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HOACHUTEJIBHASA 3AIIUCKA

Hacrtosimas pabouas mnporpaMma Kypca BHEYPOUHOM JIESITEIbHOCTH
«OCHOBBI (PU3BMYECKOTO HKCIEPUMEHTa» (Jajiee — mporpamma) paszpaboTaHa B
COOTBETCTBHUHU C TpeOOBaHUAMHU benepanbHOro roCy/1apCTBEHHOIO
00pa3oBaTeILHOTO CTaHJapTa cpefaHero obmiero oodpazoBanus (nanee — PI'OC
COO) [1, 2] wu HampaBieHa Ha OpraHu3anuil0 oOydeHHuss B (U3UKO-
MaTeMaTU4YeCKOM Mpoduiae B COOTBETCTBUU C TPeOOBaHUSIMH (eaepanbHOM
o0OpazoBaTeIbHOM IporpaMMebl cpeaHero ooiiero oopazosanus (POIT COO) [3].

Peanuzanmst ~ mporpaMMbl  MOXKET  COACHCTBOBaThH  JOCTHIKECHHUIO
oOydJaromumucs: TuIaHupyembix pe3ynbraTtoB ocBoeHust DOIT COO, pa3BuTuio
JUYHOCTU OOydYarommxcs, (pOPMUPOBAHUIO M YJOBJIETBOPEHUIO HUX COLUAIBHO
3HAUYMMBIX HMHTEPECOB U MOTPEOHOCTEH, camopeanu3alud OOy4YaroIUXCs dYepes
ydacTue BO BHEYpOUHOU AesiTenbHOCTU. OMHON M3 BO3MOXKHBIX (DOpM peanu3anuu
nporpaMMbl  SBISIETCA  KpPY)KOK.  [IporpaMma  MOXKET  peaii30BBIBATHCS
oOpa3oBaTelbHOM  OpraHu3aleil  caMOCTOSITENIbHO ~ JIMOO  Ha  OCHOBE
B3aMMO/ICHCTBHSI C JIPYTHMH OpraHM3aIUsIMH, OCYIICCTBIISTFOIIIIMHU
o0pa3oBaTeIbHYIO AESTEIBHOCTb.

[Iporpamma Kypca BHEYpOUYHOU AesTeNbHOCTH «OCHOBBI (PU3UYECKOTO
AKCIIEpUMEHTa» MpeaHa3HaueHa s peanusanuu B 10—11 kmaccax v HampaBieHa
Ha JIOCTMDKEHHME COOTBETCTBYIOIIUX pE3yIbTaTOB, CHOPMYIMPOBAHHBIX B
denepanbHoil  paboyeil mporpamme 1o yuyeOHoMy mnpeamery «Duszuka
(yrinyOneHHBIN YpOBEHB).

[Ipy wu3yuenun @U3UKU Ha YrIYOJIEHHOM YpOBHE peamu3anus HTHX
NPUHIIMIIOB 0a3upyeTcsi Ha HCIOJIB30BAHUM CaMOCTOSTEIBLHOTO YYEHHUECKOTO
HKCIIEPUMEHTA, BKJIIOYAIOIIETO, B TOM 4HuClie, paboThl (U3HUECKOr0 MPaKTHKyMa.
[Ipu »>TOM mox paboTamMu MNpPaKTUKyMa TIOHUMAETCS  CaMOCTOSATEIbHOE
UCCJIeIOBaHKE, KOTOPOE MPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOTr'0, 0OOOIIEHHOTO
BUja 0Oe3 TOIIaroBOoM WHCTPYKIMH. B pe3ynbraTe obecmeynBaeTCsl OBJIAJCHHE
OOy4JaromMMHCS YMEHUSMH TPOBOJUTH TMPSMBIE M KOCBEHHBIE H3MEPEHUS,
MCCJIeI0BATh B3aUMHBIE 3aBHCUMOCTH JIBYX (DU3MYECKUX BEJIMYUH U OCYIIECTBISATh
MMOCTAHOBKY OIBITOB TI0 MPOBEPKE MPEIOKEHHBIX THUIOTE3. Bee 3To cmocobcTByeT
JTOCTI)KEHUIO OJTHOM M3 OCHOBHBIX IeJieil m3ydeHusl GU3NKU HA YPOBHE CPEIHETO
o011ero oOpa3oBaHus —  OBJAJCHUIO 00 yJaroIIMMHCS METO/IaMH
CaMOCTOSITEIILHOTO TUTAHUPOBAHUSA W TMPOBEACHUS (PU3NUYECKUX IKCIIEPUMEHTOB,
aHanmW3a W HMHTEpHpeTanuu  WHGOPMAIUU, ONpENeJCHUS JTOCTOBEPHOCTH
MOJIYYCHHOT'O pe3yiibTaTa.

AKTYyaTbHOCTh peaqu3alii TaHHON MPOTPaMMBI OMPEACIACTCS TeM, YTO €€
OCBOCHHE TIO3BOJISET OOyYaIOMUMCS Ha TMPAKTUKE O3HAKOMHTHCS C Pa3IMUHBIMU
bu3nUeCcKUMH SBICHUSMHU, YKCIIEPUMEHTATIBFHO M3YyUUTh pa3IUndHbIe (PU3HUECKHE
3aKOHOMEPHOCTH, YTIIyOUTh CBOM TEOPETHYECKHUE 3HAHUS, PA3BUTh UMEIONINECS U



IpUOOPECTH HOBBIE MPAKTUYECKUE YMEHHS M HABBIKM B O0JACTH IUTAHWPOBAHUS,
MOJITOTOBKM,  TPOBENCHHWS, aHauW3a W  HUHTEpHIpeTanuu  (HU3HUECKOro
HKCIIEPUMEHTA.

[IporpamMma maeT oOy4aromMMcsi BO3MOXKHOCTb MPUOOPECTH MPAKTUUECCKHIMA
ONbIT paboThl ¢ Ja0OpPATOPHBIM OOOPYIOBAHMEM, OBJAAETb KOHKPETHBIMU
npUeMaMHd  HCCIEIOBAaTEIbCKOW  JEATENIbHOCTH  HAayWHAIOMIeTo  (u3uKa-
AKCIIEPUMEHTATOpa, CPOPMHUPOBATH HABBIKMA OLIEHKH MOTPEITHOCTEH Pe3yIbTaToB
u3MepeHusl PU3NIEeCKUX BETMYMH. Peanu3arusi mporpaMMbl CO3/1aeT YCIOBHS IS
dopmMupoBaHus y O0OYyYalOMMXCS HECTAHAAPTHOTO KPEaTUBHOT'O MBIILICHUS,
COJNEHCTBYET Pa3BUTHUIO WHIAMBUAYAIHHOCTH  CYXICHUH, (OPMUPOBAHUIO
KyJIbTYpbl 000CHOBaHHS COOCTBEHHOT'O MHEHHSI M CBOOO/IBI €T0 BHIPAKEHUSI.

[IporpamMmma MoxeT OBITH BocTpeOOBaHA OOYYAIOMIMMHCS, KOTOPHIE HMMEIOT
MHTEPEC M MOTHBAIMIO K YIIIyOJEHHOMY HW3YyYeHHI0O (PU3UKH U MaTEeMaTHKH,
TOTOBSITCSI K yYaCTHIO B OJIMMIIMA/IaX MIKOJFHUKOB MO (pHU3HMKe, B paMKaxX KOTOPBIX
IPeyCMOTPEH MPAKTUIECKHUH TYP.

IIporpamma  mpecnexyer He  ToJbKO — oOpa3oBaTelbHble, HO H
BOCITUTATENbHBIE 1IEJH, MOCKOJbKY COOTBETCTBYET HJ€€ JKOJOTM3allud U HJee
NPUKIATHONW HAINPAaBICHHOCTH, KOTOpPbBIC, B YHUCIE NPYIHMX HJICH, MOJOKEHBI B
OCHOBY Kypca Qu3uku, uzydyaemoro Ha ctynernu COO.

BapuanTsl peanmn3anuu nporpaMmMbl U GopMbI IPOBEACHUS 3AHATHI

Peanuzanus mnporpamMmbl mpeamnoyiarae€T CoYeTaHUE Pa3IMYHbIX (popm
IpyNIoBoi paboThl (CAylIaHUE JIEKIHH, JUCKYCCHs, MOHTAX dKCIEPUMEHTAIBHBIX
YCTAaHOBOK, TpoOBeleHHE  (U3MYECKHMX  U3MEPEeHUH TOJ  PYKOBOACTBOM
npernojaBatess) W HHIAUBUAYATbHOM pPaOOTHhl (BBIMOTHEHUE CAMOCTOSITEIBHBIX
pabor u paboT mMpakTUKyma, oO0pabOoTKa ¥ HMHTEPHpPETAIUs Pe3yIbTaTOB
buzmueckux wusMmepeHuit). Mcmonp3oBaHue Takux (opM paboOTBl TOMOTAeT
pa3BUBaTh y OOYYAlOIIUXCS, C OJHOW CTOPOHBI, HABBIKM BOCHPHUSATHS HOBOU
uHbOpMAIMK TIpH Pa3IUYHBIX (QopMmMax ee Mojayu, a C JAPYyroil CTOPOHBI —
aKTUBHOCTb, CaMOCTOSITEIBHOCTh M TBOpPYECKOE Hauajo. B menom peanmuzaimms
JAHHOM TpOrpaMMBbl JOJKHA MOJIOKUTEIbHO CKa3bIBAThCS KAK HA aKTyajlu3aluu
3HAHWM, YMEHHUI 1 HABBIKOB 00YYAIOMIUXCS B paMKaX MX MpeanpodeccuoHanbHON
TEXHOJIOTUYECKOW  (MHXKEHEpPHOH) MOJArOTOBKH, TaK M HAa COLHUAIbHOM
(dbopMHUPOBAHUY JTHUYHOCTH O0YJAFOIIIHXCS.

[Iporpamma kypca paccuutaHa Ha 68 dYacoB, B paMKaXx KOTOPBIX
MPETyCMOTPEHBI Takue (OpMbI paboT, KaK JEKIUHA, CAMOCTOATEIbHBIE PabOThI U
paboTbl mpakTHKymMa. B Xome caMmocToATeNbHBIX paboT oOydaromuecss MoJ
KOHTpPOJIEM TMpENoJaBaTeliss 3aKpelUIilOT HOBBIE 3HAHUA, OTPabdaThIBAIOT
OTIpEJICTICHHBIE YMEHHSI W HaBBIKM. PaboThl TpakTUKyMa TOJIPa3yMEBarOT
CaMOCTOSATETIFHOE pelieHrne OOYJarONIMMUCS SKCICPUMEHTAIBHBIX (PU3NIECKUX
3amau. Tematnka pabOT MPAKTUKyMa U TOPSAIOK UX CJIEIOBAHUS COOTBETCTBYIOT
CTPYKTyp€ TEMaTHYECKOro IUIaHUpOBaHuUs ¢eepaibHOil paboueil mporpaMMsbl Mo
yueOHOMY nipeametry «Duznkay (yriyOJaeHHbIH yPOBEHB).



[Iporpamma paccuuTaHa Ha peajM3alUi0 B TEUEHHE JBYX JET OOy4YeHUs B
10-11 xrnaccax mpu MpPOBEJEHUM 3aHATUN OAMH pa3 B Hexemo odbemMom | uac
kaxgoe. [lo ycMOTpeHMIO yuuTens NOpANOK CIENOBaHUS 3aHATUNA MOXKET OBITh
M3MEHEH, a HEKOTOPBIE MOTYT OBITh UCKIIFOUCHBI.

Jlomyckaercs peanuszanusi 4aCTU IPOrpaMMbl B T€YEHHE OAHOTO Y4eOHOTO
rojia — st ooyyaromuxcst Tojbko 10-ro wim Tonbko 11-ro kimacca. OnHaKoO B 3TOM
ciydae npu padore ¢ oOyuaromumuca 11-ro kiacca pekoMeHAyeTcs HAaYMHATh
U3JI0KEHHE Y4yeOHOro Marepuana C IPOBENCHMs 3aHSITHM, HaNpaBICHHBIX Ha
OCBOCHHE OOYyYalOUIMMHUCS OCHOBHBIX IIPUEMOB W METOJIOB 00pabOTKH
pe3yNbTaTOB (PU3MYECKUX M3MEPEHUH U OLIEHKM morpemHocted. [ns aTtoro
pexkomenayetcs: 1) npoectu B kiacce 3ansaTust Noe 1, Ne 3 u Ne 5 u3 nmporpammsl
10-ro xmacca; 2) 3amaTh Ha JoM BbImoJiHeHHE 3agaHui Ne 2, Ned m Ne 6 u3
nporpammbl 10-To Kiacca; 3) B ganpHeHIeM ciaeaoBaTh nporpamme 11-ro kiacca,
UCKJIIOYMB U3 HEE, IO YCMOTPEHUIO YUUTEN s, KAKHUe-TU00 TPH 3aHATHS (Hampumep,
Ne 16, Ne 17, Ne 18).

Bo3moxHO Takke ocBoeHue oOydwaromumuca 11-ro  kimacca mMOJHOM
IpOrpaMMbl MIPU YCJIOBHM NMPOBEACHUS 3aHATUN JBa pa3a B HEACNII0 00beMOM 2
yaca KaxJoe.

Pan pabor mpakTukyma (Ha yCMOTpPEHHE Y4YUTENs]) MOXET ObITh 3aJlaH
oOydJaromuMcsl Ha JOM JUJISi CaMOCTOSITENIbHOTO BBIMIOJHEHUSI € MOCIEAYIOIUM
KOHTPOJIEM U 00CYKJIEHUEM TOJIYYeHHBIX PE3yJIbTAaTOB.

B3anmocBsshb ¢ ¢penepasibHoil padoueii mporpaMMoil BOCIMTAHMS

[Iporpamma pa3zpaborana ¢ ydueroM peKkoMeHaarui denepanbHol pabouei
nporpaMMbl ~ BOCHUTaHMs. B yacTHOCTM, OHAa  y4YHUTBIBAET IICUXOJIOrO-
negarornyeckiue  OCOOCHHOCTH  COOTBETCTBYIOIIEH  BO3PACTHOM  KaTeropuu
00yJaromuxcs.

[Iporpamma COOTBETCTBYET TaKHUM LIEJSIM BOCHUTAHUS OOyYaroOmIMXCs, Kak
pa3BUTHE JTUYHOCTH, CO3JaHUE YCIOBUH ISl CAMOOIPEAEIICHUS U COLMATIU3aIIU.

[IporpamMa COIEHUCTBYET PEUICHUIO CIECAYIOMIMX 3a1a4 BOCIIUTAHUS
oOydJarommuXxcs: YCBOCHHE 3HAHWUW, HOPM, IyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpPaIUIUNA, KOTOpbIE BBIPAOOTANIO POCCHUICKOE OOIIECTBO; (OPMUPOBAHUE W
pa3BUTHE JTUYHOCTHBIX OTHOIICHUH K 3THUM HOpMaM, LEHHOCTSAM; HNPHOOpETEHUE
COOTBETCTBYIOIIETO 3TUM HOPMaM, LEHHOCTSAM, TPAAULUSAM COLUOKYJIBTYPHOTO
OmbITa IMOBEJICHMS, OOUIEHUSA, MEKIUYHOCTHBIX M COLMAIBHBIX OTHOILICHHUI,
MPUMEHEHHS TOJIYYCHHBIX 3HAHWW; JOCTHKEHUE JIMYHOCTHBIX PE3YyJIbTATOB
OCBOCHHS 00111€00pa30BaTeIbHON MPOrpaMMbl TI0 (HU3UKE B COOTBETCTBUU C
dI'OC COO.

[IporpaMma COOTBETCTBYET CHEAYIOIIMM OCHOBHBIM  HAalpPaBJICHUSM
BOCIIUTAHHS.

1. TpynoBoe BOCIMTaHME — BOCHUTAHUE YBAXEHHUS K TPYyHY,
TPYASIIUMCS, pe3ysibTaTaM TpyJa (CBOETO W JPYruX JIOJEH), OopHeHTalus Ha
TPYIOBYIO JI€STEIBHOCTD, NOJy4eHUE NPO(PECCHr, TMYHOCTHOE CAMOBBIPAKEHUE B



MPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpyA€ B POCCHUHCKOM OOLIECTBE,
JOCTUKEHUE BBIJAIOLIUXCS PE3YJIbTaTOB B MNPO(ECCHOHANBHOU JAESITENIbHOCTH.
LleneBbIMU OpUEHTHPAMU ABIAIOTCS: (POPMUPOBAHHE OCO3HAHHOW TOTOBHOCTH K
MOJIYYEHHIO MPO(PECCUOHATIBHOIO 00pa30BaHusA, HENPEPHIBHOMY O0Opa30BaHUIO B
TEYEHHE KU3HU KaK YCIOBHUIO YCIEIIHON MPOQPECCHOHATBHON U OOIIEeCTBEHHOM
JEeSATENbHOCTH; MOHUMaHue cnenuuky camooOpa3zoBaHusl U MpodhecCuOHATBHOM
CaMOMOJTOTOBKM B HH(OPMAIMOHHOM BBICOKOTEXHOJIOIMYECKOM OOLIECTRBE,
TOTOBHOCTH YYUTBCS U TPYAUTHCS B COBPEMEHHOM OOLIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HAHHBIM BBIOOP cdepbl MpoPecCUOHATBHONW TPYIOBON IEATENbHOCTH B
poccHiickoM OOIIECTBE € YYETOM JIMYHBIX XU3HEHHBIX IUIAHOB, MOTpeOHOCTEH
CBOE€l ceMbH, OOLIECTBA.

2. DKOJIOTUYECKOe BOCHHUTaHHE — (OpMHUpOBAHHE HKOJIOTHYECKOMN
KyJbTYpbl, OTBETCTBEHHOI'0, OEPEKHOr0 OTHOILIEHHUS K MPUPOJE, OKPYKaIoIIeH
Cpeie Ha OCHOBE POCCHUMCKHMX TPaJAULMOHHBIX TYXOBHBIX ILIEHHOCTEH, HABBIKOB
OXpaHbl, 3alIUThl, BOCCTAHOBJIEHUS NPUPOJbI, OKpyXkarouei cpenpl. LlemeBbiM
OPUEHTUPOM  SBJISETCS OCO3HAHHE HEOOXOJAMMOCTH TMPUMEHEHUS 3HaHMS
€CTECTBEHHBIX W  COLMAJIBHBIX HAayK [JII  pa3yMHOTo,  OepexIMBOro
IPUPOJIOTIONIH30BAHUS B OBITY, OOLIECTBEHHOM MPOCTPAHCTBE.

3. [leHHOCTM Hay4yHOTO TIO3HAHMS — BOCIHTAHUE CTPEMJICHUS K
MO3HAHUIO ceOsl U IPYTuX JIIOJAEH, IPUPOABl U OOIIECTBA, K MOJYYCHUIO 3HAHUM,
KayeCTBEHHOTO 00pa30BaHUs C yYETOM JTUYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX
notpebHocTed. LleneBbIMU OpueHTHpaMH SBISIOTCA: (OPMUPOBAHHUE NESATEIHHO
BBIP@KEHHOTO TO03HABATEIBLHOTO MHTEpeca B 00dacT (PU3UKU C YUETOM CBOUX
UHTEPECOB, CIOCOOHOCTEHW, JOCTHIKEHUW; TIONy4eHHE TMPEACTABICHUA O
COBPEMEHHOM HAy4YHOW KapTUHE MHUpa, O JOCTH)KEHUSX HAyKd U TEXHUKH, O
3HAUYEHWW HAayKH B IKU3HU POCCHUHCKOrOo o0OIIecTBa, OOECIEUYEHUU €ro
0e30MacHOCTH; MPUOOPETEHUE HABBIKOB KPUTHUYECKOTO MBIIUICHHS, OMpPEaeICHUs
JIOCTOBEPHOW Hay4YHOW WHMOpPMANMM U KPUTUKU aHTHUHAYYHBIX IPEICTABIICHHM;
pa3BUTHE U MPUMEHEHUE HABBIKOB HAOIOJCHUS, HAKOIJICHUSI U CHUCTeMaTH3alluu
(aKkTOB, OCMBICIICHHS OIbITA B €CTECTBEHHO-HAYYHOW 00JIaCTH TO3HAHMS,
HCCIIEIOBATEIBLCKON NESTENBHOCTH.

Oco0enHocTH padOTHI YyYUTEJIA N0 POrpaMme

[Ipn peannzanuMu JaHHOW TPOrpaMMbl 3a/Jadya y4YUTENIE COCTOUT B TOM,
9TOOBI CO3/aTh YCIOBUS I YCBOCHUA OOYyYAIOIIMMHKCS HOBBIX 3HAHUH,
MPUOOPETEHHSI UMW HOBBIX YMEHHH U 3aKPEIUICHHS] HABBIKOB, HEOOXOAMMBIX IS
MpoBeAEHUS PU3NMUECKUX IKCIIEPUMEHTOB U aHAJIM3a MOJTYYEHHBIX PE3YJIbTaTOB.

