YYEHHBIE CBOMCTBA TE€N U (U3HUUECKUE
ABJICHMSI, WCIOJNB3YyS  (PU3MYECKHE BEIUYUHBI; IIPU ONMCAaHWH, BEPHO IIE€peaBaTh
(Gu3MYECKUN CMBICII HMCIIONb3YEMbIX BEJIMYUH, HX OOO3HAUYEHHS M €IUHHULIBI U3MEPEHMS,;
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYE€HUE (PU3NUECKON BEJTUUMHBI.

YMenus, XapakTepU3yIOIKE TOCTHKEHHUE IUIAHUPYEMOT'0 pe3yJIbTaTa:

1) OnuceIBaTh U3YUYEHHBIC SIBJICHUS, UCTIONB3Ysl (DU3UUYECKUE BETUYUHBI, pa3indas
(bU3MYECKU CMBICI UCTIOJIH3YEMOM BEIMYMHBI, €€ 0003HAUYCHUSI U €TMHULIBI N3MEPEHUSI.
2) Ncnonb30BatTh [171s1 BHISBICHUS CBOMCTB TEJ, SIBICHUM U MPOLIECCOB (DU3NUECKHUE

BEJIMUYUHBI W (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEJIWYHMHY C JPYyTUMU
BEJIMYUHAMU.

3) Brruncnarh 3HaueHUE BEJTMYUHBI IPU aHATIU3E SIBJICHUI.

2.3 Ilnanupyemblii pe3y/ibTaT: aHAJTU3UPOBATH CBOMCTBA TN, (GU3UUECKUE SIBICHUS U
MPOIIECChI, HCMONB3YsS (PU3NUECKHMe 3aKOHbI W NPUHIUIIBI; MPU OSTOM CIIOBECHYIO
(hOpMYITHUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIpAKEHUE.

YMeHus, XapaKTEpU3YIOIIHNE TOCTHKEHUE TUIAHUPYEMOT0 pe3yJibTaTa:

1) Paznuuatk cioBecHyr0 (GOpMyITHPOBKY U MAaTEMAaTUUECKOE BHIPAKEHHE 3aKOHA.

2) [IprMeHsTh 3aKOH I aHaJIr3a IMPOLECCOB U SBJICHUM.

2.4 Tlnanupyemblii pe3yJbTaT: pelIaTh 3a/a4d, UCTONb3Ys (PU3NYECKHUE 3aKOHBI: Ha
OCHOBE aHaJlW3a YCJOBHUS 3a/1aud 3aluChiBaTh KPATKOE YCIOBWE, BBIACIATH (PU3UUECKHE
BEITMYUHBI U (DOPMYJITBI, HEOOXOUMBIE JIJISl €€ PEIICHUS U TPOBOIUTH PACUETHI.

YMeHus, XapakTepu3yIolne JTOCTHKEHUE INIAHUPYEMOT0 pe3yibTaTa:

1) [IpumensaTe 3akoHbl W (OPMYJIBI JUISl PEIICHUS pacyeTHBIX 3a7ad ¢
ucrojb30BaHueM 1 ¢GopMylbl:  3alUChIBaTh KpaTKO€ YCIOBHE 3aJayd, BBIICISITH
(hbU3UYECKYI0 BEIMUUHY, HEOOXOUMYIO /ISl €€ PEIICHUs U MPOBOAUTH pacueThl (PU3nIeCcKou
BEJIMYUHBI.

2) [IpumensaTy 3akoHBI W GOPMYJIBI IS  PEHIEHUS pacyeTHBIX 3aaad, C
WCIIOJIb30BaHWEM HEe MeHee 2 (opMysl: 3amuChiBaTh KPaTKOE YCJIOBHE 3a/layd, BBIICIATH
(bu3uYecKue BEIHMYUHBI B (DOPMYIIBI, HEOOXOAMMBIE ISl €€ PEIICHUSI U TTPOBOJUTH PACUETHI
(M3UYECKON BEIIMUUHBI.



®OPMbI U CPEACTBA KOHTPOJIA

OCHOBHBIMU METOJIJaMU MPOBEPKU 3HAHWIA M YMEHHUH ydaluxcs 1o (u3Hke sSBISIOTCS
YCTHBIN OIPOC, MUChbMEHHBIE U JTabopaTopHble paboThl. K mrucbMeHHBIM (opmMaM KOHTPOJIS
OTHOCSTCS: (PU3MYECKHE ITUKTAHThl, CAMOCTOATEIbHbIE M KOHTPOJbHBIE Pa0OTHI, TECTHI.
OcHOBHBIE BU/IbI IPOBEPKH 3HAHUW — TEKYIasi U UTOroBasd. Tekyinas npoBepka NpOBOAUTCS
CUCTEMATUYECKH M3 ypOKa B YpOK, a HWTOroBas — [0 3aBEpIIEHUU TeMbl (paszena),
LIKOJIBHOTO Kypca.

Hwxe mnpuBeaeHsl  0000IIEHHBIE IUJIAaHBI YCTHBIX OTBETOB YYAlllUXCsl, KPUTEPUU
OLICHHMBAHUS YCTHBIX OTBETOB, MUCHbMEHHBIX KOHTPOJIbHBIX U Ja0OPaTOPHBIX paboT, a Takxke
nepeyeHb OMMO0K, OTHOCSIIUXCS K TPyObIM M HErpyObIM OLIHOKAM M HEJJOUETaM.

OBOBIHIEHHBIE IIVTAHBI YCTHBIX OTBETOB YUYAIIIUXCSA

Du3uueckoe sasaeHue

1. Ilpu3Haku sIBIEHUA, IO KOTOPBIM OHO OOHAPYXUBAETCS (UM OIPESIEICHUE).
2. YcnoBus, Ipyu KOTOPBIX MPOTEKAET SIBJICHHUE.

3. CBs3b JAaHHOTO SBICHUS C IPYTHMH.

4. OObsACHEHHE SIBICHUS HA OCHOBE HAYYHOU TEOPUHU.

5. MpUMEpHI UCTIOIb30BAHUS SIBJICHHS Ha MPAKTHUKE.

Du3uueckuii onvim

Ilenp omblTa.

CxeMa ombITa.

YcnoBust, pyu KOTOPBIX OCYIIECTBIISIIICS OIIBIT.
XOJI OITbITA.

PesynbTar onsita.

oW

Du3uueckoe nonamue, B TOM 4YUCIIC duszuueckan eeuyuHa

SIBneHue WM CBOWCTBO, KOTOPOE XapaKTePU3YeT JAHHOE MOHATHE (BEIMUNHA).
OnpeneneHue NOHATUS (BETUYHUHBI).

dopMyIIbl, CBA3BIBAIOIINE TAHHYIO BEIMYUHY C IPYTUMHU.

EnavHUITBI BETUYUHBL.

CriocoObl M3MepeHns BETUYUHBI.

S A

Jakon

1. ®opmynHpOBKa U MAaTEMAaTUYECKOE BHIPAXKEHUE 3aKOHA.
2. OnbIThl, MOATBEPKIAIOIINE CITPABEIIMBOCTD 3aKOHA.

3. IlpuMepsl moATBEPKICHUS 3aKOHA Ha MPAKTHUKE.

4. YcnoBus MPUMEHEHUs 3aKOHA Ha MPAKTHUKE.



Duzuueckas meopus

OnbITHOE 000CHOBAHUE TEOPHHU.

OCHOBHBIE TIOHATHS, IIOJI0KEHUS, 3aKOHBI, IPUHITUATIBI B TCOPHUH.
OCHOBHBIE CIIEJICTBUS TEOPUH.

[IpakTueckoe MpruMEHEHUE TCOPHUH.

['paHUIIBI IPUMEHUMOCTH TEOPHH.

o0 E

HDM60D, MEXAHUIM, MAUIUHA

1. Ha3nauenue ycTpoiicTBa.

2. Cxema ycTpoMCTBa.

3. IlpuHuun neicTBUs yCTpOUCTBA.

4. TlpumeHeHue U MpaBuiia MOJIb30BAHUS YCTPOMCTBOM.

KPUTEPUU ONEHUBAHMUSA

O1ieHKa 0TBETOB YUALIIMXCS

OueHka S CTaBUTCS B TOM CiIydae, €ClIv y4alucs

® [I0Ka3bIBaCT BEPHOE MOHMMAaHUE (PU3MUECKON CYIIIHOCTH paccMaTpUBAEMbIX
SABJICHUM U 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPHUI, TAET TOUHOE ONPEAEIEHNE U
MCTOJIKOBAHME OCHOBHBIX MOHSTHI, 3aKOHOB, TEOPHI1, @ TAKKE MTPABUILHOE
onpenesieHne PU3NIECKUX BEJIMUMH, UX €IUHUIL U CIIOCOOOB U3MEPECHUS;

® [PABUIHHO BBIMOJIHIET YEPTEKU, CXEMbI U TPpadUKH;

® CTPOHUT OTBET 10 COOCTBEHHOMY IIJIaHy, COIMPOBOXKIAET paccKa3 HOBBIMH
IIpUMEpPAMHU, YMEET NPUMEHUTH 3HAHUS B HOBOM CUTYAIMU MIPU BBITIOJIHECHUN
MPAKTUYECKUX 3aJaHUM;

® MOXET YCTAHOBUTH CBA3b MEXKIY U3YUa€MbIM U PAHEE U3YUCHHBIM
MaTepuaioM Mo Kypcy PU3NKHU, a TAKKe C MaTEpUaIOM, YCBOCHHBIM MPU
M3YyYECHUHU JIPYTUX TPEIMETOB.

