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MNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma COOTBETCTBYET TpeOOBaHUSM (eAepaTIbHOTO TOCYIApPCTBEHHOTO
00pa3oBaTeIbHOIO CTaHJAapTa oCHOBHOTO oOmiero oopaszoBanus (PI'OC), yTBepkaeHHOTO
npukazoM MuHHcTEepcTBa OoOpa3zoBaHuss u Hayku PD ot 17.12.2010 r. Ne 1897 «O6
yTBepxaeHnn DenepalbHOT0 rOCyAapCTBEHHOT0 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOTO
o01mero o0pa3oBaHus», U MPUMEPHON OCHOBHOW 00pa30BaTeIbHOW MPOTPaMMbl OCHOBHOTO
obmiero oOpa3oBaHMs, OJOOPEHHOW pemieHneM (eaepalbHOTO yUeOHO-METOIUIECKOTO
oObenuHeHus 1Mo obmemy oopazoanuto ot 08.04.2015 r. Ne 1/15.

Pabouas mporpamma mo ¢usuke ansi 7 Kjacca COCTaBJII€HAa HA OCHOBE IMPUMEPHOU
porpamMmbl OCHOBHOI'O 0011ero oOpazoBanus o ¢gusuke noj peaakuuen B. A. Opnosa, O.
®. Kabapauna, B. A. KopoBuHa u ap., aBropckoi nporpammbl «duszuka. 7-9 knacce» B.B
benara, B.B. Xymaea, M.A JlomauenkoBa, IO.A IlaneOparieBa, ¢eaepaibHOTO
KOMITOHEHTA rOCYJJapCTBEHHOTO CTaHIapTa OCHOBHOTO 00111ero oopa3oBanus no dusnke 2004
r.

Pabouast mporpaMma KOHKPETH3UPYET COIEP KaHNE MPEAMETHBIX TEM 00pa30BaTEIbHOTO
CTaHJapTa, JaeT pacmpesesieHne Y4eOHbIX 4acoB MO paslieiaM Kypca, MOCIe0BaTeIbHOCTD
M3Y4YEHUST pa3liesioB (U3UKH C yU4eTOM MEKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKA y4eOHOro TmpoIlecca, BO3PACTHBIX OCOOCHHOCTEM ydalluxcsi, OIpenesseT
MUHUMAJIbHBI HA0Op JIEMOHCTPAIIMOHHBIX OMBITOB, JA0OPATOPHBIX PabdOT, KaJeHAapHO-
TEMaTUYECKOE IIIaHUPOBAHUE KypCa.

N3yuenne (u3uMku Ha CTYNEHH OCHOBHOIO 00IIero oOpa3oBaHMs HAINpPaBJICHO Ha
JOCTHKECHUE CJACAYIOLIUX LeJIeH:

» OCBOEHHE 3HAHHMH O MEXaHMUYECKUX, TEIUIOBBIX, MEKTPOMArHUTHBIX M KBAHTOBBIX
SBJICHUAX; (U3NYECKUX BEIMYMHAX, XapaKTEPHU3YIOUIMX OSTH SBJICHUS; 3aKOHaX,
KOTOPBIM OHM TOAYMHSIOTCS, METOAAX HAayyHOro TIO3HAHUS MPHPOIBI |
(dopmMHupoBaHKE Ha STON OCHOBE MPEJCTABICHUHN 0 PU3NUECKON KapTHHE MUPA;

» OBJIAJICHHE YMEHUSIMH MPOBOJUTH HAOIIOCHHUS IPUPOIHBIX SBICHUH, ONUCHIBATh U
00001maTh pe3ynbTaThl HAOMIOACHHM, HCIOJB30BaTh MPOCTHIE HW3MEPHUTEIbHbIC
npuOoOpbl sl  U3yueHUs (U3HUECKUX SBICHHUN, MPEICTaBISATh PpPE3yJIbTaTh
HAOIOICHUI WM W3MEPEHUI C TOMOIIbIO TaOIul], rpaQMKOB U BBISBIATH HA 3TOU
OCHOBE HMIIMPHUYECKUE 3aKOHOMEPHOCTH, MPUMEHSTH IOJIy4YE€HHbIC 3HAHUSA IS
OOBSICHEHUSI Pa3HOOOpA3HBIX MPHUPOJIHBIX SBJICHUM UM MPOLECCOB, NPHUHIIUIIOB
JeCcTBUS BXKHEHIINX TEXHUYECKUX YCTPOIMCTB, sl perieHns GU3nIecKux 3a/1ad;

» pa3BUTHE TI03HABATEIBHBIX HMHTEPECOB, WHTEUIEKTYyadbHBIX M  TBOPYECKHX
CIOCOOHOCTEH, CAMOCTOSITEIBHOCTH B IPUOOPETEHUH HOBBIX 3HAHHM, PU PELICHUH
¢uznyeckux 3amady U BBIIIOJIHEHUU OSKCICPUMEHTAIBHBIX HCCIEAOBAaHUN C
UCIOJIb30BaHUEM HH(POPMAITMOHHBIX TEXHOJIOTU;

» BOCHHUTaHUE YOEXIEHHOCTH B BO3MOXKHOCTH TIO3HAHHSI 3aKOHOB TIPUPOABI, B
HEOOXOIMMOCTH Pa3yMHOT'0 UCIIOJIB30BaHMS JOCTHKEHUI HAYKH U TEXHOJIOTUN IS



TABHEHIIET0 Pa3BUTHS YEIOBEUECKOTO OOIIECTBA, YBAKEHUS K TBOpIAM HAYKH U
TEXHUKHU, OTHOIICHUS K (PU3MKE KaK K AJIEMEHTY OOIICYeIIOBEUECKOU KYJIbTYPBI;

» WCIIOJIb30BaHUE MOJYYCHHBIX 3HAHUH M YMEHUH AJISl PEIICHUs PAKTHYECKUX 3a]a4
TIOBCETHEBHOM KHM3HU, 00eCTieyeHnsl O0€30MaCHOCTH CBOEH JKWU3HU, PallMOHAIBLHOTO
VICTIOJIb30BAHUS I OXPaHbl OKPY)KAIOIIEH CPEJIBL.

Ha ocHoBanmm TpeOOBaHUII K pe3yibTaTaM OCHOBHOTO o0Imiero oOpa3oBaHws,
MPEJCTABICHHBIX B )eIepaIbHOM IrOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE OCHOBHOTO
oOmiero o0Opa3oBaHUs, B COJEp)KaHUU paboyeil yueOHOW mporpamMmbl MpeanojaraeTcs
peamu3oBaTh AKTyaJlbHbIE B  HACTOSIIEE BpPEeMs KOMIIETEHTHOCTHBIM, JMYHOCTHO-
OPHEHTHPOBAHHBIH, U IESITEIBHOCTHBIHN MOIXO/IbI, ONIPEICISIOIUE 3aAa41 00y YeHHsI:

» npuoOpeTeHne pU3NIEeCKUX 3HAHUI U YMEHUIA,

» oBINaJieHHe 00OOIEHHBIMU CIIOCOOAMH MBICIHTEILHON, TBOPUYECKOW ACATEILHOCTH;

» OCBOCHHE KOMITETEHIHIA: y4eOHO-TI03HABATEIBHOM, KOMMYHHUKaTHBHOM,
peIIEeKCUBHOW, JIMYHOCTHOTO CaMOPa3BUTHS, [EHHOCTHO-OPHEHTAIIMOHHOW U
poecCHOHATEHO-TPYA0BOTO BHIOOPA.

OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA

dusznyeckoe 00pa3oBaHWE B OCHOBHOM IIKOJIE JODKHO 00ecnedyuTbh (OPMUPOBAHUE Y
o0yy4aromuxcsi MPeICTaBIeHUIl O HAay4yHOW KapTHHE MHpa — BaXXKHOIO pecypca Hay4dHO-
TEXHUYECKOTO  Tporpecca, O3HAKOMIJIeHHMEe  oOydarommxcsi ¢ (QU3HYecKuMH U
ACTPOHOMHMYECKUMH  SBJICHUSIMH, OCHOBHBIMU NpPUHIMUIAMU pabOThl MEXaHHU3MOB,
BBICOKOTEXHOJIOTUYHBIX YCTPOWUCTB M MPHOOPOB, pa3BUTHE KOMIETEHIUI B pEIIeHUU
MH)XCHEPHO-TEXHUYECKUX U HAyUYHO-UCCIIEI0BATENbCKUX 3a/1a4.

OcBoenue yuebHoro mpenMera «Ou3rka» HaAMpapiIeHO HA Pa3BUTHE y OOYYArOIIUXCS
MpEeICTaBICHUI O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U JIBUYKEHUS MAaTEpHUU, HA
OCBOCHHME OOydaromMMHUCA OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH NPUPOAHBIX SIBICHUH,
co3/laHHe YCJIOBUH At (hOPMUPOBAHUS HHTEUIEKTYaJbHBIX, TBOPYECKHX, I'PAKTAHCKHX,
KOMMYHHUKAIIMOHHBIX, HMH(QOPMALMOHHBIX KoMIeTeHUuH. OOydaromuecs OBIAJICIOT
HAYYHBIMH METOJaMM pELICHHUS pAa3JIUYHbIX TEOPEeTHUYECKUX U TPaKTHUECKUX 3ajad,
yMEHHUsIMH  (OPMYJIMPOBATh THUIOTE3bl, KOHCTPYHPOBATh, MPOBOJIUTH OSKCIEPUMEHTHI,
OLICHHMBATh U aHAJIM3UPOBATH MOJYYECHHBIE PE3YJbTaThl, COMOCTABIATh UX C OOBEKTUBHBIMU
pealisMU KU3HU.

YueOnsiit npeamet «dusnka» cnocodcTByeT HOPMUPOBAHHIO Y 00YHAIOIINUXCS YMEHHIMA
0e30macHO UCMOIb30BaTh J1a00OpaTOpHOE 00OPYAOBaHUE, MPOBOAUTH €CTECTBEHHO-HAYUHbIE
MCCIIEIOBAaHMSI M DKCIIEPUMEHTBI, aHAJIM3UPOBATh MOJTY4YEHHBIE PE3yIbTaThl, IPEACTABIATH U
HAY4YHO apryMEHTHPOBATH MOJTY4YE€HHBIE BBIBOIBI.

Uzyuenne npenmera «Dusmka» B yactu POPMUPOBAHUS Y OOYHAIOMIMXCA HAYYHOTO
MHUPOBO33PEHUs, OCBOCHHSI OOLIIEHAYYHBIX METOIOB (HAOII0IeHIE, U3MEPEHHE, SKCTIEPUMEHT,
MOJIETTUPOBAHUE), OCBOCHUS MTPAKTUIECKOTO MPUMEHEHUS HayUYHbIX 3HAHUN (PU3UKH B JKU3HU
OCHOBAaHO Ha MEXMPEIMETHBIX CBA3SX C mpeameramu: «Marematukay, «MHpopmaTHKay,



«Xumus», «buonorus», «l'eorpadus», «Okonorus», «OCHOBBI  0€30MACHOCTH
XKU3HenesTenpHoCcTHY, «Mctopus», «Jluteparypa» u ap.

Kypc ¢usuku B mporpamMme OCHOBHOTO OOIIEro 0Opa3oBaHMsS CTPYKTypHpPYeTCs Ha
OCHOBE PACCMOTPEHUS Pa3IUYHbIX (POPM JBMXKCHHUS MaTepUU B MOPSIKE UX YCIOKHECHHUS.
@du3rMKa B OCHOBHOM WIKOJIE M3Y4aeTCsi Ha YPOBHE PACCMOTPEHUS SIBICHHUN MPUPOIBI,
3HAKOMCTBA C OCHOBHBIMU 3aKOHAaMU (DU3UKU U NMPUMEHEHHEM 3THX 3aKOHOB B TEXHHKE U
ITOBCEIHEBHOM JKM3HMU.

Brenenue B kypce ¢pusuku 7 kiacca Takux 0a30BbIX MMOHATHH, KaK «aTOM», «BEIIECTBOY
U «MaTepus», a Takke «(PU3MUEeCKUl TepMHUH», «PU3NUecKas BETUYMHA», «THUIOTE3a» W
«OKCHEPUMEHT», KU3MEPEHUE» U «ITOTPEMTHOCTh U3MEPEHUSD, TTO3BOJISET B JAIBHEUILIEM TPU
W3JI0KEHUHN y4eOHOTO MaTepuasa MpoCcieKUBaTh €T0 CBSI3b C COBPEMEHHBIM YPOBHEM HAYKH
U C OKPYXKaIUIEH JIEUCTBUTEIBbHOCTHIO. llonydyaeMple MIKOIbHUKAMU 3HAHUS MOMOTYT UM
NPaBUJIbHO aHAIM3UPOBATH OKPYXKAIOIIYIO JAEHCTBUTEIBHOCTh W OyAYyT CIIOCOOCTBOBAaTh
Pa3BUTHUIO AJIEKBATHOIO ¥ TBOPUYECKOTO OTHOLIEHHUS K OKPYKAIOLIEMY MUPY.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

CormacHo 0a3ucHOMY y4eOHOMY IIJIaHy Ha M3ydeHue PU3MKN B 00BbeMe 0053aTeTbHOTO
MUHHAMYMa COJIEPKaHUs OCHOBHBIX 00pa30BaTENbHBIX MPOTPAMM OTBOJIUTCSA 2 4 B HeHeJII0
(68 uacos 3a ron).

Jlnst opraHW3anuyd KOJUISKTUBHBIX W WHIWBHUIYAIbHBIX HAONIOACHUN (U3HMYIECKUX
ABJICHUM M TPOLIECCOB, H3MEPEHHUS (U3NYECKUX BEIUYMH M YCTAHOBIIEHUSI 3aKOHOB,
MOJATBEPKIACHUSI TEOPETUUYECKUX BBIBOJOB HEOOXOAMMBI CHUCTEMAaTHYeCKas IOCTaHOBKA
JIEMOHCTPALIMOHHBIX ONBITOB YYMUTENEM, BBINOJHEHUE Ja0OpaTOpPHBIX pabOT ydaluMUCH.
Pabouas nporpamma npeaycMaTprBaeT BhINOJHEHNE TPAKTUYECKON YacTh Kypca: 11
J1a00paTOPHBIX PadoT, 7 KOHTPOJbHBIX PaldoT.

B paGouyro yueOHyr0 mporpamMmy BKJIIOUEHBI 3JIEMEHThl yueOHOW HHGOpMAIlUU IO
TeMaM, TIepeUeHb JIEMOHCTpAIil U (POHTATBHBIX JIAOOPATOPHBIX PAOOT, HEOOXOAUMBIX JIJIS
dbopMHUpOBaHUs YMEHUH, YKa3aHHBIX B TPEOOBAHMSIX K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB
OCHOBHOM IIIKOJIBI.

[Ipu peamuzanuu padodeit nporpammsl ucnoibszyercss ¥YMK «Chepo»: ®USUKA-7 ¢
NPUNOXeHMEM Ha 3NEeKTPOHHOM HocuTene, aBTopbl: B. B. Benara, W. A. JlomayeHkoB,
0. A. MaHe6paTueB, usn-Bo «lMpocBeweHue», 2014 rop, BxoadmMi B dDenepanbHbIN
nepeyeHb y4eOHUKOB, YTBEPKICHHBIM MwuHucTepcTBOM OOpazoBaHuss U Hayku P®. [lns
M3YyYECHUs Kypca PEKOMEHIYETCSl KJIIACCHO-YPOYHAsl CUCTEMA C MCHOJIb30BAHUEM PA3JIMYHbBIX
TEXHOJIOTUM, POopM, METOJIOB OOyUCHHUS.

PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA



JIMYHOCTHBIMU Pe3YJIbTATAMH 06y‘ICHI/I}I (1)I/I?>I/IKC B OCHOBHOM IIIKOJI€ SIBJISIFOTCS:

*  c(hopMHUPOBAHHOCTH MTO3HABATEILHBIX HHTEPECOB, HHTEIUICKTYATIbHBIX U
TBOPYECKUX CTIOCOOHOCTEH yJaIInuXCs;

"  yOEeXIEHHOCTHh B BO3MOKHOCTH ITO3HAHUS PUPOIbI, B HEOOXOIUMOCTH
Pa3yMHOI0 UCIOJIb30BaHUS JOCTUKEHUN HAYKH U TEXHOJIOTHUN I TAJIbHEUIIETO
Pa3BUTHSI YEJIOBEUECKOTO OOIIECTBA, yBAXKEHHE K TBOPIIAM HAYKH U TEXHUKH,
OTHOIIIEHUE K (DU3UKE KaK AIEMEHTY 00IIEeYeIOBEUECKON KYIbTYPHI;

" CaMOCTOSITEIBHOCTH B MPUOOPETEHUN HOBBIX 3HAHUI U MPAKTUUECKUX YMEHUH;

"  T[OTOBHOCTh K BBIOOPY >KM3HEHHOTO IYyTH B COOTBETCTBHU C COOCTBEHHBIMU
UHTEPECAMU U BO3MOXKHOCTSIMU;

®  MOTHUBalMs 00pa30BaTEIbHOMN JAEATEILHOCTH IKOJHHUKOB Ha OCHOBE JJMYHOCTHO
OPUEHTUPOBAHHOI'O TTOAX0/1A;

*  (opMupoBaHWE IICHHOCTHBIX OTHOIIICHUH IPYr K JAPYry, YUYUTEN0, aBTOpaM
OTKPBITUH 1 N300PETEHUH, pe3yabTaTaM 00yUeHHUS.

MeTtanpeaMeTHBIMU pe3yabTaTaMu 00y4eHus (PU3UKe B OCHOBHOM IIKOJIE SBIISIOTCS:

"  OBJAJICHHE HABBIKAMH CaMOCTOSTEIIbHOIO MPUOOPETEHUs] HOBBIX 3HAHUM,
OpraHu3alui Y4eOHOW [eSATeIbHOCTH, IOCTAHOBKHU II€Jei, MJIaHWpOBaHMUS,
CaMOKOHTPOJII M OLIEHKH pE3yJIbTATOB CBOEH JACATENBHOCTH, YMEHUSMHU
MPEIBUIETh BO3MOYKHBIC PE3YJIbTAThI CBOUX JCHCTBUN;

"  [IOHUMaHUE PaA3IMYUN MEXKIYy HCXOAHBIMH (aKTaMH W TUIOTE3aMU ISl WX
O0OBSCHEHHUSI, TEOPETUICCKUMHU MOJIEIISIMU U PEATBbHBIMU 00bEKTaMHU, OBJIAJICHHE
VHUBEPCAIBHBIMUA ~ YY€OHBIMH JCHCTBUSAMH Ha TIpUMEpax THUIIOTE3 s
0OBSCHEHHSI U3BECTHBIX (DAKTOB U IKCIIEPUMEHTATHHON MPOBEPKH BHIIBUTAEMBIX
TUTO0TE3, pa3pabOTKH TEOPETUUECKUX MOJIETIEH TTPOIIECCOB W SIBJICHUM;

*  (opmupoBaHWE YMEHWU BOCIPUHUMAThH, TEpepadaThIBaTh M MPEABIBISTH
UH(pOpPMAIIUIO B CIIOBECHOM, 00pa3HOii, CAMBOJIMYECKON (popMax, aHaIM3UPOBATh
U 1nepepadaThiBaTh MOJYYEHHYIO HMH(POPMAIMI0O B  COOTBETCTBUU  C
NOCTABJICHHBIMHM 33/1a4aMH, BBIACIATH OCHOBHOE COAEPKAHHE IMPOYUTAHHOIO
TEKCTa, HAXOJUTh B HEM OTBEThI HA IIOCTABJIEHHBIE BOIIPOCHI U U3J1araTh €ro;

*  mpuoOpeTeHue OIbiTa CaMOCTOSTENIBHOIO IOMCKA, aHaimu3a u oTOopa
uHpOpMaIlMM C HKCIOJb30BAHMEM PAa3jIMYHBIX HMCTOYHUKOB M  HOBBIX
WH(OPMAIIMOHHBIX TEXHOJOTUH JIJIS PEIICHUS TTO3HABATEILHBIX 33/1a4;

"  pPa3BUTHUE MOHOJOTMYECKOM M JUAJIOTUYECKOW pEUYd, YMEHHUS BBIPAXKATh CBOU
MBICII U CTIOCOOHOCTH BBICTYIIINBATh COOECETHNKA, TOHUMATh €T0 TOUKY 3PCHHSI,
MPU3HABATh IIPABO JPYTOro Ye€JI0BEKA HA NHOE MHEHUE;

"  OCBOCHHE MPHUEMOB JCHUCTBUM B HECTAHJAPTHBIX CHUTYalUSX, OBJIAJCHUE
ABPUCTUYCCKUMH METOJaMU PEIICHUS MPoOIIeM;

*  (opmupoBaHue yMeHuii pabOTaTh B TPYNIE C BBIMOJHEHUEM PA3THYHBIX
COLIMAJIbHBIX POJIEH, MPEACTaBIATh U OTCTaUBAaTh CBOM B3IJISAbI U YOEKICHUA,
BECTH JIUCKYCCHIO.

IIpeaMeTHLIMHU pe3yJibTaTaMu 00y4YeHHsI (PU3UKe B OCHOBHOI IIKOJIE SBIISIOTCS:

"  3HAHUSA O MPUPOJAE BAKHEUIINMX (PU3UYECKUX SIBJICHUHA OKPYXKAIOLIEr0 MUpPA U



MOHUMAaHUE CMbICIA (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBS3b HM3YyYEHHBIX
SIBJICHUIM;

"  yYMEHMS MOJb30BATHCA METOJAMH HAay4YHOI'O MCCIIEIOBAHUS SIBICHUWA NPUPOJBL,
NPOBOAUTH  HAOMIONEHMs, TIUIAHUPOBATh W BBIINOJHATH  IKCIEPUMEHTHI,
00pabaTbIBaTh pe3yJbTaThl U3MEPEHUI, IPEACTABIATh PE3yJIbTaThl U3MEPEHUN €
NoOMOIIbI0 TabmuI, rpagukoB u (Gopmys, O0OHAPYKHUBATh 3aBUCHUMOCTH MEXITY
($U3NUECKUMH BETUYUHAMHU, OOBACHATH ITOJTyUYEHHbIE PE3YJIbTAThl U JENIaTh BHIBO-
Ibl, OLICHUBATh IPaHUIIbI ITIOTPEIIHOCTEN PE3YyJIbTaTOB N3MEPECHMUI,

"  YMEHHUS NPUMEHSITh TEOPETUYECKHE 3HAHMS M0 (PU3MKE Ha MPAKTUKE, peIIaTh
¢u3nyeckue 3a1a4l Ha IPUMEHEHHE MTOJIyYE€HHBIX 3HaHUMH;

"  YMEHHS M HAaBbIKW MPUMEHSTH MMOJTYUCHHbIC 3HAHUS JJIs1 OOBSICHEHHSI TPUHIIUIIOB
JNEVCTBUSA BAKHEUIINX TEXHUYECKUX YCTPOUCTB, PELICHUS NPAKTUYECKUX 3a1a4
MOBCETHEBHOW  KHM3HHM, oOecredeHus  O€30MacHOCTH  CBOEH  JKW3HH,
PALMOHAIIBHOTO MPUPOAONOJIB30BAHNS U OXPAHbI OKPYKAIOLIEN CPEBI;

*  ¢opMupoBaHUE YOCSKICHHS B 3aKOHOMEPHOU CBSI3M U MO3HABAEMOCTHU SIBJICHUI
NpUPOJIbI, B OOBEKTUBHOCTH HAYYHOT'O 3HAHMSA, B BHICOKOM IIEHHOCTH HAyKH B
Pa3BUTHH MAaTEPUATBHON U TYXOBHOMU KYJIBTYPBI JIFOEH;

"  pa3BUTHE TEOPETUYECKOTO MBIIIJICHUSI HAa OCHOBE (DOPMHUPOBAHUS YMEHUU
yCTaHaBIMBATh (PaKThl, pa3luyaTh MPUYUHBI U CIEJICTBUS, CTPOUTH MOJAEIU U
BBIIBUTATh TUIOTE3bl, OTHICKUBATh U (POPMYIUPOBATH JIOKA3aTEIbCTBA
BBIIBUHYTBIX THUIIOTE€3, BBIBOJUTh U3 OKCIEPUMEHTAIbHBIX (DAKTOB U
TEOPETHUYECKUX MOJIeNIeH (PU3NYECKUE 3aKOHBL;

"  KOMMYHHKATHUBHBIE YMEHHUS JTOKJIAAbIBATH O PE3YJbTAaTaX CBOETO UCCIEI0BAHNUSA,
y4aCTBOBATh B JUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIPOCHI, UCIOJIb30BATh
CIIPaBOYHYIO JIUTEPATYPy U APYTUe UCTOUYHUKU UH(POpMALIUU.

COIAEPXAHHUE ITPOI'PAMMBbI YYEBHOI'O ITPE/IMETA
(68 yacoB)

I. du3uKa 1 MUpP, B KOTOPOM MbI :kuBeM (7 4)
Uro usywaer ¢usuka. Hexotopwie ¢duzmueckue Tepmunbl. HabironeHwe U OMBbIT.

®dusznueckue npudopel. Gusnueckre BEIMUUHBI U UX U3MEpEeHne. MexayHapoaHasi CUCTEMa
equHun. M3mepeHns um TO4HOCTH M3MepeHuu. Ilorpemnoctn n3Mepenuil. Mup dersipex
n3mepenui. [IpoctpancTBO 1 Bpems.

Hemoncmpayuu: npumMepbl MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U
CBETOBBIX SIBJICHUHN, MOPTPETHI YUEHBIX, PU3NYECKUE MPUOOPHI, CXEMbI, PUCYHKH, TAOIUIIBI,
Claipl, MOJAETH, BUACOMUIbMBI (B TOM uucie HU(PpPOBbIE 00pa3oBaTEIbHBIE PECYPCHI),
WLTIOCTPUPYIOIIKE CBSI3b (PU3UKU M OKPYIKAIOIIETO MHPA.

Jlabopamopnvie pabomol u onvimol:

1. Onpenenenue 1eHbI IEIEHUS KAIbl U3MEPUTEIBHOTO MTpUOopa.

2. Onpenenenue oobema TBEPAOTO Tea.

3. PaboTa co mTaHreHIUPKYJIeM.

4. CpaBHEHHE TOYHOCTH U3MEPEHUS PA3IMIHBIMU BUIaMU JITHEEK.
5. Onpenenenne quameTpa HUTH.

6. 3mepenue 1nuHel cToa.



I1. Ctpoenne BemecTBa (6 1)

Crtpoenue BemecTBa. Monekynasl U atombl. bpoyHoBckoe aBmkenue. [uddyszus.
B3aumopeiictBue 4dactun BeniectBa. CMaunMBaHWE W KalWUIAPHOCTb. MoJEnM CTpOEHHUS
ra3oB, )KUJIKOCTEH 1 TBEP/BIX TEN U 00BICHEHNE CBONCTB BEIIECTBA HA OCHOBE 3TUX MOJIETIEH.

Jemoncmpayuu: cxxuMaeMocTh Ta3oB, AU(PQY3uss B razax MU KMIKOCTAX, MOJENb
Xa0TUYECKOTO TBUKEHHS MOJIEKYJ, MOJEIb OPOYHOBCKOTO TBHKEHHS, COXpaHEHHE 00beMa
KUJIKOCTU TPU U3MEHEHUU (OPMBI COCYJa, CLEMJICHHE CBHHIIOBBIX IWJIMHIPOB, CXEMBI,
PUCYHKH, TaONMIbl, CIaiabl, MoOJAeIH, BHACOQWIbMBI (B TOM uHciae IU(PPOBbIE
o0Opa3oBaTeNbHbIE PECYPCHI), HIUTIOCTPUPYIOILIUE CTPOCHHE BELIECTBA.

Jlabopamophwvle pabomul u onvimul:

7. IsMepeHne pasMepoB MajlbIX TEJ.
8. M3yuenue nporiecca ucrnapeHus BOAbI.

I11. /IBu:kenue, B3aumMoaeiicreue, macca (10 u)

Mexannueckoe nBuxeHrne. OTHOCUTEIBLHOCTD ABUXKEHUs. Teno orcuera. TpaekTopusi.
[TyTs. [TpssmonuHeiiHOE paBHOMEpHOE ABMKEHUE. CKOPOCTh PABHOMEPHOIO NPSIMOJIMHENHOTO
JOBUKEHUSI. MeTOIbl U3MEPEHUS PACCTOSIHUSA, BDEMEHHU U CKOPOCTH.

HepaBHomepHoe nBuxkeHue. CpeaHsii CKOpOCTb. YCKOpeHue. PaBHOyCKOpeHHOE
neuxenue. CpoboaHoe nageHue tei. ['paduku 3aBUCUMOCTH ITyTH U CKOPOCTU OT BPEMEHHU.

SIBnenune unepuuu. Bzanmoaencreue ten. Macca temna. [InotHocts BemecTa. MeTo bl
M3MEPEHUS MACChl U INIOTHOCTH.

Jlemoucmpayuu: paBHOMEPHOE NPSMOJWHEMHOE JBUXEHHE, OTHOCUTEIBHOCTh
JIBDKEHUS, PAaBHOYCKOPEHHOE IBWKEHHE, CBOOOMHOE TMajeHue Ten B TpyOke HbroToHa,
SBJICHHEC WHEPIIMW, B3aWMOJICWCTBHE TEJ, PUCYHKH, TAOJWIBI, CIIAWIbI, MOJICIH,
BujieoPpmibMbl (B TOM uunciie 1udpoBbie 00pa3oBaTeIbHBIE PECYPChl), ULTHOCTPUPYIOIINE
U3y4aeMbl€ MMOHATHS.

JlabopamopHvie pabomwi u onvimvi:

9. Uzyuenne HpU3NIECKUX BEIMYHUH, XapPAKTEPUIYIONTNX MEXaHUIECKOE JBUKECHUE.
N3mepenne CKkopoCTH JBUKEHHUS YETOBEKA.

10. 3MepeHue Macchl Tella Ha YPaBHOBEIICHHBIX PhIYaKHBIX BECax.

11. 3MepeHue Manblx MacC METOJIOM B3BEIIMBAHUSI.

12. 3MepeHune MIOTHOCTU KUIAKOCTH C IIOMOLIBIO apEOMETPA.

13. Onpenenenne MIOTHOCTU TBEPAOTO TEIA C TOMOUIBIO BECOB U U3MEPUTEIBHOIO
UUIIMHAPA.

IV. Cuabl Bokpyr Hac (10 )

Cuna. Cuna tsoxectu. IlpaBuno cinoxenuss cui. PaBHoxeilctByromas cuia. Cuima
ynpyroct. 3akoH ['yka. Meroabsl uamepenus cuibl. Jlunamomerp. Bec tena. HeBecoMocCTs.
Cuina tpenus. TpeHue B IpupoJie U TEXHUKE.



Jemoncmpayuu: 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT JehopMaIiuu mpy>KUHBI, CIIOKCHHE
CWJI, CHJIa TPEHUS, HEBECOMOCTh, PUCYHKH, TAOIHUIIBI, CIIANIbI, MOJIEH, BUICO(MUIBEMBI (B TOM
yucie nu@poBbie 00pa3oBaTeIbHbIE PECYPCHI), WILTIOCTPUPYIOLINUE U3YYaeMbIe MOHSTHSL.
JlabopamopHvie pabomwi u onvimwi:
14. CnoxeHue cuj, HalpaBJICHHBIX BIOJb OJTHOW MPSIMOM.
15. TI'panyumpoBka nuHamomerpa. MccnenoBaHWe 3aBUCUMOCTH CHUJIbL  YIPYTOCTH  OT
yTIMHEeHUsI py>XuHbL. Onpeaenenre KodGPuimenTa ynpyrocta npyKuHbI.
16. MccnenoBanue CUiIbl TPEHUS CKOJIbKEHUSI.
17. Wzywyenue cun ynpyroctd. HaxoxaeHne paBHOJEHUCTBYIONIEH HECKOJIbBKUX CHI,
HAIIPaBJICHHBIX BJIOJIb OJTHOW MPSMOM.

V. laBjieHue TBepAbIX TeJl, ;KUAKOCTel U ra3os (10 4)

JaBnenue tBepAbIx Tesl. CiocoObl yBEIMYECHHS U YMEHbIIICHUs 1aBiieHus. /{aBneHue B
KHUAKOCTU U rasze. 3akoH [lackans. Pacuer maBieHus >KMIKOCTH Ha JHO M CTEHKH COCYZA.
CooOmraromuecs cocynbl. Mcnonp3oBaHue JaBieHHsT B TEXHUYECKHX YCTPONCTBax.
['uapaBnuyeckre MalivHbI.

