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NNOACHUTEJIbHASA 3AIIMCKA

BHeypouHasi nesTeNbHOCTh SBISIETCS COCTaBHOM YAacThiO OOpa30BaTENbHOrO Ipolecca M OXHOM u3  (opm
opraHu3any cBoOOJHOr0 BpeMeHH odydaronmxcs. B pamkax peanmmzamuu @I'OC OOO BHeypouHast AeSITETbHOCTh — 3TO
oOpazoBarenbHasl JEATENIBHOCTb, OCYIIECTBIsieMass B (OpMax, OTIMYHBIX OT YPOYHOM CHCTEMBI OOYyYeHHs, U
HaIpaBJieHHasl Ha JOCTIDKEHUE IUIAHWPYEMBIX pe3yJIbTaTOB OCBOEHMS OOpa30BaTENbHBIX MPOrpaMM OCHOBHOI'O OOIIErO
0o0pa3zoBaHUs. JTO COBOKYITHOCTH BCEX BHIOB JESATEIBHOCTH YYaIlIUXCs, B KOTOPBIX PpEIIeHHE 3a/a4 BOCIUTAHUSI
JOCTUTAeTCsl HauboJjee yCIeHo.

B HempepblBHOM 00pa30BaHWM JIMYHOCTH OIPOMHYIO Ba)KHOCTh NPHOOPETArOT BOMPOCHI C BBHIOOPOM TPOQHIISL
JambHEHero o0y4eHus Ha cTapiiel cTymneHu oOmiero obpasoBanus. /laHHas mporpamMma paccyhTaHa Ha IMOATOTOBKY
y4ammxcs K BBIOOpY (H3MKO-MaTeMaTHYECKOro MPO(MIS M YCIIEIHON CIa4yd SKCIEPUMEHTAIBLHOM YacTh 3K3aMeHa 1o
¢dmsuke.

B mkonpHOM Kypce ¢u3uku 7-9 Kiacchl MaJlo yensercss BpeMEHH JUIsl POBEICHUS aHaJIi3a SKCIEPUMEHTATbHBIX
JaHHBIX, XapaKTepPH3YIOIINX 3HAaYeHWs] (PU3NYECKHX BEJIMYWH, IPH BBHINOJHEHHH JIAOOPATOPHBIX pPadOT, 4TO B CBOIO
oyepelnb CYKaeT IPEACTaBICHUS O BO3MOXKHOCTH TONYYEHHS HENpPaBWIBHBIX PE3YJAbTaTOB MPU  IPOBEIECHHU
9KcriepuMeHTa. [laHHast mporpaMma ro3BoJIsieT JMKBUIUPOBATh JaHHBIN MPOOEI U MO3BOJSIET OATOTOBUTE 00yJatomuXcst
K po(uIIbHOMY 00YUEHHIO.

Oco0OeHHOCTh Kypca COCTOMT B TOM, YTO PACIIHPSIETCST KPYro30p 0Oy4aroluxcsl, MOMOIHSIIOTCS 3HAHUS O METOAAX
n3MepeHns: (PU3NYECKUX BEIWYMH, O CYIIECTBOBAHUM Pa3IMYHBIX MMOIPEIIHOCTEH BO3HUKAIOIIMX B MPOLIECCE MPOBEICHUS
JKCIIEPUMEHTa U 00pabOTKE MOTYUCHHBIX TAHHBIX.

B nanHOil mporpamMme niepepabOTaHBl aBTOpPCKHEe MaTtepuanbsl mporpamm: Kabapmuna C. U, Illedep H.U
“Usmepenue ¢usnueckux Benuuun’; [nmaneimea H.K., [Iuk 10.U., Koapckuii 0.A. «Du3uyeckue BEeNUYMHBI U MX
u3MepeHust». V3 TaHHBIX POrpaMM B3sThl TEOPETHUYECKHE BOIPOCHI, COAEPIKAHNE JIAOOPATOPHBIX PadOT ¢ y4EeTOM 3HAHHH
00y4Jaronyxcsl Ha JaHHOM JTarle U Haln4ue JabopaTopHOro 000pyJ0BaHHs B KaOUHETE (DU3HUKH.

B kabunere Gpu3nKu UIMEIOTCS Bce YCIIOBUS sl peann3aliii JaHHOM IPOrpaMMBbl.

[IporpaMma ocHOBaHa Ha aKTHMBHOW [I€ATEIbHOCTH JETEeW, HANpaBICHHOW Ha 3apOXKJICHHUE, HAKOIUICHUH,
OCMBICIIEHHE ¥ HEKOTOPYIO CHCTeMaTH3alni0 (pU3n4ecKoil HHpOpMaIHH.

JaHHasi mporpaMMa meJaroruyecky Iejecoofpa3Ha, T.K. OHa o0ecleyrBaeT Pa3HOCTOPOHHIOK IMPOINEJICBTHKY
(bI/IBI/IKI/I, IMO3BOJIAET UCIOJIB30BaTh B MHAWBUAYAJIbHOM IIO3HABATEJIBHOM OIIBITE pe6eHKa Ppas3JIMIHbIC COCTABJIAIOLINE €TO
crocoOHoCTel; OO0JbLIOE BHHUMaHHE YHensercs (OPMUPOBAHUIO HABBIKOB BBITIONHEHHS] TBOPYECKUX M J1a0OpATOPHBIX
padoT, peleHuo yriryOIeHHbIX 3a/1a4 1Mo (HU3HKe, Y4TO CIOCcOOCTBYET (POPMHUPOBAHMIO Y O0YUYAIOIIUXCS MPAKTUUECKUX U
HCCIIE0BATEIbCKUX HABBIKOB.

B xone 3aHATHIl BHEYpPOUHOH [JEATENBHOCTH MOXKHO BBIJCIUTH CIEAYIOUIME BOCHHTATEIbHbIE ACIEKTHI:

HPaBCTBEHHBIH, NATPUOTHIECKHUH, SCTETHIECKHUH, IMYHOCTHBIHM, 3I0pOBbe COEpEraroIinii, IKOIOrHISCKHH.

1. HpaBcTBeHHOE BOCIIHMTaHHE CIOCOOCTBYET (POPMHUPOBAHUIO CO3HAHHUS CBA3H C OOLIECTBOM, OCO3HAHHIO
MIPaKTHYECKOH 3HAYMMOCTH TOT'O MJIM HHOI'O OTKPBITHSA, OCO3HAHUIO 3HAUMMOCTH 3TOI'0 OTKPBITHS HA IyTH LUBUIU3ALNI
YeJI0BEYECKOro o0IIEeCTBa, BOCIUTAHUIO YBaXKEHUS K YUEHBIM H HX TPYAY, (OPMHPOBAHHIO YCTONYMBBIX HPABCTBEHHBIX
YYBCTB, BEICOKOH KyJIbTYpHI TIOBEJICHUS KaK OHOI 13 TTIaBHBIX MIPOSBICHUN yBaXKEHHs YEI0BEKA K JIIOJISIM.

2. [latpuoTndeckoe BOCIUTAHHWE Bcerna SABIUIOCH OJHOW M3 BaKHEHIIMX 3amad 00pa30BaTENbHOTO
nporecca. BHeypouHas HesTeNBHOCTh Kypca «3aHUMaTenbHas (HM3MKa» — 3TO 3aHATHA N0 (U3UKE, HA KOTOPBIX
npoOyXKIaeTcs 4yBCTBO YBaXKEHHS K CBOEH CTpaHe, CBOEMY HApOAy depe3 YBaXKCHHE K POCCHHCKHM M COBETCKHM
YUYEHBIM, X OTKPBITUSIM, BO3HUKAET YyBCTBO CONPUYACTHOCTU K UCTOPHH U TPAJULIUSIM CBOCH CTPAHBI.