Ouenka 4 CTaBUTCS, €CJIM OTBET YUYCHHKA

® YIOBJETBOPSET OCHOBHBIM TPeOOBAaHUSAM K OTBETY Ha OLIEHKY 5, HO JlaH 0e3
UCIOJIb30BaHUsI COOCTBEHHOTO MJIaHa, HOBBIX TPUMEPOB, O€3 MPUMEHEHUS
3HAHWI B HOBOW CUTYyaIllH, 0€3 UCIOJIb30BAHUS CBSI3EH C paHee NU3YYEHHBIM
MaTepUaJIOM U MAaTEPUAIIOM, YCBOEHHBIM IIPY U3YYEHHUH IPYTUX NIPEIMETOB;

® eCIIM yYalluiics TOMyCTHII OIHY OUIMOKY MM He 0oJiee IBYX HEA0YETOB U
MOJKET UX UCIPABUTh CAMOCTOSITEIBHO WIIN C HEOOJIBIION MOMOUIBIO YUUTEIS.

Ouenka 3 cTaBUTCS, €CIU YYaLIUICS

® TPAaBWIBHO MOHUMAET (PU3NUECKYIO CYIIHOCTh PACCMATPUBAEMBIX SIBICHHUM U
3aKOHOMEPHOCTEM, HO B OTBETE UMEIOTCS OTAEIIbHbIE IPOOEIBI B YCBOEHUHU



BOIIPOCOB Kypca GU3HKH, HE MPETATCTBYIONINE TaTbHEHIIIEMY YCBOSCHUIO
IPOTPAMMHOTO MaTepHaa;

® yMeEeT MPUMEHSTH MOJyUYCHHbBIC 3HAHUS TPU PEIICHUH MTPOCTHIX 3a7a4 C
UCII0JIb30BAaHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSAETCS P PELICHUH 3a]1ay,
TpeOyroIUX IpeoOpa3oBaHus HEKOTOPHIX (GOPMYIT;

e JIONYCTHJ HE OoJiee 0HOM rpyOoi OIMOKY U IBYX HEJ0YETOB, HE Oosiee
OJIHOM Tpy0Oo# 1 OgHON HerpyOoit omMOKH, He OoJiee ABYX-TPEX HETPYOBIX
OIMOOK, OJTHOM HETPYOOH OMMOKH U TPEX HEIOUETOB;

® JIOMYCTHJI YETHIPE WU TISITh HEJAOUYETOB.

Ouenka 2 CTaBUTCS, €CIIU yYaLUKCS

® HE OBJIaJIeJl OCHOBHBIMU 3HAHUSMHU U YMEHUSMH B COOTBETCTBUHU C
TpeOOBAHUSIMU TTPOTPAMMBbI U JOMYCTHIT OOJIbIIE OMIUOOK U HEJI0UETOB, YEM
HEOO0XOIUMO IS OLIEHKH 3.

Onenka 1 cTaBUTCS B TOM CIIy4dae, €CJIA YYEHUK

¢ HC MOXCT OTBCTUTb HHU HAa OAWH M3 ITIOCTABJICHHBIX BOIIPOCOB.

OueHKa NUCLMEHHBIX KOHTPOJBLHBIX PA00T

Ouenka 5 ctaBuTCS 32 paboTY, BHIMOJHEHHYIO TTOJIHOCTHIO 0€3 OITMOOK U
HEJ0YETOB.

Omnenka 4 ctaBUTCS 3a padOTY, BHIIOJHEHHYIO ITOJIHOCTBIO, HO MPY HAJTUYHH B HEH
He OoJiee 0THOM HerpyOol OImMOKK U OJTHOTO HeJoueTa, He 00jIee TPeX HeI0UETOB.

Ounenka 3 cTaBUTCS, €CIM YYECHUK NMPABUIILHO BBIMIOJIHUI HE MeHee 2/3 Bcelt paboThl
WJIU IOMyCTHII He OoJiee 0JTHOM TpyOoit OmMOKH U IBYX HEJIOUYETOB, HE OoJiee 0/THOM TpyOoi
Y OJIHOM HerpyOoi omuOKH, He 0oJiee TpeX HErpyObIX OMIMOOK, OJTHON HErpyOol OMUOKH U
TpeX HEJO0YETOB, MPU HATUYUH YETHIPEX-TISATH HETOUYETOB.

OueHka 2 CTaBUTCS, €CIIU YHUCIIO OMIMOOK U HEAOYETOB MPEBBICUIIO HOPMY IS
OLICHKH 3 WJIM NIPaBUJILHO BBITIOJIHEHO MeHee 2/3 Bceil paboThl.

OIIeHKa 1 CTaBUTCA, CCJIN YUCHHUK COBCEM HC BBIITOJIHWUII HX OAHOTO 3a/IaHUA.

OueHka JJ1adopaTopHbIX PpadoT

OueHka 5 ctaBuTCS, €CITU yJaIIUKCS BBIMOJIHIET paboTy B MOJIHOM 00beMe C
co0roieHneM He0OX0JMMON MOCIeA0BATENbHOCTH MPOBEACHUS ONIBITOB U U3MEPEHUM;
CaMOCTOSITENIFHO U PAllMOHAIBHO MOHTHPYET HEOOXOAMMOE 000pYI0BaHUE; BCE OIBITHI
MIPOBOJMT B YCIOBUSX U PEXKUMAX, 00ECTIEUNBAIOIIUX MOJIyY€HNE PABUIBHBIX PE3yJIbTaTOB



Y BBIBOJIOB; COOJIIO/1aeT TpeOOBAaHUS MPaBMII OE30MACHOTO TPY/1a; B OTUETE MPABUIBLHO U
aKKypaTHO BBINOJIHSET BCE 3aIMCH, TAOIHIIbI, PUCYHKH, YEPTEXKH, IPaUKH, BHIYHCICHUS;
IIPaBUJIBHO BBIITOJIHSIET AaHAJIN3 IIOIPEIIHOCTEM.

Ouenka 4 cTaBUTCS, €CIU BBINOJHEHBI TPEOOBAHMS K OLIEHKE 5, HO JIOIMYILEHO JABa-
TpH HeJo4YeTa, He 00Jiee OHON HErpyOoid OMMOKHN M OJJHOTO HEI0YeTa.

Ouenka 3 ctaBuTCS, €clii paboTa BHIMOJIHEHA HE TIOTHOCTHIO, HO 00beM
BBITIOJTHEHHON YaCTH TAaKOB, UTO MO3BOJIAET MOJYUYUTh IPABUIIbHBIC PE3YIbTATHI U BBIBO/IBI;
€CJIM B XOJI€ POBECHUS ONbITA U U3MEPEHUN OBLITN JOIMYIICHBI OIIUOKH.

Ouenka 2 cTaBUTCS, €CJTM pab0Ta BBHIMOTHEHA HE MOJTHOCTHIO, H 00HEM
BBITIOJIHEHHON 4acTH pabOThI HE MO3BOJIAET CeNaTh MPABUIIbHBIE BBIBOJIBI; €CIIH OMBITHI,
WU3MEPEHUsI, BBIYUCIICHHU S, HAOIOIEHUS TPOU3BOIMIINCH HETPABUIBHO.

Ouenka 1 cTaBUTCS, €CIM YUYAIIMIICS COBCEM HE BBIMOJIHUI PadoTy.

Bo Bcex ciydasx oIeHKa CHIKAETCs, €CIM YUCHHK He co0Io1an TpeOoBaHMi
MpaBuJ1 0€30MMacHOTO TPY/A.

HEPEYEHDb OLIUMBOK

I'pyovie ouiuoku

1. He3nanwme omnpeneneHuii OCHOBHBIX MTOHSATHI, 3aKOHOB, IPAaBUJI, OCHOBHBIX

MOJIOKEHUI TeOpuH, POpMYJI, OOIIECTIPUHSATHIX CUMBOJIOB 0003HAYEHUS

(bU3MYEeCKUX BEJIMYWH, €AMHUI] UX U3MEPEHUS.

Heymenue BbIIETATE B OTBETE TJIABHOE.

3. HeymeHue nmpuMeHSTh 3HAHUS JJI PEIICHUS 3a7a4 U OO bSICHCHUS

(bU3UYECKUX SBICHHH; HEMPABUIHHO C(HOPMYITHPOBAaHHBIC BOIIPOCHI 3a/1a4U

VIV HEBEPHBIC OOBSICHEHHS X0/1a €€ PEIICHIS; HE3HAHUE TPUEMOB PEIIICHHUS

3aJ1a4, aHAJIOTHYHBIX PaHEee PEIICHHBIM B KJIacCe; OMMMOKH, TOKAa3bIBAIOIITUE

HEIpaBUILHOE IIOHUMAHUE YCIIOBHS 3aa9d WU HEMPABUIHHOE

WCTOJIKOBAaHUE PEIICHUSI.