Jlist permeHuss 3TOM 3agauM HEOOXONMMO HanWuMe B KaOuHeTe (U3HKHU
000pyIOBaHMS, KOMIUICKTYIOIINX W PACXOJAHBIX MATEPUATIOB, TPEOYIOMIMXCS IS
MPOBENICHUS CAaMOCTOSITENBHBIX paboT © paboT mpakTukyma. IlepedeHp
mpeayiaraeMbeix padoT chOpPMHpPOBAH TAaKWM OOpa3oM, YTO MOATOTOBKA K WX
MPOBEJACHUIO HE JIOJUKHA BBI3bIBATH CYIECTBEHHBIX 3aTPyIHEHUH — BCe



HE0OXoIUMOe ISl pealiu3alid MporpamMMbl, Kak MpaBHIIO, JHUOO HAXOJIUTCA B
kaOuHere (PU3UKHU, TMO0 JOCTYITHO B MOBCETHEBHOM OBITOBOM OOMXOJIE.

Ilepen HavasOM 3aHATUNA YYUTEIIO PEKOMEHAYETCS CaMOCTOATEIBHO
BBINIOJIHUTh BCE TEOPETHUYECKHE 3aJaHus, CaMOCTOSATENbHbIE pabOThl U PabOTHI
MPaKTUKyMa, KOTOpbIE JOJKHBI OYIyT BBIOJHATH OOydwaromuecs. OTO JacT
YUHUTEIII0 BO3MOXKHOCTh HE TOJBKO BBISIBUTh BO3MOKHBIE TEXHHUYECKUE TTPOOIIEMBI,
HO U MOJYYUTh KOHTPOJIbHBIC PE3yJIbTaThl U3MEPEHUN U UX 00paOOTKH, KOTOpPbHIC
MOHAO0STCA sl albHEUIe MPOBEPKH MPABWIHLHOCTH BBIMIOJHEHHUS PaldoT
00y4JaromuMHuCs.

[TockonbKy OJHHUM W3 TJIABHBIX PE3YyJIbTATOB Pa0OThI YUYUTENs B paMKax
BHEYPOUYHOU JESATENbHOCTU SIBISIETCS JIMYHOCTHOE pa3BUTHE O0O0ydYaroluxcs,
YUHUTEIII0 PEKOMEHAYETCS MPU MPOBEICHUU 3aHATUM MO TporpaMMe aKTHBHO
y4acTBOBATh B JEATEIBHOCTH OOYYaIOUIUXCs, KOHTPOJUPOBATh XOJ BBIITOJIHEHHUS
UMU DKCTIEPUMEHTAIBHOW Pa0OThI, HANIPABIIAThL U KOPPEKTUPOBATh UX JICHCTBUS,
CBOEBPEMEHHO YKa3blBaTh Ha OIIMOKM U HEIO0YEThl, IOJACKa3bIBaTh U
JIEMOHCTPUPOBATh TPABWIbHBIC CIOCOOBI BBHITIOJIHEHUS TMPAKTHYECKOH padoTHI,
o0CyXJaTh TPUYUHBI U BO3MOXKHBIC TOCIEICTBUS JIOMYyCKaeMbIX OIHMOOK. Bo
BpeMsi 3aHATHI HEoOXOIMMO TOAEPKUBATH I0OpOXKENaTeIbHYI0 aTtMochepy
COTPYIHUYECTBA.

Yuutento cieayer y4dTHIBaTh, YTO JIOTMKA OCBOCHHUS IPOTPaMMBbI
IpeJnoyiaraeT mocjie0BaTeIbHOEe U3yUYeHne MaTepuana — cHadajga oOydJarommecs
JOJIKHBI OCBOUTH 0a30Bble TPHEMBbl M METOJbl MPOBEACHUS (HUIUUECKUX
U3MepeHuit U 00pabOTKU MOJTydaeMbIX Pe3yJbTaTOB, a YK€ 3aTeM MPUMEHATh UX
Ha MPAKTUKE MO CXEMe «OT MPOCTOro K CIoXKHOMY». [loToMy mpuMmepHas cxema
IPOBEJICHHUS 3aHSATUH IO MPOrpaMMe MOXKET OBbITh CIIETYIOMICH:

1. 00BsICHEHHE TEOPETUYECKOTO MaTepHUaa 1o TeMe;

2. MOJITOTOBKA K BBIMOJHEHHUIO CAaMOCTOSATEIBHOW pabOThl WK PabOTHI
paKTUKyMa — 00CYKJIEHHE 3a/IaHMsl, YCTPONUCTBA AKCIIEPUMEHTAIbHON YCTaHOBKH,
HEOOXOJMMOTO TEOPETUYECKOTO MaTepuayia, MPUEMOB M METOJOB MPSMBIX
AKCTIICPUMEHTAIBHBIX ~ M3MEPEHUM, CIOCOOOB HMX 0OpabOTKM H  OICHKHU
MOrPELTHOCTEN U3MEPEHNN;

3. NIPOBEJICHNE CAMOCTOSITENLHOW pabOThl WM padOTHl MPaKTUKyMa,
KOHTPOJIb IPABUIILHOCTHU TIPOBEACHUS N3MEPEHU;

4, 00paboTKa TOJMYYEHHBIX OSKCIEPUMEHTAIBHBIX JaHHBIX, OIEHKA
MIOrPELTHOCTEN;

d. o0cyxaeHne pe3yabTaToOB 00paboTKH MTOJTYYEHHBIX
HKCIIEPUMEHTATBHBIX JAaHHBIX U TPOBEPKA MX NMPABMIHHOCTH.

B cnyuae HexBaTKM BpPEMEHM Ha peajv3alHI0 B KJIAcCE€ MyHKTA 4 JTaHHOU
CXEMBI pPEKOMEHyeTCs IPEITIOKUTH oOy4Jarommmcst BBITIOJTHUTD
COOTBETCTBYIOIIINE JEHUCTBHS IOMA, a IIYHKT 5 peaan30BaTh B Havalie CJIEAYIOIIETO
3aHSTHSI, JTMOO TPOBECTH HEOOXOAMMBIE OOCYKIEHUS C 00YUAIONTUMUCS B TIOPSJIKE
WHIUBUYyaTbHON PaOOTHI.



COAEPKAHHUE KYPCA
BHEYPOUYHOMH JEATEJBHOCTH
«OCHOBbBI ®PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHYECKUA ITPODUJIb)»

10 KUIACC

3ansTue 1. [TorpemiHOCTH B IKCIIEPUMEHTE

Jekuyua «IlorpemHocTy TOpSIMBIX H3MepeHui». OOcCyxkaaercs Mnpupoa
BO3HMKHOBEHUS MOTPEIIHOCTEN, METOJbI X MUHUMHU3ALUH U OLICHKHU.

Jekyusa «IlorpeHoCTH KOCBEHHBIX U3MepeHui». O0Cy)aat0TCs METOIbI U
IPUEMBI OLICHKH MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM.

HUcnonvzyemvie mamepuanvi: [4], qacts 1.

3ansaTre 2. OueHKa NOrpemHoCTed NPSIMbIX U KOCBEHHBIX U3MePeHUi
Camocmoamenvnan paooma «OLEHKAa TIOTPEIIHOCTEH  KOCBEHHBIX
U3MEpEHUH Mo pe3yabTaTaM NPSIMBbIX U3MEPEHUID.

3anatne 3. YcpeaHenme  usMepenmii. Ciy4yaiiHashk ~ NOrPeIHOCTD.
KunemaTruyeckne uamMepeHust

Jexkyua «CnyyaliHple TMOTPEIIHOCTH». B  COOTBETCTBUM C YpOBHEM
MOJATOTOBKM OOYYaIOIIUXCS H JOCTYIIHBIM OOOPYIOBAaHHEM MOXET OBITh
IpoBe/IeHa OJIHA U3 IBYX pa0OT MpaKTHUKyMa.

Ilpakmuxkym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJbHOM TOYHOCTBIO CPEIHIOI0 CKOPOCTH
JIBUKEHUS 3€PHBIIIKA MIIIeHA B OyTHIJIKE C BOJOM.

Obopyoosanue. Ilmeno, HamoJIHEHHas BOJOW IUIACTHKOBash OYThUIKA C
OTpPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JTUHEHKA.

Kpamkoe onucanue pewenusi. IlpoBoauTtcst cepusi SKCIEPUMEHTOB 10
U3MEPEHUI0 C TOMOIIBIO CEKYHIOMEPA BPEMEHH MPOXOKICHUS 3EPHBIIIKOM
MII€Ha B TOJIIE BOJBI HEKOTOPOro (PUKCUPOBAHHOIO PACCTOSHUS BJIIOJIb
BEpTUKaIU. Beluncisgercss cpenHee BpeMsi ABUKEHUS 3epeH. PaccunrthiBaeTcs
CpelHsii  yCTAaHOBUBILIASCS  CKOPOCTb  A3TOr0  JABWkKeHUA.  OleHuBaeTrcs
MOTPEIIHOCTb.

OnucaHnue cxodxcell padomvl NPAKMUKYMA: BCEPOCCHIICKAsl OJUMIIMAAA
IIKOJBHUKOB 1O (hu3uKe, peruoHanbHbld stan 2023 r., 3amada «llmeno u
Bsi3KOoCTHY [9, 10].

Ilpakmuxym Ne 2



3aoanue. Cobepure yCTaHOBKY I 3allyCKa IIApUKa B MOJET C HEKOTOPOM
BBICOTHI C (DMKCUPOBAHHOW FOPU3OHTAJIBLHOM HadallbHOM cKopocThio. Mccnenyiite
3aBUCHMOCTh BEPTHUKAJIbHON M TOPU30HTAIBHOW KOOPAMHAT IIAapUKa IPHU IOJIETE.
Onpenenure CKOPOCTH IIApUKa B HAYAJIE MOJIETA.

Obopyoosanue. CralbHOW IIAPUK, IYCKOBOE YCTPOUCTBO (OTPE30K
AIIOMUHUEBOTO MPO(UIIsL, MATHUT HEOJIMMOBBIH, IBa CTAJIbHBIX IIAPUKA), IITATUB
C JIanKoW U My TOM, MAJIIPHBIN CKOTY, pyJIeTKa, KOMMpOBallbHasl Oymara.

Kpamkoe onucanue pewenus. OcymiecTBiasiercs cOOpKka ITyCKOBOU
ycTaHOBKH. [IpoBOAMTCS cepursl HKCIIEPUMEHTOB 110 3allyCKy LIApUKa B IOJET U
U3MEPEHUI0 KOOpPAMHAT TNaJeHHUs IIapuKa OTHOCUTENIbHO TOuku coOpoca. [lo
NOJIYYEHHBIM JAHHBIM PACCUMTHIBAETCA HAYAJIbHAS CKOPOCTH MOJIETA IIAPUKA.

Onucanue cxoxkel padOThl MPAKTUKyMa: MEXAYHApOJHAs OJUMIIMAZa IO
skcriepuMeHTanbHon gusnke 2021 r., 3agaya «Ilymxkay» [11].

3ansaTtue 4. [IpocTeiilmue reomeTpuyecKkue H3MepeHu s

Ilpakmukym

3adanue. Onpenennure ¢ MaKCUMaIbHOW TOYHOCTBIO TOJIIMHY MPOBOJIOKH U
BHEITHUI JAWaMETp WIJIbI, IUIONIaJb HApUCOBAaHHOW Ha lucTte Oymaru (urypsl,
00beM Opycka. O1leHUTE MOTPEIIHOCTH.

Obopyoosanue. TlpoBonoka, uria OT mmpuia (CO CTOYCHHBIM OCTPUEM),
n300paxkeHne GUrypsl ciaokHOM GOpMbI Ha pa3IMHOBAHHOW KBajparamu Oymare,
JIEPEBSIHHBIN OpPYCOK, TUHENKA, IITAaHT€HIUPKYJIb.

Kpamkoe onucanue pewenus. llpoBomdarcss W3MEpEeHHUsS]  TOJIIMHBI
IPOBOJIOKH METOJAOM pAnoB. IIpoBoauTcs M3MepeHHe AuaMeTpa HIribl METOAO0M
npokarbiBanud. [IpoBoauTcs M3MEpeHHe IIomAaau (GUrypbl METOJOM IOJCYeTa
TUTONIA/IM 110 KJIETKaM CETKH M3BeCTHOro mara. [IpoBoauTcs namMepenue rabapuTtos
Opycka W BbIYUCIEHHE ero oO0bema. OlLEHHMBAETCS MOTPEITHOCTh H3MEPEHHBIX
BenuuuH. [IpoBoauTCs TpOBEpKa MPAaBUIBHOCTH HM3MEPEHHs] JUAMETpa WIJIbl C
MOMOIIbIO IITAHTEHIUPKYJIS.

3ansatue 5. I'pagukm 3KcnepuMeHTANBHBIX 3aBucuMOcTell. I'paduyeckas
00padoTKa JTaHHBIX

Jdexkuyua «Odopmiienne TpaPuKOB HKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH.
I'paduaeckas 0OpaboTKa TaHHBIXY.

OO0cyxnatoTcss OCHOBHBIE TpaBuiia ohopMIICHHs TpadUKOB 3aBUCUMOCTEH
(du3nUecKuX BEeTUYNH IPYT OT JIpyTa.

Camocmoamenvnan padoma «lloctpoeHne rpaduKoB B COOTBETCTBHH C
M3YYCHHBIMH MPABWIIAMU C UCIIOJIb30BAHUEM TOTOBBIX TAOJHIT C TAHHBIMI.

Hcnonvszyemvie mamepuanvl: MeTonudeckue pekomeHaanuu lleHTpansHOi
MPEIMETHO-METOIMYECKON KOMUCCUHU TIO OIICHUBAHUIO 0(OpMIIeHUS TpaduKOB Ha
MPAKTUYECKUX TypaX BCEPOCCUMCKOMN OJIMMIUA/IbI IIKOJIBHUKOB 1O (pusuke [12].



3ansaTue 6. O0padoTKa HeJIMHEHHBIX 32ABUCUMOCTEI: JIMHeapU3alus, MOACYeT
IVIOLAAH O rPauKoM, OCTPOEHNE KAacaTeIbHbIX K rpaguKy

Jexkyua «JIuHeapuszauus 5SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH U IPYTHE
rpaduueckue cnocoobl 00pabOTKU JaHHBIX.

OOcyxnaeTcss  MeTOJ  3aMEHbl  IEPEMEHHBIX TpHU  JHUHeapu3aluu
AKCIIEPUMEHTANIBHBIX 3aBUCUMOCTeN. O0Cyxaercs GU3NUECKUil CMbICH IUIOIIAIN
1o/ rpa)uKoOM U yriaoBOro ko3 puiuenTta KkacareabHON K rpaduky.

3ansatue 7. M3MepeHue 3aBHCHMOCTH KOOPAMHATHI TIPaHUUbI 00JACTH
HAMOKAaHUs OT BpeMeHU. JInHeapu3auus 3aBUCHMOCTH

Ilpakmukym

3aoanue. Bplpexbre U3 OymaxHoi canderku neHty mimuHod 30 cMm u
mupuHoil 2-3 cMm. OnyctuTe KoHEl OyMa)kKHOM JIEHThI B BOAY M BKJIIOYHUTE
cekyHaoMep. M3yuute  3aBUCHUMOCTh  KOOpPJIMHATHI  TpaHUIbl  00JIacTH,
IponuTaBIIEHCs BOJOH, OT BpeMeHH. OnpenenuTe XxapakTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. CekyHaoMep, OyMakHbie can(eTKku, pyJeTKa, Yallka
[TeTpn.

Kpamkoe onucanue pewenus. CTaBUTCA OMNBIT MO W3YYEHUIO JIBHXKCHMS
IpaHUllbl HAMOKaHUA OymaxxHOU canderku. Mcmonb3yeTcs 3aMeHa NmepeMeHHBIX
JUTSL JTMHeapu3alii 3aBUCMMOCTH U TOCTPOCHHS JIMHEHHOro rpaduka, KOTOPBIH
BITOCJIEJICTBUHU MO3BOJISIET CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxodiceti pabomsl npakmukyma: [5], 3amada Ne 32 «Hamoxkanue
TKaHW.

3ansaTue 8. U3ydyeHue ynpyroro rucrepesuca

IHpakmukym

3aoanue. 3akpenuTe ¢ MOMOIIBIO 3a)KMMa JIMHEHKY Ha ctoje. [IponennTe
TYXKKY 32KHMa B KOJIbIIO OAHKOBCKOW PE3WHKH. 3alleMuTe KPIOYKOM JMHAMOMETpa
KOJbIO PE3UHKU. M3MepbTe 3aBUCHUMOCTh JJIMHBI PE3UHKH OT PaCTATHUBAIOLIECH
CWJIBI IPU HAarpy3ke (pacTs>KeHUM) U pasrpyske. [IpoBeanTe usmepeHus ¢ marom B
0,5 H, npu xaxaoMm u3mepenun nenaite 3anepxkky B 30 c. Iloctpoiite rpaduk
M3MEPEHHON 3aBUCUMOCTH, ONMUINUTE €€ xapakrep. Crenaite MpearonoKeHUus O
MpUYMHAX HAOII0JaeMOl 3aBHCHUMOCTH. Paccunraiite, B KakuX Ipeienax JICKHUT
KOA((PHUIMEHT )KECTKOCTH PE3NHOBOTO KOJbIA. VCmonb3ys molydeHHbIE JTaHHEBIE,
paccuuTaiTe, KaKyl SHEPrui0 TMOIVIOTHIIA PE3UHKAa 32 BpeMs MPOBEACHUS
M3MEpPECHUM.

Obopyoosanue. Jlunelika, 3a)KUM, TMHAMOMETP C TPeJeIoM n3mepennii 5 H,
PE3UHOBOE KOJIBIIO (pE3UHKA [ OAHKHOT), CEKyHIOMED.

Kpamkoe onucanue pewenusi. BbINOMHSAETCS ONBIT MO HU3YYECHUIO
3aBUCUMOCTH CHJIbl yOPYTOCTH PE3UHOBOTO KOJIbIIA OT €ro JJUHBI [pHU
MOCTENEHHOM YBEJIMYEHUU U TMPU MOCTEHEHHOM YMEHBIICHUH PacTATUBAIONIEH
cuibl. HalOntonmaercs sBieHUE yopyroro rucrepesuca. JlBe MoOJydeHHBIE



AKCIIEPUMEHTAIbHbBIE 3aBHCUMOCTH HaHOCATCA Ha onuH rpaduk. IIpoBogutcs
aHaJIMU3 MOJYYCHHBIX PE3YIbTATOB.

3anatue 9. HaxoxkaeHume wmaccbl JIMHEHMKM M IINPUIA ¢ [NOMOIIBIO
YPABHOBEIIMBAHUSA pblYyara

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaIbHOW TOYHOCTHIO MACCy IIMPHUIIA U MacCy
JINHEUKMU.

Obopyoosanue. npun o6bemom 20 M1, TMHEHKA, CTaKaH ¢ BOJIOH.

Kpamxkoe onucanue pewenus. K KOHIy TUHEWKHU, KOTOpask UCMOJb3yETCS B
KayecTBe pbluara, MoJBeluBaercs wipuil. M3amepsercs 3aBUCUMOCTb KOOPIUHATHI
TOYKHM OIOpPbl YpPaBHOBEIIEHHOIO phlyara oT oObema BoJbl B Iumpuue. [lo
MOJIYYEHHBIM JaHHBIM ONPENEIAI0TCS Macca IINPUIA U Macca JIMHEUKH.

Onucanue cxooiceti pabomul NpaKmMuKyma: PeruoHaIbHBIA ATal OJIUMITHAIbI
um. JIx.K. Makcpemna o ¢usuke, 2014 r., 8 kinacc, 3agaua «HegecTpyKTuBHBIM
aHaJu3».

3ansatue 10. H3Mepenue KoIpPUUUEHTA HHEPreTHYECKHUX IMOTEPh MpPH
OTCKOKE IIAPUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. IlpoBenuTe Hccie0BaHUE 3aBUCHMOCTH BBICOTBI OTCKOKA LIapUKa
[I0CJIE COYAapeHHsl C MOBEPXHOCTBHIO CTOJIa OT BBICOTHI cOpoca. IIpoBeaure ombit
JUISL IBYX THIIOB IIAapUKOB. OnpenenuTe XxapakTep 3aBUCUMOCTH.

Obopyoosanue. llapuk mJi1 HACTOJIBHOTO TEHHHUCA, PE3UHOBBIM IIapuK
«TIOIPBITYHY, PYJIETKA, MAJISPHBIA CKOTY.

Kpamxkoe onucanue pewenus. IIpOBOOUTCSA ONBIT 110 U3MEPEHHUIO BBICOTHI
OTCKOKa IIapHKa I0CJE COYAAPEHHUs C MOBEPXHOCTHIO FOPHU30HTAJIBHOIO CTOJNA B
3aBHUCHMOCTH OT BBICOTHI cOpoca. M3mepeHus mnpoBoasTcs Ajis JABYX THUIIOB
mapukoB. JUIg  pE3MHOBOrO  IIApUKa  3aBUCUMOCTh  SIBISIETCA  IPSMOMU
IPONOPLHOHATIBHOCTBIO, I IApUKa OT HACTOJIBHOIO TEHHHCA 3aBUCUMOCTH HE
aBiseTcss TakoBoW. OOCYXKIAlOTCS  BO3MOXKHBIE  NPUYUHBI  MOJYYEHHBIX
pE3yJIbTATOB.

3ansTue 11. OnpeneneHue Tem10eMKOCTH TBEPAOIr0 TeJa

Ilpakmukym

3aoanue. Onpenennute ¢ MaKCUMalbHON TOUHOCTBIO TEMIIOEMKOCTh IPy3HUKa.