3. OcreTHyeckoe BOCIUTAHKE - 3TO (POPMHUPOBAHHE ONPEAETIEHHOI0 CTETHYECKOI0 OTHOIICHHUS YeJIoBeKa K
nerictBuTenbHOCTH. Dr3nKa — HayKa O Mpupoje. A 4TO B HAIlleM MHUpE COBEpIIEHHee M KpachBee caMoil mpuponsi? B
TIPOLIECCE BBINMOIHEHHUS 3KCIEPUMEHTAIBHBIX 3a7ad M MX O(OPMIICHHI (OPMHPYETCSI M Pa3BHBACTCS CIIOCOOHOCTH
YUEHHUKOB K 3CTETHUECKOMY BOCIIPUSATHIO U TIEPEKHUBAHUIO, MX ICTETHUECKUI BKYC M HAEAJI, CIIOCOOHOCTh K TBOPYECTBY
TI0 3aKOHaM KpPacoThl, K CO3/IaHHIO ICTETUYECKUX IIEHHOCTEH B MCKYCCTBE M BHE €T0 (B chepe TpyHAOBON AEATEIBHOCTH,
B OBITY, B IIOCTYIKaX M MOBEJICHNN) C LIEJIBIO BBIPAOOTKN YMEHUSI CAMOCTOSTENIFHO CO3/1aBaTh MPEKPACHOE.

eau kypea

Omnwmpasich Ha WHIUBUAYaJbHBIE 00pPa30BATENBHBIC 3aIPOCHI U CIIOCOOHOCTH Ka)IOro peOCHKa IMPH peau3aliin
IIpOrpaMMbl BHEYPOUYHOH JEATENBHOCTH «3aHMMaTelbHAs (HU3HMKa», MOXKHO JOCTHYh OCHOBHOM ILENH - pa3BUTh Y
o0yJaromuxcs CTpeMJIGHHE K JalbHEHIIeMy CaMOOIpENeNIeHUI0, WHTEIUIEKTYadbHOH, HAYYHOH H MPaKTUIECKOH
CaMOCTOATENLHOCTH, TTO3HABATEIbHON aKTUBHOCTH.

[IporpamMmbl 3aHATHI BHEYPOUHOI IesTeJHHOCTH MO (u3MKe IJsl ydyamuxcs:i 9-X KJIaccoB HampaBJieHa Ha
JIOCTH KEHHE IeJIeH:

® pa3BUTHE y YyYalIUXcs ITO3HABATEIBHBIX HHTEPECOB, HMHTEJIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
TIPOIIECCEe PEIICHNS MPAKTHYECKHX 3a/1ad ¥ CAMOCTOSITENbHOTO IPHOOPETEHN ST HOBBIX 3HAHMIA;

¢ (hopmMupoBaHNE 1 pa3BUTHE Y YUAIIUXCS KIFOUEBBIX KOMIETEHINH — yaeOHO — O3HABATEIBHBIX,

nHQOPMAMOHHO-KOMMYHHUKAaTHBHBIX,  COLHMAJBbHBIX, W  KaKk  CIEACTBUE -  KOMIIETEHIMH  JINYHOCTHOT'O
CaMOCOBEPIICHCTBOBAHUS;

¢ (opMHpoBaHHE IPEMETHBIX 1 METANPEAMETHBIX PE3yJIbTaTOB 00yUIEHHs, YHHBEPCATbHBIX YIEOHBIX NEHCTBUM.

® BOCITUTAHHE TBOPUECKOW JINYHOCTH, CITOCOOHOH K OCBOEHHIO IIEPETOBBIX TEXHOIOTHI M CO3TaHHIO CBOMX
COOCTBEHHBIX Pa3pabOTOK, K BBIABHKEHHIO HOBBIX MJIEH M POCKTOB;



e peayu3anys IeITeIHOCTHOTO MOAX0/a K MPEAMETHOMY OOYUEHHIO Ha 3aHATHSIX BHEYPOUHOH JeITEIFHOCTH IO

¢dmsuke.
Oco0eHHOCTBIO BHEYPOUHOI NEATENFHOCTH 110 (PU3UKE B paMKaX BHEYpOUHOH pabOoTHI SBIISETCS TO, UTO OHA HANpaBJieHa Ha
JOCTH)KEHHE 00YYJaIOIIUMHUCS B OOJIBIIEH CTETIeHN JINYHOCTHBIX M METAIpPEeIMETHBIX PE3yIbTaToB.
Jns peanuzanuu 1eneil kypca TpeOyeTcsi pellleHne KOHKPETHBIX HMpakTHYecKuX 3a1ad. OCHOBHBIE 3aJaduH
BHEYPOYHOMH ESITENbHOCTH 110 (DPU3HUKHU:
e  BBHIIBIICHHE HHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEH ydaliuxcsi K pPa3UYHBIM BHIaM
JIeSITENIbHOCTH;
e  YJOBJIETBOPEHHE HHIMBUAYAJIbHOTO HHTEpeca OOYJArOmMXCsl K TPAKTUYECKUM NPHIOKEHUSIM (U3NKH B
MIpOIIEcCe CaMOCTOSITENbHOM, TO3HABATENBHON U TBOPYECKON AEATETBHOCTH MPH MPOBEIEHUH SKCIEPUMEHTOB
W UCCIIEA0BaHUM;
e  (opMuUpOBaHHE Y yJAITUXCS YMEHUS BBIYHUCIISTH TOTPEIIHOCTH;
® HAYYUTh YYAIIUXCS, AaHAJIM3UPYSd pPE3YJIbTaThl OKCIIEPUMEHTAILHOTO HWCCICJOBAaHMS, JellaTh BBIBOJ B
COOTBETCTBHH CO C(HOPMYIUPOBAHHOM 3aauell UCCIIeI0BaHUs;
®  PacKpHITh POJIb U3MEPEHHH B TEXHHKE.
(hopMUpOBaHUE TPEACTABICHUS O SIBICHUSX W 3aKOHAX OKPYKAIOIIET0 MHUpa, C KOTOPBIMHU IIKOJBHUKH
CTaJIKMBAIOTCS B TIOBCE/IHEBHOM KHU3HHU;
(hopMupOBaHUe MPECTABIICHNS O HAYYHOM METOJIE TIO3HAHMS;
pa3BUTHE UHTEpeca K UCCIE0BaTEbCKON 1esITeNbHOCTH;
pa3BUTHE ONbITA TBOPUYECKOH IESATENBHOCTH, TBOPUECKUX CIIOCOOHOCTEIH;
Pa3BUTHC HABBIKOB OpTraHU3alli HAYYHOI'O Tpyaa, pa6OTI)I CO CJIOBapsAMH U SHIUKIIONCAUAMMU;
CO37IaHUE YCIOBHMI JJIsl peajn3allii BO BHEYPOYHOE BpeMs NPUOOPETEHHBIX YHUBEPCAIBHBIX YUeOHBIX
JICICTBUI B YpOUHOE BpPEMSI;
pa3BUTHE OTbITa HeOPMATLHOTO OOIIEHHS, B3aUMOICHCTBYS, COTPYIHUYECTBA;
pacuMpeHue paMoK OOIIEHHUS C COLIMYMOM.
(hopMHpPOBaHNE HABBIKOB MTOCTPOCHUS (PH3MUSCKUX MOJIENICH M ONPEACICHHS IPAHUI] UX IPUMEHUMOCTH.
COBEpILICHCTBOBAHHE YMEHHMH NMPUMEHATh 3HAHUS 1O (U3MKE AJsl OOBSCHEHWS SIBIICHUI MPHPOJBI, CBOMCTB
BEIIECTBA, pelIeHHs (M3MYECKUX 3a7ad, CaMOCTOSATENBHOrO0 NMPUOOPETeHHs M OLEHKH HOBOH HH(OpManuu
(U3HYECKOro ColepKaHus, UCIIOIb30BAHU COBPEMEHHBIX HH()OPMAMOHHBIX TEXHOIOT Ui,
®  WCIHONb30BaHUE NPHOOPETEHHBIX 3HAHNHI 1 YMEHUM JUTsl peLlIeHUs] IPAaKTUIECKUX, AKU3HEHHBIX 3a/1ay;
e  BKIIOYCHHE YJAIIUXCS B Pa3sHOOOPa3HYIO NEATENBHOCTh: TEOPETHYECKYIO, MPAKTUYECKYIO, aHAIUTHYECKYIO,
MIOMCKOBYIO;
e  BBIPaOOTKA TMOKHUX YMEHHI IEPEHOCUTh 3HAHUSI U HABBIKK Ha HOBbIE JOPMBbI YUEOHO paboTh;
e pas3BHUTHE COOOPA3UTEIBHOCTH M OBICTPOTHI PEAKLMU IIPHU PEIICHHH HOBBIX Pa3jIMYHbIX (U3MUYECKHX 3a1ad,
CBSI3aHHBIX C IIPAKTUYECKOH EeATEIbHOCTBIO.
Konuenuus kypca.

e OCHOBHBIM HalpaBIEHUEM IIPOTrPaMMBbI SBJISETCS KOMIUICKCHBIH MOAXOJ, HANpPaBICHHBIH Ha JOCTHXXCHUE
00y4JaronMMHUCS JIMYHOCTHBIX M METAlpPEIMETHBIX Pe3yJIbTaToB, MOMyJYeHHE 3HAHHM, YMEHHH M HaBBIKOB B Ipolecce
3aHATHI BHEYPOUHOI EATENPHOCTH Ha 0a3e TEOpEeTHYECKOro MaTepralla, pacCCMOTPEHHOI'0 Ha ypOKax B ILIKOJIE.

