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MOACHUTEJIBHAS 3AIIMCKA

Peanuzauus nporpammer o6ecrneunsaercs HOPMAaTHBHBIMH JOKYMEHTaMH:

1. ®enepansHerii 3akon ot 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6

obpazoBanun B Poccuiickoi Denepauun» (¢ uU3M. u JI0IL., BCTYNL. B CHIy C
01.09.2020).

2. Tlacnopr HammoHanzbHOrO npoexra «O6paszoBanue» (yTB. NIPE3HIUYMOM
Cosera npu Ilpesunente PO 1o CTPaTeTH4ECKOMY Da3sBHTHIO M HAIMOHATBHBIM
TIPOEKTaM, poToKo oT 24.12.2018 Ne 16)

3. T'ocynapcTeennas lporpamma  Poccuifckoit  ®enmepauun  «Passurue
obpazosanusm» (yTB. [locTaHOBIEHHEM IlpaButenscTsa PO ot 26.12.2017 Ne 1642
(pex. ot 22.02.2021) «O6 YTBEPKACHHH rOCYIapCTBEHHOM nporpamMmsl Poccuiickoit
@enepanun «PazsuTtue obpazoBaHus».

4. ITpoteccuonanbubrit crannapr «Ilenaror (megarormueckas nesTensHOCTE B
AOLIKONBHOM,  Ha4YalbHOM  O6IIeM, OCHOBHOM obmeM, cpegHem ob1em
obpa3oBanun), (BocmuTarens, y4autens)» (pem. or 16.06.2019)  (TIpuxa3z
MunncrepcTsa Tpyna u connanbHol 3alMTEL PO o1 18 okrsabps 2013 . Ne 544n, ¢
M3MCHEHHAMH, BHECEHHBIMM NpHKa3oM MuHKCTepcTBa TpyHa u cousammuTsl PO or
25.12.2014 Ne 11155 1 o1 5.08.2016 1. No 422H).

5. Metonudeckue pexomenpammu mo CO3JIaHHI0 W (QYHKLHOHHUPOBAHUIO B
006meobpazoBareTbHBIX OpraHu3alMsX, paclONIOXEHHBIX B CENbCKOM MECTHOCTH M
MaJIBIX TOpOZIaX, LEHTPOB 06pa3oBaHMs CCTECTBEHHO-HAYYHOH M TEXHOIOTHYECKOMH
HanpasneHHocreii («Toyka poctan) (YTBepimeHs! pacnopsikenuem MunucrepcTsa
pocsetnenus Poccutickoii ®enepanmu ot 22 mas 2022 . Noe TR 977/02)

6. Pa6ouas nmporpamma Bocriuranus MOY COIII moc. uM. Mopo3soga.

Breypounas nmesremeHOCTR sBnseTcs cocTamHOI 4acTel0 00pa30BaTeNbHOIO
fpoliecca ¥ OfHOW M3 (OPM OpraHMszanmM CBOGOIHOrO BpeMeHH ofyuyaromuxcs. B
pamkax peanusanun PI'OC OOO BHeypouHas AeATENBHOCTD — 3TO obpasoBarebHas
ACATCIBHOCTD, OCYILECTRIIsseMas B ()OpMax, OTIIHYHBIX OT YPOUHOH CHCTEMBI 00YYeHH s,
M HanpaRleHHas Ha  [OCTHXEHHE IUIAHHPYEMBIX Pe3ynbTaToB  OCBOEHUS
00pa3oBaTeNbHBIX MPOrpaMM OCHOBHOIO oburero obpasosanus. Peanmusars paboueii
[pOTpamMMbl Kypca BHEYPOYHOH NEATENbHOCTH 10 (H3UKe «DKCIIepUMeHTapuil 1o
dusmke» crocobeTByer OOIIEMHTETEK Ty aTbHOMY HalpaBlICHHIO Pa3BUTHIO JTMYHOCTH
obyvarommxcst 7-9 - x knaccoB. DH3HYEcKoe obpasoBaHHe B cHCTeMe O6IIErO H
CpelHero obpa30oBaHHs 3aHMMaeT OHO. M3 BeAymuX MecT. SIBnssce (yHpameHTOM
Hay4HOTO MHPOIIOHMMaHHS, OHO CMOCOGCTBYET OPMHPOBAHHMIO 3HAHHM 06 OCHOBHBIX
METOMax Hay4qHOro MO3HAHWA OKPYXKAIOLIEro MHMpa, (pyHIaMeHTaNbHBIX HayYHBIX
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TOUKA \! POCTA

TeOpHi W 3aKOHOMEPHOCTEH, hopMHpyeT y ydalUXCs YMEHUS MCCiefoBatk M
oGBICHSTD SBICHUS MPUPOIBI ¥ TexHHUKH. Kak IIKONBHBIA TpeaMeT, Gu3uka obnanaet
OrPOMHBIM TyMaHHTaPHBIM MOTCHIMAJOM, OHa aKTHBHO (opMUpyeT MHTEIUIEKTyalbHbIC
¥ MHpOBO33pEHUYECKHe KayecTBa JMIHOCTH. Judpepenimanys NpenonaracT TaKyro
OpraHM3aL|Io polecca 00y eHUs, KOTOpas yUHTEIBACT VHIMBH/TyalbHbIe 0COOEHHOCTH
yyaIuxcs, MX CIOCODHOCTH M HHTEPECE nHYHOCTHEIM omnblT. JluddepeHunanys
obydenust GU3UKE MO3BOJIAET, C OJIHO# CTOPOHBI, 0becIeunTh 6a30ByI0 MOArOTOBKY, C
Jpyro#i — YIOBIETBOPHUTH NOTPeGHOCTH  KaX[IOTo, KTO TPOABISET MHTEPEC H
CIIOCOBHOCTH K TPEIMETY M BBIXOMMT 32 PaMKH H3ydCHHUA (GHU3MKA B IIKOIBHOM KypCe.
Ha 3aHATHAX KpyXKKa IUIAHMPYETCs PEICHHME npo6IeMHBIX 32729 MEKNPEeIMETHOro
' cofIepIKaHMs, BBITOTHEHHE 3KCTIEpHMEHTAIBHO-PAaCcYeTHBIX 3a/1aHUMH
MICCIIEIOBATENBCKOTO XapakTepa. Bce 3TO MO3BOJAET MOAHATE HHTEpeC ydalluxcs K
p3ydeHno (Gu3MKM. 3aHATHA  [03BOJIAIOT dbopMupoBaTh TaKME BaKHbIC A
COBPEMEHHOCTH KadecTBa 4Ye/lOBeKa, KaK CTPEMICHHE K ycmexy, yMeHue paboTarh B
xomanze, paborars ¢ 00OpyAOBaHHEM dusnueckoil 1abopaTopHH «Touka pocTa»;
BOCITMTHIBAIOT YYBCTBO KOJUIEKTHBH3MA, npyx0Bsl M TOBapHILECTBA, cI1ocOOCTBYIOT
(hOPMHPOBAHHIO TAKMX YePT Xapakrepa, Kak BOJ, HACTONYMBOCTH, OTBETCTBEHHOCTH 32
BEITIOJTHEHHE 3a/laHUM.

Ilean kypca
Ilenpto  IpOrpamMMel  Kypca BHEYPOYHOHM  HE€ATENBHOCTH IO husuKe

«DKCTIepUMeHTAPHH 110 QU3HKE», 1L yHalluXCA 7-9- X KJ1acCOB SIBJISIFOTCH:

. pasBUTHE Y ydalluxcs MO3HABATEIBHBIX HHTEPECOB, HHTEJIEKTyaJIbHBIX
TBOpYECKMX CIOCOOHOCTEH B  TMPOIECCe pelleHHss MpaKkTHYeCKHX —3ajad M
CAMOCTOSTEIBHOTO IPHOGPETEH s HOBBIX 3HAHMH;

. (opMHpOBaHHE M PasBUTHE Yy YHallHXCH KJIIOYEBBIX KOMIIETEHIMH —
yue6HO — 103HaBATEIbHBIX, MHGMOPMALMOHHO - KOMMYHHUKATHBHbIX, COLIMANBHBIX, W KaK
CTIe[ICTBHE - KOMIIETEHIIH# JITIHOCTHOTO CaMOCOBEPIICHCTBOBAHUA,

. dopMupoBaHHe NPEIMETHBIX H MeTanpeMeTHBIX Pe3yJIbTaToB obyueHus,
YHHBEpCAJIbHBIX yueGHBIX JeHCTBAN;

. BOCIIMTAHHE TBOPYECKOH JTHIHOCTH, croco6HOI K OCBOEHHUIO MEpeIOBBIX
TeXHOJIOTHIA ¥ CO3/JaHMIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIIBH/KEHHIO HOBBIX uaen
¥ NPOEKTOB; peau3arius JIEATEIHHOCTHOTO MOX0Aa K MPEAMETHOMY 0OyueHHIO Ha
3aHATHAX BHEYPOYHOM IeSTeIbHOCTH 10 (husuKe.

OcoBEeHHOCTBIO BHEYPOYHON NS TeNBHOCTH 1O (HU3UKe B paMKax KPY/KKOBOH
paboTh!l ABJIAETCA TO, YTO OHA HalpaBlieHa Ha JOCTHXCHUE 00yyaroLIMHUCH B OosblIeH

CcTEeHH JUYHOCTHBIX H MeTarnpeaAMETHRIX pe3yJIbTaToB.
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3agaun Kypca

Jsi peanusanuu weneit xypca TpebyeTcs pellieHre KOHKPETHBIX IIPaKTHYECKUX
3a/1a4. OCHOBHEIE 3a/1a9¥ BHEYPOYHOM JeATeTbHOCTH 10 bu3uKK:

. BBIABIICHAC HHTEPECOB, CKJIOHHOCTEH, CIOCOGHOCTEN, BO3MOKHOCTEl
YHallUXCs K pa3iiYHbIM BUAM JIESTeTBHOCTH;

. (hOpPMHpOBaHHE MIPE/ICTABIEHHS O SBNEHHSX M 3aKOHAX OKpY’KaroLIero
MHPa, € KOTOPBIMH LIKOJIbHHKH CTAalKUBAIOTCS B [IOBCETHEBHOMN JKU3HM,

. (opMupoBaHHe NpeCTaBTEH S O HAYYHOM MeToIe MIO3HAHUS;

. Pa3BHTHE HHTEPECA K HCCIIEI0BATENBCKOMN JEATENBHOCTH,

. PasBHUTHE OIIbITa TBOPYECKOH AEATENLHOCTH, TBOPUYECKHMX CIIOCOGHOCTE;

. Pa3BHTHE HABRIKOB OpraHM3alli¥ Hay4HOTO TPy/a, paGoTHI CO CIOBAPSMH K
IHUMKIONEAUAMH, PaboThI ¢ 06opynoBanreM Mabopatopun «Touka pocTay;

. CO3JaHHE YCIIOBUH JUIS peak3allii BO BHEYPOUHOE BPEMs IIPHOOPETEHHBIX
YHHMBEPCAJILHBIX YYeOHBIX IEUCTBHI B YPOUHOE BPEMST;

. Pa3BUTHEC  ONBITA  HEQOPMANBHOTO  OOGLIEHHMS,  B3aMMOJEHCTBHS,
COTPYIHUYECTBA; PAaCIIUPEHHE PAMOK OOIIEHHS C COLMYMOM.

. (hOpMHpOBaHHe  HABBIKOB  MOCTpOEHHS ¢busuueckux  Mozmenei M

OIpeielieHHs TPaHULl UX TIPHMEHUMOCTH.

. COBEPIICHCTBOBAHWE YMEHHH [PUMEHATh 3HAHHA 1O (QH3HKe s
OOBSCHEHHUS SABIECHHMH MPHUPOIEI, CBOKCTB BeleCTBa, pemeHus (U3UYECKHX 3azad,
CaMOCTOATENLHOTO  MPHOOPETEHHsS. X OLEHKH HOBOH MHGMOPMAUMM (U3HUECKOTO
CONEPKaHMs, HCTIONB30BAHHA COBPEMEHHBIX HH(POPMALIHOHHBIX TEXHOIOIHiA;

. WCIIONIb30BaHHEe MPHUOOPETEHHEIX 3HAHHH M YMEHHH s peleHus
NPaKTHYECKHUX, JKU3HEHHBIX 3a/1a4;

. BIJIFOYCHHE yHaIlMXCSA B Pa3sHOOOPa3HYIO NeATeNBHOCTh: TEOPETHYECKYIO,
MPAaKTHYECKYIO, aHATUTHYECKYIO, TIOUCKOBYIO;

. BBIPA0OTKa TMOKAX YMEHMH NEePEeHOCHTh 3HAHMS ¥ HABBIKH HA HOBBIE
(opMEI yue6HO#M paGoThI;

. Pa3sBHUTHE COOOPA3UTENLHOCTH M GBICTPOTHI PEAKLMH NPH PEILeHHH HOBBIX

Pa3IuYHBIX (1)H3I/I‘-IGCKPIX 3a1a4, CBA3aHHEIX C Hpa.KTHT-IECK()ﬁ ACATECIIBHOCTBIO.