Obopyoosanue. I'py3uk maccoir 50 r, crakan obvemom 0,2 1 ¢ BOmOI
KOMHATHOHM TeMIIepaTyphl, EMKOCTh C TOpSYEH BOJOM, IBa TEPMOMETPA, CAI(PETKH,
MOJAHOC, HUTh.

Kpamkoe onucanue pewenus. IIpoBOAUTCS ONBIT 1O U3MEPEHUIO
TEMJIOEMKOCTH TPy3MKa METOJOM IEPEHOCa €ro M3 XOJOAHOW BOABI B TOPSUYIO.
OueHuBaeTCs W3MEHEHUE TEMIIepaTypbl XOJOJHOW BOABI 332 CYET MOIYYEHUS
KOJIMYECTBA TEIUIOTHI OT FOPSIYETO IPYy3UKA.



3ansitue 12. U3MepeHue TeMnepatrypbl pyK 3KCIHEPUMEHTATOPA U AaBJICHM,
KOTOpOe MOTYT CO31aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Onpenenute BHyTpeHHee ceueHue TpyoOku. llomcoenuuure k
mmnpuiy oobemom 20 M TpyOKy € MOMEILIEHHON B Hee Karjied BOJbI. 3aXMUTE
IIIPUI] B JIAJOHAX MU HArpeBaliTe ero TakuM O0Opa3oM B TEUYCHUE 5 MUHYT.
W3mepbTe mepemelieHne Karu o TpyOke. Mcmonb3ys MoiydeHHbIE JaHHBIE,
OIICHUTE TEMIIepaTypy PyK SKcnepuMmeHrtaropa. 2) Jlokaurech, KOTJa IIPHIL
CHOBa MPUMET KOMHATHYIO TemIiepaTypy. BiyBas Bo3ayx B CBOOOJHBIM KOHEI]
TpyOKH, U3MEPhTE MEPEMEICHUE KAaIlIu MPU MaKCUMAaJIbHOM JaBJIEHUM BO3/1yXa,
co3gaBaeMOM Ha KoHIEe TpyOku. Vcmone3ys mnosydeHHbIE JaHHBIC, OIICHUTE
JaBJIeHUE, KOTOPOE MOT'YT CO3/aTh JIETKHE 3KCIIEPUMEHTATOPA.

Obopyoosanue. Mnpun, od6bemom 20 wmi, TpyOka OT UHGY3UOHHOM
CUCTEMBI, BOJIa, JINHEWKA, CEKyHJIOMED.

Kpamkoe onucanue pewenus. 1) K mmpuny o6semom 20 wmi
MOJICOCTUHSIETCS TPyOKa C MOMEIICHHON B Hee Karutel Bojabl. [lInpur HarpeBaeTcs
pyKamu, H3MepsieTcsi NepeMellleHne Kariu no TpyOke. Ha ocHoBe maHHBIX O
CeYEHUU TPYOKH M 00BbEME BO3JyXa B IIMPUIIC PACCUUTHIBACTCS TeMIEpaTypa pykK
sKcriepuMenTaTopa. 2) Mcnons3ys Ty e yCTaHOBKY, SKCIIEPUMEHTATOpP CO37aeT
JaBjeHUe BHYTPU CBOOOJHOrO KoHIa TpyOku. Karuisi Boabl mepememniaercs: 1o
TpyOke. Ha ocHOBe naHHBIX O €€ CMEIIEHUH OLIEHUBAETCS NaBlIEHHE, KOTOpOe
MOTYT CO3/1aTh JIETKHE DKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomvl npakmuxyma: 1) 3aKITIOYATETbHBIA 3Tall
BCEPOCCUMCKON  onuMmuaabl IKoJbHUKOB, 2023 r., 10 xkmacc, 3amada
«HacpItennsiii mapy», myHkt Ne 1 [13, 14].

3ansatue 13. OD¢dexkTuBHbli KOIPPUUMEHT KECTKOCTH  CHCTEMBI.
Omnpenenenune monyJss FOHra npoBosioku ¢ noMombi0 peiyara. OnpeaesieHue
npeaesaa ynpyrou anegopmauuu

Ilpakmukym

3aoanue. OrnpenenuTe ¢ MaKCUMaJIbHOM TOYHOCTBIO MoOAysb FOHra
IIPOBOJIOKH.

Obopyoosanue. llltatTuB ¢ [OByMs JamKkaMu, MPOBOJIOKA, JIMHEWKa
nepeBsaHHas JIMHOM 50 cM, rpy3sl Maccoil mo 50 r, 1Ba KaHLUEIAPCKUX 3akKUMa.

Kpamxkoe onucanue pewenus. Jluneiika nmogBenInBaeTcsi Ha MPOBOJIOKE Tak,
9TOOBI TOJNIYYWJICS CHUJIBHO HEPaBHOIUICUMM phlyar. BIKHUN K TOUYKe MojaBeca
KOHEILl TOPU30HTAIIbHOM JINHENKHU ONMPAETCsl CHU3Y Ha Janky mratusa. K npyromy
KOHIlY JIMHEMKHA MOABENIMBAIOTCSA Tpy3bl. M3MmepsieTcss 3aBUCHUMOCTh CMEILICHHS
KOHIIA JIMHEWKH, K KOTOPOMY MOJBEIINBAIOTCS T'PY3bl, OT UX CYMMApHOW MAacChI.
Ha ocHOBe mOJNy4eHHBIX MaHHBIX M TE€OMETPUUECKUX MapaMeTpOB YCTAaHOBKHU
paccuuThiBaeTcst Moayiab KOHra mpoBoIoOKH.

Onucanue cxodiceti pabomwl npaxkmuxyma: [6], 3amaga Ne 9.30.



3ansatue 14. MH3Mmepenue kKodI(pPuuHeHTa TMMOBEPXHOCTHOIO HATSKEHHUS
METO0/I0M OTPbIBA

Ilpakmukym

3aoanue. Ilpunymaiite crnoco® H3MepEHUsi CUJIbI, KOTOPYIO Tpedyercs
MPUIOKUTH K TPOBOJIOYHON paMKe ISl TOr0, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [lpoBenuTe SKCHEpPUMEHT U OLEHUTE KOIP(PULUMEHT MOBEPXHOCTHOIO
HATSKEHUS BOJIbI.

Obopyoosanue. KroBera mupokas ¢ BoJI0OH, MPOBOJIOKA, BEChI, HUTh.

Kpamkoe onucanue pewenus. IIpoBOAUTCS OMNBIT MO U3MEPEHUIO CHUJIBI
OTpBIBA MPOBOJIOYHOM paMKU OT MOBEPXHOCTU BOJABI MPH PA3TUUYHBIX MEPUMETPAX
pamku. [IpoBonutcs oneHka ko3 PUIMEeHTa TOBEPXHOCTHOI'O HATSKEHUS BOJIBI.

Onucanue cxodiceti pabomwi npaxmuxyma: [7], 3amaua No 331.

3ansaTue 15. Omnpeaesienne TOYKH POCHbl. 3HAKOMCTBO C IEKTPHYECKHM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OnieHUTE BIAXHOCTh BO3/yXa B KOMHATE.

Obopyoosanue. IlpoOupka CTekIsHHAs, MaJCHbBKHE KYCOYKH JIbJIa,
TEPMOMETpP, TaOJIMIIa 3aBUCUMOCTH JIaBJICHHUS HACBHIIICHHOTO Tapa BOJBI OT
TEMIIEPaTYPH.

Kpamxoe onucanue pewenus. B mpoOUpKy ¢ BOJOW MOCTENIEHHO JOOABIISIOT
KyCOUKH JIbJla U JOXKHMIAIOTCS MOMEHTa BBICTYIUICHHS Kalelb poChl Ha
MOBEPXHOCTH MPoOUpKH. 1o moNydyeHHBIM JTaHHBIM O TEMIIepaType TOYKE POCHI C
MOMOIIBI0 TAOJMUIl 3aBUCHMOCTH JAaBJICHUS HACBHIIMIEHHOTO TMapa BOJBI OT
TEMIIEPATYPhl ONPEACIACTCS OTHOCUTEIbHAS BIXKHOCTH BO3yXa B KOMHATE.

Onucanue cxooiceti pabomuvl npakmuxyma: [8], rmaBa Ne 3, mabopartopHas
pabora Ne 9.

Ilpakmuxym Ne 2

3adanue. Ompenenure ¢ MaKCUMaJbHOM  TOYHOCTHIO  OTHOIIEHHUE
AIEKTPUUECKUX EMKOCTEH TBYX KOHJACHCATOPOB.

Obopyoosanue. nBa DIEKTPOIUTHUYECKUX KOHJIECHCATOPA, BOJIBTMETD,
Oatapeiika, COeJMHUTENbHBIE TIPOBO/IA.

Kpamxkoe onucanue pewenus. IIpoBOAUTCS OMBIT TIO 3apsKe KOHACHCATOPa
OT JIPYroro 3apaHee 3apspDKEeHHOTO KOHJEHcaTopa. M3mepsioTcs HampspKeHUs Ha
KOHJIEHCATOpax N0 M TMOcje MoAKIouYeHni. OIEHNBACTCS OTHOIICHHE €MKOCTEH
KOHJICHCATOPOB.

Onucanue cxodiceti pabomwsi npaxkmuxyma: [6], 3amaga Ne 10.22,

3ansTue 16. U3yueHue npouecca pa3psaaKki KOHIEHCATOPA

Ipakmukym

3aoanue. N3yunrte 3aBUCUMOCTD HAMPSHDKEHUS HA KOHAEHCATOPE OT BPEMEHHU
pu ero paspsake. Onpeaennre eMKOCTh KOHJIEHCATOPa.



Obopyoosanue. INEKTPOITUTUUECKUN KOHJEHCATOP, BOILTMETp, OaTapeiika,
CEKYH/I0MEp, COEIMHUTENbHBIE TPOBOJIA.

Kpamkoe onucanue pewenus. IIpoBoguTCs U3MEpEHUE 3aBUCUMOCTH
HaIpsDKEHUsT Ha pa3pspKarolieMcsi KOHJEHcaTope OT BpeMeHH. [lenmaeTcst oleHka
€MKOCTH KOHJIeHCaTopa. B kauecTBe cOMpOTUBIIECHUS I pa3psaKud KOHAEHcATopa
BBICTYIIA€T BHYTPEHHEE CONPOTUBIICHHUE BOJIBTMETPA.

Onucanue cxooiceti pabomer npakmuxyma: [5], 3amaua Ne 10 «U3yuenue
cBeToauoa» (dacth Ne 1).

3ansitue 17. OnpenesieHne  yAeJbHOr0 CONPOTHBJICHMS MaTepHasia
MPOBOJIOKH

Ilpakmukym

3aoanue. Onpenenute yaenbHOE CONPOTUBIEHUE MTPOBOJIOKHU.

Obopyoosanue. JIBa MmynbTUMeETpa (B peKUME BOJIBTMETPA U aMIIEPMETPA),
COCIMHUTEIbHBIE TPOBOJAA, Oarapeiika, oOpaslbl MPOBOJOKH, JIMHEHKa,
MUKPOMETD.

Kpamkoe onucanue pewenus. Wccnenyemass NpOBOJIOKA COEIMHSIETCS
MOCJIEIOBATEeNIbHO C aMIIEPMETPOM M MOJKItouaeTcs K Oarapeiike. [lapannensHo
y4acTKy TMPOBOJOKM TMOJAKIIOYAETCS BOJbTMETp. I3 OTHOIIEHUS TOKa3aHM
npuOOpPOB PACCUMTHIBAECTCS COMPOTUBJICHUE YYAaCTKa MPOBOJIOKH, IOCIE YEro
U3MEPSIOTCSI  €ro TeoMeTpuYeckue pasMephl. M3  MOTydYeHHBIX  JTaHHBIX
oTpeJieNsieTCsl YACIbHOE COMPOTHUBIICHHE MaTepuaia, W3 KOTOPOTO HM3roTOBJIEHA
IPOBOJIOKA.

Onucanue cxodxceti pabomwvl npakmukyma: MexayHapoJiHas OJIMMIINAAA 110
sKkcrepuMeHTanbHol usuke 2022 1., 3aaa4a «Majoe COpOTUBICHHE.

3ansaTue 18. HN3mepenue BOJIbT-AaMIIEPHOU XapPaKTePUCTUKH
MOJIYIIPOBOTHMKOBOI0 THO/AA
Ipakmukym

3adanue. I3MepbTe 3aBUCUMOCTH CHUJIBI TOKA, MPOTEKAIOIIET0 Yepe3 TUOI,
OT MOJABa€MOr0 Ha HETro HampspKeHUs (B IMpsMOM M OOpaTHOM HAIpPaBICHUH).
[TocTpoiiTe rpaduk BOIBT-aMIIEPHON XapaKTEPUCTUKH THOA.

Obopyoosanue. BonbT™MeTp, ammepMmeTp, COEAUHHUTEIBHBIE TIPOBOJA,
MOJIYNIPOBOJHUKOBBIN IMOJI, MAKETHAs IJ1aTa, IEPEMEHHBIA pEe3UCTOp, OaTapeika.

Kpamkoe onucanue pewenus. 1IpoBOguUTCA 3KCIEPUMEHT IO U3MEPEHUIO
BAX nuona B mpsiMOM U 0OpaTHOM HalpaBJICHUU.

Onucanue cxooxceu pabomwl npakmuxyma: [8], rmaBa Ne 4, maboparopHas
pabora Ne 9.



11 KVIACC

3ansitue 1. OueHka BeJMYMHBI TOPU3OHTAIBHON COCTABJAIOLICH MATHUTHOM
HHIYKIMM MATHUTHOIO NMoJs 3eMJIu

Ilpakmukym

3aoanue. OueHUTE MOAYIb TOPU3OHTAJIBHOM COCTABISIIOLIEH BEKTOpa
MarHUTHOW MHAYKLIIMA MarHUTHOTO TOJIst 3EMITH.

Obopyoosanue. Kommac, conenoua (auamerp 10 cm, 150 BUTKOB),
1abopaTOpHBIA OJI0K MUTaHUS, TPAHCIIOPTHD.

Kpamxkoe onucanue pewenus. IIpoBOAUTCS SKCIIEPUMEHT IO ONPEACICHUIO
OPOCTPAHCTBEHHOM  OpPHEHTALlMM BEKTOpa MHAYKIMH MAarHUTHOTO  TOJS,
CO371aBa€MOT0 Ha OCH COJICHOUJA MPU CYNEPHO3UIMH MAarHUTHOrO MOJs 3eMiId U
MarHUTHOTO TIOJIsi COJIEHOM/1a, B 3aBUCUMOCTHU OT CHJIBI TOKa B BUTKaX COJICHOW/A.
[lo 3TO# 3aBUCUMOCTH OIpEAENIeTCs] MOJYJIb TOPU30OHTAILHON COCTABIISIIOIICH
BEKTOpa MarHUTHOM MHAYKIIMU MAarHUTHOTO MOJIsl 3eMJIH.

Onucanue cxooiceti pabomwul npaxmukyma: [8], rmaBa Ne 4, mabopaTopHas
pabota Ne 12.

3ansatue 2. M3MepeHuwe 3aBUCHMOCTH BeJWYHMHBI MATHUTHOW WHIYKINH
MArHUTHOIO MOJISI MATHUTA OT PAacCTOSTHUA

Ipaxkmuxym

3adanue. W3yunTe 3aBUCUMOCTH BEJIWYMHBI MArHUTHOW MHIYyKUUU
MarHUTHOTO TOJISl TOCTOSSHHOT'O MAarHWTa Ha €ro MpoAO0JIbHOW OCH CUMMETPUU OT
PACCTOSIHHSI MEX1Y IIEHTPOM MarHuTa ¥ TOYKON U3MepeHui.

Obopyoosanue. CMapTdoH ¢ TPEAYCTAHOBJICHHBIM  IPOTPAMMHBIM
oOecrieueHuEeM i U3MEPEHUs BEITUYMHBI MAarHUTHOTO TOJISI, IUIUHAPUYECKHIMA
MArHuT, JIMHEWKA, MaJIIPHBIA CKOTY.

Kpamkoe onucanue pewenus. C TIOMOIIBIO JAaTYUKOB cMapThoHA
POBOAMUTCS TMPSIMOE M3MEPEHUE BEJIMYMHBI MAarHUTHOW WHIYKIIMM MarHUTHOTO
TOJISI Ha OCH IIWJIMHIPUYECKOTO MAarHUTa B 3aBUCUMOCTH OT PACCTOSIHUS JI0 HETO.

3anstue 3. HaGuoaeHue MAarHUTHOT O rUCTEpe3nca

Ilpakmukym

3aoanue. HamortaiiTe HECKOJIBKO BHUTKOB H30JIMPOBAHHOTO IIPOBOJA Ha
UMJIMHIPUYECKYIO 4YacTh Janku ITatuBa. llomHecuTe Topel janmku OJIM3KO K
MOJIOKCHHUIO JaTYMKa MAarHUTHOTO TOoJs MoOwibHOTO Tenedona. [lomaiite
JJEKTPUYECKUN TOK B MOpoBOA. M3mMepbTe 3aBUCUMOCTH BEIWYWHBI WHIAYKIUU
MAarHUTHOTO IOJISL HA TOPIE JIAIKA OT CHJIBI ITPOTEKAIOIIETO YEPE3 MPOBOJ TOKA.
JIns 3TOro BHAvase TMOBBIIAWTE 3HAYEHUS] CHJIBI MPOTEKAIOWIETO TOKa J0
MAaKCHMaJbHO BO3MOJKHOTO 3HAUY€HHs, a II0TOM [OHWXaWTe J0 HYJIEBOTO
3HAQYEHHs. 3aTEM CMEHHUTE NOJISIPHOCTh TMOJKIIOYEHHS HCTOYHHMKA TOKa U
noBropute onbIT. IlocTpoiite rpaduk, onmuchIBalONIUN 3aBUCHUMOCTH BEIWYMHbI



MAarHUTHOM MHAYKLUM Ha TOPLE JAIKUA OT CHJIBI MPOTEKAIOLIEr0 4Yepe3 MPOBOJI
TOKA.

Obopyoosanue. CMapTdoH ¢ TpPeAyCTAHOBJICHHBIM  IPOrPaMMHBIM
oOecrieyeHueM il U3MEPEHHs] BEIIMYMHBI MArHUTHOTO MOJS, IITATUB C JABYMS
JanKaMH, OAHA M3 KOTOPBIX JOJKHA OBITh >KEJIE3HOM (WM IpYroil >Kene3HbId
CEpJIEYHUK), JTAOOPATOPHBIA MCTOYHUK MUTAHUSA, OJJHOKWIIbHBIA W30JIMPOBAHHBIN
MPOBOJ], BBIICPKUBAIOIIUNA MAKCUMAJIbHBIM TOK JIAOOPATOPHOTO HCTOYHHKA
IIATaHHUS.

Kpamxkoe onucanue pewenus. Jlanka mratiBa 0OMaThIBA€TCS HECKOJIbKUMHU
BUTKAMHM TOJICTOTO M30JIMPOBAHHOTO MpoBojaa. C mnomolpio J1adopaTopHOro
UCTOYHHUKA MHUTAHUS YEPE3 MPOBOJ MNPOIYyCKAETCs JIEKTpudyeckuili Tok. CHauana
TOK IIPOIYCKAIOT B OJIHOM HAIPABJICHUU C IIOCTEIIEHHBIM YBEJIMYEHUEM CUJIbI TOKA
U €€ IOCICAYIIIUM YMEHBUICHHEM, II0TOM IMpOLEAYpPY NOBTOPSAIOT JUIA
IIPOTUBOIIOJIOKHOIO HampasieHuss Toka. [Ipu »TOoM wu3Mepsercs Belnu4YuHa
WUHAYKIIMM MarHUTHOTO TOJISl HA TOPIIE JIAMKHU MITATHBA C TOMOILIBI0 MOOUIBLHOTO
tenegona. CTpPOUTCS 3aBUCUMOCTH BEIMYMHBI WHAYKIIMM MArHUTHOTO TOJS OT
CWJIbl MPOTEKAIOIIEro Yepe3 MmpoBoja Toka. OOcyxkaaercs MonydeHHbId rpadux u
SIBJICHHE MAarHUTHOI'O TUCTEpPE3Uca.

Bansitue 4. H3ydenume paGoThI 3IJIEKTPOABHraTest H JHHAMO-MAaIIHHBI
(uacThb 1)

Jlexuyusn «DNEKTPOIBUTATEND U dJIeKTporeHeparopy. OOCYKIaeTcst HCTOPHS
M300pETEHUs] 3JIEKTPOABHUIATENII W COBEPIICHCTBOBAHUSA €r0 KOHCTPYKIIHUH.
OmnuceIBacTCs BHYTPEHHEE YCTPOMCTBO DIIEKTPOBUTATENS U DIICKTPOreHEPATOpA.
Pa36uparoTcst TEOpeTHUECKHUE 3a/1a4H 110 TaHHOM TeMe.

3ansitue 5. W3ydyenue padoThI IJIEKTPOABUTATENsi M JHHAMO-MAIIHHBI
(uacThb 2)

Ipakmukym

3aoanue. 1) IlpoBeaure cepuro IKCIEPUMEHTOB W U3MEPHTE 3aBHCHUMOCTH
CWJIBl TOKa, BbIpaOaThIBAEMOW TEHEPATOPOM, OT BEIMYUHBI MOMEHTA CHIIBI,
MPUJIOKEHHOT0 K ero Baiy. 2) IlpoBenuTe cepuio 3KCIEPUMEHTOB M HU3MEPHTE
3aBUCUMOCTh BEJIMUMHBI HANpPSIKEHUs, MOJAAHHOTO Ha »3JIEKTPOABUTrATENb, OT
YacTOTHI €0 BpallleHUSI U MEXAaHUYECKON Harpy3KH €ro Baja.