Hemoncmpayuu: 3aBUCUMOCTD JaBJICHHS TBEPJOTO Tella Ha OMOpPY OT JEWUCTBYIOIICH
CWIbl W TUIOLIAAM OMOphl, 3akoH llackans, ruipaBIMdYecKUd Mpecc, PUCYHKH, TaOJIHIIbI,
cnaiael, Moaenu, BUAeobUIbMBI (B TOM 4Yucie IU(poBbie 0Opa3oBaTelIbHBIE PECYPCHI),
WUTIOCTPUPYIOIINE U3y4aeMbl€ TOHSITHSI.

JlabopamopHvie pabomol u onvimol:

18. Onpenenenre qaBiaeHUs TAJIOHA KHJIOTpaMMa.

19. OmnpeneneHue 3aBUCMMOCTH MEXKAY TIYyOMHOW MOTPYXKEHHUS TSDKEIBIX CBHHIIOBBIX
KUPIHUYEHN B IIECOK U TABICHUEM.

20. UccnenoBanue nponecca BEITEKaHUS BOJIbI U3 OTBEPCTUS B COCY/IE.

VI. Atmocdepa u atmochepHoe gaBiienne (4 4)

Bec Bo3myxa. AtmocdepHoe nmaBinenue. Metonbl u3MmepeHus naBiieHus. OMBIT
Toppuuennu. [Ipubops! A5 U3MEepEeHUs 1aBICHUSI.

Hemoncmpayuu: obHapyx)eHue aTMOc(hepHOro AABICHUS, U3MEPEHUE aTMOC(EpHOTro
JaBjieHus 0apoOMEeTPOM-aHEPOUAOM, PUCYHKH, TaOIHIIbI, CIAMIbI, MOJEIH, BUACODUIbMBI (B
TOM YKclie Hu(poBbIe 00pa30BaTEIbHBIE PECYPCHI), HILUTIOCTPUPYIOUTUE U3y4aeMble TOHSITHUS.

JlabopamopHvie pabomwi u onvimwi:

21. U3rotoBienue «0aHOUHOTO OapoOMeTpay.

VII. 3akon Apxumena. IlnaBanue e (6 4)
JleficTBUE KUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJ0. 3aKOH ApxumMeaa. Y ClIoBUE
riaBaHus Ten. BosmyxoruiaBanue.



Hemoncmpayuu: 3akoH Apxumena, PUCYHKH, TaONWIBI, CIaWabl, MOJEIH,
BUIeOUIBLMBI (B TOM umciie MUQPPOBBIE 00pa30BaTEIbHBIC PECYPCHI), WILTFOCTPUPYIONTHE
U3y4aeMbl€ MMOHATHS.

JlabopamopHvie pabomwi u onvimyi:

22. 3mepeHune BhITAIKUBAIOUIEH CUIIbI, IEUCTBYIONIEH HA MOTPY>KEHHOE B KUJKOCTh TEJNO.
23. V3yuyenue ycinoBuii MjaBaHus Tea B )KUIKOCTH.
24. Onpenenenre IIOTHOCTH AEPEBIHHON TUHENKN THAPOCTATHUYECKUM CITIOCOOOM.

VIII. Padora, MOIIIHOCTS, 3HepTHs (7 1)

Pa6ora. MomHocTh. DHeprus. [loTeHmanpHass SHEPrusi B3aMMOJICHCTBYIOIIUX Tell.
Kunernueckas sHeprus. 3aKOH COXpaHEHUS! MEXAHUYECKOM dHEepruu. VICTOUHHUKM SHEpPrumu.
HeB03MOXHOCTh CO3/1aHUSI BEUHOTO JIBUTATEIIS.

Jemoncmpayuu: U3MEHEHUE PHEPTUU Teja MPU COBEPUICHUH PadOThI, MPEeBpAIlCHUS
MEXaHUYECKOM dHEPTruu U3 OJHON (HOPMBI B IPYTYIO, PUCYHKH, TaOJIHIIbI, CIAIbI, MOJEIH,
BUIeOUIBLMBI (B TOM 4Hciie MUQPPOBBIE 00pa30BaTEIbHBIC PECYPChl), WILTFOCTPUPYIONTHE
W3y4aeMbI€ MIOHSTHS.

JlabopamopHvie pabomol u onvimol.

25. 3ydyeHue MexaHu4ecKkoi paboThl U MOIITHOCTH.
26. 3yueHue n3MEeHEHUs TOTEHIIMAIbHOW U KUHETUYECKOM SHEPTUid Tena pu JBUKECHUU
TeJIa 10 HAKJIOHHOW IJIOCKOCTH.

IX. IIpocTbie MeXaHU3MBI. «30J10TO€ MPABUI0» MeXaHUKH (7 1)

[Ipocteie Mexanu3mbl. HaknoHHasd 1miockocTb. Peruar. MoMeHT cumbl. YcnoBus
paBHOBecus pbruara. biiok u cucrema 0J10K0B. «30510TO€E TTpaBuiio» Mexanuku. Koadduinment
MOJIE3HOTO JIEUCTBHUSI.

Jemoncmpayuu: TPOCTbIE MEXAaHU3MbI, PUCYHKH, TaONMUIbI, Claiabl, MOJIENH,
BujieoPpmibMbl (B TOM uunciie 1udpoBbie 00pa3oBaTeIbHbIE PECYPChl), UILTHOCTPUPYIOIIUE
M3y4aeMbIC TIOHSATHS.

JlabopamopHvie pabomol u onvimol.

27. IIpoBepka ycaoBUsl paBHOBECHUS pblyara.

28. Onpenenennie KI1/] HaK1OHHOM MJIOCKOCTH.

29. Onpenenenne KIIJ] moasuxHoro 610Ka.

30. OnpeneneHue MoOJ0KEHUS LIEHTPA TSHKECTH TIJIOCKON (DUTYPHI.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKHU YUALIUXCA

B pesynbrate u3yuenus kypca Gu3NKM 7 Kjacca YIYCHUK JTOJDKEH:



3HAMb/NOHUMAMD

» CMBIC] TIOHSITHiH: (Qu3nyeckoe sBIeHUWE, (U3NYSCKUH 3aKOH, BEIIECTBO,
B3aMMO/JICHICTBHE;

» CMBbICA (PU3UYECKHX BeJHYHH: ITyTh, CKOPOCTh, Macca, IUIOTHOCTh, CHIIA,
JaBJeHHUe, paboTa, MOIIHOCTh, KHHETUYECKasl DHEPTHsI, TIOTSHI[UATbHAS YHEPTHS,
KO2(PULIMEHT MO0JIE3HOTO JEHCTBUS;

» cMblca pusndeckux 3akoHoB: [Tackams, Apxumena;

MEntb

» ONHMCBHIBATH M 00BACHATH PU3NUYECKHe SIBJIEHUsI: PABHOMEPHOE MPSIMOTMHEHHOE
JIBUKCHHE, Tepenady JaBICHHsI JKAIKOCTSIMH HM Ta3aMy, IUTaBaHHWE TeT,
maddysmuro;

» HCIO0Jb30BaTh (U3HYECKHE MPUOOPHI U HU3MepPHUTeJIbHbIe HHCTPYMEHTHI IS
u3MepeHnst GU3NMYECKUX BEJIUYMH: PACCTOSHUS, TIPOMEKYTKA BPEMEHH, MAaCChI,
CUJIBI, TABJICHHUS;

> MpPeACTABISATH Pe3yabTaThl H3MEPEeHHil ¢ MOMOIIbI0 Ta0JHIl, rPapuKoOB H

BBIAIBJISITH HA 3TOH OCHOBE IMNUPHYECKHE 3aBHUCUMOCTH: TTyTH OT BPEMEHH,

CUJIBI TPEHUS OT CHJIBI HOPMAIBHOTO JTaBJICHUS, CUJIbI YIPYTOCTH OT YJJTMHEHUS

Py KUHBI;

BbIPAXKaTh Pe3yJbTAThI U3MEPEHUH M PACYETOB B eAMHUIAaX MexXIyHAPOIHOMI

CHCTEMBI,

NPHUBOAUTH NMPUMeEPHI NPAKTHYECKOT0 UCTIO0JIH30BaAHUA (PU3HMUECKUX 3HAHUH O

MEXaHUYECKUX SIBJICHUSX;

peliaTh 3224 HA NPUMeHEeHHe N3YyYeHHbIX (PU3NYeCKNX 3aKOHOB;

OCYIIECTBJIATH CaMOCTOSITEIbHBII MOUCK HHpoOpMAIIUH

€CTECTBEHHOHAYYHOI0  CO/IEPKAHMSA € HCHOOJb30BaHHEM  Pa3JIMUYHBIX

HCTOYHUKOB (y4eOHBIX TEKCTOB, CIIPABOYHBIX W HAYYHO-TIOMYJISIPHBIX W3IaHUM,

KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepnera), ee o00paboTky u

MpEACTaBICHHE B pa3HbIX (opMax (CIOBECHO, C TIOMOIIBI0 TpaduKOB,

MaTEMaTUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

» HCIOJb30BaTh MNPUHOOPETeHHbIE 3HAHUS W YMEHHsI B TPAKTHYECKOI
AeATEeJbHOCTH M TMOBCEIHEBHOM KU3HM ISl PAIlMOHATBHOTO WCIIOIH30BAHHUS
MIPOCTBIX MEXaHU3MOB, OOecTeueHus] OE30MacHOCTH B IMPOIIECCE MCIOIb30BaHUS
TPAHCTIOPTHBIX CPEJICTB.

vV VvV V¥V

OBHIEYYEBHBIE YMEHUSA, HABBIKHN U CIIOCOBBI AEATEJIBHOCTH

Ha ocHoBanuu TpeboBanuii ['ocynapctBeHHOro oOpa3oBarenbHOro cranaapra 2004 r. B
COJICPKAHUN KaJICHIaPHO-TEMAaTHYECKOTO TUIAHUPOBAHUS MPEIYCMOTPEHO (POPMHUPOBAHUE Y
IIKOJIBHUKOB OOIICyuYeOHBIX YMEHUH M HABBIKOB, YHUBEPCATbHBIX CITIOCOOOB JICATEIBHOCTU U
KIIIOUEBBIX KoMIeTeHIui. [IpuopuTeTamMmmn Ha »Tame OCHOBHOTO 00ImIero oOpa3oBaHUS
SIBIISTFOTCSL:

Ilo3nasamenvnan oesamenbHOCHb:



» WCIONB30BaHHME  JJIsI  TO3HAHHWS  OKPYXKAIOUMIEr0  MHUpPa  Pa3iUYHBIX
€CTECTBEHHOHAYYHBIX METOJIOB: HAONIOJICHHE, W3MEpPEHUE, OKCIIEPUMEHT,
MOJEIUPOBAHUE;

» (dopMupoBaHue yMEHUH pa3nuyarh (AKThI, TUIOTE3bl, MPUYHHBI, CIIEACTBUS,
JI0Ka3aTEIbCTBA, 3aKOHbI, TEOPHH;

» OBJAQJICHWE  aJCKBaTHBIMH  CIOCOOaMU  pEIIeHHWs  TEOPETHUYECKHX |
DKCIEPUMEHTAJIBHBIX 33/1a4;

» TpuoOpETeHHEe ONbITA BBIABI)KCHUS TUTIOTE3 JIJIs1 OOBSICHEHUS! U3BECTHBIX (PAKTOB
Y DKCIIEPUMEHTAIILHON MTPOBEPKU BBIABUTAEMBIX TUIIOTES.

Hnpopmayuonno-xommynukamuenasn 0eamenbHoCmp:

» BIIaJICHUEC MOHOJIOTUYECKOW W JTHAJOTHYEeCKOW pPedblo, Pa3BUTHE CIIOCOOHOCTH
MOHMUMATh TOUKY 3pEHHUS COOCCeTHUKA U TIPU3HABATh MTPaBO HA HMHOE MHEHUE;

» WCIIOJIb30BAaHKWE JUJIS PEIICHUS IO03HABATCIIbHBIX M KOMMYHHUKAaTHBHBIX 3a/1a4
Pa3TUYHBIX UICTOYHUKOB HH(POPMAIIHH.

Peghnexcuenan oeamenvnocmo:

» BIIaJIcHUEC HaBBIKAMH KOHTPOJISI M OIIGHKH CBOCH JAESITENTbHOCTH, YMEHHE
MPEABUJIETh BO3MOXHBIE PE3YJIbTAThl CBOMX JIEVCTBU;

» opraHuzanus y4eOHOW JAEATeTbHOCTH: TIOCTAaHOBKA IIeNIM, IUIAHUPOBAHUE,
ONPENEIICHUE ONTUMAIBHOIO COOTHOIIEHUS €U U CPEACTB.

Jlunaktuyeckas Monenb OOy4YeHWs ¢ TIeTarormuecKhe CpencTBa OTPaXarT
MOJICpPHU3AIIMI0 OCHOB YYEOHOro Tpolecca, HX [EPEOPUEHTAMI0 Ha JIOCTUKEHUE
KOHKPETHBIX  pPE3yJbTaTOB B BHUIE CHOPMHUPOBAHHBIX YMEHHI W HABBIKOB YYalllMXCA,
000OIIIEHHBIX CIOCOOOB JAesTeNbHOCTH. DOPMHUPOBAHUE LETOCTHBIX MPENCTABICHUNA O
bu3uUecKko KapTHHE MHpa OYJET OCYHIECTBISITHCS B XOJE TBOPYECKOW NESITEILHOCTH
y4allMXcsi Ha OCHOBE JINYHOCTHOTO OCMBICIIEHUS (PU3NUYECKUX MPOLECCOB U siBiIeHUI. Ocoboe
BHUMAaHUE YEISAETCS MO3HABATEIbHON aKTUBHOCTH yUaIIUXCS.

[Ipu BBIMOIHEHUU TBOPYECKUX pabOT GopMUpyeTCs yMEHHUE OINpEAeNiATh aJeKBaTHbIC
CHoCOObI pelieHus] yueOHOM 3aladil Ha OCHOBE 3aJaHHBIX aJrOpPUTMOB, KOMOWHUPOBATH
U3BECTHBIC AJITOPUTMBI ACSTENBHOCTH B CUTYallMsIX, HE MPEIOJAraloliuX CTaHIapTHOTO
NPUMEHEHHUS OJHOTO M3 HHUX, MOTHBHUPOBAHHO OTKAa3bIBAThCS OT OOpasla JesTEIbHOCTH,
UCKATh OPUTUHAJIbHBIE PEIICHUS.

VYyamuecs JOHKHBI IPUOOPECTH YMEHMS IO POPMUPOBAHUIO COOCTBEHHOI'O aIrOpUTMa
pellleHrsl TMO3HaBAaTEIbHBIX 3a/1ad, (OpMyIupoBaTh MNpPOOIEMy M IEIH CBOEH paboThI,
MPOTHO3UPOBATh OKUJAEMBIA PE3yIbTaT M COMOCTABISTH €r0 C COOCTBEHHBIMU 3HAHHSIMH.
VYyammecss T0OJKHBI HAYYUTbCS MPENCTABIATh PE3YJIbTaThl MHAMBUIYAIBHON U TPYIIIOBOU
MO3HABATENbHON JeATeIbHOCTH B (hOpMax KOHCIEKTa, pedepara, peleH3UH, COUYMHEHHS,
pE3I0Me, UCCIIE0BATEIBCKOTO IPOEKTA, TyOJINYHON PE3CHTALMH.

Crneundukoit y4eOHO-UCCIEI0BATENCKON AESTEIBHOCTU SIBISETCSA €€ HAMPaBICHHOCTh
Ha pa3BUTHE JMYHOCTH W HA TMOJy4YeHHE OOBEKTHBHO HOBOTO HCCIICIOBATEIHCKOTO
pesynbTarta. Llenb yueOHO-uccaen0BaTenbCKol eITeIbHOCTH — NPUOOpETEHNE yUaluMUcs
M03HABATENbHO-UCCIIEIOBATEIBCKON KOMIIETEHTHOCTH, TMPOSBISIONICHCS B  OBJIAJCHUU
YHUBEPCAIBHBIMHU CIIOCOOAMH OCBOCHHUS JIEHCTBUTEILHOCTH, B Pa3BUTUU CIIOCOOHOCTH K



HCCJICJOBATCIILCKOMY  MBIINIJICHUIO, B AKTHBU3AlIUH JIMYHOCTHOM MMO3HUIMKU Yy4dalllerocs B
O6paBOBaTCJII>HOM Imponecce.

Peanu3zanus kajgeH1apHO-TEMAaTHYECKOTO MJIaHa 00ECIIEYNBAET OCBOCHUE 00IIey4eOHBIX
YMEHUM U KOMIIETECHIUN B paMKax MH(POPMAUUOHHO-KOMMYHUKATUBHOM 1eATEJIbHOCTH:
CIIOCOOHOCTH TiepefaBaTh COJEp)KaHHWE TEKCTa B C)KAaTOM WM pa3BepHYTOM BHUIE B
COOTBETCTBHH C LEIbI0 YUEOHOTO 3a/1aHUS; POBOAUTH CMBICJIOBOM aHAIN3 TEKCTA; CO3/1aBaTh
MUChMEHHBIE BBICKA3bIBAHMS, aJ€KBAaTHO IEPEAAIOIIME MPOCTYIIAaHHYI0 U MPOYUTAHHYIO
UH(OPMAIIUIO C 33JJTaHHOM CTENEHBI0 CBEPHYTOCTH (KPAaTKO, BHIDOPOUHO, MOJHO); COCTABIIATh
IJIaH, TE3UChl, KOHCMEKT. Ha ypokax ydvammecs AOKHBI 0OoJjiee YBEPEHHO OBIAACThH
MOHOJIOTUYECKOW M JUAJOTUYECKOM peyblo, YMEHHEM BCTYNaTb B peueBoe OOIlEHuE,
y4acTBOBATh B AHaiore (MOHUMAaTh TOYKY 3pEHUsl coOeceTHUKa, MPU3HABATH MPABO HA WHOE
MHEHUE), TPUBOJUTH MPUMEPHI, MOAOUpPATH apryMeHThl, mepedpa3upoBaTh MbICIb,
dbopmynupoBaTh BBIBOABI. [l pelieHHs] MO3HABAaTEIbHBIX M KOMMYHUKATHUBHBIX 3a/1a4
yYaluMcsl MpeasiaraeTcs HCIOJIb30BaTh Pa3IMYHbIe WCTOYHUKH WH(GOPMALMU, BKIHOYAS
SHUUKIIONEANH, cloBapH, MIHTepHeT-pecypchl U apyrue 0a3bl JaHHBIX. B cooTBeTCTBUU C
KOMMYHUKATHUBHOM 3amadell, cdepoid W cuUTyanued OOIIeHUS OCO3HAHHO BBIOWPATh
BbIPA3UTENIbHBIE CPEJICTBA S3bIKAa M 3HAKOBBIE CHCTEMbBI: TEKCT, TaOJMIly, CXEMy,
ayJMOBHU3YaJIbHBIN PSA U IP.

VYyammecs T0HKHBI yMETh Pa3BEpHYTO 0OOCHOBBIBATH CYKJICHHS, 1aBaTh ONPECICHHUS,
MPUBOANTH JIOKA3aTENbCTBA (B TOM YHCIE OT TPOTUBHOTO), OOBSCHATh W3yYCHHBIC
MOJIOXKEHHS HA CAMOCTOSITETILHO TTOJ00paHHBIX KOHKPETHBIX IIPUMEpax, BIaJeTh OCHOBHBIMU
BHUJIaMHU ITyOJIMYHBIX BBICTYIUICHUN (BBICKA3bIBAaHUSI, MOHOJIOT, JHCKYCCHS, IOJEMHUKA),
CJIE0BATh ATUYECKUM HOPMaMm U IpaBujaM BEICHMS auaiiora, aucnyrta. llpennonaraercs
YBEPEHHOE HKCIOJIb30BAHHE YYaIIUMHUCS MYJIbTUMEIUUHBIX PECYPCOB M KOMIBIOTEPHBIX
TEXHOJOTUM il 00pabOTKH, Mepenayd, CUCTeMaTh3aluu HHQpOpMaIuu, co3faHus Oa3
JAHHBIX, IPE3EHTALINU PE3yJIbTATOB TO3HABATEILHON U MPAKTUUYECKON AEATETbHOCTH.

IINTAHUPYEMBIE PE3YJIBTATDBI

1.1 Ilnanupyemslii pe3yabrar: Pacno3HaBath mpo0OiemMbl, KOTOPbIE MOYKHO PELIUTH
npyu nomMou (U3NYECKUX METOJO0B; aHAJU3UPOBATh OTIENIbHBIE OJTallbl MPOBEICHUS
MCCIIEIOBAaHUI U HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUH U OTIBITOB.

YMeHus, xapakTepu3yIoye J0CTIKEHUE IJIaHUPYEMOTro pe3ysbTara:

1) Pacnio3znaBaTh mpo6sieMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3NIECKUX
METOJIOB.

2) AHanIM3upoBaTh OTAEIbHBIC 3TAIlbl MPOBEACHHS UCCIIECIOBAHUIA: MPOBEPSIEMYIO
TUIIOTE3Y, XOJ1 OTbITa (Ha3HAYEHUE YaCTeH SKCIIEPUMEHTAIbHOM YCTAaHOBKH ), TIPE/ICTABICHHE
pE3yJbTATOB.

1.2 Ilnanupyemblii pe3yJbTaT: MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3NUECKUX
SIBJICHUI M WX CBOMCTB: IPU 3TOM COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS;
OIMCBIBATH XOJI OTIBITa U (OPMYITHPOBATH BHIBOBI.

YMeHuUs1, XapaKTepU3YIOIIHe JOCTKEHUE MIIAaHUPYEMOTO Pe3yibTaTa:
1) Bri6upaTts 000pynoBaHNE B COOTBETCTBHH C IEIbIO HCCIIEIOBAHN.
2) CoOupaTh yCTaHOBKY M3 UMEIOIIErocsl 000pY10BaHUS.



3) OnuceIBaTh X0 UCCIACAOBAHMUS.

4) JlenaTte BBIBOJ IO pE3yJIbTATaM MCCIECIOBAHMUS.

Kputeprem goctmxenus miaHUPyeMOro pe3yjabTaTa Ha 6a30BOM YpOBHE CUUTACTCS
CaMOCTOSTENIHOE BBINOJHEHUE ITPU POBEAEHUM UccienoBanus 11. 2, 3 u 4. Kpurepuem
JOCTHXKEHUS TNTAHUPYEMOT0 pe3yibTaTa Ha MOBBIIIEHHOM YPOBHE CUUTAETCS BBITOJHEHHE
BCEX MEPEUYUCICHHBIX MYHKTOB 1-4.

1.3 Ilnanupyemsbliii pe3yabTat: [IpoBoauTh NpsiMbie u3MepeHust GU3NUECKUX BETUUHH:
NPOMENCYMOK 8peMeHU, pAcCmosHue, macca mend, o00veMm, cuia, memnepamypa,
ammocgepnoe Oasnenue, TPU OSTOM BBHIOMpPATh ONTUMAJBHBIA CIIOCOO HM3MEPEHUS U
UCIOJIb30BATh MPOCTEHUIIINE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUH.

YMeHusl, XapakTepu3yOIIHe JOCTHKEHHUE INIAHUPYEMOTO pe3yibTaTa:

1) Bri6upaTs n3MepuTenbHbIi MPHOOP C yUYETOM €ro Ha3HAYCHHUs, LIEHBI IEJICHUS U
IpeieioB U3MepeHus mpuodopa.

2) [IpaBUIBbHO COCTaBIATH CXEMbI BKJIIOYEHHS W3MEPUTENBHOrO mpubopa B
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY.

3) CuuThiBaTh MOKa3aHUs TPUOOPOB C MX OKPYTICHUEM 10 OJIIKAWIIEero IITpUXa
IIKaJIbL.

4) [Tpu He0OXO0IMMOCTH IPOBOAUTD CEPUIO U3MEPEHUIN B HEU3MEHHBIX YCIOBUAX U
HaXOJUThb CPEIHEE 3HAUCHHUE.

5) 3anuchIBaTh pe3ysbTaThl U3MEPEHUI B BUJE HEpaBeHCTBa X TAX, 0003HA4aTh
ATOT UHTEPBAJ Ha YUCIOBOW OCH, COBMAAIOIICH MO BHIY CO IIKAJIOH mpudopa.

6) B mpocreilmmx ciy4yasx CpaBHMBaTh TOYHOCTb HM3MEPEHUS OJHOPOIHBIX W

Pa3HOPOJHBIX BEJIMYUH MO BEJIMYMHE UX OTHOCUTEIBHON MOTPELTHOCTH.

KputeprueM HOCTH)KEHHUS TUIAHUPYEMOTO pe3ylibTaTa Ha 0a30BOM YPOBHE CUMTAETCS
BBIIIOJIHEHHE TIPU MTPOBEACHUM MPSAMOT0 U3MEpPEHUs 1. 2-5; a Ha MOBBILIEHHOM YPOBHE BCEX
NEPEUUCIEHHBIX MYHKTOB 1-6. AOCOJIIOTHASI OTPEIIHOCTh U3MEPEHUS JIJIsl UCIIOIb3yEeMOTo
npubopa npejyaraeTcsa B TEKCTE 3aJjaHus WM B CIIPABOYHBIX MaTepuaiax.

1.4 IInanupyemplii pe3yabTaT: MPOBOJUTH MUCCIIEIOBAHNUE 3aBUCUMOCTU (PU3UUYECKUX
BEJIMYMH, 3aKOHOMEPHOCTH KOTOPBIX  M3BECTHBI  y4YalllUMCS:  yKa3blBaTb  3aKOH
(3aKOHOMEPHOCTD), CBA3BIBAIOLIUN (U3UUECKUE BEJIMYUHBI, KOHCTPYHUPOBATH YCTaHOBKY,
(UKCUPOBATH PE3YNIbHTATHI MOJIYUEHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJIE TaOJIUI U
rpauKoB, AenaTh BHIBOBI IO PE3YJIbTaTaM HCCIIEAOBAHUA.

YMeHusl, XapakTepu3yOIIHe JOCTHKEHHUE INIAHUPYEMOT0 pe3yibTaTa:

1) KoHCcTpynpoBaTh 3KCIIEPUMEHTAIBHYI0 YCTAHOBKY Ha OCHOBE IPEMNJIOKEHHOMU
TUIOTE3bI U U30BITOYHON HOMEHKJIATYphl 000PYOBAHHUSL.

2) [IpoBoauTh MpsIMbIE U3MEPEHUS BEIUYNH, yKa3bIBas MOKa3aHUs B TaOJIHIIEC WIH
Ha rpaduke.

3) Ctpouts rpadvk 3aBUCUMOCTH IO pe3yJIbTaTaM U3MEPEHUM.

4) ®opMyIHpPOBATH BHIBOJ O 3aBUCUMOCTH (PU3UUYECKUX BEJTUUMH.

5) OrneHuBaThH 3HAYCHUE u dbuznyeckuit CMBICTT kod(punmeHTa
IPOMOPLIMOHATIEHOCTH.

KputepreM ROCTH)KEHHUS IUIAHUPYEMOTO pe3ysibTaTa Ha 0a30BOM YPOBHE CUMTAETCS
BBIIIOJIHEHUE TIPU IIPOBEICHUH IIPSIMOTO U3MEpEeHUs M. 1-4; a Ha MOBBILIEHHOM YPOBHE BCEX
NEPEYUCIIEHHbIX NYHKTOB 1-5.J[1 HaxoxJaeHus aOCOJIIOTHOM MOrPELUIHOCTH H3MEpPEHHN
yYaluMcsl TpeUIaraloTcsl CHpaBOYHbIE TAOJIHMIBI MOTPEIIHOCTEH HCIOJIB3YEMBIX CPEICTB
U3MEPEHNN.



1.5 Ilnanupyembiii pedyabratr: [IpoBOaUTH KOCBEHHBIC HU3MEpPEHUs] (HHU3UUECKUX
BEJIMYUH:TIPU BBINIOJIHEHUH U3MEPEHUN COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
IIPEUI0)KEHHOW MHCTPYKLIMM, BBIYUCIIATH 3HAYEHUE BEJIMYUHBI M aHATU3UPOBATD NOJTYYEHHBIE
pPEe3yJIbTATHI C YYETOM 3aJaHHOW TOUHOCTH U3MEPECHUMU.

YMeHus, XapakTepU3yOIIKe JOCTHKEHUE TUIAHUPYEMOTO PE3ybTaTa:

1) Ilo u3ydeHHomy 3akoHy wuiu (opMmysne OmpeaensiTh (U3NUECKUE BEINYUHBI,
IOUIEKAIINE TIPSIMOMY U3MEPEHMUIO.

2) CobupaTh U3MEPUTENHHYIO YCTAHOBKY IO MPEAJIOKEHHOMY MEPEUHI0 000pyA0BaHUS.

3) IlpoBoauTh HEOOXOIMMBIE MPSIMbIE U3MEPEHUSI B COOTBETCTBUM C MPEJIOKEHHON
UHCTPYKIHEH.

4) 3anuchiBaTh Pe3yJbTAaThbl MPSIMBIX HU3MEPEHUN C YYETOM 3alaHHBIX a0COIFOTHBIX
MOTPEIIHOCTEN U3MEPEHUM.

5) Beraucnars (¢ UCMOAB30BaHUEM KAJIbKYJISTOPA) 3HaUEHUE Zy U3MEPSEMON BEIUUHHBI.

KpurepueM noctuxeHus MIaHUPYEMOTO pe3yjbTaTa Ha 0a30BOM YPOBHE CUMTAETCA
BBIIIOJIHEHHE NIPU NPOBEJEHUU KOCBEHHOIO U3MEpPEHHUs 11. 1, 2, 3, 5; a Ha MOBBIILIEHHOM YPOBHE
BCEX NIEPEUUCIICHHBIX MMyHKTOB 1-5. J[11s1 HaxokaeHus abCOMIOTHON MOTPEIIHOCTH U3MEPEHHIA
yYalIuMCcsl TpeUIaraloTcsl CHpaBOYHbIE TAOIMIBI MOTPEIIHOCTEH HCIOJB3YEMBIX CPEICTB
U3MEPEHNN.

1.6 Ilmanupyemblii  pe3yJabTaT:  aHAJU3UPOBAaTh  CUTyallMM  MPaKTHKO-
OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HUX IMPOSABIECHUE H3YyUYEHHBIX (PUIUUECKUX
SBJICHUH WJIM 3aKOHOMEPHOCTEW U MPUMEHSATh UMEIOLTUECs 3HAHUS JIJIsl UX OOBSICHEHHUS.

YMeHus, XapakTEpU3YIOLINE TOCTHKEHUE TUIAHUPYEMOTO PE3yJbTaTa:

1) Pacno3naBath B CUTyalMsiX MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa MpOsIBICHUE
U3YUYEHHBIX SIBJICHHM, IPOLIECCOB U 3aKOHOMEPHOCTEM.

2) IlpuMeHsTh, UMEIOIINE 3HAHUS JI1 OOBSICHEHUS MPOIIECCOB M 3aKOHOMEPHOCTEN B
CUTYyalUsX NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

1.7 Ilnanupyembiii pe3yiabTat: [loHUMaTh MPUHITUIIBI ICUCTBUS MAIIIUH, IPUOOPOB U
TEXHUUYECKUX YCTPONCTB, YCIOBUS O€30MacCHOr0 UCTIOIb30BaHUs B TIOBCEITHEBHOM JKU3HU.

YMeHus, XapakTepU3yIOIIKE TOCTHKEHUE TUIAHUPYEMOTO PE3ysbTaTa:

1) Pa3nmuuate (yka3piBaTh) TIPUMEPHI HCIOJIB30BAHUS B OBITY W TEXHHUKE
(bu3NUeCKUX SIBICHUN U TPOIIECCOB.
2) OOBACHATH (C ONMOPOM HAa CXEMbI, PUCYHKH U T.II.) IPUHIUI ACWCTBUSA MAIIHH,

NpUOOPOB M TEXHUYECKUX YCTPOWCTB M YCJIOBHS HMX OE30MaCHOTO WCIOJb30BaHUS B
MMOBCEIHEBHOM KU3HH.

1.8 Ilnanupyemblii pe3yabTaT: HCIOJIL30BaTh IPU BBIMOJHEHUH YYE€OHBIX 3a/1ad
HAYYHO-TIONMYJISIPHYIO JIUTEPATYypy O (U3NUYECKUX SBJICHUSAX, CIpPaBOYHbIC H3JaHus (Ha
OyMa)kKHBIX U JIEKTPOHHBIX HOCUTENSAX U pecypchl Internet).