Heymenue untath ¥ CTpOUTH TpadvK ¥ MPUHIUITHATIEHBIE CXEMBI.

HeymeHnue nmoarotroBuTh K paboTe YCTAaHOBKY WIIH JJAOOpAaTOPHOE

o0opyZ0BaHUE, MPOBECTU OMBIT, HEOOXOUMBIC PACUEThI WIIH UCIIOIH30BATh

MOJIyYCHHBIC JJAaHHBIC IS BHIBOJIOB.

6. HeOpexxHoe oTHOIIEHHE K TaOOPAaTOPHOMY 000PYIOBAHHUIO U M3MEPUTEITHLHBIM

npudopam.

Heymenue onpenenuts moka3aHUe U3MEPHUTEILHOTO TTprbdopa.

8. Hapymenue TpeGoBaHMil mpaBuil 6€30M1aCHOTO TPyAa P BHIOJHECHUU
IKCIIEPUMEHTA.

N

ok

~



Hezpyowvie outuoku

1.

3.

4.

Herounoctu hopmMyaupoBOK, onpenesneHnii, TOHITHI, 3aKOHOB, TEOPHIA,
BBI3BAHHBIC HEMOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OMPEAECIIEMOTO
MOHSATHS; OIMMOKY, BRI3BAHHBIC HECOOTIOCHUEM YCIIOBUH TTPOBEICHUS OIBITA
WJIA U3MEPECHUMU.

OmmbKYu B yCIOBHBIX 0003HAYCHHSIX HA TPUHITUITUATHHBIX CXEMaX;
HETOYHOCTH YepTexKeH, rpad)uKOB, CXEM.

[Tponyck Wiau HETOYHOE HATMCAHUEe HAMMEHOBAHUM eUHUILl (PU3UUECKUX
BEJIMYHH.

HepannoHanbHbIN BEIOOP X0/a PEIICHUS.

Heoouemut

1.

ok w

HeparmonaiibHbIE 3a1iCH TIPU BBIYUCICHUAX, HEPAITMOHATHHBIC TTPUEMBI
BBIYHCIICHU, TpeoOpa30BaHUi U PEIICHH 3a/1a4.

Apudmernyeckue ommrOKN B BEIYUCIICHHUX, €CIIU 3TH OITMOKH rpy0o He
HCKaXXaloT pPealbHOCTD MMOJYYEHHOTO Pe3yibTaTa.

OTnenpHbIE TOTPENTHOCTH B (JOPMYTUPOBKE BOIIPOCA HIIU OTBETA.
HeOpexHoe BhITIOIHEHUE 3aucel, YepTexKeH, cxeM, rpad)uKoB.
Opdorpaduyeckre U MyHKTyaIllHOHHbBIE OIITHOKHU.

MATEPUAIBHO-TEXHUYECKOE OBECIIEYHEHHE

TexHnuyeckue cpeacTBa: WHTEPAKTUBHAS JOCKA, MyJIbTUMEIUUHBIN TPOEKTOP.

HoMmenknatypa yueOHOro oOopynoBaHusi 1Mo (U3UKE ONpEeNeNsaeTcss CTaHIapTaMu

¢u3nueckoro o0Opa3oBaHMs, MUHUMYMOM COJIepKaHUsl ydeOHOro Marepuana, Oa3ucHOM

IIPOTpaMMOM 00ITIero 00pa3oBaHMs.

JU11 MOCTaHOBKM AEMOHCTPALMNA JOCTAaTOYHO OJHOTO IK3EMILIIpa 000pYyIOBaHUS, IS

(bpOHTANBHBIX Ja00OPaTOPHBIX padOT HE MEHEEe OJTHOTO KOMIUIEKTa 000pYAOBaHUS HA JBOUX

y4aruxcsi.
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IHIJTAHUPOBAHHUE YYEBHOI'O MATEPHUAJIA

no (pusmuke A 7 Kjacca ¢ y4eToM TpeOOBaHU K YPOBHIO MOATOTOBKH 00YYarOIIUXCsI

Ne Metoanl 1 CpencrBa TpebdoBanust
i Mara Tema ypoka (popmbl o0y4eHus, Kk 0azoBoMy Pecypcel ypoka Jdomamnee 3aganue
ypoxa o0yueHust AEMOHCTPALMH | YPOBHIO IOATOTOBKH
DOU3INKA 1 MUP, B KOTOPOM MBI JKUBEM (7 yacos)
1 1 Beoonwviil uncmpyxmaosic no Jlexmmst HemMoHcTpanus 3HaTh/TIOHUMATD YueOnuk: § 1. YueOnuk: § 1
mexHuKe 6e30nacHocmu 8 MIPUMEPOB  MeXa- | CMBICI noustusa | Terpaap-Tpenaxep: c. 4—13. | Terpagp-TpeHaXkep:
Kabuneme uzuxu. HUYECKHNX, OJeK- | «(hU3HIECcKOe 3amaynuk: c. 4—8. c.4—13
UYro nuzyuaet ¢pusuka. TPUYECKHUX, TeN- | SBICHUC» DNEeKTPOHHOE MPHIIOKEHHE. 3agaunuk: c. 4—8
JIOBBIX, MAarHMT-
HBIX U CBETOBBIX
SIBJIEHUI
2 2 HexoTopsie ¢pusndeckue Oppuctrueckas | JleMoHCTpallMOHH | 3HATH/TIOHUMATh Yuebnuk: § 2, 3. Yuebnuk: § 2, 3
TepMuHbl. Habmonenue n Oecena, BIC U CMBICTI TOHSTHIA: Terpanb-Tpenaxep: c. 4—13. | Terpans-TpeHaxep:
OTIBIT. MTOMCKOBAs nabopaTopHbIe - «MaTepus, 3amaunuk: c. 4—38. c.4—13
U3MEPUTEITHEHEIE - «BEIIECTBOY; DNEeKTPOHHOE MPUIIOKCHIE 3anaynHuk: ¢. 4—8
pUOOpPHI U Jp.
3 3 dusnueckue BesmuuHbl U uX | Undopmanmon- | JlaboparopHoe YMeTs onpenensTs ne- | YueOHuk: § 4, 5. VYuebnuk: § 4,5
u3Mepenue. M3mepenne n HO- o0opyaoBaHue: Hy JeneHus usMepH- | Terpamb-tpenaxkep: c. 4—13. | Terpans-TpeHaxep:
TOYHOCTH U3MEPEHHUSI. Pa3BHBAIOIIHIT Habop Ted, TENbHBIX  TpUOOpOB, | 3amaynuk: c. 4—8. c.4—13
HU3MEpUTENbHBIE MOHUMATh pasHuLy | DJIEKTPOHHOE NPUIIOKEHNE 3agauHuk: c. 4—8
JIMHEHKH, MeXay — (U3MYECKUM
MITAHTEHIMPKYIH, | SBIEHUEM W (husndec-
MUKPOMETPBI KO BEJIMYMHOU
4 | 4 JlabopaTopHas padora Ne 1 [Ipaktukym | JleMOoHCTpaMoH- | YMeTh HCHONB30BaTh | Terpanp-mpaktukym, i/p Ne 1. | n/p Ne 1
«OnpeneneHue UeHbI AeTeHUs HBIC H J1a00paTop- | U3MEPUTEIbHbIE NpPU- | DIEKTPOHHOE NPUIIOKEHNE
HIKaJTbl K3MEPUTEIBHOTO HbIE HW3MEpPUTENb- | OOpBI I WU3MEpPEHHUS
npubopa». Th HbIE IPUOOPHI 00BEMOB Tel
5 5 JlabopaTopHasi paGoTa Ne 2 IIpaktukym | JlaboparopHast JlaGoparopHoe o6opy- | Terpaab-pakTuxym, 1/p Ne 2. | 1/p Ne 2
«Ompenenenne o0bemMa pabota mo JoBaHMe: HaOop Ten, | DJIEKTPOHHOE MPHIIOKEHNE
TBepaoro tena». Th UHCTPYKIIUU HUJIAH]IPBI n3Me-
pHUTENbHBIE
6 6 UYenosek u okpyxaromuid ero | Mudopmarmon YueOnuk: § 6 YueOuuk: § 6
MHD. -HO- DIIEKTPOHHOE MPIIIOKEHUE. 3anaynuk: c. 4—8.
pa3BUBAIOLINN