e Kypc «®usuka B HCCIEIOBAaHUAX» OPHUEHTHUPOBAH, IPEXJE BCEro, Ha OPTaHU3AIMIO CAMOCTOSTEIBHOTIO
MI03HABATEJIBHOTO MpoLecca U CaMOCTOSATENIbHOM TPaKTUYECKON NeATENFHOCTH yJalluxcs. B mporpamme npezacrasicHa
CHCTeMa NPAKTHYECKHUX 3aJaHUH MOCTENICHHO BO3PACTAIOIIEH CIOKHOCTU IO Kypcy (HM3MKH OCHOBHOHM ImIKomsl. Kypc
MIPEAyCMaTPUBAET PELICHHE TEOPETHYECKUX M IPAKTHUECKHX 3aJad Ha OCHOBE CHCTEMATH3alMH HMEIOLIETOCs
TEOpeTHYecKoro Oaraxa 3HaHHH MO (HU3MKE U MaTeMaTHKE, 3HAKOMCTBO C OCHOBHBIMH METOAAMH PEIICHUS (HU3MIECKHX
3a[a4, BbIpaOOTKY HABBIKOB PEICHUS HECTAHAAPTHBIX 3aJaHMH, MPOCKTUPOBAHUE M CO3/IaHKUE MPHUOOPOB U (PU3NIECKHUX
YCTPOWCTB.

e B mporpamme peanm3yroTcsi MEXKIIPEIMETHBIE CBSI3M C XHMHUEW, OHOIOTHEH, WCTOpHEH, IHUTepaTypoi,
reorpadueli; CO3NArOTCA YCIOBUS Ui AaKTUBH3AllMM IIO3HABATEIBHOTO HHTEpeca YdJalluxcs, pPasBHTHA HX
MHTEIUIEKTyaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH B Ipolecce pemeHns (pU3NIecKux 3aaad, IPUKIaJHON MPaKTHIECKOH
JEATEITBHOCTH U CAaMOCTOSITENBHOTO IPHOOPETEHNUS] HOBBIX 3HAHHH.

®opMbI OPraHu3aLMM eI TeIbHOCTH 00y a0 IIMXCS

Peanmuszanus mporpaMmsl BHEYPOUHO# JIeITeNbHOCTH «PH3HMKa BOKPYT HAc» MPEAIONaraeT HHANBUIYANbHYIO U TPYIIIOBYIO
pabory oOydarommxcsi, TMJIaHUPOBAHHE W IPOBEICHHWE WCCIEIOBATENbCKOTO HKCIIEPUMEHTA, CaMOCTOSTEIbHBIH cOOp
JAHHBIX JUISI PEIICHMS NMPAaKTUUECKHX 3aj]ad, aHalIW3 WM OIECHKY IOJydCHHBIX pPEe3yIbTaTOB, M3TOTOBJICHHE MOCOOHMH H
Mmozenet. IIporpaMMa mpeaycMaTpuBaeT HE TOJNBKO OOy4aloIlfe W Pa3BHUBAIOIIME LENH, €€ pea3amysi CIoCOOCTBYET
BOCIUTAHHUIO TBOPUYECKOHN JINYHOCTH C AKTUBHOM JKU3HEHHOM mo3uuueil. BeICOKMX pe3ynbTaTOB MOT'YT JOCTHYDL B TaHHOM
cilydae HE TOJBKO YUEHHKH C XOpOIIEH HIKOIBHON YCIIeBaeMOCTHIO, HO M BCE IIeJIeyCTPEMIIEHHBIE aKTHBHBIE pedsTa, yxKe
c/ienaBIIre CBOH MpodecCHOHATBLHBIA BBIOOD.

3aHATHII BHEYPOUHOIi 1eITeTbHOCTH MO (PU3UKe HOCHT 00IIEMHTE/VIEKTYAJIbHYI0 HAIIPAaBICHHOCT PA3BUTHUS INYHOCTH
oOygaromuxcs 9-X KI1accoB.

IMpennaraemast mporpamMmMa BHEYPOYHOH AesiTebHOCTH B 9 Kiiaccax paccunrtaHa Ha 1 rox o6ydenus (1 gac B Hezeno) —



34 gaca, ¢popma odyueHusi: ouHast

[IporpamMma Kypca NpeAyCcMaTpHBAacT YTCHHE YCTAHOBOYHBIX JICKIMH, WMHCTPYKTAXX 110 TEXHUKE OC30MacHOCTH,
MIPOBEICHUE Ta00PATOPHBIX pa0OT B YCIOBUAX CIEIHATHFHO 000PYIOBAaHHOTO KaOMHETA, IIPOCKTHI.

B nagame y4eOHOro roma OOYYAIOIIMMCS MPEUIATaf0TCsA TEMBI JUIT MPOEKTHO — HCCIICAOBATEIBCKONW JESITENBHOCTH.
OOyuaromuecss OOBENUHSAIOTCS B TPYIIBI MM PabOTalOT CaMOCTOSATENBHO HAaJ[ MPOSKTOM B TEYEHHE y4eOHOro roja,
TToTyvasi KOHCYIbTAINHN YIUTEISI i IMEsT BO3MOXKHOCTE OOCYIUTH MPOMEKYTOUHBIC PE3YIbTATHI B TPYIIIC HA SKECHEICITEHBIX
3aHATUAX. B paMKkax eXCeHENENbHBIX 3aHATHH O0yJaromuecs IUIAaHHPYIOT JKCIEPHMEHTHI, MPOBOMSAT X, OOCYKIArOT
PE3YABTATHI, PEIIAOT SKCIICPUMCHTAILHBIC 3aJaHNs, 3a]IaYH PA3IMIHBIX OPM U THIIOB.

Conepsxanne nporpaMmsl

Tema 1. JxcnepuMeHTAIbHBIE Pa0d0ThI O TeMe « Mexanuka». (11 4.)

Mexanuka. [lnotHOCTH BemiectBa. ApxumenoBa cuia. YcioBus ruaBaHus Teid. Cuma Ttpenus. Kosdouument tpenus
ckonbkenus. Cwmma ynpyroctu. KoadduimeHt xecTkocTH. YcinoBHs paBHOBecHsl pblyara. MexaHudeckas paOoTta.
Koneb6arenbhbie cucremsl. [lepuon konedanuii.

Tema 2. JxcnniepuMeHTAJIbHBIE Pa00ThI 0 TeMe « DeKTpuiecKkue siBjeHus». (10 4.)

DJekTpoauHaMHKa. DiekTpudeckoe conporuBieHne. Cuna Toka. HanpspkeHwe. CriocoObl COeTUHEHHs IOTpeOHTEINeH
AJIEKTPUUYECKOM SHEPrHH. 3aKOH OMa JJIsl ydacTKa Leny. Pabota 1 MOIIHOCTH AJIEKTPHYECKOT0 TOKA.

Tema 3. DxcnnepuMeHTAJIbHBIE PA00THI 10 TeMe « OnTukay. (8 4.)

Onrtuka Cobuparomiasi U paccerBaromias JIMH3bL. [lomydueHne n300paKeHUsl B TOHKHX JIMH3aX. MOKYC M ONTHYECKas CHJia
nH3bl. 3akoH CHemmnyca. [Tokasarens npeiaomieHus.

Tema 4. O6061eHue. (2 4.)

O0606menune. CriocoOb! penieHuss KOMOMHUPOBAaHHBIX 33/1a4.

Ilnanupyemble pe3yabTaThl

JlocTikeHHe TIUIAaHMPYEMBIX pPE3YJIbTaTOB B OCHOBHOM IIKOJIE MPOUCXOOUT B KOMIUIEKCE MCIONB30BaHUS YETHIPEX
MEKAUCIUIUTUHAPHBIX y4eOHBIX mporpamm («DopMHUpoBaHHE YHUBEPCAIBHBIX Y4EOHBIX JeWcTBU», «DopMmupoBaHuE
WKT-koMIeTeHTHOCTH 00ydaromuxcs», «OCHOBBI y4eOHO-HCCIEN0BaTeIbCKOH U MPOEKTHON AeATenbHOCTH», «OCHOBBI
CMBICIIOBOTO YTEHHS U pabOThI ¢ TEKCTOM») U Y4eOHBIX IIPOrPaMMBI II0 BCEM MIPEAMETaM, B TOM YUCIIE 110 (hH3HKE.
Peanusamusi 1pOrpaMMbl  COCOOCTBYET —JOCTHXKEHHIO OOYYaIOIIUMUCS JIMYHOCTHBIX, METalpPEeIMEeTHBIX |
MIPEIMETHBIX PE3YIbTaTOB OCBOCHUS y4E€OHOTO IpEaMETa.