YMeHusi, XapakTepu3yolne JOCTUKEHUE TIIIAHUPYEMOTO pe3yJibTaTa:

1) Hcnonp30BaTh IpU BBINOJHEHUH YU€OHBIX 3a7]a4 CIIPABOYHBIEC U3JaHUS.

2) [Ipy dYTeHMM HaAy4YHO-NOMYJSPHBIX TEKCTOB OTBEYAaThb HAa BOIPOCHI IO
COJIEPIKAHUIO TEKCTA.

3) [lonnmatb cMBICT (U3NYECKUX TEPMHHOB MPU YTCHUU HAYYHO-MOIMYJISIPHBIX
TEKCTOB.

4) [Tonnmats uH(pOpPMaIIKIO, TPEICTABICHHYIO B BUAE TaOIUI, CXeM, rpauKkoB U
Auarpamm u npeoopa3oBbBaTh HHGOPMAIUIO U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO.

5) [IpumensT uHGOPMALMIO U3 TEKCTOB (PU3MYECKOTO COJAEp)KaHUS TMpU

BBIITOJIHCHUH y‘-Ie6HBIX 3ajJad.



2.1 IlnanupyeMblii pe3yabTaT: pacrno3HaBaTh (HU3NUECKUEC SBJICHHUS U OOBSICHAITH Ha
OCHOBE UMEIOIINXCS 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCIOBHUS IPOTEKAHUS SIBIICHUMN
YMeHus1, XapakTepUu3yoKe JOCTUKEHUE TNIAHUPYEMOTO PE3yJIbTaTa:

1) Pacno3HaBaTp SIBJIEHWE II0 €ro ONPEIECICHUIO, OMNHCAHHUIO, XapaKTEPHBIM
IpPU3HAKAM.

2) PaznuyaTe 151 JAaHHOTO SIBJIEHHUS] OCHOBHBIE CBOMCTBA WJIM YCJIOBUS IMTPOTEKAHUS
SABJICHUS.

3) OOBsCHATH HA OCHOBE MMEIOUIMXCSI 3HAHUM OCHOBHBIE CBOMCTBA WJIA YCJIOBHS
IPOTEKAHUS SIBJICHUS.

4) [IpuBOAUTH MpPUMEPHI UCIOIB30BAHMS SIBJICHUS HA MPAKTUKE (MM MPOSIBICHUS

SIBJICHUS B IPUPOJIE)

2.2 Ilnanupyemslii pe3yabrar: ONUCHIBaTh N3YUCHHBIE CBOMCTBA T M (PU3NUYECKUE
ABJICHUS, WCIONB3Ys  (U3NYECKUE BEIMYUHBI, IpU OIMCAaHWW, BEPHO IEpeJaBaTh
(bu3MYECKUl CMBICI HMCIONb3yEeMbIX BEIMYUH, WX O003HAYCHMS] M EAMHMIIBI W3MEpPEHUS;
yKa3biBaTh (OpPMyJbl, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYI0 BEJIUYHHY C JIpPYTHMH
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NUECKON BETUUHHBI.

YMeHusl, XapakTepu3yOIIHe JOCTHKEHHUE INIAHUPYEMOTO pe3yibTaTa:

1) OnuckIBaTh U3YUYEHHBIE SIBJICHUS, UCTIONB3Ysl (DU3NYECKUE BEIMYUHBI, pa3inyas
(bU3MYECKU CMBICIT UCIIOJIB3YEMOU BEJIMUMHBI, €€ 0003HAYEHUS U €IMHUIIBI U3MEPEHUS.
2) Wcrnonb30Bath JU1sl BBISIBJICHUS! CBOMCTB TeJ, SBICHUN U NPOLECCOB (HU3NUECKUE

BEJIUYUHBI M (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMH.

3) BrruncnaTs 3HaUueHNE BETUYUHBI IPU AHAIU3E SBICHUM.

2.3 IlinanupyemMblii pe3yJabTaT: aHATN3UPOBATH CBOMCTBA Tell, (PU3NUYECKUE SIBJICHUS U
MPOLECCh, HCIMONb3Ysd (PHU3NYECKHE 3aKOHbI M NPUHLUIBI, TPH OSTOM CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BBIPAKEHUE.

YMeHnsl, XapakTepru3yOIIHe JOCTHKEHHUE INIAHUPYEMOTO pe3yibTaTa:

1) Pasznuyath cioBecHyI0 (OPMYIHPOBKY U MaTEMaTHUYECKOE BBIPAXKEHHUE 3aKOHA.

2) [IpuMeHTh 3aKOH I aHAIA3a MTPOLIECCOB U SABJICHUM.

2.4 Tllnanupyemblii pe3yabTaT: peuiaTh 3aJa4u, UCTOIb3Ysl GU3NUECKUE 3aKOHbI: Ha
OCHOBE aHaJlh3a YCIOBUA 3aJaud 3alUChIBaTh KPATKOE YCIOBHE, BBIACIATH (HU3MUYECKUE
BEJIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEIIEHUs] U TPOBOJUTH PACUETHI.

YMeHus, XapakTEpU3YIOLINE TOCTHKEHUE TUIAHUPYEMOTO PE3yJbTaTa:

1) [Ipumenaty 3akoHbl W (OPMYJIBI [JIsl PELIEHUS pacyeTHBIX 3a7ad C
ucrnoJib3oBaHueM 1 popMyIibl: 3aMKUChIBaTh KPATKOE YCIOBUE 3a/1a4H, BBIIETATH (PU3UUECKYIO
BEJIMYHMHY, HEOOXOAUMYIO JIJISl €€ PEIICHUs U TPOBOJIUThH pacueThl (U3HMUECKON BEJIUYUHBI.

2) [IpumenssTb 3akoHBI W (GOPMYJNBI Ji pEHICHUS PacyeTHBIX 3afad, C
UCIIOJIb30BaHWEM He MeHee 2 (GOopMyJl: 3alUCBHIBAaTh KPATKOE YCJIOBHME 3aJaud, BBIICIATH
buznueckre BEIMYUHBI U POPMYJIIbI, HEOOXOAUMBIE JIJISl €€ PEIIECHUS U MPOBOAUTH PACUEThI
(U3UYECKON BEIIMUNHBI.

®OPMbI U CPEJICTBA KOHTPOJIA



OCHOBHBIMU METOJIaMU MPOBEPKU 3HAHUI M YMEHMH ydalluxcs Mo (U3UKE SBISIOTCS
YCTHBIN OIpOC, MTUChbMEHHBIE U JlabopaTopHbie padoThl. K mucbMeHHbIM (hopMaM KOHTPOJIS
OTHOCATCS: (PU3MYECKUE IUKTAHTBI, CAMOCTOATEIbHbIE U KOHTPOJIbHBIE PaOOThI, TECTHI.
OcHOBHBIE BU/IBI TPOBEPKH 3HAHUM — TEKyIIas ¥ UTOroBas. TexyIas npoBepka MpOBOJAUTCS
CHCTEMAaTHUYECKH U3 yPOKa B YPOK, a UTOTOBasi — 110 3aBEPUICHNU TeMBI (pa3/iena), IKOJIbHOTO
Kypca.

Huxe mnpuBenensl  00OOIIEHHBIE IUIaHBI YCTHBIX OTBETOB YYalIUXCs, KPUTEPUU
OLICHWBAHUS YCTHBIX OTBETOB, MUCHbMEHHBIX KOHTPOJIbHBIX U Ja0OPATOPHBIX padoT, a TaKxke
nepeyeHb OMMOO0K, OTHOCSIIUXCS K TPyObIM U HErpyObIM OLIMOKAM U HEJJOUETaM.

OBOBIIEHHBIE IIVIAHBI YCTHBIX OTBETOB YUHALIIUXCA

Du3uueckoe sasieHue

[Tpu3sHaku sBIEHMS, 10 KOTOPBIM OHO OOHApYy>KUBAeTCs (WIN ONPEEIICHUE).
VYcnoBus, npu KOTOPBIX IPOTEKAET SIBJICHHUE.

CBs13b JAHHOTO SIBJIEHUS C APYTUMHU.

OOBbsiCHEHUE SBJIEHUS HA OCHOBE HAYYHOU TEOPHH.

IPUMEPBI UCIIOJIb30BAHUS SIBJIICHUS HA PAKTHKE.

Nk W=

Du3uueckuii onvim

[{ens ombiTa.

Cxewma onbITa.

Y cioBus, MPU KOTOPBIX OCYIIECTBISIICS OMBIT.
Xo0/J1 OTbITA.

Pesynbrar onsiTa.

Nk W=

Du3uueckoe nonamue, B TOM 4YHUCIIC duzuueckan eeuyuna

SIBNeHME WM CBOMCTBO, KOTOPOE XapaKTEPU3YET NaHHOE MOHITHE (BEIMUNHA).
OnpeneneHue MOHATUS (BETUYUHBI).

dopmyIbl, CBA3BIBAIOIINE JAHHYIO BEIMUUHY C APYTUMHU.

EnuHUIIBI BETUYUHBI.

CriocoObl U3MEpEHUS BETUYUHBI.

A e

Jakon

1. ®opmMynupOBKa U MATEMATUYECKOE BBIPAXKEHUE 3aKOHA.

2. OmnbIThl, MOATBEPKAAIOIINE CTIPABEITTUBOCTh 3aKOHA.

3. Ilpumepsl NOATBEPKICHHS 3aKOHA HA TPAKTHKE.

4. VYcnoBus NpUMEHEHUS 3aKOHA HA MPAKTHUKE.
QDu3uueckan meopus

1. OmpITHOE 0OOCHOBaHUE TCOPHUH.



2. OCHOBHbIE MTOHATUS, IOJIOKEHUS, 3AKOHBI, [IPUHIIUIIBI B TEOPHH.
3. OCHOBHBIE CJIEICTBUS TEOPHUHU.

4. IlpakTuyeckoe NPUMEHEHHE TEOPHH.

5. I'paHuLbl IPUMEHUMOCTH TEOPHH.

Hpuﬁop, MEXAHUIM, MAUIUHA

Haznauenue ycrpoiucraa.

Cxema ycTpoicTBa.

[TpyuHLIMIT TENCTBUS YCTPOUCTBA.

[IpuMeHeHuE U ITpaBUiia MOJIb30BaHUS YCTPOMCTBOM.

NS

KPUTEPUU ONEHUBAHMUA

OueHKa 0TBEeTOB VYAIIMXCH

Ouenka S cCTaBUTCS B TOM CiIydae, €Clv y4alumcs

® I0Ka3bIBaE€T BEPHOE MOHUMAaHKE (PU3MUECKON CYLTHOCTH pacCMaTpUBAEMBbIX
SBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, AAET TOYHOE OIIPENEIICHUE 1
VICTOJIKOBAaHUE OCHOBHBIX IOHATHMN, 3aKOHOB, TEOPHI, a TAK)KE IIPAaBUIIbHOE
ornpezeneHue GU3NIECKUX BETUUNH, UX STUHUI] U CITIOCOOOB U3MEPEHUS;

® TIPABWJIBHO BBIMIOJHAET YEPTEKH, CXEMBI U TPAPUKY;

® CTPOMT OTBET N0 COOCTBEHHOMY IIaHY, COIPOBOXKAET PACCKa3 HOBBIMU
IPUMEPAMU, YMEET IPUMEHUTD 3HaHUsI B HOBOW CUTYAallUU IPU BBIITOJIHEHUH
IIPaKTUYECKUX 3aJIaHUN;

® MOJKET YCTAaHOBUTB CBSI3b MEXKAY N3y4aeMbIM U PAHEE U3YUEHHBIM
MaTepuajoM Mo Kypcy (DU3HUKH, a TAK)KE C MATEPHAJIOM, YCBOCHHBIM MpHU
W3YUYEHHU IPYTUX NIPEIMETOB.

OueHnka 4 cTaBUTCS, €CJIM OTBET YUCHHUKA

® YJIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OLICHKY 5, HO J1aH 0e3
UCIOJIb30BaHUsl COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS
3HaHUU B HOBOM CUTYyaluu, 0€3 UCIIOJIb30BAHUS CBSI3€H C paHee U3yYeHHBIM
MaTeprUaJIOM U MAaTEPUAJIOM, YCBOCHHBIM IIPY N3yYEHUH APYTIUX NPEIMETOB;

® CCJIM y4allMiics JOMyCTHII OJIHY OIIMOKY MIJIM He O0jiee JBYX HEA0UYETOB U
MOJKET UX UCIPABUTH CAMOCTOSATENBHO WIIA C HEOOBILIOM TOMOIBIO YUUTES.

Ouenka 3 cTaBUTCA, €CIM YUalHCs



® TIPAaBWIHLHO MOHUMAET (PU3UIECKYIO CYIIHOCTh PACCMATPUBAEMBIX SBICHUN U
3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTACIbHBIC MTPOOEIBI B YCBOSHUH
BOTIPOCOB Kypca (pU3UKH, HE MPEMATCTBYIOIINE JATbHEHIIIEMY YCBOSHHUIO
IPOrPaMMHOTO MaTepUaa;

® yMeeT MPUMEHSATH MOITYYCHHBIC 3HAHUS MPH PEIICHUH TPOCTHIX 337144 C
UCIIOJIb30BaHUEM TOTOBBIX (POPMYJI, HO 3aTPYAHIETCS MIPU PEIICHUH 3a/1ad,
TpeOyIoMmMX Ipeodpa3oBaHusi HEKOTOPBIX POPMYIT;

e JomycTUJ He O0Jee 0HOM rpy0oil OMMOKY 1 IBYX HEIOYETOB, HE OoJee
OJIHOM rpy0Oo¥i U 0JHOM HerpyOoit OMOKH, HEe OoJIee NBYX-TpeX HErpyOhIxX
OIIMOOK, OJTHOM HEerpyOOi OIMMOKU U TPEX HEA0UETOB;

® JIOMYCTUJ YEThIPE WU MSATH HEIOUYETOB.

OueHka 2 cTaBUTCA, €CIM YYallHCs

® HE OBJIaJIeJ] OCHOBHBIMU 3HAHUSMHU U YMEHHUSMHU B COOTBETCTBUU C
TpeOOBAHUSIMHU TTPOTPAMMBI U TOMYCTHII OO0JIbIIE OMMOOK U HEA0UETOB, YEM
HEOOXOAUMO I OLIEHKH 3.

Ouenka 1 cTaBUTCS B TOM CiIydae, €ClIi YYEHUK

® HC MOXCT OTBCTUTH HHA Ha OAWH M3 IMOCTABJIICHHBLIX BOIIPOCOB.

OneHka NMCbMEHHBIX KOHTPOJbHbBIX PadoT

Ounenka 5 ctaBuTcs 3a paboTy, BBITIOJHEHHYIO MTOJTHOCTHIO 0€3 OIMMO0K 1
HE/I0YETOB.

Ouenka 4 ctaBuTCs 32 pabOTy, BBITIOJHEHHYIO MTOJTHOCTHIO, HO TIPU HAIMYUU B HEH
He 0oJiee 0JTHOM HerpyOoil omMOKH U OJTHOTO HeJ0ueTa, He 00JIee TPEeX HEJI0YETOB.

OueHnka 3 cTaBUTCS, €CITU YYCHHUK MPAaBUIBLHO BBITIOJHWII HE MeHee 2/3 Bceil paboThl
WM JOTYCTHII He Oosiee 01HOM rpy0oii OIMOKY U IBYX HEIOUETOB, HE OoJiee 0AHOM TPpy0oit
U OJTHOM HerpyOo# ommoOku, He 6oJee Tpex HerpyObIX OMMOO0K, OAHON HEerpyOoil OIMOKH U
TpPeX HEA0YETOB, IPU HAIUYUU YETHIPEX-IISTU HEOUYETOB.

OueHka 2 CTaBUTCS, €CITU YHUCIIO OMTUOOK M HEIOYETOB MPEBBICUIIO HOPMY IS
OIICHKH 3 WJIM MPaBUJIBHO BBIMOJHEHO MeHee 2/3 Bceil paboThI.

OIIeHKa 1 CTaBHUTCs, €CJIM YYCHHUK COBCCM HC BLIIMOJHWII HU OJHOI'O 3a1aHH.

OueHka J1adopaTopHbIX padoT




OueHka S ctaBUTCS, €CITU YUaIIUKCS BBIMOJIHSIET pabOTy B MOJHOM 00bEME C
co0roieHreM HeoOX0IUMOM MOCIE0BATEIbHOCTH POBEACHHS ONBITOB M U3MEPEHUN;
CaMOCTOSITENIBHO U PallMOHAIbHO MOHTHPYET HEOOXOAMMOE 000pYL0BaHUE; BCE OIBITHI
IIPOBOJIUT B YCIIOBUSX U PEKMUMAX, 00€CIIEUMBAIOLINX MOJyYE€HUE TIPABUIIBHBIX PE3YJIbTATOB
1 BBIBOJIOB; COOJIIOJIaeT TPEOOBAHNUS ITPABHUII OE30MIACHOTO TPY/1a; B OTUETE MPABUIBHO U
aKKypaTHO BBINOJIHSIET BCE 3alIUCHU, TAOIMIIbI, PUCYHKH, YEPTEKU, TPAPUKHU, BBIYUCIICHUS;
[IPaBUJIBHO BBINIOJIHSET AHAJIA3 MIOTPEIIHOCTEN.

Ouenka 4 cTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAaHMS K OIIEHKE 5, HO JOMYIIEHO JIBa-
TpHU HeJo4eTa, He 60Jee 0AHOM HErpyOoi OMOKHM M OJTHOTO HeI0UeTa.

OIIeHKa 3 CTaBUTCA, €CIIN pa60Ta BBITIOJIHCHA HE IMOJITHOCTBIO, HO 00BeM
BBIITOJTHEHHOW YaCTH TAKOB, YTO IIO3BOJIACT IMOJYYUTD IIPABUIIbHBIC PE3YJILTATEI KU BHIBObI,
CCJIM B XOJ€ IIPOBCACHUA OIIBITA 1 I/IBMCpCHI/Iﬁ ObLIN JAOIIYIICHBI OIITNOKH.

OIIeHKa 2 CTaBUTCA, €CIIN pa60Ta BBITIOJIHCHA HE IMOJIHOCTBHIO, U 00BeM
BBIMIOJIHEHHOM YacTH pa6OTbI HC ITO3BOJIACT CACIIATh IIPABUJIbHBIC BBIBOABI; €CJIN OIIbITHI,
N3MEPCHUSA, BBIYUCIICHU A, Ha6J'IIO,Z[CHI/I}I IMPOU3BOAUINCE HCIIPABHUIILHO.

Ounenka 1 cTaBUTCS, €CIM YUYAIIUIICS COBCEM HE BBIMOJIHUI padoTy.

Bo Bcex ciydasix OIleHKa CHIDKAETCS, €CIIM YUCHHK He coO0oqan TpeOoBaHui
mpaBui 6€30MMacHOTO TPY/Ia.

HEPEYEHDb OLIIMBOK

I'pyovie omiuoku

1. He3nanue onpezaeneHuil OCHOBHBIX MOHSATUH, 3aKOHOB, MTPaBUJI, OCHOBHBIX
MOJIOKEHUH TeopHH, GOpMyI1, OOLIETPUHATHIX CUMBOJIOB 0003HAYCHHUS
(bu3NYECKUX BENYHH, SAMHUI] UX U3MEPEHUS.

2. Heymenue BbIIENATH B OTBETE IJIaBHOE.

3. HeymeHue nmpuMeHsTh 3HAHUS JIJIs1 pELICHUS 3a/1a4 U OO bSICHEHUS
(u3NYECKUX SIBJICHUN; HENPABUIBHO CPOPMYIHPOBAHHBIE BOIIPOCHI 3a/1a4H
WJIM HEBEPHBIE OOBSICHEHUS X0/1a €€ PELIEHMs]; HE3HAHUE TPUEMOB PEILICHUS
3aJ1a4, aHaJIOIMYHBIX PAHEE PELIEHHBIM B KJIACCE; OLIMOKH, TOKa3bIBAIOLINE
HENPAaBUJIbHOE TIOHUMAaHKE YCIIOBUS 3a]a4M UM HETIPaBUIIbHOE
UCTOJIKOBAHUE PEIICHHUS.

4. HeymeHue unuTaTh U CTPOUTH TpaMKU U IPUHLIUIINATIBHBIE CXEMBI.

Heymenne noarotoButs k paboTe yCTaHOBKY WM JabOpaTopHOE

00opyoBaHue, MPOBECTH OMBIT, HEOOXOANUMBIE PACUETHI WIIM UCIIOJIB30BATh

MOJTyYEHHBIEC JaHHBIE JIs1 BEIBOJIOB.

6. HebOpexHoe oTHOIIEHHE K TaOOPATOPHOMY 00OPYAOBAHUIO U U3MEPUTEIHHBIM
npudopam.

7. HeymeHnue onpenenuTsh NOKa3aHUE H3MEPHUTEIBHOTO MPUOOpa.

e



8. Hapymenue TpeGoBaHmii npaBui 0€30MaCHOTO TPyZAa MPHU BHINOJIHEHUN
IKCIIEPUMEHTA.

Hezpyooie oumuoku

1. Herounoctu hopMynupoBOK, ONpeaeIeHU, TOHATUN, 3aKOHOB, TEOPUH,
BBI3BAHHBIC HEIIOJHOTOM 0XBATa OCHOBHBIX ITPU3HAKOB OINPEAEIAEMOrO
MOHSTHS; OIIMOKH, BEI3BaHHBIE HECOOIOICHUEM YCIOBUN IPOBEACHHS OIBITA
WJIA U3MEPECHUM.

2. OmmOKH B YyCIOBHBIX 0003HAYEHHSIX HA MPUHIUITHAIBHBIX CXEMaX;
HETOYHOCTH YepTexel, rpaduKoB, CXEM.

3. IIpomyck win HETOYHOE HAaMCaHNEe HAMMEHOBAHUH eTMHUL PU3NIECKUX
BEJINYHMH.

4. HepanuuoHalbHBINA BBIOOP XO/1a PEIICHUS.

Heoouemut

1. HepaumoHnanbHbI€ 3a1IUCH MPU BBIUMCICHUAX, HEPAIMOHATIbHBIE TPUEMBbI
BBIUMCJICHU, TPeoOpa30BaHUN U pELICHH 3a/1a4.

2. ApudmeTrnueckue OMUOKH B BEIYUCICHUSIX, €CIIA ATH OIIUOKU Tpy0Oo He

HCKQKaIOT peaJbHOCTh MOJYUYEHHOI'0 PE3ybTaTa.

OTaenbHbIE TOTPENIHOCTU B (POPMYIIMPOBKE BOMPOCA HIIM OTBETA.

HeOpexHoe BhITIOTHEHNE 3alTUCei, YepTexkel, cxem, rpaduKoB.

Opdorpaduyeckre 1 MyHKTyallMOHHbBIE OIITHOKHU.

nbhw

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUE

TexHuyeckue cpeAcTBa: MHTEPAKTUBHAS JOCKA, MYJIbTUMEIUWHBIA IPOEKTOP.

Homenknarypa ydeOHOro oOOpymoBaHusi MO (U3MKE OIpenessieTcsl CTaHaapTaMu
¢usnueckoro oOpa3oBaHUS, MUHUMYMOM COJAEp)KaHUS y4eOHOro marepuana, Oa3uCHOI
porpaMMoii 001ero 06pazoBaHusl.

JIJ1st TOCTaHOBKHM JIEMOHCTpPAIMI JOCTATOYHO OJHOTO AK3EMIUISIpa 000pYAOBaHUS, IS
(GpOoHTANIBHBIX Ja00OpPaTOPHBIX PAa0OT HE MEHEE OJIHOIO KOMILJIEKTa 000pYJ0BaHUSI Ha IBOUX
yqammxcs.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
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MNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma COOTBETCTBYET TpeOOBaHUSM (eAepaTIbHOTO TOCYIApPCTBEHHOTO
00pa3oBaTeIbHOIO CTaHJAapTa oCHOBHOTO oOmiero oopaszoBanus (PI'OC), yTBepkaeHHOTO
npukazoM MuHHcTEepcTBa OoOpa3zoBaHuss u Hayku PD ot 17.12.2010 r. Ne 1897 «O6
yTBepxaeHnn DenepalbHOT0 rOCyAapCTBEHHOT0 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOTO
o01mero o0pa3oBaHus», U MPUMEPHON OCHOBHOW 00pa30BaTeIbHOW MPOTPaMMbl OCHOBHOTO
obmiero oOpa3oBaHMs, OJOOPEHHOW pemieHneM (eaepalbHOTO yUeOHO-METOIUIECKOTO
oObenuHeHus o obmemy oopazoanuto ot 08.04.2015 . Ne 1/15.

Pabouas mporpamma mo ¢usuke ansi 8 Kjacca COCTaBJIIEHAa HAa OCHOBE MPUMEPHOU
porpamMmbl OCHOBHOI'O 0011ero oOpazoBanus o ¢gusuke noj peaakuuen B. A. Opnosa, O.
®. Kabapauna, B. A. KopoBuHa u ap., aBropckoi nporpammbl «duszuka. 7-9 knacce» B.B
benara, B.B. Xymaea, M.A JlomauenkoBa, IO.A IlaneOparieBa, ¢eaepaibHOTO
KOMITOHEHTA rOCYJJapCTBEHHOTO CTaHIapTa OCHOBHOTO 00111ero oopa3oBanus no dusnke 2004
r.

Pabouast mporpaMma KOHKPETH3UPYET COIEP KaHNE MPEAMETHBIX TEM 00pa30BaTEIbHOTO
CTaHJapTa, JaeT pacmpesesieHne Y4eOHbIX 4acoB MO paslieiaM Kypca, MOCIe0BaTeIbHOCTD
M3Y4YEHUST pa3liesioB (U3UKH C yU4eTOM MEKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKA y4eOHOro TmpoIlecca, BO3PACTHBIX OCOOCHHOCTEM ydalluxcsi, OIpenesseT
MUHUMAJIbHBI HA0Op JIEMOHCTPAIIMOHHBIX OMBITOB, JA0OPATOPHBIX PabdOT, KaJeHAapHO-
TEMaTUYECKOE IIIaHUPOBAHUE KypCa.

N3yuenne (u3uMku Ha CTYNEHH OCHOBHOIO 00IIero oOpa3oBaHMs HAINpPaBJICHO Ha
JOCTHKECHUE CJACAYIOLIUX LeJIeH:

» OCBOEHHE 3HAHHMH O MEXaHMUYECKUX, TEIUIOBBIX, MEKTPOMArHUTHBIX M KBAHTOBBIX
SBIICHUAX; (U3NYECKUX BEIMYMHAX, XapaKTEPU3YIOUIMX OSTH SBJICHUS; 3aKOHaX,
KOTOPBIM OHM TOAYMHSIOTCS, METOAAX HAayYyHOrO TIO3HAHUS MPHPOIBI |
¢dopmMHupoBaHUE Ha STON OCHOBE MPEJCTABICHUHN 0 PU3NUECKON KapTHHE MUPA;

» OBJIAJICHHE YMEHUSIMH MTPOBOJUThH HAOIIOCHHS TPUPOIHBIX SBJICHUN, ONMCHIBATH U
00001maTh pe3ynbTaThl HAOMIOACHHM, HCIOJB30BaTh MPOCTHIE H3MEPUTEIbHbIC
npuOoOpbl 11 HU3yuyeHUs (U3HUECKUX SIBICHWUN, MPEICTaBISATh PpPE3yJIbTaTh
HAOIOICHUI WM W3MEPEHUI C OMOIIbIO TaOIuI], rpagMKOB U BBISBIATH HA 3TOU
OCHOBE HMIIMPHUYECKUE 3aKOHOMEPHOCTH, MPUMEHSTH IOJIy4YE€HHbIE 3HAHUSA IS
OOBSICHEHUSI Pa3HOOOpA3HBIX MPHUPOJIHBIX SBJICHHM UM MPOILECCOB, NPHUHIIUIIOB
JeMCTBUS BKHEHIINX TEXHUYECKUX YCTPOIMCTB, AJIs pelieHns: GU3NIecKux 3a/1ad;

» pa3BUTHE TI03HABATEIBHBIX HMHTEPECOB, WHTEUICKTYyadbHBIX M  TBOPYECKHX
CIOCOOHOCTEH, CAMOCTOSTENBHOCTH B IPUOOPETEHUN HOBBIX 3HAHU, IPU PELICHUH
¢uznyeckux 3amady U BBIIOJIHEHUU OSKCICPUMEHTAIBHBIX HCCIEAOBAaHUN C
UCIOJIb30BaHUEM HHPOPMAITMOHHBIX TEXHOJIOTU;

» BOCIHUTaHUE YOEXIEHHOCTH B BO3MOXXHOCTU TIO3HAHHSI 3aKOHOB TIPUPOJBI, B
HEOOXOIMMOCTH Pa3yMHOT'0 UCIOJIb30BAaHMS JOCTHKEHUI HAYKH U TEXHOJIOTUN IS



TABHEHIIET0 Pa3BUTHS YEIOBEUECKOTO OOIIECTBA, YBAKEHUS K TBOpIAM HAYKH U
TEXHUKHU, OTHOIICHUS K (PU3MKE KaK K AJIEMEHTY OOIICYeIIOBEUECKOU KYJIbTYPBI;

» WCIIOJIb30BaHUE MOJYYCHHBIX 3HAHUH M YMEHUH AJISl PEIICHUs PAKTHYECKUX 3a]a4
TIOBCETHEBHOM KHM3HU, 00eCTieyeHnsl O0€30MaCHOCTH CBOEH JKWU3HU, PallMOHAIBLHOTO
VICTIOJIb30BAHUS I OXPaHbl OKPY)KAIOIIEH CPEJIBL.

Ha ocHoBanmm TpeOOBaHUII K pe3yibTaTaM OCHOBHOTO o0Imiero oOpa3oBaHws,
MPEJCTABICHHBIX B )eIepaIbHOM IrOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE OCHOBHOTO
oOmiero o0Opa3oBaHUs, B COJEp)KaHUU paboyeil yueOHOW mporpamMmbl MpeanojaraeTcs
peamu3oBaTh AKTyaJlbHbIE B  HACTOSIIEE BpPEeMs KOMIIETEHTHOCTHBIM, JMYHOCTHO-
OPHEHTHPOBAHHBIH, U IESITEIBHOCTHBIHN MOIXO/IbI, ONIPEICISIOIUE 3aAa41 00y YeHHsI:

» npuoOpeTeHne pU3NIEeCKUX 3HAHUI U YMEHUIA,

» oBINaJieHHe 00OOIEHHBIMU CIIOCOOAMH MBICIHTEILHON, TBOPUYECKOW ACATEILHOCTH;

» OCBOCHHE KOMITETEHIHIA: y4eOHO-TI03HABATEIBHOM, KOMMYHHUKaTHBHOM,
peIIEeKCUBHOW, JIMYHOCTHOTO CaMOPa3BUTHS, [EHHOCTHO-OPHEHTAIIMOHHOW U
poecCHOHATEHO-TPYA0BOTO BHIOOPA.

OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA

dusznyeckoe 00pa3oBaHWE B OCHOBHOM IIKOJIE JODKHO 00ecnedyuTbh (OPMUPOBAHUE Y
o0yy4aromuxcsi MPeICTaBIeHUIl O HAay4yHOW KapTHHE MHpa — BaXXKHOIO pecypca Hay4dHO-
TEXHUYECKOTO  Tporpecca, O3HAKOMIJIeHHMEe  oOydarommxcsi ¢ (QU3HYecKuMH U
ACTPOHOMHMYECKUMH  SBJICHUSIMH, OCHOBHBIMU NpPUHIMUIAMU pabOThl MEXaHHU3MOB,
BBICOKOTEXHOJIOTUYHBIX YCTPOWUCTB M MPHOOPOB, pa3BUTHE KOMIETEHIUI B pEIIeHUU
MH)XCHEPHO-TEXHUYECKUX U HAyUYHO-UCCIIEI0BATENbCKUX 3a/1a4.

OcBoenue yuebHoro mpenMera «Ou3rka» HaAMpapiIeHO HA Pa3BUTHE y OOYYArOIIUXCS
MpEeICTaBICHUI O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U JIBUYKEHUS MAaTEpHUU, HA
OCBOCHHME OOydaromMMHUCA OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH NPUPOAHBIX SIBICHUH,
co3/laHHe YCJIOBUH At (hOPMUPOBAHUS HHTEUIEKTYaJbHBIX, TBOPYECKHX, I'PAKTAHCKHX,
KOMMYHHUKAIIMOHHBIX, HMH(QOPMALMOHHBIX KoMIeTeHUuH. OOydaromuecs OBIAJICIOT
HAYYHBIMH METOJaMM pELICHHUS pAa3JIUYHbIX TEOPEeTHUYECKUX U TPaKTHUECKUX 3ajad,
yMEHHUsIMH  (OPMYJIMPOBATh THUIOTE3bl, KOHCTPYHPOBATh, MPOBOJIUTH OSKCIEPUMEHTHI,
OLICHHMBATh U aHAJIM3UPOBATH MOJYYECHHBIE PE3YJbTaThl, COMOCTABIATh UX C OOBEKTUBHBIMU
pealisMU KU3HU.