7 O6006marommii ypok 1o Teme Teopuecku- | Jlumaktudeckue Martepuaibl: cOopHuku | Tect
«Dusnka 1 MUp, B KOTOPOM PENpPOAYKTUB- | ITO3HABATENHFHBIX M PA3BHUBAIONINX 3aJaHUHA
MBI JKUBEMY, HBIN 0 TEME.
CTPOEHME BEIIECTBA (6 wacos)
8 CrtpoeHue BemecTna. HNndopmarmon- | Mogenn atoMoB u1 | 3HATh / IOHUMAThH VYuebnuk: § 7, 8. VYuebnuk: § 7, 8.
MoneKynbl ¥ aTOMBI. HO- MOJIEKY, CMBICIT IOHSITHH: Terpans-Tpenaxep: c. 14 —21. | Terpaab-TpeHaxep:
pPa3BHBAIOIIHIT TaOJINIIBI — «BEILIECTBOY, 3amaynuk: ¢. 8 — 11. c. 14 -21.
— «aToMy, DIIEKTPOHHOE TTPHUIIOKEHUE 3amaynuk: ¢. 8 — 11.
— «MOJICKYJa»
9 JlaGopaTopHas paGora Ne 3 | Penponyktus- | Mogens  xaotu- | YMeTb npuBoAUTh | TeTpamab-ipakTuryM, Ji/p No 7. | m/p Ne 7
«3mepenue pasmepos HBI METOJ. | YECKOI0  JBHXKE- | IIPUMEPHI SIBIICHU,
Mazslx Tei». Th JlaGopartopHast | HAS MOJIEKYJ, MO- | OOBSCHIEMBIX Tel-
pabota mo Ienb  OpOYHOBC- | JIOBBIM JBHKCHUEM
WHCTPYKLIMH | KOTO JABIKCHHS
10 BpoyHoBckoe nBmKEHUE. OBpuctuuec- | JemoHcTparus Ymerh onuceiBath U | YueOHHK: § 9 YueOnuk: § 9.
Huddysus. Kas Oecena, | auddysum B ra- | 00bsCHATH  siBieHHE | Terpangb-TpeHaxep: c. 14—21 | 3apaunuk: c. 8—11
WCCIEIOBa- | 33X M KHUAKOCTIX | muddy3uu 3amaynuk: c. 8—11
TeJbCKast DNEeKTPOHHOE MPHIIOKEHUE
pabota
11 B3aumMHOe npuTsLKeHHE U Oppuctuuec- | JlemoHcTpanms 3HaT, / mnoHuMaTth | YueOnuk: § 10. Yueonuk: § 10, 11
OTTaJKUBAaHUE MOJIEKYI. Kast Oecena, | CIEIUICHUS CMBICTT TIOHATHS «B3a- | Terpamp-TpeHaxep: c. 14—21 | (koHCTIEKT).
CMaunBaHue u HCCHeIoBa- CBHHIIOBBIX UMOJICHCTBUE», YMeTh | 3agauHuk: ¢. 8—11 3amauduk: c. 8—11.
KalTWUISIPHOCTb TeJbCKast UWINHIPOB NPUBOJUTH  TPUMEPHI | DIEKTPOHHOE MPUIIOKEHHE
pabota MPAKTHYEC-KOTO
WCTIOJIb30BaHUS
B3aUMOJICUCTBUI
12 ArperaTHble COCTOSHUS [Ipo6iemuo- | JlemoHCTparus Ymerp onuceBath W | YueOHUK: § 12 VYuebnuk: § 12.
BEILECTBA. MOWCKOBBIN, | CXKMMaeMOCTH Ta- | OOBsICHATh  paznuuue | Terpans-TpeHaxep: c. 14—21
IBPUCTHYECKAsA | 30B, COXpAHEHHUS | CBOMCTB BemiecTBa B | 3agayHuk: c. 8—11
Oecena 00beMa JKUAKOCTH | pa3HBIX  arperaTHbIX | DJIEKTPOHHOE MPHUIIOKEHUE
NpH  M3MEHEHHWH | COCTOSTHUSIX
dhopmel cocyna
13 Kontpoabnas padora Ne 1 TBopuecku- | Junakrtrueckue Ymerb 00BsacHATE | Terpamp-dK3aMeHaTop, [ToBTOpUTH
o teme «CTpoeHue pPENPOAYKTUB- | MaTepHabl: ¢usnueckue sBueHus | c. 10—15
BEILICCTBAY. HBIN cOOpHUKHU Ha OCHOBE IIpEJCTaB-
[MO3HABATENbHBIX | JIGHHH O CTPOCHHUH

U Pa3BUBAIOIIUX
3aJIaHHH 110 TEME

BEIECTBA




ABVIXKEHUE, B3AVIMO AEVICTBUE, MACCA (10 1acos)

14 Mexanndeckoe JBHKCHHE. OO0bsicHenue, | JlemoHcTparus 3nares / monmMmarth| YueOHuk: § 13. VYyeonuk: § 13.
JIEMOHCTPALlUU | IPUMEPOB  MeXa- | CMBICH MOHITHH: Terpans-Tpenaxep: c. 22-37. | 3agaynuk: c. 11—14.
HUYECKOTO  JIBH- |(IIyThb», «TPAEKTOpHs»,| 3amauHuk: c. 11—14.
KEHHUs, OTHOCHUTE- |«OTHOCHTEJIBHOCTh JIBU-| DIEKTPOHHOE NPUIIOKEHHE
JBHOCTH MEXaHHU- [KEHHS», YyMeThb OIl-
YECKOTO  JBWOKE- |PEleNiTb BHIl Tpaek-
HUS TOPUM U TNPOUJECHHBIN
OyTh B Pa3IHYHBIX
CUCTEeMax OTcueTa
15 CKOopoCTh PaBHOMEPHOTO Hndopma- JleMoHCTpanus 3HATH/MOHUMATDH VYuebuuk: § 14 VYuebuuk: § 14
MPSIMOJIMHEHHOTO TBUKECHHUS. LIMOHHO- PaBHOMEPHOTO CMBICTT TIOHATHIA: Terpans-Tpenaxep: ¢. 22—37 | 3agaynuk: c. 11—14
Pa3BUBAIONINN | MPSIMOJIMHEHHOTO | - «IIyThHY, 3amaynuk: ¢. 11—14
JIBUKCHHS - «CKOPOCTBY; DNEeKTPOHHOE TIPUIIOKECHHE
YMeThb OIUCHIBATH PaB-
HOMEpPHOE psIMO-
JIMHEWHOE JBMKEHIE
16 CpenHsas CKOpOCTb. Hndopma- JleMoHCTpanus 3HATH/MIOHUMATDH VYuebnuk: § 15 VYuebnuk: § 15
Yckopenue. [IMOHHO- CpeIHEel CKOPOCTH | CMBICI IOHSATHH: Tetpaas-Tpenaxep: c. 22—37 | Terpagp-TpeHaKep:
Pa3BUBAIONINN | U YCKOPEHHUSL. - yCKOpPEHHE, 3agaunuk: c. 11—14 c. 22—37
- «CpeOHsisl CKOPOCThY» | DJIEKTPOHHOE MPHUIIOKEHUE 3agaunuk: c. 11—14
17 Pentenne 3amau Ha TBopuecku- |Junakruueckue YmeTh pemarte 3afaun | YueOHuk: c. 48—49 3agaunuk: c. 11—14
HaXOK/ICHUE ITyTH, CpeTHEH pEeNpoayKTUB- |MaTepHuaibl: cOop-| Ha pacueT ckopocTH, | Terpaab-TpeHaxep: c. 22—37
CKOPOCTH U YCKOPEHUS HBIN HUKHU TIO3HABaTelh-| MyTH W BpeMeHH | 3amayHuk: c. 11—14
HBIX W Pa3BUBAIO-| JBIKEHUS
MUX 3aJaHui 110
TEeME, COOpHHKH
TECTOBBIX 33JJaHUI
18 Huepuus. [IpoGnemuo- |leMoHCTparus sSB-| YMeTh ONUCHIBaTH U | YueOHUK: § 16 YyecOnuk: § 16
TTOUCKOBBIN | JICHHS WHEepLUHU | OOBSCHATh  siBlieHHe | Terpaas-TpeHaxep: ¢. 22—37 | Terpaub-TpeHaxep:
(;1abopaTopHoe WHEPITIH 3anaynuk: ¢. 14—16 c. 22—37
o0opyznoBaHHe: Ha- DNIEeKTPOHHOE MPUIIOKEHHE 3apaunuk: c. 14—16
0Op 10 MEXaHUKE)
19 BzanmopeiicTBue Ten u Macca. | OBpucTudeckas | JleMoHcTpanus 3HaTh / NOHUMATH Vuebnuk: § 17 Vuebnuk: § 17
JlabopaTopHasi paGora Ne 4 Oecena, B3aMMOJEHCTBHA | CMBICI BETUYHHBI Terpans-nipaktukym: 1/p Ne 10 | Terpaab-npakTHKYM:
«3MepeHne Maccel Telna Ha | MCCIIEOBATENIbC | T «mMaccay. DNEeKTpOHHOE MPHIIOKEHUE 1/p Ne 10.
YPaBHOBEIICHHBIX PhIYaKHBIX Kast paboTa YMeTb u3MepsITh Maccy
Becax». Th TeJa, BBIPAXKaTh pe3yiib-
TaThl u3Mepennii B CU




