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IHosicuuTeabHAA 3aNIHCKA

JlononHuTenbHOE 00pa3oBaHUE SIBISIETCS COCTABHOM YacThiO 0Opa30BaTENbHOrO Mpolecca H
OJHOH U3 (GOPM OpraHM3alUU CBOOOAHOTO BpeMeHH oOyuatomuxcs. B pamkax peanuzanun @I'OC OO0
KpY’KKOBasi paboTa — 3T0 0Opa3oBaTelbHAasl JESITEIbHOCTb, OCyIECTBIsIeMas B (hOpMax, OTIMYHBIX OT
YPOYHOI cHCTeMBI 00y4YeHHUs, M HAaNpPaBJICHHAs Ha JOCTIDKEHHE ITUIAHHPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pa3oBaTeNbHBIX IPOTPAaMM OCHOBHOTO 00IIero 00pa3oBaHUs. IJTO COBOKYIHOCTH BCEX BHIOB

ACATCIIbHOCTH YUallIUXCs, B KOTOPBIX PCHICHUC 3ada4 BOCIIUTAHHUA JOCTUTACTCA HanOoJee yCHICUIHO.

B HenpepsiBHOM 00pa3oBaHUW JTUYHOCTH OTPOMHYIO BaKHOCTH MPHOOPETAIOT BOIPOCHI C
BBIOOpOM mpoduiis AalbHEWIIero oOydeHUs Ha cTapuied CTynmeHu ooOmiero obOpazoBaHus. JlaHHas
nporpaMMa paccyMTaHa Ha IOJATOTOBKY YYalMXCsl K BbIOOPY (PH3MKO-MaTeMaTHUeCKOro mpoduis u

YCIIEUTHOM CIa4y YKCTIEPUMEHTAIBHOM YacTH 9K3aMeHa 10 (hU3HKe.

B mkonbHOM Kypce ¢u3uku 7-9 Kiacchl Malo yAENseTcs BPEMEHHU i MPOBEICHHs aHaIu3a
AKCIIEPUMEHTAJbHBIX JAHHBIX, XapaKTePU3YIOIINX 3HaueHUsl (PU3NYECKUX BEIMYUH, MPHU BHIIOIHECHUH
na0opaTOpHBIX paboOT, YTO B CBOKO OUYEPEOh CY)KaeT MPEICTABICHHS O BO3MOYKHOCTH IOJyYCHHS
HEMpPaBWIBHBIX PE3yJbTaTOB IMPH MPOBEACHUU OJKCIEpUMEHTa. JlaHHas mporpamMma TMO3BOJISET

JIMKBUJIUPOBATDb I[aHHBIﬁ npo6en H IIO3BOJIACT IIOAI'OTOBUTH O6y‘laIOIJ_[I/IXCH K HpO(i)I/IJ'IBHOMy o6yquI/no.

Ocob0eHHOCTh KypcCa COCTOUT B TOM, UTO pACHIUPACTCA KPYro3op 06yqa}omec;1, IIOIIOJIHAIOTCA
3HAaHUA O MCTOAaxX HU3MCPCHUA (1)H31/I‘IGCKI/IX BCJIMYMH, O CYIIECTBOBAHUHN PaA3JINYHBIX HOFpeHIHOCTefI,

BO3HHUKAIOMIUX B IIPOHECCE ITPOBCACHHUA SKCIICPUMCHTA U 06pa60TKe MOJIYUYCHHBIX JaHHBIX.

B nannoit nporpamme nepepadoTaHbl aBTOpckue Marepuaisl mporpamm: Kadapauna C. U, [lledep
H.U “Usmepenne pusnueckux Bennunn’’; [manpimesa H.K., {ux FO.U., KoBapckuii FO.A. «Duznueckue
BEJIMYMHBI U UX U3MEpeHHs». M3 MaHHBIX mporpamMm B3sAThl TEOPETHYECKHE BOIPOCHI, COJEp)KaHUE
Ja00paTOPHBIX PabOT C YyYETOM 3HAHUW OOydYaromIMXCS Ha JAHHOM dTale M HaJlW4yue JIabopaTOpHOTO

000pyI0BaHUs B KAOMHETE (PUBHKHU.

B xabunete CI)I/I3I/IKI/I HMCIOTCA BCC YCIIOBUS MJIA pCain3allun JTaHHOM MporpaMmal.

HporpaMMa OCHOBaHa Ha aKTHUBHOM JeSITEIbHOCTH ,[[CTCﬁ, HaHpaBHCHHOﬁ Ha 3apoxXACHHUC,

HaKOIUIEHWH, OCMBICIIEHHE U HEKOTOPYIO CHCTEMATH3alui0 GU3HIeCKOr HHPOpMaIIUH.

I[aHHaH nporpamma neaaroru4cCku uenecoo6pa3Ha, T.K. OHa 00eCIIeYHUBAET Pa3HOCTOPOHHIOIO
MPONCACBTUKY (I)I/IBI/IKI/I, MO3BOJIACT UCIIOJIB30BaTh B MHAWBHUAYAJIbHOM IMO3HABATCIIbHOM OIIBITC pe6eH1<a

pas3IMYHbIE COCTABIIAIOLIUE €r0 CIIOCOOHOCTEH; O0NIBIIIOE BHUMAHHE YeseTCsl GOPMUPOBAHUIO HABBIKOB



BBITIOJITHCHUSI TBOPUYECKHX W JAaOOpPaTOpPHBIX padOT, PEIICHHWIO YriayOJeHHBIX 3aaad Mo (PU3MKe, UTOo

croco0cTByeT POPMUPOBAHUIO Y O0YUAIOIINXCS MPAKTHUECKUX M UCCIIEI0BATENbCKIX HABBIKOB.

B Xoae 3aHATHH pr>KKOBOI>i pa6OTI>I MOKHO BBIACIUTH CICAYIOMIUE BOCIIMTATCIIBHBIC ACIICKThI:

HPABCTBEHHBIN, MATPUOTUICCKUH, ICTETUICCKHM, THUHOCTHBIHN, 3JI0POBbE COCPETrarOIINiA,

SKOJIOTHUECKUM.

1. HpasctBeHHOE BocIUTaHUE CITIOCOOCTBYET (POPMHUPOBAHUIO COZHAHUS CBSI3U C OOLIECTBOM,
OCO3HAHUIO TMPAKTUYECKOW 3HAUYMMOCTH TOTO WMJM WHOTO OTKPBITHS, OCO3HAHUIO 3HAYUMOCTH 3TOTO
OTKPBITHS Ha MYyTH LMBUIU3ALUU YEIOBEYECKOr0 OOIIECTBa, BOCIUTAHUIO YBAKEHUS K YUYCHBIM U UX
TPYAY, POPMUPOBAHUIO YCTONUYHMBBIX HPABCTBEHHBIX YyBCTB, BBICOKOM KYJIbTYpPbI OBEICHUS KaK OIHOM

U3 I'IaBHBIX HpO?IBJIeHI/Iﬁ YBaXCHUA YCJIOBCKA K JIIOASAM.

2. [TarpuoTnyeckoe BOCHUTAHHWE BCErJa SBISJIOCH OJHOW M3 BaXHEHIIMX 3a7ay
oOpa3oBatenbHOro npouecca. KpykkoBas padora kypca «®Pu3uka Juist Bcex» — 3TO 3aHATUSA 110 QU3HKE,
Ha KOTOPBIX MPOOYKIaeTCsi 4yBCTBO YBAKEHHUS K CBOEH CTpaHe, CBOEMY HapoOJy 4Yepe3 yBaKEHHE K
POCCHMCKMM M COBETCKMM YYEHBIM, UX OTKPBITUSAM, BOZHUKAET YyBCTBO COIPHUYACTHOCTU K UCTOPUU U

TpaauluiaM cBoOcH CTpaHbI.

3. DCTeTUUECKOEe BOCHUTAHUE — OTO (POPMUPOBAHHE OMPEACIECHHOTO 3CTETUYECKOTrO
OTHOILICHHSI YEJIOBeKa K JACHCTBUTENbHOCTH. Du3nMka — Hayka O MpHpojie. A YTO B HAIIeM MHUPE
COBEPIIICHHEE U KpacuBee camoil mpuposi? B mpoliecce BHIMOTHEHUS YKCIIEPUMEHTATBHBIX 3371a4 U UX
odopmiieHH (HOPMHUPYETCS M Pa3BHBACTCS CIOCOOHOCTh YUCHHKOB K 3CTETHYCCKOMY BOCIPHSITHIO H
MEPEeKUBAHUIO, UX ICTETUYECKHI BKYC M Heall, CIOCOOHOCTh K TBOPYECTBY IO 3aKOHAM KpacoThI, K
CO3/IaHMIO SCTETHUECKUX IIEHHOCTEH B UCKYCCTBE U BHE €ro (B cdepe TpyAOBOH IeATeIbHOCTH, B OBITY, B

MOCTYIKax U MOBEACHNUH) C LIE€TbI0 BEIPA0OTKH YMEHHUS CAMOCTOSATEIBHO CO3/1aBaTh MPEKPACHOE.

Hean kypca

Onwupasicb Ha WHAMBUIYalbHbIE 00pa30BaTeNbHbIE 3alIPOChl M CHOCOOHOCTH KaXKAOro peOeHka
IIpU peaju3aluy IIPOrpaMMbl BHEYPOUHOH AeATeNbHOCTH «®PU3MKa BOKPYI HAac», MOYKHO JOCTUYb
OCHOBHOM 1IN - pa3BUThb y OOyYarIUXCAd CTPEMJIEHHE K JalbHEHMIIEMy CaMOONPEAEICHHUIO,

MHTEJUIEKTyaJIbHON, HAYYHOW M MPAKTHYECKON CaMOCTOATEIbHOCTH, TO3HABATEIbHOW AKTUBHOCTH.

[IporpaMMbl 3aHATUN KPYKKOBOM paboOThI 10 (U3MKE I ydaluxcsl 7-8-X KJI1accoB HallpaBiieHa

Ha JIOCTHM KEHHE IeJIei:



® Pa3BUTHUC Yy YyYalIMXCA MO3HABATCIIbHBIX MHTCPCCOB, MHTCIUICKTYAJIbHBIX WU TBOPUCCKHUX
CIIOCOOHOCTEH B IIpOoUECCE pCUHICHUA IMPAKTUYCCKUX 3aJad U CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I${ HOBBIX

3HAHUM;

. dbopMupoBaHHEe UM pa3BUTHE Yy YYAIIMXCS KIIOYEBBIX KOMIIETEHIMH — y4yeOHO —
MO03HABATEJIbHBIX, HH()OPMALIMOHHO-KOMMYHHKATUBHBIX, COLUATIBHBIX, U KaK CJIEICTBUE - KOMIIETEHIIUI

JIMYHOCTHOT'O CaMOCOBCPIICHCTBOBAHUSA;

. dbopMupoBaHHEe  TpPEIMETHBIX W  METalpeJAMETHBIX  Pe3yJbTaToOB  O0yuyeHus,

YHUBEpPCAJIbHBIX YUEOHBIX JCHCTBHIA.