YueOnsiit npeamet «dusnka» cnocodcTByeT HOPMUPOBAHHIO Y 00YHAIOIINUXCS YMEHHIMA
0e30macHO UCMOIb30BaTh J1a00OpaTOpHOE 00OPYAOBaHUE, MPOBOAUTH €CTECTBEHHO-HAYUHbIE
MCCIIEIOBAaHMSI M DKCIIEPUMEHTBI, aHAJIM3UPOBATh MOJTY4YEHHBIE PE3yIbTaThl, IPEACTABIATH U
HAY4YHO apryMEHTHPOBATH MOJTY4YE€HHBIE BBIBOIBI.

Uzyuenne npenmera «Dusmka» B yactu POPMUPOBAHUS Y OOYHAIOMIMXCA HAYYHOTO
MHUPOBO33PEHUs, OCBOCHHSI OOLIIEHAYYHBIX METOIOB (HAOII0IeHIE, U3MEPEHHE, SKCTIEPUMEHT,
MOJIETTUPOBAHUE), OCBOCHUS MTPAKTUIECKOTO MPUMEHEHUS HayUYHbIX 3HAHUN (PU3UKH B JKU3HU
OCHOBAaHO Ha MEXMPEIMETHBIX CBA3SX C mpeameramu: «Marematukay, «MHpopmaTHKay,



«Xumus», «buonorus», «l'eorpadus», «Okonorus», «OCHOBBI  0€30MACHOCTH
XKU3HenesTenpHoCcTHY, «Mctopus», «Jluteparypa» u ap.

Kypc ¢usuku B mporpamMme OCHOBHOTO OOIIEro 0Opa3oBaHMsS CTPYKTypHpPYeTCs Ha
OCHOBE PACCMOTPEHUS Pa3IUYHbIX (POPM JBMXKCHHUS MaTepUU B MOPSIKE UX YCIOKHECHHUS.
@du3rMKa B OCHOBHOM WIKOJIE M3Y4aeTCsi Ha YPOBHE PACCMOTPEHUS SIBICHHUN MPUPOIBI,
3HAKOMCTBA C OCHOBHBIMU 3aKOHAaMU (DU3UKU U NMPUMEHEHHEM 3THX 3aKOHOB B TEXHHKE U
ITOBCEIHEBHOM JKM3HMU.

Oco0oe BHUMaHKE MPU MOCTPOEHUHU Kypca YAENIseTCss TOMY, 4TO (PU3UKa U €€ 3aKOHbI
SABJISIFOTCSL SIAPOM BCEro €CTecTBO3HaHUA. [lo3TOMy KIrOUEBOM 3a1adel Kypca SBISIETCA
(dbopMHUpOBaHNE Yy yYAIIUXCS MPEACTABICHUN O METOJaX HAYyYHOTO MO3HAHUS MPUPOIBI U
¢dbu3mdeckol kapTuHbBl Mupa B 1ieroM. CoBpeMeHHas (u3mka — OBICTPOPA3BUBAOIIASICS
HayKa, W €€ JOCTWIKEHUS OKa3bIBAIOT BIMSHWE Ha MHOTHE CQepbl YeIOBEUECKON
nesitenbHOoCcTH. Kypce 6azupyeTcst Ha TOM, 4yTO (pr3uKa ABIISETCS SKCIEPUMEHTAIbHON HAYKOM,
U €€ 3aKOHbI ONTUPAIOTCS Ha (DaKThl, yCTAHOBJICHHBIE MPU OMOITU ONBITOB. dU3MKa — TOYHAs
HayKa U MU3y4aeT KOJIMYECTBEHHbIE 3aKOHOMEPHOCTH ABJICHUI, TO3TOMY OO0JbIIIOE BHUMAHUE
YAENIAETCS MCIOJb30BAaHUI0 MAaTEeMAaTHUECKOTO ammapara npu (HopmMyaupoBke (PU3NUECKHX
3aKOHOB U UX MHTEPIIPETALIUH.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

CornacHo 6azucHOMYy ydeOHOMY IUTaHy Ha M3y4eHUe PU3UKU B 00BbeMe 00s13aTeIbHOTO
MUHUMYMa COJIep>KaHUsSI OCHOBHBIX 00pa30BaTENBHBIX MPOTPAaMM OTBOJIUTCS 2 Y B HeleI0
(68 yacos 3a ron).

JUia opraHu3aluy KOJUIEKTUBHBIX M WHIUBUAYAIbHBIX HAOMIOACHUM (PU3NUECKUX
SBJICHUH W NPOLECCOB, H3MEPEHUs (PU3MUECKUX BEIUYMH U YCTAHOBJIEHUS 3aKOHOB,
MOJTBEPXKJICHUSI TEOPETUUYECKUX BBIBOJOB HEOOXOAMMBI CHCTEMAaTHYecKas MOCTaHOBKA
JE€MOHCTPALIMOHHBIX OMBITOB YYUTENIEM, BBINOJHEHUE J1a0OPATOPHBIX PadOT y4yalIMMHUCA.
Pabouas nporpamma npeaycMaTpuUBaeT BBIIOJHEHHE MPAKTUYECKON YacTH Kypcea: 11
JIadopaTopHBIX padoT, 6 KOHTPOJIBbHBIX PadoT.

B pabouyio yuebHyI0 mporpammy BKJIIOYEHBI 3J€MEHTH yueOHOW HH(OpManuu mo
TeMaM, TIepeueHb JIEMOHCTpAIii U (POHTATBHBIX JIAOOPATOPHBIX PAOOT, HEOOXOAUMBIX IS
(dbopMHUpOBaHUS YMEHUH, YKa3aHHBIX B TPEOOBAHMSIX K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB
OCHOBHOM IIIKOJIBI.

[Ipu peanuzaruu paboueit nporpammbl ucrnoiabzyercs YMK «Cdhepor»y: ®PUIUKA-8 ¢
NnpUNoXeHMeM Ha 3fIeKTPOHHOM Hocuterne, aBTopbl: B. B. benara, W. A. Jloma4yeHKoB,
0. A. MaHebpaTueB, u3a-sBo «lMpocBeweHue», 2015 roa, Bxogsammii B DenepanbHbId
nepeyeHb Y4eOHMKOB, yTBEpXACHHbII MunucrepcTtBoM oOpa3oBaHus U Hayku P®. s
M3Y4YEHHS Kypca PEKOMEHIYETCs KIACCHO-YPOUHasi CUCTEMA C UCHOJb30BAHUEM PA3ITMYHBIX
TEXHOJIOTHi, HopM, METOIOB O0yUEHUSI.

PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA



JIMYHOCTHBIMU Pe3YJIbTATAMH 06y‘ICHI/I}I (1)I/I?>I/IKC B OCHOBHOM IIIKOJI€ SIBJISIFOTCS:

*  c(hopMHUPOBAHHOCTH MTO3HABATEILHBIX HHTEPECOB, HHTEIUICKTYATIbHBIX U
TBOPYECKUX CTIOCOOHOCTEH yJaIInuXCs;

"  yOEeXIEHHOCTHh B BO3MOKHOCTH ITO3HAHUS PUPOIbI, B HEOOXOIUMOCTH
Pa3yMHOI0 UCIOJIb30BaHUS JOCTUKEHUN HAYKH U TEXHOJIOTHUN I TAJIbHEUIIETO
Pa3BUTHSI YEJIOBEUECKOTO OOIIECTBA, yBAXKEHHE K TBOPIIAM HAYKH U TEXHUKH,
OTHOIIIEHUE K (DU3UKE KaK AIEMEHTY 00IIEeYeIOBEUECKON KYIbTYPHI;

" CaMOCTOSITEIBHOCTH B MPUOOPETEHUN HOBBIX 3HAHUI U MPAKTUUECKUX YMEHUH;

"  T[OTOBHOCTh K BBIOOPY >KM3HEHHOTO IYyTH B COOTBETCTBHU C COOCTBEHHBIMU
UHTEPECAMU U BO3MOXKHOCTSIMU;

®  MOTHUBalMs 00pa30BaTEIbHOMN JAEATEILHOCTH IKOJHHUKOB Ha OCHOBE JJMYHOCTHO
OPUEHTUPOBAHHOI'O TTOAX0/1A;

*  (opMupoBaHWE IICHHOCTHBIX OTHOIIICHUH IPYr K JAPYry, YUYUTEN0, aBTOpaM
OTKPBITUH 1 N300PETEHUH, pe3yabTaTaM 00yUeHHUS.

MeTtanpeaMeTHBIMU pe3yabTaTaMu 00y4eHus (PU3UKe B OCHOBHOM IIKOJIE SBIISIOTCS:

"  OBJAJICHHE HABBIKAMH CaMOCTOSTEIIbHOIO MPUOOPETEHUs] HOBBIX 3HAHUM,
OpraHu3alui Y4eOHOW [eSATeIbHOCTH, IOCTAHOBKHU II€Jei, MJIaHWpOBaHMUS,
CaMOKOHTPOJII M OLIEHKH pE3yJIbTATOB CBOEH JACATENBHOCTH, YMEHUSMHU
MPEIBUIETh BO3MOYKHBIC PE3YJIbTAThI CBOUX JCHCTBUN;

"  [IOHUMaHUE PaA3IMYUN MEXKIYy HCXOAHBIMH (aKTaMH W TUIOTE3aMU ISl WX
O0OBSCHEHHUSI, TEOPETUICCKUMHU MOJIEIISIMU U PEATBbHBIMU 00bEKTaMHU, OBJIAJICHHE
VHUBEPCAIBHBIMUA ~ YY€OHBIMH JCHCTBUSAMH Ha TIpUMEpax THUIIOTE3 s
0OBSCHEHHSI U3BECTHBIX (DAKTOB U IKCIIEPUMEHTATHHON MPOBEPKH BHIIBUTAEMBIX
TUTO0TE3, pa3pabOTKH TEOPETUUECKUX MOJIETIEH TTPOIIECCOB W SIBJICHUM;

*  (opmupoBaHWE YMEHWU BOCIPUHUMAThH, TEpepadaThIBaTh M MPEABIBISTH
UH(pOpPMAIIUIO B CIIOBECHOM, 00pa3HOii, CAMBOJIMYECKON (popMax, aHaIM3UPOBATh
U 1nepepadaThiBaTh MOJYYEHHYIO HMH(POPMAIMI0O B  COOTBETCTBUU  C
NOCTABJICHHBIMHM 33/1a4aMH, BBIACIATH OCHOBHOE COAEPKAHHE IMPOYUTAHHOIO
TEKCTa, HAXOJUTh B HEM OTBEThI HA IIOCTABJIEHHBIE BOIIPOCHI U U3J1araTh €ro;

*  mpuoOpeTeHue OIbiTa CaMOCTOSTENIBHOIO IOMCKA, aHaimu3a u oTOopa
uHpOpMaIlMM C HKCIOJb30BAHMEM PAa3jIMYHBIX HMCTOYHUKOB M  HOBBIX
WH(OPMAIIMOHHBIX TEXHOJOTUH JIJIS PEIICHUS TTO3HABATEILHBIX 33/1a4;

"  pPa3BUTHUE MOHOJOTMYECKOM M JUAJIOTUYECKOW pEUYd, YMEHHUS BBIPAXKATh CBOU
MBICII U CTIOCOOHOCTH BBICTYIIINBATh COOECETHNKA, TOHUMATh €T0 TOUKY 3PCHHSI,
MPU3HABATh IIPABO JPYTOro Ye€JI0BEKA HA NHOE MHEHUE;

"  OCBOCHHE MPHUEMOB JCHUCTBUM B HECTAHJAPTHBIX CHUTYalUSX, OBJIAJCHUE
ABPUCTUYCCKUMH METOJaMU PEIICHUS MPoOIIeM;

*  (opmupoBaHue yMeHuii pabOTaTh B TPYNIE C BBIMOJHEHUEM PA3THYHBIX
COLIMAJIbHBIX POJIEH, MPEACTaBIATh U OTCTaUBAaTh CBOM B3IJISAbI U YOEKICHUA,
BECTH JIUCKYCCHIO.

IIpeaMeTHLIMHU pe3yJibTaTaMu 00y4YeHHsI (PU3UKe B OCHOBHOI IIKOJIE SBIISIOTCS:

"  3HAHUSA O MPUPOJAE BAKHEUIINMX (PU3UYECKUX SIBJICHUHA OKPYXKAIOLIEr0 MUpPA U



MOHUMAaHUE CMbICIA (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBS3b HM3YyYEHHBIX
SIBJICHUIM;

YMEHUS TNOJIb30BATHCS METOAAMH HAYYHOI'O MCCJIENOBAaHUS SIBJICHUM MPHUPOJIBI,
NPOBOAUTH  HAOMIONEHMs, TIUIAHUPOBATh W BBIINOJHATH  IKCIEPUMEHTHI,
00pabaTbIBaTh pe3yJbTaThl U3MEPEHUI, IPEACTABIATh PE3yJIbTaThl U3MEPEHUN €
NoOMOIIbI0 TabmuI, rpagukoB u (Gopmys, O0OHAPYKHUBATh 3aBUCHUMOCTH MEXITY
($U3NUECKUMH BETUYUHAMHU, OOBACHATH ITOJTyUYEHHbIE PE3YJIbTAThl U JENIaTh BHIBO-
Ibl, OLICHUBATh IPaHUIIbI ITIOTPEIIHOCTEN PE3YyJIbTaTOB N3MEPECHMUI,

YMEHHUSI NIPUMEHATh TEOPETUUYECKUE 3HAHMS 10 (PU3MKE Ha MPAKTUKE, peIlaTh
¢u3nyeckue 3a1a4l Ha IPUMEHEHHE MTOJIyYE€HHBIX 3HaHUMH;

YMEHHUSI U HABBIKH IPUMEHATD MOJyYEHHbIE 3HAHUS sl O0BSICHEHUS IPUHITUIIOB
JNEVCTBUSA BAKHEUIINX TEXHUYECKUX YCTPOUCTB, PELICHUS NPAKTUYECKUX 3a1a4
MOBCETHEBHOW  KHM3HHM, oOecredeHus  O€30MacHOCTH  CBOEH  JKW3HH,
PALMOHAIIBHOTO MPUPOAONOJIB30BAHNS U OXPAHbI OKPYKAIOLIEN CPEBI;
dbopMupoBaHue yOSKICHHS B 3aKOHOMEPHOU CBSI3M M MMO3HABAEMOCTHU SIBIICHUI
NpUPOJIbI, B OOBEKTUBHOCTH HAYYHOT'O 3HAHMSA, B BHICOKOM IIEHHOCTH HAyKH B
Pa3BUTHH MAaTEPUATBHON U TYXOBHOMU KYJIBTYPBI JIFOEH;

pa3BUTHE TEOPETHUYECKOrO MBIIUICHUS HAa OCHOBE (OPMHUPOBAHUS YMEHUU
yCTaHaBIMBATh (PaKThl, pa3luyaTh MPUYUHBI U CIEJICTBUS, CTPOUTH MOJAEIU U
BBIIBUTATh TUIOTE3bl, OTHICKUBATh U (POPMYIUPOBATH JIOKA3aTEIbCTBA
BBIIBUHYTBIX THUIIOTE€3, BBIBOJUTh U3 OKCIEPUMEHTAIbHBIX (DAKTOB U
TEOPETHUYECKUX MOJIeNIeH (PU3NYECKUE 3aKOHBL;

KOMMYHUKATUBHBIE YMEHHUS TOKJIAAbIBATH O PE3YJbTAaTaX CBOETO UCCIEIOBAHNUA,
y4aCTBOBATh B JUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIPOCHI, UCIOJIb30BATh
CIIPaBOYHYIO JIUTEPATYPy U APYTUe UCTOUYHUKU UH(POpMALIUU.

COIAEPXAHHUE ITPOI'PAMMBbI YYEBHOI'O ITPE/IMETA
(68 yacoB)

I. Buyrpennss 3neprus (9 1)

TeroBoe nBuxkenue. Temmneparypa. CBsi3b TeMieparypbl CO CpeIHEH CKOPOCTbIO
JIBUKEHUSI €ro MoJieKyld. BHyTpeHHsisi 3Heprus. [IBa croco0a W3MEHEHUs BHYTpPEHHEH
SHEPruu: Terionepenaya u padora. Buasl Ternonepenaun. KomnuecTBo TemioTel. Y aenbHas
TEIMJIOEMKOCTh BEIIECTBA.

Jlemoncmpayuu.

N3meHenne sHeprum Tena TPH COBEpIICHHH padoThl. KOHBEKIHS B KUIKOCTH.
Tennonepenaua myrtem wusnydyeHusi. CpaBHEHUE YIEIbHBIX TEIJIOEMKOCTEH pPa3IMYHbIX

BCIICCTB.

Jlabopamophwvie pabomsi u onvimei.

Uccnenoanne n3BMEHEHUs CO BPEMEHEM TEMITEPATYPhI OCTHIBAIOLIEN BOIBI.
Nel. DkcnieprmeHTanbHas MPOBEPKA ypaBHEHMsI TEIJIOBOTO OaiaHca.

No2. Onpenenenue y1eIbHOM TEINIOEMKOCTH TBEPOIO Tea.

II. HN3MeHeHus1 arperaTHbIX COCTOSIHMI BemlecTnBa (7 4)
ArperaTHele cOCTOSIHUS BemiecTBa. I[lnmaBieHue u oTBepaeBaHue Ten. Temrieparypa
nJIaBiaeHus. Y aeapHas TersioTa miaBienus. Mcnmapenue u koHaeHcamnus. HaceimeHHbIM map.

Kunenue.

3aBUCHUMOCTh TEMIICPATYPbl KHIICHUA OT OaBJICHHUS. Y,Z[CJ'IBHaH TCINIOTA



napooOpazoBanusi. OTHOCHTENbHAs BIAXKHOCTh BO3AyXa U ee u3MepeHue. OObsCHEHHE
W3MEHEHUSI arpPETaTHBIX COCTOSIHUM HA OCHOBE MOJICKYJISIPHO-KMHETUYECKHUX MPEICTABICHUM.

Jlemoncmpayuu.

SBnenne wucnapenust. Kunenue BoOIbl. 3aBUCUMOCTh TEMIIEPATYPhl KHUIEHUSA OT
napieHus. llnaBneHuwe W KpucTauM3auusl BelEcTB. F3MepeHHe BIaXHOCTHM BO3AyXa.
[TcuxpomeTp.

Jlabopamopnas paboma.

Ne3.M3mepeHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

III. TennoBbie nBUraTes M (4 4)

OHeprus ToruBa. [IpuHIUITEI paboTHI TEIUVIOBBIX ABUTaTeNel. J[BUrarenb BHyTPEHHETO
cropanus. [lapoBas TypOuHa. PeaktuBHBI aBuratenb. XomoawibHble MammHbl. KITJ]
TETIJIOBOTO IBUTATENISI. DKOJOTUUECKHE MPOOIEMBI MCTIOb30BaHMS TETUIOBBIX MAIIIVH.

Jlemoncmpayuu.

YCTPOMCTBO YETBHIPEXTAKTHOIO [JBUIATENId BHYTPEHHETO CropaHus. YCTPOWCTBO
MapoBOil TypOWHBI. YelbHas TEIJIOTa CTOPAHUS TOIUIMBA. 3aKOH COXPAHCHHsI DHEPTHU B
MEXAHUYECKUX U TEIUIOBBIX MPOLIECCAX.

IV. Duaexkrpuueckue siBjaeHus (22 4)

OnekTpuzauus Ten. [[Ba poaa 37meKTpUUECKUX 3apAnoB. BzanmoneiicTBre 3apsiKEeHHBIX
Ten.  Onekrpockon. [IpoBogHuMKM U HEMPOBOJHUKHN  (AUANIEKTpUKH). JlenumocThb
ANEKTPUUYECKOTO 3apsiaa. INeKTpoH. CTpoeHrue aTOMOB. 3aKOH COXPAaHEHUs 3IEKTPUUYECKOrO
3apsiaa. DNEKTPUUECKOE MOJIE.

DIIEKTPUYECKUN TOK. ['aTbBAHMYECKHE AIEMEHTHI U aKKYMYJIATOPBI. DJIEKTPUUECKHI TOK
B pa3lIM4YHbIX cpenax. JerncTBus aneKTpuyeckoro Toka. HanpaBieHue 3JeKTpUYECKOTrO TOKa.
Onextpuyeckas uenb. Cuiia Toka. AMIepMeTp. DNEKTPUUECKOe HampshkeHue. BonbrMerp.
DneKkTpuyecKkoe conpoTuBieHHe. 3akoH OMa Juisl ydacTka 3JjiekTpuyeckod nenu. [IpaBuna
0€30MacHOCTH NP padboTe C UCTOYHUKAMHU IIEKTPUUYECKOTO TOKA.

Pacuer conpoTuBieHUS MNPOBOAHUKA. YIEIBHOE JJIEKTPUYECKOE CONPOTHUBIICHUE.
Peoctarer. [locnenoBarensHOoe W TapauieIbHOE COCAWHEHHUS NPOBOJHUKOB. Pabora wu
MOIIHOCTh TOKa. KOJMYECTBO TEMIOTHI, BBIAEISIEMOE IPOBOAHUKOM C TOKOM. 3aKOH [xoyns
— Jlenna. Jlamna HakanuBaHusl. DJEKTpUYECKHME HarpeBaTesibHble mpubopbl. KopoTkoe
3ambIkanue. [naBkue npegoxpaHuTeny.

Jlemoncmpayuu.

Onexktpuzanusi Ted. J[Ba poaa 3JIEKTPUUECKUX 3apsiioB. YCTPOMCTBO W JCHCTBUE
anekTpockona. I[IpOBOOHUMKM W HM30JSATOpPBlL. JJeKTpu3auus uepe3 BiMsHue. llepeHoc
ANEKTPUUYECKOTO 3apsA/ia C OJHOTO TeJa Ha APYroe.

HNcTouyHMKNM NOCTOSHHOrO TOKa. JleWcTBUA dnekTpuyeckoro Ttoka. CocTaBiieHHE
AJIEKTPUYECKOM LIETIH.

Jlamna HakaiuMBaHWSA. OJEKTPUYECKHME HarpeBaTenbHbie mpuOophl. [lmaBkue
IIPENOXPAHUTEIIN.

Jlabopamopmvie pabomei.

No4.COopka aneKkTpruecKoi Henu U U3MEPEHNUE CUIIBI TOKA B €€ Pa3IMYHbIX y4acTKaX.

Ne5 . M3mepenue HanpsKeHUs Ha Pa3iIMYHbIX YYaCcTKaXx 3JIEKTPUYECKOM LIETIH.

Ne6.M3mepenune conpoTUBIIEHUS POBOJHMKA IIPU MOMOIIX aMIIEPMETPA U BOJIBTMETPA.

Ne7.PerynupoBaHue CUIbl TOKa PEOCTATOM.

Ne8.M3mepenue paboThl U MOITHOCTHU 3IEKTPUUECKOTO TOKA.

V.  MarnautHoe noJie (5 9)



MaruutHoe 1oJsie TOKa. DJIEKTPOMArHuThl U UX npuMeHeHue. [1oCTOsSsHHbIE MarHUTHI.
Maruautnoe none 3emau. MaruutHbie Oypu. JlelficTBUe MarHUTHOTO IOJSI HA MPOBOJHUK C
TOKOM. DJIEKTPOJIBUTaTEb.

Jlemoncmpayuu.

OnbeiT Opcrena. BpamieHue paMKd ¢ TOKOM B MarHMTHOM TOJIE€. DJIEKTPUYECKHI
JBUTaTEeIb MOCTOSIHHOTO TOKA.

JlabopamopHas paboma.

No9.Cbopka a5eKTpoMaruuTa U UCIbITaHUE €ro ICUCTBUS.

VI. OcHoBbl KHHEMATHKH (9 1)

Cucrema orcuera. Ilepememienune. CKOpOCTh NPSAMOJIMHEWHOIO PAaBHOMEPHOIO
NBWKEeHUA. [IpsmMonMHENHOE paBHONEPEMEHHOE JBWXXEHHWE. MrIHOBEHHas CKOpOCTb.
VYckopenue. ['paduky  3aBUCHMOCTH CKOPOCTH U TEPEMENICHUS OT BPEMEHU TMpHU
MPSMOJMHEMHOM PaBHOMEPHOM U PABHONIEPEMEHHOM JIBHXKCHUSIX.

Jlemoncmpayuu.

PaBHOMepHOE nBHKEHME. PaBHONIEpEMEHHOE NBHKEHUE.

Jlabopamopmwvie pabomei.

Nel0.M3yueHnne paBHOMEPHOIO MPSMOJIMHENHOTO IBHYKEHHUS.

Nell.13mepenune yckopeHus: NPSMOJIMHEMHOTO pABHOIIEPEMEHHOTO IBUKEHUS.

VII. OcHoBbI JTMHAMHUKH (9 1)

OTHOCUTENBHOCTh MEXaHM4YeCKOro aBwxkeHus. WHepums. MuHepumanbHas cucrema
oTcueTa. MarepuanbHas Touka. [lepBbiii, BTOpoil U Tpetuil 3akoHbl HbroTona. CB0oOOIHOE
nageHue. HeBecomocth. IMIynbC CUIIBI M UMITYJIBC TE€JIa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXEHUE.

Jlemoncmpayuu.

OtHOocuTeNnbHOCTh nBWKeHUsA. CBOOOMHOE maneHune Ten B TpyOke Hwiorona. Bropoit
3akoH Hprotona. Tperuit 3akon HproroHa. HeBecoMoCTh. 3aKOH COXpaHEHHsS] MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

VIII. IHoBTOpeHnue (3 4)

TPEBOBAHMUSA K YPOBHIO IIOJAI'OTOBKH YUALIUXCSA

B pe3ynbrate nzyuenus kypca Gpu3uKH 8 Kilacca YYeHUK JOJKEH:

3HAMb/NOHUMAMb

» CMBICJ MOHSITHIA: JIEKTPUYECKOE T0JIe, MArHUTHOE TT0JIC;

» CMBICJ (pM3NUYECKHUX BEeJIMYNH: BHYTPCHHIS dHEPTHS, TEMIIEpaTypa, KOJIMYECTBO
TEIUIOThI, y/eJibHAasl TeIIOEMKOCTb, BIQXKHOCTh BO3/yXa, JJICKTPUUECKUI 3apsii,
CHWJIa DJJEKTPUYECKOTO TOKA, OJJEKTPUUYECKOE HAIPSHKEHUE, JJIEKTPUUYECKOE
COTIPOTUBIICHUE, paboTa W MOIIMHOCTh SJEKTPUYECKOTO TOKa, TEPEMEIICHUE,
CKOpPOCTh, YCKOPEHUE, CUJIA, UMITYJIbC;

» CcMBIC] (pU3HMUYeCKHX 3aKOHOB: COXPAHCHHUS SHEPTUH B TEIIOBBIX Iporeccax, OMa
s yyactka uenu, Jxoyins-JIenua, HeroToHA, COXpaHEHUS UMITYJIbCA;

MEnb

> ONHUCBHIBATL M OOBSCHATHL (PU3MUYECKHE SIBJEHHS. TCIUIONPOBOIHOCTD,
KOHBEKIIMIO, W3JIy4Y€HUE, HCIapeHue, KOHIEHCAIMIO, KUIEHUE, IUIABJICHUE,
KPUCTAJUTU3AIMIO, SJICKTPU3ALIMIO TEJI, B3AUMOJICCTBUE AIICKTPUUECKUX 3aPsJIOB,
B3aUMOJICCTBME MAarHUTOB, JICCTBUE MATHUTHOIO TOJIs HA MPOBOAHUK C TOKOM,




TEIUIOBOE  JEHUCTBUE TOKA, PABHOMEPHOE MNPSAMOJMHEMHOE  JBUIKEHHE,
pPaBHONIEPEMEHHOE MPSMOIUHENHOE TBUKEHNUE;

» HCIO0Jb30BaTh (U3HYECKHE MPUOOPHI U HU3MepPHUTeJbHbIe HHCTPYMEHTHI IS
U3MepeHnsl (PU3NYecKHX BEJUYHMH: TEMIIEPATypbl, BIAKHOCTU BO3]yXa, CUJIIbI
TOKa, HAMpsDKEHUs, DJEKTPUYECKOrO COMPOTUBIIEHHUS, PabOThl M MOUIHOCTU
AIEKTPUYECKOTO TOKA;

» NPeACTABJISATH Pe3yJabTaThl M3MEPEeHUiIl ¢ MOMONIbI0 TaldJuIl, rpadpuKoB M

BBISIBJIATh Ha 3TOH OCHOBE JIMIHPHUYECKHE 3aBHCHMOCTH: TEMIEPaTypbl

OCTBIBAIOILIETO TEJA OT BPEMEHU, CUJIbI TOKA OT HANPSKEHUS HA YYaCTKE LIEMH;

BbIPAXKaTh Pe3yJabTAThI U3MEPEHUH M PACYETOB B eAMHUIaX MexXIyHAPOIHOMI

CHCTEMBI;

NMPUBOIUTH MPUMEPHI MPAKTHYECKOT0 UCIOJIb30BaAHNS (PU3NYECKUX 3HAHUI O

TEIUIOBBIX, 3JIEKTPOMArHUTHBIX , MEXaHUUYECKUX SIBJICHUSIX;

pemaTh 32/1a4d HA IPUMeHeHNe U3YYEeHHbIX (U3MYeCKUX 3aKOHOB;

OCYLIECTBJIATH CaMOCTOSITeIbHBII MOMCK uHgopmMannu

€CTECTBCHHOHAYYHOI0  CO/IePKAHMA €  HMCHOJb30BaHHEM  Pa3JIMYHBIX

HCTOYHUKOB (y4eOHBIX TEKCTOB, CIIPABOYHBIX W HAYYHO-TIOMYJISIPHBIX W3IaHUMH,

KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HWHTepHeTa), ee o00paboOTKy u

NpeACTaBIeHUEe B pa3HbIX (opMax (CIOBECHO, C TIOMOLIbIO T'paduKOB,

MaTEMaTUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

» HCIOJb30BaTh MNPUHOOPEeTeHHbIE 3HAHUS W YMEHHSI B TMPAKTHYECKOI
AEATeJIbHOCTH M NMOBCEAHEBHOM KM3HHU U PAMOHAIBHOTO HCMOJIb30BAHUS,
obOecrieueHrs O€30MACHOCTH B TIPOLECCE HCIOJIb30BAHUS  DIEKTPUUYECKHUX
npuOOpOB, BOJOMPOBO/IA, CAHTEXHUKHU U Ta30BbIX TPHOOPOB.

Vv VWV 'V

OBHIEYYEBHBIE YMEHUSA, HABBIKHN U CIIOCOBBI AEATEJIBHOCTH

Ha ocnoBanuu tpeboBanuii ['ocynapctBeHHOro o6pasoBarenbHoro crangapra 2004 r. B
COJIEp’)KaHUU KaJCHIAPHO-TEMAaTUYECKOTO TIAHUPOBAHUS MIPETyCMOTPEHO (GOPMUPOBAHUE Y
IIKOJIBHUKOB O0IIey4eOHbIX YMEHUI 1 HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB IEATEIbHOCTU U
KJIFOUEBbIX KoMIeTeHIMH. [IpuopureramMu Ha 3Tame OCHOBHOTO OOIIEro 0Opa3oBaHUS
SBIISIIOTCS:

Ilo3naeamenvnasn oesmenvnocmos:

» WCIONB30BAaHWE  JUISI  TO3HAHWSA  OKPYXAIOMIET0  MHpa  Pa3IMYHBIX
€CTECTBEHHOHAYYHbIX METOJIOB: HAONIOACHUE, HW3MEPEHHE, IKCIIEPUMEHT,
MO/JICIINPOBAHUE;

» (dopMupoBaHue yMEHUH pa3nuyarh (AKThI, TUIOTE3bl, MPUYHHBI, CIICACTBUS,
JI0Ka3aTEIbCTBA, 3AKOHBI, TEOPHH;

» OBJIQJCHHE  aJeKBAaTHBIMH  CINOCOOAMU  pEIICHWS  TEOPETUYECKHX U
DKCIEPUMEHTAJIBHBIX 3a/1a4;

» TpHOOPETCHUE OTBITA BBIABIKEHUS TUMIOTE3 ISl OOBSICHEHUS M3BECTHBIX (DAKTOB
Y DKCIIEPUMEHTAIILHON ITPOBEPKU BBIABUTAEMBIX THIIOTES.

