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IMosicuuTeILHAS 3aIMCKA

[TporpamMMa BHEYpOYHOH J€ATENBHOCTH O (u3MKe «3aHUMaresnbHas (U3MKa» Ha YpOBHE
OCHOBHOIO 001Iero oOpa3oBaHMUs COCTaBJI€HAa HA OCHOBE IIOJIOKEHUH M TpeOOBaHMM K
pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW OOpa3oBaTEIbHONW MPOTPAMMBIL,
npencrasieHHbix B ®I'OC OO0, a Takke ¢ yuérom ¢enepanbHoil paboyeil Mmporpammbl
BocriuTanus u Konuenmuu npenogaBanus yueoHoro npeamera «dusukay.

dusnyeckoe 00pa3oBaHHE B CHUCTEME OOIIEro M CpPEeIHEro OO0pa30BaHUs 3aHHUMAET OJHO W3
BEAyIIUX MecT. SBussch (yHIAMEHTOM HAy4yHOIO MHPOIIOHMMAHMs, OHO CIOCOOCTBYET
(GopMHpOBaHHIO 3HAHUH OO0 OCHOBHBIX METOAAX HAYYHOIO IO3HAHUSA OKPYXKAIOLIEro MHUpa,
(GyHIaMEHTAIbHBIX HAy4YHbIX TEOPUH M 3aKOHOMEPHOCTEH, (OpMHpYET y ydalluXcCs yMEHUs
UCCIIEI0BaTh U OOBSICHATH SIBJICHUS IPUPOJIbI U TEXHUKH .

Kak mkonpHbI npeamer, ¢u3uka o0lagaeT OrpOMHBIM TI'YMaHUTapHBIM IOTEHIMAIOM, OHa
aKTUBHO (OPMHPYET HWHTEIUICKTYaJlbHBIE M MHPOBO33PEHYECKHE KAuecTBa JIMYHOCTH.
Juddepennmanus npeamnonaraeT TakKyr OpraHu3aIuio mporecca 00y4eHns, KOTopasi yYuThIBaeT
WH/IMBUYaJIbHBIE OCOOCHHOCTH YYAaIMXCs, UX CIIOCOOHOCTH M WHTEPECHI, JINYHOCTHBIA OIIBIT.
Huddepennmanus oOydeHuss (u3uKe MO3BOISIET, C OAHOH CTOPOHBI, OOECIEYHTH 0a30BYIO
HOJTrOTOBKY, C APYrod — yJOBIETBOPUTH MOTPEOHOCTH KaXKJOr0, KTO HPOSBISAET MHTEPEC U
CIOCOOHOCTH K MPEeIMETY M BBIXOJUT 3a pAaMKHU M3y4eHUsl (U3UKHU B IIKOJIBHOM Kypce.

Pabouas nporpamma 3aHATHI BHEYPOUHOU EATENIBHOCTHU 0 (U3UKe «3aHUMAaTeIbHas GU3UKa»
OpeJHa3HayeHa JUIsi OpraHu3alMd BHEYPOUHOW JEesATeIbHOCTH, KOTOpas  pealu3yercs ¢
UCTIOJIb30BAaHUEM CPEJICTB OOy4YeHHs M BOCIHTaHHUS IeHTpa «Todka pocra» ecTEeCTBEHHO-
HAYYHOM M TEXHOJIOTWYECKOi HampaBieHHOCTH «Todka pocra» oOydarommxcs 7-9 kiaccoB
MKOY CHI Ne2 r. KoTenbHUKOBO.

JlaHHas mporpaMMa IT03BOJIIET OOYYarOIIUMCSI O3HAKOMHTBHCS C METOJUKOW OpTraHW3alluil U
IPOBE/ICHUS HKCIEPUMEHTAIBbHO-UCCIIEA0BATENBCKOM /I€ATEIbBHOCTH B COBPEMEHHOM Y4eOHOM
npoiiecce Mo (GU3KNKe, 03HAKOMUTHCSI CO MHOTMMHU MHTEPECHBIMU BONPOCcaMH (PU3UKU Ha TAaHHOM
sTane OOy4YeHMs, BBIXOJSAIIMMHU 32 PAMKHM IIKOJBHOW NpPOTpaMMbl, PAacUIMPUTh LIEIOCTHOE
npecTaBieHre o MmpolieMe JaHHOM Hayku. OKCHepUMEHTalbHas JesITeIbHOCTh OyneT
CIOCOOCTBOBAaTh PAa3BUTHIO MBICIHUTENBHBIX ONEpaluid M O0IEMYy HHTEIICKTYaIbHOMY
pa3BUTHIO.

He menee BaXHBIM (DaKTOpOM peanu3aiiy JaHHOH MPOTrPaMMBI SIBJISIETCS CTPEMIICHUE Pa3BUTh Y
yUYaIIUXCsl YMEHHE CaMOCTOSTENbHO paboTarh, Jymarh, SKCIEPUMEHTHPOBATH B YCIOBHSIX
nabopatopun neHTpa «Touka pocray, a TakKe MPUMEHSAThH MOJyYeHHBIE 3HAHHS JJIS PEIICHUs
Ka4eCTBEHHBIX, KOJMYECTBEHHBIX M OHKCIEPUMEHTAIBHBIX 33Jad pa3jIMYyHOW CIOXKHOCTH.
CopnepxaHue NpPOrpaMMbl COOTBETCTBYET I103HABATEIbHBIM BO3MOXHOCTSIM ILIKOJBHUKOB U
IPEOCTaBIIIET UM BO3MOXKHOCTh padOTaTh Ha YpOBHE MOBBIIICHHBIX TpeOOBaHMI, pa3BUBas
y4eOHYI0 MOTHBAIIHIO.

OCOOCHHOCTBIO TAHHOM MTPOTPAMMEI SIBIISIETCSI TO, YTO:

. OHA HampaBlieHa Ha JOCTIKEHHE OOYJaroUMMHUCS B OOJIBIIEH CTEMEHU JTUYHOCTHBIX U
MCTAIIPEAMETHBIX PE3YJIBTATOB,

. COCTaBJIEHA C YUYE€TOM BO3PACTHBIX OCOOEHHOCTEN y4YalIuXcs;

. MOCTENEHHO BBOAUTCS 3JIEMEHTHI IPOEKTHOU JIEATEIbHOCTH

. 9acTh yueOHOTO BpEMEHU OTBE/IeHA Ha pPellleHre TT03HABATENbHBIX 3aa4

Hean u 3agaun



Onupasch Ha HMHIUWBUAyaJbHbIC 00pa30BaTENbHbBIC 3alpPOCHl M CIIOCOOHOCTH Ka)KI0ro peOeHKa IMpHu
peanu3aiid MporpaMMbl BHEYPOYHOU NEATETLHOCTH 10 (U3WKE «3aHWMaTellbHas (HU3HUKa», MOXKHO
JIOCTUYh OCHOBHO# LEJH - Pa3BUTh y OOYYAIOIIUXCS CTPEMIICHUE K JaJIbHEHIIeMYy CaMOOIIPEICICHHIO,
WHTEJUIEKTYaJbHOM, HAyYHON U NPAaKTUUYECKOW CAMOCTOATEIbHOCTH, I03HABATEIbHON aKTUBHOCTH.

Jnst peanuzanmm 1enedi kypca TpeOyeTcs pelIeHHE KOHKPETHBIX NpakTU4YecKuX 3aaad. (OCHOBHBIE
3aJa4l BHEYPOUHOU 1eATeJIbHOCTH 0 PU3UKU:

* BBIABIIEHHE MHTEPECOB, CKJIIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEH yJaIUXCsl K Pa3IMIHBIM BUIAM
JIeSITENIbHOCTH;

* (hopmmpoBaHHE TIpeACTaBICHHS O SBICHHSIX M 3aKOHAX OKPYKAIOIIETO MUPA, C KOTOPHIMH IIKOJTHHHUKH
CTaJIKUBAIOTCS B MIOBCETHEBHOMN KU3HM;

* opMUpOBaHKE MTPEICTABICHUS O HAYYHOM METOJC ITO3HAHMS,

* pa3BUTHE MHTEPECA K UCCIIEIOBATEILCKON JEATEIbHOCTH;

* Pa3BHUTHE OIBITA TBOPUYECKOH JICATEIBHOCTH, TBOPYECKUX CIIOCOOHOCTEH;

* pa3BHUTHE HABBIKOB OPTaHU3AIMU HAYIHOTO TPY/a, pabOTHI CO CIOBAPSIMH U SHIIUKIIOTICTUIMHU;

* CO37]aHME YCJIOBHH /ISl pealIU3allii BO BHEYPOUHOE BpPEeMS MPHOOPETCHHBIX YHUBEPCAIBHBIX YISOHBIX
JIECTBUN B yPOUHOE BpEMSI;

* pa3BHUTHE OIBITA HEPOPMATHLHOTO OOIIEHWS, B3aMMOJEUCTBUS, COTPYIHUYECTBA; PACIIUPEHUE PAMOK
OOIIEHUS C COLTYMOM.

* (QopMHpOBaHHE HABBHIKOB TIIOCTPOCHHS (H3MUECKHX MOAENEH ¥ OmpelelleHHus TpaHWIl UX
MPUMEHUMOCTH.

* COBEpILCHCTBOBAHWE YMEHHWI MPHUMEHITH 3HaHMS N0 (Qu3MKe A OOBSICHEHUs SIBJICHWUH MPHUPOIBI,
CBOICTB BeIIECTBa, pEelICHUs (M3MUYECKUX 3a/lad, CaMOCTOSTENFHOTO MPUOOPETEHUS M OIEHKH HOBOH
uHpopMaIuK (U3MUECKOro COACPIKaHNUS, UCIIOJIb30BAHUS COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;
® UCITIOJIB30BAaHHUEC HpI/IO6p€TéHHI)IX 3HAHUU U YMCHI/Iﬁ AT pCIICHUA MMPAKTUICCKUX, )KU3HCHHBIX 3a1a4,

* BKJIIOYCHHE Y4YalUXCs B pPa3HOOOpa3HYI JeSATENbHOCTh: TEOPETUYECKYI0, MPAKTHUYECKYIO,
aHAJTUTHYECKYIO, IOUCKOBYIO;

* BBIpa0OTKa THOKMX YMEHUI MMePEeHOCUTh 3HAHHS U HABBIKH HA HOBbIE (DOPMBI y4eOHOW padoTHI,

* pa3BUTHE COOOPA3HUTEIHLHOCTH W OBICTPOTHI PEaKIMH MPU PEIICHHUH HOBBIX Pa3IHYHBIX (DU3NUECKUX
3a1a4, CBA3aHHBIX C HpaKTH‘IeCKOﬁ NCATCIIBHOCTBIO.