JIMYHOCTHBIE PE3YJIBTATDI

IlaTpnoTHyeckoe BOCIMTAHM E:
e TIPOSIBJICHHE MHTEPECa K HCTOPUH U COBPEMEHHOMY COCTOSHHUIO POCCUHCKON (DHU3MICCKON HAYKH;
* I[EHHOCTHOE OTHOIIEHNE K JOCTIKEHUSIM POCCUHUCKUX YUEHBIX (DU3HUKOB.

I'padsicoanckoe u 0yxo8HO-HpascmeenHoe 80CRUMAHUE:

¢ TOTOBHOCTb K aKTHBHOMY YyYacCTHIO B OOCYXICHWU OOIECTBEHHO-3HAYMMBIX W STHYECKUX MpoOIeM,
CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHHEM JOCTIKEHUH (QU3UKH;

e  OCO3HaHHUE BAYXHOCTH MOPAIBbHO-3TUYECKUX TPHHIIAIIOB B IESITEIFHOCTH YIEHOTO.

Ocmemuueckoe gocnumanue:

e  BOCIPHUSTHE AICTETUYECKUX KA4eCTB (PU3NUECKOH HAyKu: €€ TapMOHWYHOIO IOCTPOEHHS, CTPOTOCTH,

TOYHOCTH, JIAKOHHIHOCTH.
Llennocmu nHayunozo no3Hanus.

e OCO3HaHHWE IEHHOCTH (hYM3MUECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MHPA, OCHOBBI Pa3BUTH
TEXHOJIOTUH, BayKHEHIIEH COCTABISAIOMEH KYJIbTYPHI;

e  Pa3BUTHE HAYYHOH JTFOO003HATENFHOCTH, HHTEPECA K HCCIIEIOBATENBCKON IS TEThHOCTH.

Dopmuposanue Kyibmypsl 300P08bs U IMOYUOHATLHO20 DIAZONONYHUA.

e OCO3HaHHWE IIEHHOCTH 0e30MacHOro oOpasa JKW3HW B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE, BAKHOCTH
mpaBmwJI 0E30MacHOrO TIOBEJEHHWS Ha TPAaHCIOPTE, Ha JOpOrax, C OJJIEKTPUYECKUM U TEIIOBBIM
000pyI0OBaHHEM B JIOMAIIHUX YCIOBHSIX;

e chOpMHUPOBAaHHOCTh HaBhIKa Pe(IEKCHH, MPU3HAHUE CBOErO IpaBa Ha OMMOKY W TaKOro Ke MpaBa y
JPYTOTo YeNoBeKa.

Tpyoosoe socnumanue:

e AKTUBHOE Yy4YacTHe B pEIIEHWH MPaKTHYECKHX 3ahad (B paMKaX CEeMbH, WIKOJNBI, TOpOjAa, Kpas)
TEXHOJIOIMYECKOH U COLMaTbHON HAIPaBIEHHOCTH, TPEOYIOMIMX B TOM YHCIE H (PU3NIECKUX 3HAHUM;

e HHTEpeC K MPAaKTHYECKOMY H3y4YEHHUIO MpodecCHil, CBSI3aHHBIX C PU3UKOM.

Dronoeuueckoe socnumanue.

e OpHUEHTalusl Ha MpUMEHEHUe (PU3MUYECKUX 3HAHWHU AN pelleHHUs 3alad B OOJIACTH OKpYXKalolled cpemsl,
[JIAHUPOBAHHS MOCTYIIKOB U OLIEHKH MX BO3MOXHBIX MOCIEACTBUN Ul OKPYKAIOILIEH Cpeipl;

e OCO3HaHHE ITI00ANBHOIO XapakTepa SKOJOTHYECKHX MpOOJIeM M IMyTed MX peleHUsl.

Aoanmayus 00yuarowe2ocs K USMEHAIOUWUMCS YCI08UAM COYUANbHOU U NPUPOOHOU CPeobl:
e MOTpeOHOCTH BO B3aHUMOJCHCTBUU TIPU BBHINOJHEHWH HCCIECAOBAaHHMM M IPOEKTOB  (DHU3NYECKON
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HaNpaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM APYTHUX;

MOBBILLIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JEATENbHOCTD;

MOTPEOHOCTh B (hopmMupoBaHuU HOBBIX 3HAHUH, B TOM qHcIIe (hopMyIHpPOBaTH
WJICU, TIOHATHUS, TUIOTE3bl O (PU3UYCCKUX OOBEKTAX U SIBJICHUSX;

OCo3HaHUE AeHUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH B 00JIACTH (DU3UKY;

IJJAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETESHUH HOBBIX (PU3HUECKUX 3HAHUM;

CTpeMJIeHI/Ie aHaHI/IE}I/IpOBaTB U BBISIBJIATH B3AUMOCBSI3HU HpI/IpO[H)I, 06IHGCTBa 1 3KOHOMHUKH, B TOM YHUCJIC C
KCIOb30BaHKEM (DU 3UYCCKUX 3HAHUIA,

OlLIGHKA CBOMX JEHCTBHI C Y4ETOM BIMSHHUS HA OKPYXKAIOMIYIO CpEly, BO3MOXHBIX TJIOOABHBIX
MOCJIEICTBUM.

METAIIPEJAMETHBIE PE3YJIbTATHBI
YHuBepcaibHbIe TO3HABATEIBHBIC JCHCTBUS
Baszoebie nocuueckue oeticmeusi.

BBISIBJISITH M XapaKTepH30BaTh CYIIECTBEHHBIE TPU3HAKH OOBEKTOB (SIBICHUI);

yCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK KIAcCU(DUKAIH, OCHOBAHHUS JUTst 000OIICHUS U CPaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B paccMaTpUBaeMbIX ()aKTaX, JAHHBIX M HaONIOJEHUSX,
OTHOCSIIUXCS K (PU3UYE CKUM SIBICHHSIM;

BBIABJIATh MPUYMHHO-CICACTBECHHBIC CBA3U IIPHU HU3YUCHUU (1)I/I3I/I‘-IGCKI/IX SIBJICHUH U IIpoOIEeCCOB; ACIaTb
BBIBOABI C HMCIIOJB30BAHHUEM JACAYKTHBHBIX W HWHAYKTHUBHBIX yMOSaKJHO‘IeHHﬁ, BbIABUI'aTh THUIIOTE3BI O
B3aMMOCBA3AX q)HSI/I'-IeCKI/IX BCIIMYUH,

CaMOCTOSTEIILHO BBIOMPATh CHOCOO pelleHusT Y4eOHOW (u3Mueckoi 3ajaun (CpaBHEHHWE HECKOJIbKUX
BapHAHTOB PELIEHUS, BB OOp HanbOIIee MOAXOSIIET0 C YIETOM CaMOCTOSATENBHO BBIIETIEHHBIX KPUTEPHEB).
bazosvie uccnedosamenvckue oeticmaus:

WCIIOJIb30BATh BOIIPOCKHI KAK HCCIIEOBATEILCKAH HHCTPYMEHT ITO3HAHMS,

MPOBOUTH TI0 CAMOCTOSITENIFHO COCTABICHHOMY IUJIAHY OITBIT, HECIIOXKHBIA (DH3UYECKHN DKCIIEPUMEHT,
HeOOoMbIIoe HccieoBaHue (PU3HIECKOTO SBICHUS;

OLICHUBATh Ha IIPUMEHUMOCTh U JOCTOBEPHOCTH HH(OPMAIIHIO, ITOTYIECHHYIO B XOZE HCCIICA0BAHMUS WU
IKCIICPHMEHTA;

CaMOCTOSITENIFHO (POPMYIHPOBATH OOOOIICHUS W BBIBOABI IO PE3yiIbTaTaM HpPOBEIEHHOTO HAOTIONCHUS,
OIBITA, HCCIICIOBAHHUS;

IIPOTHO3MPOBATh BO3MOXKHOE JasIbHEHIIee pa3BUTHE (DU3MUECKUX NPOIECCOB, a TaKKe BBIIBUraTh
MPEIONOXKEHUS 00 UX Pa3sBUTUH B HOBBIX YCIOBHAX U KOHTEKCTaX.