Hnpopmayuonno-xommynukamuenasn 0esmenbHoCmy:



» BIIaJICHUE MOHOJIOTUYECKOW W JTHAJOTHYECKOW pPedblo, Pa3BUTHE CIOCOOHOCTH
MOHMMATh TOUKY 3pEHHUs COOCCeTHNKA U MPU3HABATh MTPaBO HA MHOE MHEHUE;

» WCIIOJIb30BAaHKME JUJIS PEIICHUS IO03HABATCIIbHBIX M KOMMYHHUKAaTHBHBIX 3a/1a4
Pa3TUYHBIX UICTOYHUKOB HH(POPMAITHH.

Pegpnexcuenan oeamenvnocmop:

» BIIaJIcHNEC HaBBIKAMH KOHTPOJISI M OIIGHKH CBOCH JAESITENTbHOCTH, YMEHHE
MPEABUJIETh BO3MOXHBIE PE3YJIbTAaThl CBOMX JIEVCTBUN;

» opraHuzanus y4eOHOW JeATeTbHOCTH: TIOCTAaHOBKA IIENIM, IUIAHUPOBAHUE,
ONPEICICHUE ONTUMAIBLHOTO COOTHOIICHUS L€ U CPECTB.

Jlunaktuyeckas Monenb OOy4YeHWs ¢ TIEIarormuecKhe CpencTBa OTPaXarT
MOJICpPHU3AIIMIO OCHOB Y4YeOHOro Tpolecca, HX [EPEOPUECHTAMI0 Ha JOCTUKEHUE
KOHKPETHBIX  pPE3yJbTaTOB B BHUAE CHOPMHUPOBAHHBIX YMEHHI W HABBIKOB YYalllMXCA,
000O0IIIEHHBIX CHOCOOOB JAesATeNbHOCTU. DOPMHUPOBAHME LETOCTHBIX MPEICTABICHUNA O
bu3nUecKo KapTHHE MHpa OYJET OCYIIECTBISITHCS B XOJE TBOPYECKOW MESITEILHOCTH
yUallMXcsl Ha OCHOBE JINYHOCTHOTO OCMBICIIEHUS (PU3UUYECKHUX MPOLECCOB U siBiIeHUI. Ocoboe
BHUMAaHUE YEISAETCS MO3HABATEIbHON aKTUBHOCTH yUaIIIUXCS.

[Ipu BBIMOIHEHUU TBOPYECKUX pabOT HopMuUpyeTcs yMEHHUE OINpEAeNiATh aJeKBaTHbIC
CHOCOObI pelieHus] yueOHOM 3aJadil Ha OCHOBE 3aJaHHBIX aJrOpPUTMOB, KOMOWHHPOBATH
U3BECTHBIE AJITOPUTMbI ACSTENBHOCTH B CUTYyalMsIX, HE MPEIOJIAraliuX CTaHIapTHOTO
NPUMEHEHHUS OJHOTO M3 HHUX, MOTHBHUPOBAHHO OTKAa3bIBAThCS OT OOpasla JesTEIbHOCTH,
UCKATh OPUTUHAJIbHBIE PEIICHUS.

Yyammecs: JOMHKHBI TPHOOPECTH YMEHHS IO POPMHUPOBAHUIO COOCTBEHHOTO aJIrOpuT™Ma
peleHusi TO3HaBaTENbHBIX 3a71ad, (opMymupoBaTh NpoOIEMy W LEIH CBOEH pPaboTHI,
MPOTHO3UPOBATh OKUJAEMBIA PE3yIbTaT M COMOCTABISTH €r0 C COOCTBEHHBIMU 3HAHHSIMH.
VYuyamuecs IOJKHBI HAyYUThCS HPEACTABIATh PE3yIbTaThl HHAUBUAYAIBHOW M TPYIIIOBON
MO3HABATENbHON JEATeIbHOCTH B (OpMax KOHCIEKTa, pedepara, peleH3UH, COUYMHEHHUS,
pe3ioMe, UCCIIEI0BATENIBCKOTO MMPOEKTa, IMyOIUYHOM Mpe3eHTaUH.

Crnenu¢ukoi yueOHO-UCCIEN0BATENBCKON AESITEIBHOCTHU SIBISIETCS €€ HallPaBICHHOCTb
Ha pa3BUTHE JMYHOCTM W Ha MOJIY4YEeHHUE OOBEKTHMBHO HOBOTO HCCJIEN0BATEIBCKOIO
pesynbraTa. Llenp yueOHO-uCCIe0BaTeNbCKON AEATETbHOCTH — MPUOOPETEHUE yUaIIUMUCS
[I03HABATEJIbHO-UCCIIEI0BATENBCKOM  KOMIIETEHTHOCTH, MPOSBISAIOIIECHCS B  OBJAJACHUU
YHUBEPCATBHBIMU CIOCOOAMH OCBOCHMS JEHCTBUTEIBHOCTH, B PAa3BUTUU CIOCOOHOCTH K
UCCIIEIOBATEILCKOMY  MBIIIJICHUIO, B aKTUBU3ALMKA JMYHOCTHOM MO3UIMM Y4Yalllerocs B
00pa30BaTebHOM IMpOIIECCE.

Peanu3zanus kajaeH1apHO-TEMAaTHYECKOTO MJIaHa 00ECIIEYNBAET OCBOCHUE 00IIey4eOHBIX
YMEHHMM ¥ KOMIIETEHIIMM B paMKax HH(POPMAUMOHHO-KOMMYHUKATHBHOMN JAeATEIbHOCTH:
CIIOCOOHOCTH IepefaBaTh COJEp)KaHHWE TEKCTa B CKAaTOM WIM pa3BEpHYTOM BUJIE B
COOTBETCTBUH C II€JIbI0 y4eOHOT0 3aJJaHusl; POBOUTH CMBICIIOBOM aHAIN3 TEKCTa; CO3/1aBaTh
NUCbMEHHBIE BBICKA3bIBAHUSA, AJEKBATHO IE€pENAOLIUE MPOCIYUIaHHYO M HPOYUTAHHYIO
uH(GOPMALIMIO C 3aJJaHHOW CTENEHbIO CBEPHYTOCTH (KPaTKO, BRLIOOPOUYHO, MTOJIHO); COCTABIIATD
IUIaH, TE3UChl, KOHCIEKT. Ha ypokax yuamumecs HOJKHBI 0ojiee YBEPEHHO OBJAAETh
MOHOJIOTHYECKOW M JHATOTUYECKOM pPeuyblo, YMEHHEM BCTyHmaThb B peueBOE OOIIEHUE,



y4acTBOBATh B AHasore (MMOHUMAaTh TOYKY 3pEHUsl coOeceTHUKa, TPU3HABATH MPABO HA WHOE
MHEHUE), TPUBOJUTH MPUMEPHI, MOAOUpPATH apryMeHThl, mepedpa3upoBaTh MbICIb,
dbopMynupoBaTh BbIBOABI. [[s perieHus Mo3HaBaTENbHBIX U KOMMYHHKATHUBHBIX 3ajad
yyaluMcs TpeAJiaraeTcsi MCIOJIb30BaTh Pa3IMYHble MCTOYHUKU MHGOPMAILMH, BKIHOYas
SHIMKJIONEANH, CIOBapHu, MHTepHET-pecypchl U Ipyrue 0as3bl JaHHBIX. B COOTBETCTBUM C
KOMMYHUKATUBHOW 3amaued, cdepoil W curyanued OOIIEHUS OCO3HAHHO BBIOMpATh
BBIPA3UTENIbHBIE CpPEJICTBA S3bIKAa W 3HAKOBBIE CHCTEMBI: TEKCT, TaOJMIly, CXEMy,
ayJIMOBU3YAJIbHBIN PSIT U 1.

VYyammecs T0HKHBI YMETh Pa3BEpHYTO 0OOCHOBBIBATH CYKICHHS, 1aBaTh ONPECICHHUS,
NPUBOJUTH JIOKa3aTelbCTBA (B TOM YHCJIE€ OT MPOTUBHOTO), OOBSICHATh H3YYCHHBIE
MOJIOKEHUS HA CAMOCTOSATEILHO MOJ00paHHBIX KOHKPETHBIX PUMEpaXx, BIaJETh OCHOBHBIMU
BUJIaMH TyOJUYHBIX BBICTYIUICHUH (BBICKA3bIBaHMS, MOHOJIOT, JHMCKYCCHS, IOJIEMHKA),
CJIeI0BaTh ATUYECKUM HOpPMaM M TMpaBujiIaM BeICHHS auajora, aucmyra. [Ipenmonaraercs
YBEPEHHOE HKCIOJIb30BAHHE YYaIIUMUCS MYJIbTUMEIUNHBIX PECYPCOB M KOMIBIOTEPHBIX
TEXHOJOTUM Uil 00paboOTKH, Mepenayd, CUCTeMaTh3alud HHQpOpMaIuu, co3faHus 0a3
JAHHBIX, IPE3EHTALINY PE3yJIbTATOB O3HABATEILHON U MPAKTUUYECKOMN AESATETbHOCTH.

INNIAHUPYEMBIE PE3YJIBTATBI

1.1 Ilnanupyembliii pe3yabrar: Pacno3HaBaTh mpoOIeMbl, KOTOPbIE MOXHO PEIIUThH
Opy MOMOIIM (PU3MYECKUX METOJIOB; aHAJIM3UPOBATh OTIEIbHBIE JTalbl MPOBEACHUS
UCCJIEIOBAHUIM U UHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOACHUHN U OIBITOB.

YMeHusl, XapakTepu3yoIlue JOCTHKEHHE INIAHUPYEMOTo pe3yibTaTa:

1) Pacnio3naBaTh mpo0seMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (PU3NYECKHUX
METOJIOB.

2) AHanmM3UpoBaTh OTIENbHBIE 3TANbl MPOBEAEHUS HCCIEIOBAHUI: MPOBEPAEMYIO
TUIIOTE3Y, X0/ ONbITa (HA3HAYEHUE YaCTEN SKCIEPUMEHTAIBHON YCTAHOBKH ), IPEICTABICHUE
pE3yNbTATOB.

1.2 IlnanupyemMplii pe3yjbTaT: TPOBOIUTH OMBITHI MO HAOTIOACHUIO (HU3UIECKUX
SBJICHUN M WX CBOMCTB: MPHU 3TOM COOMPATh YCTAaHOBKY U3 MPEATIOKEHHOTO 000PYIOBaHMS;
OTHCHIBATH XOJI OMBITA U (DOPMYIUPOBATH BHIBOJIBI.

YMeHns, XapakTepu3yoIlue JOCTHKEHHE INIAHUPYEMOTo pe3yibTaTa:

1) Bri6upats 000py0BaHNE B COOTBETCTBUHU C LIETBIO UCCIEIOBAHMUS.
2) CoOupaTh yCTaHOBKY M3 UMEIOIIErocsl 000py10BaHUS.

3) OnuceIBaTh X0 UCCIEIOBAHNUS.

4) Jlenatb BBIBOJ IO pe3yibTaTaM MCCIIEI0BAHUS.

KputepreM goctuxeHust IaHUPyeMOro pe3yjpTaTa Ha 0a30BOM YpPOBHE CUUTAETCS
CaMOCTOSATENIbHOE BBINOJHEHUE ITPU POBEAEHUM UccienoBanus 11. 2, 3 u 4. Kpurepuem
JOCTHKEHHUS INTAHUPYEMOIO pe3yibTaTa Ha MOBBILIEHHOM YPOBHE CUATAETCS BBIITOJHEHHE
BCEX NIEPEUNCIIEHHBIX TyHKTOB 1-4.

1.3 Ilnanupyemblii pe3yabrar: [IpoBoauTh npsiMbie n3MepeHus GU3MUECKUX BETUUNH:
NPOMENCYMOK 6PEMEHU, PACCMOAHUE, MACca meid, memnepamypa, Cuila moxa, HanpsxiceHue,
IIPY ATOM BBIOMPATh ONTUMAIBHBIN CLIOCOO U3MEPEHUS U UCTIOIB30BATh MPOCTEUIIINE METOIBI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUM.

YMeHusl, XapakTepU3yOIIHe JOCTHKEHHUE INIAHUPYEMOTO pe3yibTaTa:



1) Br10upaTh U3MEpUTENBHBIN TPUOOP C YUETOM €T0 Ha3HAYCHHUS, IICHBI JISIICHUS 1
MpeeioB U3MEepEHus mpuodopa.

2) [IpaBUIBHO COCTaBISATH CXEMbl BKJIIOYEHHS H3MEPUTEIBHOrO mpubopa B
DKCIEPUMEHTAIBHYIO YCTAHOBKY.

3) CunThlBaTh NOKa3aHUsl NPUOOPOB C MX OKPYTJIECHUEM 10 OJMKaWIIEero ITpUxa
IIKAJIBI.

4) [Tpu He0OXO0MMOCTH IPOBOAUTD CEPUIO U3MEPEHUI B HEU3MEHHBIX YCIOBUAX U
HaXOJUTb CPEIHEE 3HAUCHHUE.

5) 3anuchIBaTh pe3ysbTaThl M3MEPEHUI B BUJE HEpaBeHCTBa X TAX, 0003HA4aTh
ATOT UHTEPBAJ HA YUCIOBOW OCH, COBMAAIOIICH MO BHY CO MIKAJIOH mpudopa.

6) B mpocreilmmx ciyyasx CpaBHMBaTh TOYHOCTb HM3MEPEHUS OJHOPOIHBIX U

Pa3HOPOJHBIX BEJIMYMH IO BEJIMYMHE UX OTHOCUTEIBHON MOTPELTHOCTH.

KpurepueM noctuxeHus IUIaHUPYEMOTO pe3yjbTaTa Ha 0a30BOM YPOBHE CUMTAETCA
BBIIIOJTHEHUE TIPU MPOBEICHUH MPSAMOr0 U3MEPEHHUS M. 2-5; a Ha MOBBILIEHHOM YPOBHE BCEX
NEPEUUCIECHHBIX MYHKTOB 1-6. AOGCOJIIOTHASI OTPENIHOCTh U3MEPEHUS JIJIsl UCIIOIb3yEeMOro
npubopa npejjaraeTcsa B TEKCTE 3aJjaHus WM B CIIPABOYHBIX MaTepuaiax.

1.4 Ilnanupyemplii pe3yabTaT: MPOBOJUTH MUCCIIEI0BAHNUE 3aBUCUMOCTU (PU3HUUYECKUX
BEJIMYMH, 3aKOHOMEPHOCTH KOTOPBIX H3BECTHBI  YYallUMCS:  YKa3blBaTb  3aKOH
(3aKOHOMEPHOCTD), CBSI3BIBAIOMIMI (DHU3HUECKHE BEIMYMHBI, KOHCTPYHUPOBATh YCTaHOBKY,
(bukcupoBaTh pe3yabTaThl MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BETMYHMH B BUJIE TAOIHII U
rpauKoB, AenaTh BHIBOIBI IO PE3yJIbTaTaM HCCIIEAOBAHUA.

YMeHusl, XapakTepu3yoOIIHe JOCTHKEHHUE INIAHUPYEMOTO pe3yibTaTa:

1) KoHCTpynpoBaTh 3KCIIEPUMEHTAIBHYI0 YCTAHOBKY Ha OCHOBE IPEMNJIOKEHHOMU
TUIOTE3bI U U30BITOYHON HOMEHKJIATYphl 000PYJOBAHHSL.

2) [IpoBoauTh MpsIMbIE U3MEPEHUS BEIUYNH, yKa3bIBas MOKa3aHUs B TaOJIHIIEC WIH
Ha rpaduke.

3) Ctpouts rpadvk 3aBUCUMOCTH IO pe3yJIbTaTaM U3MEPEHUH.

4) @opMyIHpPOBATH BHIBOJ O 3aBUCUMOCTH (PU3UUYECKUX BEJTUUHUH.

5) OrneHuBaThH 3HAYCHUE u dbuznyeckuit CMBICTT kod(pdunmeHTa
IPONOPLIMOHATIEHOCTH.

KputepreM AOCTH)KEHHUS IUIAaHUPYEMOTO pe3ysibTaTa Ha 0a30BOM YPOBHE CUMTAETCS
BBIIIOJIHEHHE TIPU MTPOBEACHUM MPSAMOTO U3MepeHus 1. 1-4; a Ha MOBBILIEHHOM YPOBHE BCEX
NEPEYUCIICHHbIX MyHKTOB 1-5.J711 HaxokJIeHusi abCONIOTHOM MOTPEIIHOCTH H3MEPEHHM
yYaluMCsl TPeUIaraloTcsl CHpPaBOYHbIE TAOIMIBI MOTPEIIHOCTEH HCIOJIB3YEMBIX CPEICTB
U3MEPEHNN.

1.5 Inanupyemslii pesyabtar:  [IpoBOANTH KOCBEHHBIE M3MEPEHUS (PUINUECKUX
BEJIMYMH: TIPU BHINIOJHEHUH U3MEPEHUN COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs
IIPEUI0)KEHHOW MHCTPYKLIMH, BBIYUCIIATH 3HAYEHUE BEJIMYUHBI M aHATU3UPOBATD NIOJIYYEHHBIE
pPE3yJIbTATHI C YYETOM 3aJaHHOW TOUHOCTH U3MEPECHUMU.

YMeHus, XapakTepU3yIOIIKE TOCTHKEHUE TUIAHUPYEMOTO PE3ysbTaTa:

1) Ilo u3ydyeHHomMy 3akoHy wiu (opMmysne OmpeaensiTs (U3NUECKUE BEINYUHBI,
MOUIEKAIIME TIPSIMOMY U3MEPEHMUIO.

2) CobupaTh U3MEPUTEIBHYIO YCTAaHOBKY 110 MPEAJIOKEHHOMY IIEPEUHIO0 000pYA0BaHUS.

3) IIpoBoauTh HEOOXOAMMBIE MPSAMBIE U3MEPEHUSI B COOTBETCTBUM C INPEAJIOKEHHOM
UHCTPYKIHEH.

4) 3anuchiBaTh pe3yibTAaThl MPSMBIX M3MEPEHUIl C y4E€TOM 3aJaHHBIX a0COJIOTHBIX
MOTPEIIHOCTEN U3MEPEHHUM.



5) BeauciiATh (C UCMOAB30BaHUEM KAJIBKYJIATOPA) 3HaUYEHUE Z ) U3MEPSEMOMN BETHMYHHBI.

KputeprueM nOCTH)KEHHUS TUIAHUPYEMOTO pe3ylibTaTa Ha 0a30BOM YPOBHE CUMTAETCS
BBIIIOJIHEHHE NPU NPOBEJEHUN KOCBEHHOI0 U3MEpEHHUs 11. 1, 2, 3, 5; a Ha MOBBIILIEHHOM YPOBHE
BCEX NIEPEUUCIICHHBIX MMyHKTOB 1-5. J[11s1 HaxoXaeHus abCOMIOTHON MOTPEIIHOCTH U3MEPEHHIA
y4yaluMcsl MpeasiaraloTcsl CIpPaBOYHbIE TAaOIMLBI MMOTPEUIHOCTEN HMCMOIb3yEMbIX CPEICTB
U3MEPEHNM.

1.6 Ilmanupyemblii  pe3yJabTaT:  AHAIU3HPOBAaTh  CUTyallUM  MPAKTHKO-
OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HUX IMPOSBICHUE M3YUYEHHBIX (PU3NUECKUX
SBJICHUH WJIM 3aKOHOMEPHOCTEN U PUMEHATh UMEIOLTUECS 3HAHUS ISl UX OOBSICHEHMSL.

YMeHusl, XapakTepU3yOIIHe JOCTHKEHNUE IUNIAHUPYEMOTO pe3yibTaTa:

1) Pacno3naBath B CUTyalMsX MPAaKTUKO-OPUEHTUPOBAHHOIO XApaKTepa IMPOSIBICHUE
M3YUYCHHBIX SIBJICHUH, IPOLIECCOB U 3aKOHOMEPHOCTEMN.

2) IlpuMeHsATh, UMEIOIINE 3HAHUS NI OOBSICHEHUS MPOIIECCOB M 3aKOHOMEPHOCTEH B
CUTyalUsX MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

1.7 Ilnanupyemslii pe3yabTat: [loHMMaTh TPUHLIKIIBI JEHCTBUS MAaIlUH, TPHUOOPOB U
TEXHUUYECKUX YCTPONCTB, YCIOBUS O€30MacHOr0 UCIIOIb30BaHUS B TIOBCEIHEBHOM JKU3HU.

YMeHus, XapakTepU3yIOIKE TOCTHKEHUE TUIAHUPYEMOTO PE3ysbTaTa:

1) Paznuyate (yka3biBaTh) NIPUMEPHI HCIOJb30BAHUS B OBITY M TEXHUKE
(bU3HYECKUX SIBJICHUN U TIPOIIECCOB.
2) OOBsICHATH (C OMOPOM HA CXEMBbI, PUCYHKH U T.I.) MPUHIIUI JACHCTBUS MAaIlIUH,

npuOOpPOB U TEXHUYECKUX YCTPOWMCTB M YCIOBHUS HMX O€30IaCHOTO HCHOJb30BAHUS B
IIOBCETHEBHOM KU3HU.

1.8 Ilnmanupyemblii pe3yabTaT: HCIOJIb30BATh IMPU BHIOJHEHUH YYEOHBIX 3a7ad
HAyYHO-TIOMYJISIPHYIO JIUTEPATypy O (HU3WYECKUX SBIICHUSX, CIPABOYHBIC H37aHUsS (HA
OYMa)KHBIX U 3JICKTPOHHBIX HOCUTEIISIX U pecypchl Internet).

YMeHus1, XapakTepU3yoIKe JOCTUKEHUE TNIAHUPYEMOTO PE3yJIbTaTa:

1) Hcronp30BaTh MPH BRIMIOTHEHUN YUEOHBIX 33/1a4 CIIPABOYHBIE U3AHU.

2) [Ipy uTeHWM Hay4IHO-TIOMYJSPHBIX TEKCTOB OTBEYAaTh HA BOIPOCH 10
COJIEP’KaHUIO TEKCTA.

3) [Tornmath CMBICT (U3NYECKUX TEPMHHOB TPHU YTCHUU HAYYHO-MOIMYJSIPHBIX
TEKCTOB.

4) [Tonumates uHOpMaLIKIO, TPEACTABICHHYIO B BUJE TaOIHI, cXeM, Irpa)uKOB U
JayarpamMm # mpeo0pa3oBbIBaTh HHGOPMAITUIO U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO.

5) [IpumensTh WHGOPMALMIO W3 TEKCTOB (PU3UYECKOTO CONEpKaHUSA TIpH

BBHITIOJTHEHUHY YYEOHBIX 3a/1a4.
2.1 IlnanupyeMblii pe3yJabTaT: pacrno3HaBaTh (PU3UYECKUE SBJICHUS U OOBSCHSITH Ha
OCHOBE UMEIOIINXCS 3HAHUW OCHOBHBIE CBOMCTBA UJIM YCIOBUS IPOTEKAHUS SIBIICHUMN
YMeHus1, XapakTepU3yoIKe JOCTHKECHUE TNIAHUPYEMOTO PE3yJIbTaTa:

1) Pacno3HaBaTh SIBJIEHHE II0 €ro ONPEIECICHUIO, OMNHCAHHUIO, XapaKTEPHBIM
IIPU3HAKaM.

2) Pa3nuuate 111 TaHHOTO SIBJIEHUS OCHOBHBIE CBOKCTBA WJIM YCJIOBUS TPOTEKAHUS
SIBJICHMUSL.

3) OOBsCHATH HA OCHOBE MMEIOUIMXCSI 3HAHUM OCHOBHBIE CBOMCTBA WJIA YCJIOBHS
POTEKAHUS SIBJICHUS.

4) [IpuBOANTH MpPUMEPHI UCTOIB30BAHMS SIBJICHUS HA MPAKTUKE (WM MPOSIBICHUS

SBJICHUSI B TIPUPOJIC)



2.2 Ilnanupyemsblii pe3yabrar: ONUCHIBATh M3YUCHHBIE CBOMCTBA T M (PU3NUYECKUE
ABJICHUS, MCIONB3Ys  (U3NUYECKHUE BEIMYUHBI, IpU OIMCAaHWH, BEPHO IEepeJaBaTh
(bu3NYECKU CMBICI HCIONb3YyEeMbIX BEIMYWH, WX 0003HAYCHMS] M EAMHMIIBI W3MEpPEHUS;
yKa3biBaTh (OpPMyJbl, CBA3BIBAIOIINME [AaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTHMH
BEJIMUMHAMU, BBIYUCIIATh 3HaUYE€HUE (PU3NUECKON BETUYHHBI.

YMeHus1, XapaKTepU3yIOIIHNE JOCTHKEHUE IIJIAHUPYEMOTO pe3yJIbTaTa:

1) OnuckIBaTh U3YUYEHHBIE SIBJICHUS, UCTIONB3Ysl (DU3NYECKUE BEIMYUHBI, pa3inyas
(bu3MYECKU CMBICI UCIIOIB3YEMOU BEJIMUMHBI, €€ 0003HAYEHUS U €IMHUIIBI U3MEPEHUS.
2) Hcnonb30Bath JU1sl BRISIBJICHUS! CBOMCTB TeJ, SIBICHUN U NPOLECCOB (HU3NUECKUE

BEJIUYUHBI M (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMMU.

3) BrruncasTe 3HaueHUE BETUYUHBI [TPU aHAJIU3E SIBJICHUM.

2.3 IliianupyemMblii pe3yJbTaT: aHATU3UPOBATh CBOMCTBA Tell, (PU3NUYECKUE SIBJICHUS U
MPOLECCh, HCIMONb3Ysd (PU3NYECKHE 3aKOHbI M NPUHLUIBL, TPH OSTOM CIOBECHYIO
(GbOpMyIIMPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BhIPAKEHUE.

YMeHus, XapakTepU3yOIKeE JOCTHKEHUE TUIAHUPYEMOTO PE3ybTaTa:

1) Pasznuyath cioBecHyI0 (OPMYIUPOBKY U MaTEMATHUECKOE BBIPAXKEHHUE 3aKOHA.

2) [IpuMeHATh 3aKOH 1Sl aHAJIM3a MPOLIECCOB U SIBJICHUM.

2.4 Ilnanupyemblii pe3yabTaT: peuiaTh 3aJa4u, UCTOIb3Ysl QU3NUECKUE 3aKOHBI: Ha
OCHOBE aHaJlh3a YCIOBUA 3aJaud 3alUChIBaTh KPATKOE YCIOBHE, BBIACIATH (hU3MUYECKUE
BEJIMYUHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEIIEHUs] U TPOBOJUTH PACUEThI.

YMeHus, XapakTEpU3YIOLINE TOCTHKEHUE TUIAHUPYEMOTO PE3yJIbTaTa:

1) [Ipumensaty 3axkoHbl W (OPMYJIBl [JIsl PELIEHUS pacyeTHBIX 3a7ady C
UCIOJIb30BaHueM | (hOpMyIIbl: 3aTUCHIBATh KPATKOE YCIOBUE 3a7auH, BBIACIATH (PU3HUECKYIO
BEJIMYUHY, HEOOXOIUMYIO JIJISl €€ PEICHUs U TPOBOAUTDH pacueThl (PU3MUECKON BETMYUHBI.

2) [IpumensiTb 3akoHBI W (GOPMYJNBI JJI pEHICHUs pPacyeTHBIX 3a7ad, ¢
UCIIOJIb30BaHWEM He MeHee 2 (GopMyll: 3alUCBHIBATh KPATKOE YCJIOBHME 3aJaud, BBIICIATH
¢buznueckre BeMUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE JIJISl €€ PELUICHUS] U IPOBOAUTH PACUETHI
(M3UYECKON BEIIMYUHBI.

®OPMbLI U CPEJICTBA KOHTPOJIA

OCHOBHBIMM METO/JAMH MPOBEPKH 3HAHUN M YMEHUN ydalluxcs Mo (PU3MKE SBIISIOTCS
YCTHBIA ONPOC, MUCbMEHHbIE U J1abopaTtopHbie paboThl. K mucbkMeHHbIM (hopMaM KOHTPOJIS
OTHOCSTCS: (PU3UYECKHE TUKTAHTBI, CAMOCTOSITENIbHBIE M KOHTPOJbHBIE DPAOOTHI, TECTHI.
OcHOBHBIE BU/IbI IPOBEPKH 3HAHUN — TEKyIllass U UTOroBasd. Tekyinas npoBepKa NpOBOAUTCS
CUCTEMATUYECKU U3 YPOKa B YPOK, @ UTOIOBAsI — [10 3aBEPLIEHUHU TEMBI (pa3zeiia), IKOJIbHOTO

Kypca.

Hwxke mnpuBeneHsl  00OOIICHHBIE IUIaHBI YCTHBIX OTBETOB YYAIIMXCs, KPUTEPUU
OIICHWBAHUS YCTHBIX OTBETOB, MTUCHMEHHBIX KOHTPOJIBHBIX U JaOOPAaTOPHBIX padoT, a TaKXKe
nepedyeHb OMMOOK, OTHOCSIIMXCS K TPYObIM U HErpyObIM OIITMOKAaM M HEJ0UETaM.



OBOBIHIEHHBIE IIVIAHBI YCTHBIX OTBETOB YUHAILIIUXCA

Du3zuueckoe saejienue

Nk W=

[Tpu3Haku siBJIEHUS, IO KOTOPHIM OHO OOHApYKUBaeTCs (WM ONpe/iesieHue).
VYcnoBust, Ipu KOTOPBIX IPOTEKAET SIBJICHHE.

CBs13b JAHHOTO SIBJICHUSA C JPYTUMHU.

OOBbsicHEHUE SIBJICHUSI HA OCHOBE HAYYHOU TEOPHH.

PUMEPHI UCIIOJIH30BAHUS SIBJICHUSI HA MPAKTHUKE.

Du3uuecKkuii onvim

SNk W=

[{ens ombiTa.

Cxewma orbITa.

VY cioBus, MPHU KOTOPBIX OCYIIECTBISIICS OMBIT.
XoJ ombITA.

PesynbTar onbira.

Du3uueckoe nonamue, B TOM YHUCIIC duzuueckan eeiuyuna

Nk W=

SIBNeHKEe WK CBOMCTBO, KOTOPOE XapaKTePHU3yET JaHHOE MOHATUE (BEIUYMHA).
OnpeneneHue NOHATUS (BETUUYUHBI).

DopMyJibl, CBA3BIBAIOIINE TAHHYIO BEIMUUHY C APYTUMH.

EavHUIIBI BEIMYUHBI.

CriocoObl U3MepeHUsl BETMYUHBI.

3axkon

l.
2.
3.
4.

(DOPMYJ'II/IPOBKa N MaTEMAaTHYCCKOC BBIPAKCHUC 3aKOHA.
OHBITLI, IMMOATBCPKAAIOIINUEC CITPABCAJIMBOCTE 3aKOHA.
HpI/IMCpBI IMOATBCPKACHNA 3aKOHA HAa ITPAKTHUKE.
YcnoBus IIPUMCHCHUS 3aKOHA Ha IMMPAaKTHUKE.

Duzuueckas meopus

Nk W =

OmnbITHOE 000CHOBaHHE TEOPUHU.

OCHOBHBIC IOHATHSL, ITOJIOKEHUS, 3aKOHBI, IPUHIIUIIBI B TCOPUH.
OCHOBHBIE CIIEICTBUS TEOPHH.

[TpakTueckoe NpUMEHEHUE TEOPUHU.

['paHuLIBl IPUMEHUMOCTH TEOPHH.

Ipubop, mexanuszm, mauwiuna

1.
2.
3.

Ha3znauenue ycrpornicraa.
Cxema ycTpoiicTsa.
[IpuHIMIT 1ENCTBUSL YCTPOMCTBA.