IInanupyemble pe3yJIbTAThl 0CBOEHHUSI MPOrpaMMBbI N0 (PU3NKe HA YPOBHE OCHOBHOI0 001Iero
oOpa3oBaHus

Nzydenne (u3uku Ha BHEYPOYHBIX 3aHATHSAX HAMpaBICHO HA JOCTHKCHHE JIMYHOCTHBIX,
MCTalIPpCAMETHLIX U IPEAMETHBIX 06p330BaTeHLHBIX PE3YJILTATOB.
B pesynbrare m3ydeHus QU3MKKA Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUs y oOydaromierocs OyayT
c(hOpMHUPOBaHBI CIICIYIOIINE JINYHOCTHBIC PE3YJIbTAThI B YaCTH:
1) HaTpHOTHYECKOTO BOCTIUTAHMS:
*IIPOSIBJICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (PU3MUECKON HAYKH;
*IICHHOCTHOE OTHOILICHHE K JIOCTH)KEHUSIM POCCHUCKUX YUEHBIX --(DU3UKOB;
2) TpaXKAaHCKOTO ¥ JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:
*TOTOBHOCTb K AKTHMBHOMY Y4YaCTHIO B OGCY)KJIGHI/II/I O6HI€CTB€HHO 3HAYUMBIX U O3THUYCCKHUX HpO6HeM,
CBA3aHHBIX C MPAKTUYCCKHUM ITPUMCHCHUEM JIOCTI/I)KGHI/II\/’I (1)I/I3I/IKI/I;
*0CO3HaHHE BAXXHOCTU MOPAIBHO--3THYECKUX IPUHIUIOB B AESITEIbHOCTH YUEHOTO;
3) 3CTETUYECKOTO BOCTIMTAHHUS:
* BOCHPHSTHE ICTETHYECKHX KadecTB (PU3MUYECKOH HayKH: €€ TapMOHHYHOIO IOCTPOEHUS], CTPOTOCTH,
TOYHOCTH, JJAKOHHUYHOCTH,
4) eHHOCTH HAYYHOTO TTO3HAHUS:
*OCO3HAaHUE IICHHOCTH (U3MYECKOW HAayKHd KaK MOIIHOTO HHCTPYMEHTa MO3HAHHUSI MHpa, OCHOBEI
Pa3BUTHUSI TEXHOJOTHM, BaXKHENIIIEH COCTABIIAIONIEN KYIbTYPHI;
*pa3BUTHE HAYYHOM JTI0003HATENFHOCTH, HHTEPECca K UCCIEI0BATENbCKOM AesITeNbHOCTH;



5) hopmupoBaHUS KyIbTYpHI 310POBbS X SMOIMOHAIBEHOTO OJIArOMOTydHsL:

*OCO3HaHHUE LIEHHOCTH 0€30IacHOro o0pas3a XHU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BaKHOCTH
npaBui 0€30MacHOTO TMOBEJECHMS Ha TPAaHCIOpTE, Ha JOpOrax, C OJJIEKTPUYECKHM U TEIUIOBBIM
000pYyJIOBaHHEM B IOMAIIHUX yCIOBUSX;

* cOpMUPOBAHHOCTh HaBBbIKa pedieKcHy, NMpU3HAHKWE CBOETO MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa y
JPYroro 4ejoBeKa;

6) TPyIOBOTO BOCTIMTAHUSI:

*aKTHBHOE Y4YacTHE B PEIICHHU MPAKTHYECKHUX 3a]ad (B paMKaxX CeMbH, 00pa30BaTeNbHOW OpraHu3aluy,
ropoaa, Kpas) TEXHOJIOTHYECKOW M COLMAJIbHOM HAIpaBICHHOCTH, TpPeOyOIMX B TOM 4YHCIE U
¢bu3NUeCKUX 3HAHUK;

*HHTEPEC K MPAKTUIECKOMY M3Y4YCHHIO MPO(ECCHid, CBA3aHHBIX C PU3UKOH;

7) 3KOJIOTMYECKOTO BOCITUTAHUSL:

*OpHUEHTALlMs HAa IPUMEHEHHE PU3MUSCKUX 3HAHUM 1711 pelIeHus 3a1a4 B 00JacTH OKpYIKarolei cpeaspl,
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKU X BO3MOKHBIX MOCIEACTBUHN IS OKPY>KaIOIIEH Cpeibl;

*0CO3HaHHE IMT00ATFHOTO XapaKTepa 3KOJIOTHUYECKUX Npo0IeM U IyTel UX peLIeHus;

8) amanTary K U3MEHSIOIIMMCS YCIOBHSIM COLIMALHON U IPUPOTHON CPEb:

*IIOTPEOHOCT, BO B3aUMOACHCTBUM MPH BBINOJHEHUM HCCIEAOBAaHUH W MPOEKTOB (PU3NUECKOM
HaIlpaBJICHHOCTU, OTKPBITOCTD OIIBITY U 3HAHUAM APYTUX;

*IIOBBILICHUE YPOBHS CBOEH KOMIETEHTHOCTHU Yepe3 NPAKTUUECKYIO AEATEIbHOCTH;

*IOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUIL, B TOM Yucie (HOPMYIUPOBATh UIECH, OHATHS, THIIOTE3bI
0 (pu3nueckux 00bEKTaX U SBJICHUSX;

*0CO3HaHHE JePUINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIacTH (DHU3HKH;

*IJITAHUPOBAHHUE CBOETO Pa3BUTHS B MPHOOPETEHUH HOBBIX (PU3MUECKIX 3HAHUH;

*CTPEMJICHHUE aHAJIU3UPOBATH U BBIABJIIATL B3aMMOCBA3U NPHUPOEIL, O6IHCCTBa 1 3KOHOMHUKH, B TOM YHCJIC
C MCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;

* OIIEHKA CBOMX JICHCTBHH C Y4ETOM BIHSIHHS Ha OKPYXaIOUIYIO Cpely, BO3MOXHBIX TNIOOAIBHBIX
OCJIEACTBUI.

MeTtanpeamMeTrHbie pe3yJibTaThl

B pesymbraTe oCBOeHHsS MporpaMMbel y oOydaromierocsi OymyT c(hOpMHpPOBaHBI MeTanpeMeTHbBIE
Pe3y/bTaThl, BKIIOYAIOIINE ITO3HABATENIbHBIC YHHUBEPCANbHBIC y4eOHbIE ACHCTBHS, KOMMYHHKATHBHBIE
YHHUBEpCcalbHbIe yueOHBIE ICHCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBIE YUeOHbIE HeHCTBHS.
IMo3naBaTesbHbIE yHHBEPCAJTILHBIE YUeOHbIE AeiicTBUA

BbazoBsie noruyeckue necTBus:

. BBISIBJISITH U XapaKTepHU30BaTh CYIIECTBEHHBIE TPU3HAKH OOBEKTOB (ABJICHUI);

. YCTaHaBJIMBaTh CYIIECTBEHHBI MNPHU3HAK KilaccU(pHUKaUWW, OCHOBAaHUS [yl 0000LIeHus Hu
CPaBHEHUS;

. BBISIBIISITH  3aKOHOMEPHOCTH U TPOTHBOPEYHsT B paccMaTpuBaeMblx (akrax, JaHHBIX H

HAOIIOJICHUSIX, OTHOCSAIINXCS K (DU3NYESCKUM SBIICHUSIM;

. CaMOCTOSITeJIbHO BBIOMpaTh CIOCO0 pelieHus ydeOHOH (U3MUeCKOW 3amaud  (CpaBHEHHE
HECKOJILKMX BapUAHTOB pEIICHHs, BBIOOP HanMOONee MOIXOASIIETO ¢ YYETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHUER).

ba3oBble nccienoBaTenbCKue NEHCTBUS:

. HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUNA HHCTPYMEHT O3HAHUS;

. MPOBOJUTH IO CaMOCTOSTENIFHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIH (Qu3ndecKuii
AKCIIEPUMEHT, HeOOJBIIIOE UCCIIeIOBAaHUE (DU3UUYECKOTO SBIICHHS,

. OIICHWBaTh HAa TMPUMEHUMOCTh U JOCTOBEPHOCTh WH(OpPMAIMIO, TOIYYCHHYI0 B XOJE
WCCIIEIOBAHNUS WIIH IKCIIEPUMEHTA;

. MPUMEHSATh Pa3JIMYHbIC METOJIbI, MHCTPYMEHTHI M 3aIPOCHI MPHU MOUCKE U 0TOOpe MH(POpMAIUU
WJIM JaHHBIX ¢ YIETOM MPEAI0KECHHON yueOHOH pu3ruecKoit 3amaum;



. CaMOCTOSITEJIPHO ~ BBIOMpAaTh  ONTHMAaJbHYI0 (QOpPMYy TMpeJCTaBICHUS HWHQOpPMAUH U
WITIOCTPUPOBATh pelIaeMble 3a7audl HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOW TpaduKod H HX
KOMOHMHAIUSIMU.

KomMyHuKaTUBHBIE YHUBePCAJIbHbIE yueOHbIe JeCTBUS:

. B XxoJie OOCyXIeHHs y4eOHOro MaTepuaia, pe3yJbTaToB JabopaTOPHBIX PadOT U IMPOEKTOB
3a7aBaTh BOMIPOCHI 10 CYLIECTBY OOCYKIaeMOi TeMbl M BBHICKa3bIBaTh W/CH, HALICICHHBIC HAa PEIICHHUE
3a/1a4¥ ¥ ToJiiep KaHne OJ1aroXkenaTeIbHOCTH OOIIeHHS;

. COTIOCTABIIATh CBOM CYXIEHUS C CYXICHHSAMU IPYTUX YYaCTHUKOB JUaJIora, OOHApPY)KHBATh
pas3iyne ¥ CXOJCTBO MO3UIIHL;

. BBIp@XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;

. MyOJMYHO TIPENCTABIATh PE3YJIbTaThl BBINOJHCHHOTO (DH3MYECKOTO OmbITa (IKCIEPHUMEHTA,
HCCIICIOBAHMUS, TIPOEKTA);

. MMOHMMATh W WCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAILHOW paOOThI IMPHU
pEIIeHNN KOHKPETHON (hU3NIECKON IPOOIEMBI;

. MIPUHAMATH TEJI COBMECTHOW IEeSATeNIbHOCTH, OPTaHU30BBIBATh JEHCTBHUS MO €€ MOCTHKCHHIO:
pacripenesnaTh poiM, OOCYXIaTh IMPOIECCHl U PEe3yJIbTaThl COBMECTHOH pPabOThI, 0000IaTh MHEHUS
HECKOJBKHX JIFONICH;

IpeameTnble pe3yabTaThl

K konmy oOyueHus B 7 Kjacce MpeIMETHBIE Pe3yNbTaThl JOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y
oOyJaronmxcs yMEeHUH:

. OOBSICHATh (PU3MYECKHE SIBJICHHUS, MPOLECCHl M CBOMCTBA Tel, B TOM YHCIE W B KOHTEKCTE
CUTyalluii TPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IMPUYUHHO--CIICJICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHUE U3 1—2 JOrMYEeCKHUX IIaroB ¢ OMOpod Ha 1-2 M3yueHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHNH, (PU3NYIECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

. pemiate pacy€THhIC 3a7adud B, WCIOJB3Ys 3aKOHBI W (POPMYIBI, CBS3BIBAIONINE (DHU3MUECKUE
BEJINYHMHBI: HA OCHOBE aHaJIM3a YCIIOBHUS 331a4M 3alMChIBATh KPATKOE YCIOBHUE, MOJICTABISITH (PU3UIECKUE
BEJIMYUHBI B (OPMYIBI W TPOBOJUTH PacUYEThl, HAXOMUTH CHPABOYHBIE JIaHHBIC, HEOOXOIMMBIE IS
peleHns 3a1a4, OIIEHUBATh PEATMCTHYHOCTD TIOTY4EHHON (PU3HYECKON BEJTMYUHEI,

. pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh NPH TOMOIIM (UINYECKHUX METOJIOB, B
ONHMCAaHWU WCCIEJOBAHUS BBIACIATh IMPOBEpSIEMOE MPENINoNoKeHHe (THUIOTEe3y), pasiudaTh U
HMHTEPIPETUPOBATH MOJIyUYESHHBIH Pe3yJIbTaT, HAXOIUTh ONIMOKH B XOJE OIbITa, JCJaTh BHIBOJBI [0 €0
pe3ynbTaTam;

. MIPOBOJINTH OIIBITHI 10 HAONIOACHUIO0 (U3NYECKUX SIBICHWN WM (DU3MYECKUX CBOKCTB TeI:
dopMynupoBaTh  MpOBEpsieMble  MPEINONOKEHHUs, COOMpaTh yCTAaHOBKY W3  MNPEIJIOKEHHOTO
000pyIOBaHUS, 3aIMUCHIBATH XOJ] OMBITA ¥ (POPMYIHPOBATH BHIBOIBL;

. MPOBOIUTH MCCJICAOBAHUE 3aBUCHUMOCTH OJIHOM (PM3MYESCKON BEJIMYUHBI OT JIPYroH, y4acTBOBAaTh
B IUIAHUPOBAaHUM Yy4YeOHOTO HWCCIEIOBaHMs, COOMpaTh YCTAHOBKY U BBINOJNHATh W3MEpPEHUS,
(uKCcHpOBaTh PE3yabTATHl MOJIYYCHHON 3aBUCUMOCTU (DH3MUECKHUX BEIWYMH B BUAC TNPEATOKESHHBIX
TabuIl ¥ rpauKoB, JAeIaTh BHIBOJIBI MO PE3YNILTATaM HCCIICIOBAHHS,

. co0JroaTh npaBuiia TEXHUKM 0€301MacHOCTH Ipu paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;
. YKa3bIBaTh MPUHIUIIBI IHCTBUS TPHOOPOB M TEXHUIECKUX YCTPOMCTB.
. XapaKTepH30BaTh MPUHIUIBI EHCTBUS W3YYEHHBIX NPUOOPOB M TEXHHYECKHUX YCTPOWCTB C

OMOpOH Ha WX OMHCAHUS, HCIONb3ysd 3HAHUS O CBOMCTBAaX (MU3UUECKMX SABJICHUH M HEOOXOIUMBIE
¢du3nuecKue 3aKOHbI H 3aKOHOMEPHOCTH;

. MPUBOAUTH MpUMeEpPhl (HaXOAUTh MH(OPMALMIO O IpUMeEpax) MPAKTUYECKOTO HCIOJIb30BaHHS
¢u3NUecKuX 3HAHWH B TIOBCEJHEBHOW JKU3HHM sl obOecrieueHHss OE30MacHOCTH TpU OOpalleHWd C
npubopaMd W TEXHUYECKUMH yCTPOHCTBAMH, COXpPAHEHUS 3JI0pPOBbS M  COOJIOACHUS HOPM
3KOJIOTMUYECKOTO MTOBEACHUS B OKPYIKaIOLIEH cpernie;



. OCYILECTBISITh OTOOP HMCTOYHUKOB HMH(popmaimu B VHTepHETE B COOTBETCTBHHU C 3aIaHHBIM
HOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMH M MyTEM CPaBHEHMS Pa3IMYHBIX HCTOYHHKOB
BBIZICIISITH MHPOPMAIINIO, KOTOPAs SBIISCTCS IPOTUBOPSYMBOM M MOXKET OBITh HEJIOCTOBEPHOIA;

K koHiy oOy4eHuss B 8 Kkiacce NMpeAMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTpPaXKaTh
Cc(OPMHUPOBAHHOCTH y O0YHAIOIIUXCS YMEHHI:

. pemiate pacu€THbe 3a7aud B 2—3 JEHCTBHS, UCIOJB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIIUC
(Gu3nyueckne BeTMINHbL:

. pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh MNpPU TMOMOLIM (PH3MYECKUX METOOB,
UCIIONB3Ysl  ONMCAaHWE HCCIICNOBAHUWS, BBUICIATH  IPOBEPSIEMOE  IPEIIOI0XKEHHE, OLCHHBAThH
NPaBHIBHOCTH MOPSIIKA MPOBEACHHS UCCIICAOBAHUS, ICNIaTh BBIBOIbI;

. NPOBOJUTH OMBITHl 1O HAONIOACHHIO (U3MYCCKUX SIBICHUH WM (PU3NYECKHX CBOWCTB TeEi
coOupaTh yCTaHOBKY M3 MPEUIOKEHHOrO O0OpPYIOBaHHs, OMUCHIBATH XOJ ONbITa U (HOPMYIHPOBATH
BBIBO/IbI;

. HPOBOJNTH UCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (DPU3MUECKOIl BENUUUHBI OT JAPYTroif, INIAHUPOBATh
HCCIIeIOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHS, (UKCHPOBATH PE3yJIbTaThl MOTYyYCHHOM
3aBUCUMOCTH B BUJIC TaOJHIl M TPa()UKOB, IeJIaTh BHIBOBI MO Pe3yJIbTaTaM UCCIICOBAHNUS;

. IUIAHUPOBATh W3MEPEHHs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys IMpPEIIOKESHHON
UHCTPYKIUH, U BBIYUCIISATh 3HAUYCHUE BEINYHHBI,

. XapaKTepU30BaTh MPHHIMUIBI JEHCTBUS HM3yYCHHBIX MPHOOPOB M TEXHHYECKHX YCTPOWCTB C
ONOpOWl Ha WX OMNHCAHUS, HCIOJIB3Ys 3HAHHUS O CBOMCTBaX (U3MYECKHX SBICHHI M HEOOXOIAMMBIC
¢du3nuecKkue 3aKOHOMEPHOCTH;

. OPH BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIICIOBaHUN (PU3MYECKUX MPOIECCOB paclpelesisiTh
005I3aHHOCTH B TPYIIC B COOTBETCTBHH C MMOCTABJICHHBIMH 33/1a4aMH, CJICIUTh 32 BBINOJHEHHEM ILJIaHA
JCUCTBUN M KOPPEKTHPOBATh €ro, aICKBaTHO OLICHUBATh COOCTBEHHBI BKIIAJ B JESATEIBHOCTD IPYIIIIbI,
BBICTPAaHBaTh KOMMYHHKATHBHOE B3aHMMOJCIHCTBHE, TIPOSIBIISISE TOTOBHOCTh Pa3peiiath KOHPIUKTHI.

K koniy oOy4enuss B 9 Kkiacce NpeAMETHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPa)aTh
copMHUPOBAHHOCTh Y 00YYAFOLIMXCS YMEHHIA:

. 00BSACHATh (DU3UUECKUE TPOIECCH W CBOWCTBA TEJN, B TOM YHCJIE€ M B KOHTEKCTE CHUTyallHuii
NPaKTUKO-OPHUEHTUPOBAHHOTO ~ XapakTepa: BBUIBISATh NPUYMHHO--CICICTBEHHBIC CBSI3H, CTPOHTH
OOBSICHEHHE W3 JIOTMYECKUX IIAroB C ONOPO Ha W3yYeHHbIE CBOWCTBA (DU3MUYECCKUX SIBJICHHH,
(GHU3MIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

. periaTh pacy€THbIC 3a/1a4u (OMHPAIOIINECS HA CHCTEMY U3 2—3 ypaBHEHHIA), HCIONIB3Ys 3aKOHBI U
Gopmyibl, cBs3bIBaroNMe (U3MYESCKHE BEIUYMHBI: HA OCHOBE aHajiM3a YCJIOBHUS 3a/1audl 3aliChIBaTh
KPaTKOE YCJIOBHE, BBISBIISATH HEIOCTAIOUIME WM M30BITOUHBIC JAaHHBIC, BHIOUPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIC /ISl PEIICHHsI, TIPOBOAUTH PACYETHI M OLCHHBATh PEATMCTUYHOCTD MOIYYSHHOTO 3HAUCHUSI
(hU3UYECKON BEITMYUHBL;

. pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU IOMOIIM (PH3UYECKUX METOJIOB,
UCIIOJIb3YSl  ONMCAaHHE HUCCICIOBAHMS, BBLICIATH IPOBEPSEMOE  IMPEAINOJIOKEHHE, OLCHUBAThH
NPaBUJIBHOCTh TIOPSIKA MPOBEICHUSI MCCIICOBAHUS, J€IaTh BBIBOJbBI, HHTEPIPETHPOBATh PE3YJIbTATHI
HaOJIIOICHUI U OIIBITOB,;

. MPOBOJUTH OMBITHI 10 HAONIOACHHIO (M3UYECKUX SIBICHUNA WM (PU3NYECKHX CBOWCTB Tel,
CaMOCTOSTEIIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HAOOpa 000pyIOBaHMS, OMKCHIBATH X0 OIBITA U
€ro pe3yJbTaThl, (POPMYITUPOBATH BBIBOJIBL;

. XapaKTepU30BaTh MPHHIIHUITBI JICHCTBHS U3YYECHHBIX MPUOOPOB M TEXHUIECKUX YCTPOHCTB.

Coaep:xaHue NporpaMMbl BHEYPOUHOM 1eSITeIbHOCTH

7 kaacce
BBenenne. Bronnoe 3anstue. Lenu u 3agaun kypca. TexHuka 6€30macHOCTH.
Poab 3xkcniepuMeHTAa B dKM3HH YeJIOBEKA.