Obopyoosanue. DACKTPUIECKUNA MOTOPYUK C PEAYKTOPOM, HAOOp TPY30B,
peocTar, COEJUHUTENbHBIE TIPOBOAA, JaOOPATOPHBIA WCTOYHWUK TUTAHUS,
MYJIBTUMETP (aMIIEpMETP), CEKYHIOMED.

Kpamkoe onucanue pewenus. 1IpoBOASITCS ONBITBI IO U3MEPEHUIO
3aBUCUMOCTH CHJIbI TOKa, BBIpA0ATHIBAEMOI T€HEPaTOPOM, OT BETMYUHBI MOMEHTA
CUJIBL, PUIIO)KEHHOTO K €ro Baily. [IpoBOAUTCS OMBIT 1O M3YyYEHUIO CBSI3U BETUYUH
HaIpsDKEHMs], MOJAHHOIO Ha A3JEKTPOABUTaTeNlb, OT YAacCTOThl €ro BpAaICHUS U
MEXaHWYECKOM Harpy3Ku ero Bajia.



Onucanue cxoxcux pabom npaxmuxyma: 1) MexayHaponHas oJIMMIIAaLa 10
skcriepuMenTanbHon gusuke 2018 r., 3agaya «MOTOPUHK € PEAYKTOPOMY, TYHKTHI
NeNe 1-4; 2) MexayHapoaHas OJIMMIIMAAA IO SKCHEPUMEHTAIbHOU (u3uke
2022 r., 3anaua «DoHapby, myHKTHI NeNe 14,

3ansiTue 6. M3yuyeHue 3aBHCHMMOCTH IepPHOAA KOJeOAHWH JIMHEHKH Ha
HMJIMHAPUYECKOH MOBEPXHOCTH OT Pajuyca ee KPUBU3HbI

Ilpakmukym

3aoanue. Ormpenenure XapakTep 3aBUCUMOCTH TEpHoOJia KoJeOaHUi
JUHENKH, MOJO0KEHHON Ha LWJIMHIPUYECKYIO MOBEPXHOCTh, OT PaJinyca KPUBU3HbI
ATOU MOBEPXHOCTH.

Obopyoosanue. Habop HWIMHAPOB pa3HOro paauyca (Hampumep,
pa3nuYHble HWIMHAPUYECKUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBonutcs cepusi NpSIMBIX H3MEPEHUI
3aBUCUMOCTH Tepuoaa KoieOaHui JMHEHWKH, MOJIO)KEHHONW Ha IWJIMHIPUYECKYIO
MOBEPXHOCTh, OT pajnyca KPUBU3HBI ITOW MOBEPXHOCTU. VICTIONB3YIOTCS METOIbI
JUHeapu3aluu U rpadUuecKoro aHajau3a SKCIePUMEHTAbHBIX TAHHBIX.

3ansaTne 7. M3y4yeHue 3aBHCHUMOCTH AMILUIATYAblI KOJE0OAHMH NPYKMHHOIO
MAsSITHUKA OT BPeMeHU

Ipaxkmuxym

3adanue. W3MmepbTe 3aBUCUMOCTH AMIUIUTYIBI 3aTyXaloIIUX KoJieOaHUM
NPYXUHHOTO MasiTHHKA OT BpeMeHH. [IpoBepbTe Tumore3y 00 3KCIOHEHIIMATIBHOM
XapaKTepe MOJIYYEHHON 3aBUCUMOCTH.

Obopyoosanue. TlpyxxuHa oT AUHaAMOMETpa ¢ mpenenomM m3mepenuid 1 H,
rpy3 Maccoit 150 1, cekyHaoMep, IMTATUB C JIAITKON U My TOH, TUHEHKA.

Kpamkoe onucanue pewenus. 1IpoBOAUTCA SKCHEPUMEHT IO NPSIMOMY
WU3MEPEHUI0 3aBUCHMOCTH AaMIUTUTY/Ibl 3aTyXaloluX KoieOaHuil MpyKMHHOTO
MasTHUKa OT BpemeHH. CTpouTcs TrpaduK HCCICTOBAHHONW 3aBUCUMOCTH B
JIMHEAapU30BaHHOM BHJIE.

3anstue 8. U3MepeHne aKTUBHOIO M PEAKTHBHOIO CONPOTHBJIEHNH KaTyIKH
HHAYKTHBHOCTH

Ilpakmukym

3adanue. CobepuTe DIIIEKTPUUYECKYIO I€Mb H3  IOCIEJOBATEIHHO
COEMHEHHBIX PE3UCTOPA M KaTyIIKHM WHAYKTUBHOCTH. [IpoBeaure wnsmepeHue
3aBUCUMOCTH HANPSDKEHUS HAa PE3UCTOPE OT YACTOTHI MOJABAEMOr0 Ha 3Ty LEMb
HanpspkeHus. [10 mosryd4eHHbIM JaHHBIM OINPEAEIUTE aKTUBHOE CONPOTUBIICHUE U
PEaKTUBHOE  CONPOTHBJICHHE  KAaTylIKM  HWHAYKTUBHOCTH.  Paccuuraiite
WHIYKTUBHOCTbH KaTyLIKH.

Obopyoosanue. KaTymika WHIYKTHBHOCTH, PE3UCTOP C COMPOTHBICHHEM,
OJM3KUM K  aKTUBHOMY  COMNPOTHUBJICHUIO  KAaTYIIKH  WHJIYKTUBHOCTH,



COEIMHUTEIbHBIE TPOBOJAA, TE€HEpPAaTOp HU3KOW 4YacTOThl, ocliorpad Wuiu
BOJITMETP MEPEMEHHOT 0 HAIPSIKEHUS.

Kpamkoe onucanue pewenus. CoOupaeTcss -dJEKTpUYecKass UeNb U3
MOCJIEIOBATENBHO COEAMHEHHBIX PE3UCTOpPA M KaTYIIKH MHAYKTUBHOCTU. Ha »Ty
LeMb MOJAeTcsl MepeMeHHoe HampsbkeHue. [IpoBoauTcs u3mepeHue 3aBUCHUMOCTH
HaIlpsDKEHUsT Ha PE3UCTOpPE OT YacTOThl I0JIaBAEMOr0 Ha LIEMb HANPSKEHUs
(amruiMTya HANpPSH>KEHUs Ha Beel Lenu noctostHHa). 11o Hu3koyacToTHOM 00MacTH
rpaduka ompenenasieTcss akTUBHOE CONPOTUBIICHUE KATYIIKH MHAYKTUBHOCTH, I10
BBICOKOYACTOTHOM YaCTH ONpPEIENSIeTCs] MHAYKTUBHOCTb KaTYILKH.

3ansaTue 9. 3syk. Ocumwiorpamma 3syka. Cekrp 3Byka

Jekyua «BBelneHue B OKCIEPUMEHTAIBHYIO aKyCTHKy». BBoasTcs
OCHOBHBIE TIOHSATUS aKyCTUKU. OOCyXKIaeTcs MeEXaHUKa paclpoCTpaHEHUS
aKycTH4ecKkux kosieObaHui. BBoauTcs moHsitue ToHa M obOepToHa. OOCyXIaroTcs
METO/bI KCCJICIOBAHUS 3BYKOBBIX CUTHAJIOB.

Ilpakmukym

3adanue. TlpoBeauTe Cepuro dKCHEPUMEHTOB IO 3aMHMCH OCUUIUIOIPAMM M
CIIEKTPOB TJIACHBIX 3BYKOB OJHON 4YacTOThl. OMNUINWTE OCHOBHBIC OTIUYHUS B
OCITMJIOTpaMMax JIJIsl pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE Ha BOMPOC, JOCTATOYHO
JIY ISl OMTMCaHUs KAaKOr0-JIM0O0 3ByYaHHs OJTHOU JIUII CIIEKTPOTpaMMBbI?

Obopyoosanue. TlepcoHaNBbHBI KOMIBIOTEP ¢ MUKPO(POHOM WM CMapT(OH
C TIPElyCTAaHOBJIEHHBIM IPOTPAMMHBIM 00ECIICUEHHUEM.

Kpamkoe onucanue pewenus. IlpoBoguTcsi cepus HKCIIEPUMEHTOB I10
MOJIYYCHHUIO OCHWJIOTPAMM U CIIEKTPOB TJIACHBIX 3BYKOB OJHOW YacTOTHI.
[IpoBoauTCS CpaBHUTENBHBIA U KAU€CTBEHHBIN aHAJIU3 OCIIMILIOTPAMM U CIIEKTPOB.

Onucanue cxodxceti pabomwvl npakmuxyma: MexayHapoJiHas OJMMIINAAA 110
skcepuMeHTanbHol du3uke 2017 1., 3amada «AKYCTHYECKHE PE30HATOPHIY,
gacTh Ne 1.

3ansaTue 10. CTosiuue MexaHn4ecKHe BOJHbBI

Jexkuyua «Ctosiure MexaHWdeckue BOJHBY. OOCyXKIaeTrcs MeXaHHUKa
CTOSTYMX BOJH B OJHOMEPHOU cpene. PaccMarpuBaroTcs mpuMepbl pa3IuYHbBIX
IPaHUYHBIX YCIOBUU.

Ilpakmukym

3adanue. TlopyiiTe B MpoOUpPKY Tak, YTOOBI OHA Hayaja 3By4aTh. [IpoBenute
M3MEpPECHHE 3aBUCUMOCTH 4YacCTOTHl OCHOBHOTO TOHAa U TIEPBOTO 00EpTOHA
BO3JIYIITHOTO CTOJI0A B IPOOUPKE OT BHICOTHI ATOTO CTOJNOA. J{J1s M3MEHEHUS JTMHBI
BO3JIYIITHOTO CTOJI0Aa 3aMoHSITe TPOOUpPKY Bogor. Onpeenure CKOpOCTh 3ByKa B
BO3JIyXe€.

Obopyoosanue: TlepcoHanbHBIA KOMIBIOTEP ¢ MUKPO(POHOM WIIH CMapTHOH
C TIPETyCTaHOBIICHHBIM IPOTPAMMHBIM 00ECTICUCHHEM, POOHPKA, BOJA, IMHEHKA.

Kpamkoe onucanue pewenusn. I1IpoBOOHUTCS cepusl 3KCIEPUMEHTOB IO
M3MEPEHUI0 aKyCTUUYECKOrO CIIEKTpa 3BYyYaHHUs MPOOUPKH, BO3HUKAIOIIETO MpPU



BIlyBaHUU B Hee Bo3ayxa. CTpoUTCS JHMHEapU30BaHHBIA TpaduK 3aBUCUMOCTU
YacTOThl OCHOBHOT'O TOHA U MEPBOTr0 0OEPTOHA OT BBICOTHI BO3AYLIHOTO CTOJIOA B
npobupke. [1o monyyeHHbIM TaHHBIM ONpPEEAETCS CKOPOCTh 3ByKa B BO3/IYXE.

Onucanue cxooiceti pabomuvl npakmukyma: MexTyHapoaHas OJIUMIMALA 1O
sKcriepuMeHTanbHo (pusuke 2017 1., 3amava «AKYCTHYECKHE DPE3OHATOPHDY,
gacTb No 2.

3ansTue 11. U3mepenne nmokasaressi NpeJJOMJICHHUS CTEKJIA

Ilpakmuxym Ne 1

3aoanue. Onpenenure noka3zareiab IPETOMICHUS CTEKISHHOMN IJIACTUHBI.

Obopyoosanue. IlpenMeTHOE CTEKJIO, MUJUIMMETPOBKA, JIa3epHasl yKaska,
JUHEUKH, ITAaTUBHI C JaKOW U My(TOH.

Kpamkoe onucanue pewenus. 1IpoBoauTcs cepust SKCIEPUMEHTOB 10
U3YUYECHHIO MepeHanpaBiIeHus jJydya CBeTa, MaJaroliero Ha OOKOBYIO MOBEPXHOCTD
OPEeIMETHOTO CTEKJIa, B 3aBUCHUMOCTA OT BBIOPAHHOTO YIJIa MaJICHHUS.
Brruncnsiercst mokasaTesb IpesIoMIIEHHs MaTeEpUala MIACTUHBI.

Onucanue cxodxceti pabomwvl npakmukyma: MexayHapoJiHas OJIMMIINAAA 110
skcriepuMeHTanbHo (usuke 2021 1., 3amada «OTpaxeHue, NpPEIOMIICHUE W
nporycKanuey», myHKT No 4,

Ilpakmuxym Ne 2

3aoanue. Onpenenure ¢  MaKCUMaJbHOM  TOYHOCTBIO  IOKAa3aTeib
IPEJIOMIICHHS MaTeprasa IPU3MBI.

Obopyoosanue. [Ipusma, nazepHasi yka3ka, TPaHCIOPTHUP, IITaTUBBI.

Kpamkoe onucanue pewenus. IlpoBoguTCs ONBIT MO HW3MEPECHUIO
MUHUMAJIbHOTO YIJIa OTKJIOHEHUS JIA3€PHOIO JIyda TPEYroJIbHOM PaBHOCTOPOHHEM
npusmoil. Ilo monyyeHHOMY 3HA4YEHMIO yrja pPACCUMTHIBAETCS II0KAa3aTesb
IPEJIOMJICHHSI IPU3MBI.

3anstue 12. IloiHOe BHYyTpPeHHee OTPa:KeHHe

Jexkuyua «llpumenenne >¢d@exra MOTHOTO BHYTPEHHETO OTPAKEHUS B
u3MepeHusx». OOcyxnaercs dG(EKT TMONMHOTO BHYTPEHHETO OTpa)KCHHUS.
OnuceiBaloTCA MPUEMBI MO0 HCTIOJIB30BaHUIO 3TOro 3 dexra mpu MNpoBEICHUU
ONTUYECKUX U3MEPEHHUI.

Ilpakmukym

3aoanue. Onpenenure nMoka3areib NPEJIOMICHUS MaTeprUalia MPU3MbI.

Obopyoosanue. CTeKIsTHHAS TTPU3Ma, Ja3epHas yKa3Ka, JTMHEHKa.

Kpamxkoe onucanue peuwenus. IIpoBoautcs onbIT 1o HabroaeHUIO ddPekra
MOJIHOTO BHYTPEHHETO OTPAXCHHS CBETAa, KOTOPBIM PacIpOCTpaHsIETCS B MPHU3ME.
W3mepsaroTcss mapameTpbl, MpU KOTOPBIX gocturaercs 3¢dekr. Boraucmsercs
MOKa3aTelb MPEJIOMIICHUSI MaTepHaia MPU3MBbI.

Onucanue cxodceu pabomwvl npakmuxyma: MexayHapoaHas olUMIUaga Mo
aKcriepuMeHTanbHON pusnke 2021 r., 3aga4a «J{ucrepcusi», myHkT Ne 1 [16].



3ansitue 13. IlpoBepka ¢opmyJibl TOHKOH JIMH3bI € IOMOIILI0 METOAA
napajjakca, INpUMeHEeHHOr0 JISl onpe/ieIeHUs MOJI0KEeHUsI M300paskeHUus

Ilpakmukym

3aoanue. Onpenennure ¢ MaKCUMaJIbHOM TOYHOCTBbIO (POKYCHOE PACCTOSIHUE
coOuparonieit JTUH3HI.

Obopyoosanue. CoOuparoiasi JUH3a, ONTHYECKas CKaMmbsi (MO0 MepHas
JIEHTa U KpeIUICHUE JJIs JUH3bI), ABE UIJIbl OT IIIMpHIA (CO CTOYEHHBIM OCTPUEM),
IJIACTUIJIMH, TOUYEYHBIM HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. Obcyxnaercs u aeMoOHCTpupyeTcs: 3d@ext
napajiakca. M3ydeHHbI 3 (deKT ucnoyib3yercst AJid ONpEeAeNIeHUs TOJ0KEHUS
N300pa’KeHUs1 HICTOYHUKA CBETA C MAJION CBETUMOCTBIO, TIOJTYYEHHOI'O C TIOMOUIBIO
coOuparomieit nuH3bl. [l0 HECKOJIBKUM ONBITAM pacCUUTHIBAETCS (HOKYCHOE
PacCTOSIHUE JIMH3BI.

3ansaTue 14. U3mepenue poKyCHOro pacCTOSIHUS PaccenBAKOIIEd JTUH3bI

Ilpakmukym

3adanue. OnpenennTe ¢ MAKCUMAILHOW TOYHOCTHIO (DOKYCHOE PacCTOSHHE
paccenBarOUICH JIMH3BI.

Obopyoosanue. PacceuBaroias JuH3a, coOuparomias JWH3a, ONTHYECKas
ckaMbsi (JTMOO MEpHas JIeHTa W KPEIUICHMS JIJIS JIMH3), JUCT KapTOHA, HOXKHHIIBI,
TOUYEYHBIM HCTOYHHUK CBETA.

Kpamkoe onucanue pewenus. OOCYXIAlOTCd TPUEMbl HU3MEPEHUS
(OKyCHOTr0 paccTOsiHUA pacceuBaromieit TMH3bI. [IpOBOAUTCS OMBIT MO MOTYYEHUIO
JEHCTBUTENBHOIO M300pakKeHUs] B pacCeMBaloOIIeil JIMH3€ IyTEeM CO3JaHUs C
MOMOIIBI0 COOMPAIONIEH JIMH3bI MHUMOTO UCTOYHUKA JIJISi PACCEUBAIOIIEH JTMH3BI.
Taxxe MPOBOIUTCSA OMBIT MO HAOIIOACHHUIO PACXOISIIETOCS CBETOBOIO ITydKa,
00pa30BaHHOTO CBETOM, HU3ITYYEHHBIM TOUYEYHBIM HMCTOYHHUKOM W MPOLIEAIINM
4yepe3 paccerBalolyo JUH3Y, Ha KOTOpYIo HakieeHa quadparma. [lo pesynbratam
MOJIYYEHHBIX JKCIEPUMEHTOB PACCUMTHIBACTCS ONMTHUYECKAs CUJIA PAaCCEUBAIONICH
JIUH3BI.

Onucanue cxooiceti pabomwvl npakmuxyma: [8], rmaBa Ne 5, mabopartopHas
pabora Ne 12.

3ansTue 15. Onpenesienne JIMHBI BOJTHBI JIA3€PHOr0 U3JIYYEHHS C OMOUIbIO
cxembl FOHra

Ipakmukym

3aoanue. llpuaymaiiTe >KCIEPUMEHTAIbHYIO YCTAHOBKY, IO3BOJISIOUIYIO
HaOMIOMaTh WHTEPPEPECHIIMOHHYI0 KAapTUHY OT CBETOBOTO W3JyYCHHUS Ja3epa.
Onpenenute AJIMHY BOJTHBI U3TYYEHUS Ja3€pPHON YKa3KH.

Obopyoosanue. JlazepHas ykaszka, HUTKa, (honbra, OyJaBKH, SKpaH, pyJIeTKa.

Kpamkoe onucanue pewenusi. JIByMsi CBsI3aHHBIMM HHUTKON OylaBKaMu
MPOKAJIBIBAIOTCS JBa OJIM3KOPACIOJIOKEHHBIX OTBEPCTHS B  AJIFOMUHUEBOU
nuieBor (Gonbre. [lomydeHHble OTBEpCTUS OCBELIAIOTCS JIa3€pPHBIM My4yKoM. B



IpoLIeAIIeM cBeTe Habmoaaercs uHTepdepeHunonHas kaptuna. [lo paccrosHuio
MEXAYy TMO0J0CaMH HMHTEP(PEPEHUNOHHON KApTUHBI M PACCTOSHUIO MEXIY
OTBEPCTUAMHU B (POJIbI'E PACCUNUTHIBAETCS JJIMHA BOJIHBI CBETA B JIA3EPHOM ITyUKeE.

Onucanue cxooiceil padomvl NpakmMuxkyma: 3aKIIOUUTENBHBIM  3Tall
BCEPOCCUICKON oMMMIUaabl MKOJbHUKOB 1o ¢usuke 2000 r., 11 kiace,
3agaua Ne 1.

3anstue 16. M3yuyeHue cnekTpa cBeTa pPasjiM4HbIX HCTOYHHUKOB € MOMOUIBIO
AU(PPAKUMOHHON pelleTKH

Ilpakmukym

3aoanue. llpupymaiite, cobepure | ONUILIUTE SKCIEPUMEHTAIBHYIO
YCTAaHOBKY, TO3BOJIAIONIYIO TOJYYUTh ONTUYECKHH CHEKTp HU3JIyYEHUs CBeTa
pa3TUYHBIX UICTOYHUKOB. [IpoBeuTe MccienoBaHre CIIEKTPOB MPEAI0KEHHBIX BaM
HUCTOYHUKOB CBETA.

Obopyoosanue. JlnbpakionHas penierka, (oHaph ¢ JaMIOW HaKaJIUBaHUS,
CBETOIMOAHBIA (POHApH, razopaspsaHas JaMmroyka, dKpaH, nuadparma, mMepHas
JICHTA.

Kpamkoe onucanue pewenus. IlpoBoguTcsi cepus HKCIEPUMEHTOB IO
HAOJIIOICHUIO OINTUYECKUX CIEKTPOB M3IyUYEHUsS HCTOYHHKOB CBETa pPa3HOM
npupoabl. [IpoBoaUTCS CpaBHUTENbHBIA UM KOJUYECTBEHHBIM aHANIM3 dTUX
CIIEKTPOB.