4. IlpumeHeHuE U MpaBUIIa OJIb30BAHUS YCTPONCTBOM.

KPUTEPUHU OIIEHUBAHMUA

O1leHKA OTBETOB VYAIIIMXCSH

OueHka 5 cTaBUTCS B TOM CJIy4ae, €ClId y4allunics

® T[IOKa3bIBACT BEPHOE MOHUMAHUE (DU3UIECKOM CYITHOCTH PACCMATPUBACMBIX
SIBICHUM Y 3aKOHOMEPHOCTEW, 3aKOHOB U TEOPHM, JAET TOYHOE ONPEICICHUE U
VCTOJIKOBAHUE OCHOBHBIX MOHATHUH, 3aKOHOB, TEOPHIA, a TAKKE IPABUIILHOE
onpeeraeHre GU3NIEeCKUX BEJIMYUH, UX €UHUI U CLIOCOOOB U3MEPEHUS;

® [IPaBUJILHO BBIMOJIHSAET YEPTEKH, CXEMbI U TpadUKH;

® CTPOWT OTBET MO COOCTBEHHOMY IIJIaHY, COITPOBOXKIAET PACCKA3 HOBBIMU
MIPUMEPAMHU, YMEET IPUMEHUTH 3HAHUS B HOBOW CUTYallUH IPU BHIIIOJIHEHUU
MPAKTUYECKUX 3aJaHUM;

® MOJKET YCTAHOBUTH CBA3b MEK/ly U3Y4a€MbIM U PAHEE U3YYECHHBIM
MaTepHaioM Mo Kypcy GU3HUKH, a TAKKE C MaTeprUaioM, YCBOEHHBIM MpU
W3YUYEHHH IPYTUX MPEIMETOB.

Ouenka 4 cTaBUTCS, €CJIM OTBET YUEHHUKA

® YJIOBJIETBOPSIET OCHOBHBIM TPeOOBAaHUSAM K OTBETY Ha OIIEHKY 5, HO J1aH 0e3
UCII0JIb30BaHUsI COOCTBEHHOTO TJIaHA, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS
3HaHUI B HOBOM cUTyaluu, 0€3 UCIOJIb30BaHUS CBA3EH C paHee U3yYEHHBIM
MaTepruaioM U MaTEpUAJIOM, YCBOEHHBIM IPU W3YyUYECHUH JAPYTUX NPEIMETOB;

® ©CITU y4alluics JOIMyCTHII OJHY OITMOKY WM HE OoJiee IBYX HEJ0UYETOB U
MOKET UX UCITPABUTH CAMOCTOSTEIILHO WJIH C HEOOJIBIIION TTOMOIIBIO YIUTEIIA.

Ouenka 3 CTaBUTCS, €CJIM yUAIIUHCS

® MPABWJIBHO MOHUMAET (PU3NYECKYIO CYIIHOCTh PACCMAaTPUBACMbIX SIBICHUN U
3aKOHOMEPHOCTEM, HO B OTBETE UMEIOTCS OTAEIbHbIE TPOOEIbl B YCBOCHUH
BOIPOCOB Kypca (PU3UKH, HE MPENATCTBYIOIINE JAIbHEHIIIEMY YCBOCHUIO
IPOrpPaMMHOT0 MaTepUaa;

® yMeeT IPUMEHSATH MOTyUYCHHBIC 3HAHUS IIPH PEIICHUH MTPOCTHIX 3a7a4 C
UCTIOJIb30BaHUEM TOTOBBIX (POPMYJI, HO 3aTPYAHSICTCS MPHU PEIICHUH 3a1ad,
TpeOYIOIUX MpeoOpa3oBaHus HEKOTOPHIX (GOPMYIT;

e JOmyCTUJ He O60Jee 0HOM rpy0oil OMMMOKY 1 JIBYX HEIOYETOB, HE OoJee
OJIHOM rpy0Oo¥i U 0HOM HerpyOoi OMOKH, HEe OoJiee IBYX-TpeX HErpyObIxX
OImMOO0K, OJTHON HErpyOo OMMOKHN 1 TPEX HEI0UYETOB;

® JIOMYCTUJI YE€THIPE WM TIATHh HEJIOUYETOB.



OueHka 2 CTaBUTCS, €CJIM yUaIIUHCS

® HE OBJIaJIe] OCHOBHBIMH 3HAHUSIMH U YMEHHSIMH B COOTBETCTBHUHU C
TpeOOBaHUSAMU MPOTPAMMbI U IOMYCTUI OOJIbIIE OMTHOOK U HEI0UETOB, UEM
HE00X0AMMO IS OLIEHKH 3.

Ounenka 1 ctaBUTCS B TOM ClIy4dac, €CJIM YYCHHUK

® HC MOJXCT OTBCTHUTb HM Ha OAWH U3 IIOCTABJICHHBIX BOIIPOCOB.

O1neHka NMCbMEHHBIX KOHTPOJbHbBIX PadoT

Ouenka 5 ctaBuTcs 3a paboTy, BBIIOJHEHHYIO MOJIHOCTHIO 0€3 OIMO0K U
HEJI0YETOB.

Ouenka 4 craBuTcs 3a pabOTY, BRIIOJHEHHYIO IMOJIHOCTBIO, HO TIPY HAJIMYUU B HEH
He OoJiee 0THOM HerpyOoi OMMOKYM 1 OJHOTO HeIo4YeTa, He 0oJiee TpeX HEJ0UETOB.

OueHnka 3 cTaBUTCS, €CITU YYCHHUK IPAaBUIBLHO BBITIOJHWI HE MeHee 2/3 Bceil paboThl
WJIU JIOMYCTUJI He OoJiee 0JTHOM Ipy0oi omMOKHU U ABYX HEJA0UETOB, HE 0oJiee OTHOM Ipy0oit
U OJTHOM HEerpyOoit omuoku, He 00j1ee TpeX HErpyObIX OMMOOK, OJJTHON HErpyOol OMIMOKY U
TpeX HEJO0YETOB, MPU HATUYUHU YETHIPEX-TSATH HET0UYETOB.

OueHka 2 cTaBUTCS, €CJIM YUCIIO OUTMOOK U HEJ0UETOB MPEBBICKIIO HOPMY IS
OLICHKH 3 WJIM IPABUJIBLHO BBITIOJIHEHO MeHee 2/3 Bcelt paboThI.

OHeHKa 1 CTaBHUTCs, €CJIM YHCHHUK COBCCM HC BBIIIOJHWII HU OJJHOT'O 3a/IaHH.

OueHka JjabopaTopHbIX padoT

OueHka 5 cTaBUTCS, €CIIM YUYAIIUICS BBINOJIHSAET paboTy B MOJTHOM 00BEME C
COOJII0/IEHHEM HEOOXOAMMOM MOCIEeI0BATENLHOCTH MPOBEICHUS ONIBITOB U U3MEPEHUIA;
CaMOCTOSITEIIHO M PallHOHATIFHO MOHTHUPYET HEOOXOAMMOE 000PYTOBAHKE; BCE OTBITHI
MIPOBOJIUT B YCIIOBUSIX U PEKUMaX, 00€CIICUNBAIOIINX MOJTYYCHUE MPABIIIBHBIX PE3YyIbTATOB
Y BBIBOJIOB; COOMIOZAET TpeOOBaHUS MTpaBmiI 0€30MMACHOTO TPY/Ia; B OTYETE MPABHIIBHO U
AKKypaTHO BBIMOJHSET BCE 3aMKUCH, TAOIUIIbI, PUCYHKH, UYEPTEKHU, FPaUKU, BHIYUCICHHUS;
MPABUJIBHO BBIMOJHAET aHAIU3 MTOTPEIIHOCTEH.



Ouenka 4 cTaBUTCS, €CITU BHITIOJHEHBI TPEOOBAHUS K OIIEHKE 5, HO JOIYIICHO JIBa-

TpH HeJo4eTa, He 60Jee 0AHOM HErpyOoi OMOKHM M OJTHOTO HEeI0YeTa.

Ounenka 3 ctaBuTCS, €Ciu padoTa BRIMOJIHEHA HE MOTHOCTHIO, HO 00bEM

BBIMIOJTHEHHOM YacTH TAKOB, 9YTO HO3BOJIACT IMOJYIUTDH HPABUIIbHBIC PE3YJILTATHI U BHIBObI,

CCJIM B XO€ IIPOBECACHUA OIbITA 1 I/ISMCpCHI/Iﬁ ObLIN AOIIYIICHBI OIITNOKH.

Ounenka 2 cTaBUTCS, €CIM pad0Ta BBIMOJIHEHA HE MOJTHOCTHIO, M 00BEM

BBIMIOJJHEHHOM YacTH pa6OTbI HC ITO3BOJIACT CACIIATh IIPABUJIbHBIC BBIBOABI; €CJIN OIIbITHI,

HU3MCPCHU:A, BBITYUCJICHUA, Ha6J'HOI[eHI/I$I IMPOU3BOANIINCH HCIIPABHUIIBHO.

Ounenka 1 cTaBUTCS, €CIM YUYAIIUIICS COBCEM HE BBIMOJIHUI padoTy.

Bo Bcex cimyuasix onieHKa CHI)KAeTCsl, €CliM YUYEHUK He co0Ironan TpeboBaHui
paBuJI O€30M1aCHOTO TPYIa.

HEPEYEHDb OLIMBOK

I'pyovie oumunorku

e

He3nanue onpeneneHnii OCHOBHBIX IMOHSTHI, 3aKOHOB, TIPABHJI, OCHOBHBIX
MIOJIOKEHUH TeopuH, (OpMYIT, OOLIETPUHATHIX CUMBOJIOB 0003HAYCHUS
bu3HYECKUX BETNYHH, SAMHHI] UX H3MEPEHUS.

HeymMmeHune BBIIECTSTH B OTBETE TJIABHOE.

HeyMmeHne mpuMeHS T 3HAHUS TSl PEIICHUS 33a]1a4 U 00BICHEHUS
bu3HYECKUX SBICHUN; HEMPABIILHO CPOPMYITHPOBAHHBIC BOIIPOCHI 3a/1a4H
WJIA HEBEPHBIE OOBSICHEHHS X0/1a €€ PelICHMsI; He3HAHUE TPUEMOB PEIICHHUS
3a/1a4, aHAJIOTMYHBIX pPaHee PEIICHHBIM B KJIAcCe; OMMMOKH, ITOKA3bIBAOIINE
HEIMPaBUJILHOE IIOHMMAHNUE YCIIOBHS 3a]]a4¥ WJIM HEMTPaBUIILHOE
WCTOJIKOBAaHUE PEIICHUSI.

Heymenue untaTth ¥ cTpOUTh TpaUKU ¥ IPUHIIMITHAIBHBIE CXEMBI.
Heymenue moarotoBuTh K paboTe yCTAaHOBKY WK JTabOpaTOpHOE
o0opyaoBaHue, IPOBECTH OMBIT, HEOOXOANMBIC PACUETHI MU MCTIOJIb30BaTh
MOJTyYEHHBIC JaHHBIC JJIs1 BEIBOJIOB.

HebpexHoe oTHOIIEHHE K Ta00paTOpHOMY 000PYIOBAHHUIO M U3MEPUTEIHHBIM
npudopam.

HeymeHue onpeaenuTs oKa3aHue H3MEPUTEIHLHOTO Mproopa.

Hapymenne TpeGoBaHuil mpaBui 0€30MaCHOTO TPY/a MPHU BHITIOTHECHUH
IKCIIEPUMEHTA.

Hezpyowvie oumtuoku

l.

Hetounoctu hopMynupoBoOK, onpeiesIeHUi, MOHITHH, 3aKOHOB, TEOPUH,
BBI3BAHHBIC HETIOJHOTOM 0XBAaTa OCHOBHBIX MPU3HAKOB ONpPEIEIIEMOrO
MOHSATHS; OIIMOKH, BbI3BAHHBIE HECOOIIOJIEHUEM YCIIOBU MTPOBEACHUS OIbITA
WJIA U3MEPECHUN.



2. OmuOKu B YCTOBHBIX 0003HAUCHUSIX HA TPUHITUITHATBHBIX CXEMaX;
HETOYHOCTH YepTexel, rpad) kOB, CXEM.

3. Ilpomyck wim HETOYHOE HAMMCAHUE HANMEHOBAHHUM €TUHUILL (PU3UIECKUX
BEJIMYMH.

4. HepanuuoHalbHBINA BBIOOP XO/1a PEIICHUS.

Heoouemut

1. HepaumoHnanbHbI€ 3a1IUCH MPU BBIUMCICHUAX, HEPAIIMOHATIbHBIE TPUEMBbI
BBIUMCIICHH, TPeoOpa30BaHUN U pELICHHI 3a/1a4.

2. ApudmeTrndeckre OmUOKN B BEIYUCICHUSIX, €CIIM ATH OMIUOKU Tpy0do He

UCKaXaloT peajJbHOCTh MOJYyYEHHOTO Pe3ybTaTa.

OTzenbHbIE TOTPENIHOCTU B (POPMYIIUPOBKE BOMPOCA HIIM OTBETA.

HeOpexHoe BBITIOTHEHNE 3alTUCei, YepTexkel, cXxem, rpaduKoB.

Opdorpaduyeckre 1 MyHKTyallMOHHbBIE OIITHMOKHU.

wnobhw

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

TexHnuyeckue cpeacTBa: MHTEPAKTUBHAS 10CKA, MYyJIbTUMEAUINHBIN IPOEKTOP.

Homenkmatypa ydeOHOro o0oOpymoBaHUSI TO (QHU3MKE OMpEesieTcss CTaHaapTaMu
¢dusznueckoro oOpa3oBaHHS, MHHHUMYMOM COJEp)KaHUs ydeOHOro marepuaia, Oa3ucHOU
IporpaMMoin 00IIero 00pa3oBaHuUs.

JlJis IOCTAaHOBKHU JAEMOHCTPALUNA TOCTATOYHO OJTHOTO DK3EMIUISIpa 000pyIOBaHUS, IS
(GpOHTATBEHBIX Ja00PaTOPHBIX PAOOT HE MEHEE OJTHOTO KOMILJIEKTa 000PY0BaHUS HA TBOUX
yUaIIXCA.

YYEBHO-METOJINYECKOE OBECIIEYEHHUE

JIMTEPATYPA JUIA YYUTEJIA
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MNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma COOTBETCTBYET TpeOOBaHUSM (eAepaTIbHOTO TOCYIApPCTBEHHOTO
00pa3oBaTeIbHOIO CTaHJAapTa oCHOBHOTO oOmiero oopaszoBanus (PI'OC), yTBepkaeHHOTO
npukazoM MuHHcTEepcTBa OoOpa3zoBaHuss u Hayku PD ot 17.12.2010 r. Ne 1897 «O6
yTBepxaeHnn DenepalbHOT0 rOCyAapCTBEHHOT0 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOTO
o01mero o0pa3oBaHus», U MPUMEPHON OCHOBHOW 00pa30BaTeIbHOW MPOTPaMMbl OCHOBHOTO
obmiero oOpa3oBaHMs, OJOOPEHHOW pemieHneM (eaepalbHOTO yUeOHO-METOIUIECKOTO
oObenuHeHus o obmemy oopazoanuto ot 08.04.2015 . Ne 1/15.

Pabouas mporpamma mo ¢usuke ans 9 kjgacca COCTaBlIieHa Ha OCHOBE IMPUMEPHOU
porpamMmbl OCHOBHOI'O 0011ero oOpazoBanus o ¢gusuke noj peaakuuen B. A. Opnosa, O.
®. Kabapauna, B. A. KopoBuHa u ap., aBropckoi nporpammbl «duszuka. 7-9 knacce» B.B
benara, B.B. Xymaea, M.A JlomauenkoBa, IO.A IlaneOparieBa, ¢eaepaibHOTO
KOMITOHEHTA rOCYJJapCTBEHHOTO CTaHIapTa OCHOBHOTO 00111ero oopa3oBanus no dusnke 2004
r.

Pabouast mporpaMma KOHKPETH3UPYET COIEP KaHNE MPEAMETHBIX TEM 00pa30BaTEIbHOTO
CTaHJapTa, JaeT pacmpesesieHne Y4eOHbIX 4acoB MO paslieiaM Kypca, MOCIe0BaTeIbHOCTD
M3Y4YEHUST pa3liesioB (U3UKH C yU4eTOM MEKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKA y4eOHOro TmpoIlecca, BO3PACTHBIX OCOOCHHOCTEM ydalluxcsi, OIpenesseT
MUHUMAJIbHBI HA0Op JIEMOHCTPAIIMOHHBIX OMBITOB, JA0OPATOPHBIX PabdOT, KaJeHAapHO-
TEMaTUYECKOE IIIaHUPOBAHUE KypCa.

N3yuenne (u3uMku Ha CTYNEHH OCHOBHOIO 00IIero oOpa3oBaHMs HAINpPaBJICHO Ha
JOCTHKECHUE CJACAYIOLIUX LeJIeH:

» OCBOEHHE 3HAHHMH O MEXaHMUYECKUX, TEIUIOBBIX, MEKTPOMArHUTHBIX M KBAHTOBBIX
SBIICHUAX; (U3NYECKUX BEIMYMHAX, XapaKTEPU3YIOUIMX OSTH SBJICHUS; 3aKOHaX,
KOTOPBIM OHM TOAYMHSIOTCS, METOAAX HAayYyHOrO TIO3HAHUS MPHPOIBI |
¢dopmMHupoBaHUE Ha STON OCHOBE MPEJCTABICHUHN 0 PU3NUECKON KapTHHE MUPA;

» OBJIAJICHHE YMEHUSIMH MTPOBOJUThH HAOIIOCHHS TPUPOIHBIX SBJICHUN, ONMCHIBATH U
00001maTh pe3ynbTaThl HAOMIOACHHM, HCIOJB30BaTh MPOCTHIE H3MEPUTEIbHbIC
npuOoOpbl 11 HU3yuyeHUs (U3HUECKUX SIBICHWUN, MPEICTaBISATh PpPE3yJIbTaTh
HAOIOICHUI WM W3MEPEHUI C OMOIIbIO TaOIuI], rpagMKOB U BBISBIATH HA 3TOU
OCHOBE HMIIMPHUYECKUE 3aKOHOMEPHOCTH, MPUMEHSTH IOJIy4YE€HHbIE 3HAHUSA IS
OOBSICHEHUSI Pa3HOOOpA3HBIX MPHUPOJIHBIX SBJICHHM UM MPOILECCOB, NPHUHIIUIIOB
JeMCTBUS BKHEHIINX TEXHUYECKUX YCTPOIMCTB, AJIs pelieHns: GU3NIecKux 3a/1ad;

» pa3BUTHE TI03HABATEIBHBIX HMHTEPECOB, WHTEUICKTYyadbHBIX M  TBOPYECKHX
CIOCOOHOCTEH, CAMOCTOSTENBHOCTH B IPUOOPETEHUN HOBBIX 3HAHU, IPU PELICHUH
¢uznyeckux 3amady U BBIIOJIHEHUU OSKCICPUMEHTAIBHBIX HCCIEAOBAaHUN C
UCIOJIb30BaHUEM HHPOPMAITMOHHBIX TEXHOJIOTU;

» BOCIHUTaHUE YOEXIEHHOCTH B BO3MOXXHOCTU TIO3HAHHSI 3aKOHOB TIPUPOJBI, B
HEOOXOIMMOCTH Pa3yMHOT'0 UCIOJIb30BAaHMS JOCTHKEHUI HAYKH U TEXHOJIOTUN IS



TABHEHIIET0 Pa3BUTHS YEIOBEUECKOTO OOIIECTBA, YBAKEHUS K TBOpIAM HAYKH U
TEXHUKHU, OTHOIICHUS K (PU3MKE KaK K AJIEMEHTY OOIICYeIIOBEUECKOU KYJIbTYPBI;

» WCIIOJIb30BaHUE MOJYYCHHBIX 3HAHUH M YMEHUH AJISl PEIICHUs PAKTHYECKUX 3a]a4
TIOBCETHEBHOM KHM3HU, 00eCTieyeHnsl O0€30MaCHOCTH CBOEH JKWU3HU, PallMOHAIBLHOTO
VICTIOJIb30BAHUS I OXPaHbl OKPY)KAIOIIEH CPEJIBL.

Ha ocHoBanmm TpeOOBaHUII K pe3yibTaTaM OCHOBHOTO o0Imiero oOpa3oBaHws,
MPEJCTABICHHBIX B )eIepaIbHOM IrOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE OCHOBHOTO
oOmiero o0Opa3oBaHUs, B COJEp)KaHUU paboyeil yueOHOW mporpamMmbl MpeanojaraeTcs
peamu3oBaTh AKTyaJlbHbIE B  HACTOSIIEE BpPEeMs KOMIIETEHTHOCTHBIM, JMYHOCTHO-
OPHEHTHPOBAHHBIH, U IESITEIBHOCTHBIHN MOIXO/IbI, ONIPEICISIOIUE 3aAa41 00y YeHHsI:

» npuoOpeTeHne pU3NIEeCKUX 3HAHUI U YMEHUIA,

» oBINaJieHHe 00OOIEHHBIMU CIIOCOOAMH MBICIHTEILHON, TBOPUYECKOW ACATEILHOCTH;

» OCBOCHHE KOMITETEHIHIA: y4eOHO-TI03HABATEIBHOM, KOMMYHHUKaTHBHOM,
peIIEeKCUBHOW, JIMYHOCTHOTO CaMOPa3BUTHS, [EHHOCTHO-OPHEHTAIIMOHHOW U
poecCHOHATEHO-TPYA0BOTO BHIOOPA.

OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA

dusznyeckoe 00pa3oBaHWE B OCHOBHOM IIKOJIE JODKHO 00ecnedyuTbh (OPMUPOBAHUE Y
o0yy4aromuxcsi MPeICTaBIeHUIl O HAay4yHOW KapTHHE MHpa — BaXXKHOIO pecypca Hay4dHO-
TEXHUYECKOTO  Tporpecca, O3HAKOMIJIeHHMEe  oOydarommxcsi ¢ (QU3HYecKuMH U
ACTPOHOMHMYECKUMH  SBJICHUSIMH, OCHOBHBIMU NpPUHIMUIAMU pabOThl MEXaHHU3MOB,
BBICOKOTEXHOJIOTUYHBIX YCTPOWUCTB M MPHOOPOB, pa3BUTHE KOMIETEHIUI B pEIIeHUU
MH)XCHEPHO-TEXHUYECKUX U HAyUYHO-UCCIIEI0BATENbCKUX 3a/1a4.

OcBoenue yuebHoro mpenMera «Ou3rka» HaAMpapiIeHO HA Pa3BUTHE y OOYYArOIIUXCS
MpEeICTaBICHUI O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U JIBUYKEHUS MAaTEpHUU, HA
OCBOCHHME OOydaromMMHUCA OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH NPUPOAHBIX SIBICHUH,
co3/laHHe YCJIOBUH At (hOPMUPOBAHUS HHTEUIEKTYaJbHBIX, TBOPYECKHX, I'PAKTAHCKHX,
KOMMYHHUKAIIMOHHBIX, HMH(QOPMALMOHHBIX KoMIeTeHUuH. OOydaromuecs OBIAJICIOT
HAYYHBIMH METOJaMM pELICHHUS pAa3JIUYHbIX TEOPEeTHUYECKUX U TPaKTHUECKUX 3ajad,
yMEHHUsIMH  (OPMYJIMPOBATh THUIOTE3bl, KOHCTPYHPOBATh, MPOBOJIUTH OSKCIEPUMEHTHI,
OLICHHMBATh U aHAJIM3UPOBATH MOJYYECHHBIE PE3YJbTaThl, COMOCTABIATh UX C OOBEKTUBHBIMU
pealisMU KU3HU.

YueOnsiit npeamet «dusnka» cnocodcTByeT HOPMUPOBAHHIO Y 00YHAIOIINUXCS YMEHHIMA
0e30macHO UCMOIb30BaTh J1a00OpaTOpHOE 00OPYAOBaHUE, MPOBOAUTH €CTECTBEHHO-HAYUHbIE
MCCIIEIOBAaHMSI M DKCIIEPUMEHTBI, aHAJIM3UPOBATh MOJTY4YEHHBIE PE3yIbTaThl, IPEACTABIATH U
HAY4YHO apryMEHTHPOBATH MOJTY4YE€HHBIE BBIBOIBI.

Uzyuenne npenmera «Dusmka» B yactu POPMUPOBAHUS Y OOYHAIOMIMXCA HAYYHOTO
MHUPOBO33PEHUs, OCBOCHHSI OOLIIEHAYYHBIX METOIOB (HAOII0IeHIE, U3MEPEHHE, SKCTIEPUMEHT,
MOJIETTUPOBAHUE), OCBOCHUS MTPAKTUIECKOTO MPUMEHEHUS HayUYHbIX 3HAHUN (PU3UKH B JKU3HU
OCHOBAaHO Ha MEXMPEIMETHBIX CBA3SX C mpeameramu: «Marematukay, «MHpopmaTHKay,



«Xumus», «buonorus», «l'eorpadus», «Okonorus», «OCHOBBI  0€30MACHOCTH
XKU3HenesTenpHoCcTHY, «Mctopus», «Jluteparypa» u ap.

Kypc ¢usuku B mporpamMme OCHOBHOTO OOIIEro 0Opa3oBaHMsS CTPYKTypHpPYeTCs Ha
OCHOBE PACCMOTPEHUS Pa3IUYHbIX (POPM JBMXKCHHUS MaTepUU B MOPSIKE UX YCIOKHECHHUS.
@du3rMKa B OCHOBHOM WIKOJIE M3Y4aeTCsi Ha YPOBHE PACCMOTPEHUS SIBICHHUN MPUPOIBI,
3HAKOMCTBA C OCHOBHBIMU 3aKOHAaMU (DU3UKU U NMPUMEHEHHEM 3THX 3aKOHOB B TEXHHKE U
ITOBCEIHEBHOM JKM3HMU.

Oco0oe BHUMaHKE MPU MOCTPOEHUHU Kypca YAENIseTCss TOMY, 4TO (PU3UKa U €€ 3aKOHbI
SABJISIFOTCSL SIAPOM BCEro €CTecTBO3HaHUA. [lo3TOMy KIrOUEBOM 3a1adel Kypca SBISIETCA
(dbopMHUpOBaHNE Yy yYAIIUXCS MPEACTABICHUN O METOJaX HAYyYHOTO MO3HAHUS MPUPOIBI U
¢dbu3mdeckol kapTuHbBl Mupa B 1ieroM. CoBpeMeHHas (u3mka — OBICTPOPA3BUBAOIIASICS
HayKa, W €€ JOCTWIKEHUS OKa3bIBAIOT BIMSHWE Ha MHOTHE CQepbl YeIOBEUECKON
nesitenbHOoCcTH. Kypce 6azupyeTcst Ha TOM, 4yTO (pr3uKa ABIISETCS SKCIEPUMEHTAIbHON HAYKOM,
U €€ 3aKOHbI ONTUPAIOTCS Ha (DaKThl, yCTAHOBJICHHBIE MPU OMOITU ONBITOB. dU3MKa — TOYHAs
HayKa U MU3y4aeT KOJIMYECTBEHHbIE 3aKOHOMEPHOCTH ABJICHUI, TO3TOMY OO0JbIIIOE BHUMAHUE
YAENIAETCS MCIOJb30BAaHUI0 MAaTEeMAaTHUECKOTO ammapara npu (HopmMyaupoBke (PU3NUECKHX
3aKOHOB U UX MHTEPIIPETALIUH.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

CornacHo 6azucHOMYy ydeOHOMY IUTaHy Ha M3y4eHUe PU3UKU B 00BbeMe 00s13aTeIbHOTO
MHUHHMYyMa COZIEp>KaHrsI OCHOBHBIX 00pa30BaTeIbHbIX MPOrPaMM OTBOJUTCS 2 4 B HEACIO (68
4yacoB 3a roja). B maHHOM Kitacce mperycMOTPEeHO yriiyOJleHHOe u3yueHue (PU3UKH, B CBS3H C
YyeM MporpaMma cocTaBjieHa U3 pacuera 3 u B Heaesio (102 yaca B ron).

JUis opraHu3aluy KOJUIEKTHUBHBIX M WHIMBUAYAIbHBIX HAOMIOACHUN (PU3MUECKUX
SBJICHUH W TPOIECCOB, H3MEpeHUs (U3MUECKUX BEIUYMH W YCTAHOBJICHHS 3aKOHOB,
MOJTBEPXKJICHUSI TEOPETUUYECKUX BBIBOJOB HEOOXOAMMBI CHCTEMAaTHYeCKas MOCTaHOBKA
JE€MOHCTPALIMOHHBIX OMBITOB YYUTENIEM, BBINOJHEHUE J1a0OPATOPHBIX PadOT y4yalIUMHUCH.
Pabouas nporpamma npeaycMaTpuUBaeT BbIIIOJHEHUE TPAKTUUYECKON YacTH Kypcea: 8
J1adopaTopHbIX padoT, 4 KOHTPOJIbHBIE PA0OTHI.

B pabouyro yueOHyr0 mporpaMmy BKJIIOYEHBI JJIEMEHTHl Y4eOHOW HH(pOpMAIUHA TIO
TeMaM, TIepeueHb JAEMOHCTpAMil U GPOHTAIBHBIX JIAOOPATOPHBIX PAOOT, HEOOXOUMBIX JJIs
(dbopMHUpOBaHUS YMEHUH, YKa3aHHBIX B TPEOOBAHMSIX K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB
OCHOBHOM IIIKOJIBI.

[Ipu peamuzanuu padodueit nporpammsl ucnoiszyercss YMK «Chepo»: ®UUKA-9 c
npunoXeHMemMm Ha 3NeKTPOHHOM Hocutene, asTopbl: B. B. Benara, WU. A.JlomayeHkoB,
0. A. MaHebpaTueB, u3n-so «lMpocBeweHue», 2016 roa, Bxomsammii B DenepanbHbId
nepeyeHb Y4eOHHMKOB, yTBEpPXACHHbI MunucrepctBoM oOpa3oBaHus U Hayku PO. Jlns
U3YUYEHHUS Kypca pEKOMEHIYETCS KJIACCHO-YPOUHAsl CUCTEMA C UCIOJIb30BAaHUEM PA3JIMYHbBIX
TEXHOJIOTH, HopM, METOI0OB OOyUEHUSI.



PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIMU Pe3YJbTATAMH 06y‘ICHI/I}I (1)I/I?>I/IKC B OCHOBHOM IIKOJI€ SIBJISIFOTCS:

c(hOpMHPOBAHHOCTH IMO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U
TBOPYECKHUX CMIOCOOHOCTEN ydaIuxcs;

yOEXKIEHHOCTHh B BO3MOKHOCTH ITO3HAHUSI IPUPOJIBI, B HEOOXOIUMOCTH
Pa3yMHOI0 UCIOJIb30BaHUs JOCTUKEHUN HAYKH U TEXHOJIOTHUM I TAJIbHEUIIETO
Pa3BUTHSI YEJIOBEUECKOTO OOIIECTBA, yBAXKCHHUE K TBOPIIAM HAYKH U TEXHUKH,
OTHOIIEHUE K (PU3UKE KaK AIEMEHTY 00IIEeYeIOBEUECKOU KYIbTYPHI;
CaMOCTOSITEITbHOCTh B IPUOOPETEHNUN HOBBIX 3HAHUW U MTPAKTUYECKUX YMEHUM;
TOTOBHOCTh K BBIOOPY JKH3HEHHOTO IyTH B COOTBETCTBUU C COOCTBEHHBIMHU
WHTEPECAMU U BO3MOXKHOCTSIMU;

MOTHBAIMS 00pa30BaTEIbHON JEATeIbHOCTU IIIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOI'O TTOAX0/1A;

(dhopMUpOBaHUE IIEHHOCTHBIX OTHOIICHWA IPYT K JPYry, YYUTETIO, aBTOpaM
OTKPBITUH U N300PETEHUH, pe3yabTaTaM 00yUEeHHUS.