Teopusa: I3yuntb OCHOBBI TeOpUM HoOrpemHocTeld. [lorpemHocTd NpsMBIX U KOCBEHHBIX
M3MEPEHU, MaKCUMaJlbHasi TMOrPEIIHOCTh KOCBEHHBIX W3MEPEHMI, Y4YeT MOrpeurHoCcTen
U3MepeHuil mpu mocTpoeHuu Trpaduxos. [IpencraBienue pe3ynbTaToB M3MEpeHHU B (hopme
Ta0IuI] ¥ TpadUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHATDH NPU BBIITOJHEHUHU HKCIIEPUMEHTAIbHBIX
3aj1a4, TIPAKTHYECKUX PaboT. (€ HCcnob30BaHHeM o0opynoBanus «Touka pocray)
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:

[TpuBoauTh TIpUMEpPHI OOBEKTOB M3ydeHHUS (pu3uku (pusnueckue sABICHUS, HU3UIECKOE TEIIO,
BEIIECTBO, (Qu3uueckoe mojie). Habmogate u  aHamu3upoBaTh (U3MYECKHE  SIBICHUS
(pukcupoBaTh M3MEHEHUS CBOMCTB OOBEKTOB, CpaBHUBATh MX U 0000maTh). [lo3HakOMHUTBCS C
HKCIIEPUMEHTAIBHBIM METOJIOM HccienoBanus mnpuponasl. Coopka mpuOOpoB M KOHCTPYKLHUH.
Hcnonp30BaHrue W3MEPUTENbHBIX NPUOOPOB. BrimonHeHne 1a00paTOpHBIX W MPAKTUYECKHX
pabot. /lmarHoctuka M yCTpaHEHHE HEHCIIpaBHOCTEH MpuOOpoB. BricTpamBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JaHHbIX.

Mexanuka.

Teopus: PaBHOMepHOE U HEpaBHOMEpHOE ABMkeHHe. [ paduueckoe mpeacTaBieHue ABUKECHHUS.
Pemenne rpaduueckux 3amad, pacder MyTH W CPEAHEH CKOPOCTH HEPaBHOMEPHOTO JBIKEHHSL.
[Tonsitue muepuuu U uHepTHOCTU. LleHTpoOexnas cuna. IlpuMmeHeHne HaHHBIX (U3HUYECKUX
HNOHSTUN B XKU3HEAEITEIbHOCTH YenoBeKka. Cuia ynpyrocTtu, Cuia TpeHHUsL.

Ilpaxmuxa: VccnenoBanue 3aBUCHMOCTH CHJIBI YIPYTOCTH, BO3HHUKAIOLIEH B MpYXUHE, OT
crernieHu nedopmanuu npyxuHel. Onpenenenue koddduuumenta TpeHuss Ha TpuOomerpe. (¢
HCI0JIb30BaHueM o0opynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS OT CHJIbI HOPMAJIbHOTO JTABJICHMSL.

Xapaxmepucmuka oCHOBHbIX 8U008 OesIMENbHOCHIU:

Amnanu3s Tabmun, rpagukos, cxeM. [Torck o0bsicHeHUsT HabMOHaeMbIM cOObITHAM. OnpeneneHue
CBOICTB IIpUOOPOB IO YEpPTEKaM U MOJEISIM. AHAIU3 BOZHUKAIOIIUX MPOOIEMHBIX CUTYaIUH.
N300paxarh cucrteMy KOOpAMHAT, BBHIOMpATh TEJIO OTCUETa M CBSA3BIBATH €r0 C CHCTEMOM
KoopauHar. lcronb3oBarh cUCTEMy KOOPAMHAT JUIsl M3YyYEHUS MPSIMOJIUHENHOIO JBHYKEHUS
tena. COopka mnpuOOpoB U KOHCTPYKIMU. Mcronb3oBaHME W3MEPHUTEIBHBIX MPUOOPOB.
BeinonHenne 1abopaTOpHBIX W MPaKTHUECKUX paboT (¢ MCHoJib30BaHHeM 000PyI0BAHHUS
«Touka pocrtay). /luarHocTUKAa W YCTpAaHEHHME HEWCIIpaBHOCTEH mpuOopoB. BricTpanBanue
TUIIOTE€3 Ha OCHOBAaHMM UMEIONIMXCA JaHHbIX. KOHCTpyWpoBaHHME U MOJEINPOBAHHUE.
BrinonHenue 3agaHuil MO0 yCOBEPIIEHCTBOBaHUIO MpUOOpOB. Pa3paboTka HOBBHIX BAapHUAHTOB
onbIToB. Pa3paboTka M mpoBepka METOJIUKU 3KCIEpUMEHTalbHOM paboTel. Pabora B ManbIx
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT U  OOOCHOBBIBAIOT CBOE  pELICHWE, JIEHCTBUS.
[IpencraBineHne pe3ynbTaTOB MAapHOW, IPYNIIOBOM JEATENBHOCTH. Y4acTHE€ B JHAIOre B
COOTBETCTBUHU C MIPaBUJIAMU PEUEBOTO MOBEICHUSI.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH I[lackams, THapoCcTaTHYECKOE aBICHUE, COOOIMIAIOIINUECS
COCYABI, THJPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auu: BHITAJKUBAIONIAs CHUJIa B PAa3JIMYHBIX CUCTEMax; MPUOOpHl B 3ajadax
(coobmaromumecs: cocy/ibl, THAPABINYECKHE MAIIMHBI, pblyaru, OJI0KH).

OKCrepUMEHTAIbHbIE 33/1aHHUS:

1)usmepenue cuiibl Apxumena,

2)u3MepeHrue MOMEHTA CHUJIbI, JeHCTBYIOLIETO Ha phlyar,

3)uzmepenue pabOThl CHIIBI YNIPYTOCTH IMPH MOABEME I'py3a C MOMOIIBIO MOJBH)KHOTO WU
HETOIBMYKHOTO 0JI0Ka(C MCMoJib30BaHueM 00opyaoBanus «Touka pocray)

Xapaxkmepucmuka 0CHOBHBIX U008 0eAMENTbHOCHIU!

Ananu3 Tabmui, rpaduxo, cxem. Ilowck oObsicHeHHs HaOmomaeMbM coObITHsM. COOpKa
npubOpoB M KOHCTpyKIMid. lcmonb3oBaHue u3MepHUTENbHBIX NpuOOpoB. BrimoiaHeHue
1a00paTOPHBIX M MPAKTHYECKUX padoT. JIlnarHocTika M yCTpaHEeHUE HEMCITPABHOCTEH MpuOOpPOB.
BoicTpanBaHue TruUIoOTE€3 HAa OCHOBAHMM HMEIOLUXCs JaHHBIX. KoHcTpynpoBaHue u



MoaenupoBaHue. Pabora B ManbIx rpynmnax. AHaTU3UPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pemienue, nelctBus. llpeactaBieHne pe3ynbTaTOB MMAPHOW, TPYNIOBOM JEATEIbHOCTH.
[TonroroBka coOOIIEHUN M JOKJIaI0B. Y4yacTHE€ B AMAJIOr€ B COOTBETCTBUU C IIpaBUIIaMU
pEYEBOro MOBEICHMUS.

Crartuka.

Teopus: bnok. Ppiuar. PaBHOBecue TBEpABIX Tel. YCIOBUA paBHOBECHS. MOMEHT CHIIBIL.
IIpaBuno momeHToB. lleHTp TsKecTH. McecnenoBaHue pasiIMYHBIX MEXAHUYECKHX CHUCTEM.
KomOuHupoBaHHbIe 3a1a4, UCTIOJIBb3YsI YCIOBUS PAaBHOBECHS.

Ilpaxmuxka: VI3roToBieHne paboTaromeil cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

Amnanuns tabnun, rpagukos, cxeM. [Torck o0bsicHeHUsT HabMOAaeMbIM cOObITUAM. OnpeeneHue
CBOICTB pUOOPOB IO YEpPTEKaM U MOJEISIM. AHAU3 BO3HUKAIOUIUX MPOOJIEMHBIX CUTYyallUH.
HaGmronate neiicTBue mpoCThIX MexaHU3MOB. llo3HakoMmuTbCs ¢ (PU3UYECKONW MOJAEIBIO
«abcomoTHO TBEPIOE Teioy». PemaTs 3amaun Ha MpUMEHEHHE YCIOBUS(IpaBUiIa) PaBHOBECHS
ppuara. Ilpumensars ycnoBue (IpaBUIO) paBHOBECUS pbluara JUisi OOBACHEHUS JAEWCTBUA
pa3IMYHBIX WHCTPYMEHTOB, HUCIOIB3YEeMBIX B TeXHHKe U B ObiTy. COOpka mnpubopoB u
KOHCTpYKUUH. Vcronp30BaHHEe HM3MEPHUTEIbHBIX MPHOOpPOB. BrINoOiIHEHHE 1a0OpaTOpHBIX U
MpakTUYeCKUX padoT. /lmarHocTuka M ycTpaHEHUE HEeHclpaBHOCTEW MpuOopoB. BeicTpanBanue
TUIIOTE€3 Ha OCHOBAaHMM UMeEIoUMXcsd JaHHbIX. KoHCTpyuMpoBaHue U MOJEIMpPOBAHHE.
BrimmonHenue 3agaHuil MO YCOBEpUICHCTBOBaHHUIO NpuOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka u mpoBepka METOUKH IKCIIEPUMEHTAIbLHOU PabOThI.

PabGora B Mmanbix Trpynmax. AHaTU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE peEIICHHE,
nercreus. [IpencraBneHue pe3ysbTaToOB IApHOM, TPYIIIOBOM AesaTenbHOCTH. IloaroroBka
coolmieHuit 1 10kaaa0B. OCYIIECTBIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JESITEIbHOCTU. Y4acTue
B JIMAJIOTe B COOTBETCTBUHU C [IPaBUJIAMU PEUEBOTO MOBEICHUSI.

8 kaacc

TensioBbie sIBJICHUS.

Tennosoe pacmmpenue ten. [Iponeccsl IIaBIeHns U OTBEPACBAHUS, UCITAPEHUS U

KoHJleHcauuu. Temnonepeaayda. BnaxxHoOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmronenue TastHus JibJia B BOJIE.