Onucanue cxodxceti pabomwvl npakmukyma: MexayHapoJiHas OJIMMIINAAA 110
skcnepuMeHTaabHol pusuke 2018 1., 3agaua «CriekTp».

3ansatue 17. MWccaenoBaHue 3aBHCHMOCTH HWHTEHCHMBHOCTH CBEYCHUA
CBETOAMO/A OT CHJIbI MPOTEKAKIIEro Yepe3 Hero Toka

Ipakmukym

3adanue. I3mepbTe 3aBUCUMOCTh HHTEHCUBHOCTH CBEUEHHUS CBETOAHOIA OT
CWIbl MPOTEKAIOLIEro uepe3 Hero Toka. Omnpenenure XapakTep H3MEPEHHOU
3aBUCHUMOCTH.

Obopyoosanue. CBeToauona, JNIOKCMETp (Wi cMapT@OH C JaATIUKOM
OCBEIIIEHHOCTH ), TaOopaTOpHbIi 00K muTaHus (wim aBe OaTtapeiiku AA, peoctar
U MYJIBTUMETP), COETMHUTEIbHBIE IPOBO/IA.

Kpamkoe onucanue pewenus. TIpoBOAUTCA SKCHEPUMEHT IO NPSIMOMY
M3MEPEHUI0 3aBUCUMOCTHM HWHTEHCHUBHOCTH U3JIYYEHHUSI CBETOAMOJA OT CHIIbI
mpoTeKaroniero yepe3 Hero Toka. Ctpoutcss rpaduk MOITYICHHOW 3aBUCHMOCTH.
Omnpenensiercsa xapakTep 3aBUCUMOCTH.

3ansatue 18. HabGuarwnenue n3duparebHOCTH BHYyTpeHHero ¢gorodddexra K
JJIMHE BOJIHBI CBETA

Ipakmukym

3aoanue. YcTaHOBHUTE JiBa CBETOAMOJA APYr HAMpoTUB apyra. M3ydute
SBJICHUE BO3HUKHOBEHHUsS (DOTOTOKA B OcCBemaeMoM cBetoauoge. [ns sroro



U3MEPHTE 3aBUCUMOCTh CWJIBl (POTOTOKA OT HANPSKEHUST Ha CBETOJUOJE,
BBITIOJIHSIOIIEM POJIb UCTOYHUKA cBeTa. [[oBTOpUTE OMBIT, MPUMEHSSI B KAUECTBE
HMCTOYHUKOB CBETAa CBETOAMOJIbI, MJAIOIIUE€ CBET C pPa3HbIMH JJIMHAMHU BOJH.
Onpenenute yCIOBUS, TPU KOTOPHIX B OCBEIIAEMOM CBETOJAMOJAEC BO3HUKAET
bOTOTOK.

Obopyoosanue. Tpu napbl CBETOIUO0B Pa3HBIX IIBETOB (KpacHBIE, 3€JICHBIC
Y CUHHUE), OJIOK MUTAHUS CBETOANO/1a-OCBETUTENS, MYJIbTUMETP.

Kpamxkoe onucanue pewenus. JIBa cBeToM0Aa YCTaHABIUBAIOTCSI HAIPOTUB
npyr apyra. Yepes oauH CBETOAMOJ MPOIYCKAETCS TOK OT MCTOYHHMKA MUTAHUS.
N3yuaercst siBIeHHEe BO3HUKHOBEHHS (DOTOTOKA BO BTOPOM  CBETOJHUOJIE.
O6HapyxuBaeTcs, 4To0 (POTOTOK BO BTOPOM CBETOJIMOJIE BO3HUKAET TOJIBKO MpHU
OCBEIICHUU €r0 CBETOJAMOJOM C JUIMHOM BOJIHBI, MEHBIICH WM PaBHOM JIJIMHE
BOJIHBI, Ha KOTOPYIO PACCUMTAH OCBEIIAEMbIN CBETOIHO/I.

Onucanue cxodxcell pabomwvl npakmuxyma: MexayHapoaHas oJluMIuaa mo
skcnepuMeHTanbHol pusuke 2020 r., 3agaua «Onromapay [17].



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA

KYPCA BHEYPOYHOU JEATEJbHOCTHU

«OCHOBbBI PUBNYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHYECKUA ITPODUJIb)»

JINYHOCTHBIE PE3YJIBTATDI

B cghepe epasxcoancroeo 6ocnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JESTEIIbHOCTh B  HHTEpecax
IPaXIAHCKOrO  OOIecTBa, YydYyacTBOBATh B CAMOYIPABICHUH B
o0pa3oBaTeIbHON OpraHU3aliy;

yMEHHE B3aUMOJICMCTBOBATH C COLMAJIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHHM C UX QYHKIUIMHU 1 HA3HAUCHUEM.

B c@hepe nampuomuueckozo socnumanus:

c(OpPMHUPOBAHHOCTh  POCCHUHCKOM  Tpa)XTaHCKOM  HMJIEHTUYHOCTH,
NaTpPUOTU3MA;

[IEHHOCTHOE  OTHOIIEHHE K  TOCYJAapCTBEHHBIM  CHMBOJIaM,
JOCTHXKEHUSIM POCCUICKUX YUEHBIX B 00J1acTU (PU3UKHU U TEXHUKH.

B cghepe dyxosno-npascmeennoco éocnumanusi:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;
CIIOCOOHOCTh  OIEHHWBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE
pelIeHns, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJE B AEATEIbHOCTUA YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO.

B cqbepe acmemuvyeckoco 60cnumarnuAl.

ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKIIOYAas 3CTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIEro (PU3NIeCKOl HayKe.

B cghepe mpyoosoeco socnumanus:

MHTEpEC K pa3nu4yHbIM cdepaMm npodeccCHOHaATBLHON AESTENbHOCTH, B
TOM YHUCJI€ CBSI3aHHBIM C (U3UKON W TEXHHUKOW, YMEHHE COBEpPIIATH
OCO3HAHHBIK BBIOOpP Oynmymeir mpodeccun ©  pearnu30BHIBATH
cOOCTBEHHBIE )KU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMI0 W CaMOOOpa30BAHUIO B
o0nacTi GU3HKHU Ha TPOTSKECHUU BCEH KU3HU.

B cqbepe IKOJI02UHEeCKO20 60CNUMAHUA.

c(hOopMUPOBAHHOCTH HKOJIOTUYECKOM KYJBTYPHI, OCO3HAHHE
100aJIBbHOTO XapakTepa SKOJOTHUYECKUX MPpo0iieM;



IUIAHUPOBAHUE U OCYLIECTBIICHUE ACUCTBUU B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HAHMSA LIEJIEH YCTOMYMBOTO Pa3BUTHUS YEIIOBEYECTBA;
pacIMpeHUE OIbITa AEATEIbHOCTH YKOJOTMUYECKON HAIIPABICHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAHUI MO (PU3UKE.

B cghepe yennocmu nayunozo nosnanusi:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUA, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS (PU3MUECKON HAYKH;

OCO3HAHME LIECHHOCTU HAayYHOM AESTENbHOCTH, TOTOBHOCThH B IpoLEecce
U3y4eHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIIEIOBATENbCKYIO
NesATeNbHOCTh UHMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:
Bba3oBble JJornuecKue 1edcTBUA:

CaMOCTOATENILHO (OPMYJIMPOBATh W  AKTyaJIM3UPOBaTh MPoOJieMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPEICIIATh IEIU JeITeIbHOCTH, 3a1aBaTh MapaMeTphbl U KPUTEPHUH HX
JOCTIIKCHHS;

BBISBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUUS B pPaccMaTpUBAEMbIX
(U3UUECKUX SIBICHHSIX;

pa3pabaTbiBaTh IUTaH PEUICHHUS MPOOJEeMBbI C YYETOM aHaIH3a
MUMEIOIIUXCS MaTePHATIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATCIBHOCTh, OICHHUBATH COOTBETCTBHE
PE3yIbTATOB LEJISIM, OIICHUBATh PUCKH MOCIIEACTBUHN IEATCILHOCTH;
KOOPJIUHUPOBATh M BBINOJHATE pabOTy B YCJIOBHSIX pealibHOTIO,
BUPTYaJbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBHS;

pa3BUBaTh KPEATUBHOC MBIILICHHE TMPH PEHICHUHA JIKU3HECHHBIX
pooeM.

Ba3oBble ucciienoBareabCcKue AeHCTBUA:

BJIQJICTh HAYYHOH TEPMHUHOJIOTUEH, KIIOYEBBIMU TIOHATHUSMHU U
MeTo/laMH (PU3NYECKON HAYKH;

BJIaJICTh HAaBbIKAMU  y4€OHO-UCCIIEIOBATEILCKOM M MPOEKTHOMU
NEATeIbHOCTH B 00slacTH (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelIeHUs 3ajad (pU3UYecKoro
coAep KaHusl, TPUMEHEHUIO Pa3IMYHBIX METO0B MMO3HAHMUS;

BJIQJICTh BUJAMH JEATCIHHOCTH IO TMOJIYYEHHIO HOBOT'O 3HAHUA, €ro
UHTEpIIpeTallii, MPeoOpa3OBaHUI0 W MPUMEHEHHUIO B Pa3IUYHBIX
y4€OHBIX CUTYAIUAX, B TOM YHUCJIE MIPU CO3/IaHUHU YUE€OHBIX MPOEKTOB B
obsactu PU3HKY;



BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIU3UpPOBATh 3a/1ayy,
BBIIBUTATh THUIIOTE3y €€ PEIICHHs, HaXOAUTh AapryMEeHTbl s
JIOKa3aTeIbCTBA CBOMX YTBEpXKACHMM, 3aJaBaTh MapaMeTpbl H
KPUTEPUH PELLICHUS;

aHAJIM3UPOBATH IOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud pPe3yJbTaThl,
KPUTUYECKH  OLEHUBAThb MX  JIOCTOBEPHOCTb, IPOTHO3MPOBATH
U3MEHEHHE B HOBBIX YCJIOBHSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOMN
JEeSTENbHOCTH, B TOM YUCJE MPU U3YYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;
YMETh MEPEHOCUTh 3HAHUS N0 (PHU3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE TMOJAXOAbl U
pelIeHHUS;

CTaBUTh TMpoOJEMBbl W 3a/Jauyd, JOMYCKAIOUIUMEe ajbTEepPHATUBHbBIC
pELICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIQJICTh ~ HAaBBIKAMU  TOJYy4YeHUs  WMHpopManuu  (PU3NIECKOTO
COJIEp)KaHUSI W3 HCTOYHUKOB PAa3HbIX THUIIOB, CAaMOCTOSTEIHHO
OCYIIECTBJIATh TOWCK, aHaJN3, CHUCTEMAaTH3alHdI0 W HHTEPIPETAIUIO
MH(POPMAIH Pa3TUIHBIX BUOB ¥ POPM TpEACTaBICHUS;

OILIEHWBATh JOCTOBEPHOCTHh MH()OPMAIINH;

UCTIOJh30BaTh CPEACTBa WH(MOPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJIOTUA B PENICHUM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W
OpPTraHM3AIMOHHBIX 3a7ad C COOJIOJCHHEM TPEeOOBaHW SPrOHOMUKH,
TEXHUKH 0€3011aCHOCTH, TUTHCHBI,

pecypcocOepeKeHHs, TPaBOBBIX M ITHYECKUX  HOPM, HOPM
uH()OpPMaIIMOHHON 0€30MacHOCTH;

co3/7aBaTh TEKCThI (PU3UUYECKOTO COACPKAHUS B PA3IMYHBIX (hopMaTax ¢
y4eTOM Ha3Ha4YeHHs] WHOOpPMAIMU U IIEJIEBOM ayIUTOPUHU, BBHIOUpAs
ONTUMAJIbHYIO (POPMY MpECTaBICHUS U BU3YaTU3AIINH.

KoMMyHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eificTBUS:

OCYIIECTBIISITH OOIIEHUE BO BHEYPOUHOH AEATEITHHOCTH;

pacmo3HaBaTh MPEATNOCHUIKM KOH(MIWKTHBIX CHUTYallUd W CMATYaTh
KOH(JTUKTHI;

pa3BepHYTO © JIOTUYHO W3JIaraTb CBOIO TOYKY 3PCHHS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W  HWCIOJB30BaTh  NPEHMYIIECTBA  KOMAHJAHOW |
WHIUBUIYaTbHON pabOTHI;



BBIOMpATh TEMATUKy W METOJbl COBMECTHBIX JIEUCTBUU C ydeTOM
OOIIIMX UHTEPECOB U BO3MOKHOCTEH KaXKJI0ro 4jieHa KOJUICKTHBA;
NPUHUMATh LEJIU COBMECTHOM JAEATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJAUHUPOBATH JCUCTBHUS 10 €€ JOCTHKEHHUIO: COCTAaBIIATH IUIAH
JNEUCTBUM, PpACIpPEAETATh POJIM C YYETOM MHEHUHW YYACTHHUKOB,
00CyXJ1aTh Pe3yNbTaTbl COBMECTHOMN pabOTHI;

OLICHMBATh KaY€CTBO CBOEr0 BKJIAJa U KaXKJIOT0 yYaCTHUKA KOMaHJbl B
oOIIMiA pe3yNbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpeJIaraTh HOBBIE MPOEKTHI, OLICHUBATh WJEU C ITO3ULHUH HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEICHUE B PA3IMYHBIX
CUTyallusiX, TMpOSBIATH TBOPUECTBO W  BooOpa)keHue, ObITh
VHULAATUBHBIM.

PeryisiTuBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS:
Camoopranusanus:

CaMOCTOSITETTFHO OCYIIECTBIISATh IMO3HABATEIBHYIO JIEATEIHHOCTh B
oOnacTy (U3MKHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3aJ1a4M;

CaMOCTOSITEJIbHO ~ COCTABJISATh  IJIaH  PEIICeHHs  PacyeTHBIX U
KauyeCTBEHHBIX 3aJ]ay, IUJIaH BBHINOJHEHUS MPAKTUYECKON pPabOThl C
YU4E€TOM HMEIOIIMXCA PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEATOYTEHNH;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacmiMpATh pamMKd y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX
MPEATOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTD 32 PEILICHUE;

OILICHUBATh MPUOOPETECHHBIN OIIBIT;

Croco0CTBOBATH (DOPMHUPOBAHUIO U MPOSIBICHUIO IPYIUIIUU B 00JIaCTH
(GU3HUKY, TOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTEIbHBINA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJ'lb, AMOIMOHAJIbHBbIN HHTEJIEKT:

JaBaThb OICHKY HOBBIM CHTyallUsiM, BHOCUTb KOPPEKTUBBI B
JICATEIIbHOCTD,

OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSAM;

BJIAJCTh HAaBBIKAMH II03HABATCIBHOW peQIEKCHH KaK OCO3HaHUS
COBEPIIAEMBIX JECUCTBUN U MBICTUTEIBHBIX TPOLECCOB, UX PE3YJIHTATOB
1 OCHOBAHM;

UCITONIB30BaTh TPHEMBbI peIeKCHH IS OLCHKHW CHUTYyalldd, BBIOOpa
BEPHOTO PEIICHHUS;



®  YMETh OLICHUBATH PUCKUA U CBOEBPEMEHHO NMPUHUMATH PELICHUS IO UX
CHIKEHHIO;

®  [IPUHUMATh MOTHUBBI M APTYMEHTHI APYIHMX NPHU AHAIM3E PE3YJIbTATOB
NEATEIbHOCTH;

®  [pUHUMATH ce0sl, MOHMMAsi CBOM HEJOCTAaTKU U JOCTOMHCTBA,;

®  [PUHUMMATh MOTHUBBI M APTYMEHTHI APYTHUX IPU AHAJIU3€E pPE3yJIbTATOB
NEATENbHOCTH;

e  [pU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH.

NPEAMETHBIE PE3YJIBTATDI

K xonmy 10 knacca oGydaroniuiics Hay4YuTCs:

o MOHUMATh  3HAYCHHE  ONHUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON U TPOTHOCTUYECKOU QYHKIIUN (PU3MIECKON TEOPUH — MEXAHUKH,
MOJICKYJISIDHOM (U3UKHM W TEPMOJUHAMHUKH, POJb (UBUYECKOH TEOpUU B
dbopMupoBaHUY MPECTABICHUN 0 (PU3NUECKON KapTHHE MUPA;

o pasnyaTh YCIOBUS MPUMEHUMOCTH U3YyUCHHBIX MOIeeH (hU3NIECKIX
TEJ ¥ TIPOLIECCOB (SIBJICHUN);
o pasnuyarh ycloBus (TpaHUIbl, 00JACTH) MPUMEHUMOCTH M3YYEHHBIX

(du3MUecKnX 3aKOHOB, TOHUMATh BCEOOIIN XapakTep GyHIaMEHTAIbHBIX 3aKOHOB
Y OIPAHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

o aHAIM3UPOBATh W OOBIACHATH  MEXaHWYECKHe,  TEIUIOBHIE,
AJIEKTPUYECKUE MPOLIECCHI U SBJICHUS, UCIIOJIb3YysI OCHOBHBIE IOJIOKEHUS U 3aKOHBI
MEXaHUKH, MOJIEKYISIPHO-KMHETHYECKOW TEOPHH, MOJCKYIIPHON (PUBUKH W
TEPMOJUHAMUKH, JICKTPOJAUHAMUKHY;

° aHAJM3UPOBATh M OOBACHATH (PU3MUECKUE SBJICHUS, HCIOIB3YS
OCHOBHBIC TIOJIOXKEHUS ¥ (PHU3UIECKUE 3aKOHBI;

° OMHUCHIBAaTh  (U3UYECKHE TMPOIECCHl U SBICHHS, HCIOJB3YS
HEOOXOIMMEBIC BEJIMYUHEIL;

o OOBSACHATH OCOOCHHOCTH TPOTEKAHUS H3y4aeMbIX (DU3UIECKUX
SIBIICHUM;

° IPOBOJINTh  MCCIICIOBAHME  3aBUCUMOCTH  OJHOM  (pusmueckoit

BEJIMYMHBI OT JPYIOW C UCIOJb30BAHUEM IMPSAMBIX H3MEPEHUM, IPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3yJbTATHI MOJTYYCHHOW 3aBUCUMOCTH
¢u3nuecknX BEIWYWH B BUAEC TPaPUKOB C y4eTOM aOCONIOTHBIX MOTPENTHOCTEH
W3MEpPEHUH, J€TaTh BBIBOJBI 110 PE3YyIbTaTaM HCCIENOBAHUS;

o IPOBOAUTH KOCBEHHBIC M3MEpPEHUs] (U3MYECKUX BEIWYUH, TIPH STOM
BEIOWPATh ONTHUMAIBHBIA METOJ HW3MEPEHHS, OICHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIBHBIE MTOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPECHUU;

o MPOBOAUTH ONBITBI IO MPOBEPKE MPEMIOKECHHON THUIIOTE3bI:
IUIAHUPOBaTh  JKCIEPUMEHT, COOUpaTh  JIKCIEPUMEHTAIbHYIO  YCTaHOBKY,



aHANIM3UPOBATh TMOJYYEHHBbIE pe3yldbTaThl W JI€JaTh BBIBOJ O CTaryce
MPEJIOKEHHOU TUITOTESHI;

o cobmonaTh mpaBwia 0€30MacHOro Tpylda TMpU  MOPOBEIACHUU
UCCIEOBAHUM B paMKax MpakTUKyMa U y4eOHO-UCCIEI0BaTEIbCKON
JESATENbHOCTU C HCIOJb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000py10BaHUS;

. peuaTe pacyeTHbIE 3aJayd C SIBHO 3aJaHHOM W HEABHO 3aJaHHOWU
(¢u3nueckoil MOJENbI0: Ha OCHOBAaHUMU aHalIM3a YCJIOBUS OOOCHOBBIBATH BBIOOP
¢u3znueckoil Mozenu, oTBevaroleil TpeOoOBaHUsAM 3a/lay, MPUMEHATb (HOPMYJIbL,
3aKOHbI, 3aKOHOMEPHOCTU W MOCTYNaThl (PU3UUECKUX TEOPHI MPU MCIOJIb30BAaHUU
MaTEMaTUYECKUX METOJOB PEIICHMs 3aJad, MPOBOAUTH pacdyeTbl Ha OCHOBaHUU
UMEIOLMXCS JTaHHBIX, aHAJIM3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METO/IbI
PELICHHS C YYETOM IMOJIYYEHHBIX Pe3yJIbTaTOB;

o peniath KaueCTBEHHbIE 3aJauM, TpeOyrolue NMPUMEHEHHs] 3HAaHUN U3
pa3HbIX pa3fe’aoB Kypca (GU3MKH, a TakKe HHTErpalud 3HaHUM M3 JPYrux
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTMUECKYIO IIETIOYKY
pacCcy>KJIeHUN ¢ OMOpoil Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (pu3myeckue
SIBJICHUS;

o UCIIOJIB30BaTh TEOPETHUECKHUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB pa0OTHI U3MEPUTEIHHBIX TPUOOPOB;
o aHAIM3UPOBATh U OICHUBATH  TIOCIENCTBUA  OBITOBOM |

IIPOU3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKa, CBS3aHHONW ¢  (U3HYECKUMHU
mpoleccaMy, C TIO3WIHUA JKOJIOTHYECKONW O€30MacHOCTH, TMPEJICTaBICHUH O
pallMOHAJILHOM  MPUPOJOINOIB30BAHUM, a TakKe€ Pa3syMHOM HCIOJb30BaHUU
JOCTH>KEHUM HAYKA W TEXHOJOTHH U NAIBHEWIIEr0 Pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBa;

o OPUMEHATh  pa3IMuHble  CcrocoObl  paboThl ¢ uHpopMammeit
(bU3UYIECKOTO COJEep)KaHUsI C HMCIOJb30BAHHEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, TP OTOM HCIOJIb30BaTh COBPEMEHHbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TIOUCKA, NEepepabOTKH M TMPEIbABICHUS ydyeOHOW W HaydHO-
MONyJISpHOW WHGOPMAIIUH, CTPYKTYPUPOBAHUS M MHTEPIpPETAMU HH(POPMAIUH,
MOJY4eHHOM M3  pa3jIM4YHbIX  HCTOYHMKOB, KPUTHUYECKH aHAIM3UPOBATH
MoJIy4aeMyr0 WH(OpMAIMi0O U OIEHWBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOITUXCS 3HAHUHM, TaK ¥ Ha OCHOBE aHaJIM3a NCTOYHHUKA HH(POpMaIHH;

o NpOSIBJIATh  OPraHU3allMOHHBbIE W [IO3HABAaTEIbHBICE  YMEHMS
CaMOCTOSITETILHOTO TIPHOOPETCHHST HOBBIX 3HAHWK B TIPOLIECCE BBITIOJHCHUS
MPOEKTHBIX U y4eOHOMCCIIEI0BATEILCKUX padoT;

o paboTaTh B TPYIIIE C HCIIOJHCHUEM PA3IUIHBIX COIMAIBHBIX POJICH;

o NpOSBIATH ~ MOTHBAIMI0O K Oyaymed  mpodeccrmoHaabHOM
TESTENHHOCTH TI0 CTICTIHATBHOCTAM (PU3UKO-TEXHUYECKOTO TIPODUIIS.