® BOCIIMTaAHHUC TBOp‘ICCKOﬁ JIMYHOCTH, CIIOCOOHOM K OCBOEHHMIO MePCa0BbIX TEXHOJIOTHI H

CO31aHHIO CBOUX COOCTBEHHBIX pa3pa60T01<, K BBIABHKCHHNIO HOBBIX H,Z[efl H IIPOCKTOB;

M peamm3anusga ACATCIBHOCTHOIO IMoAxoJa K HOPpCIMETHOMY 06yqumo Ha 3aHATUAX

KPY>KKOBOH paboThI O U3UKeE.

Oco0eHHOCTHIO KPY>KKOBOH pabOTHI 110 (PU3UKE SIBIISIETCS TO, YTO OHA HAIIPABIICHA HA IOCTHKEHUE

O6y‘laI-OH_II/IMI/IC$I B OOJIBbIIIEH CTENEHH TUYHOCTHBIX U MCETAIIPEAMCTHBIX PE3YyJIbTATOB.

I[J'IH peain3alinn nenei Kypca Tpe6yeTc;1 PCHICHNUC KOHKPCTHBIX IMPAKTHYCCKUX 3a/1a4.

OcHOBHBIE 331a91 BHEYPOUHOU JIEATEITHBHOCTH 110 (PU3HUKH:

M BBISABJICHUC HWHTCPECOB, CKHOHHOCTCI\/’I, CHOCO6HOCTCI>1, BO3MOXKHOCTEH ydamuxcesa K

Pa3IMYHBIM BUAAM ACATCIIBHOCTH,

M YAOBJICTBOPCHUEC HWHAHUBUAYAIIBHOTO HUHTEPECA o6yqa}0mnxc51 K M[OPaKTUICCKUM
IMMPUTTOKCHUAM (1)I/ISI/IKI/I B IIponecce C&MOCTO?[TCJIBHOP'I, IM03HABaTCIILHOM 1 TBOpLIeCKOI\/'I ACATCIIBHOCTH IIPU

IMMPOBEACHNU SKCIICPUMCHTOB U HCCHGI{OBaHHﬁ;
® q)OpMHpOBaHI/IG Y ydaliuxcda YMCHHA BbIYUCIIATE HOTPECUIHOCTH,

® HAY4YUTh Y4YallUuXCsd, aHAIU3HUPYA PE3YJbTAaThl ISKCICPUMCHTAJIBHOTIO MHCCICIOBAHUA,

JIeNIaTh BBIBOJI B COOTBETCTBUU cO C(HOPMYIMPOBAHHON 3aaueii HCCIe0BaHNUS;
. PACKpPBITh POJIb U3MEPEHUN B TEXHUKE.

® q)OpMI/IPOBaHI/Ie MPEACTABJIICHUA O SABJICHUAX W 3aKOHAX OKPYXAOUIEro Mupa, ¢ KOTOPbIMHA

IIKOJIBHUKHU CTAJIKUBAKOTCA B HOBCG}IHGBHOI\/’I KHN3HH,

. dbopMHUpOBaHKE MPEACTABICHUS O HAYYHOM METO/IE TTIO3HAHMSI;



® Pa3BUTHEC UHTEPECA K I/ICCJ'IG,Z[OBaTeJ'IBCKOI\/'I JACATCIIBHOCTH,

. pa3BUTHE OIBITa TBOPUYECKOH NEATETLHOCTH, TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE HABBIKOB OpraHU3alldd HAYyYHOTO TPyJa, paboThl €O CIOBapsSIMH U
SHIUKJIONEUSIMU;

. CO3JIaHHE yCIOBUI UL pealu3ali  BO BHEYPOYHOE BpEMs

MPUOOPETEHHBIX

YHUBEPCAJIbHBIX YUEOHBIX JCHCTBHI B ypOUHOE BpeMsl,;

. pa3BUTHE OMbITa HEPOPMATLHOTO OOILIEHNUS, B3AUMOIEHCTBUS, COTPYTHUUECTBA;
. pacuImpeHne paMoK OOIEHHS C COLTUYMOM.
. (hopMHPOBaHHE HABBIKOB MIOCTPOCHUS (PU3NYCCKUX MOJICIICH M ONIPEICIICHHS TPAHUI] UX
MIPUMEHUMOCTH.
. COBEPIIICHCTBOBAHWE YMEHUI MPUMEHSTH 3HAHUS 1O (PU3UKE sl OOBSICHEHUS SIBICHUN

IPUPOJIBI, CBOMCTB BEIIECTBA, PEHICHUs (PU3NIECKUX 3a]1a4, CAMOCTOSITEIILHOTO PHOOPETEHUS 1 OIICHKH
HOBOM MH(popManuu (GU3MUECKOro COJAEpXaHUs, HCIIOJIB30BAaHUS COBPEMEHHBIX HH(OPMAaIlMOHHBIX

TEXHOJIOTHUH;

® HCIIOJIB30BaHHUC HpI/IO6peTéHHLIX 3HAHUU U YMeHI/Iﬁ U PCHICHHA IIPAKTHYCCKHX,

JKN3HCHHBIX 3a14a4,

. BKJIFOYCHHE  yYalluxcsi B pa3zHoO00pa3HYIO JIeSITEIIbHOCTD:
TEOPETUUECKYIO,

MPaKTUICCKYHO, aHAIITUTUYICCKYHO, IOUCKOBYIO;

. BbIpabOTKa TMOKHMX YMEHHUI NEepeHOCUTh 3HAHUS U HABBIKM Ha HOBbIE (OPMBI yueOHOM
paboThI;
. pasBUTHE COOOPA3UTEIBLHOCTH U OBICTPOTHI PEAKLUHU MPH PEIICHUH HOBBIX PA3IUYHBIX

(1)I/I3I/I‘I€CKI/IX 3ajJa4, CBA3aHHBIX C HpaKTI/I‘-ICCKOI\/'I ACATCIIbHOCTBIO.
Konunenuus kypca

® OCHOBHBIM HaITpaBJICHUEM IIPOTpaMMBbI ABJISACTCS KOMIIJICKCHBIN noaxon, HaHpaBJ'IeHHHﬁ
Ha OJOCTHIXKCHHUC O6y‘laIOH_[I/IMI/IC$I JIMYHOCTHBIX W MCTAIIPCAMCTHBIX PE3YJIbTATOB, IMOJYYCHHC 3HaHPIfI,
y'MeHI/Iﬁ U HABBIKOB B IIPOLECCEC 3aHATHH Kp}/)KKOBOﬁ paGOTBI Ha Oase TCOPCTUUCCKOTO Marcpuajia,

PacCMOTPEHHOT0 Ha YPOKax B IIKOJIE.



. Kypc «®uszuka pa1i BCeX» OpPUEHTHPOBAH, IMPEXKIE BCEro, Ha OpraHU3alUIo
CaMOCTOSITEJIBHOTO IT03HABATEIbHOIO IIPOLECCA M CAMOCTOATEIBHOW IIPAKTHYECKOM JEeATEIBHOCTH
ydamuxcsa. B nmporpamme npencraBieHa cucTeMa IMPAKTUYECKUX 3aJaHUM MTOCTENIEHHO BO3PACTAOIIEH
CJIO)KHOCTH TIO Kypcy (hM3MKH OCHOBHOM mikoibl. Kypc mpemycmarpuBaer pemieHHe TEOPEeTHYECKUX U
IPAaKTUYECKUX 3a7jad Ha OCHOBE CHUCTEMATH3aLUU MMEIOLIErocs TEOPEeTUUECKOro Oaraka 3HaHUM 1O
¢u3uKe U MaTeMaTHKe, 3HAKOMCTBO C OCHOBHBIMU METOJIaMH pelleHUs GU3NYECKUX 3a]ad, BBIPAOOTKY
HaBBIKOB PEIICHUS HECTAaHJAPTHBIX 3a/laHHM, MPOCKTUPOBAHUE U CO3JaHHE NMPUOOPOB M (pU3HUECKUX

YCTPOMCTB.

. B mporpamMmMe peanu3yroTcsi MEXIPEAMETHbIE CBSI3U C XUMHUEH, OUOJIoTHEH, UCTOPHEH,
JUTEpaTypoi, Treorpadueld; CO3MAOTCS YCIOBUS Uil AaKTUBU3AIMHM I103HABATEIBHOTO HWHTEpeca
yYalIuxcs, pa3BUTHUS HMX MHTEUICKTYalbHBIX, TBOPUYECKHUX CIIOCOOHOCTEH B TIPOIECCE pEeLICHUS
dbusznyeckux 3aaad, MPUKIATHOW MPAKTHUECKON AESITeIbHOCTH U CaMOCTOSITENILHOTO MPUOOpETeHUS

HOBBIX 3HAHUMH.

(I)OpMI)I OpraHum3alvm I€ATCJIbHOCTH oﬁyqaloumxm

Peanuzanuss mporpammbl BHEYpOUHOH JesTenbHOCTH «®Pu3nka Ui BceX» Mpernoiaraet
UHIVBUAYAIbHYIO M TPYNIOBYIO paboTy oOywarouuxcs, IJaHUPOBAHUE U IPOBEICHUE
HCCJIEIOBATENbCKOIO IKCIIEPUMEHTA, CaMOCTOSITENbHBIA COOp JAHHBIX JUISI PELICHUS MPAaKTHYECKUX
3aJla4, aHaJlu3 U OLEHKY MOJIY4YEHHBIX Pe3yJbTaTOB, U3rOTOBJIEHHE Nocoouil u mozene. [Iporpamma
IpegycMaTpuBaeT HE TOJNBKO OOydYarole M pa3BUBAIOLIUE IIeNd, €€ pealu3anus CIocoOCTBYET
BOCIIMTAHHUIO TBOPYECKOW JIMYHOCTH C aKTUBHOM JKM3HEHHON NO3UIMEN. BBICOKMX pe3ynbTaToB MOTYT
JOCTUYb B JAHHOM CiIy4ae HE€ TOJbKO YYEHHMKH C XOpPOIIeH HIKOJIBHON YCHEeBAaeMOCTbIO, HO U BCE

1esieycTpeMIIEHHbIE aKTUBHBIE pedsITa, yxKe ceaBIlne cBoi npodeccuoHalbHbIH BIOOP.

3aHATHH KpYXXKOBOW pabOTBl MO (PU3MKE HOCUT OOIIEHHTEIUIEKTyalIbHYyI0 HaIpaBlI€HHOCTh

Pa3BUTHS TIMYHOCTH 00y4JaroUIuxcs 7-8-X KIaccos.