HanpasnenHocTs nporpaMms! — nudposas na6oparopus. YpoBeHb NporpamMMel —
GasoBelii. BospacT obyuarommxcs: ot 12 ner go 16 nert. Cpok peayH3aniy nporpaMMsI:
1 rox, 102 yacos. Pabouas nporpamma kypca BHEYPOYHOH IEATENILHOCTH MO (hHU3MKE
«JKCTIepUMeHTapui 1o (Gu3MKe» TIpefHA3HAYeHa [JIs OpraHM3allid BHEYPOYHOM
AesTenbHOCTH obyqaromuxcs 7-9 kinaccos MOY COIII mocenka uMeH: Mopo3zoga.
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I1anupyeMbie pe3yJbTaThbl OCBOCHHS IPOrPaMMbl BHEYPOYHOM AeATeIbHOCTH
«IKecnepumMenTapuii mo pusznke» (¢ Henob3oBaHHeM oGopyroBanus «Touka
pocta») B 7-9 kaaccax.
Peanu3aiug mporpaMMbl COCOOCTBYET JOCTHIKEHHUIO CIIEAYIONIMX pe3y/ibTaToB:

JIH4yHOCTHBIE:

B chepe JHYHOCTHBIX YHUBEPCANIBHBIX y4eOHbIX NEACTBUN yJalUXCs:

* y4e6HO-MO3HABATEILHBIA HHTEPEC K HOBOMYy y4eOHOMY MaTepuany M criocobam
pelleHrs] HOBOM 3a/1auy;

* OpHeHTal|sl Ha MOHMMAaHWHE IPHYMH ycCrexa BO BHEYYeOHOM AesTe]bHOCTH, B TOM
Yyuce Ha CaMOaHald3 H CaMOKOHTpONb pe3ylbTaTa, Ha aHalli3 COOTBETCTBHIA
pe3ynsTartoB TpeOOBaHMAM KOHKPETHOH 38/1a4M;

* cIOCOGHOCTE K CAaMOOIEHKE Ha OCHOBE KPHUTEpHUEB YCIEIIHOCTH BHey4eOHOM
IesTelIbHOCTH,;

Obyuarouuiics ROLY4Um 603MONCHOCMb ONIA POPMUPOBAHUA.

* BHYTPEHHEH MO3HMIMK LIKOJbHHKA HA YPOBHE IIONOKUTENIBHOIO OTHOMIEHHS K LIKOJIE,
[OHMMaHHWs  HeOOXOIMMOCTH  Y4YeHHMsS,  BBID@XEHHOro B  TpeobiajaHuu
y4eOHOTI03HABATEIbHBIX MOTHBOB;

* BBEIPQKEHHON yCTOWYNBOH yueOHO-TI03HABATENLHON MOTUBALIUY YICHHS,

* yCTOHYMBOTO y4eGHO-TIO3HABATENBHOIO HHTEpECa K HOBHIM OOIWMM  criocobam
peLIeHus 3a4a4.

MeranpeameTrHbie:

B cthepe peryasiTHBHBIX YHHBEPCATbHBIX yIeOHBIX JNEeHCTBHM ydaluxcs:

* [UIAHUPOBATh CBOM JIEHCTBH B COOTBETCTBHHM C ITOCTABICHHOH 3a/ia4eil ¥ YCIOBUSIMHU
ee peanu3alliy, B TOM YHCJIE€ BO BHYTPEHHEM IIaHE;

* YYMTHIBATH YCTAHOBIICHHBIE IPABUIIA B INIAHUPOBAHHMHK W KOHTPOJIE criocoba pernieHus;

* OCYIIECTBIISTH HTOTOBBIM M MOLIATOBBIM KOHTPOIb 10 PE3YNBTATY;

* OLICHWBaTh IPABHJBHOCTH BBINIONHEHMA [IEMCTBHS Ha  ypPOBHE aJleKBaTHOMN
PETPOCIIEKTUBHOM OLIEHKH COOTBETCTBHs PE3YJIbTaTOB TpeOOBaHUAM JaHHOM 3a[a41 U
3a1a4HOM 001acTH;

* 3JIeKBaTHO BOCITPHHUMATH NPEJJIOKEHUSA U OLCHKY yuuTeNeH, TOBapUILEH, poaUTENeH
¥ IPYTHX JIIOACH;

* pa3MyaTh crocob U pesyisrar NeHCTBHS.

Obyuaowuiicss NOIY4UN 603MONCHOCMb HAYUUMCA.

* B COTPYIHUYECTBE C yYHTEIEM CTABUTH HOBBIC yueOHbIE 3a]1a4H;
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* MPOABJIATE MO3HABATENIBHYIO HHUI[MATHBY B Y4eOHOM COTPYIHUUYECTBE;

* CaMOCTOSITENIBHO a/IEKBATHO OIICHHBATh TPAaBUILHOCTh BBIIOIHEHUS NEHCTBHA MU
BHOCHTE HEOOXOJMMbIE KOPPEKTHBBI B HCIIONHEHNE KaK 10 XOy €r0 peanu3alyy, TaK
U B KOHIIE IEHCTBHUS.

B chepe nosnapaTenbHbIX YHUBEPCATBHBIX Y4eOHBIX IeHCTRHIT y4Yaluxcs:

* OCYIIECTBIATE MOUCK HEOOXONMMOH HMH(OpMAlMK sl BHIMONHEHUS BHEYYeGHBIX
3a/laHKH € HMCTIOIB30BAHKEM y4eGHOM TUTepaTyphl H B OTKPHITOM MHMDOPMALHOHHOM
NPOCTPaHCTBE, SHUMKIIONE/HH, CIIPABOYHMKOB (BKIIIOYAs IIEKTPOHHBIE, IH(POBLIE),
KOHTPOJIMPYEMOM IIPOCTPAHCTBE

WnurepHera;

* OCYHIECTBIIATH 3aKCh ((PHKCaImio) BEIGOPOUHOM HH(OpMAaIHH 06 OKPYIKaroIlleM MUpe
1 0 cebe caMoM, B TOM YHCIIE C TOMOIIBIO HHCTpyMeHToB UK T;

* CTPOMTH COOOIUEHNS, IPOEKTHI B YCTHOM M MUCBMEHHO#M (hopMe;

* IPOBOIUTH CPaBHEHHE H KIIACCH(MUKALHMIO 110 3a/JaHHBIM KPHUTEPHAM;

* YCTaHaBIIMBATh IIPUYMHHO-CIIEICTBEHHBIE CBA3H B H3y4aeMOM Kpyre sBICHHI;

* CTPOMTH PacCyIeHHs B (JOPME CBSA3U IIPOCTHIX CyKIEHHH 06 06BEKTE, €r0 CTPOEHHMH,
CBOMCTBax M CBA3AX;

Obyuarowuiicsa nomyuum 603mMoN*CHOCMb HAYHUMbCA:

* OCYILIECTBIATh PACUIMPEHHBIH MOMCK WMH(GOPMAlMH C HCIOIB30BAHHEM pPECYPCOB
Oubnuorek u cetn UnTepHer;

* 3allMChIBaTh, (PUKCHUPOBATE HH(GOPMALKMIO 06 OKPYXAIOIIUX SBIEHHSX C MOMOIIBIO
uHctpyMentoB UKT;

* OCO3HaHHO M NPOM3BONBHO CTPOMTH COOOLIEHHS B YCTHOW M IMMCBMEHHOH (opme;
OCYWIECTBIATh BBIOOp Hambonee >G(EKTHBHBIX CIOCOGOB peIeHHs 3amad B
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIoruyecKoe paccykIeHue, BKJIIOYalolIee yCTaHOBIIEHHE
NPUYUHHOC]IEICTBEHHBIX CBA3EH;

*MOryT BBIATH Ha TEOPETHYECKHH YPOBEHb pELICHMSA 3ajJay: peIleHHe [0
OTIpe/IeICHHOMY IUIaHY, BIIaJICHHE OCHOBHBIMHM IpHEMaMH pEIEHMs, OCO3HAHMS
JEeATEIbHOCTH T10 PEIEeHHIO 3a/1a4H.

B cdepe KOMMYHHKATHBHBIX YHUBEPCAIBHbIX y4eOHBIX IEHCTBUI yUaIuXCs:

* JIEKBAaTHO MCIIO/IB30BATh KOMMYHHKATUBHEIE, IIPEK/IE BCETO - PEYEBEIE, CPEACTBA s
PELICHHs]  Pa3IMYHBIX KOMMYHHMKAaTMBHBIX 3a/a4, CTPOMTh MOHOJIOTHYECKOE
CoO0IIeHHe, BIAfeTh AMATOrU4eckoil (HOPMON KOMMYHMKAIMM, HCIIONB3Ysi, B TOM
4ucne cpencTsa ¥ uHCTpyMeHThl MKT U aucTaHIMOHHOTO O6IIeHHS;

* IOITyCKaTh BO3MOXHOCTB CYIIECTBOBAHMSA Y NIOZIEH pa3lMYHBIX TOYEK 3PEHHs, B TOM
YHCJIe HE COBMANAIONIMX C €ro COOCTBEHHOW, W OPHEHTHPOBATHECH Ha MO3MIMIO
napTHepa B OOIEHUH U B3aHMOIEHCTBHH;
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* YIUTHIBATH pa3Hble MHEHHS U CTPEMUTBCS K KOODIMHAIMM Da3lMYHBIX MO3HULHUH B
COTPY/IHUYECTBE;

* hopMynHpoBaTh COOCTBEHHOE MHEHHE M TTO3HIIHIO;

* IOrOBapMBaThCs ¥ MPHXOAUTH K OOIIEMY PEIIEHHIO B COBMECTHOH JEATENLHOCTH, B
TOM 4YHCIe B CHTyalldd CTOJKHOBEHHS WHTepecoB; Obyuarouyuics nomyvum
B0ZMONCHOCHb HAYYUMBCA:

* VIUTHIBATh M KOOPAUHUPOBATH B COTPYHHYECTBE OTIMYHbIE OT COOCTBEHHOH MO3HLMH
JIPYTUX JIIOAEH;

* YIUTHIBATH pa3HbIe MHEHUS W HHTEPECH! H 060CHOBEIBaTh COOCTBEHHYIO MO3HIIHUIO;

* [IOHHMATh OTHOCHTEJILHOCTh MHEHHH M TOXOJ0B K PEIIEHHIO IIPOOIEMBI; ;

* aPryMEeHTHpOBAaTh CBOK MO3HIMIO ¥ KOODAMHHUPOBATh €€ C NMO3ULUIMH TapTHEPOB B
COTPYAHMYECTBE MPH BEIPaGOTKe OGIIEro pelieHns] B COBMECTHOH AeATeIbHOCTH;

* 3a/1aBaTh BOIPOCHI, HEOGXONMMBIE I OpraHMW3alMM COOCTBEHHOH JEATENBHOCTH M
COTpYAHHYECTBA C IAPTHEPOM;

* OCYIIECTRIIATE B3AMMHbIA KOHTPOJb M OKa3blBaTh B COTPYAHMYECTBE HEOOXOMMMYIO
B3aMMOIIOMOLLIb.

IIpeamernbie:

- OPHEHTHPOBAThCS B SBIECHHAX M OOBEKTaX OKPYXKAIOLIEro MHUpa, 3HATh IPaHMIbl HX
MPUMEHUMOCTH;

- [IOHMMAaTh OTpeeIeHHs HUIMUECKUX BEJTMYMH U IOMHHUTE OTIpPEENsionue GopMyIbl;
- MOHMUMATh KaKuM (GHM3UYECKHM NPHUHLHUIAM W 32KOHaM IONYHHAIOTCA T€ WIH HHBIC
00OBEKTHI H SIBJICHUS IIPUPOJIBI;

- 3HaHWe MOJENM TOMCKAa pelleHui [uisi 3afad 1Mo (Qu3MKe; - 3HaTh TEOPETHYECKHE
OCHOBBI MaT€MATHKH.

- IpUMeyarh MOJIETH SBNeHUH ¥ 00BEKTOB OKPYKAIOIIEro MUPa;

- QaHAJIM3UPOBATh YCIIOBUE 3a/1a4H,

- iepe(hOpMYITHPOBATH ¥ MOJIENUPOBATH, 3aMEHSTh HCXOIHYIO 3a/1a1y JPYrowH;

- COCTABJIATH TJIaH PEIICHHUS;

- BBIIBUTATh ¥ IPOBEPATH MPeIaraéMpl€ JUIsl PeLIeHHs THIIOTE3bI,

- BiazieTh OCHOBHBIMHM YMCTBEHHBIMH OI€palldsMH, COCTABIAIOIIMMHU IIOMCK PELICHHA
3a/1a4uH.
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CopeprxaHue NporpaMmbl BHEYPOUHOH 1eATeIbHOCTH
7 knacc

Beexenue. Boanoe 3ansthe. Ileny u 3anaqu Kypca. TexHuka 6e30MacHOCTH.