K xonny 11 knacca obydaroniuiics Hay4YuTCs:



o NOHMMATh poOJib (U3HKK B OSKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
B COBPEMEHHOM HAayyHOM KapTUHE MHpa, 3HAYCHHUE  ONMUCATEIIbHOW,
CUCTEMATH3UPYIOIIEH,  OOBSICHUTENIbBHOM W  NPOTHOCTHYECKOW  (DYHKIMIA
(¢uznueckoit Teopuu, poiib GU3NUECKON Teoprur B POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUECKON KapTUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUI O MPUPOJIE;

o pasinyath YCIOBUS MPUMEHUMOCTH U3YyUCHHBIX MOienel (hU3NIECKUX
TEeJ ¥ TIPOLIECCOB (SIBJICHUN);
o pasznuuarh ycloBHs (TpaHUIIbI, 00JaCTH) MPUMEHUMOCTH HU3yYECHHBIX

(I)I/I?)I/I‘I€CKI/IX 3aKOHOB, IIOHUMATb BCGO6IJ.IPII>1 XapakTep (I)YHI[&MCHT&JIBHBIX 3aKOHOB
" OIrpaHUYCHHOCTD HCITIOJIB30BAHUA YadCTHBIX 3dKOHOB,

L4 AHAJIM3UPOBATL H OOBSICHSITH SJICKTPOMAIrHUTHBIC, KBAaHTOBBIC
IMPpOHIECCChI 151 SABJICHMUA, HCIIOJIB3Ys OCHOBHBIC ITOJIOKCHU A )51 3aKOHBI
QJICKTPOANHAMUKHU U KBaHTOBOM (1)I/ISI/IKI/I,

° OTMCHIBATh U3yUYCHHBIC (PU3MUECKUE MPOIECCHI U SBJICHMUS;

° OOBSICHATH OCOOCHHOCTH TPOTEKAaHWUS M3YYCHHBIX (PU3MUECKUX
SIBJICHUM;

° IIPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYUH C

UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUN, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
¢uKkcUpoBaTh PE3yNbTATHl TMOJYYEHHOW 3aBUCHMOCTH (U3MYECKUX BEJIMYMH B
BUJE TpapUKOB C Y4YETOM aOCOJIOTHBIX TMOTPEHIHOCTEH W3MEpeHuM, enaTh
BBIBOJBI 110 PE3YJIbTATaM HCCIIEI0BAHUS;

o IPOBOAUTH KOCBEHHBIE M3MEpeHUs! (PU3MUYECKUX BEIUYUH, TIPU STOM
BBIOMpATh ONTUMAJIBHBIA METOJl HW3MEPEHMs, OIEHHWBATh aOCONIIOTHBIE U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;

o IPOBOJIUTh OMBITHI IO TPOBEPKE MPEIIOKEHHOW THUIIOTE3bI:
IUTAHUPOBATh  OKCIEPUMEHT, COOMpaTh  HKCIEPUMEHTAIbHYI0  YCTaHOBKY,
aHAJIM3MPOBAaTh IIOJYYEHHBIE pE3yJdbTaThl M J€JaTh BBIBOJ O CTaTyce
NPEIIOKEHHOW TUITOTE3bI;

o coOmomaTe TpaBwia O€30MacHOrO0  Tpyda TMpU  MPOBEACHHUH
UCCJIEIOBaHMI B  paMKax TNpakTUKyMa U y4eOHO-UCCIIEeNOBaTEIbCKON
JIESITENHbHOCTH C WCIONh30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1a0OPaTOpPHOTO
000py10BaHMS;

. peliaTe pacyeTHbhIE 3aJayd C SIBHO 3aJJaHHOM W HESIBHO 3aJ[aHHOU
duznIecKol MOCIBIO;
o pemaTh KauyeCTBEHHBIC 3a7a4yu, TpeOyIonue MPUMCHCHHUS 3HAHHK W3

pa3HbIX pa3fenoB Kypca (U3MKH, a TaKXKE HWHTErpaluyd 3HAaHUW U3 JIPYTHX
MPEAMETOB €CTECTBEHHO-HAYYHOr'0 IIMKJIA: BBICTPAUBATH JIOTMUECKYIO LEMOYKY
paccyXIeHuil ¢ Omopoi Ha MU3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE
SIBJICHUSL;

o UCIIOJIB30BATh TEOPETHUECKHE 3HAHUS I OOBACHEHUS OCHOBHBIX
MPUHIIUAIIOB pabOThl U3MEPUTEIBHBIX TPUOOPOB;



o aHaTU3UpPOBATh M OICHUBATH  TOCJEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON  JIESITEJIBHOCTH 4YEJOBEKa, CBA3AHHOM ¢ (U3MUECKUMU
mpoleccaMM, ¢ TMO3HUIMN 3KOJOrMYecKoM Oe30MacHOCTH, NPEACTaBICHUN O
pallMOHAJILHOM  MPUPOJONOIB30BAHUM, a TAaKXKE€ Pa3yMHOM HCMOJb30BaHUU
JOCTHKEHUM HAYKA W TEXHOJOTMU Ui NAIBHEUIIEr0 Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

o OPUMEHATh  pa3linuHble  CHocoObl  paboThl ¢ uHQoOpMarmei
(bU3UYECKOro COJEp)KaHUSI C HMCIOJb30BAHHEM COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJIOTUH, TpPH OSTOM  HKCIOJIb30BaTh COBPEMEHHbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JJIsI TIOMCKa, TEepepabOTKU W MPEIbABICHUS y4yeOHOW W HaydHO-
NONyJIApHONH HMH(pOpPMAIMU, CTPYKTYPUPOBAHMS W HHTEpPNpETAMu UH(POpMAIUH,
NOJYyYEHHONW W3  Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKHM  aAHAIM3UPOBATH
noJiydaeMyro HWH(OpMaIMI0O W OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HaHUM, TaK ¥ Ha OCHOBE aHAJIU3a UCTOYHUKA MH(OpPMAIIUH;

o NpOSIBJIAITh  OpPraHU3allMOHHbIE U [O3HABATEJIbHBIE  YMEHUS
CaMOCTOSITEJILHOTO TMPUOOPETEHUSI HOBBIX 3HAHUW B TMPOIECCE BBIMOJHECHHUS
MPOEKTHBIX M YU4eOHO-UCCIIe0BATEILCKUX pa0doT;

o paboTaTh B TPYIINE C UCTIOJIHEHUEM PA3INYHBIX COIMAIBHBIX POJICH;

o MPOSIBIISITh MOTHBALIUIO K Oymyiei npodeccroHaIbHON
JESTEIBHOCTH M0 CHEIHAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
e P e Koo | Mpmstwncesne | o P02 Bocamraresumse s
padoTbI padoThI pecypes
Pazgea 1. Mexanuka
1.1 | HorpemnocTtu B 2 0 0 BOCITUTHIBATh YCUTYUBOCTb,
AKCIIEPUMEHTE (JICKITHS). yMeHUe MIPE0/I0JIeBATh
TPYAHOCTH, aKKypaTHOCThb TIpH
BBITIOJIHEHUN  3aJaHUH,  CHIIBI
BOJIM, HACTOWYUBOCTH, YIIOPCTBA;
NOOMBAThCS ~ CUCTEMAaTHYECKOTO
BBITIOJTHCHHSI JIOMAIITHErO
3aJ]aHusl, TIOCWJIBHOCTH 3aJIaHui,
HE JIONYCKAIOUINX IEPerpy3Ku;
BOCIIMTaHUE BOJIH, YMEHUS
PE0/I0JICBaTh TPYIHOCTH,
M03HABATEIPHON aKTUBHOCTU H
CaMOCTOSTEIIBHOCTH,
HACTONYHMBOCTH; BOCIIUTAHHE
WHTEpeca K MpeIMeTy, K YU4EHHIO.
1.2 Orenka MOTPELTHOCTEN 2 0 0 BOCIIUTEIBATh YCUIYUBOCTb,
NpSMBIX U KOCBEHHBIX yMEHHE MPeoI0JIeBaTh
U3MepeHui TPYAHOCTH, aKKypaTHOCTh TMIpH
(camocTosiTenpHas paboTa). BBITIOJTHEHUH  3aJlaHUM,  CHJIBI




BOJIM, HACTOMYMBOCTH, YIOPCTBA;
Io0MBaThbCd  CHCTEMATHYCCKOTO
BBITIOJTHCHUS JIOMAIITHET O
3aJlaHusl, TOCHJILHOCTU 3aJaHUM,
HE JIOMYCKAIOIIUX MEPErpy3KH;
BOCHHUTAHUC BOJIH, YMEHUS
MPE010JIEBATh TPYIHOCTH,
MMO3HABAaTEIbHONM AaKTHUBHOCTH |
CaMOCTOSTSIBHOCTH,

HACTONYHUBOCTH; BOCITMTAHHE
MHTEpeca K MPEIMETY, K YUEHUIO.

131

Ycpennenne U3MEpPEHUH.
CnydaiiHass ~ IOTPEIIHOCTh

(IpakTUKyM).

BOCTIMTHIBATH YCHIYHUBOCTb,
yMeHUe MIPE0/I0JIEBAThH
TPYIHOCTH, aKKypaTHOCTh TIpH
BBIMIOJITHCHUW  3aJaHUM,  CHUIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
JIOOMBATBCA  CHCTEMATHYECKOTO
BBITIOJTHCHHS JIOMAaIITHErO
3aJlaHMsl, TOCUJIBHOCTH 3aJIaHuM,
HE JIOMYCKAIOWIUX TMEPErpy3Ku;
BOCIIUTaHHUE BOJIH, YMEHUS
MPE0J10JIeBATh TPYIHOCTH,
MMO3HABATEIbHOM aKTUBHOCTU U
CaMOCTOSITEILHOCTH,

HACTOMYHMBOCTH; BOCIIUTAHHE
MHTEpeca K NPEAMETY, K YUCHHUIO.

1.3.2

Kunemaruueckue
W3MEpCHUs JATbHOCTH
MoJIeTa, pacyeT HavyaIbHOM
CKOPOCTH (TIPAKTUKYM).

BOCIIMTHIBAThb YCUAUNBOCTD,
YMCHUC Mpeoa0JICBATh
TPYAHOCTH, aAKKYPAaTHOCTb IIpU
BBITIOJTHCHHUH SaﬂaHHﬁ, CHIJIbI
BOJIN, HaCTOﬁqHBOCTI/I, YIIOPCTBA,
I[06I/IB8.TBC}I CUCTEMATHYCCKOI'O
BBITIOJTHCHU A JOMAIIHETO
3aJaHusA, IMOCHUJIBbHOCTH 3a,[[aHPII>i,




HE JIOMYCKAIOLIUX IEPErpy3KH;
BOCITUTAHHE BOJIH, YMEHUS
MPE0I0JIEBATh TPYIHOCTH,
MMO3HABAaTEIbHOM AaKTHUBHOCTH H
CaMOCTOSTEIBHOCTH,
HAaCTOMYHUBOCTH, BOCTIIUTAHUE
MHTEpEeca K MPEIMETY, K YUEHUIO.

14

[Ipocreitmme
TE€OMETPUIECKUE H3MEPEHHS
(camocrosiTensHas pabora).

BOCIIUThIBATH YCUAUNUBOCTD,
YMEHHE MPE00JIEBATH
TPYAHOCTH, aKKypaTHOCTb IIpHA
BBIIIOJTHEHUH  3aJlaHUM,  CHIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
2106I/IBaTI)C$[ CUCTEMATHUUYCCKOTI' O
BBITTOJIHCHU ST JOMAIIHEro
3aJlaHusl, TOCHILHOCTH 3aJaHuH,
HE JIONMYCKAIOWIUX TMEpPErpy3Ku;
BOCIIUTaHUE BOJIH, YMEHUS
MPE010JIeBAThH TPYIHOCTH,
MMO3HABATEILHOM aKTUBHOCTH U
CaMOCTOSITEIbHOCTH,

HACTOMYHMBOCTH; BOCIIUTAHHE
HMHTEpeca K MPEeIMETY, K YUECHHUIO.

1.5

I'paduxu
AKCIIEPUMEHTAIIbHBIX
3aBHCUMOCTEN.

I'paduueckas o0paboTka
JTAHHBIX (JICKIUSA).

BOCIIUTBIBATH YCHTYUBOCTb,
yMeHHue MIPEOJI0JIEBATh
TPYAHOCTH, aKKypaTHOCTh IIpH
BBIIIOJIHCHHH  3aJaHUi,  CHIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
JIOOMBAaThCA  CHCTEMATHYECKOTO
BBITIOJIHCHHS JIOMAIIHETO
3a/laHusl, TOCWIBHOCTU 3aJaHui,
HE JOIMYCKaIIINX MEeperpy3Ku;
BOCIIMTAHUE BOJIH, YMEHHUS
MIPEO0/I0JIEBATh TPYIOHOCTH,
MMO3HABATEIPHOM AaKTUBHOCTH U




CaMOCTOSTEILHOCTH,
HaCTOfI‘-IHBOCTPI; BOCIIMTAHUC
I/IHTepeca K HpeI[MeTy, K yLIeHI/IIO.

1.6

O6paboTka HEJTMHECWHBIX
3aBUCHMOCTEH:
TMHEApHU3aIHs, MOJICYET
WIoM@aau 1moj TpadukoMm,
MOCTPOEHHUE KacaTeJbHBIX K
rpaduky (Jiekuus).

BOCITUTHIBATH YCUIUUBOCTb,
YMEHHE MPE00JIEBATH
TPYAHOCTH, AaKKypaTHOCTb IpHU
BBIIIOJTHEHUH  3aJlaHUM,  CHIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
IOOMBAThCI  CHUCTEMATHYECKOTO
BBITIOJTHEHHUS JIOMAIITHETO
3aJlaHusl, TOCHIILHOCTH 3aJaHuM,
HE JIOMYCKAIOIIUX TMEpPErpy3KH;
BOCITHTaHHE BOJIH, YMEHHUS
MPE010JIEBAThH TPYIHOCTH,
MMO3HABaTeIbHONM AaKTHUBHOCTH H
CaMOCTOSTSIIBHOCTH,

HACTONYHNBOCTH; BOCITMTAaHHE
MHTEpeca K MPEIMETY, K YUEHUIO.

1.7

HN3mepenne  3aBUCUMOCTH
KOOPAWHATHI TPaHHIIBI
o0nacTd  HaMOKaHUS  OT
BPEMCHHU. Jluneapuzanus
3aBUCUMOCTH (IIPAKTUKYM).

BOCITUTHIBATH YCUTYUBOCTb,
yMEHHe IPeoI0JIeBaTh
TPYAHOCTH, aKKypaTHOCTh IIpH
BBINIOJTHEHUH  3aJlaHUil,  CHJIbI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
no0UBaThCAd  CHCTEMAaTHYECKOIrO
BBITIOJTHEHUS JIOMAIITHETO
3aJaHusl, TOCUJIBHOCTH 3aJaHHA,
HE JIONMYCKAIOIIUX TMEeperpy3Ku;
BOCITUTaHHE BOJIN, YMEHUS
MIPeoI0IeBaTh TPYAHOCTH,
MO3HABATENbHONH AaKTUBHOCTH U
CaMOCTOSITEIbHOCTH,

HaCTOMYUBOCTH; BOCITUTaHUE
MHTEpeca K MPeAMETY, K YUCHHUIO.

1.8

N3yuenue yIPYyroro

BOCIIUTHIBATH YCUAUNUBOCTD,




rucrepesuca (IpakTUKyM).

YMEHUE MPE00JIEBATH
TPYAHOCTH, AaKKypaTHOCTb IpHU
BBINIOJIHCHUN  3aJaHWil,  CHIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
IoOMBaThbCd  CHCTEMATHYCCKOTO
BBITIOJTHCHUS JIOMAIITHET O
3aJlaHusl, TOCHJILHOCTU 3aJaHUH,
HE JIOMYCKAIOIIUX TMEpPErpy3KH;
BOCHHUTAHNE BOJIH, YMEHUS
MPE0I0JIEBATh TPYIHOCTH,
MMO3HABAaTEIbHONM AaKTHUBHOCTH |
CaMOCTOSITSIIBHOCTH,

HACTOMYHNBOCTH; BOCITMTAaHHUE
WHTEpeca K MPEeIMETY, K YIEHUIO.

1.9

Haxoxnenue MAacChl
JIMHEMKXW W  IIpuia ¢
MTOMOIIBIO

YPaBHOBELIMBAHUS  pblyara

(TIpaKTUKYM).

BOCIIUTHIBATH YCHTYUBOCTb,
yMEHHe IPeoI0JIeBaTh
TPYAHOCTH, aKKypaTHOCTh IIpH
BBINIOJIHEHUH  3a/laHuM,  CHJIbI
BOJIM, HACTOMYMBOCTH, YHOPCTBA;
noOMBaThCAd  CHCTEMAaTHYECKOTrO
BBITIOJTHEHUS JTIOMAITHETO
3aJaHusl, TMOCUIBHOCTH 3aJ[aHHi,
HE JIONMYCKAIOIIUX MEeperpy3Ku;
BOCITUTaHHE BOJIH, YMEHUS
PeoI0IeBaTh TPYAHOCTH,
MO3HABATEILHONW aKTUBHOCTU U
CaMOCTOSITEIHbHOCTH,

HACTOMYUBOCTH; BOCIIUTaHUE
MHTEpeca K MpeIMeTy, K YUEHHIO.

1.10

W3mepenne ko3dduimenta
SHEPreTUYECKUX MOTeph MPH
OTCKOKE HIapuKa oT
MOBEPXHOCTHU (TIPAKTUKYM ).

BOCIUTHIBATH YCUTYMBOCTb,
yYMEHHE IIPE0I0JIEBATh
TPYAHOCTH, AaKKypaTHOCTb IpH
BBIMOJIHEHUHM  33JaHUM,  CHJIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;




IoOMBaThCd  CHCTEMATHYCCKOTO
BBITIOJTHCHUS JIOMaIITHETO
3aJlaHusl, TOCHJILHOCTU 3aJaHuH,
HE JIOMYCKAIOIIUX IEPErpy3KH;
BOCHHUTAHUC BOJIN, YMEHUS
MPE0I0JIEBATh TPYIHOCTH,
MMO3HABAaTEIbHOM AaKTHUBHOCTH H
CaMOCTOSTSIBHOCTH,

HACTONYHNBOCTH; BOCITMTAHHE
WHTEpeca K MPEIMETY, K YUEHUIO.

HUmoeo no pazoeny

20

Pazpen

2. MoJgexkyasipaasi pu3suka u

TEPMOAUHAMHUKA

2.1

Onpenenenue
TEIIOEMKOCTH TBEPJIOTO
Tena (MPaKTHUKYM ).

2

BOCIIUTHIBATH YCHTYUBOCTb,
yMeHUe MIPE0/I0JIEBAThH
TPYIHOCTH, aKKypaTHOCTh TIpH
BBINIOJIHEHUH  3a/laHul,  CHJIbI
BOJIM, HACTOMYMBOCTH, YHOPCTBA;
noOMBaThCAd  CHCTEMAaTHYECKOIrO
BBITIOJTHEHUS JIOMAITHETO
3aJaHusl, TOCUJIBHOCTH 3aJaHHH,
HE JIONMYCKAIOIIUX MEeperpy3Ku;
BOCITUTaHHE BOJIH, YMEHUS
PeoI0IeBaTh TPYAHOCTH,
MO3HABATEIbHOW AaKTUBHOCTU U
CaMOCTOSTEIHbHOCTH,

HACTOMYUBOCTH; BOCIIUTaHUE
MHTEpeca K MpeIMeTy, K YU4EHHIO.