[Ipemyaraemas mporpamma Kpy>kKK0oBOM paboThl B 7-8 Kiaccax paccuMtana Ha 2 rojga ooyuyenus (1

yac B HeJelN0) — 68 yacos, popma 00ydeHus: OUHas

[IporpamMma Kypca mpeaycMaTpuBaeT YT€HHE YCTAHOBOYHBIX JIEKIUN, HHCTPYKTAXK MO TEXHHUKE
0€301acHOCTH, TTPOBEICHNE JTA0OPATOPHBIX padOT B YCIOBHUAX CIECIMAIBHO 000PYA0BAaHHOTO KaOWHETA,

ITPOEKTHI.



B mavame yueOHOro roma oOydyalIMMCS TpEAJIaraloTcss TeMbl IS TPOEKTHO —
HCCIeI0BaTeNbCKo  feaTrenbHOCTH. OOydvaronuecss OOBEAUHSIOTCS B TPYNNBl WIH  pabdOTaIOT
CaMOCTOSITENILHO HaJ| MPOCKTOM B TeUEHHE Y4eOHOTO roja, Mojaydash KOHCYJIbTAIMUA YYUTENS U HMEs
BO3MOKHOCTH OOCYJIUTh ITPOMEKYTOUHBIC PE3YJIbTAThl B TPYIIE Ha €KCHEICIbHBIX 3aHATUIX. B paMkax
©XKCHEICIbHBIX 3aHATHH OOydYarolIuecs IUIAaHUPYIOT DSKCIHEPUMEHTHI, IMPOBOMAT HX, OOCYKIAIOT

PE3YJIBTATHI, PEMIAIOT YKCIIEPUMEHTATBHBIC 3aJaHMsI, 339K PA3TUIHBIX (DOPM U THIIOB.

[Inanupyemble pe3y/ibTaThl

JlocTuKeHHE IUIAHUPYEMBIX pE3YyJbTaTOB B OCHOBHOM IIKOJE IPOMCXOJUT B KOMILIEKCE
MCIOJIb30BAHUS YETHIPEX MEKAUCHUIUIMHAPHBIX Y4eOHbIX MTporpamm («PopMupoBaHHE YHUBEPCATIbHBIX
yueOHbIX aercTBuiy, «PopmupoBanne MKT-kommereHTHOCTH oOydarommxcs», «OCHOBBI y4eOHO-
HCCIJIEIOBATENbCKOM U MPOEKTHOM EATEIbHOCTUY, «OCHOBBI CMBICIIOBOTO YTEHHS U PAOOTHI C TEKCTOMY)

n y‘le6HbIX IIporpamMmel 110 BCEM MMpeAMETaM, B TOM YHCJIC I10 (1)I/I3I/IK6.

Peanmzamust mporpaMMbl  CIOCOOCTBYET — JOCTHXKCHHIO — OOYYAIONUMUCS — JIMYHOCTHBIX,

METaNpPEIMETHBIX U MIPEIMETHBIX PE3YyIbTaTOB OCBOEHUS yUeOHOIO IIpeIMeTa.
JJUYHOCTHBIE PE3YJ/IbTATbBI

IIaTpuoTHYECKOE BOCOUTAHUE:

MPOSIBJIEHUE UHTEpPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (hr3HuecKoi

HayKH;
. LIEHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX (DU3UKOB.

FDa)KI[aHCKOC U AYXOBHO-HPABCTBCHHOC BOCIIUTAHUC!

® TOTOBHOCTH K AKTHBHOMY YYaCTHUIO B O6Cy)K,I[CHI/II/I 06IJ_ICCTBCHHO—3H8.‘II/IMBIX u

OTHUYCCKUX np06neM, CBA3AaHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM I[OCTI/I)KGHI/Iﬁ q)HBI/IKI/I;
® OCO3HAHUC BA)KHOCTU MOPAJIbHO-3THUYCCKUX IMPUHIUIIOB B ACATCIIBHOCTU y‘{éHOFO.

DCTETUYECKOE BOCITUTAHUE:

° BOCIIpHUATUC OCTCTUYCCKUX KA4YCCTB (1)I/I3I/I‘IeCKOI\/'I HayKu: eé rapMOHHUYHOI'O

MOCTPOCHUS, CTPOroCTU, TOYHOCTH, IAKOHUYIHOCTH.

LIeHHOCTH HaYYHOI'O IMO3HAHMUS:




. OCO3HaHME LIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS

MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISAIONICH KYIbTYpHI;

. pa3BUTHE HAYYHOW JFOOO3HATENBPHOCTH, WHTEpPECa K HCCIEI0BATEIbCKOM
JIeSATEeTbHOCTH.

(DODMI/IDOBaHI/Ie KYJIBbTYPBI 310POBbA U OSMOIIMOHAJIBHOT'O 6J13.I‘OHOJIV‘H/I$II

® OCO3HAaHHUC OCHHOCTH 0e30macHoro 06pa3a KHN3HU B COBPEMEHHOM
TCXHOJIOTHYCCKOM MUPE, BAXKHOCTHU IIPABUJL 0e30I1acHOro MOBCACHMA HA TPAHCIIOPTE, HA AOpOrax,

C SJICKTPUYCCKHM U TCIIJIOBBIM 060py11013aH1/1eM B JOMAIlIHUX YCJIOBUAX;

. c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OUIMOKY U

TAKOr'o K€ ImpaBa y Apyroro 4€JI0BCKa.

TpyaoBoe BOCIMTAHHE:

M AKTUBHOC Y4YaCTHC B PCHICHUU IPAKTUUCCKHUX 3aJaq (B paMKax CEMbH, HIKOJIbI,
ropozaa, Kpaﬂ) TEXHOJIOTHYECKON H COHH&J’IBHOﬁ HaIIpaBJICHHOCTH, Tpe6y'IOH_H/IX B TOM 4YHCIIC U

buznyecKux 3HAHHUIA;
. MHTEpPEC K MPAKTUYECKOMY M3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOI.

DKOJOTHUYECKOE BOCITUTAHUE:

® OpHUCHTalHA HA MPUMCHCHUC CI)I/ISI/I‘-ICCKI/IX 3HaHUM Ui peIICHUA 3a/1a4 B oOactu
0pr>1<a}01uel71 CpC€abl, IMIAaHUPOBAHUSA IMOCTYIKOB M OLICHKHW HX BO3MOXHBIX HOCJ'IC)ICTBPIfI JJIA

OKPYXAaIOIIE Cpebl;
. OCO3HaHHE II00aNFHOT0 XapaKTepa SKOJOTHIECKHUX MPOOIeM U IMyTel UX peleHHsL.

AI[aHTaIII/ISI O6V‘-IaIOHI€FOC$I K UBMCHATONHNMCA YCIIOBHUAM COIII/IHJIBHOﬁ )41 HDI/IDOI[HOﬁ CpCabI:




HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIpU BBIITOJIHCHUN I/ICCJIGILOBaHI/Iﬁ " IPOCKTOB

(bHSPI‘ICCKOﬁ HAIpaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHHUAM APYTHUX;

. MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO e TeIbHOCTD;
. MOTPEeOHOCTH B dbopMupoBaHUU HOBBIX 3HAHU, B TOM
4yucIie

(bOpMy.TII/IpOBaTB nJaCH, IOHATHA, TUIIOTC3bI O (1)I/ISI/I‘ICCKI/IX 00BEKTax u SABJICHUAX,

. OCO3HaHME Ne(UIMTOB COOCTBEHHBIX 3HAHMH W KOMIIETEHTHOCTEH B 00iacTu
bu3uKy;

. IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

. CTpeMJICHUE aHAJM3UPOBATh U BBISBIIATH B3aUMOCBSI3U PHPOIBI, O0IIECTBA U

O9KOHOMUKH, B TOM YHCJIC C HCIIOJIb30BAHHEM q)HBI/I‘ICCKI/IX 3H8,HI/II>1Q

. OLICHKA CBOMX JICHCTBUM C y4ETOM BIIMSIHUS HA OKPYKAIOILLYIO CPENy, BO3MOXKHBIX

[JI00AJIbHBIX [MOCIENCTBUM.
METAIIPE/IMETHBIE PE3YJ/IbTATHI
VHuBepcalbHbIE IO3HABATEIbHBIC ICHCTBHS

ba3oBrle Jornyeckue NeicTBUL:

. BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHUI);

. YCTaHABJIMBATh CYLECTBEHHBIH MPU3HAK KJIacCU(PHUKALMU, OCHOBaHMS JUIsl 0000IIEeHNs U
CpaBHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYMs] B paccMaTpuBaeMbIX (hakTax, JaHHBIX U

Ha6J'IIO)IeHI/IHX, OTHOCAIIHUXCA K (1)I/IBI/ILIGCKI/IM SABJICHUSAM,

° BbIABJIATE TPUYHUHHO-CICACTBCHHBIC CBA3HW IIPU HU3YUYCHHUU q)HSI/I‘IGCKI/IX SIBICHUN W
mponeccoB; A€jaTb BBIBOAbI C HCIIOJB30BAHHUEM ACAYKTHBHBIX W HWHIAYKTHBHBIX }’MOSaKJ'II-OLIGHI/II\/'I,

BBIABHUI'aTh THITIOTC3bI O B3aUMOCBA3AX (I)I/I3I/I‘-ICCKI/IX BCJIMYMH,

. CaMOCTOSITENIbHO BBIOMpATh CIOCO0 pelieHus: yueOHoi (u3nueckoit 3aauu (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pelIeHHs, Bbl OOp Haubojee MOAXOJAIEro C YYETOM CaMOCTOATEIbHO

BBIACIICHHBIX KpI/ITCpI/ICB). bazoBrie ncciaenoBaTeabCKyue JSHCTBUS:

® HCIIOJI30BAaTh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT ITIO3HAHU,



. IPOBOJUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY OIIBIT, HECIOXKHBINA (pr3nyecKuii

OKCIICPUMCEHT, HEOOJIbIIIOE HCCICIOBaHUC (1)I/I3I/ILICCKOFO SIBJIICHUS,

. OLICHUBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIMIO, MONYYECHHYIO B XOJe

HCCIICAOBAHUS UJIN SKCIICPUMEHTA,

CaMOCTOSITENILHO (OPMYITUPOBATH 000OIIEHUS ¥ BBIBOJBI IO PE3yJIbTaTaM IMPOBEAEHHOTO

Ha6J'IIOI[eHI/IH, OIlbITa, UCCIICOOBAHUI,

® IIPOTrHO3UPOBATE BO3MOXKHOC I[a.]'[BHefII.HCG Pa3sBUTHEC (bl/ISI/I‘IeCKI/IX IIPpOLECCOB, a TAKXKEC

BbIABUT'aTb NPCAIIOJIOKCHUS 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ nadopmanuen:

. NPUMEHSTh Pa3UYHBIE METOJbI, WHCTPYMEHTHl M 3alpOChl NpPU TOHCKE U O0TOOpe

UH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON yueOHOW (PU3NYecKoi 3a1auu;

. AQHAIN3UPOBATh, CUCTEMATU3UPOBaTh M HUHTEPIPETUPOBATH HHPOPMALMIO PA3IUYHBIX

BUIOB U (pOPM IIPEICTABICHHUS;

. CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMy MpeAcTaBieHUs HHGOPMALMU U
WUTIOCTPUPOBATh PEIIaeMble 3a7aud HE CIIOKHBIMU CXEMaMM, JHarpaMMaMi, MHON rpadukoid U uX

KOM6I/IHaHI/I${MI/I. yHI/IBepcaJ'IBHBIe KOMMYHUKATHBHBIC JIeHCTBUS

OO6i1ieHue:

. B X0J1€ 00CyXJIeH!s yueOHOIro MaTepuana, pe3yJbTaToB JJaOOpaTOPHBIX pabOT U MPOEKTOB
3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYXJAaeMOM TEMbl U BBICKA3bIBAaTh WJIEH, HAIIEJICHHBIC HA PELIECHUE

3a/1a4d ¥ TojiepkaHue 0JaroKenaTeIbHOCTH OOIIECHMUS;

M COIIOCTABJIAITb  CBOM  CYXIACHUA C CYXICHUAMHU JpPYIruxX YYaCTHHUKOB JMajliora,
06Hap}I)KI/IBaTI) pas3inune u CXoaCTBO HOSHHHﬁ; BbIpaXXaTh CBOIO TOUKY 3pCHHA B YCTHBIX U ITMCbMCHHBIX
TCKCTAax, HY6HI/I‘IHO NpEaACTaBJIATE PE3YJILTAThl BBIITOJHCHHOI'O (1)I/ISI/I‘~IGCKOFO OIIbITa (BKCHCpI/IMeHTa,

HUCCICa0BaHUsd, HpOGKTa). CoBMecTHas ACATCIIBHOCTDb (COpr,I[HI/ILIeCTBO)Z

. MOHMMATh U UCIOJb30BaTh MPEUMYIIECTBa KOMaHAHON M MHIMBUIYaJTbHOU pabOThl MPHU

peLIeHUH KOHKPETHON (U3UUECKOM MpoOIeMbl;

° INpUHUMATh LCIU COBMECTHOU ACATCIIBHOCTH, OPraHU30BLEIBATH )IefICTBHSI no eé
JTOCTIDKCHHIO: PacpeiessiTh POJIH, 00CYKIaTh MPOIIECCH M Pe3yJIbTaThl COBMECTHOM pabOoTHI; 000011aTh

MHCHUS HCCKOJBbKHX J'IIOI[GIZ;



M BBINIOJIHATE CBOK 4YaCTb pa6OTLI, A0CTUrasd Ka4CCTBCHHOT'O pPE3yJibTaTa IIO CBOCMY

HaIIpaBJICHUIO U KOOPAHUHUPYSA CBOU HeﬁCTBHH C JpyruMu 4i€HaMu KOMaH/bI;

. OLICHUBATh KauyeCTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO

c(hOpMYJIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS. YHUBEPCATbHBIC PETYISTUBHBIC JEHCTBUS

Camoopranu3anus:

BBISIBJIAATH IPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalUX, TPEOYIOIUX IS PEIICHUS

(bu3nyecKux 3HaAHUI;

® OpPHUCHTHUPOBATLECA B PaA3JIMYHBIX IIOAXOJAaX IIPUHATUA peH_ICHI/Iﬁ (I/IHI[I/IBI/I,Z[yaJ'II)HOG,

IPUHITHUE PELLICHUS B IPYIIE, IPUHATHE PELICHUH IPYIIOi);

® CaMOCTOATCIIBHO COCTABJIATL aAJITOPUTM PCHICHUSA (1)H3HHGCKOﬁ 3aJa4yud HWJIKW IIJIaHa
HCCJICAOBaHUsA C y‘IéTOM HMCIOIIUXCA pPECypCoOB U COOCTBEHHBIX BOSMO)KHOCT@I‘/‘I, ApTryMCHTUPOBATDH

IIpeIaracMble BApUAHTBI PEIICHMI;
. JienaTh BBIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOIb (pediiexcus):

M AaBaThb aICKBATHYIO OLCHKY CUTYAallMH U NIpCJiarath IjiaH e€ U3MCHCHMUA,

° OOBICHSATH MPUYIUHBI JOCTHUIKCHUSA (HC)IOCTI/I)KGHI/I?[) PE3YIbTATOB ACATCIBHOCTU, JaBaTh

OLIEHKY NPHOOPETEHHOMY OIIBITY;

. BHOCHUTH KOPPEKTUBBI B JEATEIHHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS (PU3UUECKOTO
WCCJIC/IOBAHMUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, HW3MEHHUBIIUXCS CHTYaIUMH,

YCTAaHOBJICHHBIX OI_HI/I60K, BO3HHKIIINX prI[HOCTCfI;
® OLCHUBATb COOTBECTCTBUEC PE3yJIbTaTa LUCIIU U YCIIOBUAM.

OMOUMOHATbHBIN UHTCIICKT:

. CTaBUTh ce0s1 HA MECTO APYTOT0 YEJIOBEKA B XO/I€ CIIOPa UM TUCKYCCHH Ha HAYYHYIO TEMY,

MMOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO.
[Ipunsitue ceds u ApyTUX:

. IpU3HABaTh CBOE MPaBO Ha OMIMOKY IPU pelIeHnH (PU3NUECKUX 3a/1a4 WIH B YTBEPIKICHUAX

Ha HAYYHBIC TCMbI U TAKOC KC MPaBO APYTOToO.



IIPEJ/IMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3yabTaThl HA 0a30BOM YPOBHE OTPAXKAIOT COPMHPOBAHHOCTH y OOYUAIOUIUXCS

YMEHUM:

: UCIIOJIB30BaTh IOHATHSA: Macca U pa3sMepbl MOJCKYJ, TEIUIOBOE IBH)KEHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHHS BEUIECTBA, KPUCTAIUIMYECKHE M aMOp(dHbIE Tena, HACBHIIICHHBIA U
HEHACBIIICHHBINA I1ap, BJIAXHOCTb BO3/YyXa; TEMIIEpaTypa, BHYTPEHHssI DHEPIUs, TEILUIOBOM JIBUIaTEb;
9JIEMEHTApHBIN IEKTPUUECKUH 3apsill, DJIEKTPUUECKOE I10JIE, TIPOBOJHUKU U TUAIEKTPUKH, IIOCTOSHHBIN

NEKTPUUECKUN TOK, MATHUTHOE TIOJIE;

. pasnuuath sABJIEHUS (TEIJIOBOE pacIIMpeHHe/ckaTue, TeIulolepenada, TEIUIOBOE pPaBHOBECHE,
CMauyuBaHue, KallWUIAPHbIC SBJICHUs, HCIAPEHUE, KOHJCHCAlUs, IUIABJICHUE, KpUCTaJIU3aus
(oTBepaeBaHKe), KUTIEHUE, TEIUIoNnepeaaya (TerIonpOBOHOCTh, KOHBEKIIUS, N3JIYUCHHE); DIICKTPU3ALIHS
TeJl, B3aMMOJIEHCTBHE 3aPsI0B, IEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AUMOJICHCTBHE
MarHuToB, JIEHCTBME MArHUTHOTO IOJII HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs WHAYKIHS) TIO
OIMCAHUI0 WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIONIMX NaHHOE (hHU3MUECKOe

SIBJICHUE,

. pacrio3HaBaTh MPOSIBIIEHHE U3yUCHHBIX (PU3HMUECKUX SIBICHUI B OKPYXKAIOIEM MUPE, B TOM
yrcie GU3NIECKue SIBICHHS B IPUPO/IE: MOBEPXHOCTHOE HATSHKEHNUE U KAMJUIAPHBIE SIBJICHUS B IPUPOJIE,
KpHUCTaJIbl B IpUpoe, u3nyueHue CosHia, 3aMep3aHue BoJOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, MHes, CHera; JJIGKTPUUYECKHE SIBJIEHUS B aTMocdepe, 3JIEKTPUYECTBO >KHUBBIX OPraHHU3MOB;
MarHuTHOE Iojie 3emiu, Apeid MO0 COB, pOJb MarHUTHOTO MOJS Ul JKU3HU Ha 3emile, MOJIIPHOE
CUSIHUE; TpU 3TOM MEpPEeBOAUTH MPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIIENATH CYIIECTBEHHbIE

CBOWCTBa/MpU3HAKU (PU3UUECKUX SBICHU;

. ONMCHIBATh U3YyYEHHbIE CBOMCTBA TeNl U (PU3MUECKUE SIBJICHUS, MCIONb3Ys (U3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPrus, KOJMWYECTBO TEIJIOTHl, YyJAelbHas TEIUIOEMKOCTh
BEIIECTBA, y/AeibHAs TEIUIOTA IUIABJICHHMS, YJeNbHas TeIUIoTa MapooOpa3oBaHUs, yjAeibHas TEIoTa
CrOpaHHusl TOIUIMBA, KO3((PUIIMEHT MOJIE3HOTO EHCTBUS TEIIOBOM MallliHbI, OTHOCUTEIbHAS BIaYKHOCTD
BO3/yXa, JJIEKTPUYECCKUH 3apsll, CUIIA TOKA, DJIEKTPUYIECKOE HANPSHKEHHUE, COTPOTUBIEHUE ITPOBOJHMKA,
yZIelbHOE COIPOTHBIIEHHE BEIIECTBa, padOTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA); NMPH OMHCAHUH
NpPaBUIBHO TPAKTOBAaTh (PU3UYECKUH CMBICT HCIOJB3YEMbIX BEIWYHH, OOO3HAUCHHS W EIAUHUIIBI
(bu3nYeCKUX BEIUYUH, HAXOAUTh (DOPMYIIbI, CBA3BIBAIONINE JAaHHYIO (PU3HUYECKYIO BEIMYUHY C IPYTUMU

BCJIIMYMHAMU, CTPOUTD T’ pa(l)I/IKI/I N3YUYCHHBIX 3aBHCUMOCTEM (bI/ISI/IquKI/IX BCJIMYMH,



. XapaKTepu30BaTh CBOIMCTBA Tell, GU3NYECKUE SBJICHUS U IPOIIECCHI, UCTIONb3Ysl OCHOBHBIE
II0JIO’KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHUS BEUIECTBA, MIPUHIIMII CYNIEPIO3ULUH T1OJIEH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsza, 3akoH OMa AJs yyacTka 1enH, 3akoH J[xoyins -
JleHua, 3aKOH COXpaHEHHsI SHEPTHH; IIPH STOM JaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA M 3alKCHIBATH