PoJib 2KCNEPHMEHTA B JKH3HH Ye/I0OBeKa.

Teopus: V3y4uTh OCHOBEI TEOPHH [IOrPEITHOCTEH. ITorpenHOCTH MPAMBIX W KOCBEHHBIX
W3MepEeHuUH, MaKCUMaJlbHas MOrPEITHOCTL KOCBEHHBIX M3MEpEHHiA, ydeT MOrpelHOCTeH

‘w3MepeHMii npu rocTpoenuu rpaduxos. IIpencraBneHHe pesylnbTaros H3MepeHUur B

dbopme Tabiui U rpadUKoB.

Ilpakmuxa: OCHOBBI TEOPHH MOrpeIIHOCTedl TMPUMEHATE TNPH  BHINOIHEHHH
SKCTIEDAMEHTAIIBHBIX 33134, MPAKTHYECKUX PaboT. (¢ HemoIb30BaHHEM 000PYAOBAHMS
«Touka pocTa»)

Xapakmepucmuka OCHOBHbIX 6UO0E OEAMENbHOCTU:

[TpUBOAMTE NPUMEPhI OOBEKTOB H3YUECHHUS du3uky (dusruecKkue ABIEHUs, PU3HIECKOe
Ten0, Beuwlectro, ¢usmdeckoe none). Habmonarh W aHAIM3HPOBATH busnueckue
sanenus (QUKCHPOBATh M3MEHEHWs CBOWCTB OOBEKTOB, CPAaBHHBATH MX U 060011aTh).
[To3HAKOMMTECH C SKCIIEPHMEHTATIbHBIM METOIOM HMCCJIEN0BAHMS IPHPO/ILI. Cbopxka
npuGOpPOB M KOHCTPyKIMiA. Micronp3oBanne W3MEPUTEIBLHBIX npubopoB. BrinonHenne
1a60paTopHBIX U NpakTHYeCKuX paboT. JluarHocTuka ¥ yCTpaHeHHe HEHMCIPaBHOCTEH
npub0opoB. BriCTpanBaHHie TMUNOTE3 Ha OCHOBAHMN MMEIOIIMXCH HAHHBIX.

MexaHHKa.

Teopus: PaBHOMEpHOE M HEPaBHOMEPHOE IBHKCHHE. ['paduyeckoe MpeICTaBIECHHE
apukenus. Pemenme rpaduyeckux 3ajad, pacder IIyTH H cpeqHed CKOpOCTH
HepaBHOMEPHOTO JBukeHus. [ToHATHE HHEPUHH M HHCPTHOCTH. LlenTpobexHas cuja.
[IpuMeHeHHe TaHHBIX (QU3UYECKHX [IOHSTHH B JKH3He#eATeNbHOCTH deroBeka. Cuna
YIPYrOCTH, CHJIa TPEHHA.

Ipaxmuxa: WccnepoBaHue 3aBUCHMOCTH  CHIIBI YIpyrocTd, BO3HHMKAIOLICH B
npy/KHHe, OT CTeNeHH Ae(hopMaliy NPYKUHEL Omnpenenenue Ko3(uiinenTa TpeHUs Ha
TpubomeTpe. (¢ HCNOJIb30BaHHEM o6opynoBanusi «Touka pocta») MccnenoBanue
3aBHCHMOCTH CHJIBI TPEHHS OT CUIIBI HOPMAIIbHOTO ABJICHHA.

Xapaxmepucmuka OCHOEHbIX 61008 0eAMENbHOCU.

Auanus Tabmuu, rpaduxos, cxem. ITouck OGBACHEHHS HabMIOIaeMBIM  COOBITHSAM.
Onpezenenye CBOHCTB MPHOOPOB MO deprexkaM U MOACTAM. AHanu3 BO3HMKAIOUIMX
npo6IeMHBIX CHUTYaLlHH. M306paxarh CHCTEMY KOODIMHAT, BEIOMpaTh TENo OTCYETa H
cBE3LIBATH €r0 C CHcTeMo# KoopauHar. Mcmonb30BaTe CHCTEMY KOOpIWHAT IS
u3ydeHusi NPAMOIMHEHHOTO JBIKCHUA Teja. C6opka TpUBOPOB H KOHCTPYKIHMH.
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VCrionb30BaHHe  HW3MEPHTENBHBIX NpHOOpOB. BeimonHenwe — 1abOpaTOpHEIX M
mpakTHYeckux pabor (¢ mcmoan3oBanuem oGopysoBanus «Touka pocTtay).
JIMarHOCTHKA M YCTpaHeHHe HeHCIpaBHOCTeH Mpubopos. BeicTparBaHHWe IMIIOTE3 HA
OCHOBaHMM MMEIONIMXCA HaHHBIX. KoHCTpyWpoBaHuWe W MoZIenHpoBaHHe. BhionHeHue
3ajlaHKil [0 YCOBEPIIEHCTBOBaHHIO MpubopoB. Pa3spaboTka HOBBIX BAPUAHTOB OINBITOB.
Pa3zpaGoTka W TPOBEPKA METOJMKH OSKCIIEPHMEHTAIBHON PabOTHI. PabGora B MalbIX
rpymmax. AHaNM3MPYIOT, BHIOHpAaloT M OGOCHOBBIBAIOT CBOE peIIeHHE, NEHCTBU.
[Ipe/icTaBleHKe Pe3ylbTaTOB IAPHOH, IPYNINOBOR JAEATENBHOCTH. Y4acTHe B 1Majore B
COOTBETCTBHH C IIPaBUIaMH PEYEBOI0O MOBEACHHUS.

IuapocraTruka.

Teopus: 3axkoH Apxumena, 3akoH Ilackansi, THIPOCTATUYECKOE JIaBIICHME,
co0BImaroNIecs COCY/IEl, THAPABINYECKHAE MALIMHBL.

IIpaxmuxa: 3a0auu. BBITAIKHBAIOIIAS CHJIa B Pa3IMYHBIX CHCTEMAX; npubops! B
3ajayax

(coobImaroniyecss COCYy/bl, rMAPABIMYECKME MALIMHBI, phIYard,  OJOKH).
DKCNIepUMEHTAJIbHBIE 3aaHHs:

| )u3Mepenue CHITbl Apxumena, 2)u3MepeHre MOMEHTA CHITbI, ICHCTBYIOIIErO Ha phIvar,
3 )Ju3MepeHHe

paboTBl CHJBI YIPYrOCTH IIpM TNOABEMEe Ipy3a C MOMOLIBIO IOABHIKHOIO MWK
HEeMOJABMKHOIO Oyoka. (¢ Hcmojb3oBanueM obopynoBanus «Touka pocTa»)
Xapaxmepucmura OCHOBHbIX 6U006 OeAmelbHOCMU!

Ananus Tabmun, rpadukos, cxeMm. [louck oOBACHeHHs HaGIONAEMBIM COOBITHSIM.
C6opka npubOpOB M KOHCTPYKUMH. FICIOnmb30BaHME M3MEPHTENBHBIX pubOpOB.
BrinojHeHue 1aGOpaTopHBIX M MPaKTHYeCKUX paboT. J{MarHOCTHKa M yCTpaHEHHE
HEeHCTIpaBHOCTeM mnpubGOpoB. BeicTparBaHWe THIOTE3 HAa OCHOBaHHH HMMCIOIIMXCH
nanubix. KOHCTpyMpoBaHWe W MojenupoBande. Pabora B Mambix —Ipymmax.
AHaIM3APYIOT, BRIGKPAKOT 1 0G0CHOBEIBAIOT CBOE PEllIeHHUE, ICHCTBUS. [Ipencrasienne
pe3yabTaToOB MApHOH, MPYNIOBOH AEATEIbHOCTH. IToxgroroBka cooOIEHHUH U JOKIAI0B.
VyacTHe B AMAJIOTe B COOTBETCTBUH C IpaBUJIaMH PEYEBOIO MOBEACHU.

CraTHka.

Teopus.: Biok. Peruar. PaBHOBeCHe TBEPIBIX TEIL. Venosusi paBHOBecHs. MOMEHT CHIIBL.
[IpaBuno momeHTOB. Llentp Tskectd. MccrnenopaHue pasiIHHEIX MEXAHUHCCKHX
cucrem. KoMOMHMpOBaHHBIE 3a/1a4M, MCTIONb3Ysl YCIIOBHs PaBHOBECHS.

IIpaxmuxa: VI3roToBneHKe paboTaroen CHCTEMBI OJIOKOB.

Xapaxmepucmuka OCHOBHbIX 6U008 OeMeTbHOCHIU.

Ananu3 Tabmuu, rpadukoB, cxeM. Ilouck 0OBsICHEHHS HAOMONAEMBIM COOBITUSM.
Onpeaenenre CBOKCTB NPUOOPOB IO YEpTEKaM U MOJCIAM. AHau3 BO3HUKAIOIIMX
npobneMHbIx cuTyauuit. Habmoznars feficTBHE MPOCTBIX MEXaHH3MOB. [To3HaKOMHUTHCH
¢ (huU3HYeCKON MOJIETBIO «abCOMIOTHO TBEPAOE TEJIO. Pemare 3amaun Ha IIPUMEHEHHE
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yciIoBus(NIpaBHla) PAaBHOBECHS phIYara. IIpumensts ycnoBue (npasuio) pasHOBecHs
pel4ara s OOBSCHEHHS NEHCTBHMS pa3IMYHBIX HHCTPYMEHTOB,  HCIIOJIb3YEMBIX B
TexHuKe ¥ B 6brTy. C60pKa NpubOpoB M KOHCTPYKLHiL. Mcrons30Banme H3MEPHUTEIIbHBIX
npubopoB. Brimonnenue nabOpaTOPHBIX M IPAKTHYECKHX pabor. /luarsHocTuka u
JCTPaHEHHE HEHCTIpaBHOCTEH TNpuOOpoB. BeicTpauBaHHe rumoTes Ha OCHOBAHHUH
HMEIoIXCs TaHHBIX. KoHeTpynpoBaHue 1 Monenuposanue. BhimonHeHue 3alaHui 1o
¥COBEPIICHCTBOBAHMIO NIPUOOPOB. Pa3paboTka HOBBIX BAPHAHTOR OMEITOB. Pa3paborka
IPOBEPKA METOJIMKH YKCIIEPUMEHTAIBHOM pabOTEL

Pabora B Mankix rpynmnax. AHaU3UpYIOT, BEIGHPAIOT U 0G0CHOBBIBAIOT CBOE peleHue,
AcHcreus.  IpencTaBnenne  pesynbraroB  mapHOH, TPYNNOBOX  JEATENBHOCTH.
Hoaroroeka cooOuieHKit U JOKIANOB. OcCyIIecTBISIOT CaMOOIEHKY, B3aHMOOLIEHKY
eATENBHOCTH. YyacTHe B AMAJIOTe B COOTBETCTBUH C MPAaBUJIaMH PEYEBOTO MIOBENEHHS.

8 Kaace

TenaoBeie aABIEHU.

Tennosoe pacmmpenue ten. ITpouecchl mnaBmeHHs u OTBEPIIEBaHMS, HUCMAPEHHUS H
¥oraeHcauuu. Temnonepenaya. Bnaxsocts Bosmyxa Ha Pa3HBIX KOHTHHEHTAaX.
Aemoncmpayuu: 1. Habmonenwe Tasuus nbhaa B Bofe. 2. CKOpOCTH HCHapeHHs
PaslMYHBIX XuaKocteii. 3. TeroBkle gBurareny Gymymero.

Jlabopamopneie pabome: (¢ HeNMoNbL30OBaHHEM obopynoBanus «Touka pocra»): 1.
MsMeHeHHs 1TMHBI Tesla DM HATPEBAHUM M OXJTAXKICHHH. 2. OTIHBKA napa@uHOBOIO
connathka. 3. Habmonenue 3a miaBneHnem nega 4. OT 4ero 3aBHCHT CKOPOCTh
ucnapeHud xuaxkoctu? 5. Habmonenue TEIJIONPOBOAHOCTH BOJBI H BO3/yXa.
Xapaxmepucmuka ocHoeHbix 6udoe desmensrocmu:

CamocrosTensHo  Gopmynupyror NO3HABaTE/IbHYIO 3afady. YMEIT C [IOMOLIBIO
BOMPOCOB J100BIBaTh HEOCTaOLIy0 HHbopManuio. Mcrnonp3oBanne U3MEPHUTENIbHBIX
nprbopoB. BeinonHenne 1aboOpaTOpHBIX M MPaKTHYECKHX pabor. JluarHoctuka
YCTpaHEHHE HEUCNPaBHOCTEW NpHOOPOB. BrICTpaWBaHMe THIIOTE3 HAa OCHOBAHHH
HMErolmMXCs TaHHbIX. KoHCTpyupoBaHue u MonenupoBaHHye.