20| 7 [ImoTHOCTH BelecTna. OOsbsicuenue, | Harmsmaeie 3uar, / mnonuMmarh | YueOnwuk: § 18 VYyeOnuk: § 18
Mertoap! H3MEpPEHUS MacChl 1 Oecena, mocoOus, yueOHasi | CMBICI BeanuuH | Terpamb-TpeHaxep: ¢. 22—37 | TeTpaab-TpeHaxep:
TUIOTHOCTH. CaMOCTOSITENb- | IUTEpaTypa «Macca» W «mWioT- | 3amavHuk: c. 14—16 c. 22—37
Has paborta c HOCTBY. DIIEKTPOHHOE TTPHUIIOKCHUE 3amaynuk: ¢. 14—16
YIeOHUKOM U YmeTb pemrate 3aaa-
CIpaBOYHUKAMHU YM HA pacyueT Macchl U
o0beMa Tela MO €ro
TUIOTHOCTH
21| 8 JladopaTopHas padora Ne 5 | JlaGopatopHas |JlabopaTopHoe Ymers wucnons3zoBath | Terpamb-nipaktikyM: Ji/p Ne 13 | Terpaap-ipakTUKyM:
«OnpeneneHne MWIOTHOCTH paboramo |obopyaoBaHHe: U3MEpPUTEIHHEIE DNeKTpOHHOE MPHIIOKEHUE 1/p Ne 13
TBEP/IOTO TeJa C MOMOIIBIO WHCTPYKIIUK |HA0Op Ten, [H-| IpuOOpHI JUTST
BECOB M N3MEPHUTEIHLHOTO JUHAPHL ~ U3MEPH-| U3MEPEHHS MacChl U
munuHapa». Th TeNbHBIE, y4deOHBbIE| 00beMa TBEPIBIX TEl
BECHI C THPSIMH
221 9 Pemenue 3amau Ha pacyer Pemponykrus- | COopHUKH Ymets pemarts 3anaun | Terpamp-ax3aMeHaTOp: YueOnuk: c. 48—49
MAacchl, 00beMa U TIOTHOCTH HBIH MMO3HABaTeNBPHBIX | HA  pacdeT  Macchl, | ¢. 16—21. Tetpaab-Tpenaxep:
Tena W pa3BUBAIOIIMX | 00beMa M IUIOTHOCTH | YueOHuk: c. 48—49 c. 22—37
3aJlaHuil 1o Teme, | Tena Tetpags-Tpenaxep: c. 22—37 | 3agaunuk: c. 14—16
CIIpaBOYHAs 3agayHuk: c. 14—16
JUTeparypa DJNEeKTPOHHOE MPHIIOKEHHUE
23 | 10 KontpoanHast padora Ne 2 Penpoaykrus- | KoHTpobHO- Ymern npumeHsTh | Konrpomnsao-msmepurenshbie | [Tosroputs . 11
o Teme «J[BikeHue, HBIH. U3MEpHUTENHHBIE MOJyYeHHBIE  3HAHUS | MaTepHaibl 1o TeMe
B3aMMO/ICHCTBUE, MACCa. WnpuBumya- | matepuasl MO | TIpH pPeIeHNH 33124 «JIBMKeHre, B3aNMO/ICCTBIE,
TbHasg paboTta | Teme «JIBmkeHue, Macca
0 KapTOYKaM | B3aWMOJICHCTBUE,
Macca
CUNABI BOKPYT HAC (10 gyacos)
24 | 1 Cura. IIpobnemuo- | Harmsmgasre 3HaThH/MIOHUMATH VYueOnuk: § 19 VYuebnuk: § 19
MOUCKOBBI | IOCOOMS, cMmbicn  ¢usuueckoi | Terpanp-Tpenaxep: c. 38—45 | Terpagp-TpeHaxep:
J1a00paToOpHOE BEJIMUHHBI «CUJIa; 3amgaynuk: ¢. 17—20 c.38—45
obopymoBaHue: DNIEKTPOHHOE TPUIIOKEHHE 3amgaynuk: ¢. 17—20
Habop 1Mo
MeXaHUKe
25| 2 Cuta TSOKECTH. HNudopma- JemoncTpanus 3HaTHL/MIOHUMATD VYuebnuk: § 20 VYuebnuk: § 20
LIMOHHO- CBOOOHOTO Majie- | CMBICI 3akoHa | Terpanmp-Tpenaxep: c. 38—45 | Terpaap-TpeHaxep:
pa3BUBAIOLIUN | HUA TEJ, HATJIS- BCEMHUPHOTO 3agaunuk: c. 17—20 c. 38—45
HBIE TIOCOOWS, TATOTCHHS,  TOHATHSA | DJICKTPOHHOE TPUIIOKEHIE 3agaynuk: ¢. 17—20

CIpaBOYHas
nuTeparypa

«CuJia TAXKECTH




26 PaBHOzelCcTBYOIIAs CHITA. Hudopma- JleMoHcTpaIus Ymern HaxoauTh | YueOHuk: § 21 Vuebnuk: § 21
IIpaBuito coKeHHs CHIL. IIHOHHO- CIIOKEHUS CHUJT; PaBHOJIEHCTBYIONTYIO Terpamp-Tpenaxep: ¢. 38—45 | Terpagb-TpeHaXep:
pa3BUBAIONIUI | HArJISIHbIC CWJI,  HampaBJICHHBIX | 3amadHuk: c. 17—20 c. 38—45
rmocoOus, BIIOJIb OJHOM MPSAMOM | DJIEKTPOHHOE MPHIIOKEHHE 3amgaunuk: ¢. 17—20
nmabopaTopHOE
o0opynoBaHUE:
Ha0op 1Mo
MeXaHUKe
27 Cuna ynpyrocTu. Hudopma- HeMoHCTpanus 3HaTh/IOHUMATDH VYuebnuk: § 22 VYuebnuk: § 22
LUOHHO- 3aBHCUMOCTH MPUYIHHBI Terpanp-tpenaxep: c. 38—45 | Terpaap-TpeHaxep:
Pa3BUBAIONINI | CHIIBI YIPYTOCTH | BOSHUKHOBEHHS CHIIBI | 3amadHuK: c. 17—20 c.38—45
oT Aedopmanuu VOPYTOCTH H  YMETh | DJIEKTPOHHOE MPUIIOKECHUE 3amgaunuk: c¢. 17—20
MPYKUHBI BBIYUCIISITH €€
28 3akoH 'yka. MeToibI WNudopma- JeMmoHcTpalMOHH | 3HATH/MOHUMATH VYuebnuk: § 23 VYuebnuk: § 23
U3MEPEHHUS CUJIBL. LILOHHO- bIE U YCTPOHCTBO u | Terpamp-tpenaxep: c. 38—45 | Terpagp-Tpenaxep:
JuHamomerTp. pa3BUBarONUil | JTabopaTopHBIE TIPUHIIATT newictBus | 3amagnuk: c. 17—20 c.38—45
JMHAMOMETPBI JTUHAMOMETPOB DNEeKTPOHHOE PUIIOKEHUE 3amaunuk: c. 17—20
29 JlabopaTtopHasi pa6ora Ne 6 [IpakTukym | JlaGoparopHoe Ymernh rpanyupoBath | Terpaab-npaktuxkym: ji/p Ne 15| TeTpaab-ipakTHKYM:
«I'paayrpoBKa qTUHAMOMETpA. o0opyznoBaHHe: HIKaITy DNEeKTPOHHOE NPUIIOKEHNE 1/p Ne 15
HccnenoBanne 3aBUCUMOCTH HAOOp NPYXKHUH C | U3MEPUTEIBHOTO
CHJIBI YIIPYTOCTH OT pa3uYHO npudopa
YIUTHHEHUS TIPY>KUHBIL. HKECTKOCTBIO,
Onpenenenue ko duuneHTa Ha0Op rpy30B
yOpyrocTu npykusbsm. Th
30 Bec Tena. HeBecomocTs. HNndopma- JemoHcTparus 3HaTh/IOHUMATh VYuebnuk: § 25, 26* VYuebnuk: § 25, 26*
IUOHHO- HEBECOMOCTH U pasnuuue Mexay | Terpaab-tpenaxep: c. 38—45 | Terpagp-TpeHaxep:  C.
pa3BUBAIONINI | TIEpErpy3KH, BeCOM Tena M cuiol | 3amadnuk: c. 17—20 38—45
yaeOHast TSHKECTH;,  TOHUMATh, | DINEKTPOHHOE MPUIIOKEHUE 3amaunuk: c. 17—20
nuTeparypa 4YTO BEC Tejla — BeJH-
YMMHA, 3aBUCAIIAS OT
XapakTepa JIBUKCHUS
Tela U PacIoIOKEHUs
OTIOPHI
31 Cuta TpeHwusl. HNudopma- JemoncTpanus YMeTh OITUCHIBATH U Yuebuuk: § 25: 26*. Yuebonuk: §25, 26
LIMOHHO- CWJIBI TPEHMS OOBSICHATH SIBIICHHE Terpans-Tpenaxep: c. 38-45. | (KOHCHEKT).
Pa3BUBAIOIINH | CKOJIBKEHUS, TpEHUsl, 3HATD 3amaunuk: c. 17—20. Terpanp-TpeHaxep:
CHJIBI TPCHUS CITOCOOBI YMEHBINIEHUST | DJIEKTPOHHOE MPHIIOKCHIE c. 38-45.
TTOKOS Y YBETTMYEHUS TPEHUS 3amaunuk: c. 17—20.