€T0 MAaTEMATHUYCCKOC BBIPAXKCHUC,

. 00BSACHATH (PM3MUECKUE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIC M B KOHTEKCTE CHTyaIui
MPaKTUKO- OPHEHTHUPOBAHHOIO XapakTepa: BBISBIATH MPUUYUHHO-CIEJCTBEHHbIC CBSI3U, CTPOUTH
00BbscHeHHE U3 | - 2 TOTMYECKHX IIAaroB ¢ ONMOPOH Ha 1 - 2 W3yUeHHBIX CBOMCTBA (PU3UUECKHUX SIBJICHHH,
bu3nyeCKnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemiath pacu€THbIe 3a7aud B 2 - 3 NeiCTBUS, UCIIONb3YS
3aKOHBI U (DOPMYJIBI, CBS3BIBAROINME (PU3UYCCKUE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJla4d
3aMMChIBaTh KPATKOE YCIOBHE, BBISIBIISITh HEJOCTATOK JIAHHBIX JIJISl PEIICHUS 3a/1a4M, BEIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE Ui €€ pelleHHs], TPOBOAUTh PAacu€Thl U CPABHUBATH MOJIyUYEHHOE 3HAUYCHHUE

(1)1’13H‘I€CKOﬁ BCJIMYHHBI C U3BECCTHBIMU JaHHBIMHU,

® paciio3HaBaThb HpO6J’I€MLI, KOTOPBIC MOKHO PCIIUTH IIPHU IOMOIIH (1)I/ISI/I‘IGCKI/IX MCTOAOB,
HCIIOJIB3YyA  OIMMCAHUEC  HCCIICOOBAHUA, BBIACIIATL  IIPOBEPACMOC  IIPCAIIOJIOKCHUC, OLICHHUBATh

IMMPaBUJIBHOCTDb MMOPAAKa MPOBCACHUA NCCIICAOBAaHMs, 1€J1aTh BBIBOIbI,

. MIPOBOAMTD OIBITHI IO HAOTIOECHUIO (PU3MUECKUX SBICHUN WK (U3NYECKUX CBOWCTB TEJ
(KanmWJUTSIpHBIE SIBJICHUS, 3aBUCMMOCTH JaBJICHHUS BO3JyXa OT €ro 00bEéma, TeMmeparypbl; CKOPOCTH
Mpoliecca OCThIBAHUS/HArPEBaHUSI TIPU U3TYUYEHUHU OT I[BETA M3JIyYarONIeH/TOTIIONIAI0IICH TOBEPXHOCTH;
CKOPOCTb MCIAPEHUs BOJbI OT TEMIEPATYPHI )KUAKOCTH U IJIOIIAIU €€ MOBEPXHOCTH; AIEKTPU3ALIUS TE
¥ B3aUMOJICHCTBUE AJICKTPUYECKUX 3apsOB; B3aHMMOJICUCTBHE TOCTOSHHBIX MAarHUTOB, BU3yaJIH3alvs
MarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB; ICMCTBUSI MATHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM, CBOMCTBA
JMIEKTPOMArHuTa, CBOMCTBA SJIEKTPOABUTATENS TOCTOSHHOTO TOKa): (OPMYJIHUPOBATh IMPOBEpPSEMBIC
MPENONIOKEHUs, cOOUpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO OOOPYIOBAaHMS; OMUCHIBATH XOJ OIBITA U

bopMyITUpOBaTh BHIBOJIBI;

M BBITIOJIHATH IPAMBIC U3MEPCHU TEMIICPATYPHI, OTHOCUTEIbHOHN BIIAXKHOCTHU BO3yXa, CUJIbI
TOKA, HAIPAKCHHUA C HCIIOJIB30BAHHMEM aHAJIOIOBBIX HpI/I60pOB n JaT4YuKOB (1)I/ISI/I‘IGCKI/IX BCJIIMYHH,

CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;

M MMpOBOAUTL HCCICOAOBAHUC 3aBUCUMOCTH O,[[HOﬁ (1)I/I3I/I‘ICCKOI‘/’I BCIIMYHUHBI OT I[perﬁ C
HCIIOJIB30BAHHUEM TIPAMBIX I/ISMepeHI/II\/'I (SaBI/ICI/IMOCTL COIIPOTUBJICHUA IIPOBOAHHMKA OT €T0 IJIWHBI,

mIiom@aayn MnmonepeyHoro CCUYCHUA M YACIHLHOI'O COIIPOTUBJICHHA BCHICCTBAa IPOBOJHHKA, CHJIBI TOKAa,



UYIIEro 4Yepe3 MPOBOJHUK, OT HAIMPSDKEHUS HA IPOBOJHUKE; HMCCIEHOBAaHUE MOCIEAOBATEIBHOTO U
NapajuleIbHOTO COEJUHEHUM MPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAHHE, COOMpPATh YCTAHOBKY U
BBIMOJHATh HM3MEPEHHUs, Cienys NpeIOKEHHOMY IUIaHy, (PUKCUpOBaTh pPE3yJbTaThl MOJYyUYEHHOM

3aBUCHMOCTH B BUJC Ta6JII/ILI u Fpa(bI/IKOB, ACJIaTh BBIBOJELI 11O PE3YyJibTaTaM UCCICAOBAaHUA

. IPOBOJUTh KOCBEHHbBIE H3MEPEHUs (QU3MUECKUX BeNUYMH (yIelbHas TEeIIOEMKOCTb
BEIL[ECTBA, CONPOTUBJICHUE IPOBOJHMKA, PabOTa U MOIIHOCTb 3JIEKTPHUUYECKOTO TOKA): IUIAHHUPOBATbH
U3MEpeHusi, COOMpPATh HKCICPUMEHTAJBHYIO YCTAaHOBKY, CIEAYS TMPEII0OKEHHOM HWHCTPYKLUUH, U

BBIYHMCIIATH 3HAYCHHUEC BCJIMYHHBI,

. coOmonaTh  MpaBuUiia TEXHUKU 0e3omacHOCTH npu  pabore C
1a00paTOPHBIM

000pyI0BaHUEM;
. XapaKTepH30BaTh NPUHIHIIBI JEUCTBUS U3YUYCHHBIX MPHUOOPOB M TEXHHUYESCKUX YCTPONCTB

C OIOpOH Ha WX OmHcaHus (B TOM YHUCIIE: CUCTEMa OTOIUICHHUSI JOMOB, TUTPOMETp, MapoBasi TypOWHa,
aMIEpMETp, BOJBTMETP, CUYETUMK OJIEKTPUUYECKON DSHEPruu, >3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
HarpeBaTeNbHBIE JIIEKTPONPUOOPHI (MIPUMEPHI), AIIEKTPUUYECKUE NPEIOXPAHUTENH; 3IIEKTPOMArHUT,
JIEKTPOABUTaTEb MOCTOSIHHOTO TOKA), MCIONb3Yys 3HAHUS O CBOMCTBAaX (DM3MUECKUX SIBICHUN H

HEoOXouMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPONUCTBA U U3MEPUTENIbHBIE TPUOOPHI 110 CXeMaM
U CXEMaTHMYHBIM PHUCYHKaM (PKUAKOCTHBIN TEPMOMETp, TEPMOC, MCUXPOMETpP, TUTPOMETP, JIBUraTEIb
BHYTPEHHEI0 CropaHusi, 3JEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUYECKUX Leneil ¢
HOCJIEIOBATENbHBIM M TapajuleJIbHBIM COEAMHEHUEM DJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAUYEHUS

3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

. OPUBOJIUTH  MPUMEPHI/HAXOJUTh HWHGOPMALIUIO O pUMepax MIPAKTUYECKOTO
WCIIOb30BaHUs (DU3UYECKUX 3HAHUHN B MOBCETHEBHOW JKH3HU JJIsl o0ecriedeHus: Oe30MacHOCTH TpH
oOpallleHuu ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 30POBbs U COOTIOCHHS HOPM

9KOJIOTUYECKOTO MTOBEJICHUS B OKpPYKarOUIEH cpefie;

. OCYHIECTBIISITh MOMCK HH(pOpManuu (U3MUEcKOro cojepkaHus B cetu HHTepHer, Ha
OCHOBE MMEIOIINXCS 3HAHUH 1 My TEM CpaBHEHUS TOTIOJIHUTENbHBIX HCTOUHUKOB BBIJIENIATH HHPOPMALHIO,

KOTOpasi SIBJISIETCS] IPOTUBOPEUUBOI HIIM MOKET ObITh HETOCTOBEPHOM;



. UCIIOJIb30BaTh TPU BBINOJHEHUH YYEOHBIX 3alaHUi HAyYHO-TOMYJSPHYIO JIUTEpaTypy
buznyecKkoro cojepxaHusi, CIpaBOYHbIE MaTepUalbl, pecypchl cetu MHTepHeT; BianeTh nmpuéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMALIUK U3 OHON 3HAKOBOM CHCTEMBI B IPYTYIO;

: CO3/1aBaThb COOCTBEHHBbIE ITMCBMEHHbIE M KpaTKUE YCTHBbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOr0 COJEp’KaHWs, B TOM YHUCIE IyOJINYHO
IIPEACTABIIATh PE3YJbTaThl IPOCKTHOM WJIM HCCIEAOBATEIBCKOW IEATEIBbHOCTH; IIPU 3TOM I'PaMOTHO
UCTIOJIb30BaTh M3YyUCHHBIH NOHATHHHBIN ammapar Kypca (U3HMKH, CONPOBOXKIATh BBICTYIUICHUE

MpE3EHTALIUECH;

. OpY BBIIOJHEHUU YUYEOHBIX TPOEKTOB U HCCICAOBAHMMA (U3NYECKUX MPOIECCOB
pacrpeneniaTe OO0s3aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 33JayaMM, CIEAUTH 3a
BBINOJIHEHUEM IlJIaHa JAEUCTBUI U KOPPEKTHPOBATh €ro, aJleKBaTHO OLIEHMBATh COOCTBEHHBIN BKIaJA B
JEATEIbHOCTh TPYIIIBI; BBICTPAUBATh KOMMYHUKATHMBHOE B3aUMOJCUCTBUE, IPOSIBIAA TOTOBHOCTH

paspemaTh KOH(IJIUKTHI.
Cnoco0bl OleHKH YPOBHS J0CTHKEHHUS 00y4aI0IIUXCS

® KauecTBo MOATOTOBJICHHOCTH Y4YalIUXCA OIPEACTIACTCA Ka4uCCTBOM BBIIIOJIHCHHBIX UMH
pa60T. KpHTepI/IeM OLICHKKW B JAHHOM CJIy4dac SBJISICTCA CTCICHb OBJIAACHHWS HABBIKAMH pa6OTLI,
CaMOCTOATCIbPHOCTD M 3aKOHYCHHOCTD pa6OTI)I, TIIATCJIbHOCTDL SKCIICPUMECHTA, HAYYHOCTD IIPpEAjIaracMoro
peHiCHUA HpO6J’IeMH, BHEIIIHUM BHO M Kade€CTBO pa6OTLI an/I60pa nin MOACIHU, COOTBCTCTBUC

UCCIIEI0BATEIbCKON PabOThl TpeOyeMbIM HOPMaM U MpaBuiiaM 0(hOpMIIEHUS.