MeTtanpeaMeTHBIMU pe3yabTaTaMu 00y4eHus (PU3KMKe B OCHOBHOM IIKOJIE SBIISIOTCS:

OBJIAJICHUE HaBbIKAMH CaMOCTOSITEIbHOTO NPUOOPETEHUs] HOBBIX 3HAHUH,
OpraHu3alyy y4eOHOH MeATEeIbHOCTH, IOCTAHOBKU IL€NEW, IUIaHWPOBAHUS,
CaMOKOHTpPOJII M OLEHKH pe3ylbTaTOB CBOEH JACSATEIBHOCTH, YMEHHUSIMHU
IPEIBUIETh BO3MOYKHBIE PE3YJIBTAThl CBOMX JEHCTBUM;

INOHMMAaHUE pa3IMuuil MEXAy HUCXOAHBIMU (akTamMM M THUIIOTE3aMHU I HUX
OOBSICHEHUSI, TEOPETUYECKUMU MOJIETISIMU U PEATIbHBIMU OOBEKTAaMU, OBJIa/IEHUE
YHUBEPCAIbHBIMU YYEOHBIMH JIEHCTBUSMHU Ha TMpUMepax TUIOTe3 s
OOBSICHEHHS U3BECTHBIX (PAKTOB M HKCIIEPUMEHTAIbHON MMPOBEPKH BBIIBUTAEMBIX
TUTOTE3, Pa3pabOTKH TEOPETUUECKUX MOJIEITIEH TTPOIIECCOB W SIBJICHUM;
dbopMupoBaHuE YMEHUN BOCIpPUHUMATh, IepepadaThiBaTh M MPEAbSBIATH
nH(pOPMAILIMIO B CIOBECHON, 00pa3HOM, CUMBOJINYECKON (POpPMAxX, aHATTU3UPOBATh
U 1epepabaTeiBaTh  MOJYYEHHYIO HMH(POPMAIMIO B  COOTBETCTBHH  C
IIOCTABJICHHBIMHA 33Ja4aMHM, BBLIEIATH OCHOBHOE COZCPKAHUE IPOUYUTAHHOTO
TEKCTa, HAXOJUTh B HEM OTBETHI HA ITIOCTaBJICHHBIE BOIIPOCHI U U3J1ararh €ro;
OpUOOpETEHUE OMNbITa CAMOCTOSTENBHOIO IIOMCKA, aHaiu3a U oTdopa
UHpOpMALM € MCHOJb30BAHUEM pPa3IMUHBIX MCTOYHUKOB M  HOBBIX
MH(POPMALIMOHHBIX TEXHOJOTHM JUIsl pEILICHUS IO3HABATENbHBIX 3a71a4;

pa3BUTHE MOHOJIOTMYECKOM M JUAJIOTMYECKOM pedyM, YMEHHs BBIPAKaTb CBOU
MBICJIM U CIIOCOOHOCTH BBICTYIIMBATh COOECEAHNKA, IOHUMATh €70 TOUKY 3pEHMUS,
IIPU3HABATH IIPABO APYIOro YEJIOBEKAa HA NHOE MHEHMUE;

OCBOCHME MPHUEMOB [JEHUCTBUM B HECTAHAAPTHBIX CHUTyalUsAX, OBJIAJICHUE
ABPUCTUYECKUMHU METOJAMU PELICHHSI TPOOIIeM;

dbopMupoBaHue yMeHHUH pPa0OTaTh B TPYIIE C BBIIOJIHEHUEM PaA3TUYHBIX
COLIMAJIbHBIX POJIEH, MPEACTABIATh U OTCTaWBATh CBOM B3IJISJbI U YOCKICHHUS,
BECTH JUCKYCCHIO.

IIpeaMeTHLIMHU pe3yJibTaTaMu 00y4deHHsI (PU3UKEe B OCHOBHOI IIKOJIE SBIISIOTCS:




3HaHUSI O TPUPOJE BAKHEUIINX (PU3MUECKUX SBICHUNA OKPYXAIOLIEr0 MHpa U
MOHMMAaHUE CMbICIA (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBS3b HM3YyYEHHBIX
SIBJICHUM;

YMEHHMSI TMOJIb30BAaThCSl METOJaMU HAYYHOTO HCCIEAOBAHUS SIBICHUM TPUPOJIBI,
OPOBOJIUTh  HAOJMIOACHUSA, IUIAHUPOBATH U BBIMOJHATH  SKCIIEPUMEHTHI,
o0OpabathIBaTh pe3yiabTaThl U3MEPEHUM, MPEICTABIATh PE3YIbTAThl U3MEPEHUI C
noMoIpl0 Tabmui, rpagukoB u (Gopmys, OOHAPYKUBATh 3aBUCUMOCTH MEXITY
(U3MYECKUMU BETMUMHAMU, OOBSICHITH MOJYYE€HHbIE PE3YJIbTAThl U JIENIaTh BbIBO-
JIbl, OLICHUBATh T'PAHUIIbI TOTPEIIHOCTEN Pe3yIbTaTOB U3MEPEHHUI;

YMEHUSl TPUMEHSATh TEOPETUYECKUE 3HAHUS MO (PU3MKE HA MpaKTUKe, pellaTh
busnyeckue 3a1a4i Ha IPUMEHEHHE MMOJIyYeHHBIX 3HAaHUH;

YMEHHUSI U HABBIKM IPUMEHATD MOJyYCHHbIC 3HAHUS ISl 00BSICHEHUS IPUHITUIIOB
JNENUCTBUSA BAKHEUIINX TEXHUYECKUX YCTPOUCTB, PELICHUS NPAKTUYECKUX 3a1a4
MOBCETHEBHOW  KM3HHM, oOecreyeHus  O€30MacHOCTH  CBOEH  JKU3HH,
paIoHaIBHOTO MPUPOIOTIONB30BAHUS U OXPaHBl OKPYKAIOLIEH Cpebl;
dbopMupoBaHue yOSKICHHS B 3aKOHOMEPHOU CBSI3M M MMO3HABAEMOCTHU SIBIICHUI
NpUPOJIbI, B OOBEKTUBHOCTH HAYYHOT'O 3HAHMSA, B BHICOKOM IIEHHOCTH HAyKH B
Pa3BUTHHU MaTEPUATILHON U IyXOBHOU KYJIbTYPHI JIIOJICH;

pa3BUTHE TEOPETHUYECKOrO MBIIUICHUS HAa OCHOBE (OPMHUPOBAHUS YMEHUU
yCTaHaBIMBATh (PaKThl, pa3luyaTh MPUYUHBI U CIEICTBUS, CTPOUTH MOJAEIHU U
BBIIBUTATh TUIIOTE3bl, OTHICKUBATh U (POPMYIUPOBATH JIOKA3aTEIbCTBA
BBIIBUHYTBIX THUIIOTE€3, BBIBOJUTH U3 OKCIEPUMEHTAIbHBIX (DAKTOB U
TEOPETHUYECKUX MO/JIeNIeH (PU3NYECKUE 3aKOHBL;

KOMMYHHKATHUBHbIE YMEHHUS JOKJIAbIBATh O PE3YJIbTaTaX CBOETr0 UCCIIEAOBAHNUS,
y4acTBOBATh B IMCKYCCUH, KPATKO U TOUHO OTBEYATh HA BOIIPOCHI, UCIIOJIb30BATh
CIIPABOYHYIO JUTEPATYPY U APYrHMe UCTOUYHUKH UHPOPMALIUH.

COAEPXAHUE NMPOTPAMMDbI YHYEBHOIO NMPEAMETA
(102 yaca)

[OBuxeHue Ten 86a1mn3n nosepxHocT 3emau u rpasutauma (20 u)

JIBrokeHHe Tena, OpOIICHHOTO BEPTHKAIBLHO BBEPX, TOPU3OHTAIBHO, IMOJ YIJIOM K
ropu30HTY. PaBHOMEpHOE NBMKEHHE 1O OKPYXKHOCTH. LleHTpocTpemMHTenbHOE YCKOpPEHHE.
[lepuoa u yactota oOpaleHus.

3aKOH BCEMHPHOTO TATOTEHUS. [[BIDKCHNE HCKYCCTBEHHBIX CITyTHUKOB 3EMJIH.
["eonieHTpHUECKAst U TEINOLIEHTPHYECKAsi CUCTEMBI MHPA.

LemoHcmpayuu.
PaBHOMepHOE ABUKEHME TeNna No OKPYHKHOCTU.

JlabopamopHasa paboma.
Nel. HN3ydeHue IBUKEHUS TEII IO OKPYKHOCTH.

MexaHunueckne KonebaHmna n BoaHbI (9 u)

Mexannueckue kosiebanusi. Ilepumon, wacrora W ammumatryaa kosieOanuii. I[lepuon
KOJIeOaHW MaTEeMaTUYECKOTO U NMPY>KMHHOTO MasTHUKOB. Pe3oHaHC.
Mexanndeckre BoHbI. JlyrHA BOJIHEL Vcnonb30BaHue KOJaeOaHUI B TEXHUKE.

LemoHcmpayuu.



Hao6mronenue koebanuii Tesn. HaOmonenne MeEXaHU4EeCKUX BOJIH.

JlabopamopHseie pabomeil.
No2. Uzyuyenue kosie0aHU HUTSHOTO MasiTHUKA.
Ne3. N3yyeHne KonebaHMN NPYKUHHOTO MAATHMKA.
. 3Byk(5u)
3BYKOBBI€ BOJIHBI, MCTOYHHUKH 3BYKa. XapakKTepUCTUKU 3ByKa. OTpaxeHue 3BYyKa.
Pe3onanc. YnbpTpa3Byk u uH(pasByK.
LemoHcmpayuu.
3BYKOBBIC KOJICOaHMS. YCIIOBUS PACIPOCTPAHCHUS 3BYKa.

IV. dneKrpomarHuTtHble KonebaHusa (12 y)

Nuaykuus MarHuTHOTO 1moJist. OTHOPOIHOE MAarHUTHOE MoJie. MarHUTHBIN MOTOK.
DJIEKTpOMAarHUTHAsI MHAYKIUA. [[epeMeHHbIN 2IeKTPUUECKHUIM TOK. DJIEKTPOMarHuTHOE
noste. [lepenaua anexrpuueckoii sueprun. Tpanchopmarop.

DNeKTpOMarHUTHBIE KOJIeOaHusl. DIEKTPOMAarHUTHBIE BOJTHBI.

LemoHcmpayuu.

OnbiTol IpcTega n Amnepa. MarHuTHoe none Toka. MarHuTHoOe none cosneHomaa.
MarHuTtHOe none nonAo0COBOr0 MarHuTa. YCTPOWCTBO reHepatopa MepemMeHHOro TOKa.
YCTPOMCTBO 3neKTpoaBuraTensa. INEKTPOMArHUTHaA WHAYKUMA W npasuno  JleHua.
TpaHchopmaTop. KonebatenbHbI KOHTYP.

JlabopamopHaa paboma.

Ne4. HaGnroneHue siBJ€HUS SJIEKTPOMArHUTHOW UHIYKITUH.

V. FeomeTpuuecKas ontuka (17 u)

Cger. Ucrounuku cBera. PacripocTpaneHre cBeTa B OJHOPOAHOM cpene. OTpaxeHue
cgeta. [Inockoe 3epkano. [Ipenomnenue ceeta. JInuzel. M300pakenue, qaBaeMoe JIMH30M.
['ma3 xak ontudeckas cucrema. ONTUYECKHUE TPUOOPHI.

LemoHcmpayuu.

CgeroBsie nyuku. [IpsiMmonuHeitHoe pactipocTpaHeHue cBeta. OTpakeHue cBeTa. 3epKaabHOe
U PaCCESIHHOE OTPAXKEHUE CBETA. 3aKOH HE3aBUCUMOCTH PAaCIPOCTPAHEHHUSI CBETOBBIX
ny4ykoB. M300paxxenue nmpenmMera B miiockom 3epkaie. [Ipenomnenne ceera. Xox nyueit B
cobuparomeii u paccenBaromieit muH3ax. [lonydenne n300pakeHnii ¢ TOMOIIBIO JINH3.
[TpuHIIMTT ACHCTBUS TPOCKITMOHHOTO anmapara u ¢oTtoanmapara. Moens Tiasa.

JlabopamopHseie pabomeil.

Ne 5. HabGmrogenue npenomiieHus cBera. M3mepenne noka3aTess MpeioMICHUs CTEKIIA.

Ne 6. Onpenenenne POKyCHOTO PaCCTOSIHUS M ONITUYECKON CHUITBI COOMPAFOIIICH JTUH3HI.

Ne 7. Tlonyyenue n3o00pakeHusl C TOMOIIBIO JTMH3HI.

VI. dneKrpomarHutHaa npupoga ceeta (9 u)

CxopocThb cBeTa. MeToibl u3MepeHusi CKOPOCTH cBeTa. Pazioxkenue 0enoro ceeta Ha
nsera. Jlucnepcus nisera. Uurepdepenius BoaH. iutepdepeHius u BOJTHOBBIE CBOMCTBA
nsera. ludpaxuus Bonan. Judpaxius ceeta. [lonepedHOCTh CBETOBBIX BOJIH.
DNeKTpOMarHuTHasi IPUpPoO/ia CBETA.

LemoHcmpayuu.

Ouvcnepcua 6enoro ceeta. [MonyyeHne 6enoro ceeTa MpuU CAOXKEHUM CBETA PA3HbLIX
uBetoB. MHTepdepeHUMa BOIH HAa MOBEPXHOCTU BOAbl. MHTepdepeHUMA cBETA HAa Mbl/IbHOM
nneHke. Andpakuma BONH Ha NOBEPXHOCTM BOAbI.



VIl. KsaHTOBbIE ABNAeHMA (14 u)

OnBITHI, TOITBEPKAAIOIINE CIIOKHOE CTPOCHHUE aToMa. V3ITydeHne u CIIeKTPBHI.
KBanToBas runoresa [lnanka. Atom bopa. Pagnoaktusaocts. CocTaB aTOMHOTO
anpa. SaepHble CHIIBI U siiepHbIE peakiuu. Jlenenue u cunTes saep. ATOMHas SHEPreTUKa.

LemoHcmpayuu.

Ha6monenue tpekoB anbda-uactuil B kamepe Bunbcona (¢otorpadun). YcrpoiicTBo u
MIPUHITUTT ACUCTBUS CYCTUNKA NOHU3UPYIOIINX YACTHII.

JlabopamopHasa paboma.

No 8. M3yuyeHue 3akOHOB COXpaHEHUS 3apsJ0BOTO U MACCOBOT'O YHCEN B SIAEPHBIX
peakusix 1mo ¢poTorpadusiM COOBITUH SAECPHBIX B3AUMOICHCTBUIA.

VIIl. CrtpoeHue u 3soniouua BceneHHoii (6 u)

Crpyktypa Beenennoii. ®usnueckas npupoaa Connna u 38€31. Ctpoenue ConHeyHOU
cucteMbl. CIEKTp 3JIEKTPOMAarHUTHOTO u3iny4yeHus. Poxxnenue u sBontonus BeenenHnoi.
CoBpeMeHHbIE METO/IbI HcclieoBaHus BeenenHo.

IX. NosTopeHue (10 u4)

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH YUALIUXCSA

B pesynbTate uzydenus kypca pusuku 9 kiacca y4€HUK JI0JKEH:

3HAMb/NOHUMAMb

» CMBICJI MOHSATHI: B3aNMOJICHCTBHE, YIEKTPOMArHUTHOE T0JIe, KoJiebaHue, BOJIHA,
3BYK, CBETOBOM JIy4, aTOM, aTOMHO€ SIAPO, HOHUZUPYIOIIHNE U3ITyUCHUS;

» CcMBbIC] (pr3MYeCKUX BeJIUYMH: IEPUO]T U YACTOTa KOJIeOaHWi, MArHUTHBIHN TIOTOK,
($oKyCHOE pacCTOSIHUE JTUH3bI, ONITUYECKAs CHJIA JIMH3BL;

» cMbIc] (U3MYECKHX 3aKOHOB: BCEMHUPHOTO TATOTCHHUS, HPSIMOJMHEHHOTO
pacIpOCTpaHEHUs CBETA, OTPAKEHUS CBETA, IIPEJIOMIICHUS CBETA;

Memb

> ONMUCHIBATL W OOBACHATH (QuU3NUYecKHe SABJIEHUs: CBOOOJHOE IaJCHHE,
MEXaHUYECKOE KoJIeOaHHEe, HJIEKTPOMArHWTHAS HWHAYKLHA, JIEKTPOMArHUTHOE
Kone0aHue, OTpaXeHHE CBeTa, IMPEJIOMIICHHE CBeTa, MJHUCIEepCUsl CBETa,
uHTEepEpeHIIs CBETa, TUPPAKIHUs CBETA, PAIUOAKTUBHOCTD;

» HCIO0Jb30BaTh (pU3HYECKHE MPUOOPHI U U3MEPHUTEJIbHbIe HHCTPYMEHTHI 1A
U3MepeHuss (PU3NYECKMX BeJIMYMH: PACCTOSHMS, TPOMEKYTKA BpPEMEHHU,
(OKYCHOTO pacCTOSIHUS JIMH3BI;

» NpPeICTABJISATH pe3yJabTaThl M3MEPEeHUiIl ¢ MOMONIbI0 TadJjuIl, rpadpuKoB H

BBIIBJISITH HA ITOH OCHOBE YMIIMPHYECKUE 3aBUCUMOCTH: I1€pH0Ia KoJieOaHuM

MasiTHUKA OT AJIMHBI HUTH, IEpHOJia KoieOaHul rpy3a Ha MPY>KUHE OT MacChl rpy3a

U OT XECTKOCTH MPYKUHBI, YIVIA OTPaXEHUs OT yIUVIa MAJCHUS CBETa, yria

IIPEJIOMIIEHUS OT yIJla aJCHUs CBETA;

BbIPAKATH Pe3y/IbTAaThl K3MEPEHUN U pacyeToB B eAuHULAaX MexayHapoaHoi

CHCTEMBI;

NPUBOAMTH NPUMEPHI MPAKTHYECKOI0 UCII0JIb30BaHUA (PU3UYECKUX 3HAHUM O

MEXaHHYECKHUX, JIEKTPOMATHUTHBIX, CBETOBBIX U KBAHTOBBIX SIBJICHUSX;

pelaTh 321a44 HA IPMMEHEeHHe U3YYeHHBIX (U3MYeCKUX 3AaKOHOB;

OCYLIECTBJIATH CaMOCTOATEIbHBIN MOUCK UH(popMaUHU

€CTECTBEHHOHAYYHOI'0  COJACP/KAHUAA C HCIOJb30BAHMEM  PA3JIHYHBIX

VV V VY



HUCTOYHHUKOB (Y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-TIONMYJISIPHBIX M3IaHUH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepnera), ee o00paboTKy u
MpEACTaBICHHE B pas3HbIX (opMax (CIOBECHO, C TIOMOIIBI0 TpaduKOB,
MaTeMaTHIEeCKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

» HCIOJb30BaTh MNPUHOOPEeTeHHbIE 3HAHUS W YMEHHsI B TPAKTHYECKOI
AeATEeJbHOCTH U MOBCEIHEBHOM KU3HU ISl PallMOHAILHOTO HCIIOJIH30BaHMUS,
obOecrieueHnss 0€30MacHOCTH B TPOIECCE HCTOIB30BAHUS  JIIEKTPUIECCKHIX
npuOOpPOB, BOJOTPOBOJIA, CAHTEXHUKHU M Ta30BbIX TPHOOPOB.

OBHIEYYEBHBIE YMEHUSA, HABBIKHN U CIIOCOBBI AEATEJIBHOCTH

Ha ocHoBanuu tpeboBanuii ['ocynapctBeHHOTro o6pasoBarenbHoro crangapra 2004 r. B
COJZIepKaHUU KaJIEHIapHO-TEMaTHUECKOTO TUIAHUPOBAHUS MPEIYCMOTPEHO (POPMHUPOBAHUE Y
IIKOJBHUKOB O0IIey4eOHbIX YMEHUHN 1 HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB IEATEIbHOCTU U
KIIIOUEBBIX KoMmIMeTeHIuid. [IpuopuTeTamMmyn Ha »Tame OCHOBHOTO 00Imero oOpa3oBaHUS
SIBIISTFOTCSI:

Ilo3naeamenvnasn oesmenvnocmo:

» WCIONB30BAaHWE  JUISI  TO3HAHWSA  OKPYXAIOMIET0  MHpa  Pa3IMYHBIX
€CTECTBEHHOHAYYHbIX METOJIOB: HAONIOACHUE, HW3MEPEHHE, IKCIIEPUMEHT,
MO/IEJIMPOBAHMUE;

» (QopmupoBaHue yMeHUH paznu4arh (aKThl, THUIMOTE3bl, MPUYMHBI, CIEICTBUA,
JI0Ka3aTeNIbCTBa, 3aKOHBI, TEOPUH;

» OBJAQJICHWE  aJCKBaTHBIMH  CrOco0aMU  peIIeHHWs  TEOPETHYECKHX |
AKCIEPUMEHTAIBHBIX 33]1a4;

» TNpUOOPETEHHE ONBITA BBIIBM)KCHHUS TUTIOTE3 JIJIST OOBSICHEHUS N3BECTHBIX (PAKTOB
Y SKCIEPUMEHTAIILHON MPOBEPKU BBIJIBUTAEMBIX TUIIOTE3.

Hnpopmayuonno-kOMmMyHuUKamueHas 0esAmenbHoCb:

» BIIaJICHUC MOHOJIOTUYECKOW W JIHAJOTHYEeCKOW pPEUblo, Pa3BUTHE CIOCOOHOCTH
MOHUMAaTh TOUYKY 3peHHUs coOecelHUKa U MPU3HABaTh MIPaBO HA UHOE MHEHUE;

» WCIIOJNIB30BAaHHUE [IJISl PEIICHUS TO3HABATENbHBIX W KOMMYHHKATHUBHBIX 3a/ad
Pa3IMYHBIX UCTOYHUKOB MH(GOPMALIIH.

Pegpnexcuenan oeamenvnocmo:

» BIIQJICHUC HaBBIKAMH KOHTPOJISI M OIIGHKH CBOCH JCSITCILHOCTH, YMCHHE
IPEABUACTh BO3MOXKHBIC PE3YJIBTATHI CBOMX JIEHCTBHIA,

» opraHusanus yd4eOHOW JEATEeIbHOCTH: ITIOCTAaHOBKA IIeJIM, IUIAHUPOBAHUE,
orpezieNieHUue ONTUMAIBHOTO COOTHOILIEHUS 1IeJIU U CPECTB.

Jlunaktuyeckas Monenb OOy4YeHWs | TIEIarormuecKhe CpencTBa OTpaXKaroT
MOJICPHH3AIIMI0 OCHOB Y4eOHOTrO TIpollecca, HMX TIEPEOPUCHTAMIO Ha JOCTHKCHHE
KOHKPETHBIX  pPE3yJbTaTOB B BHUIE CHOPMHUPOBAHHBIX YMEHHI W HABBIKOB YYalllMXCA,
0000IIEHHBIX CTMOCO00B AesTenbHOCTH. DPOpMHUpPOBaHWE IIEIOCTHBIX TMPEACTABICHUN O
¢dbusnueckoil kapTuHe MHpa OyAeT OCYIIECTBISTHCS B XOJI€ TBOPYECKOW ACSITEIHLHOCTU
YYaIIUXCs HA OCHOBE JIMYHOCTHOTO OCMBICIICHUSI (PM3UYECKUX TIPOIIECCOB H siBieHN. Ocoboe
BHUMaHUE YENSACTCs MTO3HABATEIHPHON aKTUBHOCTH yUaIXCA.



[Tpu BBIMOTHEHUH TBOPYECKUX PabOT GopMHpyeTCss yMEHHE ONpEAesiTh aJeKBaTHbBIE
CHOCOOBI penleHusl yueOHOM 3ajaud Ha OCHOBE 33JaHHbIX aJrOpUTMOB, KOMOWHHPOBATH
M3BECTHBIE AJITOPUTMBI AEATEIBHOCTH B CHUTyalMsX, HE INPEAINOararollux CTaHIAPTHOTO
IPUMEHEHUsI OJHOTO0 W3 HUX, MOTMBHUPOBAHHO OTKa3bIBaThCsl OT 00pa3la AEsITeIbHOCTH,
VCKaTh OPUTMHAJIbHBIE PEIICHUS.

VYyamuecs 10HKHBI TPUOOPECTH YMEHUS 110 (POPMUPOBAHUIO COOCTBEHHOTO aJITOPUTMA
pellleHrsl TMO3HaBAaTENbHBIX 3a/1ad, (OpMyIupoBaTh MpPOOIEMy M IEIH CBOEH paboThI,
MPOTHO3UPOBATh OXHJIAEMBI PE3yJbTAT U CONOCTABIATH €r0 C COOCTBEHHBIMU 3HAHUSMHU.
VYyamuecss TOMKHBI HAYYUTHCS MPEACTABIATh PE3YNbTAaThl UHAUBUAYAIBHON U TPYIIIOBOM
MIO3HABATEIBHON JEsATebHOCTH B (hopMax KOHCHEKTa, pedepara, peleH3uH, COYMHEHUS,
pe3IoMe, UCCIIEI0BATENIbCKOT0 MMPOEKTa, IyOJNYHOM MTpe3eHTaluu.

Crneundukoit yaeOHO-UCCIEA0BATENbCKON AEATEIBHOCTU SIBIISIETCSA €€ HAMPaBICHHOCTh
Ha pa3BUTHE JIMYHOCTH W HA TMOJy4YeHHE OOBEKTUBHO HOBOTO HCCIIEIOBATEIHCKOTO
pesynbrarta. Llenb yueOHO-uccaen0BaTenbCKol eATeIbHOCTH — NPUOOpETEHNE yUalluMUCs
MM03HABATEJIbHO-UCCIIEIOBATEICKON KOMIETEHTHOCTH, MPOSBISAIONICHCS B OBJIaJCHUU
YHUBEPCAIbHBIMU CIIOCOOAMH OCBOEHHUS JEHCTBUTENBHOCTH, B Pa3BUTUU CIOCOOHOCTH K
HCCIIEIOBATENIbCKOMY  MBIIUICHUIO, B AKTHUBU3AIMU JIMYHOCTHOM MO3UIMU y4Yallerocs B
o0pa3oBaTenbHOM IpoLecce.

Peanuzanus kaneHaapHO-TEMATHIECKOTO TUTAHA 00ECTICUNBAET OCBOSHUE 00IIeydeOHbIX
YMEHUM U KOMIIETEHIUM B paMKax MH(POPMAUUOHHO-KOMMYHUKATUBHOM 1eATEJIbHOCTH:
CIIOCOOHOCTH TIepelaBaTh COJACpPKAHWE TEKCTa B CXKATOM WM Pa3BEPHYTOM BHJIEC B
COOTBETCTBHH C LEIbI0 YUEOHOTO 3a/1aHH; POBOJAUTH CMBICIIOBOM aHAIN3 TEKCTA; CO3/1aBaTh
MUCbMEHHBIC BBICKA3bIBAHMS, aJICKBATHO NEPEAAIOIIUE MPOCIYHIAHHYI) U MPOUYUTAHHYIO
UH(GOPMAITUIO C 33JTaHHOM CTENEHBI0 CBEPHYTOCTH (KPAaTKO, BHIDOPOUHO, IMOJHO); COCTABIATh
MJ1aH, TE3WChl, KOHCMEKT. Ha ypokax ywammecss HODKHBI OoJjiee YBEPEHHO OBIIAJETh
MOHOJIOTUYECKOW M JUAJOTUYECKOM peyblo, YMEHHEM BCTYNaThb B peueBoe OOIlEHuE,
y4acTBOBaTh B Avasiore (MOHUMAaTh TOUKY 3pEHHUs cOOeCeHUKA, MPU3HABATh IIPABO HA UHOE
MHEHHE), TPUBOJIUTH TPHUMEPHI, TMOAOMPATh aAPTYMEHTHI, MepedpasupoBaTh MBICIb,
dbopmynupoBaTh BBIBOABI. [l pelieHHs] MO3HaBaTEIbHBIX M KOMMYHUKATHUBHBIX 3a/1a4
YYaIUMCsl TIPEJIaraeTcs MCIOJIb30BaTh Pa3IMUHbIe MCTOYHUKUA WHOOpPMAIUU, BKIIOYAs
SHUUKIIONEANH, cloBapH, VIHTepHeT-pecypchl U apyrue 0asbpl JaHHBIX. B cOOTBETCTBUU C
KOMMYHUKATUBHOM 3amadeld, cdepoid W cuUTyarued OOIIeHUS OCO3HAHHO BBIOWPATh
BBIPA3UTENIbHBIE CPEJICTBA S3bIKAa W 3HAKOBBIE CHCTEMbI: TEKCT, TaOJMIly, CXEMy,
ayIMOBU3YAJIbHBIN S U JP.

VYuaruecs 10KHBI YMETh Pa3BEPHYTO 0OOCHOBBIBATD CYXKJEHUS, 1aBaTh OMPEICIICHHUS,
MPUBOANTH JIOKA3aTENbCTBA (B TOM YHCIE OT TPOTUBHOTO), OOBSCHATh H3yYCHHBIE
MOJIOXKEHHS HA CAMOCTOSITEILHO TT0I00paHHBIX KOHKPETHBIX IIPUMEpax, BIaJeTh OCHOBHBIMU
BHUJIaMHU ITyOJIMYHBIX BBICTYIUICHUN (BBICKA3bIBAaHUSI, MOHOJIOT, JHCKYCCHS, IOJEMHUKA),
CJE0BATh ATUYECKUM HOPMaM M IpaBujaM BEICHMS auaiiora, aucnyrta. llpennonaraercs
YBEPEHHOE HKCIOJIb30BAHHE YYaIlUMHUCS MYJIbTUMEIUMHBIX PECYPCOB M KOMIBIOTEPHBIX
TEXHOJOTUM il 00pabOTKH, Mepenayd, CUCTeMaTh3alud HHQpOpMaluu, co3faHus 0a3
JAHHBIX, IPE3EHTALINU PE3yJIbTATOB O3HABATEILHON U MPAKTUUECKOMN AEATETbHOCTH.



ININIAHUPYEMBIE PE3YJIBTATBI

1.1 Ilnanupyembliii pe3yabrar: Pacmo3HaBaTe mpoOIeMbl, KOTOPHIE MOXHO PEIIHUThH
Opy MOMOIIM (PU3MYECKUX METOJIOB; aHAJIM3UPOBATh OTIEIbHBIE JTalbl MPOBEACHUS
UCCJIEIOBAHUM U UHTEPIPETUPOBATH PE3YIbTATHl HAOIIOACHUHN U OIBITOB.

YMeHus, XapakTEpU3YIOLIKE TOCTHKEHUE TUIAHUPYEMOTO PE3yJIbTaTa:

1) Pacnio3naBaTh mpo0semMbl, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIHM (PU3NUYECKHUX
METOOB.

2) AHaIM3UPOBATh OTHAEIbHBIEC 3TANbl IPOBEACHUS MCCIEIOBAHUI: MPOBEPAEMYIO
TUIIOTE3Y, X0/ ONbITa (HA3HAUYCHHUE YaCTE IKCIIEPUMEHTATILHON YCTAHOBKH ), PE/ICTABICHUE
pe3yJIbTaTOB.

1.2 IlnanupyemMblii pe3yjbTaT: TPOBOIUTH OMBITHI MO HAOTIOACHUIO (HU3UIECKUX
SIBJICHU W WX CBOWMCTB: MPU ATOM COOHMPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000PYI0BAHUS;
OTHCHIBATH XOJI OMBITA U (POPMYIUPOBATH BHIBOJIBI.

YMeHus, XapakTepU3yIOIIKNe TOCTHKEHUE TUIAaHUPYEMOTO Pe3yibTaTa:

1) Bri6upats 000pyi0BaHNE B COOTBETCTBUHU C LIETBIO UCCIEIOBAHMUS.
2) CoOupaTh yCTaHOBKY M3 UMEIOIIEroCs: 000pY10BaHUS.

3) OnuceIBaTh X0 UCCIEIOBAHNUS.

4) Jlenatb BBIBOJ IO pe3yibTaTaM MCCIIEI0BAHUS.

KputepreM aocTuxeHus IaHUPYyeEMOro pe3yJbTaTa Ha 0a30BOM YpPOBHE CUUTAETCS
CaMOCTOSATEJIBHOE BBINOJHEHUE IIPYU POBEIEHUM UCCienoBanus I1. 2, 3 u 4. Kpurepuem
JOCTHKEHUS IUNIAHUPYEMOI'O PE3yJIbTaTa Ha NOBBILIEHHOM YPOBHE CUMTAETCS BBIITOJIHEHNE
BCEX NIEPEUNCIECHHBIX TyHKTOB 1-4.

1.3 Ilnanupyemblii pe3yabrar: [IpoBoauTh npsiMbie n3MepeHus GU3MUECKUX BETUUHH:
NPOMENCYMOK 8peMeNU, pACCMOsIHUe, MaAcca med, (POKYCHOe pacCmosHue TUH3bl, IPU ITOM
BBIOMpATh ONTUMAJIBHBIN CIIOCOO M3MEPEHUs U UCIIOJIb30BATh MPOCTEHIIINE METObI OLIEHKH
IIOIPEMIHOCTEN N3MEPEHHM.

YMeHus, XapakTepU3yIOLIKE TOCTHKEHUE TUIAHUPYEMOTO PE3ysbTaTa:

1) Br16upath u3MepuTeNnbHbINA MPUOOP C YUETOM €ro Ha3HAYEHUs, IIEHBI IeJICHUs U
penesioB U3MepeHus npuoopa.

2) [IpaBUIBHO COCTABJIATH CXEMbl BKJIIOYEHHS HW3MEpPUTEIbHOr0 mpubopa B
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.

3) CuuThIBaTh MOKa3aHUs TPUOOPOB C UX OKPYIVICHHEM /10 OJIMKAWUIIEro MmTpuxa
IIKAJIbI.