Paboma ¢ unghopmayueri:

MPUMEHSITh Pa3JIM4HbIe METO/bl, HHCTPYMEHTHI U 3aIIPOCHI IIPH IIOMCKE U 0TOOpE MH(OPMALIUH MU JaHHBIX
¢ YI€TOM MpEATIOKEHHON yaeOHOo! (hrn3muecKon 3amaum;

aHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh U MHTEPIPETUPOBATh MH(OOPMALMIO PA3IMYHBIX BUAOB U (HOpM
IIPEACTABIICHUS;

CaMOCTOSITEIBHO BbIOMPATh ONTHUMaIbHYIO (OpMY MpelcTaBieHus: MH(pOpManuy M WILIIOCTPUPOBATH
pelaeMble 3aa4y HE CIIOKHBIMU CXE€MaMHU, AWarpaMMaMu, HHOW rpaguKoil 1 ©X KOMOWHAIMSIMU.
YHuBepcanbHble KOMMYHUKATUBHBIC JEHCTBUS

Obwenue:

B X0Je OOCYXIEeHHS y4eOHOro MaTepuana, Pe3ylbTaToB JIA0OpaTOPHBIX padOT M TMPOEKTOB 3a7aBaTh
BOITPOCHI IO CYIIECTBY OOCY)KIaeMOW TeMBI M BBICKAa3bIBaTh MJICH, HAICJICHHbIE HA pEIICHHE 3a/a4d U
nojzepx’anue O1aroXKenaTelbHOCTH O0IIEeHMS;

COIIOCTABJISITH CBOM CYXKJICHHS C CYXICHUSMH JPYTUX YYaCTHHKOB JHajiora, OOHapy>KMBATh pa3iuuue U
CXOZICTBO MO3MIMIH; BBIpAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHCBMEHHBIX TEKCTax; IYOIHMYHO
NPEJICTABIIATH PE3YJITAThI BBIOJIHEHHOTO (PU3NYECKOro OIbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA).
Cosmecmuas 0essmenrbHOCb (COMPYOHUYECTNBO)!

MOHMMAaTh ¥ HCIIONB30BaTh NPEHMYIIECTBA KOMAaHJHOW W WHIMBHIYaJbHOH pPAaOOTHl NPH PEIICHUU
KOHKPETHON (PU3NIECKON MTPOOIIEMBL;

NPUHUMATh e COBMECTHOW JIEATEIbHOCTH, OpPraHW30BBIBATH JEHCTBUS MO €€ JOCTHXKEHUIO:
pacnpenensaTb poiH, oOCYKIAaTh MpPOLECCHl M Pe3yIbTaTbl COBMECTHOM paboOThI; 0000maTh MHEHHS
HECKOJBKHX JIFOJIEH;

BBITOJIHATH CBOIO 4acTh palOTHI, JOCTUTAsi KAaueCTBEHHOI'O pe3yibTaTa IO CBOEMY HAIPaBIEHHUIO U
KOOPIMHHPYS CBOM JIei CTBHSI C APYTMMH YIeHAMH KOMaH/bI;

OLIGHMBATh KAauyecTBO CBOEr0 BKJIaJa B OOLUMHA MOPOXYKT IO KPHUTEPUSM, CaMOCTOSTEIbHO
c(OpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

YHuBepcanbHbIE PEryISTUBHBIC JEHCTBUS
Camoopeanuzayusi:

BBIABIIATH HpO6J'ICMI:I B JKM3HCHHBIX H y‘l€6HI>IX CUTyalusXx, Tpe6YIOH_II/IX AJId pCHICHUA (1)I/I3I/IIICCKI/IX
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3HAHHH;

*  OpUEHTHUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHS pElleHUH (MHAMBUAyallbHOE, IPUHSITHE PEIICHHS B
TpyIe, IPUHATHE PEllieHUH TPYIIIOi);

®  CaMOCTOSITENIBHO COCTABIIAThH alITOPUTM pelieHus] GU3NUECKON 3a4a4l WIH [IaHa UCCICIOBAHUS C YUETOM
UMEIOLINXCSI PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpejaraeMble BapHaHTHI
PpEeLLEHUI;

e  1enaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIleHHE.

Camoxornmpons (pegpnexcusi):

e  [1aBaTh a/ICKBATHYIO OLICHKY CUTYallHU U MpeJyIaraTh miaH e€ N3MCHEHUS,

e OOBSICHATH TPHYUHBI JOCTHIKEHUS (HEIOCTHIKEHHUsSI) pE3yJbTaTOB JACATENLHOCTH, JAaBaTh OLEHKY
MpHOOPETEHHOMY OIBITY;

¢ BHOCHTH KOPPEKTUBHI B JACATEIHHOCTH (B TOM YHUCIIE B XOJ BBIMOIHEHHs (PU3UUECKOI'0 MCCIEIOBAHMUS WITH
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHHMBIIMXCS CHUTYalldii, yCTaHOBJICHHBIX OLIMOOK,
BO3ZHMKIINX TPYIHOCTEH;

e  OIICHHWBATh COOTBETCTBUE PE3YIIbTATA LS U YCIOBHUSIM.

OMOYUOHATLHBII UHMEIEKMN.:
e CTaBUTh Ce0S Ha MECTO JIPYroro 4ejioBeKa B XOJIE CIIOpa WJIU JUCKYCCUU Ha HAy4yHYIO TEMY, MIOHUMATh
MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYToro.
Hpunsmue cebs u opyeux:
e IIPHU3HABATh CBOE MPABO Ha OIIMOKY MPH PEIICHUH (PU3HUECKUX 3a/1a4 WK B YTBEPIKICHHUIX HA HAyYHbIC
TEMBI U TaKOE JK€ IIPABO APYIroro.



HNPEIMETHBIE PE3YJIbTATBI
IIpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE MAOMKHBI OTpakaTb C(HOPMUPOBAHHOCTb y OOYYAIOIIUXCS
YMEHUI:

HCIOIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE IBM)KEHHE aTOMOB M MOJIEKYJ, arperaTHbIe
COCTOSTHMSI BEIIECTBA, KpPUCTAUIMYECKHE M aMop(HBbIE Tena, HACHILCHHBIM W HEHACHILECHHBIH TMap,
BII&XXHOCTh BO3/AyXa; TEMIEpaTypa, BHYTPEHHSSA SHEPrus, TEIJIOBOW JIBUTaTElb;, 3JIEMEHTAPHBIN
JNEKTPUUECKUN 3apsf, dJIEKTPUUECKOe M0Je, MPOBOAHUKN U JUAIEKTPUKHU, TOCTOSHHBIA 3JIEKTPUUIECKUN
TOK, MarHUTHOE TI0JIE;

pa3nuyath SBJIEHUS (TEIUIOBOE pacIMpeHre/cxkaTue, Termonepeaada, TenjaoBoe paBHOBECHE, CMauuBaHHE,
KallWULIpHBIE SIB JIHWsI, WCIapeHue, KOHAEHCallus, IJIaBlIeHHE, KpUCTaJuIM3anusi (OTBEpJeBaHUE),
KUIIEHUE, Teronepenaya (TEIJIONPOBOAHOCTh, KOHBEKIUS, M3JIyu€HHE); DJIEeKTpHU3alus  Tell,
B3aUMOJICUCTBUE 3apsoB, ACHCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aMMOJEHCTBHUE
MAar"HuToOB, Z[€I7[CTBI/IC MAaroiuTHOIO I10JIs1 Ha INPOBOJHHUK C TOKOM, DJICKTpOMAarHuTHas I/IHIlyKHI/ISI) 10 OIIn-
CaHHMIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX TaHHOC (I)I/ISI/I‘ICCKOC SABJICHUC,
pacro3HaBaTh TNPOSBICHUE W3YyYEHHBIX (H3MUSCKUX SIBIICHHH B OKPYXKAWOIIEM MHpE, B TOM YHUCIE
(1)I/I3I/I‘IGCKI/IG SABJICHUA B NPUPOAC: IMOBCPXHOCTHOC HATAXKCHHUE U KAIWJIJIAPHBIC SABJICHUSA B IIPUPOICL,
KpHCTaJUIBI B Tipupojie, nanydenne ColHIa, 3aMep3aHie BOJI0EMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHeEs, CHera; JJIEKTpPHYECKHe SIBIICHHUs B aTMocdepe, SJEKTPHUYECTBO JKUBBIX OPTraHH3MOB;
MarHuTHOE ToJIe 3eMJTH, peiid MOoTrCcoB, POl MATHUTHOTO MOJIS JJ1s )KU3HH Ha 3emuie, MOJISPHOE CUSTHHE;
MIPH 3TOM TIEPEBOUTH MPAKTHUYECKYIO 3a/1a4y B y4eOHYIO, BBIJICIATh CYIIECTBEHHbIE CBONCTBA/TIPU3HAKU
(bm3HUeCKUX SBJICHUN;