BeinonHenve 3ajaHuii 10 YCOBEPIEHCTBOBAHHIO npubopoB. PaspaGorka HOBBIX
B4PHAHTOB OMNBITOB. Pa3paboTka ¥ NpoBepKka METOAMKH 3KCIIEPHMEHTAIBHOM paboThl.
Pabora B ManbIx rpynmnax. AHaTM3HpYIOT, BBIOMPAIOT U 060CHOBBIBAIOT CBOE pelleHHe,
aeictBus. [Ipencrapnenue pesynsTaToB napHo, TPYTINOBOH NEeATEIbHOCTH. Y4acTHe B
AHaNore B COOTBETCTBUH C MPaBUJIaMH PEYEBOIO

NOBEJEHHS.

JJeKTPHYECKHE SIBJICHHUS.

Muxpomup. Moznenn atoma, cymecTBoBaBIHe 10 Hayama XIX. Hcropust oTkpeITHS 1
ACHCTBYSA ralbBAHMYECKOTO 3/eMeHTa. MicTopus co3nanus 3EKTPO(OPHOM MaLIUHEI.

»
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OneiT Bonbra. DnekTpruuecKkuil TOK B 3JIEKTPOITUTAX.

Lemoncmpayuu: (¢ HenonbloBanueM obopyaosanus «Touka pocta») 1.
Mogenu aroMoB. 2. ['anbBaHHYECKHE 3TIEMEHTHI. 3. DNIeKTpohOopHOM
mvamuHbl. 4. OneiTel Bonsra v ["ansBanm.
Jlabopamopuvie pabomur: 1. Co3naHue ralbBaHUYECKHX 3JIEMEHTOB M3 MOJAPYYHBIX
CPEZCTB. 2. DIEeKTPUUECKHH TOK B KHIKOCTAX CO3IAHUA «30JI0TOTO KITFOUMKA)).
Xapaxmepucmuka OCHOBHBIX BUOB JAeSTeIEHOCTH:
VNpaBnfAlOT CBOEH TO3HABaTENbHOW MW Yy4eOHOH IeATeIBbHOCTBIO ITOCPEICTBOM
NOCTAHOBKHU LIeJIel, TIIITaHUPOBAHUS, KOHTPOJIS, KOPPEKLUHUHA CBOMX AEHUCTBMH M OLEHKH
YCMEmHOCTH ycBoeHHs. CpaBHUBAIOT criocob U pe3ynbTaT CBOMX JEHCTBHH ¢ 0Opa3iom
- JHMCTOM COMpoBOKAeHUS. OOGHAPYKUBAIOT OTKIOHEHHs. OO6IyMBIBAIOT MPHYMHEI
oTkI0HeHUH. OCyIEeCTBIAIOT CAMOKOHTPOIE H
B3aUMOKOHTpONb.  McmonpzoBaHWe — M3MepUTENbHBIX  NpubopoB.  BrimonHeHue
7a00paTOpHBIX M NMpakTHUeckux paboT. J[uarHocTvka M ycTpaHeHHe HEeHCIIpaBHOCTEH
npubopoB. BeicTpauBaHKe runoTe3 Ha OCHOBAHMH MMEIOIIUXCS JTaHHBIX.
KOHCTpyMpOBaHHE W MOJIEIUPOBAHHE.
JAeKTPOMArHHTHBIE SIBJIEHHS.
MarauTHOe Tmojie B BenlectBe. MarHuTHas aHOManus. MarHuTtHele  OypH.

Pa3sHOBHIHOCTH JIIEKTPOU3MEPUTENBHBIX npubopoB. PazHoBHIHOCTH
IEKTPOABUIATEIICH.
Hemoncmpayuu (¢ Mcnosib3oBaHuem oGopynoBanus «Touka pocray):

HarnsHOCTh MOBeJeHHs BelleCTB B MarHUTHOM moune. 2. IIpeseHTany 0 MarHMTHOM
mone 3eMyiM M O MarHuTHeIX Oypsix. 3. JleMOHCTpauus pa3HOBHIHOCTEH
3MEKTPOU3MEPHUTENIBHBIX npuOOpOB. 4. Harnsgrocts Pa3HOBUAHOCTEH
3IeKTPOABUIaTelNen.

Jlabopamopneie pabomei: 1. WccnenmoBaHWe pa3iH4YHBIX 3IEKTPOM3MEPUTENBHBIX
npubOpOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAMENbHOCMU.

VrOpaBnsiOT CBOEW [I03HABAaTEeNbHOH M y4eOHOM JEATENBHOCTBIO IOCPEACTBOM
MOCTAHOBKH LIeJIel, TUIaHWPOBaHUS, KOHTPOJIS, KOPPEKLMHA CBOUX JAEHCTBUH M OLIEHKH
yenemHocTH yeBoenus. CpaBHHBAIOT CIIOC06 U pe3ylbTaT CBOMX JEeHCTBHH ¢ 0Opasinom
- amctoM conpoBoxkaeHHs. OOHapyKHBalOT OTKIOHeHHd. OOIyMBIBAIOT IPHUYHHEI
otnonenui. OCyIIECTBISIOT CaMOKOHTPOJNb ¥ B3aUMOKOHTpolb. OnTHueckue
SBJIEHHS.

McTouHMKH CBeTa: TEIUIOBBIE, JIFOMHHECLIEHTHbIe, WCKyCCTBeHHBIE. M3rorominenue
xamepsl - 00CKYpa | MCCieloBaHie H300pakeHHs ¢ MOMOLIBI0 Moziend. MHOrokpaTHoOe
W300pakeHne MpeaMeTa B HECKOIBKHUX TUIOCKMX 3epKanax. M3roroBHTh MEpUCKON U ¢
€10 NOMOILIBI0 TMpoBecTH HabmoaeHus. IIpakTHyeckoe HCIIONB30BAHHE BOTHYTBIX
3epKall.
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SpUTENbHBIE HILTIO3HH, TOPOKIAeMbIe
ApeJIOMICHHEM cBeTa. Mupaxu. Pa3Butee BONOKOHHON onTMKH. MCIONB30BaHMe
3aKOHOB CBETa B TEXHHUKE.

Hemoncmpayuu (¢ Hcnoab3oBaHHEM obopynosanusi «Touka pocta») 1.
PasnuyHble UCTOYHMKH cBera. 2. M306pakenue IpeaMeTa B HECKONBKHX ILIOCKUX
sepkanax. 3. M3oGpaxeHne B BOTHYTHIX 3epkamax. 4. MCMonp30BaHHE BOTOKOHHOI
ONTHKH. 5. YCTPOKCTBO (hoToanmaparos, KMHONIPOEKTOPOB, KaJIeHJ0CKOIIOB.
~labopamopneie pabomei: 1. W3rotosneHue KaMepel - 0OCKypa H HCCIIEIOBaHUe
#300pakeHHs ¢ moMOIIBI0 MoxenH. 2. ITpakruyeckoe NPUMEHEHHE IUIOCKUX 3epKall. 3.
IIpakTHdeckoe HCIIONB30BaHHE BOTHYTEIX 3epKan. 4. U3roTomienme NIEPUCKOTIa H
#aOIIFOJIEHUS C TIOMOIIBIO MOJIEITH. '
Aapaxmepucmuka 0CHOBHBIX 8UO08 DeTMENbHOCTU:

STIPaBIAIOT CBOEH TIO3HABATENHHOM M  y4eGHOM MeATeNbHOCTBIO IIOCPEJICTBOM
HOCTaHOBKM LIENeH, TIIaHUPOBaHHUsl, KOHTPOIs, KOPPEKIHH CBOMX IEHCTBHEH M OIEHKH
JCHCLUIHOCTH YCBOCHUS. BRINEISIOT M GOPMYIHPYIOT 03HABATENBHYIO 1E/Tb. Biensior
SOJMHCCTBCHHBIC  XapAaKTEPUCTHKH OOBEKTOB, 3aJaHHBle CiioBaMH. [IpHHHMAIOT
f03HaBaTe/IbHYIO 11eJIb M COXPAHSIOT €€ MPH BHITONTHEHHH

yuelHBIX gnedcTBHE. OCO3HAIOT CBOM JeicTBHS. MIMEIOT HABBIKH KOHCTPYKTHBHOI'O
OOIIEHHUS B MAJIBIX TPYIIIAX.

HeaoBek M npupoaa

ABTOMATHKa B Hallel sku3HA. [I[pUMepE] UCIIONB30BAHKS ABTOMATHYECKHX YCTPOMCTB B
Hayke, Ha npousBoicTBe u B Obity. CpemcrBa cBssu. Pamuo u  TeleBumeHue.
AJBTEDHATUBHBIC WCTOYHMKM SHEPIUH. Buabl smextpocranumii. HeoBXOTHMOCTS
SKOHOMMH MPUPOAHBIX PECYPCOB H MCIIOIb30BAHMSA, HOBBIX YKOJIOTHYHEIX M 6E30IaCHBIX
TexHonorui. Hayka u 6e3omacHocTs mopeii.

Aemonempayuu: 1. GporoMarepuansl U claiasl o TeMe.

~labopamopnvie pabome:: 1. 3ydenue neliCTBHI CPENCTB CBS3M, paguo u
TEIEBHICHUSA. XapakmepucmuKa 0CHOBHbIX 8UO08 OEIMENbHOCU.

CamocToaTenbHO QOPMYIHPYIOT 1103HABATENHHYIO 3aa4y. YMeET (MM pa3BHBAIOT)
£MOCOBHOCTE C [IOMOLIBIO BOIIPOCOB JOOBIBATE HEOCTAIOIIYIO HH(YOPMALHIO.

9 kaace

KunemaTtuka

Crnocobbl onMcaHus MexaHHYeckoro npmkenus. CHCTeMa oOTCYera. IlpsMonuHeiinoe
aswxenue. IIpaMonuHeliHoe paBHOMepHOe [BMKEHHE 1O MIOCKOCTH. IlepeMerenne u
CKOpPOCTE IIPM  PaBHOMEPHOM  IPSMOJIMHEHHOM [BHIKEHHMM 110  IUIOCKOCTH.
OTHOCHTENBHOCTE  nBMKeHHA. CIIOKeHHWe NBWKeHWH. IIPHHIMN He3aBHCHMOCTH
aswxenuid. KpuBomuneiinoe nswkenue. [IBukeHne Tena, GPOIIEHHOTO MOJ YIIOM K
TOpH30HTY. PaBHOMepHOE IBMXKEHHE O OKPYKHOCTH. YIIOBas CKOPOCTb. Ilepuon u

L]
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dacTota  Bpamenus. CKOPOCTE W ycKopeHHe IIPH  DaBHOMEPHOM JIBHKEHHH [10
OKDYKHOCTH.
Jlabopamopusie pabome (c ucnonb3oBaHKHeM oGopynoBanus «Touka pocra»):
Msyyenue nBuskenus co6omHo NaJIafoIIIero Tea.
HMayueHune 1BMKeHNs 110 OKPYXHOCTH.
Hpuwmepnvie memol npoexmuvix u uccnedosamenvckux pabom:
Onpenenenne ckopoctu PaBHOMEDHOIO IBHXKEHHS IPH HCIIOIb30BAHUM TpeHa)kepa
«BeroBasi IOpOXKKay.
HcTopuyeckas pekoHCTpykuus omsrop [ alujies 10  ONpENENIEHHIO  yCKOpEHHs
c8000/1HOTO NIaieHus Tell.
HpuHuune! paboTsr NPHOOPOB JUIs M3MepeHH s CKOPOCTEH M yCKOpeHw i,

- Hpuvenenne cBo6oHOrO maeHus AT H3MEPEHHs peaKIliH YeoBeKa.

PacyeT TPaeKTOPHH [IBHKEHHUS NIEpcoHaXxker pacckazos P.Pacmy.
Xapaxmepucmuxa ocnoenvix eudos desmenvHocmu: YTeHHe © obcyxaeHne Texcra
STATCH HMHTEDHeT-CaliTOB, O6CY:KICHHE NOKIAaLoB M TIPE3eHTALUM, COCTaBICHHE W
PEHISHHE 33/124, 00CYKIEHHE CII0COBOB pereHus (moxroroska x OI'D o (buznke).
Aunamuka
HuepunanbHble cucTeMbl orcyera. Crila, 3axons! HetoTona. J[Brkenue Tena oJ1
ACHCTBHEM HECKONIBKUX CHIL. JIBHKEHHE CHCTeMEL CBSI3aHHBIX Tell. JIMHaMuKa
PEBHOMEPHOIO IBUKEHMS MaTePUANbHON TOUKH 110 OKpy>XHOCTH. Knaccer cun. 3akon
SCEMHPHOIO TAroTenus. JIsukenue mianet. MckyccTeeHHbIe CITy THHKH.
Coaneynas cucrema. Hcropus passutus npencramnenuii o Beenennoii. Crpoenue u
3somouusa BeeneHHoii.