. [ToompuTenpHOM (HOPMON OIEHKH TpyJa YYalIUXCsl SBISIETCS JTEMOHCTpaIrus pador,
BBINIOJIHEHHBIX YYallUMHUCS M BBICTYIUICHHE C pe3yJbTaTaMH MCCIEAOBAHUM MEPE] pa3IuYHbIMU
ayuTOpusMH (B KJlacce, B CTApIIUX M MIIAIIMX KJaccax, YUYUTENsIMHU, NeAaroraMu JAOMOJHUTEIHHOTO

0o0pa3oBaHMs1) BHYTPH JIUILIES.

. Pabora ¢ yuebHbIM MaTepuanioM pa3HOOOpa3HbIX (HOPM JAET BOZMOMXKHOCTH KAXKIOMY HX
yyaluxcs NposiBUTh CBOM CITIOCOOHOCTH (B 007aCTH CHCTEMATU3alMU TEOPETUYECKUX 3HAHUM, B 00J1aCTH
peleHNs CTaHAAPTHBIX 33/1a4, B 00J1aCTH pellieHHs HECTaHIapTHBIX 3aj1ay, B 00JaCTH UCCIIE0BATENbCKOIM
pabotsl u T.1.). CUTyaruu ycrexa, CO3/1aloIIHe MOJI0KUTEIbHYI0 MOTUBAITUIO K ACSITEIHBHOCTH, SIBIISTIOTCS

BaXHbBIM (I)aKTOpOM Pa3BUTHUA TBOPUCCKUX U MMO3HABATCIIbHBIX CIIOCOOHOCTEH ydamuxcs.

® d)opMa arTrecranuu: 3a4€T MO BBIIIOJHEHUIO SKCIICPUMCHTAJIbHBIX 3a)1aH1/1171 U PCHICHUIO

pacyETHBIX 3a7a4.



Coaep:xanue nporpaMmmsl

Cooeprrcanue uzyuaemozo Kypca 6 7 Kuacce

1. llepBoHaYaIbHBbIE CBeIEeHUS 0 CTPOEeHUHU BenlecTBa (7 1)

Lena nenenust m3mepurenbHOro mnpuodopa. OmpenesieHUE LEHBI JCJICHHUS W3MEPUTEIBLHOTO
nuMHapa. OnpeneneHue reoMeTpUuYecKuX pa3MepoB Tena. M3rorosnenne n3aMepuTesbHOTO IUIMHAPA.

W3mepenue temiieparypsl Tena. Mamepenue pazmepoB Manbix Ted. M3MepeHue ToImKHb TucTa Oymaru.

2. BzanmopeiictBue Tes (12 4)

W3mepenne CKOpOCTH [JBWXKEHHUS Tena. V3MepeHune Macchl Tella HENmpaBUIbHOH (HOpPMBI
W3mepenue niaoTHOCTH TBeporo Tena. M3mepenue oobema myctoTsl. MccneqoBanue 3aBUCUMOCTH CHUJTbI
TSKECTH OT Macchl Tena. OnpeneneHne Maccsl 1 Beca Bozayxa. ClI0)KeHHe CUJI, HAalIPaBJIEHHBIX 110 OJHOU
npsiMoii. M3MepeHue >kecTKOCTH TNpyxHuHbBL. V3Mepenne kod(d(UIMeHTa CHIIBI TPEHHS CKOJBKCHHS.

Pemenue HCCTAaHIAaPTHLIX 3aaa4.

3. laBienue. /laBjenue :kuakocreii u ra3os (7 1)

HccnenoBanne 3aBUCUMOCTH JaBJIEHHs OT IUIOLIAAM HOBEpXHOCTH. OnpeneneHue aBiIeHUS
TBEPJIOTO TeJa. Brramcienne cuiibl, ¢ KOTOPOi aTMocdepa JaBUT HA MOBEPXHOCTH cTona. OnpeneneHue
Macchl Tella, IaBarolero B Bojae. Onpeenenye mIoTHOCTH TBEPIOTO Tena.

Onpenenenre o0bemMa Kycka Jibja.

4. Padora n MOIIHOCTH. JHeprus (8 u)

Boruncnenue paboThl M MOIIHOCTH, pa3BUBAaEMOW YYEHHMKOM IpH moabeme ¢ 1 Ha 3 a3Tax.
Onpenenenue BeIMIpbIa B cuiie. HaxoxxaeHne neHTpa TshkecTH miockoit ¢purypsl. Berancnenne KI1/]
HAKJIOHHOM IIIOCKOCTU. M3MepeHne KMHETHYeCKON dHepruu. M3mepeHue NOTEHIHMAIbHOW SHEPIHH.

Pemenue HecTangapTHHIX 3a4a4.

8. Temaruyeckoe NUIAaHUPOBAHHE

Ne Tema 3ausaTus

3aHATUSA

Koa-B0 | mipakruueckasn

9aCOB padora

BBojanoe 3ansTre. MHCTpYKTaX MO TEXHUKE
0€30IIaCHOCTH.




IlepBoHaya/IbHBIE CBeIeHNsI 0 CTPOECHUM BenlecTBa (74)

2 OkcniepuMeHTaNbHAs pabora Ne 1 «OnpenencHue 1
[[EHBI JICJICHUS PA3IMYHBIX TIPUOOPOBY.
3 OKcrepuMeHTaiabHass  pabora No 2 1
«OrnpeneneHue reoOMeTpUIECKIX Pa3MeEPOB TEI».
4 [IpakTrueckas padora Ne 1 1
«M3roToBiieHNE U3MEPUTEIBLHOTO LIUIUHAPAY.
S OkcniepuMmeHTaNbHAs pabora Ne 3 «M3mepenue 1
TEMIIepaTypbl TEID.
6 OkcnepuMeHTanbHast padora Ne 4 «3mepenue 1
pa3MepoB MaJbIX TE.
7 OkcniepuMeHTaNIbHAss pabora Ne 5 «M3mepeHue 1
TOJIIIMHBI JIUCTA OyMaruy.
B3aumopneiictBue Tea (12 4)
8 DkcnepuMmeHTanbHas padora Ne 6 «M3mepenue 1
CKOPOCTH JIBHXKEHUS TEID).
9 Pemenue 3anay Ha Temy «CKOpoCTh 1
PaBHOMEPHOTO JIBUXKEHUS.
10 DxcrnepuMeHTanbHas padora Ne7 «3mepenue Macchl 1
1 Karu BOABDY.
11 OxcnepumeHTanbHas padota Ne 8 «M3mepenue 1
IUIOTHOCTHU KyCKa caxapay.
12 OkcnepuMeHTanbHast padora Ne 9 «M3mepenue 1
MJIOTHOCTHU XO35IMCTBEHHOT'O MBLIAY.
13 Pemenue 3anau Ha remy «IlnoTHOCTH BelecTBay. 1
14 OkcnepuMeHTanbHast padora Ne 10 1
«/ccnenoBanne 3aBUCUMOCTH CUJIbI TSXKECTU OT MAcChl
Tea».
15 OxcniepuMeHTainbHas padora Ne 11 «Ompenenenue 1
MAacchl U Beca BO3/1yXa B KOMHATE.
16 OxcnepumeHTanbHas padota Ne 12 «CrnoxeHue cu, 1
HaIPaBJIECHHBIX IO OJTHOM MPSIMOID».
17

OkcnepuMeHTanbHas padora Ne 13 «M3mepenue

KCCTKOCTH IIPYIKHUHED).




18 OkcnepuMeHTanbHas padora Ne 14 1
«M3mepenne ko3 duimenTa CHitbl TpeHus
CKOJIbJKEHUS.
19 Pemenue 3ana4 Ha Temy «Cuma TpeHUS. 1
JlaBiaenue. laBiaeHue skuaKocTed U ra3os (7 4)
20 DKkcrnepuMeHTanbHas padora Ne 15 1
«MccnenoBanne 3aBUCHMOCTH JJaBJIEHUS OT
IUIOLIA/IU TOBEPXHOCTH
21 OkcniepuMmeHTaNbHAsA pabora Ne 16 «Onpenenenue 1
JaBJICHUS LIUIMHAPUYECKoro Tena». Kak Ml BuIum?
22 DkcniepuMmeHTanbHas padora Ne 17 «Beraucienue 1
CHJIBI, C KOTOPOM aTMocdepa AaBUT Ha TOBEPXHOCTh
CTOJIa».
[ToueMy Mup pa3HOLBETHBIMH.
23 OkcnepumeHTanbHass padora Ne 18 «Omnpenenenue 1
Macchl TeJla, IUIaBAIOILETO B BOJEY.
24 OkcnepuMeHTalbHas padora Ne 19 1
«OnpeseneHune MIOTHOCTH TBEPAOIO TEJIAy.
25 Pemenne kauecTBeHHBIX 3a1a4 Ha TeMy «llnaBanue Tem». 1
26 OxcnepumeHTanbHas padota Ne 20 «M3yuenue 1
YCJIOBUM TUIABAHUS TEID).
Pabdora u MmomHoCTh. JHeprus (8 4)
27 OxcnepuMeHTasbHas padota Ne 21 «Breruncnenue 1
paboThl, COBEPIIIEHHOMN MIKOJIBHUKOM TIPH MObeMe C |
Ha 3 3Tax».
28 OkcnepuMeHTalbHas padota Ne 22 «Bpruucienue 1
MOIIIHOCTH Pa3BUBAEMOI IIKOJIBHUKOM IPH MOAbEME C
1 Ha 3 sTax».
29 DkcrepuMeHTanbHas pabora Ne 23 1
«OrnpeneneHne BBIMIPHIIIA B CHIIE, KOTOPBIN
JlaeT TOJBY)KHBIM U HETIOIBUKHBIN OJI0K».
30 Pemenue 3amau Ha Temy «PaboTta. MontHoCThY. 1
31 1

OkcnepuMmeHTanbHas padora Ne 24 «Bpruncienue

KII/] HaKJIOHHOM MIOCKOCTH.