321 9 O6o0marontuii ypok mo reMe | PempoxykTtus- | COopHUKH YmeTb npumenaTh | Tetpangs-TpeHaxkep: ¢. 38—45 | Terpaub-TpeHaxep:
«CHIBI BOKPYT HACH. HBIN MO3HABATENILHBIX | TIONy4eHHbIE  3HaHuWs | 3amavHuk: c. 17—20 c. 38—45
U Pa3BUBAIONINX | TP PEIICHUHU 3324 DNCKTPOHHOE MPUIIOKECHUE 3anaynwuk: ¢. 17—20
3aJIaHAi TI0 TEeMe,
CIpaBOYHAS
JUTepaTypa
33 | 10 KonTpoabnas padora Ne 3 Penponyktus- | KonrpomnsHo- YMmerb npuMeHsITh | KOHTpOIBHO-M3MEpPUTEIbHBIC [ToBToputs I'1. IV
1o Teme «CHIIBl BOKPYT HaC». HBIH. M3MepHUTENHHEIE MOMyYeHHBIE  3HAHWS | MaTepuanbl 1m0 TeMe «CHITb
WnpuBumya- | mMaTepuasl M0 | TIpH pEIICHNH 3a1a4 BOKPYT HaC»
JpHas paboTa | TeMe «Cutel
0 KApTOYKaM | BOKpPYT HAC»
AABAEHUNE TBEPABIX TEA, )KI/I,ZI,KOCTEﬂ M TA3O0B (10 gyacos)
34| 1 JlaBnenue TBEpAbIX TET. HNudopma- Hemoncrparus 3HATH/IOHUMATH VYuebnuk, § 27 VYuebnuk, § 27
LILOHHO- 3aBUCUMOCTH CMBICJI BETMYHHBI Terpanp-Tpenaxep, c. 46—59 | Terpamp-Tpenaxep,
Pa3BUBAIOIINH | AaBICHUA «IaBJICHHUEY, 3agaunuk, c. 21—25 c. 46—59
TBEPJIOTO Teja Ha DJIEKTPOHHOE MPHIIOKEHHUE 3anaynuk, c. 21—25
35| 2 CriocoObl yBETUYCHUS U HNudopma- onopy ot 3HaTb/mMoHUMATh, 171 | YueOHuK, § 28 VYuebnuk, § 28
YMEHBLICHUS AABICHMUSL. LILOHHO- JEUCTBYIOLIEH 4ero W KakuMmu croco- | Terpamp-tpeHaxep, c. 46—59 | Terpamp-TpeHaxkep,
Pa3BUBAOIIUI | CHJIBI U INIOMIAAN 0aMHl yMEHBIIAIOT WM | 3a[auHuK, c. 21—25 c. 46—59
OTIOPBI YBEJIMYMBAIOT JaBjieHHe | DNEeKTPOHHOE MPUIIOKEHUE 3amaunuk, c. 21—25
36| 3 JlabopaTopHasi padora Ne 7 Wudopma- | JlabopatopHas YMerhb oneHuBath aaB- | Terpaap-nipaktikyM, Ji/p Ne 18 | Terpaap-nipaktukym, ji/p
«OrmpeneneHrie qaBIeHUS [IMOHHO- pabota 1O | JIeHWe,  OKa3bIBaeMoe | DIIEKTPOHHOE TPHIIOKEHIE Ne 18
JTajoHa KwiorpamMmmay. Th pa3BUBAOIIUN | HHCTPYKIIUU STAJIOHOM KWJIOTpaMMa
37 | 4 IIpupona naBneHus ra3oB U HNudopma- Mopgens nBwkeHus |3HaTh / MOHUMATBL YeM | YueOHHK, § 29 VYuebnuk, § 29
KUIKOCTEH. [IMOHHO- MOJIEKYIT Ha3a BBI3BAHO JaBiieHWe, Kak| Terpamp-TpeHaxep, c. 46—59 | Terpamp-TpeHaxep,
pa3BUBAOLIUN H3MEHUTCS naBiieHue | 3amavHuK, c. 21—25 c. 46—59
raza TpU €ro HarpeBa-| DJIEKTPOHHOE MPHIOKEHHUE 3anayHuk, ¢. 21—25
HHUH U CYKATUH, KaK U3Me-
HUTHCS JIABJICHUE IKUII-
KOCTH C YBEIIMYCHHEM
TITyOWHBI
38| 5 JlaBjieHue B ®KHUJKOCTH M rase. HNudopma- HeMoHcTpanus YMeTh onucHIBaTh U VYuebnuk, § 30 Yuebnuk, § 30
3akoH ITackams. IIUOHHO- SIBJICHUH, 00BsIC- 00BACHATH IaBJICHUE, Terpanp-Tpenaxep, c. 46—59 Terpanp-TpeHaxep,
pa3BUBAIONIUI | HIEMBIX CYIIIEC- co31aBaeMoe 3anauHuk, ¢. 21—25 c.46—59

TBOBaHHEM JIaBJIC-
HUSA B KUJKOCTAX
u razax. [lemon-
CTpalus 3aKoHa
[Tackans

KHUIKOCTAMHU U ra3aMu

DJNEKTPOHHOE MTPHUIIOKEHNE

3amaynuk, c. 21—25




39| 6 Pacuer naBnenus skuakoct Ha|  MHpopma- COOpHUKY TIO3HA- | YMETh PacCUUThIBaTh | YueOHUK, § 31 VYuebHuk, § 31
JTHO Y CTEHKH COCYa. [MOHHO- BaTEeNbHBIX U Pa3- | JaBIEHUE KUAKOCTH Terpanp-Tpenaxep, c. 46—59 | Terpaap-TpeHaxep,
pa3BUBAONIUI | BUBAIOIIMX 3a7a- Ha JHO U CTEHKU 3amauHuk, ¢. 21—25 c.46—59
HHH TI0 TEME cocyna DNIEKTPOHHOE TIPHIIOKEHHE 3agauHuk, ¢. 21—25
«JlaBenue
JKUJIKOCTEN U
ra3oB»
40 | 7 CooOmraromuecs: CoCy/Ibl. HNudopma- JeMoHCTpanus ¥YMerb omwmceBaTh W | Y4eOHHK, § 32 Yuebnuk, § 32
IIHOHHO- COOOTITATOTITIXCS OOBSICHATD, nouyemy | Terpamp-TpeHaxep, c. 46—59 | Terpaap-TpeHaxep,
pa3BUBAONIUI | COCYOB, MOACIU | OMHOPOAHAS KUIKOCTh | 3aavHuK, c. 21—25 c. 46—59
(honTaHa; B COOOIIAIOIINXCS | DIEKTPOHHOE TIPUIIOKESHHUE 3agaynuk, c. 21—25
HarJIsTHBIE cocyAax HaxOIUTCS Ha
nocooust OJIHOM YpOBHE; 3HATh
MPUMEHEHHUE
COOOIIAIOIITIXCS
COCY/IOB
41 | 8 Ucnonp3oBanue gaBICHUS B HNudopma- HemMoHcTpanus 3HAaTBL/IOHUMATh, 4YTO | YueOHUK, § 33 VYuebHuk, § 33
TEXHUYECKUX YCTPOUCTBAX. LILOHHO- THAPABIMYECKOTO | TaKoe THApaBindeckue | Terpamb-TpeHaxkep, c. 46—59 | Terpamp-Tpenaxep,
lM'unpaBnuyeckue MallvHbL. pa3BUBAIOLIUK | Mpecca; MallMHBl M TJ€ OHH | 3aJa4yHuK, c. 21—25 c. 46—59
HarJsHbIe MIPUMEHSIOTCA DNEeKTPOHHOE MPUIIOKEHNE 3amaunuk, c. 21—25
nocoOust
42 | 9 O6o06marouwmii ypok o teme | Penpoaykrus- | COOpHUKH Ymern npumeHaTth | Terpagp-tpeHaxep, c. 46—59 | Terpaap-Tpenaxep,
«/laBreHue TBEpABIX TEIL, HBINA I03HAaBaTEIbHBIX MIOJIyYECHHBIE 3HaHUA | 3amayHuk, c. 21—25 c. 46—59
JKUJIKOCTEHN U Ta30By. W pa3BUBAIOIIUX | IPU PEHICHUH 3aj1a4 DJEKTPOHHOE MPIIIOKEHHUE 3anaunuk, ¢. 21—25
3aJIaHAN TI0 TeMme,
CIpaBOYHAs
JuTepaTypa
43 | 10 KonTpoashas padora Ne 4 Pemponykrus- | KonrpomnsHo- YMmers npuMeHsaTh | KoHTponmbHO-N3MepHTeNbHbIE [oBToputs ['n. V
o TeMe «JlaBieHue TBepABIX HBIH. U3MEPHUTEITHLHBIC MOJYYEHHbIC  3HAHUS | MaTepHaibl o TEME
TEJN, KUIKOCTESH U Ta30BY. NupuBunya- | maTepuasl MO | TIpH pelICHNH 33124 «/laBieHne  TBEpABIX  Ted,
nmpHas pabota | Teme «JlaBmeHue JKUJKOCTEN U ra30B»
0 KapTOYKaM | TBEPIBIX Tem,
SKUIKOCTEN u
ra3oB»
ATMOCODEPA 1 ATMOC®P®EPHOE AABAEHME (4 gaca)
44 | 1 Bec Bo3nyxa. ATMocdepHoe Hudopma- JemoHcTpaius YMeThb ONUCHIBaTh U VYuebnuk, § 34 VYuebnuk, § 34
JlaBJICHNC. IIHOHHO- 0OHApYKCHHS OOBSICHATH SIBJICHHC Terpanp-Tpenaxkep, c. 60—67 | Terpamb-TpeHaxkep,
pasBuBaroNIui | aTMOCHEPHOTO atMochepHOro 3agayHuK, ¢. 26—31 60—67
JIaBJICHUS JaBJICHUS. DJEKTPOHHOE MPUIIOKEHHUE 3agaunuk, c. 26—31