/labopamopnsie pabome: (¢ uenoap3oBanHeM obopynoBanus «Touka pocTta»):

HMsmepenne Maccel Tema ¢ wmcmoms3oBammem BEKTOPHOIO PA3OKEHUST CHIIBI.
HMayuenne KUHEMATMKH W JMHAMHKE PaBHOYCKODEHHOTO JIBWXKEHHA (Ha TNpuMepe
MawuHe! ATBYa). M3ydenne TpeHus ckoibkeHns.
Hpumepnvie memvr npoexmubix u uccnedosamenseiu pabom:
HcTopuyeckas PEKOHCTPYKLHMS OMBITOB Kynona u AmoHTOHa m10 OIIpeeNIEHHIO
SSAHHHHBL CHIIBI TPEHHUS CKOIIbXkeHus. [lepBhle HCKyCCTBEHHbIE COyTHUKH 3emiuu. Kak
UTIHHAIOTCA  MEXaHWYEeCKHEe INPOIECChl Ha 3eMlle OT MeXaHHYeCKHX NIPOLIECCOB B
socmoce? Tena ConHeHO# CHCTEME. OTKphITHA Ha KOHYHKe Mepa.
Xapaxmepucmuka ocHoenvix 6udoe Oesmenvrocmu: YT€HHE U OOCY)KIeHHe TeKcTa
CTaTell MHTEPHET-CAalTOB, OGCYKIeHHe AOKIAIOB M IIpe3eHTalui, COCTaBlIeHHE W
PellieHre 3a/1a49, 00Cyxk1eHue CII0CO6OB pereHus (moxroroska k OI'D 1o ¢busuke).
Hynyasc. 3akon coxpanenus HMIIyJbca
Hunynsc. MsMenenwe wummyinsca MarepuanbHOH To4ykH. Cucrema Ten. 3akoH
COXpaHEeHHs] UMITY/IbCA.
Hpwmepnvie memvr npoexmmvix u uccredosamenseii pabom:
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PeakTMBHOe JBHKeHHe B npupoze. Paccnenopanme JITII ¢ momoripio 3akoHa
COXpaHEHUsI UMILYIIbCa.
Xapaxkmepucmuka OCHOBHbIX 6U008 OeamenbHoCmu: YTEHHE M OOCYXJAeHHe TeKcTa
crareli MHTEPHET-CAlTOB, OOCYXJeHHe [OKIAJ0OB M IPE3eHTAllHi, COCTaBlIeHHE H
peliieHKe 33184, 00CyK/IeHHe criocoboB pemenus (noaroroska k OI'D 1o dusmke).
Craruka
PaBHOBecHe Teina. MOMEHT CHIBl. YCIIOBHS paBHOBecHus TBepzoro tena. [Ipocrteie
MeXaHU3MBI.
Jlabopamopnsie pabomyl (¢ Henoab3oBanuem obopynosanus «Touka pocTa»):
OnpenerneHne HEHTPOB MacC pa3IMYHbBIX Tell (TpH Crocoba).
Hpumeprie memvl NPOEKMHbIX U UCCIE008AMENBCKUX PABOM.:
IIpHMeHeHHe MPOCTHIX MEXaHW3MOB B CTPOMTENBCTBE: OT 3eMIAHKH A0 HeGockpeba.
McenenoBaHre KOHCTPYKIMH BEIOCHUIIEIA.
Xapakmepucmuka OCHOBHbIX 6U006 OesmelbHOCmuU: YTeHHe W O0OCYKIeHHe TeKCcTa
crateil MHTEpHET-CaliTOB, OOCYXKIeHHE MIOKIaOB M IpE3CHTAalldi, COCTaBlICHHE H
perienye 3a/1a4, obcyxaeHne coco6os pemenns (noarotopka k OI'D no dusmke).
MexaHu4ecKkHe KoJ1e0aHHsI H BOJIHbI
Mexanuueckue konebanus. [IpeobpazoBaHue SHEPTHH IPH MEXaHUYECKHX KOIEOaHUSIX.
MareMaTHdecKuii W OPYKWHHBIEH ~ MasTHUKM. CBoOomHble, 3aTyxarollie MU
BEIHV/KIEHHbIE Konebanus. Pesonanc. Mexanudeckue BOJHbL JTHMHAa M CKOPOCTb
BOJHBL 3BYK.
Jlabopamopnvie pabomul (¢ Henoib3oBaHHeM obopynoBanus «Touka pocTay):
Hayuenue KoneGaHUi HUTIHOTO MasTHHKA.
[IpusmepHbie membl NPOEKMHbIX U UCCTE008aMETbCKUX pabom.
CrpyHHblE My3BIKalIbHBIe WMHCTpyMeHTHI. KonebarenbHble CHCTEMBI B MNPUPOAC H
TeXHHKE.
Xapaxmepucmuka OCHO8HbIX 6U008 OeAMelbHOCMU: YTeHHe U OOCYKIeHHEe TEeKCTa
crareil MHTEpHET-CalTOB, OOCYK/ICHHE JOKNAIOB M TMPE3eHTAllMH, COCTaBIEHHE H
pemenye 3aa4, o6cyskaeHre criocoboB pemenus (noaroroska k OI'D no buzuke).
JIeKTPOMArHUTHBIE KOJ1e6aHHs H BOJTHBI
[lepemeHHBIN snexTpudeckuit Tok. KomeGarenbHblii KOHTYp. BBIHYMICHHBIE 1
csobonasie DM konebanus. DM BOIHBI U MX CBOMCTBA. [IpumepHble membl NPOEKMHbIX
u uccredosamenvbekux pabom:
[IpuHIMNBl  PAIMOCBA3M W TeleBuieHus. Biusanne OM U3JlydeHUH Ha JKUBBIE
oprasusMel. M3roToBneHMe YCTaHOBKM [Uis JIEMOHCTpAlMKM OIBITOB IO OMHN.
SnextpomarauTHoe n3TydeHne CBU-meun. Mcropuueckas pEKOHCTPYKIHS OIBITOB
Amriepa. ‘
Xapaxmepucmuka OCHOBHLIX 6U0068 OesmeNnbHOCMu: YTEHHE H oOCy)KIeHHE TEKCTa
cratell MHTEPHET-CalToOB, OOGCYXJEHHe NOKIaJoB M Ipe3eHTalHH, COCTABIEHHE U
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peleHye 3a1a4, OOCYXK/eHHe CIocobOB pelleHus (TMOATOTOBKA K OI'D no ¢wusuke).
OnTHKa
Mcrounwku cBeTa. JlecTBHS cBeTa. 3aKOH MPAMOIHHEHHOIO pacrpoOCTPaHCHHUS CBETA.
3akoH oTpakeHus ceera. [TocTpoeHne n300paXkeHHH B IIIOCKOM 3¢pKaJle.
3aK0H MpeJOMIIEHHS CBETa Ha IIOCKOH rpaHulie JIBYX OIHOPOAHBIX MPO3paiHEIX CPEL.
[Ipenomnenue ceeta B mpu3Me. Jlucrepcusi cBeTa. SIBj€HWE TIONHOIO BHYTPEHHEIO
orpakenus. Jlunzsl. Tonkwe nuH3pL [locTpoeHWe H300pakeHUH, CO3aBACMBIX
TOHKMMHY JTHH3aMH. [71a3 1 3penue. OnTHYecKUe IPUbOopsL.

Jlabopamopusie pabomsi (¢ uenoab3osanuem oGopyrosanus «Touka pocTa»).
JxcrnepuMeHTabHas IPOBepKa 3aKOHa OTpakeHus CBeTa. M3mepenue
noKasaTells MPeIOMIICHMS BOJIBI.
Mavepenue (OKYCHOIO PacCTOSHHs COOUPATOIIEH IMH3EL.
Ipumeprole membl RPOSKMHbIX U UCCIE008AMENbCKUX pabom:
McTopus MCCIeJOBaHHS CBETOBBIX SIBICHUH.
McTopuueckasi peKOHCTPYKIMs Teneckomna [anuies.
JaroToBIIeHHE KaJleld0CKoIa.
Xapaxmepucmuka OCHOBHbIX 6UO08 OeimeNbHOCMU: YTCHHE H o0cyXIeHHEe TEKCTa
crateil MHTEPHET-CalToOB, OOCYX/eHHE NOKTAJoB M IpE3eHTaldH, COCTaB/ICHHE H
perienye 3aj1a4, 06CyKIeH#He Coco00B PEICHHS (moarotoska k OI'D 1o dusuke).
@u3uKa aTOMA H aTOMHOIO s/1pa
Crpoenre aroma. ITormomenue U HCIyCKaHHE CBETa aTOMAaMH. OnTHYecKue CIEKTPHI.
Onsiter  Pesepdopna. IlnanerapHas Mozenb aroma. CTpoeHHE aTOMHOrO  ipa.
3apa0BOE W MacCoBO€ YMCIa. SIIepHBIE CHIIbL. DHeprus CBS3W aTOMHBIX AJ€p. 3aKOH
panMoaKTUBHOTO pacmajia. Anbha- u Oera-pacnassl. [paBuna cMmemlenus. SlnepHsie
peaxuuu. JleneHne U CHHTe3 sep. SnepHas sHEpreTuka. Uctounuku sHepruu ConHia
% 3me3l. Perucrpanus sIepHbBIX W3Ty4eHHd. BnusHHe paJMOaKTHBHBIX U3Ty4YeHUH Ha
#wBsie opranu3Msl. Jlo3uMeTpHs. DKOIOTHYECKHE npobieMbl S1epHOM SHEPTeTUKH.
I pusepHsie membl NPOEKMHbBIX U UCCNE008aMENbCKUX pabom:
McropHs H3y4eHHs aroma.
Mavepenne KI1J] conHedHo# baraped.
HesuanuMble H3TyYeHHs B CIIEKTPe HarpeThIX TEIL.
XapaxmepucmuKka OCHOBHbIX 6U008 OeameNbHOCMu: YTCHHE H 00CyXIIeHHE TEKCTa
crareii MHTEDHET-CaliToB, O6CYKIeHHE JOKIAJOB M IpPE3eHTAllWd, COCTAaBICHHE H
pemenne 3azad, oOCYKJeHHE CIOCODOB pEelIeHH (momrotoBka k OI'D mo ¢usuke).
@opmbl opranu3anuu 00pa3oBaTeJIbHOTO Mpouecca:
= fpynnosasd, -
WEIMBHIyalbHAS; -
©poHTaIbHAA.
Beayvuine TeXHOJIOTHH:
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Mcrnonb3yloTcss  3M€MEHTBl  CIEAYIOIIMX TEXHOJOTHWH: TpPOEKTHas, MpobIeMHOro
oOydyeHus,  MHOOPMALIMOHHO-KOMMYHHKALIMOHHAsS,  KPHUTHYECKOTO  MBILLIEHHS,
npobnemHoro auanora, urposas. OcHOBHbIE MeTOAbI Pab0ThI HA YPOKe:

BenymmMu  MeTogaMH  OOydYeHHs  ABIAIOTCA:  YaCTHYHO-TIOMCKOBOH,  METOJ

MaTeMaTH4YeCKOTO MOJEIMPOBAHUS, AKCHOMATHYECKHM METO/I.

DopMbI KOHTPOJIS:

Tak Kak 3TOT Kypc SIBISIETCS JOIOJTHHMTENBHBIM, TO OTMETKa B 0ajjiax He CTaBHTCH.