2.2

I/ISMepeHI/Ie TEMIICPATYPhI
PYK OKCICPUMCEHTATOpa U
HAaBJICHUA, KOTOpPOEC MOIyT
CO31aThb €ro JICTKHC

(IpakTUKyM).

BOCIUTHIBATh YCUIYUBOCTb,
yMEHUe IPEO0/10JIEBATh
TPYAHOCTH, AaKKypaTHOCTb IpH
BBIMOJIHEHUM  33JaHUM,  CHIJIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
NOOMBaTbCs ~ CUCTEMATHYECKOTO
BBITOJIHEHHS JIOMAIIHETO




3aJaHus, IIOCHJIBHOCTH 3aJIaHHiA,
HE JIOMYCKAIOLIUX IEPErpy3KH;
BOCHHUTAHUC BOJIH, YMEHUS
MPE0I0JIEBATH TPYIHOCTH,
MMO3HABAaTEIbHONM AaKTHUBHOCTH H
CaMOCTOSTEIbHOCTH,

HACTONYHUBOCTH; BOCITMTAHHUE
WHTEpeca K MPEIMETY, K YUEHUIO.

2.3 | DddexTuBHBIH BOCIIUTHIBATh YCUTYUBOCTb,
KO3(Q(UIUEHT  KECTKOCTH yMEHHue IIPEO0JI0JIEBATh
CHCTEMBI. Omnpenenenne TPYAHOCTH, aKKypaTHOCTh TIpH
Moayast FOHra mpoBosioku ¢ BBITIOJTHEHUM  3aJIaHUH,  CHJIBI
MTOMOTIIBIO peIyara. BOJIM, HACTOWMYUBOCTH, YIIOPCTBA;
Omnpenenenue npenena NOOMBAThCS ~ CUCTEMAaTHYECKOTO
yIpyrou nedopmanuu BBITIOJTHECHUS JIOMAITHETO
(TIpaKTUKYM). 3a/laHusl, TIOCUJILHOCTH 3aJlaHuMH,

HE JIOMyCKAIOUINX IEPerpy3Ku;
BOCIIUTAaHHE  BOJIH, YMEHUS
MIPEO0/I0JIeBaTh TPYIHOCTH,
MO3HABATEIHHON aKTUBHOCTU H
CaMOCTOSTEIBHOCTH,

HACTOHYHMBOCTH; BOCIIUTaHHE
MHTEpeca K MPEIMETY, K YUYCHHIO.

2.4 | U3smepenne kodddummenTa BOCITUTHIBATh YCHTYUBOCTb,
MOBEPXHOCTHOTO HATSKCHHS YMEHHUE PEO0/I0JIeBATh

METOJIOM OTpBIBa
(mpakTUKyM).

TPYAHOCTH, aKKypaTHOCTh IIpH
BBIIIOJIHCHWH  3aJaHUi,  CHIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
JIOOMBAaThCA  CHCTEMATHYECKOTO
BBITIOJTHCHHS JIOMAIIHETO
3a/laHusl, TOCWIBHOCTU 3aJaHui,
HE JOIMYCKaIIINX Meperpy3Ku;
BOCIIMTAHUE BOJIH, YMEHHUS
MIPE0/I0JIeBATh TPYIAHOCTH,




MMO3HABATEIbHOM AaKTHUBHOCTH M
CaMOCTOSTEIbHOCTH,
HAaCTOMYHUBOCTH, BOCTIIUTAHUE
MHTEpeca K MPEIMETY, K YUEHUIO.
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OmnpeneneHne TOYKU POCHI
(IpakTUKyM).

BOCIIUThIBATH YCUAUUBOCTD,
YMEHHUE MPE00JIEBATH
TPYAHOCTH, aKKypaTHOCTL IIpH
BBIIIOJTHEHUH  3aJlaHUM,  CHIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
}106I/IBaTI>C$[ CUCTEMATHUUYECCKOI'O
BBIITOJIHCHU ST JTOMAaIIHETO
3aJlaHusl, TOCHJILHOCTH 3aJlaHuH,
HE JIOMYCKAIOWIUX TMEpPErpy3Ku;
BOCIIMTAHUC BOJIH, YMCHUA
MPE010JIEBAThH TPYJIHOCTH,
MMO3HABATEILHOM aKTUBHOCTH U
CaMOCTOSITEILHOCTH,

HACTOWYHMBOCTH; BOCIIUTAHHUE
MHTEpeca K MPEIMETY, K YIEHUIO.

2.5.2

3HaKOMCTBO C
ANEKTPUIECCKUM
KOHJICHCATOPOM

(IpaKTUKYM).

BOCIIMTHIBATH YCHTYHUBOCTb,
yMeHHue MIPE0JI0JIeBAThH
TPYAHOCTH, aKKypaTHOCTb TIpH
BBINIOJIHCHUH  3aJaHUM,  CHIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
JIOOMBAaTbCA  CHCTEMATHYECKOIO
BBITIOJIHCHHS JIOMAIIHETO
3a[laHusl, TOCHJIBHOCTH 3alaHuM,
HE JIONMYCKAIOIIUX TMeperpy3Ku;
BOCIIUTAHUE BOJIN, YMEHUS
MIPE0/I0JIEBATh TPYOHOCTH,
MMO3HABATEIPHOM aKTUBHOCTH U
CaMOCTOSITEILHOCTH,

HAaCTOWYMBOCTH; BOCIIUTaHUE
MHTEpeca K MPEAMETY, K YUSHHIO.
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Pa3nes 3. DulekTpoAnHAMHUKA

3.1

N3yuenune rpouecca
pa3psIKu KOHJICHCATOPa

(IpakTUKyM).

BOCITNTHIBATH YCUUUBOCTb,
YMEHHE MPE00JIEBATH
TPYAHOCTH, AaKKypaTHOCTb IpHU
BBIIIOJTHEHUH  3aJaHUM,  CHIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
IOoOMBAThCI  CHUCTEMATHYECKOTO
BBITIOJTHEHHUS JIOMAIITHETO
3a/JlaHusl, TOCHIILHOCTH 3aJaHuM,
HE JIOMYCKAIOIIUX TMEpPErpy3KH;
BOCITMTAHHE BOJIH, YMEHHUS
MPE010JIeBAThH TPYJIHOCTH,
MMO3HABaTeIbHONM AaKTHUBHOCTH H
CaMOCTOSITSIIBHOCTH,

HACTONYHNBOCTH; BOCITMTAaHHE
WHTEpeca K MPEIMETY, K YIECHUIO.

3.2

Onpenenenue YIEJIBHOTO
COMPOTHUBIICHUSI MaTepHala
MIPOBOJIOKH (TTPAKTUKYM).

BOCIIMTHIBATH YCHTUYHUBOCTb,
yMeHUe MIPE0/I0JIeBATh
TPYAHOCTH, aKKypaTHOCTb TIpH
BBINIOJIHCHUH  3aJaHUM,  CHIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
JIOOMBAaTbCA  CHCTEMATHYECKOTO
BBITIOJIHCHHS JIOMAIIHETO
3a[laHus, TOCHJIBHOCTH 3alJaHuM,
HE JIONMYCKAIOIIUX TMEeperpy3Ku;
BOCIIMTAHUE BOJIN, YMEHUS
MIPE0/I0JICBaTh TPYAHOCTH,
II03HABATEIbHON AaKTUBHOCTH U
CaMOCTOSITEILHOCTH,

HAaCTOWYHMBOCTH; BOCIIUTaHUE
MHTEpeca K MPeAMETY, K YUCHHUIO.

3.3

H3mepenne BoabT-aMIEpHOM
XapaKTEpPUCTUKHU

BOCIIUTHEIBATh YCUAUUBOCTD,
YMCHUC MMpeoJ0JICBATH




HOJIyIIPOBOJHUKOBOIO
10J1a (IPaKTUKYM).

TPYAHOCTH, AaKKypaTHOCTb IpHU
BBINIOJIHCHHH  3aJaHuM,  CHIIBI
BOJIM, HACTOMYMBOCTH, YIOPCTBA;
IoOMBaThbCd  CHCTEMATHYCCKOTO
BBITIOJTHCHUS JIOMAIITHET O
3aJlaHusl, TOCHJILHOCTU 3aJaHUH,
HE JIOMYCKAIOIIHUX MEpPErpy3Ku;
BOCHHUTAHNE BOJIN, YMEHUS
MPE0I0JIEBATH TPYIHOCTH,
MMO3HABAaTEIbHON AaKTHUBHOCTH |
CaMOCTOSTSIBHOCTH,

HACTONYHNBOCTH; BOCITMTAHHE
WHTEpeca K MPEeIMETY, K YIEHUIO.

Hmoeo no pazoeny

OBIIEE KOJIMYECTBO YACOB
110 ITIPOTPAMME

34




11 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m Hauvienosanue pasienon Kontpoubnsie | IIpakTuyeckue (ungposkre) BocnurarejabHble 3a1a4u
U TeM NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypebi
Pa3nesa 1. DuekTpoanHaMuKa
1.1 | Onenka BEJIMYUHBI 2 0 0 BOCHHUTHIBATL YCUTYUBOCTb,
TOPU30HTAIBHO M YMEHHE MPeOJ0JIeBaTh TPYIHOCTH,
COCTaBIISIONIECH MAarHUTHOM AKKypaTHOCTh TIPH  BBITTOJIHCHUHU
WHTYKITHHA MarHUTHOTO 3aJIaHuH, CHJTBI BOJIH,
noJist 3emuid (IPaKTUKYM ). HaCTOMYMBOCTH, YIIOpPCTBA;
J0OUBaTHCS CUCTEMaTUYECKOTO
BBITIOJTHEHHS JIOMAINTHETO 3aJIaHus,
MOCHJIBHOCTH 3aJIlaHuH, HE
JIOTTYCKAIOLIUX Neperpy3KH;
BOCITUTaHHE BOJIH, YMEHUS
MIpeoI0IeBaTh TPYAHOCTH,
MO3HABATEIbHON aKTHMBHOCTH U
CaMOCTOSITEIbHOCTH,
HACTOMYUBOCTH; BOCIIUTaHHE
MHTEpeca K MpeIMETy, K YU4EHHUIO.
1.2 | 3mepeHne 3aBUCHMOCTH 2 0 0 BOCITUTHIBATh YCUIYUBOCTb,
BEJTUYHMHBI MarHuTHOM YMEHHE MPeoJ0JIeBaTh TPYIHOCTH,
WHIYKIIUH MarHuTHOTO AKKypaTHOCTh TPH  BBINIOJHEHUU
OJIS Mar’mra oT 3aaHui, CHJIBI BOJIH,
paccTosHus (IPAKTHKYM ). HACTOMYUBOCTH, yIIOPCTBA,
noOuBaThCs CUCTEMAaTUYECKOTO
BBITIOJTHEHHS JOMAIITHETO 3aJlaHus,
MOCHJIHOCTH 3a/laHuH, HE
JOTTYCKAIOITNX neperpy3KH;
BOCITUTaHHE BOJIH, YMEHUS
MIPe0I0IeBaTh TPYAHOCTH,




MMO3HABATEIbHOM AaKTUBHOCTH U
CaMOCTOSTEIbHOCTH,
HAaCTOMYHUBOCTH, BOCIIUTAHHE
MHTEpEeca K MPEIMETY, K YUEHUIO.

1.3

Habnronenne MarHUTHOTO
rucrepesuca (IpakTUKyM).

BOCTIMTBHIBATH YCUTYUBOCTb,
YMEHHE MPEOJ0JIEBATh TPYAHOCTH,
AKKypaTHOCTh TPU BBIMOJHEHUU
3aJIaHuH, CHJIBI BOJIH,
HaCTONYMBOCTH, YIOPCTBA;
JI0OUBaTHCS CHCTEMaTUYECKOTO
BBITIOJTHCHHS JIOMAIITHETO 3a/IaHus,
MOCHJIBHOCTH 3aJIlaHuH, HE
JIOMTYCKAOIIUX Neperpy3KH;
BOCTIMTAHUE BOJIH, YMEHUS
MPE0I0JIeBAThH TPYJIHOCTH,
MO3HABATEJIIbHOM aKTUBHOCTH U
CaMOCTOSITEILHOCTH,
HAaCTOMYHMBOCTH; BOCIIUTAHUE
MHTEpeca K MPEIMETY, K YIEHUIO.

1.4

Nzyuenune paboThl
AIIEKTPOIBUTATEIIS u
JMHAMO-MaIIiHbl (4acTh 1)
(mexus).

BOCITUTHIBATH YCUIYUBOCTb,
YMEHHE IPeoJI0JieBaTh TPYIHOCTH,
AKKypaTHOCTh TMPH  BBINOJHEHUU
3aJlaHul, CHJIBI BOJIH,
HACTOMYUBOCTH, yIIOPCTBA,
noOuBaThCs CUCTEMAaTUYECKOTO
BBITIOJTHEHHS JOMAITHEro 3a/laHus,
MOCHJIBHOCTH 3a/laHuH, HE
JIOTTYCKAIOIINX neperpy3KH;
BOCITUTaHHE BOJIH, YMEHUS
MIPEO0/I0JIEBATh TPYJIHOCTH,
MO3HABATEIbHOW aKTHBHOCTH U
CaMOCTOSITEIbHOCTH,
HaCTOMYUBOCTH; BOCIIUTAHHE
MHTEpeca K MPeAMETY, K YUSHHIO.




1.5

N3yuenue paboThI
QJICKTPOABUTaTCIIA n
JMHAMO-MAIIUHBI (YacTh 2)

(IpakTUKyM).

BOCHHUTHIBATH YCUAYHUBOCTb,
YMEHHE MPEOJ0JIEBATh TPYAHOCTH,
AaKKypaTHOCTb IIPU  BBINOJIHEHUU
3aJIaHuM, CHIIBI BOJIH,
HAaCTOMYUBOCTH, YIIOPCTBA,;
JnoOuBaThCs CHCTEMAaTHUIECKOTO
BBITIOJTHCHUS JIOMAIITHEr0 3aJaHus,
MOCUJIBHOCTH 3aIaHHMH, HE
JIOITYCKAOIIUX MIEPErPY3KH;
BOCHHUTAHNE BOJIH, YMEHUS
MPE0I0JIEBATh TPYAHOCTH,
IMO3HABAaTEILHON AaKTUBHOCTH H
CaMOCTOSTSIIEHOCTH,
HACTONYHNBOCTH, BOCITUTaHHE
WHTEpeca K MPEeIMETY, K YIEHUIO.

HUmoeo no pazoeny
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Paznen

2. KoJjie0anusi 1 BOJIHBI

2.1

N3yuenue 3aBUCUMOCTH
nepuojaa KoJIeOaHMit
JIMHENKHU Ha
HWIMHAPUYECKON

MOBEPXHOCTU OT paauyca
€€ KPUBH3HBI (MMPAKTHUKYM).

BOCITUTHIBATH YCUIYUBOCTb,
YMEHHE MPeoJI0JIeBaTh TPYIHOCTH,
AKKypaTHOCTb TPH  BBINIOJHEHUU
3aJlaHul, CHJIBI BOJIH,
HACTOMYUBOCTH, yIIOPCTBA;
noOuBaTbCs CUCTEMaTUYECKOTO
BBITIOJTHEHHS IOMAITHEro 3a/laHus,
MOCHJIBHOCTH 3a/laHuH, HE
JIOTTYCKAIOIINX neperpy3Ku;
BOCITUTaHHE BOJIH, YMEHUS
MIPeoI0IeBaTh TPYAHOCTH,
MO3HABATEIbHOW AaKTHMBHOCTH U
CaMOCTOSITEIbHOCTH,
HaCTOMYMBOCTH; BOCIIUTAHUE
MHTEpeca K MPeAMETY, K YUCHHUIO.

2.2

N3yuenue 3aBUCUMOCTH
aAMIUTUTYIbI KoJIeOaHuit

BOCIIUTHEIBATh YCUAYNBOCTD,
YMCHHUC TIPCOH0JICBATL TPYAHOCTH,




MPYKUHHOIO MasTHHUKA OT
BpEMEHHU (IIPAKTUKYM).

aKKypaTHOCTb IIpU  BBINIOJIHEHUU
3aJaHUi, CHIIBI BOJIH,
HAaCTOMYUBOCTH, YIIOPCTBA,;
JIoOuBaThbCs CHCTEMAaTHIECKOTO
BBITIOJTHCHHS JIOMAIITHEr0 3aJaHusl,
MOCUJIbHOCTH 3aIaHuM, HE
JIOITYCKAOIIUX MIEPErPY3KHU;
BOCHHUTAHNE BOJIH, YMEHUS
MPE0I0JIEBAThH TPYAHOCTH,
IMO3HABAaTEILHON AaKTUBHOCTH H
CaMOCTOSTSIBHOCTH,
HACTOWYHNBOCTH; BOCITUTaHUE
WHTEpeca K MPEeIMETY, K YIEHUIO.

2.3

N3Mepenne akTHUBHOTO |
PEaKTUBHOTO
COIPOTHUBJICHUIN  KaTYIIKU
WHIYKTUBHOCTHU

(TIpaKTUKYM).

BOCIIUTHIBATH YCUOYNBOCTD,
yMEHHUE TPEOJI0JIeBaTh TPYIAHOCTH,
AKKypaTHOCTh TIPU BBIMIOJHEHUHU
3aJIaHNM, CHIIBI BOJIH,
HAaCTOMYUBOCTH, YIOPCTBA;
JI0OMBaThCS CHCTEMaTH4YECKOTO
BBITOJIHCHHS JIOMAIITHETO 3aJaHUs,
MTOCHIIBHOCTH 3aJaHuM, HE
JIOTTYCKAIOITUX NepPErpy3KH;
BOCIIUTAHHE BOJIH, YMCHUS
MIPE0/I0JIeBATh TPYJIHOCTH,
MMO3HABATEIPHON aKTHMBHOCTH U
CaMOCTOSITEIILHOCTH,
HAaCTOMYHMBOCTH, BOCITUTAHUE
MHTEpeca K MpeIMeTy, K YU4EHHUIO.

24.1

Bsenenne B
JKCIIEPUMEHTAIIBH VIO
AKyCTHUKY (JIEKIIHS).

BOCIIUTBIBATH YCUTYUBOCTb,
YMEHHUE TPEOJI0JIEBaTh TPYAHOCTH,
AKKypaTHOCTh TIPH  BBIMIOJHEHUU
3aJaHuM, CHJIBI BOJIH,
HACTOWYHMBOCTH, YIIOpPCTBA;
JIOOUBaThLCS CHCTEMaTHU4YECKOTO




BBIIIOJIHCHHSA AOMAIIHCTO 3aJJaHM:A,

MOCUJIbHOCTH 3aIaHUM, HE
JIOITYCKAKOIIUX MEPErPYy3KHU;
BOCHHUTAHNEC BOJIN, YMEHUS
MPE010JIEBATh TPYAHOCTH,
[M03HABAaTEILHON AaKTUBHOCTH H
CaMOCTOSTEIBHOCTH,

HACTOWYHUBOCTH; BOCITUTaHUE

MHTEpeca K MPeIMETY, K YUEHHUIO.

2.4.2 | OcumuiorpaMma M CIIEKTP BOCITUTHIBATh YCHUYUBOCTb,
TJIaCHBIX 3BYKOB YMEHHE MPEeOJ0JIeBaTh TPYIHOCTH,
(IpakTUKyM). AKKypaTHOCTb TIPHU BBINOJHEHUU

3aJIaHHM, CHJIBI BOJIH,
HAaCTOMYUBOCTH, YIIOPCTBA,;
noOuBaTbes CUCTEMaTUYECKOTO
BBINTOJIHEHMS TOMAIIIHETO 3aJaHMs,
OCHWJILHOCTHU 3aJIaHuH, HE
JOTYCKAOIINX NEPETPYy3KH;
BOCIIUTAHHE BOJIH, YMEHUS
IIPEO0JI0JIEBATh TPYJIHOCTH,
[IO3HABATEJIbHOM AKTUBHOCTH U
CaMOCTOSITEIbHOCTH,
HaCTOMYUBOCTH; BOCIIUTAHUE
MHTEpeca K NPEAMETY, K YUEHHUIO.
25.1 | Crosune  MeXxaHUYECKHE BOCIIUTHIBATh YCUTYUBOCTb,

BOJIHBI (JICKIIHS).

YMEHHE MPeoJ0NIeBaTh TPYIHOCTH,
AKKypaTHOCTh TIPH  BBINIOJHEHUU
3aJaHuM, CHJIBI BOJIH,
HAaCTOMYHMBOCTH, yIIOPCTBA,
JI0OUBaThCS CHCTEMaTHUYECKOTO
BBINOJIHEHHS JIOMAIITHETO 3aJaHus,
MOCUJIILHOCTH 3aJlaHuH, HE
JIOTYCKarOIUX Neperpy3KH;
BOCIIUTAHHUE BOJIH, YMEHHUS




MPE010JIEBATh TPYAHOCTH,
MMO3HABATEIbHOM AaKTUBHOCTH U
CaMOCTOSTEIBHOCTH,
HAaCTOMYHUBOCTH, BOCIIUTAHHE
MHTEpEeca K MPEIMETY, K YUEHUIO.
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N3ydenue cnekrpa 3ByKa
JINHENHOTO pe3oHaropa

(IpakTUKyM).