ONMCBIBATH HM3YYCHHBIC CBOMCTBA TEI H (1)I/I3I/IT-IeCKI/Ie ABJICHHA, WCIIOIb3Ys (I)I/ISI/IT-ICCKI/IC BCJIIMYHUHBI
(Temmepatypa, BHyTPEHHSISI SHEPT S, KOIMYECTBO TEIJIOTHI, YAENbHAs TEIUIOEMKOCTH BEIIECTBA, YAeIbHAas
TEIUIOTa IUIABJIEHUS, YAEIbHAs TEIIOTa MapooOpa3OBaHWA, YAeIbHas TEIIoTa CropaHWs TOILINBA,
KOBq)q)I/IHI/IeHT IIOJIE3HOT'O HeﬁCTBHH TEIIOBOI MallvHbl, OTHOCHUTCJIbHAsA BJIAXKHOCTH BO34YyXa,
JNEKTPUYECKUN 3apsaf, Cujla TOKA, JIEKTPHUUECKOE HAIPSHKEHUE, COMPOTHUBIIEHUE MPOBOJHIKA, YACTHHOE
CONPOTHUBJICHNE BEIIECTBa, pabOTa M MOIIHOCTb JJIEKTPHYECKOTO TOKA); MPH OMHCAHWU IPABHIBHO
TPaKTOBaTh (PM3NUECKUI CMBICI HCITONB3YEMBIX BEJTMYNH, 0003HAYEHUS U eqUHUIIB (PU3NIECKUX BETHIHH,
HAXOIUTh (POPMYJIBI, CBS3BIBAIOIIUE JaHHYIO (DM3NYECKYIO BEUYMHY C JPYTMMHU BEIUYHHAMU, CTPOHUTH
rpadMKN U3YYEHHBIX 3aBUCHMOCTEH (PU3NICSCKUX BETUYHH;

XapaKTepu30BaTh CBOICTBA Ten, (U3IUUECKHE SBICHHS M TPOILECCH], WCIOIB3yS OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KHHETH YECKOM TEOpMU CTPOSHHS BElIECTBa, NPHUHIMI CYMEPIO3UIIMK Tojed (Ha
KauecTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsaa, 3akoH OMa Iiisl y9acTKa 1enw, 3akoH J[xoymns - Jlenna,
3aKOH COXPAaHEHWs SHEPTHH; IMPH TOM [aBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3alMCHIBATH €r0
MaTeMaTH4YeCKOe BBIpaKEHUE;

OOBSICHATD (PU3MUECKHE TPOIECCHl W CBOWCTBA TeN, B TOM YHCJIE W B KOHTEKCTE CHTYaIlMil MPaKTHUKO-
OPHCHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYNHHO-CIIC/ICTBEHHBIC CBS3U, CTPOUThL OOBsICHEeHHE U3 1 - 2
JIOTUYECKUX [IaroB ¢ omopoi Ha | - 2 W3y4eHHBIX CBOWCTBA (PM3MUECKUX SBICHUN, (PU3MIECKIUX 3aKOHOB
WM 3aKOHOMEPHOCTEH; pemiaTh pacuy€éTHbIE 33Jadd B 2 - 3 AEHCTBUS, WCIONB3YS 3aKOHBI U (hOPMYIIHI,
CBsI3BIBatoNTNE (hM3MUECKIIe BETMYMHBI: HA OCHOBE aHAJIM3a yCIIOBUSA 3a/Ia4H 3aIMCHIBATh KPATKOE YCIOBHE,
BBISIBIISITh HEAOCTATOK JaHHBIX JIJIS pElIeHus 3a7aqu, BEIONPATh 3aKOHBI U (POPMYIIBI, HEOOXOIMMBIE T e
pelIeHus, MPOBOANUTE PACUETHI I CPABHUBATH MOTYIEHHOE 3HAaUeHNE (PHU3NIECKON BETHINHBI C U3BECTHBIMU
JTAHHBIMI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TMPH TOMOIIHM (U3WYECKHX METOJ0B; HCIIONB3Ys
OIMCAaHWE WCCIENOBAHUS, BBIIENATH MPOBEPSIEMOE TPEAIIONOKEHNE, OIIEHUBATh MPABUIBHOCTh MOPSAKA
MIPOBEICHUS UCCIICIOBAHUS, IENaTh BEIBOIBL;

MIPOBOJIUTH OMBITHI 110 HAONIOEHUIO (PU3MIECKUX SIBICHUHN WM (PU3NIECKUX CBOMCTB Tell (KamWJUISPHEIE
SIBJICHUSI, 3aBHCHMOCTH JIaBJICHHS BO3[yXa OT e€ro o0bEéMa, TeMmIepaTyphl; CKOPOCTH IIpolecca
OCTBIBAHWSI/HATPEBAHUS TPU U3IYYSHUU OT I[BETa W3JIyYarOIISi/TOTIIOMAOIIEH TTOBEPXHOCTH; CKOPOCTh
WCIApEeHUsT BOABI OT TEMIIepaTyphl JXUAKOCTH W IDIOMIATU €€ TOBEPXHOCTH; JSJEKTPU3alUsi Tel H
B3aUMOJICHCTBUE DIIEKTPUYECKUX 3apSJIOB; B3aUMOJEHCTBIE ITOCTOSHHBIX MAarHUTOB, BU3YaJIM3aIAs Mar-
HUTHBIX TIOJIEH TTOCTOSHHBIX MAarHWTOB; JEWCTBUS MAarHUTHOTO TOJS HA TIPOBOJHHUK C TOKOM, CBOWMCTBA
ANIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOABHUTATENS IOCTOSHHOTO TOKa): (OPMYJIHPOBATh IPOBEPSEMbIS



MIPEIONOXKEHHsI, COOUPATh YCTAHOBKY M3 MPEAJIOKECHHOTO0 O0OpPYJIOBaHUS; OMUCHIBATH XOJ| OIBITA W
(hopMyTHPOBATH BHIBOJIBI;

BBITIOJIHATH MPSIMBIE U3MEPEHUSI TEMIIepaTyphl, OTHOCUTEILHON BIAXKHOCTH BO3IyXa, CHIBI TOKA,
HaNpsDKEHUS] C HWCIONB30BaHMEM AaHaJIOrOBBIX TNPHOOPOB M JAaTYMKOB (DU3WYECKHX BEIWYHH;
CPaBHUBATD PE3yJbTAaThl H3MEPEHHUH C YUETOM 3aJJaHHOH aOCOTIOTHOW MOTPEIIHOCTH;

MPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTH OJHOH (DM3MUECKOW BEIMYMHBI OT JPYrod
HCIIOJIb30BAHUEM IIPAMBIX H3MCpeHPII7[ (3aBI/ICI/IMOCTI) COIIPOTUBJICHUA IMPOBOAHUKA OT €ro JJIWHBI,
TUTOIIA/IN MOMIEPEYHOr0 CEYEHUS U YACTBHOTO COMPOTUBIICHHS BELIECTBA IPOBOAHUKA; CHIIBI TOKA,
UJYIIEro Yyepe3 MPOBOAHUK, OT HAIMIPsDKEHHUS Ha MTPOBOAHUKE; UCCIIEAOBaHIE TIOCIEA0BATEIBHOTO U
napaieNbHOr0 COCIMHEHNH MPOBOJHUKOB): TUNIAHUPOBATH MCCIIEAOBaHUE, COOMPATh YCTAHOBKY H
BBITIONHATh U3MEPEHUs, CIenys MPEIIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTAaThl MOMYYCHHON
3aBUCUMOCTH B BU/IE Ta6J'II/IH u Fpa(bI/IKOB, ACIaTb BbIBO/BI IO PE3yJibTaTaM UCCIICIOBAHU A,
MMPOBOANTE KOCBCHHBLIC W3MCEPCHUA (1)I/I3I/IT-ICCKI/IX BCIIMYUH (YILGIH)HHH TEII0EMKOCTD BCIIECCTBA,
CONPOTUBJICHUE TPOBOJHMKA, paboTa ¥ MOIIHOCTh 3JEKTPHYECKOTO TOKAa): TIJIAHWPOBATh
H3MEpEeHHs], cOOMpaTh IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, CIENys IMPEUIOKEHHOW HHCTPYKIWH, U
BBIYHCJIATH 3HAYCHHUEC BCIIMYHUHBI,

cOo0JTI0AaTh MTPaBHJIa TEXHUKH 0€30MacHOCTH NP pabote ¢ 1abopaTopHbIM 000pYI0BaHUEM;
XapaKTepu30BaTh IPUHLHUIBI JEHCTBUS H3YyYEHHBIX TPHOOPOB M TEXHHUECKUX YCTPOMCTB C
OIIOpOM Ha WX OMHCAaHUS (B TOM YHCIIE: CHCTEMa OTOILJICHHUS IOMOB, THTPOMETP, apoBasi TypOuHa,
aMIiepMerp, BOJBTMETpP, CUETUMK OJIEKTPUUECKON DHEPTUH, dSJIEKTPOOCBETHTEIbHBIE MPHUOOPHI,
HarpeBaTeNbHBIE AIEKTPONPHOOPEI (IIPUMEPHI), IIEKTPUUECKUC PEAOXPAHNUTENHN; JICKTPOMArHuUT,
AJIEKTPOJIBUTATENH ITOCTOSIHHOTO TOKA), UCIIONIB3Ysl 3HAHHUSI O CBOMCTBAX (PU3MUYECKUX SIBICHUH W
HeoOxonnMbIe U3UMIeCKHe 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HM3MEPUTENbHBIE TPHUOOPHI MO CXeMaM |
CXEMaTHYHBIM PHUCYHKaM (KHJIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEND
BHYTPEHHETO CTOpaHUs, DJEKTPOCKOI, PEOCTaT); COCTABIATh CXEMBI JJEKTPUUYECKHX IIeTed C
MOCTIeIOBATENbHBIM 1 TIAPaJUICbHBIM COSIMHEHNEM dJIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAYEHHUS
3JIEMEHTOB DJIEKTPUIECKUX IIeTIEH;