Yyamuiics y4uTCs OIleHMBaTh ceOs M IpyrHX caM, YTO MO3BOJAET Pa3BHUBATh YMEHHS

camMoaHalM3a U CrocoOCTBYeT Pa3BUTHIO CAMOCTOSTENBHOCTH, KAaK CBOMCTBY JTMYHOCTH

yuaiierocs. BhIABIeHME IPOMEXYTOYHBIX M KOHEUHBIX pe3y/bTaroB ydalluXcs

NPOMCXOIHUT Yepe3 MPaKTHYECKYIO NeATENbHOCTD; 3a4eTHbIe paboThI:

* TeMaTHyecKas NoAbOpKa 3aJad pa3iIMYHOIO YPOBHS CIOKHOCTH C INpEACTaBIeHHUEM
pa3HBIX METOJOB peIIeHHs B BHAEC TEKCTOBOI0 NOKYMEHTa, Npe3eHTalHH,
didmaHMMaNuy, BHAEOPOJIMKa WK web - cTpanuns! (caiita)

* BEICTABKa MIPOEKTOB, PE3EHTALINH;

* IeMOHCTpaIMs SKCIIepUMEHTa, KaueCTBEHHOH 3a[a4M ¢ KaueCTBEHHBIM (YCTHBIM MIIH B
BHJIe IPUIOXKEHHS, B TOM YHCIie, Mpe3eHTalell) OUcaHrueM Ipolecca Ha 3aHATHH,
decTHBasIe YKCIIEPUMEHTOB; (pU3HUECKHUEe ONUMITHAbL.
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KanenaapHo-TeMaTH4YecKoe INIAHHPOBaHKe 7 KJ1ace

HazzaHHe Tema ypoka Koax |OcHoBHbIE puabl Memosbiopa
gauIciia HY€C | neATELHOCTH HA YPOKe HHE
L oGopynoBan
e U IeHTpa
B €CTECTBEHHO
HAYYHOH
H
TEXHOJIOTHY
ecKoi
HANPAaBJIeHH
ocreii «Touka
pocTa»
Bronnoe 3amarme. Ilemm w | 1 IlpuBoguts mpuMepsl 0o0BekTOB | KOMIIBIOTEDH
sajaud  Kypca.  TexHHKa uzyuyeHds Qu3ukd  (usHyeckue | oe
BN | GesonmacHOCTH. SBICHUSA, (huzmyeckoe TENO, | oFopynoBaHH
BelmecTBo, (H3HYeckoe  Moie).
i3 Habmomate M aHaJIM3MPOBaTh e
Poab CucteMa elMHHAILL, TTOHATHE O | | (u3MyecKue TBICHHS KoMnbiorepH
SECHEPHM MpsAMBIX " KOCBEHHEIX (bukcHpoBaTh M3MEHEHHS CBOMCTB | o€
eHTa B M3MEpeHHAX 00BEKTOB, CpaBHMBATE HMX H | 0GOpYIOBaHH
EWIHH o6o6mare). [losHakomuTeCA  C | o
SEI0BEKA | Dy3puecKuii IKCIIEPAMEHT. 1 ng:‘;zr::;ﬂan;;:::nm i O6opynos
(39) Buet (hHU3HUECKOTO (BOCTIpOM3BOAMTH,  (hukcupoBarh | AHHE U
SKCIIEPHMEHTA. W3MeHeHHWs  CBOMCTB  oOmekra, | JCMOHCTD
TTorpemsocTs aHanusuposats. CGopka npubGopos |  allui
waMepeHns. Bas! W koHCcTpykumH. Hcnonezosanue
5 W3MEPHUTEBHBIX npuOOpOB.
MOTperHoCTe!
o BrimonHenne  1abopaToOpHBIX M
Wsneperns. PacaCr npakTH4eckux pabor. JlnarHocThka
O i i i M YCTpaHeHHe HEHCNPaBHOCTEH
JlaGoparopHas pabora 1 npubopoB. BeicTpanBaHue rumnores Obopynos
«H3mepenune obrema Ha  OCHOBAHMH  HMEIOLIMXCA | aHHe Uit
TBepaoro Tenay. [Ipasuna JaHHBIX. nabopaTopHbI
othopmienus naboparopHoi X pabor
paboThL. YUEHHYECKHX
OIILITOB
Mexanuk | PaBHOMEpHOE H 1 AHanmu3 Tabmun  rpaHKOB, O6opynos
2(84) | HEPaBHOMEPHOE JIBUKCHH. CXEM. [Touct 0OBACHEHHA | amue WA
HabIIOIaeMbIM COBBITHAM. | jaGopaTopHbI
[pauueckoe npeacTasnenue | 1 ONPEACICHHE CBOHCTB | v paGor m
ABHKCHHI. IpHOToR flaeprexaM || v yeppyecknx
Pemenue rpapuueckuy 1 onem e Awamus | o0 (Ha
e 113;3}16 oy WONEMHBIX &KATh|
& 300p KOOPAHHZreny ppiGHpaTh
pacder  NyTH M CPEJHEH CBA3BIBATH €10 C 1oy KOMILJIEKTOB
CKOPOCTH HEPaBHOMEPHOT'O CHCTEMOM
JIBHKEHHMA.
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ITonatne  wuHepHM %8 Hcnonp3oBats KoopauHar. | s OI'D)
MHEPTHOCTH. KOOpAMHAT  JId CHCTEMY
Lentpobe:xnas cuna.. H3y4CHHA
Cuna  ympyroctu,  cuia MPAMOIHHEHHOTO IBUHCHHS O6opynos
TpeHus rena. COopka npuGopoB u aHue IS
Jla6opatopHas pabota KOHCTpykuui. Mcnons3oBanue naGopaTopHbL
Mconeormine HU3MEPHUTENBHBIX npubopos. | paGor u
Bemonnenne mabopaTopHBIX H
3aBHCHMOCTH CHIJIBL NpPAKTHIECKUX p a6OT. YYCHHYECKHX
JUPYINCE, JlnarHocTHka #  ycrpanemme | CUBITOB (Ha
BO3HHKAIOLICH B IIPY/KHHE, HEUCIPaBHOCTEH npubopos. | baze
oT CTENEHH BeicTpauBanMe  rumoTte3 Ha | KOMIUIEKTOB
nedopMaIuu pyKHHED). OCHOBaHHH HMCIOIUXCA | g OI'D)
JlaGoparopHas pa6oTa manHbX. KoHcTpyupoBanue u
«Onpenenenne MOZE/MPOBAHHE. Bemonnenne
KodhpduHenTa TpeHus Wit e
YCOBEPIIEHCTBOBAHHIO
Ha TpHOOMETpE».
npubopoB. Pa3spabotka HOBBIX
Ji oparopran PR BapDUAHTOB OIBITOB. Pazpaborka Qbapynoe
§ scrcnonanne u TpoBepka meroguku | SHHE AL
R OTH GO ‘TpoHmd OKCIIEDHMEHTANBHOH — paborer, | 1200PATOpH
oT CHIJIBI HOPMAJIbHOTI'O PaGoTa B MamBIX rpymmax. BIX paboT u
o AHaNH3UpYIOT, BEIOHpaloT u | ) (CHHICCKHX
06OCHOBBIBAIOT CBOE pemrenme, | OTPITOB
[TEACTBHSA. [Ipencrasnenne
[pe3yIBTaTOB IapHOH,
TpYyNIOBOH JEATEIbHOCTH.
YuacTHe B Juanore B
COOTBETCTBHM C  IpaBHJIAMH
PEYEBOTO MOBEICHHS.
Tmapocra | [InotHOoCTE. 3amaua Amnanuz Tabmur, rpadHKoB, CXEM. O6opyaoBaHH
THKA uaps I'epona IMonck o6bAcHeHUs HabmonaeMbIM | € AT
(124) PelneHue 3a1a4 MOBEIIIEHHOMH cobbituam. Onpezienenye CBOHCTR | AEMOHCTpALMH
CIOXKHOCTH  Ha  pacyer TPHGOPOB MO HepTekaM H MOJIE/IAM.
IOTHOCTH AHanu3 BOZHHKAIOIINX
BElIeCTBa. Mpo6JIEeMHBIX CHTYaLIHM. EJGopKa
Pemienwue 3a1a4 noBbIIIEHHOM HpEGApON ¥ IaHCI v, OGopynosanu
Hcnonb3oBaHue U3MEPHUTEBHBIX
= i npubopoe. Beimonnenue ;xzﬂcmauuﬁ
HABICHHAE KHIKOCTH H ra3a. 1a60paTOPHBIX U MPAKTHYECKHX
3axoH pabort. /luarHoctka u yctpaHeHHe
[Tackans HEUCTIPABHOCTEH MPUGOPOB.
Coobmaroimecs cocysl. BeicTpauBanue runores Ha
Jlaboparopnast pabota OCHOBAHHMH MMEIOLMXCS JIAHHBIX. O6opynos
«H3zroroBnenue MOJIENH Konctpyupoanue u aHme Uit
donTanay mozenuposanue. Pabora B ManbiX  |[raGoparopHbix
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JlaGoparopuas pabota
«H3rotoBnenue MOJIENH
donTana»

# 060CHOBBIBAIOT CBOE pellEHHE,
JIEHCTBHA.

3axoH ITackans. JlaBnenue B

IIpencrarnenue pe3ynbTaTos
MIApHOM, rPYINMNOBOH AEATENBHOCTH.