2. CKOpOCTh UCTIAPEHUS PA3TUYHBIX KUIAKOCTEH.

3. TerioBbIe ABUTATENH OYAYIIETO.
Jlabopamopnuie pabomut (¢ Mcnob3oBaHueM odopynoBanus «Touka pocray)

1. I3MeHeHust ITUHBI TeJla TIPU HArpeBaHUU U OXJIAXKICHHH.

2. OtnuBKa napauHOBOTO COJIATHKA.

3. HaGaroneHue 3a maaBiaeHUEM Jba

4. OT yero 3aBUCUT CKOPOCTh UCHIAPEHHUS )KUJIKOCTU?

5. Habnronenue TermionpoBOJHOCTH BOJBI U BO3/IyXa.
Xapaxmepucmuxa 0CHOBHBIX 8U008 OesIMENbHOCHIU:

CamocrosiTensHO (HOPMYTUPYIOT TO3HABATENBHYIO 3a7ady. YMEIT C TOMOIIBI0O BOIPOCOB
noObIBaTh  HeAocTarollyto uHpopmanuo. Mcnonp3oBaHue HM3MEPUTENBHBIX  MPHOOPOB.
BreimonnHeHne  maboOpaTOpHBIX M TpaKTUYeCKuX paboT. JlmarHoctka W yCTpaHEHUe
HEUCTPAaBHOCTEW MpuOOpoB. BricTpamBaHWe TUIOTE3 HAa OCHOBAHWU HMEIOIIUXCS JIaHHBIX.
KoHcTpynpoBanue u MoaeIupoBaHue.

BrimonHenue 3aJaHuil 1O yCOBEPIIEHCTBOBAHHIO MpHOOpOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepka METOJIWKH JKCIEPUMEHTAIhHOW paboThl. Pabora B Mambix
rpynnax. AHaIH3UPYIOT, BHIOUpPAIOT W OOOCHOBBIBAIOT CBOE  peIICHHUE, JIEHCTBUS.
[IpencraBnenue pe3ynbTaTOB NApHOM, TPYNNOBOM MAESATEIBHOCTH. Y4YacTUe B JAHalore B
COOTBETCTBUU C MPABUIIAMH PEYEBOTO MOBEIAECHUS.

3J1eKTpnqec1me ABJICHUSA.



Muxkpomup. Mogenu aroma, cymecrsoBasime 10 Hadana XIX. Mctopust OTKpBITUS U AEUCTBUS
rajgbBaHUYECKOro 3JeMeHTa. Mcropus co3manus saekrpodopHor MamuHbl. OnbeiT Bosbra.
DIIEKTPUUECKHI TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBanuemM odopyaopanus «Touka pocray)

1. Monenu atomoB.

2. 'anbBaHUYECKUE PJIEMEHTHI.

3. PaGota snexTpoopHON MaITUHBI.

4. OnsiTel BonbTa u ['ansBanu.

Jlabopamopnvie pabomul:

1. Co3ganue raqibBaHMYECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DNEeKTPUYECKUHN TOK B )KHUIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTH:

YpaBistoT CcBOEH MO3HABATENLHON M Y4eOHOW JESATEIBHOCTHIO TOCPEJACTBOM TOCTAaHOBKHU
uesnel, MUIAaHUPOBAaHUS, KOHTPOJIA, KOPPEKUHWH CBOUX JCHCTBUH M OLEHKU YCHEIIHOCTU
ycBoeHus. CpaBHHMBAIOT Crocod W pe3yiabTaT CBOMX JACUCTBHM C 00paslioM - JIHCTOM
conpoBoxkaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYMHBI  OTKIOHEHHUU.
OcCyHIeCTBISIIOT CAMOKOHTPOJIb U B3AMMOKOHTPOJIb. VICTONb30BaHe N3MEPUTETBHBIX TPUOOPOB.
BremmonHenne 1a0opaTOpHBIX M MpakTUYecKuX pabor. JluarHocThka W ycTpaHEHHUE
HEUCTPABHOCTEH TpuOOpOB. BeIcTpamBaHWE THUIIOTE3 HAa OCHOBAHWHM WMCIOIIUXCS JIAHHBIX.
KoHcTpynpoBaHue u MOI€IMPOBAHUE.

DJIeKTPOMArHUTHBbIE SIBJICHUS.
MarautHOe TONie B BemiecTBe. MarnwtHas aHoMmManus. MarautHele Oypu. PasHoBHIHOCTH
3JICKTPOU3MEPHUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 2JIEKTPOBUTATENICH.
Hemoncmpayuu (¢ ucnoab3oBaHueM odopyaoBanus «Touka pocray):

1. HarnsaHOCTh ITOBEIEHNS BEIIECTB B MArHUTHOM IOJIC.

2. Ilpe3eHTarum 0 MarHUTHOM Ti0Jie 3eMJIM U O MAarHUTHBIX OYypsiX.

3. JleMoHCTpaIus pa3sHOBUIHOCTEN AIEKTPOU3MEPUTETHHBIX TPUOOPOB.
4. HarngaiHoCcTh pa3HOBUAHOCTEH 3JI€KTPOABUTATENCH.
Jlabopamopnwvie pabomoi: 1. UccnenoBaHue pa3nudHbIX dJIEKTPOU3ZMEPUTENBHBIX TPUOOPOB.
Xapaxkmepucmuxa 0CHOBHbIX 8UO08 0esIMENbHOCIUL:
VYrpaBnsioT cBoel MO3HABaTENbHON M y4eOHOU MEeATENIbHOCTHIO TMOCPEACTBOM TOCTAaHOBKHU
Lenen, IUIAaHUPOBAHUS, KOHTPOJIS,, KOPPEKIMH CBOUX JCWCTBUM W OLEHKH YCIEIIHOCTH
ycBoeHusa. CpaBHUBAIOT crnocod U pe3ynbTaT CBOMX JACWCTBUHA C 00pa3lioM - JIMCTOM
conpoBoxacHusi. OOHapyXuBalOT OTKJIOHEHUs. OOJYMBIBAIOT TMPUYUHBI  OTKJIIOHEHUH.
OcCyliecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcrouHnky cBeTa: TEIUIOBBIE, JIOMHHECIEHTHBIC, NCKYCCTBEHHBIE. 3roToBieHuMe Kamepsl -
o0CKypa M HCCIeI0OBaHHE M300paXeHUsI C TMOMOIIBI0 MOAETH. MHOTOKpaTHOe H300pa)keHue
IIpeaAMETa B HECKOJIBKUX TUIOCKMX 3€pKajiax. M3roToBUTh MEPUCKOI U C €ro MOMOIIBIO IIPOBECTU
HaOmoneHusi. [IpakTudeckoe WCHOIB30BaHUWE BOTHYTHIX 3€pKald. 3pUTENbHBIE WILTIO3UH,
MOPOKIaeMble TIpeIoMIIeHuEM cBeTa. Mupaxu. Pazsutue BoJIOKOHHOW oNTUKH. Mcronb30BaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanuem ooopyaoBanusi «Touka pocra»)

1. PaznuuHble MCTOYHHUKY CBETA.

2. N300paxenune mpeaMeTa B HECKOJIBKUX TUIOCKUX 3€pKaiax.

3. M300paxkeHre B BOTHYTHIX 3epKajax.

4. Ucnonp30BaHue BOJIOKOHHON ONTHKHU.

5. YerpoiicTBo ¢oToarnmnapaToB, KHHOIIPOEKTOPOB, KalIeHJOCKOIIOB.

Jlabopamopuvie pabomul:

1. U3roToBieHue Kamepsl - 00CKypa U Hcciel0BaHue N300PaKEHHS C TIOMOIIBIO MOJICIH.



2. IlpakTHueckoe MPUMEHEHHE IOCKUX 3€pKall.

3. IlpakTHuecKoe UCIIOIb30BaHNE BOTHYTHIX 3€pKaJl.

4. V3roToBiieHuE NEPUCKONA U HAOJIIOIEHUS C TIOMOILBIO MOJIEIIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

YpaBisroT cBOeH TO3HABATENLHOM M Y4eOHOW JEeATEIBHOCTHIO TOCPEICTBOM TOCTAHOBKHU
uesnei, MUIAaHUPOBAaHUS, KOHTPOJIA, KOPPEKUHMH CBOUX JCHCTBUH U OLEHKU YCHEIIHOCTU
YCBOCHHUS. BBIIENSIIOT U (QOpMYIHPYIOT MO3HABATENBHYIO IIENb. BBIICISIIOT KOJTMYECTBECHHBIC
XapaKTepUCTUKU OOBEKTOB, 3a/laHHble clioBaMu. [IpMHMMAOT mO3HABaTeNbHYIO LEIb U
COXPAHSIIOT €€ MPHU BBHIMOTHCHUHM YYeOHBIX jaelicTBui. OcCO3HAIOT CcBoM JeHCTBUS. MIMeroT
HABBIKM KOHCTPYKTHUBHOTO OOIIEHUS B MaJIbIX TPYIINaXx.

Yesi0BeKk U nmpupoaa

ABTOMAaTHKa B Hallel >ku3HU. [IprMepsl UCIONb30BaHUS aBTOMATHYECKUX YCTPOMCTB B HayKe,
Ha TmpousBojacTBe M B ObiTy. CpeactBa cBs3u. Paano u TeneBujeHue. AJIbTepHATUBHbBIC
WMCTOYHMKH dHEpruu. Bussl anexrpocrannuii. HE00X01MMOCTh S5KOHOMUU MPUPOJIHBIX PECYPCOB
U WCIIOJIb30BaHUs, HOBBIX SKOJIOTMYHBIX M Oe30macHbIX TexHojorui. Hayka m 6e3omacHOCTb
JIOJIEH.

Jlemoncmpayuu: 1. poroMarepuanbl U CIANIBI IO TEME.

Jlabopamopuvie pabomul.: 1. I3yuenune AeCTBUNA CPEICTB CBS3H, PAIUO U TEJICBUICHHUS.
Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

CamocrosTenbHO  (POPMYIUPYIOT TO3HABATEIBHYIO 3aJady. YMEIT (WM pPa3BHBAIOT)
CIIOCOOHOCTH C MOMOIIBI0 BOITPOCOB JTI00BIBATH HEIOCTAIOILYIO HH(POPMAITHIO.