32 OkcnepuMeHTanbHast padora Ne 25 1 1
«3MepeHre KHHETHYECKOM SHEPTUU TEIIay.
33 Pemenue 3anau Ha TeMy «Kunernueckast 3Heprus». 1
34 DkcrnepuMeHTaiabHas padborta Ne 26 «M3mepenue 1 1
M3MEHEHHUS MOTEHLIUATbHON YHEPTHUI.
UTOro: 34 27




2. COJEPKAHHE KYPCA C YKASAHHEM ©OPM OPT’"AHH3AIIMH 1 BH/TOB
AEATEJIBHOCTH
Cojepsranie nporpaMmel (8 kjaace — 34 vaca)

1. Tennoesoie aenerun — 8 uacos
Termnopoe pacumperue Teil. ITpoieccsl IUIaBIeHUs M OTBEPASBaHHS, HCITAPEHH A K KOHJIEHCALIMH.
Temmonepegaya. BaaXHOCTH BO3LyXa Ha pa3HBIX KOHTHHEHTaX.
IeMOHCT pAIHH:
1. HaOmromeHHe TasHHA IbJa B BOJE.
2. CKOpPOCTH HCTIApeHHA Pa3ITHYHBIX KHJIKOCTEH.
3. Temmopsie ABHraTeIH OYIYIOETO.
JIaGopaTopHbIe pPa0dOThL
HsmeHeHHs JUIHHBL TEllA IIPH HalrPeBaHHHU U OXIIaKISHHH.
OrmrBKa mapagHHOBOTO COMJaTHKA.
Habmroerne 3a mnaBIeHHeEM TThJa
OT 4ero 3aBUCHT CKOPOCThH MCTIAPEHUS JKUIKOCTH?
HaGmrofieHHe TemmnonpoBOAHOCTH BOIBI H BO3yXA.

S D) B

2. Dnexmpuueckue a6neHus — 8 4acoe

Muxkponmip. Mojenn aroma, ¢yIecTBOBapIme 10 Havana XIX. McTOpHsS OTKPBITHA H IS CTBHS
TalbBaHIUECKOTO 3TeMeHTa. McTopHs co3maHus 3MeKTpodopHOi ManmHEL. Ot BombTa. DIeKTpHYeCKIi
TOK B DIIEKTPONHTaX. JlamMima ¢ perymHpyeMoH ApKOCTHIO. JIeTeKTop KH. ABTOMATHYECKHH YTHUHBIH (hOHaph.
ABTOMaTHYECKHE OCBETHTEIH.

JAeMOHCT pANHH:

1. Mogemnu aToMOB.

2. lanbpBaHMYECKHE 3IEMEHTHI.

3. DmexTpodopHOii MaITHHEL

4. OrmprTel Bonbra 1 ['anbpaHu

JlaGopaTopHbie pagoThl:

1. Coszpanme ranbBaHHYECKHX SJIEMEHTOB H3 ITOJPYUHBIX CPECTB.

2. DIeKTPHYECKHH TOK B KHIKOCTIX CO3MaHHS «30II0TOr0 KITFOUHKay

3. Jlamia ¢ perynupyeMoi SpKOCTBIO.

4. JleTeKTOp K.

5. ABTOMAaTHUECKHI YITHYHBIH (HhOHAPD.

6. ABTOMAaTHYECKHE OCBETHTEIH.

3. Dnexmpomaznumnete sejieHus — 4 vaca
MarHuTHOE TI0TE B BelecTBe. MarHHTHas aHoMamsa. MarHuTHbIe 6YpH. PasHOBHIHOCTH
IJIEKT POU3MEPHTEIIbHBIX IIPHOOPOB. PasHOBHAHOCTH 31eKTPOJBHIaTeNeH.



Q!GMOHCT PalMM:

1. HarnsaHocTs NOBe/I@HHA BELIECTB B MATHHTHOM I10J12.

2. TIpeseHTalHH O MATHHTHOM TTONE 3eMITH H O MAaTHHTHBIX JVPIX.

3. JleMOHCTpalFd Pa3HOBHAHOCTEH AMEKTPOM3MEPHTEIBHEIX IIPHOOPOB.
4. HarmamHocTs pasHOBHIHOCTEH AIeKTPOJBHTATEIEH.

JladopaTopnbie pagoThL:
l. HcenemopaHHe pasTHYHEIN TEKT POHIMEPHTETEHBIX TIPHOOPOB.

4. Onmuveckue Asnerus — 8 uacoe

HCTOUHMKH CBeTa: TEIUIOBbIE, JEIOMHHECLEHTHbIE, HCKYCCTBEHHBIe. M3roTOBNCHHE KaMephl - OOCKYpa H
HCCIIeOBaHHE H300pakeHH A ¢ TIOMOLIBI MOIe/. MHOrOKpaTHoe H300pakeHHe IpeiMeTa B HEeCKOIbKHX
TUIOCKHX 3epKaiaX. F3rOTOBHIb IIEPHCKONL M ¢ ero MNMOMOIIBEY IpoBecTH HallrofeHHS [IpakTHUecKoe
HCITONb30BAHAE BOTHYTBIX 3€pKal. 3pUIeNbHbIE WUIO3HH, MOPOANacMble MIPeloMIeHIeM cBeTa. MHpaxH.
PasBHTHE BOTOKOHHONR ONMTHKN. HCIMOMb30BaHHE 3aKOHOB CBETA B TEXHHKE.

deMOHCT PALMM:

1. PasmiiHBIE HCTOYHHEH CBETa.

2. MzoGpaxeHHe IPe/iMeTa B HECKOIIBKUX ILUIOCKHX 3ePKANaX.

3. Hzobpaxerie B BOTHYTHX 3epKamax.

4. HMenonszoBaHHe BOMOKOHHON OMTHKH.

5. VerpolceTro GoToANMapaToOR, KHHOTPOEKTOPOR, KaTeHIOCKOMOR.

JIaGopaTopHLIe paGoThLL:

1. MsroTtopneHHe KaMepsl - 00CKYPA H HCCISAOBaHHE H30GPAKEHNA C TIOMOIIBIO MOJETH.

2. TIpakTHYeCKOE TIPHMEHEHHE IITOCKHX 3ePKAL.

3 [IpakTHYECKOS HCIONB30BaHHE BOTHYTBIX 3epKall.

4. W3roroBlieHHe MEPHCKOITa H HAGMIOAEHHS ¢ ITIOMOLIBEO MOZEIIH.

5. Yenosex u npupoda- 4

ABTOMATHKaA B HallleH ar3HH. [IpHMephl HCMOMB30BaHHA aBTOMATHYESCKHX YCTPOHCTB B Hayke, Ha
TIPOH3BOACTRE H B OBITY. Cpe/icTBa CRA3H. Pamio M TelmeBHAeHHe. AThTepHATHEHBIE HCTOUHHKH SHEPTHI.
Buupr srekrpocTaHii, Heo0xoarmMocTh SKOHOMHH IIPHPOJHBLX PECYPCOB H HCTIONb30BaHHA, HOBEIX
SKOJIOTHYHBIX 1 0e30TIacHBIX TEXHOIOTHH. Hayka 1 6e30IMacHOCTE IHOAEH.

JdeMOHCT paLMi:

1. hoToMATEPHATEL H CTIARIEL 10 TEME.

JIabopatopHble padorpL:

1. UzyueHne aelicTBHI CPeCcTB CBI3M, PALHO H TEICBHASHHA.

Temaruueckuil mian

Ne | Haspanue Tembl (paszgena) | Beero | H3 HEx ®opmbl KOHTpPOIA
JacoB
TeopHA OpaKTHKA
1 Tennossle SBIeHNA 8 3 ) HalOJIoJeHHE
2 DIEKTPHYECKHE ABIEHHS 3 | 7 HaOIFOASHHE, [IPe3eHT Al
3 IMEKTPOMarHHTHBIE ABICHHA | 4 2 2 TTpe3eHTALHS
4 OnTHYeCcKHe SBIeHHA 8 4 4 HaOIIOAeHHE, [IPe3eHT Ll
5 Yenopek M IpHpoaa 4 2 2 TIpE3EHTATHs
6 [Toxpegemiie HTIOTOB 2 2 BHKTOPHHA
HTOTO 34 12 22
3. TEMATHYECKOE ITJIAHUPOBAHHUE
Ne | Hasganme Tembl Bceero | M3 mux yyi Gopvpl | Popmb
(pazjena) YACOB OpPraHu3a | KOHTPOJIsI
TEO | mpak OHH
pua | THra 3AHATHI
1 Tennogble 8 3 5 (CaMOCTOATEILHO




ABJICHHSA bOPMYTHPYIOT

1/1 | PasHooGpaswue TO3HaBaTEIbHYIO 3afa4y. | Oecena
TETUIOBBIX SBIIESHHH. VYMEeIT ¢ TIOMOIIBIO
TemnmnoBoe BOIPOCOB TOOHIBATH
PAcCIIHPEHHE TEI. HEJIOCTAIOIIYIO

1/2 | UsMeHeHHS AIHHBI nHbopmarro. Vmeror SKCIEpH
Tela TIpu HaBBIKH MEHT
HarpeBaHuu 1 KOHCTPYKTHBHOTO
OXTaKJISHHH. OOIIIEHHS B MallbIX

1/3 | Temmomepemaua Tpyroiax. HaOIIOnEH
HaGmonenne Bri6uparor Kpurepuu HE
TEIITOMPOBOTHOCTH JUIA CPaBHEHHUA
BOJIBI H BO3IYXA. GHU3HIECKHX TEN H

1/4 | [Inapnenue u (QHU3HYECKIX ABIICHHI. SKCIIepH HabImoIe
OTBEPICBaHHE. Crapsar y4eGHYIO 331124y | MeHT HHE
«OTIHBKA Ha OCHOBE COOTHECEHHA
Hapa(i)m{o]goro TOro, UYTO YK€ H3BECTHO,

COIIaTHKa» H TOTO, UTO €IIE

1/5 | HaGmromeHue 3a HEeH3BeCTHO. [TO3UTHBHO | HaBmrone
TUIaBIIEHHEM IIhJla OTHOCATCA K IIPOLIECCY HHE

1/6 | Ucmapenwe u OOIIEHHS. YMEIOT JHCKY HalImo/e
KoHzgeHcannd. Ot 3allaBaTh BOIIPOCHL. CHS HHE
Yero 3aBHCHUT ‘VMeror 060CHOBBIBATh
CKOPOCTH CBOH BBIBOJIBI H
HCTIapeHUA YMO3aKITIOUCHH A.

KUIKOCTH?

1/7 | BmaxHOCTh Oecena TIpe3eHTa
BO3/yXa Ha PasHBIX 1M
KOHTHHEHTAX.

1/8 | TemmoBkie TIPOEKT Tpe3eHTa
JBHTaTEIH s
OyIyIIero.