rpynnax. AHanH3UpYIOT, BbIGHpaoT paboT H

YUEHHUYECKUX
oneITOB  (Ha
Oaze

JKHIKOCTAX M rasax. i KOMILIICKTOB
IToaroroeka coobieHHi 1 s O
T'uapasiiyecKkue MAMHEL J0KIanoB. YUacTHe B Uanore B
Coobmaronmecs CoOCy/EL
BrrTankusaronas cuia. 3akoH O6opynos
Apxumena. aHue A
COOTBETCTBHH C TIPaBUIIAMH NEMOHCTD
pEYEeBOro MOBEJEHHS. anmii
JlaboparopHas paborta Ob6opynos
«BrisicHeHue YCIIOBHSA aHue i
IUIaBaHHUsA TEJD). naboparopH
BIX paboT u
YUEHHUECKUX
OIBITOB
brnok 3amad Ha  3aKOH Obopynos
[Tackasns, 3aKkoH aHue s
Apxumesa. ACMOHCTP
Biok  3agad  Ha  3aKoOH auui
[Tackais, 3aKoH
Apxumena.
bnoxk. Peruar. Amnanu3 TabnuIl, rpaUKOB, CXEM. OGopynoBaHH
(109) ITouck o6bscHeHUs HAOMOOaEMBIM | € 1A
PaBHoBecue TBEPHOBIX TEI. cobbrTHaM. OmnpesielieHHe CBOMCTB | 1EMOHCTpaLMi
MomeHT cunelIIpaBuio npubOPOB 10 YepTeKaM ¥ MOJIENIAM.
MOMEHTOB. AHanu3 BO3HHKAFOLIHX
[lenTp BT HP?GHGMHBIX cutyauuii. Habmonats | g opyHOBaHH
JeHCTBHE MPOCTHIX MEXaHHU3MOB.
Hccnenoparue ki [Mo3HAKOMUTECA ¢ (PU3UUECKOH 313 S
Qi TS EHX CHCTCM MOJIEJBIO «abCOIIOTHO TBEPHOE Sl e
KombuHHpOBaHHEIE 3a1a9H, Tenoy». Pemmars 3ana4u Ha
HCIIOJIB3YS ~ YCIIOBHS NpUMEHEHHe yCIIOBUA(TIpaBKIia)
| PABHOBECHS. paBHOBecHs pbidara. [IpuMeHaTs
. KomMGMHHpPOBaHHBIE 33/1a4H, YSIIOBHE
| HCTOTB3YA YCIOBHS (rpaBu/10) paBHOBECHS phIyara
1 OOBACHEHHS NEUCTBUA
i pasTM4HBIX HHCTPYMEHTOB,
[SSopiropsai pabora MCIIOJIE3YEMBIX B TEXHHKE H B Obopynos
- «M3rotosnenne paboraroiei Giiry. CGOpKa MPHGOPOB 1 aHue JUIs
| CHCTEMEI GII0KOB. KoHCTpyKIWii. Micnons3oatue maboparopHbl
- Odopmierne pabOTHI. M3MEpHTETbHBIX MPHOOPOB. » pabot
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Pabora  Han poeKToM | 1 Beinonnenue naboparopreix u U
«BIoKkm». NIPaKTHYECKUX pabor. YYEHHUYECKHX
Jla6oparopuas paGora HuarHocTuka 1 ycTpaHeHHe ONMBITOB  (Ha
«3rotoBnenne paGoraromeii HEHCIIpaBHOCTeH Npubopos. 6aze
CHCTEMEI 6II0KOBY. BsicTpauBaHue runores Ha KOMILIEKTOR
OCHOBaHHH HMEIOLIMXCA JaHHBIX. it 01"'3
Jla6oparopHas pabora 1 Kowetpynpoatie O6opynoB
«U 3rOTOBJICHHE pa60TaI0meﬁ H MOI[GJEHPOB&HHC. Brimonuenue anme ISt
iy ———, 3aJaHMM 110 YCOBEPUIEHCTBOBAHHIO TaGopaTopHst
npu6opoB. PaspaboTka HOBBIX
BapHaHTOB OIBLITOB. o pa6OT
Paspabotka u nposepka METOIHKH :
IKCIIEPUMEHTAIBHON pabGoThl. SIS
Pa6ota B Masibix rpymmax. Ll
Odopmrenue paGoThL. 1 Anamusupyior, Komnsrorepn
T ————y 7 BEIGHpAIOT u 06ocHOBbIBAIOT CBO ggo
pelIeHHe, AeHCTBHA. PyIOBaHH
IIpencrarnenue pesynsraTtos €
MapHOM, IpyImoBoH
HaestenbHocTH. [logrotorka
COOOIIEHHH H JOKIAIOB.
OcCyILECTBIAIOT CAMOOLIEHKY,
B3aHMOOLIEHKY J€STEILHOCTH.
VYyacTue B AHAJIOre B COOTBETCTBHH
C IMpaBHJIaMH PEYEBOI0o NOBCACHHUA.
Kanenaapno-temaTnyeckoe nmiianupoBanue 8 Kaace
He Tema ypoka Kosx | OcnoBuble BHAbI| Ucnonb3oBaH
1a HY€C | nesTenbHOCTH Ha ypoke He
. oBopynoBanu
Haco sl HeHTpa
B €CTeCTBEHHOH
ay4yHOM
H
TeXHOJIOrHYec
KOH
HaNpaBJIeHHO
crei «Touka
pocTa»
Beognoe 3ansTthe. Ilenm wu | 1 CamocrosTensHo Gopmympyior | O6opynosa
Jemnosple | 3aMa4M kypca.  TexHuka NIO3HABATENLHYIO 3a/1a9y. HHE s
senenns | O€30MACHOCTH. YMEIOT ¢ HOMOIIBIO BOIPOCOB ACMOHCTpAI
0ObIBaTh HEIOCTAIOIIYIO i
Pasnoobpasue 1 HH(OPMALHIO. Obopynosa
TEIIOBBIX ABNEHHUH. WUcnone3oBanue u3mMepuTenbHpx | HHC UL
Tennoroe pacumpenue npubopos.  BhimonHeHHe JIEMOHCTpAIL
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Tel. 11ab0paTOPHBIX W MPAKTHYECKHX | Wi
pabot. /luarnocTrHKa 1
YCTpaHEeHHE HEHCIIPaBHOCTEH
npubopoB.
Jlaboparopuas pabota
il el BeicTpauBanne  rumores  Ha Obopynosa
«M3MeHeHus JIMHEI TeNa IpH HHE JUIs
OCHOBaHHHU HAMEIOIIUXCH
Harpe€BaHHH U OXJIaKICHUHY. Haﬁopa'ropﬂmx
nanHbIX. KoHCTpyHpOBaHue % Pualiold
M MOJIeIMpOBaHue. BeIonHeHHE £
& YIEHHYECKUX
g e ) OTIBITOB
COBEpILIEHCTBOBAH
Tennonepenaua Habmonenue Y 5 s O6opynosa
npH )
TEIJIONPOBOHOCTH BOIBI H Pp c;p e HHE Jis
a3pab0TKa HOBLIX BADHAHTOB
BO3/IyXa. ¥ P P JeMOHCTpaIl
IIBITOB. i
Hif
Pazpaborka u IIPOBEpKA
METOIHUKH H
Jlaboparopnas pa6ora il 5 PSR EHO R O6opynosa
«M3mepenue yaensHOM PSR Babora B Mk HHE 11
TETI0EMKOCTH Pa3IHIHBIX rpyémax. AHATHM3HPYIOT, 71a60PaTOPHBIX
BEIECTB). W uparc(;’r # o pabotr u
[InaBneHne u oTBepaECBaHHE. SIS R ORRIbAIOT ciaoe YYEHHYECKHUX
Jlaboparophnas pabora FRE, ACHCTBHL. | hrrroB (Ha
[Ipencrarnenne
«OTIuBKa & 6aze
PE3yJIbTaTOB NIapPHOH,
napa(GMHOBOTO COJIIATHKA» e KOMILIEKTOB
s OI'D
JIEATEITBHOCTH. VYuactue
JlaboparopHas pabota B Ao - OGopynosa
«Habmonenune 3a HHE IS
COOTBETCTBHH o -
ITaBIIEHHEM
TpaBUIIAMH PEYEBOTO
JBAa» MOBEJCHHS. nabopaTopHbIX
pabot U
YYEHHUECKHUX
OIBITOB
Pemenne OJIMMITHATHBIX O6opynoBanue
3aja4q ISt
Ha YpaBHEHHE TEIUIOBOTO AeMOHCTpAIHi
bananca
Pemenue OJTMMITHATHBIX O6opynoBanue
3a1a4 Juis
Ha  pacuéT  TEIIOBBIX ASMOHCLpanRE
IPOLECCOB
Jlaboparopus
KpHcTayutorpaduu.
Hcnapenue B KOHIEHCAIIHS. O6opynoBaHue
Ui
JIEMOHCTpalui
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Cocrap armocdepsr, 1 O6opynosanue
HabmoneHue nepexosa st
HEHACBIIEHHEIX TapoB B JEMOHCTpAIHH
HACHIIIEHHBIE,
Bnaxnocte  Bosmyxa mHa | 1 O6opynosanue
Pa3sHbIX KOHTHHEHTax JUist
JEMOHCTpaIHH
Jnexktpud | Mukpomup. Mozenu atoma, | 1 YIpaBisior  cBoei O6opymosa
€CKHe CYLIECTBOBABIIIHE O Hayaja MO3HaBaTEIILHOH H HHUe [
ABNEHHsT | 1K y4ebHOM HesSTeNnbHOCTRIO ACMOHCTpaIl
TIOCPEICTBOM ol
Hcropus OTKPBITHS u|l [OCTAHOBKH meneil, , KommneiotepHo
AcHoTiMg IaHHPOBAHMS, KOHTpOms, | ©
raJIbBAHHYECKOTO 3JIEMEHTA OPDEKIIHH CBOHX JIeHCTRMH 1 obopynoBanue
Heropus cosipmay | 1 NEHKH yCIIEMHOCTH YCBOESHHUS.
3J1EKTPOGOPHOM MALIUHET CpaBHuBaIOT onocot ”
€3ylIbTaT CBOMX JIEHCTBHI C
OneITH Bosnbra. | 1 Pesy . Komnsrotepro
. obpasmom - JILCTOM
DNEeKTPHUYECKHI TOK €
COIIPOBOKAEHHS.
B 3]IEKTPOJIHTAX. obopynoBanue
OHapyXKHUBaKOT OTKJIOHEHHS.
Pemenune OJIMIMIIHATHEIX | 1 O6opynosanue
OOG1yMBIBAIOT NPHYHHB
3a7a4 Ha 5 O Juist
OTKIOHEHHH. OCyIIecTBIsAIOT "
3aKOHBI IOCTOSHHOTO TOKA 4 ACMOHCTpAllH
CAMOKOHTPOJIb "
Habmonenwue 3aBucumoctu 1 Obopynosanue
B3aMMOKOHTpOJIL. Mcronb3oBanne
CONIPOTHBJIEHHS IPOBOHHKA TSt
M3MEPHTETBHBIX "
OT TEMIIePaTyphl. JIEMOHCTpAIMH
npuOopoB.  Brmonnenwue
TlaGopatopras pabota 1 abOpPaTOPHBIX M IPAKTHIECKUX O6opynosa
«OnpeneneHne CTORMOCTH pabor. [lnarnoctaka u HHE JUIA
H3PacXO0BAHHON YCTPaHCHHE HCHCIIPABHOCTEH nabopaTopHBIX
IEKTPOIHEPTHHU NPHGOPOB. pabot 7}
IO MOIIHOCTH MMOTpebuTENs 1 BeicTpansanue THIIOTE3 YUYEHHYECKUX
10 CYETUHKY» Ha OCHOBaHHH HUMEIOIIHXCA | onBITOB  (Ha
nanneix. Koncrpynposanue n baze
MOJIETTHPOBAHHKE.
YrpaBnsitor  cBoeii KOMILIEKTOB
03HABATENBLHOH )’ ansg OI'D
Permenue OJIMMITHANHBIX| | yae6HOM IesTENBHOCTHIO O6opynosa
3a1a4 MOCPEICTBOM IIOCTAaHOBKH HHC  N7A
Ha TEIJIOBOE JIeHCTBHE TOKA LeNei, IITaHUPOBaHHS, ACMOHCTpaL
__[KOHTPOJIsL, KOPPEKIIHH CBOMX i
DIIEKTPOMATHUTHEIE SBICHHA. | 1 NeHCTBHI H OLEHKH YCIeNHOCTH O6opynosanue
HEI s
DIIeKTPOU3MEpPHTETLHEIE CBOGHHS. i )
pUGOPEL L, JIEMOHCTpAaIAi
M I CpaBHHBAIOT cnocob 51 I shoe
Hl. i n
ATHETOM @I pe3y/lbTar CBOMX HEHCTBHH C pyA
Marnurnsie 6ypu Ui

obpasiom - JTUCTOM
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PasHoBuaHOCTH 1 —’conponoxaxenml. AEMOHCTpaIHH
S7IEKTPOJBUTATEEH. O6uapyxwusator OTKJIOHEHHS.
O61yMEIBatOT MprumHEL
OTKIOHEHHH. OcymecTrasoT
CaMOKOHTPOIIb H
B3aHMOKOHTPOJIb.
Csetorble | Mcrounnku crera: TEIIoBEle, | 1 Ynpagnsior CBOEH O6opynosa
HBIICHHA | JIFOMHHECIIEHTHEIE TIO3HABATENIBHOR M yueGHOM HHE  Juis
OKCIepuMeHT Habmonerue. 1 ACATENBHOCTBIO MOCPEACTBOM ACMOHCTpan
MHorokparnoe u3obpaxkeHne MOCTaHOBKH uened, H#
IIpEZIMETA B HECKOIBKHX TUTAHMPOBAHHS, KOHTPOJIS,
PARERHX OPPEKLIMH CBOMX JAEHCTBHH.
B ol UCHKH YCNICIIHOCTH yCBOEHMA. | |
Hsrorosuts nepuckon u ¢ ero! 1 BUIISIOT M opmymapyror | OGopynosanme

ITOMOUIBIO ITPOBECTH
HabmoneHus

O03HaBaTeJIbHYIO J1( 1 9 s
BIOCIISAIOT KOJIHYECTBEHHEIE JAEMOHCTpalHH

i

IMpaxtuyeckoe APaKTePHCTHKH 06BEKTOB, O6opymnoeanue
HCIIO/Ib30BaHHE BOTHYTHIX SaIAHHEIE CIIOBAMEL JUIst .
3epKa €MOHCTpaIHii
5 P l [TpuruMaroT TI03HABATENILHYIO io—ﬂ_
PUTENLHbIE HILTIO3WH, et # coxpamsmor ee mpm Gopynosa
NOpoKaAaeMble "
PO BBITIOJIHEHHH y4e0HBIX HHE &8
TIPEJIOMJIEHHEM CBeTa. o " JEMOHCT
B ACUCTBUH.  OcoO3HAIOT  cBOH 8 e
Mupaxu. » Ui
— JEACTBHS. MIMeroT HaBbIkH
Pazsutne BOJIOKOHHOH| |
OHCTPYKTHBHOTO OGLIEHKHS
cidlil MaJbIX TPYIIax.
HUcnonezobanue 3aKOHOB | |
CBETA B TEXHUKE
HaykaB | ABTOoMaruka B HaleH xu3au. | | CamocTosTensHo (opmynupyror KOMIIBIOTepHO
AH3HH | Pajno u TeneBHcHye 1 MO3HABATENEHYIO 3a/iady. YMeloT | o
B (o] (0] C
ANLTepHATHBHEIE HCTOYHMKH | (W passipaior) cn °°6“6°T” obopynosanue
B bIBaTh
3HCpI‘PlH. BPI}II)I MIOMOILLEIO BOTIpOCO pi(e] aT!
= HENOCTAOLIY0 HH(OPMALIHIO.
9JICKTPOCTAHIIHIH
Hayxa ceropus. Hayka wm| 1
GesomacHocTs mmozeit.

Kanennapno—rema'rnqecxoe IJIaHHpoBaHHe 9 kiace
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Hcenoib30BaHH
e
oGopynoBaHus
HeHTpa
ecTecTBEHHOHA
yUHOH U
TeXHOJOTH4YecK
ol
HANPaBJeHHOC
TeH «Touxa

OcHOBHbIE
HueC | nenTeILHOCTH HA YPOKE

Tema ypoka

pocTa»
KoMmmbloTEpHOE
060pyHOBaHHE

BeogHoe 3aHATHE. Ilemn #

1 CaMOCTOSTENEHO (HOpMYITHPYIOT
3pejeHHe | 3agaud  Kypca. TexHHKa [I03HABATEBHYIO 3aj1a4y.
14) 6€3011aCHOCTH. VMEIOT ¢ TIOMOIIIBIO BOTIPOCOB

O6opynoBaHue
AT :
,ueMOHCTpaJmﬁ
0O60pyaoBaHHUE

ISt
,ueMOHCTpauuﬁ

anemar | CriocoObl OACAHHA 1 100BIBATE HeJOCTAIOILYIO
uabOpMALHIO.
JACONB30BAHAE U3MEPHTEIBHEIX

nka (7 1)

npuGopoB.  BBINOMHEHAS
nabopaTopHbIX | NPaKTHYCCKHX

MEXaHHUECKOro JBHIKCHHSA
pabor. [luarsocTaKa H
yCcTpaHeHHe

[IpsMOTMHEHHOS
paBHOMEPHOE JIBHKCHHE
1no [IOCKOCTH?
Cmotps
W3 KaKoji TOUK# HaOMONATD HepcrpaBHOCTE# IPAOOPOB.