4) [Tpu HEOOXOIUMOCTH MMPOBOANTH CEPUIO0 U3MEPEHHUI B HEM3MEHHBIX YCIOBUSIX U
HaXOJIUTh CPEIHEE 3HAUCHHE.

5) 3anuchiBaTh pe3yNbTaThl U3MEPEHUN B BUJE HEepaBeHCTBA X tAX, 0003HayaTh
ATOT UHTEPBAJ HAa YUCIOBOM OCH, COBIAAAIONICH MO BUY CO LIKaNOi mpudopa.

6) B mpocteitiimx ciy4yasix cpaBHMBaTh TOYHOCTh HM3MEPEHUS OJHOPOJHBIX U

Pa3HOPOJHBIX BEJIMYUH 110 BEJIMYNHE UX OTHOCUTEJIBHON MTOTPELIHOCTH.

KputepreM NOCTH)KEHHS IUIAHUPYEMOTO pe3ysibTaTa Ha 0a30BOM YPOBHE CUMTAETCS
BBIIIOJIHEHUE TIPU IIPOBEACHUH IIPSIMOTO MU3MEPEHUS I1. 2-5; a Ha MOBBILIEHHOM YPOBHE BCEX
MEPEYUCIICHHBIX MyHKTOB 1-6. AOCOIIOTHAsI MOTPEIIHOCTh U3MEPEHUS ISl UCTIOIB3YEeMOTO
npubopa mpearaeTcs B TEKCTe 3a/1aHUs WIH B CIIPABOYHBIX MaTepuaiax.

1.4 IlnannpyemMblii pe3yabTaT: MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH, 3aKOHOMEPHOCTH  KOTOPBIX  M3BECTHBl  y4YalllUMCS:  yKa3blBaThb  3aKOH
(3aKOHOMEPHOCTD), CBSI3BIBAIONIMI (DHU3HUECKHE BEIMYMHBI, KOHCTPYHUPOBATh YCTaHOBKY,



(bukcupoBaTh pe3yabTaThl MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BETMYHMH B BUJE TAOIHII U
rpauKoB, AenaTh BHIBOIBI IO PE3yJIbTaTaM HCCIIEAOBAHUA.
YMeHus, XapakTepU3yIOIKE TOCTHKEHUE TUIAHUPYEMOTO Pe3ysbTaTa:

1) KoHcTpyrnpoBaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY Ha OCHOBE MPEIJIOKEHHON
THIOTE3bI U U30BITOYHON HOMEHKIIATYpPhl 000PYIOBAHHS.

2) [TpoBoauTh TIPsIMBIE U3MEPEHUS BEIMYNH, YKa3bIBas MOKAa3aHUS B TaOJHIIEC WIH
Ha rpaduke.

3) Crtpouts rpadvk 3aBUCUMOCTH TI0 pe3yJIbTaTaM U3MEPEHUH.

4) DopMyIUPOBATH BHIBOJ] O 3aBUCUMOCTH (PU3NYECKUX BEITMYHH.

5) OrnieHuBaThH 3HAYCHUE u dbuznyeckuit CMBICTT kod(pdunmeHTa
MPOTIOPITMOHAIBHOCTH.

KputeprueM HOCTH)KEHHUS TUIAHUPYEMOTO pe3ylibTaTa Ha 0a30BOM YPOBHE CUMTAETCS
BBIIIOJIHEHHE TIPU MTPOBEACHUM MPSAMOTO U3MepeHus 1. 1-4; a Ha NOBBILIEHHOM YPOBHE BCEX
MEPEYUCICHHBIX MyHKTOB 1-5.J1711 HaxokJIeHusi abCONIOTHOM MOTPEIIHOCTH H3MEPEHHM
yYalIuMCsl TpeUIaraloTcsl CHpaBOYHbIE TAOIHMIBI MOTPEIIHOCTEH HCIOJIB3YEMBIX CPEICTB
U3MEPEHNN.

1.5 Inanupyemslii pesyabtar:  [IpoBOANTH KOCBEHHBIE M3MEPEHUS (PUINUECKUX
BEJIMYMH: TIPU BHITIOJHEHUH U3MEPEHUN COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs
IIPEUI0)KEHHOW MHCTPYKLIMM, BBIYUCIIATH 3HAYEHUE BEJIMYNHBI M AHATU3UPOBATD NOJIYYEHHBIE
pPEe3yJIbTATHI C YYETOM 3aJaHHOW TOUHOCTH U3MEPECHUMU.

YMeHus, XapakTepU3yIOIIKE TOCTHKEHUE TUIAHUPYEMOTO PE3yNbTaTa:

1) Ilo u3ydyeHHOMy 3akoHy WM (opmysie OINpeaensaTs (U3MUECKUE BEJINYUHBI,
NOJJIEXKAIIKE NTPSIMOMY U3MEPEHUIO.

2) CobupaTh U3MEPUTEIBHYIO YCTAaHOBKY I10 MPEAJIOKEHHOMY NIEPEUHIO0 000PYA0BaHUS.

3) IIpoBoauTh HEOOXOAMMBIE MPSMBIE U3MEPEHUSI B COOTBETCTBUM C INPEAJIOKEHHOM
UHCTPYKIHAEH.

4) 3anuchiBaTh pe3yibTAaThl NPSMBIX M3MEPEHUI C y4E€TOM 3aJaHHBIX A0COJIOTHBIX
IIOIPELIHOCTEN N3MEPEHHM.

5) BeauciATh (C UCMOAB30BaHUEM KAJIBKYJIATOPA) 3HaUYEHUE Z) U3MEPSEMOMN BEIMYHHBI.

KputeprueM nOCTH)KEHHUS TUIAHUPYEMOTO pe3ylibTaTa Ha 0a30BOM YPOBHE CUMTAETCS
BBIIIOJIHEHHE MIPU NPOBEJEHUU KOCBEHHOI0 U3MEpEHHUs 11. 1, 2, 3, 5; a Ha MOBBIILIEHHOM YPOBHE
BCEX NIEPEUUCIICHHBIX MMyHKTOB 1-5. J[n1s1 HaxoXXaeHus aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHIMA
yYaluMcsl TpeUIaraloTcsl CHpaBOYHbIE TAOIHMIIBI MOTPEIIHOCTEH HCHOJIB3YEMbIX CPEICTB
U3MEPEHNN.

1.6 Ilmanupyemblii  pe3yJabTaT:  AHAIU3HPOBAaTh  CUTyallUM  IPAKTHKO-
OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HUX IMPOSBICHUE M3YUYEHHBIX (PU3NYECKUX
SBJICHUH WM 3aKOHOMEPHOCTEN U PUMEHATh UMEIOLTUECS 3HAHUS JIJIsl UX OOBSICHEHMSL.

YMeHusl, XapakTepU3yOIIHe JOCTHKEHUE INIAHUPYEMOTO pe3yibTaTa:

1) PacriozHaBath B cUTyalMsIX NMPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa IpOsBICHHUE
U3YYCHHBIX SIBJICHUH, IIPOLECCOB U 3aKOHOMEPHOCTEM.

2) IlpuMeHsTh UMEIOIINE 3HAHUS JJI OOBSICHEHUS MPOIIECCOB M 3aKOHOMEPHOCTEH B
CUTyalUsX MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

1.7 Ilnanupyemsliii pe3yabTat: [loHMMaTh TPUHLIUIIBI JEHCTBUS MAaIIUH, TPHUOOPOB U
TEXHUUYECKUX YCTPOMCTB, YCIOBUS O€30MacCHOr0 UCIIOIb30BaHUS B TIOBCEITHEBHOM JKU3HU.

YMeHus, XapakTepU3yOIKe TOCTHKEHUE TUIAHUPYEMOTO PE3ysbTaTa:

1) Paznmuuate (yka3piBaTh) TIPUMEPHI HCIOJIB30BAHUS B OBITY H TEXHHUKE
(bu3NUECKUX SIBICHUN U TPOIIECCOB.



2) OOBACHATH (C OMOPOM Ha CXEMbI, PUCYHKH U T.I1.) IPUHIUI ACWCTBUSA MAIIHH,
npruOOpOB M TEXHUYECKUX YCTPOHCTB M YCIOBUS HX O€30MaCHOTO HCIIOJIB30BAHUSA B
ITIOBCETHEBHOM KU3HMU.

1.8 Ilnanupyemblii pe3yiabTaT: HUCIOJIb30BAaTh NPU BHINOJHEHUH YYEOHBIX 3a1ad
HAYYHO-TIOMYJISIPHYIO JIMTEPATypy O (U3MUECKUX SBJICHUSX, CIIPABOYHbIE H3JaHMs (Ha
OyMakHBIX U JIEKTPOHHBIX HOCUTEISAX U pecypchl Internet).

YMeHusl, XapakTepU3yOIIHe JOCTHKEHUE IUNIAHUPYEMOT0 pe3yibTaTa:

1) Hcnonp30BaTh Npy BHITOJHEHUH Y4EOHBIX 3a7a4 CIIPaBOYHbIE H3/IaHUS.

2) [Ipy 4YTeHMM HAYYHO-TIOMYJISIPHBIX TEKCTOB OTBEYAaThb HA BOIMPOCHL IO
COZIEPKAHUIO TEKCTA.

3) [lonnmath cMBICT (U3NYECKUX TEPMHHOB MPU YTEHUU HAYYHO-MOIMYJISIPHBIX
TEKCTOB.

4) [Tonnmats uH(pOpMaIMIO, TPEICTABICHHYIO B BUAE TaOIUI, CXeM, rpauKkoB u
auarpamm 4 npeoopa3oBbiBaTh HHGOPMAIUIO U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO.

5) [IpumensT uHGOPMALMIO U3 TEKCTOB (PU3MUECKOTO COJAEp)KaHUs TMpuU

BBITIOJTHEHUH Y4€OHBIX 3a7au.
2.1 [InanupyeMblii pe3yabTaT: pacno3HaBaTh (PU3NYECKUE SBICHHUS M OOBSICHATH Ha
OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE CBOMCTBA MJIM YCJIOBUS IPOTEKAHUS SIBICHUMN
YMeHnsl, XapakTepu3yoIlue JOCTHKEHHUE INIAHUPYEMOTo pe3yiibTaTa:

1) Pacnio3HaBath sIBI€HHE 10 €ro OIPEICIICHUIO, OMNHMCAHUIO, XapaKTEPHBIM
HpU3HAKAM.

2) PaznuuaTh 1U1st JAaHHOTO SIBJICHHS] OCHOBHBIE CBOWCTBA MITH YCIIOBHSI TPOTEKAHUS
SIBJICHHSL.

3) OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUNA OCHOBHBIE CBOICTBA HJIM YCIIOBUS
MPOTEKAHUS SBICHHUSL.

4) [TpuBoaUTH MpUMEPHI UCTIOIB30BAHUS SIBICHUS HA MPAKTUKE (MM MPOSIBICHUS

SIBJICHUS B IPUPOJIE)

2.2 Ilnanupyemslii pe3yabrar: ONUCHIBaTh U3YUYCHHBIE CBOMCTBA TE€T M (PU3NUYECKUE
ABJICHUS, MCIONB3YsS  (U3NYECKHUE BEIMYUHBI, IpU OIMCAaHWH, BEPHO IEepeJaBaTh
(¢u3NYECKUN CMBICII MCIOJb3YyEMbIX BEIMYMH, WX O003HAYEHMsI M EAUHMIIBI W3MEpPEHUS;
yKa3biBaTh (OPMyJIbl, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYH0 BEIMYHMHY C APYTUMHU
BEJIMUMHAMU, BBIYUCIIATH 3HaUECHUE (PU3NUECKON BETUUHHBI.

YMeHus1, XapaKTepU3yIOIIHNE JOCTHKEHUE IIJIAHUPYEMOTO pE3yJIbTaTa!

1) OnuckIBaTh U3YUYEHHBIE SIBJICHUS, UCTIONB3Ysl (DU3NYECKUE BEIMYUHBI, pa3inyas
(U3MYEeCKU CMBICI UCIIOIB3YEMOU BEJIMUMHBI, €€ 0003HAYEHUS U €IMHUIIBI U3MEPEHUS.
2) Wcrnonb30Bath 11l BBISIBJICHUS! CBOMCTB TeJ, SBICHUN U NPOLECCOB (HU3NUECKUE

BETMYUHBI W (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (DU3UYECKYI0 BEIUYHHY C JIPYTUMU
BEJIMYMHAMM.

3) Bpruucnsats 3HaueHNE BETUYMHBI DU AHAIU3E SIBJICHUU.

2.3 IlnanupyemMblii pe3yJbTaT: aHATU3UPOBATH CBOMCTBA Tell, (pU3NUYECKUE SIBJICHUS U
MPOIIECCHI, HCIONB3ys (PU3WUeCKre 3aKOHBl W TPUHIMIBI, TMPH OTOM CIOBECHYIO
(GhOpMyYITHUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE.

YMeHus, XapakTepU3YIOIIKE TOCTHKEHUE TUIAHUPYEMOTO PE3yJbTaTa:

1) Paznuuatk ciaoBecHy10 (OpMYITHPOBKY U MAaTEMAaTUYECKOE BHIPAKEHHE 3aKOHA.

2) [IprMeHATh 3aKOH 1Sl aHAJIM3a MPOLIECCOB U SIBJICHUM.



2.4 TlnanupyeMblid pe3yJbTaT: peliaTh 3aJa4u, UCIOIb3Ys (PU3HUYSCKUE 3aKOHBI: Ha
OCHOBE aHaJM3a YCJIOBHS 3aJladydl 3allUChIBaTh KPAaTKOE YCIOBHUE, BBIACIATH (DU3MYCCKHE
BEJIMYHUHBI H (HOPMYITBI, HEOOXOMMBIE JIJISl €€ PEIICHUS U TIPOBOJIUTH PACUCTHI.

YMeHHUs1, XapaKTePU3YIOIIHE JOCTKEHHUE INIAHUPYEMOTO pe3yJibTaTa:

1) [TpumMeHnsaTh 3akOHBI W (OPMYJBI JUIS PEIICHWsS PACYCTHBIX 3a1ady C
UCIOJIb30BaHueM | (OpMyJIbI: 3aMKUChIBATh KPATKOE YCIIOBUE 3a/1a4H, BBIJCIATH (PU3MUECKYFO
BEJIMYMHY, HCOOXOIMMYIO JIJISl €€ PELICHUS U MPOBOUTD PACUYCThl (PU3UUECKON BETHMUUHBI.

2) [TpuMeHnsaTh 3aKOHBI W (GOPMYJbl JUIS PEIICHHS pPAcYeTHBIX 3a1ad, ¢
UCIIOJIb30BaHUEM HE MeHee 2 (opMyii: 3amuchiBaTh KPAaTKOE YCJIOBHE 3a/ladyM, BBIACIATH
(busnvecKkre BEIMYMHBI U POPMYJIbI, HEOOXOAUMBIC JIJISl €€ PEIICHUS U TIPOBOIUTH PACUCTHI
(M3UYECKON BEIIMYUHBI.

®OPMbI U CPEACTBA KOHTPONA

OCHOBHBIMM METOJaMH MPOBEPKH 3HAHUM U YMEHUN ydalluxcs Mo (PU3MKE SBIISIOTCS
YCTHBIA ONPOC, MUCbMEHHbIE U J1adopaTopHbie padoThl. K muckMeHHbIM (hopMamM KOHTPOJIS
OTHOCATCS: (PU3NYECKHE TUKTAHTHI, CAMOCTOSATEIbHbIE U KOHTPOJIbHBIE PAa0OTHI, TECTHI.
OcHOBHBIE BUJIbI TPOBEPKH 3HAHUM — TEKyIlasi U UTOToBas. Tekyias npoBepka MPOBOIUTCS
CUCTEMAaTUYECKH U3 YPOKaA B YPOK, a UTOrOBasi — 10 3aBEPILICHUU TEMBI (pa3ielia), KOJIbHOTO

Kypca.

Hwxke mnpuBeneHst  0000IICHHBIC IIAHBI YCTHBIX OTBETOB YYaIIUXCs, KPUTEPUU
OIICHWBAHUS YCTHBIX OTBETOB, MTUCHMEHHBIX KOHTPOJIBHBIX U JaOOPAaTOPHBIX padoT, a TaKkKe
nepedyeHb OMMOOK, OTHOCSIIUXCS K TPYObIM U HErpyObIM OIIIMOKAaM M HEJ0UETaM.

OBOBIHIEHHBIE IIVIAHBI YCTHBIX OTBETOB YUALIIUXCSA

Duzuueckoe aeaenue

[Tpu3Haku siBIEHHUS, 10 KOTOPBIM OHO OOHApYKUBAeTCs (M OTMPECIICHHUE).
YcnoBust, MpU KOTOPBIX MPOTEKAET SIBJICHUE.

CBs13b JAHHOTO SIBJIEHUS C APYTUMHU.

OOBbsicHEeHUE SBJICHUS Ha OCHOBE HAyYHOU TEOpHUHU.

IIPUMEPBI UCIIOJIb30BAHUSA SABJICHUSA HA IIPAKTUKE.

Nk W=

Duzuueckuii onvim

Ilens onkiTa.
CxeMa ombITa.
VY ciioBus, MPU KOTOPBIX OCYIIECTBIISIICS OMBIT.
XO0J1 OTIBITA.
5. PesysnbTar onsiTa.
Du3uueckoe noussmue, B TOM YUCIIC_huzuueckasn seiuuuna

NS




=

5.

SIBneHMe WK CBOMCTBO, KOTOPOE XapaKTepHU3yET JaHHOE MOHATUE (BEIUYMHA).
OnpeneneHue NOHATUS (BETUUYUHBI).

DopMyJibl, CBA3BIBAIOIINE JAHHYIO BEIMUUHY C APYTUMH.

EnquHuLbl BETUYUHBL.

CriocoObl U3MepeHUs BETMYUHBI.

3akon

1.
2.
3.
4.

®opMyJIMpOBKA U MATEMATHYECKOE BBIPAXKEHUE 3aKOHA.
OmnbIThI, MOATBEPKIAOLIUE CIIPABEIVIMBOCTh 3aKOHA.
[Tpumepsl MOATBEPAKICHUS 3aKOHA HA IPAKTUKE.
VYcnoBus NpUMEHEHNS 3aKOHA Ha IIPAKTHKE.

Duzuueckas meopus

NS

5.

OnbITHOE 000CHOBAaHUE TEOPUHU.

OCHOBHBIE MOHATHUSL, TOJOXKEHUS, 3AKOHBI, TPUHITUIIBI B TEOPHH.
OCHOBHBIE CNECTBUS TEOPUHU.

[IpakTueckoe mpruMeHEHUE TEOPHUH.

['paHuLIbl NPUMEHUMOCTH TEOPHH.

Hpuﬁop, MEXAHUIM, MAUIUHA

l.
2.
3.
4.

Ha3nauenue ycrpoiucraa.

Cxema ycTpoicTBa.

[IpuHLMIT TENCTBUS YCTPOUCTBA.

[IpuMeHeHuE U ITpaBUiia MOJIb30BaHUS YCTPOMCTBOM.

KPUTEPUHU OIIEHUBAHMUA

O1eHKA OTBETOB VYAIIIMXCSH

Ouenka 5 cTaBUTCS B TOM CJIy4ae, €ClId y4allunics

® T[IOKa3bIBACT BEPHOE MOHUMAHUE (DU3UIECKOM CYITHOCTH PACCMATPUBACMBIX
SIBICHUM Y 3aKOHOMEPHOCTEW, 3aKOHOB U TEOPHM, AT TOYHOE ONPEICICHUE U
VCTOJIKOBAHUE OCHOBHBIX MOHSATHM, 3aKOHOB, TEOPHI, a TAKXKE TPABUILHOE
onpeneneHne GU3NIEeCKUX BEJIMYUH, UX €UHUI U CLIOCOOOB U3MEPEHUS;

® [IPaBUJILHO BBIMOJIHSAET YEPTEKU, CXEMbI U TpadUKu;

® CTPOWT OTBET MO COOCTBEHHOMY IIJIaHY, COITPOBOXKIAET PACCKA3 HOBBIMU
IIPUMEPAMHU, YMEET IPUMEHUTH 3HAHUS B HOBOW CUTYallUH IIPU BHIIIOJIHEHUU
MPAKTUYECKUX 3aJaHUM;

® MOJKET YCTAHOBHUTH CBA3b MEK/ly U3YYa€MbIM U PAHEE U3YYCHHBIM
MaTepHaioM Mo Kypcy GU3HUKH, a TAKKE C MaTeprUaioM, YCBOEHHBIM MpU
W3YUYEHHUH IPYTUX MIPEIMETOB.

Ouenka 4 cTaBUTCS, €CJIM OTBET YUEHHUKA



® YJIOBJIETBOPSIET OCHOBHBIM TPeOOBAaHUSAM K OTBETY Ha OIIEHKY 5, HO J1aH 0e3
UCIIOJIb30BaHUsI COOCTBEHHOTO TJIaHA, HOBBIX TPUMEPOB, 0€3 MPUMEHEHUS
3HaHUI B HOBOM cUTyaluu, 0€3 UCIOJIb30BaHUS CBA3EH C paHee U3yYEHHBIM
MaTepruaioM U MaTEPUAJIOM, YCBOEHHBIM MPY W3YyUYECHHUH JAPYTUX NPEIMETOB;

® eCIIM yYaluiics TOMYCTUI OJHY OLIMOKY MM HE OoJiee IByX HEJOUETOB U
MOJKET UX UCIPABUTH CAMOCTOSATEIBHO W C HEOOIBIION TOMOIIBIO YUUTES.

Ouenka 3 cTaBUTCA, €CIM YUalHICs

® TIPaBWIHLHO MOHUMAET (PU3UIECKYIO CYIIIHOCTh PACCMATPUBAEMBIX SBICHUHN U
3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCSI OTACIbHBIC MTPOOEIBI B YCBOSHUH
BOIIPOCOB Kypca (HU3HKHU, HE MPETSITCTBYIONINE TaTbHEUIIIEMY YCBOSHUIO
IPOTrPAaMMHOTO MaTepHaIa;

® yMEeT NPUMEHSTh MOJYICHHBIC 3HAHUS TIPU PEIICHUH MPOCTHIX 3314 C
WCITOJIb30BAaHUEM TOTOBBIX (DOPMYII, HO 3aTPYIHSACTCS NP PEIICHUN 3a/1a4,
TpeOyIOIUX MTpeoOpa3oBaHusI HEKOTOPHIX GOPMYIT;

e JIONyCTHJ HE OoJiee 0HOM rpyOoii OITMOKH U IBYX HEJIOYETOB, HE OoJiee
OJIHOM rpyOoii U 07HOM HerpyOoit omuOKu, He OoJiee TBYX-TPeX HETPyObIX
OIMOOK, OJTHON HEerpyOOoi OIMMOKU U TPEX HEA0UETOB;

® JIOMYCTUJI YE€THIPE WU TIATHh HEJIOUYETOB.

OueHka 2 CTaBUTCS, €CJIM yUaIUHCS

® HE OBJAJIe]I OCHOBHBIMH 3HAHUSMH U YMEHUSMU B COOTBETCTBUU C
TpeOOBAHUSIMU IPOTPAMMBI U JOITYCTHI OOJIbIIE OMMOOK U HEJIOUYETOB, YEM
HEOOXO0UMO TSI OLICHKH 3.

Ounenka 1 ctaBUTCS B TOM ClIy4dac, €CJIM YYCHHUK

® HC MOJXCT OTBCTHUTb HM Ha OAWH U3 IOCTABJICHHBLIX BOIIPOCOB.

OneHka NMCbMEHHBIX KOHTPOJbHbBIX PadoT

Ouenka 5 ctaBuTCs 32 pabOTy, BBITIOJHEHHYIO MTOJTHOCTHIO 0€3 OIMMO0K 1
HE0YETOB.

Onenka 4 ctaBuUTCS 3a pPabOTY, BRITOJIHCHHYIO TIOJTHOCTHIO, HO NPU HAJIMYHMH B HEH
He OoJiee 0THOM HerpyOoi OMMOKY 1 OHOTO HEeIoYeTa, He 0oJiee TpeX HEeJ0UETOB.

Ouenka 3 cTaBUTCS, €CITU YYCHHUK MPAaBUIBLHO BBITIOJHUI HE MeHee 2/3 Bceil paboThl
WM JOMYCTHII He Oosiee 01HOM rpy0oii OIMOKY U IBYX HEIOUETOB, HE OoJiee 0AHOM TPpy0oit



Y OJTHOM HerpyOo# ommoOKu, He 6oJee Tpex HerpyObIX OMNOO0K, OAHON HerpyOoil OIMOKH U
TpeX HEIOYETOB, TPHU HATMYUH YETHIPEX-TIATH HEJTOUETOB.

OuneHka 2 CTaBUTCS, €CITM YHUCIIO OMTUOOK M HEIOYETOB MPEBBICUIIO HOPMY JJIS
OIIEHKH 3 WJIM MPaBUJIBHO BBIMOJHEHO MeHee 2/3 Bceit paboThI.

OIIeHKa 1 CTaBHUTCs, €CJIM YYCHUK COBCCM HC BLINMOJHWII HU OJHOI'O 3alaHHA.

OueHka J1adopaTopHbIX PpadoT

OueHka 5 cTaBUTCS, €CIIM YUYaAIIUICS BBINIOJIHSAET paboTy B MOJTHOM 00BEME C
cOOJII0/IEHHEM HEOOXOAMMOM MOCIeI0BATENLHOCTH MPOBEICHUS ONIBITOB U U3MEPEHUIA;
CaMOCTOSTENbHO U PallUOHATBHO MOHTUPYET HEOOXOAMMOE 000PYI0BAHKE; BCE OIBITHI
POBOJUT B YCIOBUAX U PEKUMAX, 00ECIIEUNBAIONINX MOJIYYEHHE MPABUIIbHBIX PE3YyJIbTaTOB
U BBIBOJIOB; COOJIIO/1aeT TpeOOBaHUS MPaBMJI O€30MaCHOTO TPYAa; B OTUYETE MPAaBUIBHO U
aKKypaTHO BBINOJHSIET BCE 3alUCH, TAOIHIIbI, PUCYHKH, YEPTEKH, TPAPUKHU, BBIYUCIICHUS;
IPABUJIBHO BBINIOJHSAET aHAJIN3 TOTPELIHOCTEN.

Ouenka 4 cTaBUTCS, €CITU BBIMIOJHEHBI TPEOOBAHUS K OIIEHKE 5, HO JOIYIIICHO JIBa-
TpH HeJo4eTa, He 60Jee 0AHOM HErpyOoi OMOKHM M OJTHOTO HeI0YeTa.

Ounenka 3 ctaBuUTCS, €CM padoTa BHIMOJTHEHA HE MOTHOCTHIO, HO 00bEM
BBITIOJTHEHHON YaCTH TaKOB, UTO MO3BOJISIET MOTYYUThH TPABUIIHHBIC PE3YJIBTATHl U BHIBOJIBI;
€CJIM B XOJI¢ MPOBEJCHUS OMBITa U U3MEPECHUN OBLIN JOMYIICHBI OITHOKH.

Ounenka 2 cTaBUTCS, €CIM pab0Ta BBHIMOJIHEHA HE MOTHOCTHIO, M 00BEM
BBITIOJTHEHHON YacTH padOTHI HE TIO3BOJISIET ClIeTIaTh IPABUIIHLHBIC BHIBOJIBI, €CITH OTIBITHI,
W3MEPEHMUsI, BRIYUCIICHUS, HAOJI0ICHUS PON3BOIUIINCH HETIPABIIIBHO.

Ounenka 1 cTaBUTCS, €CIM YUYAIIUIICS COBCEM HE BBIMOJIHUI padoTy.

Bo Bcex cimyuasix onieHKa CHIXKAeTCsl, €ClIM yUYEHUK He co0Iroan TpeboBaHui
paBuJI O€30M1aCHOTO TPY/a.

HEPEYEHDb OIIMBOK

I'pyovie oumunorku

1. He3nanue onpenesieHUi OCHOBHBIX MOHSTHI, 3aKOHOB, ITPaBUJI, OCHOBHBIX
MOJIOKEHUHN Teopuu, GopMyI, OOIIETPUHATHIX CUMBOJIOB 0003HAUYECHHUSI
(bU3MYEeCKUX BEJIMYMH, €AMHUI] UX U3MEPEHHUS.

2. HeyMeHue BbIJIEISATH B OTBETE TJIaBHOE.

3. HeymeHue npuMeHsTh 3HaHUS AJI PEIICHUS 3a7]a4 U 00bSICHEHUS
(bu3nYecKuX SIBICHUI; HEMPABWIBHO CHOPMYITUPOBAHHBIE BOIIPOCHI 3a/1a4u



WJIM HEBEPHBIC OOBSICHEHHS XO0/a €€ PEIICHNs; He3HAHNE MPUEMOB PEIICHUS
3a/1a4, aHAJIOTMYHBIX pPaHee PEIICHHBIM B KJIACCe; OMMOKH, TOKA3bIBAOIINE
HEIMPaBUJILHOE IIOHMMAHHE YCIIOBHS 3a]]a4¥ WJIM HEMPaBUIILHOE
WCTOJIKOBAaHUE PEIICHUS.

4. HeymeHue ynuTaTh U CTPOUTH FPAPUKU U IPUHIIUITUATBHBIE CXEMBI.

HeymeHnue noarotroBUTh K paboTe YCTAHOBKY MJIM JIaOOpaTOpPHOE

00opy0BaHuE, IPOBECTH OMBIT, HEOOXOAMMBIE PACUETHI MU UCTOJIb30BaTh

MOJIyYeHHbIE JAHHBIE ISl BHIBOJIOB.

6. HeOpexxHoe oTHOIIEHKE K TA00paTOPHOMY 000pYAOBAHUIO U U3MEPUTEIbHBIM
npudopam.

7. HeymeHnue onpenenuTsh NOKa3aHUE H3MEPUTEIIBLHOTO MPUOOpa.

8. Hapymenue TpeboBanwmii mpaBmil 6€30MaCHOTO TPYyAa MPU BBHITIOJTHCHUH
HKCIIEPUMEHTA.

e

Hezpyooie oumuorku

1. Herounoctu popMyaupoBOK, ONIpeAeICHUN, TOHATHH, 3aKOHOB, TEOPHH,
BBI3BAHHBIE HETIOJHOTOM 0XBAaTa OCHOBHBIX MPU3HAKOB ONPEIEIIEMOTO
MOHSTHS; OIIMOKH, BEI3BaHHBIE HECOOIOICHIEM YCIOBUN IPOBEACHHUS OIBITA
WJIA U3MEPECHUM.

2. OmuOKu B YCTOBHBIX 0003HAUYCHUSIX HA IPUHITUITHATHHBIX CXEMaX;
HETOYHOCTH YepTexel, rpauKoB, CXEM.

3. IIpomyck win HETOYHOE HAaNMCaHNEe HAMMEHOBAHUH eTMHUL PUZNIECKUX
BEJIMYMH.

4. HepanmoHanbHbIN BEIOOpP X0/1a PELICHHUS.

Heoouemut

1. HepaumoHnanbHbI€ 3a1IUCH MPU BBIUMCICHUAX, HEPAIMOHATIbHBIE TPUEMBbI
BBIUMCJICHHI, TPeoOpa30BaHU U pEUICHHI 3a/1a4.

2. ApudmeTrnueckre OMMUOKH B BEIYUCICHUSIX, €CIIA ATH OMIUOKU Tpy0do He

HCKaXaloT peajbHOCTh MOJYyYEHHOTO Pe3yJIbTaTa.

OTnenpHBIE TOTPEIIHOCTH B (DOPMYIHPOBKE BOMPOCA UM OTBETA.

HeOpexHoe BBITIOTHEHNE 3alTUCe, YepTexkel, cXxeM, rpaduKoB.

Opdorpaduyeckre 1 MyHKTyallMOHHbBIE OIITHOKHU.

bk w

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUE

TexHnuyeckue cpecTBa: WHTEPAKTHUBHAS 10CKA, MYyJIbTUMEAUINHBIN IPOEKTOP.

Homenknarypa ydeOHOro oOOpymoBaHusi MO (U3MKE OIpenessieTcsl CTaHaapTaMu
¢usnyeckoro oOpa3oBaHUs, MUHUMYMOM COJAEp)KaHUS Y4yeOHOro marepuaina, Oa3ucHOMN
porpaMmMoii 001ero 06pa3oBaHusl.



JIJ1st TOCTaHOBKHM JIEMOHCTpPAIMI JOCTATOYHO OJHOTO AK3EMIUIIpa 000pYAOBaHUS, IS
(bpOHTATBEHBIX Ja00pPaTOPHBIX PAOOT HE MEHEE OJTHOTO KOMILJIEKTa 000PY0BaHUS HA TBOUX
YYAIIHAXCA.
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