2 JJIeKT pHYECKHE
AIBJICHH A

2/1 | MuxpomMHp. YIIpaBIAroT cBOEH Oecena
Mopemnu aToma, TI03HaBaTeIbHOM H
CYITIECTBOBABIIHE yueOHOI JeATeTbHOCTHIO
o Hauama XIX TIOCPEACTBOM

2/2 Hctopug TIOCTAHOBKH IIETIEH, SKCIIepH Habmoze
OTKPHITHA H TUTaHHUPOBAHHAL, MEHT HHE
JTefCTBUA KOHTPOIIA, KOPPEKIHH
ralbBaHHUYECKOrO CBOMX JIeHCTBHI H
3IIeMEHTa. OLIEHKH YCTIEIHOCTH

2/3 | HcTopua co3gaHng ycBoeHHs. CPaBHHBAIOT | SKCIIEPH HalImoe
aneKTpodopHoH CII0cO0 U PesyibTar MeHT HHE
MAIIHEBI CBOHMX JeHCTBHIH ¢

2/4 | OmmlTe Bombra. 00pasLoM — JIMCTOM SKCIIepH Habmoe
ONeKTpUYecKui COIPOBOKIEHH . MEHT HHE
TOK B O6HapyKHUBAIOT
SMEKTPOTHTAX OTKIIOHEHHA.

2/5 | Jlama ¢ OBmyMBIBAIOT TTPHYHHbI SKCIEpH Habmoe
peryimpyemMoi OTKITOHEHHH. MEHT HIE
SAPKOCTHIO. OC}/U.[ECTBJIFJICYI

2/6 | JleTeKTop JIKH. CaMOKOHTPOIIb K 3KCIepH HabmoIe

B3aHMOKOHTPOTIB. MEHT HIIE




2/7 | ABTOMATHUECKHUI SKCIIEpH HaOmoIe
YIMYHBIH GOHApB. MeHT HIE
2/8 | ABTOMATHYECKHE SKCIIEPH HaOmoae
OCBETHTETIH. MeHT HIE
3 D1eKT pOMATHHT
HblI€¢ ABJICHHA
3/1 | MarHuTHOE IIONE B YTpaBIsIEOT cBOSH Oecena
BEINECTBE TIO3HABATENMHHON H
3/2 | MarHuTHag yueOHO# AeATeNnbHOCTRIO | Gecesa
AHOMATH L. TTOCPENCTBOM
MarHurHsie OypH. TIOCTAHOBKH LIETeH,
3/3 | Pa3sHOBHIHOCTH IUIaHUPOBAHNUY, SKCIIEpUM | HaOIFoJIeH
SMEKTPOH3MEPHTEN KOHTPOIA, KOPPEKIIMU eHT He
BHBIX IIPHOOPOB. CBOHUX JIeHCTBHI U
3/9 | PasHOBHIHOCTH OLICHKH YCIIEIIHOCTH TIPOEKT TIpe3eHTa
SIEKTPOJBHTa YCBOCHHA. It
Teneit. CpaBHHBAIOT CIIOCO0 U
PE3YIbTaT CBOMX
JefcTBHIT ¢ 00pasIioM —
JHCTOM COTIPOBOKACHHU.
OGHapyXUBaOT
OTKIIOHEHH .
O61yMBIBAIOT TIPHYHHBL
OTKIIOHEHHI.
OcyIgcTBIAOT
CaMOKOHTPOITb M
B3aHMOKOHTPOITB.
4 Onruyeckue
AIBJICHHSA
4/1 | McTovHHKH CBETA: YTIpaBmaioT cBoei Gecema
TETUIOBHIE, TIO3HAaBATENMbHOM H
TFOMHHECIIEHTHBIE. yueBHO# AeATeMbHOCTHIO
TOCPEACTBOM
4/2 | UsrotoBueHue TIOCTAHOBKH IIETEH, SKCTIEPH Halmo1e
KaMepHl - 00¢cKypa TINMaHUPOBAHHS, MEHT HIE
U HCCTIENOBaHNE KOHTPOJIA, KOPPEKIUH
H300paKeHHA C CBOUX JIeHCTBHH H
TIOMOITIBIO MOJIEITH. OIEHKH YCTIENHOCTH
4/3 | MHorokparHoe YCBOCHHUSL. SKCIIEpH | Habiroze
m300paKeHHe Brigensaor u MEHT HYE
TpeMETa B (hOopMYTHPYIOT
HECKOTBKHX TIO3HABATENMbHYIO TIETb.
TITOCKHX 3epKajax. Brigensror
4/4 | W3r0TOBUTH KONHYECTBECHHBIE SKCIIEPH HaOmoze
TIEPUCKOIL H C ETO XapaKTCPHCTHKH MEHT HIE
TIOMOTI[BEO 00BEKTOB, 3aJaHHBIE
TIPOBECTH CIIOBaMH.
HaOMIO/IeHHA. [IprHHMarOT
4/5 | TlpakTHyecKoe TO3HABATENBHYIO LEMb H | KHHOIIO
HCIIONb30BaHIE COXPaHAIOT €€ ITPH Ka3
BOTHYTBIX 3€pKall. BBITIOITHEHHH y‘IeGHbIX
4/6 | SpuTembHBIE AeteTBHH. OCOSHAIOT TIpE3eH
FIDTEOBHH, CBOH JeticTBHI. UMeroT TaIms
TIOPOKIAaeMbIe HaBBIKH

TIPETIOMIICHHEM

KOHCTPYKTHBHOTO




cBera. Mupasxm.

OONIeHNA B MalbIX

/7 | PazBHIHE TpyImIax. KHHOILO
BOITOKOHHOTT Kas3
OITTHKH.

4/8 | Hcronp3oBaHme SKCIIEpH Hadmoae
3aKOHOB CBETa B MEHT HHE
TEXHHKE.

5 Yeu10BeK H
npHposa

5/1 | ABromMarnka B CaMOCTOATENBHO TPOEKT Tpe3eHTa
Harei >KH3HH. hopMyTHPYIOT 1A

5/2 | Pamgmo u TIO3HABATENbHYIO 3a/lauy. | KHHO
TEJICBHICHHE. VMeror (WM PasBHBAiOT) | IoKas

CITOCOOHOCTE G

5/3 | AmbTepHaTHBHBIE TIOMOIIBIO BOIIPOCOB TpeseH
HCTOUHIKH A0DBIBaTh HEJOCTAOMIYIO | TaI[Hs
SHEPruH. BHAEI HH((pOPMAITHO
SIEKTPOCTAHIIHH.

5/4 | Hayka ceromss. Oecepa, Ipe3eHTa
Hayka u TIPOEKT 115038
0e30IacHOCTh
JOOJIEH.

6 IToasenenne BUKTOPHH
HTOTOB Ha




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. bypos B.A . ®poHTanbHBIE SKCIIEPUMEHTAIBHBIC 3aJaHus 10 Gu3MKe B 8 Kiaccax. - M.
:IIpocBemenue, 1987. - 63 c.

2. EnoxoBuu A.C. CnpaBouHUK 110 (pU3MKE U TEXHHUKE: Y4eOHOe TOcOOue [T yUaIIuXCs -

3-e u3 ., mepepad. u jgoim. - M.: [Ipocsemenue, 1989. - 223 c.
3. [Mokposckwuit C.®D. Habmronait u uccnenyit cam. - M.: I[IpocBenienue , 1966. - 143 c.

4. Ieppimkun A. B. ®@usuka. 8 xin.: Yueb. ans oOmieoOpazoBar yued. 3aBeneHui. M.:
Hpoda, 2014;

5. Ileporkun A. B. COopuuk 3anau no ¢usuke: 7-9 k yueoOHukam A. B.

6. [Teprimkuna u ap. /A.B. Iepermkun; Coct. I'.A.JlonoBa. — 11-e u3z., nepepad. u 1011,

— M.: U3parenscTBO «OK3amen», 2016

7. Buneo-cepus no pazzaenam ¢pusuku: Bupryansaas mkona Kupuia u Medomaus, ypoku

¢buszuku Kupuina u Medoaus 8 kiacc;

METOANYECKHUE MATEPUAJIbI 1JIs1 YAUTEJIA

1. BHeypouHasi [eATeNbHOCTh IIKOJBHUKOB. METOIMYeCKUH KOHCTPYKTOp: Mmocodue s
yuurens/ JI.B. I'puropses, [1.B. Crenanos. — M.: Ilpocsemenne, 2011. —223 c. -. (CtanaapTsl

BTOPOT'O TIOKOJIEHUS).
2. 3anumarenbHas ¢usuka. [lepensman .M. — M. : Hayka, 1972.

3. Huxudopos I'.I'. [lorpemHocTy u3MepeHuil Npu BHIIOJHEHUH JIa0OPAaTOPHBIX paboT 1o

¢dusuke.7-11xi. -M.: [Ipoda,2004.-112 c.
4. Ilokposckuit A.A., bypos B.A. IIpaktukym no ¢usmke B cpeHeil mkoie.
5. ITocobue st yuurens noa penakiueit A.A. ITokposckoro. ['ocynapctBenHoe

6. ®poHTaNbHBIE TabopaTopHbIe 3aHATHs TT0 (pr3uke B 7-11 kimaccax 001meo0opa3oBaTEIbHBIX
yupexnaenuit: Kuura nns yuwrens./mon pen. B.A. bypoma, I'.I. Hukudoposa. — M. :

IIpocenienue, 1996.



OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. ®denepasbHBIN TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT [ DIEKTPOHHBIN

pecypc]. — Pexxum goctyma:_http://standart.edu/catalog.aspx?Catalog=227

2. Caiit MunucrepctBa odpazoBanus u Hayku Poccuiickoii @eneparun//

odunMaIbHbIN caiiT. — Pexxum goctyna: http://MunoopHayku.pd/

3. Meronuueckas ciryx6a. UznarensctBo «k BUHOM. JlaGopaTtopus 3HaHUID

[DnexTpoHHEI pecypc]. — Pexxum gocrtyma: http://metodist.lbz.ru/

4. UrpoBas mporpamma Ha Jucke «J[pakoiia u 3aHuMatensHas Gu3nka

[DnexkTponHbIi pecypc]. — Pexum gocryna: http:// www.media 2000.ru//

5. ATOpuUTMBI peleHus 3a1a4 1o ¢usmke: festivai. lseptember.ru/articles/310656

6. ®opMupoBaHUE  yMEHHM yyaluxcs — peuiarb
3a/1a4u:

dbusnyeckue

http://www.revolution. allbest. ru/physics/00008858 0. Html

7. DOneKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI 3 €IUHON KOJUIEKIINU IU(POBBIX

obpazoBarenbHbIX pecypcoB http://school-collection.edu.ru/

8. DnekTpoHHbIe 00pa3oBaTeIbHBIE peCypchl KaTtanora deaepanbHOro IEeHTpa

nH(pOpPMalLlMOHHO- 00pa3oBaTeIbHBIX pecypcos http://fcior.edu.ru/
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