45 Mertoapl u3Mepenus napienus.| Mudopma- JeMoHCTpanus YMeTh HCMONB30BaTh | YUeOHHK, § 35 VYuebHuk, § 35
OmeiT Toppruueny. IIHOHHO- H3MEpeHMsI aTMO- | OapoMeTpbl mast u3Me- | Terpamp-TpeHaxkep, c. 60—67 | Terpamb-TpeHaxep,
pa3BuBaromuil | chepHOro navie- | peHus atMocdepHoro | 3amavHuK, c. 26—31 c. 60—67
HHS 0apOMETPOM- | JaBIICHUS DNIEKTPOHHOE TIPHIIOKEHHE 3amgaunuk, ¢. 26—31
aHEPOHUJIOM
46 [TpubGops! 11 3MepeHUs HNudopma- JemoHcTparus 3HATH/IOHUMATH VYuebnuk, § 36 VYuebnuk, § 36
naBiieHus. Pemenue 3anad. LUOHHO- Pa3NUYHBIX BUIOB | YCTPOMCTBO H mpHH- | Terpamp-TpeHaxkep, c. 60—67 | Terpagp-TpeHaxep,
pPa3BUBAIOIMINN | MAaHOMETPOB LUIBI ACHCTBUSA MaHO- | 3amadHuk, ¢. 26—31 c. 60—67
METPOB B 0APOMETPOB | DJIEKTPOHHOE MPHIIOKEHHE 3agaunuk, c. 26—31
47 O6o6marommii ypok mo teme | Pempoayktus- | COOpHHUKH YMmerb NpUMEHATH | Terpaab-3K3aMeHaTop: [osroputs I'n. VI
«ATMocdepa u aTMocepHoe HBIH. MO3HABATENBHBIX | TIONy4YeHHble  3HaHus | c. 36—41
JTABJICHHEY. WnpgmBumya- | W pa3BUBAIOUINX | TP PEIICHHUH 3324
JbHAg paboTa | 3aJaHuid 1O TeMe,
MO KapTOuKaM | CIpaBOYHast
JTuTepaTypa
3AKOH APXMMEAA. IT1ABAHME TEA (6 uacos)
48 JeiictBue xunkocTy uraza Ha | [IpoOnemuo- | JleMoHCTparws 3HaTh / MOHUMATB Kak | Y4eOHuK, § 37 VYuebnuk, § 37
MOTPYKEHHOE B HUX TEJIO. MOUCKOBBIM | HAJIM4YUS Ha3bIBAIOT CHITy, KoTo- | Terpamp-TpeHaxep, c. 68—77 | Terpamp-TpeHaxkep,
BBITAJIKUBAIOIIENH past BBITAIIKMBAET Tela, | 3ajavHuK, c. 31—35 c. 68—T77
CHJIbI, Harlpasje- | KOTOpble MOTPYXEHBI B | DJEKTPOHHOE MPUIIOKEHNE 3amaunuk, c. 31—3
HUE BBITAKUBAIO- | )KUAKOCTH W T'a3bl, YeMy
el CHIIBL paBHa apXHMeJI0Ba CHIa
49 JlaGopaTopHasi paGoTa Ne 8 [MpakTukym | Jlabopatophas Ymerb wusmepsith Ha | Terpamb-npaktuxym: ji/p Ne 22 | TeTpab-IpaKTHKYM:
«/3mepenne BhITANKUBAIOIIEH pabota MO | OMBITE  BBITAJIKHBAIO- 1/p Ne 22
CHWUJIBI, JISHCTBYIOMIEH Ha TI0- WHCTPYKIAN IIYIO CHITY
TPY>KEHHOE B XKHUJIKOCTh TEIIO».
Tb
50 3akoH Apxumena. [Ipobnemuo- | JleMoHCcTpamus 3HaTHL/MIOHUMATD VYueOHuk, § 38 VYuebHuk, § 38
MOUCKOBBIM | 3aKOHa ApXHMMela | CMBICH 3aKOHa Terpanp-Tpenaxep, c. 68—77 | Terpamp-TpeHaxep,
Apxumena 3anaunuk, ¢. 31—35 c. 68—77
DIIEKTPOHHOE MPHIIOKEHHE 3anaunuk, ¢. 31—35
51 VYcnoBue niuaBaHus Te. Hndopma- JemoHcTpaus Honumats npuHUKNBl | YueOHUK, § 39 VYuebnuk, § 39
BosznyxonnaBanue LUOHHO- IUTaBaHUs TEJI U3 | TUIABAHHA Tell. Terpans-TpeHaxep, c. 68—77 | Terpaap-Tpenaxep,
pasBUBAIOIINN | MeTasIa. HouumaTe npuHiMnsl | 3amadHuk, ¢. 31—35 c. 68—77
JemoncTpanus BO3IyXOIUIABAHUS U DNIEKTPOHHOE MPUIIOKEHHE 3anaunuk, ¢. 31—35

[IaBaHUA TEI U3
MeTaJlIa; MOAEIN
CYZOB, HATIISIHBIE
mocoowusl, yueOHas
JUTEepaTypa

IJjiaBaHUsA Cya0B




52 Oo6o06maromuii ypok mmo teme | Pempoaykrus- | COOpHUKH YMmern [IPUMEHATh | YueOHuk, c. 102—103 VYuebnuk, ¢. 102—103
«3axon Apxumena. [InaBanue HBIN MO3HABaTEeNbHBIX | TONMy4YeHHble  3HaHus | Terpamb-TpeHaxep, c. 68—77 | Terpaap-TpeHaxep,
TEID. W Ppa3BUBAIOIIMX | NIPH pELICHUH 331a4 3amaunuk, c. 31—35 c. 68—77
3aIaHAK TI0 TEME, DNIEKTPOHHOE TIPHIIOKEHHE 3amgaunuk, ¢. 31—35
CTpaBOYHAs
JuTeparypa
53 Koutpoabnas pa6ora Ne 5 PenponykTus- | KonrponsHo- Ymerb npuMeHsTh | Terpamb-3k3amenatop, ¢. 42— | Ilosroputs ['11. VII
o TeMe «3aK0oH Apxumena. HEBIH. M3MEPUTEITEHBIC noJNydeHHble  3HaHUA | 49
[TnaBanue Tem. WnnuBuaya- | mMarepuaisl 10 | MpU pelIeHNH 3a1a4
npHasg pabota | Teme «JlaBnenue
MO KapTOYKaM | TBEPIBIX Tel,
JKUJIKOCTEN u
ra3oBy
PABOTA. MOIITHOCTB. DHEPTUSI (7 uacos)
54 Mexanunyeckast paboTa. Wndopmanu- | JemoHcTpanus 3HaTh/IOHUMATh VYuebnuk, § 40 VYuebnuk, § 40
OHHO- MEXaHHYECKOM CMBICIT BeanuuHbl | Terpaab-TpeHakep, c. 78—87 | Terpamp-TpeHaxkep,
pa3BHUBaOIMUN | pPabOTHI «paboTtay; yMeTh | 3amadHuK, c. 35—39 c. 78—87
BBIUHCIATh ~ MEXAaHH- | DJIEKTPOHHOE NPUIIOKEHUE 3amaunuk, c. 35—39
4ecKyl paboTy s
MPOCTEHININX CITyYacB
55 MOIHOCTE. [IpoGnemuo- | JImmaktudeckue 3HaTE/TIOHUMATh Yuebnuk, § 41 Yuebnuk, § 41
MOMCKOBBIN | MaTEpHAIbI, CMBICIT BeauuuHbl | Terpaab-TpeHakep, c. 78—87 | Terpamb-TpeHaxkep,
HarJIsHbIS «MOIIHOCTBY;  YMETh | 3amauHuk, ¢. 35—39 c. 78—87
nocoowus, BBIYUCIISITH MOIIHOCTh | DJIEKTPOHHOE MPUIIOKECHHUE 3anaunuk, c. 35—39
CTpaBOYHAS VTS MPOCTEHIINX
JUTeparypa cIydaeB
56 Oneprus. [loteHnmansHas u Wudopmanu- | JlemoHcTpanms 3nate/moHuMats  (u- | YuebHuk, § 42,43 VYuebnuk, § 42, 43
KUHETHYECKasl SHEPTHsL. OHHO- HU3MEHEHUS 3U4eCKUi CMbICT KHHe- | Terpanp-TpeHaxkep, c. 78—87 | Terpagp-TpeHaxep,
pa3BUBAIONINEI | SHEPTUHU TeJla IPU | THYECKOW M TOTEHIM- | 3aJa4HuK, c. 35—39 c. 78—87
COBEpIICHUU ITHHON PHEPTHH, 3HATH | DIEKTPOHHOE PUIIOKEHUE 3amaunuk, c. 35—39
paboThI dopmynbl IS HMX
BBIYUCIICHUS
57 3aK0H COXpaHECHUS [Ipobnemuo- | JlemoHcTparms 3HaTh/TIOHUMATD VYueOHuk, § 44 VYueOHuk, § 44
MEXaHUYECKON SHEPTUHU. MOUCKOBBIN | MpeBpalleHUs CMBICII 3akoHa | Terpamp-TpeHaxep, c. 78—87 | Terpaap-TpeHaxkep,
MEXaHUYECKON COXpaHCHUS 3agaunuk, c. 35—39 c. 78—87
SHEPrUH U3 OJHOM | MEXaHUYECKOH ONEKTPOHHOE MPUIIOKEHNE 3amaunuk, c. 35—39
(hopMBI B IpyTyIO, | SHEPTHH