9 kJaacc
Kunemaruka
CrocoOBI OIMMCaHNI MEXAaHUYECKOTO ABUXKCHUS. Cucrema orcuera. HpﬂMOHHHeﬁHOC ABHUXKCHUC.
[TpsimonuHetHOE paBHOMEpPHOE IBMXKEHHME M0 TUIOCKOCTH. [lepemelieHue M CKOpPOCTh IpHU
PAaBHOMCPHOM HpﬂMOHHHeﬁHOM ABHMXKCHHUNU 110 IINIOCKOCTH. OTHOCHUTEILHOCTD JABHUXKCHUS.
Crnoxxenue paBwkeHuid. [IpuHIMI He3aBHCUMOCTH [BIKeHUi. KpuBonmHeilHOe ABMXEHUE.
JBwxeHue Tena, OpOIIEHHOTO TIOA YIJIOM K TOPU30HTY. PaBHOMEpHOE MJBMXKEHUE IO
OKPYXHOCTH. YTJI0Basi CKopocTk. [lepuon u yactora Bpamienus. CKopocTb
1 YCKOPEHHE IIPU paBHOMEPHOM JBIDKEHUU 110 OKPYKHOCTH.
Jlabopamopnuie pabomui(c HCTOIb30BaHNEeM 000pynoBanus «Touka pocray):
1.  V3yuyeHue nBIKEHUS CBOOOJHO MAIAIOIIETO Tea.
2.  H3ydeHue ABMKEHUS MO OKPYKHOCTH.
IIpumepnvie memvl NPOSKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:
1. OmnpeneneHnue CKOPOCTH PABHOMEPHOTO JIBIXKEHUS MPH MCIIOIH30BAaHUH TpeHaKepa
«OeroBast JOPOXKKay.
2. Hcropuueckas pEeKOHCTPYKIUS OMBITOB [anuies mo ompefeNeHUuI0 YCKOpPEHUs
CBOOOIHOTO MAaJeHUs TEM.
3. IIpunHnune! paboTel MPUOOPOB TSI U3MEPEHUST CKOPOCTEH U YCKOPEHUH.
4.  TlpumeHeHHEe CBOOOHOTO MAJCHUS TS U3MEPEHUS PEaKIIMH YeIIOBEKA.
5. Pacder Tpaektopuu IBHXKEHHS MepcoHaxelt pacckazoB P.Pacmn.
Xapaxmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTeHUe W OOCYXKJICHHWE TeKCTa cTraTei
WHTEPHET-CATOB, 00CYX/IECHUE MOKJIA0OB U TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemieHus (moaroroska k OI'D mo duzuke).

JAunamuka

WNuepuunanbubie cucremsl orcuera. Cuna. 3akonsl HeroToHa. JIBMKeHUe Tena moj JelCTBHEM
HECKOJIBKMX CWJ. JIBMKEHUE CHCTEMBI CBA3AHHBIX Tell. J[MHAMUKAa PABHOMEPHOIO ABUKEHUS
MaTepUalbHOM TOYKHU MO OKpYXHOCTU. Kitacchl cuil. 3aKk0OH BCEMUPHOTO TAroTeHus. J[BuxeHue



ianetT. MckyccrBenHble ciyTHUKH. CoHeuHas cuctema. VcTopust pa3BUTHSI TIPEICTABICHHUH O
Bcenennoit. Ctpoenue u 3Bostonus BeeneHHoi.
Jlabopamopnule pabomui(c ncnoab3oBannem o6opynoBanus «Touka poctay):
1. V3mepeHue Macchl Tela ¢ UCIOIb30BAHUEM BEKTOPHOTO PA3IOKEHUS CHIIBI.
2. H3ydeHue KMHEMATHKU M JTUHAMHUKUA PAaBHOYCKOPEHHOTO ABIKCHHUS (Ha MpUMeEpe
MaluHbl ATBy1a).
3.  V3ydeHue TpeHHS CKOJIbKCHHUS.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. Hcropuueckass pekOHCTpyKuHs onbiToB KylnoHa ' AMOHTOHA MO OIpPENENICHHUIO
BEJIMUMHBI CUJIbI TPEHUSI CKOJIBKECHHUS.
2.  llepBble HCKYCCTBEHHBIC CITYTHUKU 3EMITH.
3. Kak ornuyaroTcs MexaHn4ecKue MpoLecchl Ha 3eMile OT MEXaHMYeCKHUX MPOLIeCCOB
B KocMoce?
4,  Tena Conneunoii cucteMbl. OTKPBITHS Ha KOHYHMKE TIEpa.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCmU: YTEHHEe U OOCYXJIEHHE TEKCTa cTarei
WHTEPHET-CATOB, 00CYXJIEHHE MOKIAJ0B W MPE3CHTAllMi, COCTAaBICHUE W pelUIeHHE 3ajady,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢pusuke).

HmnyJbc. 3aK0H cOXpaHeHHsI HMITYJIbCa

Nmnynsc. M3menenne umnyibca marepuainbHOM TOukd. CucremMa Ten. 3aKOH COXpaHEHUs
MMITYJIbCA.

Ilpumeprvie memvl nNPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOML.:

1. PeakTuBHOE ABMXKEHUE B IPUPOJIE.

2.  Paccnenosanue [ITII ¢ momoIipio 3aKOHA COXPAHEHUS UMITYJIbCA.
Xapakmepucmuxka OCHOBHLIX BUO08 OesAmMeIbHOCMU. YTEHHEe W OOCYXJCHHE TEKCTa CTaTei
WHTEPHET-CATOB, 00CYXJIEHHE MOKIAJ0B W MPE3CHTAllMi, COCTAaBICHUE W pEIICHHEe 3ajad,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D no duzuke).

CraTuka
PaBHOBecue Tena. MOMEHT cUiibl. Y CIIOBUSI paBHOBECHS TBEpA0ro Tena. [IpocThie MexaHU3MBI.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
Omnpenenenue NEHTPOB MacC Pa3IUYHBIX Tel (TPU CIoco0a).
IIpumepnvie memvl NPOESKMHBIX U UCCTEO0BAMENLCKUX PAOOM:
1. TlpumeHeHuEe TPOCTHIX MEXAHU3MOB B CTPOHUTENLCTBE: OT 3EMIISIHKH 1O
HeOockpeoba.
2.  HccnegoBaHue KOHCTPYKIMUU BEJIOCUTIEAA.
Xapakmepucmuka OCHOBHBIX BUO008 OesamelbHOCMU. YTeHHEe W OOCYXJIEHHWE TEeKCTa CTaTel
MHTEPHET-CATOB, 00CYXJIEHHE MOKJIAJ0B U TMPE3CHTAllMi, COCTAaBIIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnoco0oB pemieHus (moaroroska k OI'D mo dpuzuke).

Mexanuyeckue KoJe0aHUS U BOJTHBI
Mexanuueckue konebanus. IIpeoOpa3oBaHue HHEPTUM MpPU MEXAaHUYECKUX KOJIeOaHMSX.
Marematuueckuii W TpYXKUHHBIH MasTHUKA. CBOOOJHBIE, 3aTyXalollWe W BbIHYXJICHHbBIE
Kosiebanus. Pezonanc. Mexanuueckue BOJIHbI. JlJTMHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
N3yuenne konebaHUi HUTSHOTO MasiTHUKA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

1.  CrpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTHI.

2.  KoneGarenpHbIE CHCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U O00CYXJIeHUEe TeKCcTa crarel
MHTEPHET-CATOB, 00CYX/IE€HUE [OKJIaJ0B U TMPE3CHTAlUi, COCTAaBJIEHWE U pelIeHHE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).



JJIeKTPOMAarHUTHBIE KOJIeOAHUS U BOJIHbI

[Tepemennslii anexTpuueckuii Tok. KonebarenbHelii KOHTYp. BeiHyXIeHHbIE U cBOOOIHBIE DM
KoJjieOanusi. DM BOJIHBI U UX CBOKMCTBA.

Tpumepnvie memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:

[IpuHUKIIBI paIUOCBA3U U TEJIEBUICHHUS.

Bnusinue OM u3inydeHuil Ha )KUBbIE OPIraHU3MBI.

N3rotoBiieHne yCTaHOBKH JJIs1 IEMOHCTPALIMK OMBITOB 1o DMU.
OnexTpoMarauTHoe usnydenne CBY-neun.

Hcropuueckas peKOHCTPYKLIMS ONBITOB AMIiepa.

Xapaxkmepucmuxa OCHOBHBIX U008 OesmelbHOCMU: YTEHHE W OOCYXKJEHHUE TEeKCTa cTareu
MHTEPHET-CATOB, 00CYX/IE€HHE [OKJIAaJ0B U TMPE3CHTAllMi, COCTAaBIICHWE W pelIeHHEe 3ajad,
o0cyxaeHue crnoco0oB pemienus (moarororka k OI'D o pusuke).

agrwpnE

OnrTuka
Hcrounuku cBera. JleHcTBUs cBeTa. 3aKOH NPSAMOJIMHEMHOr0 paclpoCTpaHEHHs CBeTa. 3aKOH
oTpakeHus cera. [locTpoeHne n300pakeHUil B TUIOCKOM 3epKaje. 3aKOH MPEIOMJICHHUS CBETa
Ha IUIOCKOW TIpaHulle ABYX OIHOPOJAHBIX INpo3pauHbIX cpen. Ilpenomiienue cBera B Npu3Me.
Hucnepcust cBera. SfIBiaeHuEe NOJHOrO BHYTPEHHEro orpaxeHus. JIumH3bpl. TOHKHME JIMH3BI
[TocTtpoenue n300pakeHU, co3AaBaeMblX TOHKUMH JMH3aMHu. a3 u 3penue. Onrtuueckue
npuOOopHI.
Jlabopamopnule pabomoi(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):

1. DOxkcnepumeHTadbHas NPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2.  UM3mepeHue nokasarens MpeaoMIICHUs BOJIBL.

3. Hsmepenue GoKyCcHOTO pacCTOSTHUS COOUPAIOIICH JTMH3BI.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1.  Hcropus ucciaenoBaHusi CBETOBBIX SIBICHUU.

2. Hcropuueckas peKOHCTpYKIUS Teneckona [ anues.

3. HMsrorominenue kaneimockorna.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesamelbHOCmuU: YTeHUe U OOCYXKJEHHEe TEeKCTa cTraTel
MHTEPHET-CAlTOB, 00CYX/IE€HUE NOKJIal0B W MPE3CHTAllud, COCTAaBIEHUE U pelIeHHE 3ajad,
o0cyxieHue croco6oB pemieHus (moaroroska k OI'D no gusuke).

®u3uka aToMa U AaTOMHOI0 s1Ipa
Crpoenue aroma. Iloryomenne u ucnyckanue csera aroMamu. Onrtudyeckue cnekTpsl. OMNBITHI
Pesepdopna. Ilnanerapnas monens atoma. CTpoeHHE aTOMHOTO sijipa. 3aps0BO€ M MaccoBOE
yucia. SlnepHble CUIbl. DHEprus CBA3M aTOMHBIX fAJep. 3aKOH paJMOaKTHBHOIO pacraja.
Anbda- u Oera-pacnansl. [IpaBuna cmemenus. SnepHsle peakuuu. JleneHue M CUHTE3 sIep.
Snepnas sHepreruka. Vicrounuku sHeprun CojHua u 3Be3A. Perucrpanus saepHbIX U3ITydeHUH.
BnusHue paanoakTHBHBIX H3JIy4€eHUN Ha JKUBBIE OpraHu3Mbl. [lo3nMerpus. DKoyorudeckue
poOJIeMBI SIIEPHOM SHEPTETUKH.
IIpumepnvie memvl nPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM:

1.  Hcropus uzyueHus aroma.

2.  Usamepenwne KI1J] comaeunoi 6arapew.

3.  HeBuaumele u3nyyeHHs B CHEKTPE HArPETHIX TEJ.
Xapakmepucmuka OCHOGHbIX BUO008 OesamenbHOCmuU. YTEHHEe U OOCYXKJIEHUEe TeKcTa cTaTel
UHTEPHET-CAiTOB, OOCYXKJEHHE JIOKJIAJOB M IpE3eHTAllMi, COCTaBJIIEHHE M pEIICHHEe 3ajad,
obcyxaeHue crnoco0oB pemieHus (moaroroska k OI'D mo dpuzuke).