MPHUBOJUTh TMPUMEPHI/HAXOMUTh HHQOpMAIMIO O MpHMEpax NPaKTHUYECKOTO HCIOIb30BaHMSI
(m3mdYeckX 3HAHWM B TIOBCEAHEBHOW JKM3HHU i1 oOecmedeHHWs O€30MacHOCTH  IIPH
oOpameanr ¢ mpuOopaMHd ¥ TEXHHYECKUMH YCTPOWCTBaMH, COXPAaHEHHUS 370pPOBbI U
COOJTFO/IEHNS] HOPM SKOJIOTHYECKOTO TIOBEIEHHS B OKPYKAroIIeil cpee;

OCYIIECTBIATh TOWUCK HWHPOpManuu (HU3NUECKOTO copepkaHus B ceTd VHTepHeT, Ha OCHOBE
MMEIOIINXCS 3HAHUNA U MTyTEM CPaBHEHHsSI JOMOTHUTEIBHBIX HCTOYHIUKOB BBIACISTH WH(HOPMAITHIO,
KOTOpast SIBJISIETCS IPOTHBOPEUNBON MITH MOYKET OBITh HETOCTOBEPHOIA;

WCIIONB30BaTh IPH  BBINIONHEHWW YYEOHBIX 33JaHUH  HAYyYHO-TIOMYJSIPHYIO  JIUTEPATypy
(hm3mUecKoro co/epKaHus, CIIpaBOYHBIE MaTepHAIIBI, pecypchl ceTH MHTepHeT; BIajeTs npuéMamMu
KOHCTIEKTHPOBAHMUS TEKCTa, MpeoOpa3oBaHuss WHPOpPMAIMM W3 OMHOM 3HAKOBOH CHCTEMBI B
ApYyTyo;

CO3/1aBaTh COOCTBEHHBIE NMMCHMEHHBIE W KPATKUE YCTHBIE COOOIIeHUs, 0000mmas nH(OopMaIiio u3
HECKOJPKAX WCTOYHHUKOB (PH3UYECKOTO COMEp)KAHUS, B TOM YHCIE IyOIWYHO TMPENCTABIATH
pe3ynmpTaThl TMPOEKTHOM WM  HUCCIENOBATENhCKOM NEATENBbHOCTH; TP OTOM TPaMOTHO
WCIIONB30BaTh HM3YYCHHBIN MOHATHWHBIA ammapaT Kypca (H3WKH, COMPOBOXKIATH BBICTYIUICHHE
Mpe3eHTaluel;

IIPH BBITIONTHEHUN YYEOHBIX IMPOEKTOB W WCCIENOBAaHWUN (PU3MYECKUX MPOIECCOB PACIIPEHENsITh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUH C IMOCTABICHHBIMH 3aJ]a4aMH, CIICAUTH 32 BHIMIOJIHEHUEM
IJaHa JAEHCTBHH W KOPPEKTHUPOBATh €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBIM BKIAJ] B
JIeSITeTILHOCTh TPYIIBI; BRICTPANBaTh KOMMYHUKATHBHOE B3aWMOJECHCTBUE, TPOSIBIISAS TOTOBHOCTH
paspemaTh KOH(IUKTHL

Coco0bl OLIEHKHU YPOBHS TOCTHKEHUS 00y 4aI0IUXCSH

KauectBo MNOATOTOBJICHHOCTHU YYalIUXCA OIPEACIIACTCA Ka4YSCTBOM BbIIIOTHCHHBIX MMH pa60T. KpI/ITepI/ICM

OLIEHKH B JJAHHOM CITy4ae SIBIISICTCS CTEIEHb OBJIAJCHHS HaBBIKAMH Pa0OTHI, CAMOCTOSITEIbHOCTh M 3aKOHYEHHOCTh
paboThl, TIIATENHHOCTh SKCHEPHMEHTA, HAYYHOCTh IPEJIaraéMoOro pemeHHs IpoOieMbl, BHEIIHWH BUA H
Ka4ecTBO paboThl MpuOOpa WIIM MOJENH, COOTBETCTBHE HCCIIEAOBATEIBLCKONH pPabOTHI TpeOyeMbIM HOpMaM M
TIpaBuiIaM OOPMIICHHSI.

HOOIIIpI/ITGHLHOﬁ q)OpMOfI OLCHKW TpyJda Y4Jalluxcs SABJIACTCA JACMOHCTpalUus pa60T, BBITTOJTHCHHBIX
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ydalmMuMucCsa MW BBICTYIUICHHUC C pE3yjibTaTaMUu I/ICCJ'IGZ[OBaHI/Iﬁ nepea pasjiMYHbIMU ayAUTOPUSAMU (B KjIacce, B
CTapurx U MJIAAIIUX KJIacCaX, YYUTCIIAMU, eaaroraMu JOMOJIHUTCIIBHOI'O 06p330BaHI/Iﬂ) BHYTpPHU JIUIICA.

* PaOora ¢ yueOHBIM MaTepraioM pa3HOOOpa3HBIX (JOPM JTa€T BOZMOKHOCTD KaXKIOMY UX yJaIUXCsl IPOSIBUTH
CBOM CITOCOOHOCTH (B 00JIACTH CHCTEMATH3aLUH TEOPETUIECKUX 3HAHMH, B 00JIACTH PEIIeHUsI CTaHAAPTHBIX 3a/ad,
B 00JIacTH pelleHHs HEeCTAaHIApTHBHIX 3ajad, B 00JIACTH MCCIIEAOBATEIBCKONH padoThl U T.X.). CHTyaluu ycrexa,
CO3/IAfOIIHE TIOJIOKUTEIFHYIO MOTHBAIHMIO K JIEITEIbHOCTH, SIBIISIFOTCSI BaYKHBIM ()aKTOPOM Pa3BUTHS TBOPUECKHUX U

MO3HABATENBHBIX CIOCOOHOCTEH ydyamuxcs

° dDOpMa aTTeCTallMu: 3a4ET 110 BBIIOJIHEHUIO OKCIIEPUMECHTAJIbHBIX 3a11aH1/1171 1 pCHICHUIO paC‘-IéTHI:IX 3aja4.

YueOHbIii IU1aH

Ne HaumenoBa Bcero B Tom uncie:
4acoB
HUE TeM

Teopernuec| JlaGoparopn| IIpakTnkym mo

KHe ble padoThI | pelIeHHIo 32124

3aHATHSA MOBBIIIEHHOTO

YPOBHSI
CJi0KHOCTH

1. Bsenenue 2 2 0
2. MexaHuka 12 1 10 1
3. DJICKTPUYUECKHUE SBIICHUS 10 1 6 3
4. Onruka 8 1 6 1
5. O0001eHnEe 2 2
HUroro: 34 5 22 7