BOCTIMTHIBATH YCUTYUBOCTb,
YMEHHE MPEOJI0JEBATh TPYAHOCTH,
AKKypaTHOCTh TPU BBIMOJHEHUU
3aJIaHuH, CHJIBI BOJIH,
HAaCTOMYUBOCTH, YIIOPCTBA,;
JI0OUBATHCS CHCTEMaTUYECKOTO
BBITIOJTHCHHS JIOMAIITHETO 3aJaHUs,
MOCHJIBHOCTH 3aJIlaHuH, HE
JIOITYCKAOIIUX Neperpy3KH;
BOCTIMTAHHE BOJIH, YMEHUS
MPE010JIeBAThH TPYAHOCTH,
MO3HABATEJIbHON aKTHUBHOCTH U
CaMOCTOSITEILHOCTH,
HAaCTOMYHMBOCTH; BOCIIUTAHUE
HMHTEpeca K MPEIMETY, K YIEHUIO.

2.6.1

Nzmepenune nokasare’st
MPETOMIICHUS
TUTOCKOTIApAIICITLHO M
TJIACTUHBI (MIPAKTHKYM ).

BOCITUTHIBATH YCUTYUBOCTb,
YMEHHE MPeoJ0JIeBaTh TPYIHOCTH,
AKKypaTHOCTh TMPH  BBINOJHEHUU

3a1aHUH, CHJIBI BOJIH,
HAaCTOMYHMBOCTH, yIIOPCTBA,
JI0OUBaThHCS CHCTEMaTHU4YECKOTO
BBINOJIHCHHS JIOMAIITHETO 3aJaHus,
MTOCHIIBHOCTH 3aJaHuM, HE
JIOTTYCKAIOIINX neperpy3Ku;
BOCIIUTaHHUE BOJIH, YMEHUS
MIPEO0/I0JIEBATh TPYJIHOCTH,
MMO3HABATEIbHON AaKTHMBHOCTH U
CaMOCTOSITEILHOCTH,

HaCTOﬁQHBOCTH; BOCIIUTAHHUC




MHTEpEeca K IPEIMETY, K YUEHHUIO.

2.6.2

N3mepenue roKa3areiist
MIpCIOMIICHUA HPU3MBI TI0
MHUHHUMAaJIbHOMY yIity
OTKJIOHEHUS Ja3€pPHOTO

Jy4a (MIPaKkTUKYM).

BOCHHUTHIBATH YCUIUYUBOCTb,
YMEHHE MPEOJ0JEBATh TPYAHOCTH,
AaKKypaTHOCTb IIPU  BBINIOJIHEHUU
3aJIaHuM, CHIIBI BOJIH,
HAaCTOMYUBOCTH, YIIOPCTBA,;
JoOHnBaThCA CHCTEMAaTHUYECKOTO
BBITIOJTHCHHS JIOMAIITHEr0 3aJaHusl,
MOCUJIBHOCTH 3aIaHHMH, HE
JIOITYCKAOIIUX MIEPErPYy3KH;
BOCHHUTAHNE BOJIH, YMEHUS
MPE010JIeBAThH TPYAHOCTH,
IMO3HABAaTEILHON AaKTUBHOCTH H
CaMOCTOSTSIIBHOCTH,
HACTONYHNBOCTH; BOCITUTaHUE
MHTEpeca K MPEIMETY, K YIEHUIO.

2.7.1

[Ipumenenue addexTa
MOJTHOTO BHYTPEHHETO
OTPaKEHHSI B H3MEPEHUSX
(mexrus).

BOCIIMTHIBATH YCUTYUBOCTb,
yMEHHE TPEOJI0JIEBaTh TPYAHOCTH,
AaKKypaTHOCTh TIPU BBIMIOJTHEHUHU
3aJIaHNM, CHIIBI BOJIH,
HAaCTOMYMBOCTH, YIIOpPCTBA,;
JI0OUBaThHCS CHCTEMaTHYECKOTO
BBINOJIHCHHS JIOMAIITHETO 3aJaHus,
MTOCHIIBHOCTH 3aJaHuM, HE
JIOTTYCKAIOIINX neperpy3KH;
BOCIIUTAHUE BOJIN, YMEHUS
MIPE0/I0JICBaTh TPYAHOCTH,
II03HABATEIbHON aKTHMBHOCTH U
CaMOCTOSITEIILHOCTH,
HACTOMYHMBOCTH; BOCIIUTAHUE
MHTEpeca K NPeAMETY, K YUCHHIO.

2.7.2

I/I3MepeHHe IIoKa3aTeisa
OpeIOMIICHUA TIPU3MBI C
IIOMOIIIBIO Ha6HIO,Z[eHI/I$I

BOCIIUTHEIBATh YCUAYNBOCTD,
YMCHHUEC TIPCOH0JICBATL TPYAHOCTH,
AKKYpPATHOCTh TIIPpU  BBIIIOJIHCHUN




yIJIa IIOJIHOTO BHYTPEHHETO
OTpaXEeHUsI (IPAKTUKYM).

3aIaHUi, CHIIBI BOJIH,
HAaCTOMYUBOCTH, YIIOPCTBA,;
JnoOuBaThCs CHCTEMAaTHIECKOTO
BBITIOJTHCHHS JIOMAIITHEr0 3aJaHus,
MNOCUJIBHOCTH 3aJaHuM, HE
JIOITYCKAKOIIUX MIEPErPYy3KH;
BOCHHUTAHNC BOJIN, YMEHUS
MPE0I0JIEBATH TPYAHOCTH,
IMO3HABAaTEILHON AaKTUBHOCTH H
CaMOCTOSTSIbHOCTH,
HACTONYHUBOCTH; BOCITUTaHUE
WHTEpeca K MPEIMETY, K YUEHUIO.

2.8 | IIposepka hopmybl BOCIIUTHIBATh YCUTYUBOCTb,
TOHKOM JIMH3BI C TTIOMOIIBIO YMEHHE TMPEOJI0NIEBATh TPYTHOCTH,
MeToIa napasuiakca, AKKypaTHOCTb TIPH  BBITTOJIHCHUHT
MIPUMEHEHHOT O TUIS 3aJlaHul, CHJIBI BOJIN,
OTpeeNieHUs]  MOJOKEHHS HACTOMYUBOCTH, yIIOPCTBA;
M300paxeHus noOuBaTbCs CUCTEMaTUYECKOTO
(TIpaKTUKYM). BBITIOJTHCHHS JTOMAITHETO 3aJaHMs,

OCHWJILHOCTHU 3aJIaHuH, HE
JIOTTYCKAIOUINX neperpy3Ku;
BOCITUTaHHE BOJIH, YMEHUS
peoI0IeBaTh TPYAHOCTH,
MO3HABATEIbHOW aKTHMBHOCTH U
CaMOCTOSITEIbHOCTH,
HACTOMYUBOCTH; BOCIIUTAHHE
MHTEpeca K MpeIMeTy, K YU4EHHIO.

2.9 | U3mepenue boxycHOTO BOCITUTHIBATH YCUTYUBOCTb,
paccTosHUS YMEHHE MPeoJ0NIeBaTh TPYIHOCTH,
pacceuBaromiei JIUH3BI AKKypaTHOCTh TIPH  BBIMIOJHEHUU
(MpakTHKyM). 3aJaHui, CHJIBI BOJIN,

HACTOMYUBOCTH, yIIOPCTBA,
noOuBaThCs CUCTEeMaTUYECKOTO

BBITIOJIHCHHUS AOMAIIHCTO 3aJJaHMA,




MOCUJIBHOCTH 3aIaHuM, HE

JIOITYCKAKOIIUX MEPErPY3KHU;
BOCITMTAHHE BOJIH, YMEHUS
MPE010JIEBATH TPYAHOCTH,
MMO3HABATEIbHOM AaKTUBHOCTH U
CaMOCTOSTEIBHOCTH,

HAaCTOMYHUBOCTH, BOCIIUTAHHE

MHTEpeca K MpeIMETy, K YUEHHUIO.

2.10 | Ompenencuue JUIMHBI 2 BOCIIUTHIBATH YCUTYUBOCTb,
BOJIHEI JIa3epHOTO yMEHHUE TPEOJI0JIEBaTh TPYAHOCTH,
M3JIYYeHHS C  TOMOIIBIO AKKypaTHOCTh TPU BBIMOJHEHUU
cxembl FOHTa (MMpaKkTHKyM). 3a/1aHUH, CHUJIBI BOJIH,

HAaCTOMYUBOCTH, YIIOPCTBA,;
JoOMBaThCSA CHCTEMAaTU4IECKOTO
BBLIIIOJTHEHUS JOMAIITHErO 3aJJaHusd,
OCHWJILHOCTHU 3aJIaHuH, HE
JIOTTYCKAIOIITUX MepPerpy3KH;
BOCITUTaHUE BOJIH, YMEHHUS
MIPE0/I0JIeBATh TPYJIHOCTH,
MO3HABATEILHOM AaKTUBHOCTU U
CaMOCTOSITEIBLHOCTH,
HACTOWYHMBOCTH; BOCIIUTAHUE
WHTEpeca K MPEAMETY, K YICHHIO.
HUmoeo no pazoeny | 19
Paznea 3. KBanToBasi puszuka
3.1 | M3yueHue cmnekTpa cBeTa 1 BOCIIUTBIBATh YCUTYUBOCTb,

pa3IMYHBIX HCTOYHHKOB C
MOMOIIIBIO TU(PPAKIIMOHHOM
peuIeTKH (MIPaKTUKYM).

YMEHHE MPeoJ0NIeBaTh TPYIHOCTH,
AKKypaTHOCTh TPH  BBINIOJHEHUU
3aJaHuM, CHJIBI BOJIH,
HACTOWYHMBOCTH, YIIOpPCTBA;
JI0OUBaThCS CHCTEMaTHUYECKOTO
BBINOJIHEHHS JIOMAIITHETO 3aJaHus,
MOCHUJIILHOCTH 3aJlaHuH, HE
JIONYCKAIOUIUX Neperpy3KH;




BOCIIUTaHHUC BOJIH, YMCHHA

MPE00JIEBATH TPYAHOCTH,
MMO3HABATEIbHOM AaKTUBHOCTH U
CaMOCTOSTEIBHOCTH,

HAaCTOMYHUBOCTH, BOCIIUTAHHE

MHTEpeca K peIMETy, K YUEHHUIO.

3.2 | UccnenoBanue BOCIIUTHIBATh YCUIYNBOCTH,
3aBUCHMOCTH YMEHHE TPEOJI0NIEBATh TPYTHOCTH,
WHTEHCUBHOCTH CBCUCHUS AKKypaTHOCTh TIPH  BBITTOJIHCHUHU
CBETOJMOMAa  OT  CHJIBI 3aJlaHuH, CHJTBI BOJIH,
MPOTEKAOIIET0 Yepe3 HEero HACTOWYUBOCTH, YIIOPCTBA,
TOKa (MPAKTUKYM). noOuBaTbes CHUCTEMATUYECKOTO

BBITIOJTHEHHS JJOMAITHETO 3aJIaHus,
MOCHJIBHOCTH 3aJIlaHuH, HE
JIOTTYCKAFOITUX eperpy3KH;
BOCIIUTAHHE BOJIH, YMEHUS
MIPEO/I0JICBATh TPYJIHOCTH,
MMO3HABATEIPHOM aKTMUBHOCTH U
CaMOCTOSITEIHHOCTH,
HAaCTOWYMBOCTH; BOCITUTAHHE
WHTEpeca K MPEAMETY, K YICHHIO.

3.3 | HaOmronenue BOCIIUTHIBATh YCUIYUBOCTb,
M30MpaTeTLHOCTH yMEHHE TPEOJI0JIeBaTh TPYIAHOCTH,

BHyTpeHHeTo doTodrdhderTa
K JUIMHE BOJIHBI CBETa

(mpakTUKyM).

AKKYpaTHOCTb IIPpHW BBIIIOJJHCHHUHU

3aJaHuM, CHJIBI BOJIH,
HAaCTOMYHMBOCTH, yIIOPCTBA,
JI00UBaThCS CHCTEMaTHYECKOTO
BBINOJIHCHHS JIOMAIITHETO 3aJaHus,
MTOCHIIBHOCTH 3aJaHuM, HE
JIOTYCKarOIIUX Neperpys3KH;
BOCIIUTaHHUE BOJIH, YMEHUS
MIPE0/I0JI€BATh TPYJIHOCTH,

MMO3HABAaTEIbHON AaKTUBHOCTH H
CaMOCTOATCIIbHOCTH,




HaCTOMUYUBOCTH; BOCIIUTaHHE
MHTEpEeca K IPEIMETY, K YUEHHUIO.

HUmoeo no pazoeny

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME
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IHOYPOYHOE INVTIAHUPOBAHHUE

10 KIIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
ara uudpoBbIe
Ne ni/mi Tema ypoka Beero Konrpoabubie | IIpakTnueckue nsgqennﬂ o6 paaoqI;ETe.anue
padoThI padoThI pecypesI
1 [TorpentHOCTH B SKCTIEPUMEHTE. 2 0 0
2 Camocmosmenvuass  paboma  «OrneHKa 2 0 0
MOTPENTHOCTEH TPSAMBIX M KOCBEHHBIX
U3MEPEHUIT».
3 Ilpakmuxkym «YcpemHEHHE W3MEpPEHUH. 1
Ciy4aliHasi IOTPEIIHOCTH.
4 Ipaxkmuxym «Kunemarnueckue 1
WU3MEPCHUsT JaJbHOCTH IIOJIeTa, pacyer
HavaJIbHON CKOPOCTHY.
5 CamocmosmenvHas paboma 2
«[Ipocteiinme TreOMETPUYCCKUE
U3MEPEHUSY.
6 I'paduxu AKCIIEPUMEHTAJIbHBIX 2
3aBucuMocTeld. ['paduyeckas o00paboTka
JIAHHBIX.
7 OO0paboTka HENMHEWHBIX 3aBUCHMOCTEN: 2
TUHeapu3alus, TOJCYeT IUIONIaAd TOJ
rpadukoM, TOCTpPOEHHE KacaTelIbHBIX K
rpaguky.




Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilpakmukym  «/3MepeHne  3aBUCUMOCTH
KOOpAWHATBbl TI'paHULbI oOilacT HaMOKaHUS
oT BpeMeHHU. JIuHeapu3anys 3aBUCUMOCTH».

Ilpakmuxym «3yuenue YIIPYroro
TUCTEPE3HUCA».

10

Ilpakmukym «HaxoxaeHue Macchl JUHEUKH
¥ IINPUIIAa C TIOMOIIBI YPaBHOBEIIMBAHUS
phIgara».

11

Ipakmuxym «3mepenue koddduirienta
SHEPreTUYECKUX MOTeph MPH  OTCKOKE
LIapUKa OT OBEPXHOCTHY.

12

Ilpakmukym «OnpeneneHne TEeMmI0EMKOCTH
TBEPJOIO TeJa».

13

lpakxmuxkym «3mepeHue TemrmepaTypbl pyk
JKCIIEPUMEHTATOpa M JaBJICHUS, KOTOpPOE
MOTYT CO3/IaTh €T0 JIETKUE.

14

Ilpakmuxkym «DddekTuBHbIN KOdDPHUITIESHT
KECTKOCTH cucTeMbl. OmpeneneHue Moayis
lOnra mpoBoNOKM ¢ TOMOUIBIO pbIYara.
Onpenenenue npenena yIpyrou
nedopmarum».

15

Ipakmuxym «M3mepenue koddduirienta
MOBEPXHOCTHOTO  HATSHKEHHS  METOJIOM
OTPBIBAY.

16

IIpaxmuxym «OnpeneseHne TOUKH pochI».

17

IIpaxmuxkym «3HaAKOMCTBO C JIEKTPUUYECKUM
KOHJICHCATOPOM».




KoaunyecTBo yacoB

DJIeKTpOHHbIe U poBbIe

Ne n/m Tema ypoka Beero KonrtpoJbHbie IIpakTuyeckue n3€‘?:1?n q o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
18 | Ilpakmuxym  «M3ydeHwe  mporecca 2
pa3psIKu KOHJIEHCATOPaY.
19 | llpakmuxym «OnpeneneHue yaeabHOTO 1
COTIPOTHBIICHUS MaTepuaa
MIPOBOJIOKH.
20 | Ilpakmuxym  «/3MepeHHE  BOJBT- 2
aMITepHOMI XapaKTEepUCTUKU
MIOJTYITPOBOTHUKOBOTO JIHO/Ia».
OBIIEE KOJIMYECTBO YACOBTIIO | 34
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11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
ara uugpoBbie
Ne i/ Tema ypoka Beero Kourpoabubie | IlpakTtuuyeckue u3§q - o6pa3 Oq];ET J—_—
padoThl padoTsbI pecypesI
Pa3nesa 1. DuekTpoanHaMuKa
1 Ipakxmuxym «OueHka BEJTUYHMHBI 2 0 0
TOPU30HTAIBHOMN COCTaBJIAIONIEH
MarHWTHOH WHAYKIIMM MarHUTHOTO TIOJIS
3emu».
2 Ipakmuxym  «/3MepeHne  3aBUCHMOCTH 2 0 0
BEJTMYUHBI MarHuTHOU WHIYKITAH
MarHUTHOTO TOJISi MarHUTA OT PACCTOSTHUSIY.
3 Ilpakmuxkym «HabmtomeHne MarHUTHOTO 2
TUCTEpe3nca».
4 N3yuenne paboOThl JIEKTpOABUTATENS U 2
JTMHAMO-MalIHHBbI.
5 Ipaxmuxym «M3ydeHue paboThl 2
AIIEKTPOABUTATENs U JUHAMO-MAIIUHbIY.
6 Ilpakmuxkym  «V3ydeHne  3aBUCUMOCTH 2
rnepuojia KoJIeOaHUI JIMHEHKHU Ha
UWINHAPUYECKON MOBEPXHOCTU OT pajauyca
€€ KPUBHU3HBI.
7 Ilpakmuxym  «/3ydeHue  3aBUCHUMOCTHU 2
aMIUIUTYAbl  KoJeOaHUM  TPYKUHHOTO
MasiTHUKa OT BPEMEHU».
8 Ilpakmuxym «l3MepeHHe aKTUBHOTO U 2

PCAKTUBHOI'O COHpOTHBJ’ICHHI’I KaTyIIKHu
HUHAYKTUBHOCTU.




KoandecTBO 9acoB

DJIEeKTPOHHbIE

Ne n/m Tema ypoka Konrpoabubie | IlpakTHyeckue Aara 1 pposkIe
Bcero H3yYeHUs o0pa3oBaTejbHbIe
padoTsbI padoThI pecypebi
9 Beenenue B AKCIEPUMEHTATHHYIO 1
AKYCTHKY.
10 | Illpakmuxym «OcnmiiorpaMma W CIIEKTP 1
TJIACHBIX 3BYKOBY.
11 Crosiure MEXaHMYECKUE BOJTHBI. 1
12 | Ilpakmuxym «W3ydeHune crekTpa 3ByKa 1
JIMHEWHOTO PE30HATOPA».
13 | Illpakmuxym  «V3MepeHWe  IOKa3aTems 1
MPETOMIICHUS TUTOCKOTIApaIIeTIHHOM
TUTACTHHBIY.
14 | llpakmuxym  «M3MepeHne  mokaszarens 1
MIPEIOMIIEHUS TPU3MBI 10 MUHUMAJIbHOMY
YTy OTKJIOHEHUS Ja3€PHOTO JIyda».
15 | IIpumenenue s dexra MOJIHOTO 1
BHYTPEHHETO OTPAXKECHUSI B U3MEPEHUSIX.
16 | Ilpakmukym  «/3mMepeHme  TOKaszaTels 1
MPEeIOMIICHUS. TPU3MBI  C MOMOIIIbIO
HaOMIOJIEHUsT yrjla MOJIHOTO BHYTPEHHEro
OTPAKCHHUSI».
17 | llpakmuxym «IIpoBepka Gopmysbl TOHKOH 1
JUH3BI C TIOMONIbI0 METOJa IMapallakca,
MIPUMEHEHHOT O TUIS oTpeeNeHus
TIOJIOKEHUST U300paXKEHUS.
18 | Ilpakmuxym  «M3mepeHue  (POKycHOTO 2
PACCTOSIHUS PACCEUBAIOIIEH JTMH3BIY.
19 | Ilpakmuxym «OmnpeneneHue JUIMHBI BOJIHBI 2

JIA3€pHOT0 M3JIYUYEHHUSI C TOMOIIBI0 CXEMBI
FOura».




KoJsinmyecTBo 4yacoB DJIeKTPOHHbIE
ara uugposbie
Ne i/ Tema ypoka Beero Koutpoabuble | IlpakTuyeckue nsgqemm Oﬁpa30ql;gTeJ'IbeIe
padoTsbI padoThI pecypel
20 | Ilpakmuxym «M3ydeHue CHEKTpa CBeTa 1
pa3IMYHBIX ~ HWCTOYHHKOB C  TOMOIIBIO
JTU(PPAKIIMOHHON PEHIeTKU.
21 | IIpakxmukym «HccrmenoBaHue 3aBHCHMOCTH 2
WHTCHCUBHOCTH CBEYEHHUS CBETOIMOIA OT
CHJIBI ITPOTEKAIOIIIETO YepPe3 HEro TOKay.
22 | IIpakxmukym «HabOmronenne 2
n30UpaTenbHOCTH BHYTPEHHETO
¢doTorddekTa K JUIMHE BOJIHBI CBETa.
OBUIEE KOJIMYECTBO YACOBIIO | 34
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