®opMbl OpraHu3annu 00pa3oBaTeIbLHOIO Mpolecca:
- TpyIIIOBas;



- UHIWBUYyaJIbHAaS,

- ponTaNBHAS.

Benyuiue TeXHOJI0THHA:

Hcnonb3yroTess 37E€MEHTHI  CIEIYIONUX TEXHOJIOTHH: MPOEKTHAsA, MPOOJEeMHOTO OO0y4YeHUs,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOTO MBIIUICHUS, NPOOJIEMHOr0 aMajora,
UTpOBasl.

OcHOBHBIE METO/IbI PA0OTHI HA YPOKE:

Benymumu meromamu oOy4eHHs! SBISIOTCS: YAaCTUYHO-TIOMCKOBOM, METOJ] MaTEMaTHYECKOTO
MOI[GJ'II/IpOBaHI/ISI, aKCI/IOMaTI/I‘-ICCKI/If/’I MCETOU.

DopMbl KOHTPOJIS:

TaK KakK 3TOT Kpr ABJIACTCA AOIIOJTHUTCIBHBIM, TO OTMCTKA B 6aJ1nax HC CTAaBUTCHI.

Yyammiicss yduTcs OICHMBaTh ceOs W JpYyrux caMm, 4YTO TO3BOJISIET pa3BUBaTh YMEHUS
caMOaHalW3a W CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIBHOCTH, KaK CBONCTBY JHUYHOCTH
ydaierocsi. BbIsiBIeHHE TPOMEXKYTOUHBIX M KOHEUHBIX PE3YyJIbTAaTOB YYalIUXCS MPOUCXOJUT
4yepes MPaKTUICCKYIO JIeATEIbHOCTh; 3a4eTHBIE pa0OTHI:

* TeMaTuyeckas MoJ0OpKa 3a7ad Pa3IMYyHOTO YPOBHS CIOXKHOCTH C MPEACTABICHUEM Pa3HbIX
METO/IOB pelreHus B BHJIE TEKCTOBOI0 JAOKyMeHTa, npe3eHTanuu, ¢Gid-
AaHMMAIHH, BUAEOPOJIHKA Wi WED - crpaHHIbl (caiita)

* BBICTABKA IIPOECKTOB, IPE3EHTALMN;

* IEMOHCTpALUs PKCIEPUMEHTa, KAYECTBEHHON 3a/1ayll C KaueCTBEHHBIM (YCTHBIM WU B BUJC
NPWIOKEHUs, B TOM 4YHCIIe, MPE3CHTAIMCH) ONMMCAaHWEM Ipolecca Ha 3aHATUH, (ecTruBae
AKCTIIEPUMEHTOB; (PU3MYECKUE OJTUMITHAIBI.

KanennapHo-remaTnyeckoe njiaHupoBanue 7 KJaace

No | Tema 3ansaTHA Hcnoab3oBanue MpUMEYaHue
/1 000opy10oBaHMsI IEHTPA
€CTeCTBEHHOHAYYHOMI "
TeXHOJIOTH4eCKOoii
HaNpaBJIeHHOCTEN «Touka
pocTay
BBonnoe 3anstme. llenmm u 3anaum | KommbrotepHoe o6opynoBaHue
1 Kypca. TexHnka 6€301acHOCTH.
Cucrema eiMHUL, TOHITHE O KomnbsroTepHoe 060pyaoBaHue
2 NPSMBIX ¥ KOCBEHHBIX U3MEPEHUSX
Du3NYeCKuil IKCIIEPUMEHT. O6opynoBanue TUTST
Buasl pusnyeckoro skcnepruMenTa. JIEMOHCTPALINI
[Torpermnocts nu3Mepenus. Busel
MOTpENIHOCTEN u3MepeHus. Pacuér
3 NOTPEIIHOCTH U3MEPEHUSL.
JlaGoparopHas paboTa Ob6opynoBanue ais
«3mepenne o0bema TBepI0ro 1ab0paTOPHBIX pabor U
tenay. [IpaBuna opopmienns YYECHHUYECKUX OIBITOB
4 nabopaTopHON PabOTHI.
PaBHOMEpHOE 1 HEpaBHOMEPHOE Ob6opynoBanue ais
5 JIBUKEHMUSI. 1ab0paTOPHBIX pabor U
['paduueckoe npescTaBiIeHue YYCHHUYECKUX ONbITOB (Ha 0Oa3ze
6 JIBAKEHUS. KOMIUIEKTOB Jiist OI'D)
Pemenue rpadpuueckux 3anay,
pacyer myTH U CpeJHeH CKOpOCTH
Il HEPaBHOMEPHOT'O JIBUKEHHUS.
[ToHsTHE MHEPLIUU ¥ UHEPTHOCTH.
8 IlenTpobexHas cuia..




Cuia ynpyrocTtu, cujia TpeHus

JlaGoparopHas paboTa
«MccnenoBanue 3aBUCIMOCTH
CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B
HpYyXXHHE, OT CTENICHH Ae(OpPMaIIH

O6opynoBanue Jist
1a00paTOPHBIX pabort u
YUEHHYECKUX ONBITOB (Ha 0ase
komruiekToB i1t OI'D)

10 | mpyXuHBI».
JlaGopaTopHnas pabota
«Omnpenenenue ko3P duipenta
11 | tpenus Ha TpuboOMeTpey.
JlaGopaTtopHnast pabora O6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH 1ab0paTOPHBIX paboT u
CHUJIBI TPEHUS OT CHJIBI YUEHUYECKUX OMBITOB
12 | HOpMaJILHOTO AABIICHUSY.
13 | [TmoTHOCTH. 3amaya naps ['epona Ob6opynoBanue TS
Pemenue 3aga4 noBbILIEHHON JIEMOHCTpALII
CJIOKHOCTH Ha pacyeT INIOTHOCTH
14 | BemectBa.
Perenuie 3a1a4 nmoBbIIEHHOMN Ob6opynoBanue TUISE
15 | cioxHoCTH JEMOHCTpaLUi
JlaBiieHME KUIKOCTH U Ta3a. 3aKOH
16 | Ilackans
17 | Coobmiarommecs COCY/Ipl.
JlaboparopHas paboTa O6opynoBanue st
18 | «M3roTtoBnenune mozaenu GOHTAHA» 71a00paTOPHBIX pabort u
JlaboparopHas paboTa YUYCHHUYECKUX OIBITOB (Ha Oa3ze
19 | «M3rotoBnenune moaenu hoHTaHA» KoMIuIeKkToB 11 OI'D
3akoH [lackans. JlaBnenue B
KUAKOCTSX U razax.
['unpaBiryecKre MaIuHBI.
20 | Cooburaromuecst cocyabl.
BriTankuBaromas cusia. 3akoH O6opynoBanue TUTST
21 | Apxumena. JEMOHCTPALIMI
JlaGopatopHas paboTa Ob6opynoBanue as
«BpIsicHeHUE YCIIOBHS TIJIaBaHUS 1a00paTOPHBIX pabor "
22 | Tem». YUYEHHUYECKHUX OMBITOB
bnok 3agau Ha 3akoH [lackans, O6opynoBanue TUISt
23 | 3akoH Apxumena. JEMOHCTPALINI
bnoxk 3ama4d Ha 3akoH Ilackas,
24 | 3akoH Apxumena.
25 | biok. Ppryar. Ob6opynoBanue TUTSE
PaBHOBecwe TBepABIX Tel. MoOMEHT | JIEMOHCTPAIHid
26 | cuibl.lIpaBriio MOMEHTOB.
entp TSKECTH. Uccnenoanue | O6opynoBanue JUISt
27 | pa3nuuHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpAIIHiA
KomMmOuHupoBaHHbIE 3a1a9H,
28 | ucnonb3ys ycrnoBHsi paBHOBECHSI.
KoMOuHMpOBaHHBIE 33a1a49H,
29 | ucnonp3ys ycIoBHsI paBHOBECHS
JlaGoparopHas paboTa Ob6opynoBanue ams
«HM3roroBnenue paboTaroIIeH J1a00paTOPHBIX pabor u
30 | cucremsl 610K0BY». OdopmiieHue YYCHHUYECKUX ONBITOB (Ha 0Oasze




paboTHI.

Pabora Hag npoexktom «biokm.
JlaGopaTtopHnas pabota
«M3rotoBrienue paboraromiei

KOMIUIEKTOB 11t OI'D

31 | cucrembl 6JIOKOBY.
JlaGopaTtopHnast pabora O6opynoBanue Jist
« 3roroBienune padboTaromeit nabopaTOPHBIX pabor u
32 | cucrembl OIOKOBY. YYECHHUYECKUX OIBITOB
33 | Odbopmiienne paboTHI. KommnbrorepHoe o6opynoBanue
34 | 3amuTa MpoeKTOB.
KajnengapHo-remaTuyeckoe njiaHupoBanue 8 Kjiacc
No | Tema 3ansaTun Hcnoan3oBanue pUMeYaHue
/1 000py/0BaHusl LIEHTPA
€CTeCTBCHHOHAYYHOM "
TEXHOJIOrH4ecKoii
HanpaByeHHocTell «Touka
pocTay
BBonnoe 3anstme. llenmn wu 3amaum | KomnberorepHoe
1 Kypca. TexHuka 6€30MacHOCTH. o0opynoBaHue
PasHooOpaszue TermnoBbix  siBieHuid. | KommnbrorepHoe
2 TernnoBoe paciupeHue Tell. 00opy10BaHuE
JlaGopaTtopHnast pabota OOGopynoBanue aJis
«V3MeHeH sl JUTHHBI TeJla PU nabopaTopHbIX  pabor
3 HarpeBaHNU M OXJIKICHUN. YUEHUICCKUX OMBITOB
Tennonepenaua Habmronenue OGopynoBanue TUTST
TEIUIONPOBOAHOCTH BOJIBI JIEMOHCTpAIHii
4 BO3/yXa.
JlaGopatopHas paboTa Ob6opynoBanue 1Jis
«3mepenue ynenpHoi nabopaTOpHBIX ~ paboT u
TEMIOEMKOCTH Pa3TUYHBIX YUEHUYECKUX OMBITOB (Ha
5) BEIIECTBY. 6a3ze kommekToB ans OI'D
[InaBrneHue u OTBEpIEBaHUE.
JlabopaTtopHnas pabota «OTiaMBKa
6 napauHOBOTO COJITATUKA»
JlaGopaTtopHnast pabota OOGopynoBaHue aJis
«Habnronenue 3a niaBiIeHUEM nabopaTopHbIX  paboT U
7 JIBIAY YYCHHYECKUX OIBITOB
Pemrenune onmuMnuaaHeIx 3a1aq Ob6opynoBanmue TSt
8 Ha YpaBHEHHE TEIJIOBOTO OaslaHca JIEMOHCTpAIHA
Pemrenne onmuMmnuaaHeIx 3a1aq Ob6opynoBanue TSt
9 Ha pacyéT TEIUIOBBIX MPOIECCOB JIEeMOHCTpaIun
10 | JTabopaTopus kpucTayuiorpaduu.
Hcmiapenne 1 KOHICHCAITHSL. ObopynoBanue TSt
11 JIEMOHCTpALil
CocraB atmocdepsl, Ob6opynoBanue TUISt
HaOJroIeHne nepexo/ia JIEMOHCTpAIIHA
HEHACHIIICHHBIX TTApOB B
12 | HacelleHHBIE.
13 | BmaxxHocts BO3gyxa Ha  pasHbIx | OOopynoBaHue TUTST