1
OTHOCHTeﬂI)HO CThb J],BI/DKCHHSI. 1 BI)ICTpaHBaHHe TUIIOTE3 HA
CrioeHHe ABIKCHAH. OCHOBAHWH HMEIOTIUXCS

nanHbX. KOHCTPYHPOBAHHE

O60pyfoBaHHE

pinit:d
neMOHCTpannﬁ

Jlabopamophbie pabombt. 4 MOXE/APOBAHHE. BEIIONHEHHS O6opyaoBaH
«Azygenune JIBMDKEHHS saanui o pe s
cBoBOIHO yCOBEPIIEHCTBOBAHHIO nabopaTopHbIX
[a/IafoIIEero TENa», TipuGOPOB. pabot H
«Mzydenue PaspaboTKa HOBBIX BAPHAHTOB TRGHIHSCERE
JIBHKEHHUS Tena o OILITOB. OIBITOB
OKPYKHOCTH Paspaotka W TPOBEPK2

BN yma  DONCTSNA METOIUKH SKCIIEPHMEHTAbHOH ObopyRoBaHHe

BUIIHEBAA pabotsl.  Pabora B maybix | A %

kocTodKa’ Pacuet rpyIITaX. AHAIH3HPYIOT, JIEMOHCTpalkH

TPaeKTOpHH BLIOMpAIOT H 000CHOBBIBAIOT

IBIKEHHS TEI H TiepCOHaKEH cBo§  pemleHme,  ICHCTBHA.

pacckasoB P.Pacms 0 TIpeacTaBIeHHe

MioHxay3eHe peayJETaToB MApHOH, rpyNIOBOH

Hcropuyeckas 1 fleATeNbHOCTA,  YuacTHe B O6opynoBaHHe

PEKOHCTPYKIAA JMANOTE B COOTBETCTBHH C And

OBITOB lamunest TIpaBHIaMy peueBoro MOBENCHHS. neMOHCTpaHi
110 OIpe/IeTIEHHUIO

ycKopeHus g.



OnpezieneHHe CKOPOCTH 1
PaBHOMEPHOTO JBUKCHAA
M HCIIOTIB30BaHHH
TpeHakepa «6eroBasd

JIOPOKKaY.

unamuk | Cuna BOJIH, CHIIA yoexIeHHs 1 OBopynos:

a (8q) HIHA He s
cuna - (puzuueckas Vipapisior — CBOSH JIEMOHCTDAITH
BeMYMHa? [103HABATENLHOM u i
Jlabopamopras paboma: 1 yueGHOM NEeATENbHOCTHIO OGopynoBat
«/I3MepeHue Macchl Tenia» MOCPEACTBOM He )i
JIBHKEHHE Tena mox | 1 [MOCTAHOBKHA IIEJIEH, nabopaTopHbIX
JIeHCTBHEM [IaHHPOBAHHSL, KOHTPOJIS, pabor H
HECKOJIBKHX CHII ppeKIAM CBOMX ASHCTBHH 1 yUEeHHYECKHX

[eHKH YCTIEITHOCTH YCBOCHHS. e
JIBuKEHHE cucteMnl | | CpasHHBAIOT CIIO ool % O6opynoBaH
CBA3AHHBIX TEN % 5 He s
pe3yNBTaT CBOMX NCHCTBUH C
JIEMOHCTpALH
obpasioM — JTHCTOM W
compoBosKIeHHs. OOHAPYKUBAIOT
Jlabopamopivie — pabombi: 1 O6opynosai
otkinonenus. OOGIyMBIBAIOT
«Hzyuyenne TpEHHA 1 ue i
MPAYHHEL OTKJIOHEHHH.
CKOJIBIKEHHS» nabopaTopHBIX
OCyIEeCTBISIOT
pabot U
CaMOKOHTPOIIb "
yUeHHYECKHX
B3aHMOKOHTPOIIB.
OIIBITOB
ﬁ MCroIb30BaHAE H3MEPHTENBHBIX
JluHaMHKa pasHOMepHOTO| | O6opynoBaHie
npu6opoB. BHIMOTHEHHS
JBHYKEHHS 110 OKPYKHOCTH 6 IS
na60paTopr< W TIPAKTHUECKHX | jevoperparmmit
}, a6oT. JlnarHocTHKa M
Hcropus pa3BHTHS 1 P A ) O6GopynoBaH#e
" CTpaHeHHE HEUCIPaBHOCTEH
npencTaBIeHAH T% P st
= HOOPOB. A
0 BceneHHOH. el JIEMOHCTpalui
BICTpaUBAHHE THIIOTES
Cosneusas CACTEMA.
a OCHOBaHHH HMEIOIHUXCA
OTKpBITHA Ha KOHYHMKE IEpa. 1 T O6opynoBaH
TlepBbiec HCKYCCTBEHHEIE naHHbIX. KOHCTPYHPOBAHHE 1 we A
CITy THHKH MOJENMPOBAHHC. JIEMOHCTPAIIH
3eMIIH. i

CamocToaTensHo GOpMYIHPYIOT KoMImbroTEPHOE
[103HABATENLHYIO 3a71ady. YMEIOT o6opynoBaHHe
(MIH pa3BHBAIOT) crocoOHOCTB ©

Kax BBl AXTY HA30BETE...

PeaxTHBHOE JIBHIKCHHE B
coxpaHeH | IPHAPOJIE.
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&
HA Paccnenoranue HIATL e IIOMOIIEIO BONPoCcoB fo0kBaTe | KoMmeioTepHoe
HMIYJIBC | [10MOIIBIO HEJIOCTAIONIYIO HHpOpMALHUIO. obopynoBanue
a (39) 3aKoHa COXpaHEHH s PaBora B MaJlbIX rpynmax Haj
MMITYIIBCA AJITOPUTMOM PELICHHA 3a/1a4 110
yKa3aHHOM TeMe (Ha IpuMepe
BHJIEOMATEPHAJIOB H3
HHTEPHETA).
Craruka | Jlabopamopras paboma: 'YnpapmsioT cBOEH O6opynosan
(29) «OrnpeneneHde LHEHTPOB Macc No3HaBaTebHOH W  y4eOHOH He s
PasIMIHEIX TeN (TPH NEeATETbHOCTHIO IOCPEICTBOM 11ab0paToOpHBIX
crocoba)» TTOCTaHOBKH neneii, pabot H
aHMPOBAHHS, KOHTPOJIA, | yaeHHYECKHX
OppEeKIMH CBOHX jelictuif u | ONBITOB
[Tpumenenue IPOCTBIX OLEHKH YCICIIHOCTH ycBoenus. | KommbioTepHoe
MEXaHHM3MOB B Buensior u  dopMmympytor | 000pynoBanue
CTPOMTENIBCTBE: OT 3EMIIAHKH TO3HABATEILHYIO LEJIb.
n0 BIIEIAIOT KOJIHYECTBEHHBIE
nebockpeda XapaKTePHCTHKH 0OBEKTOB,
3aJJaHHBIE CIIOBAMH.
[MpHHAMAIOT — [O3HABATENBHYIO
[elTb MW COXPaHAT €€ IpH
BEITIOIHEHUH yueOHBIX
neiicteuii. Oco3HalOT  CBOHM
nevictBua.  VMIMeroT  HaBBIKH
KOHCTPYKTHBHOTO OOLICHHA B
MaJIbIX IpyTImax.
Buael MasTHHKOB H HMX CaMOCTOATENBHO O6opynosan
Kxonebanui (bOopMyITHpYIOT He s
YTO MepeHOCHT BOJTHA? II03HABATETIbHYIO 3a71a4y. ACMOHCTpallH
KoneGarenbHble CHCTEMBI B YMeroT (1M pa3BHBAIOT) #
HPHPOJIE H TEXHHKE CrOCOBGHOCTE € NOMOILBIO
Mexanuy BOIIPOCOB  JI0OBIBATH
eCKHe HEIOCTAIOMYIO HH(POPMAIIHIO.
Konebanu Pa6oTa B MaJIbIX IpYyMIax Hajl
o AJIFOPUTMOM pEIleHHs 3a71a4 110
BoARE yKa3aHHOM TeMe (Ha mpuMepe
(3u) BHIEOMATEPHAIIOB H3 HHTEPHETA)
uieKTpo | DKCIEpHMEHTAIbHANA PazpaboTka HOBBIX BAPHAHTOB KommnbroTepHOE
MarHMTH | TIpOBEPKA CBOWCTB ombIToB. Pa3paboTka v mpoBepka o6opynoBaHHe
bI¢ OM BOJIH.
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L

Mdusuia | 1IOMIOMIEHAE ¥ HCITYCKaHHE
aToMa H cBeTa
aTOMHOIO | gromamu.  ONTHYECKHE
aapa (49) | cnexTpeL

Wamepenne KT COTHEYHOH
Haraper

BiusHue paauoaKTHBHBIX
W3y deHUH Ha KHUBBIC

OpraHu3Mbl

KCTIEPMMEHTANIBHBIX 3a/1a4,
GeyKIeHHEe pe3yIbTarToB,
rnocTpoennue rpadudecko

1 Pa3paboTKa HOBBIX BAPHAHTOB
oneIToB. PaspaboTka M IIPOBCPKA
METOIMKH SKCTIEPHMEHTATBHOH
paboTel. PaboTa B MaJbiX
| pynmax. AHaTH3UPYIOT,

BBLIOMpaAIOT H 000CHOBBIBAIOT cBOE
peleHne, JIeHCTBHS.
[IpencTaBICHUE

27

kosnebanm | Mccnenosanue 1 €TOIMKH SKCIIEPHMEHTATBHOM fKoanmepHoe
A1 3NEKTPOMArHHTHOTO a60ThL PaboTa B MasbIX obopynoBaHue
BoIHBI | y3ryuenns CBU-neun ynmax. AHATH3UPYIOT,
(29) HIOHPAIOT U 0GOCHOBBIBAIOT CBOE
pelieHHe, ACUCTBUA.
[pencraBneHHe
pe3yNbTaToB NApHOH, rpyIIoBoi
e TeTbHOCTH. YYacTue B
manore B COOTBETCTBHH C
IIpaBMIIAMH PEUEBOTO MOBEACHHA.
Onrtuka | VI3roToBJICHHAE MOJCIH 1 VipaBiIsioT CBOEH KommbroTepHOE
(44) KaJel1oCcKoma. O3HABATENLHOMN ¥ yueOHON obopynosaHue
JKCIIEpUMEHTAbHAA 1 neqaTeNbHOCTBIO TOCPEACTBOM O6opynoBaH
TpoBepKa 3aKOHa [IOCTAHOBKH IIEINEH, He s
OTpaKeHHs CBETA. [UIAHAPOBAHMA, KOHTPOJIA, JIEMOHCTpAIN
KOPPEKIIUHA CBOMX NEHCTBUH U i
Jlabopamopnas paboma: 1 OLIEHKH YCHCITHOCTH YCBOCHH. O6opynoBan
«VIzMepeHHe MoKa3aTelis PaBHHBAIOT CTIOCOO M PE3YIBTAT | pe ans
MpeJIOMIIEHHs BOIIBD BOMX JIEHCTBHH ¢ 00pa3OM — 1aGOPATOPHBIX
CTOM COIPOBOKICHHS. pabot o
O6HapyKUBAOT OTKIOHCHHA. VIEHHYECKAX
O6IyMBIBAIOT IPHYMHE OMEITOB
Kax omyuaroTcs mokasarend | 1 oTKIIOHEHHA. OCYIECTRIOT O6opynosan
HpeoMIIEHHA L[BETHOT'O GG ue s
 iin 33aHMOKOHTPOJB. PaboTa B JEMOHCTpALIHA
MaJBIX rpynnax. Pemense i

KoMmibioTepHOE
obopyoBaHue

KoMmproTepHOE
oGopynoBaHue
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Cnioco0bl 3alUTEI or| 1 jpeaynma’ron MapHO#, rPyNnoBo#
PaJIHOAKTHBHBIX M3y YCHHH NIeSTEIbHOCTH. Y9acThe B
[Majiore B COOTBETCTBHH C
npaBHjiaMHi PEYEBOTO MOBEICHHA.
Pemenue dKCepUMEHTATBHBIX
3ana4. BeImonHEHHE
npakTHYeckoil paboThl B MaJIbIX

rpymmax, obcy:xieHue
€3yJIBTaTOB.
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