TEMATHUYECKOE IINTAHUPOBAHUE

KoauuectBo 4acoB Hara
Ne HaumeHnoBanme pasienos, TeM Teopus | npaxria Beero NpoBeIeHUs!
Beenenne 2 2
1 BsoaHoe 3ansaTue. THCTpyKTax 110 TEXHUKE 1
" [0€30MaCHOCTH.
MeTo1pl u3MepeHus ¢puznyeckux BeauuuH [lonstue 1
5 MOTPEUTHOCTEH U3MEPEHUS U METOJIOB X
" Bberaucienus. [IpaBuna opopmiaeHus
PKCIEPUMEHTAIbHBIX padoT
Tema 1. Mexanuka 10 12
3. |M3mepeHne IUIOTHOCTH TBEPJOTO Tela
pa3IMYHBIMU CIIOCOOaMHU.
4. |M3mepenue ApXumMen0BON CHUJIBL. 1
5. |HN3mepenue korddunrerTa TpeHUs CKOJIbXKEHUS 1
6. |M3mepenne kodhduImeHTa )KeCTKOCTH MaTepraa 1
7. |W3mepenue ko3¢ pumenTa nojae3Horo 1eiHcTBUSL 1
HAaKJIOHHOM TUIOCKOCTH.
8. |HccrmenoBaHue 3aBUCHMOCTH TIepHoIa KoieOaHuit 1
HUTSHOTO MasiTHUKA OT MMapaMeTpoB Kosie0aTeIbHOM
CHUCTEMBI.
9. |UccnemoBauus 3aBUCUMOCTHA YaCTOTHI CBOOO JHBIX 1
KoJieOaHUN HUTSIHOTO MasiTHUKA OT JJIMHBI HUTH.
10. |HccnenoBanue 3aBUCUMOCTH TIEPHOIa KOJICOAHMI 1
MPYXKUHHOTO MasiTHUKA OT [apaMeTpOB
K0JIe0aTeIbHON CUCTEMBI.
11. |IIpoBepka mpaBuiIa paBHOBECHS pblyara. 1
12. |W3mepenue pabOTHI CHIIBI YIIPYTOCTH. 1
13. |M3mepenue pabOThI CHIIBI TPCHHSI. 1
14. |[IpakTHUKyM MO PEIIEHUIO 3314 MOBBIIIEHHOTO 1
YPOBHS CII0OKHOCTHU
Tema 2. DjleKTpU4ecKne SIBJICHUS 4 6 10
15. |H3mepurensHbie mpubopsl. [1nan mocrpoenus 1
HKCIIEPUMEHTA
16. |HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT 1
COIIPOTHUBJICHUS YYacTKa LIEH.
17. |M3y4yeHue 3aKOHOB MOCJIE0BATEIBHOTO 1
COEJIMHEHUS POBOHUKOB.
18. |M3ydeHue 3aKOHOB MapaylIeIbHOTO COSAUHEHHUS 1
MTPOBOTHUKOB.
19. Omnpenenenue MOITHOCTH, BBIIETSIEMON Ha 1
[pe3ucrope.
20. [M3mepeHue pabOThI AIEKTPHUUECKOTO TOKA. 1
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21. [[IpakTHKyM MO PEIICHHIO 3a/1a4 MOBBIIIEHHOTO 1
YPOBHS clOKHOCTH «l3ydyeHue nenu ¢
KOMOWHHPOBAHHBIM COETMHEHHUEM TOTpeOuTenen
DIIEKTPUYECKON DHEPTUUY.
22. |3y4eHue 1enu ¢ KOMOMHUPOBAHHBIM COEAMHEHUEM 1
NOTpeOUTENICH PIEKTPHUECKON SHEPTHH.
23. [[IpakTHKyM IO PEUICHHIO 3a7a4 MOBBIIIEHHOTO 1
YPOBHSI CIIOKHOCTH «Pacu€r KoianyecTBa TeIIOTHI,
BBIJICIISIEMOT0 HAarPEBATEIbHBIM 3JIEMEHTOM).
24. |IIpakTUKyM IO PEIICHHIO 33/1a4 MMOBBIIICHHOTO 1
YPOBHS CIIOKHOCTH «Pacu€r Kojan4yecTBa TeIIOTHI,
BBIJICIISIEMOTO HAarpeBaTEIBHBIM 2JIEMEHTOM).
Tema 3. OnTuka 2 6 8
25. |H3mepurenbHble mpubopel. [lman mpoBeneHus
JKCIEpPUMEHTa, 00pabOTKa pe3ysIbTaToB.
26. |IIpoBepka 3akona CHemmyca. 1
27. | U3mepenue GOKYCHOTO paCCTOSTHHUS COOMpPArOIIIeH 1
JIMH3BL
28. | OnpeneneHre ONTUYECKON CHITBI COOMpAIOIIEH 1 1
paccenBaroIen JTUH3.
29. | [ToryyeHne u XapakTEPUCTHKA H300paKeHUN 1
MpeMeTa C MOMOIIbIO COOMpAIONIei IUH3BI.
30 [[TomydyeHHe M XapaKTepUCTHUKA N300paKECHUM 1
MpeMeTa C MOMOIIBIO PACCEUBAIOIICH JTMH3BI.
31 [M3mepenue nmokazaress MpeIoMIICHUS CTEKIIA. 1
32. [IpakTUKyM MO pEHISHHUIO 3a/1a4 MOBBIIIICHHOTO 1
YPOBHS CJIOKHOCTH.
0O06001menne 2
33. |IIpakTukyM 1O pelEeHUI0 3aJad HOBBILIEHHOTO 1
YPOBHS CIOKHOCTH.
34. |[IpakTUKyM MO pEUIeHHIO 3a/a4 IOBBIIIEHHOTO 1
YPOBHS CIOKHOCTH.
HUroro:| 12 22 34
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

YUYEBHBIE MATEPUAJIBI V11 YYEHUKA

1.
2.

[epermkua A. B. ®usuka. 7-9 ki1.: Yue0. st oomeodpasopar yueb. 3aBenenunit. M.: JIpoda, 2023;
[epemkua A. B. CoOopauk 3amau mo ¢usmke: 7-9 x yueOnmkam A. B. Ileppmmkuna un ap. /A.B.
[epemmkuna; Coct.I'.A.JIonmoBa. — 11-¢ w31., mepepad. u mor. — M.: U3natenbcTBo «OKk3aMen», 2023

METOJUYECKHUE MATEPHUAJIBI U151 YUUTEJIA

1.

2.
3.

BHeypouHass [neATeNbHOCTh HIKONBHUKOB. METOOMYECKHH KOHCTPYKTOp: TIocoOue Juist  yduTens/
I.B. I'puropses, I1.B. Ctenanos. — M.: [Ipoceemenne, 2011. — 223 c. -. (CtaHmapThl BTOPOTrO TOKOJICHHS).
3anumarensHas ¢pusuka. [lepensman .M. — M. : Hayka, 1972.

Huxudopos I'.T". [Torpemtocta u3MepeHUi IpH BHIIOTHEHUN J1a00paTOpHBIX paboT no ¢uzuke.7-11xm. -
M.: [Ipoda,2004.-112 c.

[okposckuii A.A., BypoB B.A. [Ipaktukym mo ¢usuke B cpenHedd mkose. [locobue st yuurens mox
penaxuueit A.A. ITokpoBckoro. 'ocynapcTBeHHOE

®poHTanbHble NadopaTopHble 3aHATHS 10 Gu3uke B 7-11 kmaccax oOrieoOpa3oBaTeNbHBIX YIPEKIACHHUMN:
Kuura mis yaurens./mon pea. B.A. Byposa, I'.I'. Hukudopora. — M. : [Ipoceemenue, 1996.

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

@DenepanbHBll TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHAAPT [ONeKTpoHHBIM pecypce]. — Pexum
nocryma: http://standart.edu/catalog.aspx?Catalog=227

Caiitr MunucrepctBa oOpazoBanusi U Hayku Poccuiickoit @enepanny// opunmaneHeiii caiit. — Pexum
nocryna: http:/MuHoOpHayku. pdy/

Meroanueckas cinyxb6a. M3natensctBo «BMMHOM. JlaGopaTtopust 3HaHui» [DneKTpoHHBIH pecypc]. —
Pexxum nocryma: http://metodist.Ibz.ru/

UrpoBast nporpamma Ha aucke «Jlpakoma u 3aHuMartenbHas ¢u3MKa» [DJIEKTPOHHBIN pecypc]. —
Pexum nocryna: http:// www.media 2000.ru//

ANTOpUTMBI pelIeHus 3a1a4 1o ¢pusuke: festivai.lseptember.ru/articles/310656

dopMupoBaHME YMEHUH ydalMxcs pemars (u3ndeckue 3amadu: http://www.revolution.
allbest. ru/physics/00008858 0. Html

OnekTpoHHBIE ~ O00pa3oBaTeNbHBIE  PECYypchl W3  ©MUHOM  KOJUIEKIMH  ITH(POBBIX
o0Opa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/

DJNeKTpOHHbBIE o0pa3oBaTenbHbBIE pecypcel KaTauora ®denepanbHOro LIEHTpa
rH(opMaImoHHO- 00pa30BaTeNbHBIX pecypcoB http://fcior.edu.ru/

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHUE

gk oD

=

N

. KOMITBIOTEp TIPETIoAaBaTes,
. MYJIbTUMEIUNHBIN MIPOEKTOP,
. Habop 0 MEXaHUKe,

. Habop TI0 AIEKTPUIECTRY,

. Habop TIO ONTHKE.

OBOPYJIOBAHUE B PAMKAX ®YHKIIMOHUPOBAHUA HEHTPA
OBPA30OBAHUA ECTECTBEHHO-HAYUYHOM M TEXHOJOTMYECKOM
HAITPABJIEHHOCTH «TOYKA POCTA»

udposas nadoparopus no Gpusnke (yueHu4eckas) — 3 mT.
Ha6op OI'D no ¢usuke - 2 it (14 KoMIIEKTOB)
HoytGyk — 1 mir.
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