KOHTHUHCHTAax

JIEMOHCTpALUI

Muxkpomup. Monenu atoma, ObopynoBanue JU1sL
14 | cymectBoBaBmue A0 Havana XIX JIEMOHCTpAIUi
Hcropust OTKpBITUSA U JEUCTBUSA KomnsrorepHoe
15 | ranpBaHMYECKOTO AIEMEHTA obopynoBaHue
HcTopust co3nanus 3IeKTpodOopHOA
16 | mammHbI
OnbiThl BosibTa. DnekTpuueckuii Komnberorepnoe
17 | Tok B anekTponUTaX. 000opyI0BaHue
Pemenue onuMnuaaHeIx 3a1a4 Ha O6opynoBanue TUTSI
18 | 3aKOHBI MOCTOSIHHOTO TOKA JIEMOHCTPAIIHA
Habmronenue 3aBucumMoctu O6opynoBanue TUISt
COIPOTHBIICHUS TPOBOJTHHUKA OT JIEMOHCTpAIIHA
19 | TemnepaTypsil.
JlaboparopHas paboTa O6opynoBanue st
«OmpeneneHrne CTOMMOCTH nabopaTOpHBIX  pabor U
M3pacXOJ0BAHHOM 3JIEKTPOIHEPTHH YUEHHYECKUX OMNBITOB (Ha
10 MOIIIHOCTH MOTPEOUTENS U 11O 6a3ze kommiekToB A OI'D
20 [ cuérumky»
Pemienne onumnuaaHbIix 3a1a4 O6opynoBanue TUTSt
21 | ma TemnoBoe AeiCTBHE TOKA JIEMOHCTpAIHA
ONEeKTPOMarHUTHbIE SIBJICHHUS. O6opynoBanue TUISL
22 | DnexTpousMepuTeNbHbIE IPUOOPHIL. JIEMOHCTpAIHi
MarnutHas aHoMmamnusi. MarHUTHbBIE O6opynoBanue TUISt
23 | Oypwm JIEMOHCTpAIIHA
Pa3znoBumnoctu
24 | onexTpoBUTATENEH.
HicTouyHUKY CBETA: TEILIOBbIE, O6opynoBanue TUIS
25 | moMUHECIIEHTHbIE JIEMOHCTpAIIHA
MHorokpaTHOoe n300paxeHue
npeaMeTa B HECKOJIbKUX TTOCKUX
26 | 3epkanax.
M3roToBUTH IEPUCKOII U C €T0 O6opynoBanue TUIS
27 | moMoIIbI0 IPOBECTH HAOIIOACHHUS JIEMOHCTpAIUI
[TpakTHyeckoe UCTOIb30BaHHE O6opynoBanue s
28 | BOrHYTBIX 3epKai JIEMOHCTpAINit
3puTeNnbHbIE UILTIO3UH, O6opynoBanue TUTS
MIOPOXK/TaeMbIe TIPEIIOMIICHUEM JIEMOHCTpAIIHA
29 | cBera. Mupaxu.
30 | Pa3BuTHE BOJOKOHHOM ONTHKH
Hcrnonb3oBaHne 3aKOHOB CBETA B
31 | rexHuke
32 | ABromarTwKa B HaIICH KU3HH . KommbrorepHoe
33 | Paguo u TeneBuaeHue obopynoBaHue
ATnbTepHAaTUBHBIE HCTOUHUKH
34 | sHepruu. Buabl anexTpocTaHImit
KanengapHo-temaTnyeckoe iiIaHUpoBaHue 9 KJacce
Ne | Tema 3ausTus Hcnoab3oBanue NIpUMEYaHue
n/m 000opynoBaHMsI IEHTPA
€CTeCTBEHHOHAYYHOM 7

TEeXHOJIOrHYeCKOM




HanpasjeHHocTell «Touka
pocTa»
BBonnoe 3amsrtue. llenn wu 3amaum | KommbrorepHoe
1 Kypca. TexHuka 6€30macHOCTH. obopynoBaHue
CniocoObl onucanus Ob6opynoBanue TUIs
2 MEXaHUYECKOTO JIBUKEHUS JIEMOHCTpaLUH
[IpsamosMHENHOE PaBHOMEPHOE O6opynoBanue IS
JIBUKEHUE M0 TITIOCKOCTH? CMOTpS JIEMOHCTpALII
3 13 KaKOW TOYKH HAOJII0/IaTh
OTHOCUTEIBHOCTD ABHXKEHUS. Ob6opynoBanue TUIs
4 Cro’xeHue IBM)KEHUH. JEMOHCTPALMI
Jlabopamopuvie pabomul: O6opynoBanue s
«M3yueHune nBmKeHUs1 CBOOOHO nabopaTtopHeix  paboT U
najarolero tenay, «M3zyuenue YU4EHUYECKUX OMBITOB
5 JIBUKEHMSI T€JIa 110 OKPY>KHOCTH
Kak u xyna monerena BuIIHeBas O6opynoBanue TUTSt
koctouka? Pacder TpaekTopuun JIEMOHCTpAIIHiA
JIBU>KEHUS TEJl U MIEPCOHAKEN
6 pacckasoB P.Pacns o Mrouxaysene
Hcropuueckas peKOHCTPYKIIHS O6opynoBanue TUTSt
omnbITOB ["anumnes mo onpeaenecHUI0 JIEMOHCTpAIIHii
7 YCKOPEHHUS g.
Omnpenenenne CKOPOCTU O6opynoBanue TUIS
PaBHOMEPHOTO JABUKEHUS TIPU JEMOHCTpALIHI
HCIIOJIb30BaHUU TPEHaXepa
8 «OeroBasi JOPOXKKay.
Cuna Bonu, cuiia yoex1eHUs Win O6opynoBanue TUIs
9 cuia - pusnyeckas BennunHa? JIEMOHCTpAIIMi
Jlabopamopnas paboma: O6opynoBanue ajs
10 | «M3mepeHue Macchl Teaa» nabopaTopHbIX  paboT U
JIBM>KeHUe Tena 1o AeHCTBUEM YYEHUYECKUX OIBITOB
11 | HECKONBKHX CHII
JIBuKEeHHE CUCTEMBI CBSA3aHHBIX Ob6opynoBanue Ui
12 | Ten JIEMOHCTPAITHI
Jlabopamopnvie pabomul: «3ydenne | OGopyaoBaHue JUIst
TPEHUST CKOJBKEHUS» 1a0opaTopHbIX  paboT U
13 YUYEHUYECKUX ONBITOB
Junamuka paBHOMepHOTO ABMXeHUs | OOopynoBaHue JUTS
14 | mo okpyXHOCTH JEMOHCTpALUN
Hcropust pa3BuTHS MIPEACTABICHUI Ob6opynoBanue JUIs
15 | o Bcenennoii. ComHeuyHast cucrema. JIEMOHCTPALIMI
OTKpBITHS HA KOHUUKE TIEpA. Ob6opynoBanue Ui
IlepBble HCKYCCTBEHHBIE CITyTHUKHU JEMOHCTPALMI
16 | 3emmm.
17 | Kak BbI IXTYy Ha30BeTe... KommnsrorepHoe
18 | PeakTuBHOE NBM)KEHUE B MPUPOJIE. o0opyoBaHue
Paccnenoanue ITII ¢ momombro KommnbsrorepHoe
19 | 3akoHa COXpaHEHUs NMITyJIbCa o0opyioBaHUE
Jlabopamopnas paboma: O6opynoBanue ISt
«OmnpeneneHne MEHTPOB Macc na0opaToOpHBIX ~ paboT |
20 | pazmuunbIx Ten (Tpu cocoba)y YUYEHHUYECKHUX OMBITOB




[IpuMeHeHHe NPOCTBIX MEXAHU3MOB B

KommnbrorepHoe

CTPOUTENILCTBE: OT 3EMJITHKH JI0 o0opynoBaHue
21 | mebockpeba
22 | Buasl MassTHUKOB U X KOJeOaHUM O6opynoBanue JUTSt
23 | Yrto mepeHOCHUT BOJIHA? JEMOHCTPALINI
KonebaTenbHpIE CUCTEMBI B MPUPOJEC U
24 | Texnuke
DKcrnepuMeHTallbHAs IPOBEPKa KommerorepHoe
25 | cBoiictB DM BOJIH. 00opy0BaHuE
HccnenoBanue 31€KTPOMarHUTHOTO KommerorepHoe
26 | mznyuennss CBU-nieun o0opy0BaHue
. UsroroBnenue moaenu KommnsrorepHoe
27 | kanmeiimockona. obopynoBaHue
DKCrepuMeHTaIbHas MIPOBEPKa O6opynoBanue TUTSt
28 | 3akoHa oTpakeHMs CBeTA. JIEMOHCTpAIMi
Jlabopamopnas paboma: Ob6opynoBanue ajst
«3mepeHune mokazarens nabopaTtopHbIX  paboT U
29 | mpemomiteHUs BOIBI YUYEHHUYECKHUX OIBITOB
Kak otnnuarorcst mokazatenu Ob6opynoBanue TUIs
30 | mpenomiieHHs IBETHOTO CTEKJIA JIeMOHCTpaIui
[Tornouenue U uCIycKaHue CBeTa Kommberoreproe
31 | aromamu. OnTHYECKHE CIIEKTPHI. o0opynoBaHue
32 | Usmepenue KI1/] conneunoii 6atapeu KommnbrorepHoe
Brnusgnaue pannoakTUBHBIX o0opynoBanue
33 | u3mydenuii Ha )KUBBIE OPTaHU3MBI
CnocoObl 3a1UThl OT
34 | paaAMOaKTUBHBIX U3TYYEHUHN