Pa3IMYHbIC BUAbL
MasTHHKOB




58 JladopaTtopHasi padoTa Ne 9 [IpakTukym | JlaGopatophas YmMmerb onpenensith u3- | Terpaab-ipakTHkyM: JI/p Ne 26 | TeTpaap-ipakTUKyM:
«3yueHne n3MeHeHUs pabora Mo | MCHEHHE TOTCHIMAb- n/p Ne 26
MOTEHLUUAIIBHON 1 HHCTPYKLMHU HOM M KUHETUYECKOU
KHHETUYECKOH SHEPTuu Teja SHEPIHH IIApUKa, IBH-
TIPH JBUKCHUU TEJa 110 JKYIIErocss M0 HAaKJIOH-
HaKJIOHHOW miockocth». Th HOM MJIOCKOCTHU
59 HcTouHnKY SHEPTHH. TBopueckn- | COOpHUKH  I103- | YMeTh TIPUMEHATh | YUeOHUK, § 45%, 46* Yuebnuk, § 45*, 46*
HeBo3MoxHOCTH cO3aHUA pENpOJYKTUB- | HABATEILHBIX W | MOJy4YCHHble  3HaHWA | TeTpamb-TpeHaxep, c. 78—87 | Terpamb-TpeHaxep,
BEYHOTO JBUratelis. Pemenue HBIi Pa3BUBAKOINUX 3a- | PU PEIICHUH 33124 3anaunuk, c. 35—39 c. 78—87
3ajad. JaHUH TI0 TeMe, DJNEeKTPOHHOE MPUIIOKEHUE 3anaunuk, c. 35—39
CIpaBOYHAS
JIUTepaTypa
60 KonTpoashas padora Ne 6 Penponykrus- |COOpHHMKHM TMO3HA-| YMeThb npuMeHsTh | Terpagp-skzamenatop, c¢. 50— | [Hosroputs ['n. VIII
o Teme «PaboTta. MomHOCTS. HBIH. BaTeNbHBIX W pa3-| MONydeHHblE  3HaHWA | 57
SHEPTHSI. WnauBumya- |BUBarOmMX  3aja-| TPH PEIICHHUH 3324
JpHas paboTa |HUH MO TeMme, crpa-
110 KapTOYKaM |BOYHAs JINTEPATypa
ITPOCTBIE MEXAHU3MBI. «30A0TOE ITPABNA0» MEXAHWKMU (7 uacos)
61 Pbruar u HakIOHHAS Wudopmaru- | JlemoHCTpanus 3HaTh BUBI IPOCTHIX | YueOHHK, § 47 VYueOnuk, § 47
TJIOCKOCTb. OHHO- MIPOCTBIX MEXAaHH- | MEXaHU3MOB U UX Terpanb-TpeHaxep, c. 88—95 | Terpaap-TpeHaxep,
pa3BUBaroOLIUi | 3MOB; y4ebHas MIPUMEHEHUE 3agaunuk, c. 39—45 c. 88—95
Jireparypa. DJEKTPOHHOE MPIIIOKEHHE 3amaunuk, c. 39—45
HdeMoHCcTpauus
phIyara
62 JlabopaTopHasi padora Ne 10 | IlIpaktuxym | JlaGoparopHas YMmerp skcnepuMenra- | Terpaab-nipakThkyM: Ji/p Ne 27 | TeTpaap-ipakTUKyM:
«IIpoBepka ycioBusi pabora 1o | JIGHO BBIICHATh, TIPH Ka- | DJIEKTPOHHOE MPHIOKEHHUE a/p Ne 27
paBHOBecus peryara». Th HHCTPYKIIUHA KOM COOTHOLICHHH CUJI
W UX IUIeY pblYar Haxo-
JTITCS] B PABHOBECHH
63 Baok u cucrema 610K0B. Wndopmanu- | [lonBmwxkHbIEe U He- | YMeTh OOBSACHSATH, I/ie | YueOHUK, § 48 Yuebnuk, § 48
OHHO- TIOABMKHBIC 0JIO- | ¥ JIJIST 4eTO Terpanp-TpeHaxkep, c. 88—95 | Terpamb-TpeHaxkep,
Pa3BUBAIOLIUN | KU, HOJUCIACTHI MIPUMEHSIOTCS OJIOKU 3amaunuk, ¢. 39—45 c. 88—95
OJEKTPOHHOE TPHUIIOKEHNE 3amaunuk, c. 39—45
64 «30J10TOE MPABUIIO» WNudopmaiu- | JlabopaTopHoe 3HATH/IOHUMATH VYuebnuk, § 49, 50 VYuebnuk, § 49, 50
Mexanuku. Koaddumment OHHO- obopymoBaHue: CMBICHT «3omn0toro | Terpamb-TpeHaxkep, ¢. 88—95 | Terpamp-TpeHaxep, .
[IOJIE3HOI0 IEHCTBUA. pa3BuBaronuii, | HAOOPHI rmo | IIpaBUIa MEXaHUKI. 3agaunuk, c. 39—45 88—95
YaCTUYHO- MEXaHUKe 3HATH/MOHUMATD DJNEKTPOHHOE MPUIIOKEHUE 3anaunuk, c. 39—45
TOMCKOBLII cmeicn  KIIHA, ymeth

BBIYUCIIATD KITJ
MPOCTHIX MEXAHU3MOB




65 JladopaTopHas pa6ora Ne 11 | Ilpaktukym | JlabopaTtopHoe 3HaTh/IOHUMATDH Terpagp-paktuxym, 1/p Ne 28 | Tetpagp-ipakTrkyMm, J1/p
«Omnpenenenne ko3¢ hurreHTa o0opynoBaHue: cmbicn  KITH, ymets No 28
IIOJIE3HOTO JIEHCTBHUS HaOOPEI II0 | BBIYUCIATD KT
HaKJIOHHOM mnockocTi». Th MeXaHUKe MPOCTHIX MEXaHU3MOB
66 Pemrenne 3amad mo teme PenponykTus- | COopHUKH YmeThb [IPUMEHATh | YueOHuK, c. 130—131 VYuebnuk, ¢. 130—131
«ITpocThie MEXaHU3MBI. HBIN MO3HABATENLHBIX | TIONy4YeHHBle  3HaHus | Terpamb-TpeHaxep, ¢. 88—95 | Terpamp-TpeHaxep,
«3070TOE TIPaBUIIO» U Ppa3BUBAIOIIMX | NIPH pELICHUH 3a1a4 3amaunuk, c. 39—45 c. 88—95
MEXaHUKH. 3a/IaHAK TI0 TEME, DNIEKTPOHHOE TIPHIIOKEHHE 3amaunuk, c. 39—45
CIpaBOYHAS
JIUTeparypa
67 KonTpoabhas padora Ne 7 Penponykrus- | CoopHuKH YMmers npumeHsTh | Terpaap-sk3amenarop, c. 58— | [loBToputs
o Teme «lIpocteie HBIH. MMO3HABATENBHBIX | TIONyYeHHbIE  3HaHWA | 63
MEXaHHU3MEBI. «30JI0TOe WnpguBumya- | W pa3BUBAIOUIUX | TIPH PEIICHHUH 3324
MPaBUIIO» MEXaHUKW. JbHAsg paboTa | 3aJaHuidl 1O TeMe,
M0 KapTOYKaM | CIpaBOYHAs
JTuTepaTypa
ITOBTOPEHME (1 uac)
68 HToroBslit ypok. Penponykrus- | CoopHUKH Ymern IIPUMEHATH | TeTpanb-3K3aMeHaTop, ¢. 64— | —
HBIH MMO3HABATENBHBIX | TIONyYeHHbIE  3HAHWS | 75

U Pa3BUBAIOIIUX
3aJlaHui MO0 TeMe,
CIpaBOYHAs
JUTEpaTypa

TIPY PELICHUH 33/1a4




