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MHNOACHUTEJIBHAIS 3AIINCKA

Peanuzanus nporpaMmMbl 00ecrieuuBaeTCs HOPMATUBHBIMU JIOKYMEHTAMU:

1. ®enepanbubiii 3akoH 0T 29.12.2012 No 273-D3 (pen. ot 31.07.2020) «O6
oOpazoBanuu B Poccuiickoit ®Depepammm» (¢ W3M. W JOM., BCTYIl. B CHIY C
01.09.2020).

2. TlacmopTt HamumoHaJBHOTO MpoekTa «O0pa3zoBaHue» (YTB. MPE3UIUYMOM
Cosera npu Ilpesuaente PO mo crparernuyeckoMy pa3BUTHUIO M HAIIMOHAIBHBIM
npoekTam, npoTokoii oT 24.12.2018 Ne 16)

3. TocynmapctBennass mnporpamma Poccuiickoit @enepanuu «Pa3Butue
oOpazoBanus» (yTB. [locTtanoBnenuem IlpaButensctBa PO or 26.12.2017 Ne 1642
(pex. ot 22.02.2021) «O0 yTBEpKAE€HUHU TOCYAApCTBEHHOU ITporpamMMmel Poccuiickoit
Oenepanuu «Pa3Butre 00Opa3oBaHUs».

4. IIpodeccuonanbubiii crangapt «llemaror (memarornyeckast e TEIbHOCTD
B JIOIIKOJIBHOM, Ha4yaJlbHOM OOIlEM, OCHOBHOM OOIIEM, CpeIHEeM o0IieM
oOpa3zoBaHuu), (BocmuTarenb, yuutenb)» (pen. ot 16.06.2019) (Ilpukas
MunucrepcTBa Tpyia u couuainbHoi 3amuThl PO ot 18 okts6ps 2013 1. Ne 544H, ¢
W3MEHEHUSIMU, BHECEHHBIMU NTPUKAa30M MUHHCTEPCTBA TPy/la U col3aluThl PO oT
25.12.2014 Ne 11151 1 ot 5.08.2016 1. Ne 422n).

5. Mertoauyeckue peKOMEHJIAUHUA N0 CO3AaHUI0 M (DYHKIMOHUPOBAHUIO B
o01eo0pa3oBaTeIbHbIX OPraHU3alUAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTU H
MaJbIX TOPOJax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW U TEXHOJOTMYECKOU
HarpaBieHHocTel («Touka poctay) (YTBepkaeHbl pacniopsskeHrneM MuHUCTEpCTBa
npocgetneHust Poccuiickoit deaeparu ot 22 mast 2022 r. Ne TB 977/02)

6. PaGouas mporpamma Bocniutanusi MBOY COIII (BoenBen) r 3epHorpana.

BHeypouHas [eqTeNbHOCTh SIBJISETCS COCTABHOM YacThlO 00pa30BaTEIbHOIO
nporecca U oAHOM u3 (GopM opraHuzanuv CBOOOJHOIO BpeMeHH oOyuaromnmxcs. B
pamkax peanuzaiuu @I'OC OOO BHeypouHas JeATeIbHOCTh — 3TO 00pa3oBaTelIbHAS
NEeATEIbHOCTh, OCYIIECTBIIIeMas B (hOpMax, OTIUYHBIX OT YPOUHOU CUCTEMbI 00yUYEHUSI,
M  HampaBliCHHAasT Ha  JIOCTWXKEHHE  IUIAHHUPYEMbBIX  pE3yJbTaTOB  OCBOCHUS
o0pa3oBaTeIbHBIX IIPOTrpaMM OCHOBHOTrO o0miero obOpa3oBanus. Peanmmzamus paboueit
nporpaMmbl  Kypca BHEYpPOUHOH  jdesTenbHOCTH 1o  ¢usuke «Puszuka B
3a/1auax» CIOCOOCTBYET OOIICMHTEIUIEKTYaIbHOMY HAPABJICHUIO PA3BUTHIO TUYHOCTH
obOyuatrommxcst /-8 - X kinaccoB. duznueckoe 00pa3oBaHUE B CHCTEME OOIIET0 U CPEAHETO
o0pa3oBaHMsI 3aHMMAET OJHO W3 BeAyUIMX MecT. SBisisch (yHAAMEHTOM HAy4YHOTO
MHUPOIIOHUMAaHHUSI, OHO CIOCOOCTBYET (POPMHUPOBAHMIO 3HAHUNA 00 OCHOBHBIX METOJIAX
HAy4YHOTO TIO3HAHMS OKPYXKAIOMEero Mupa, (yHIaMEHTAIbHBIX HAYYHBIX TEOPUU U
3aKOHOMEPHOCTEH, POPMUPYET y yUaIluxcs yMEHUS UCCIIEA0BATh U OOBICHSTH SIBJICHUS
npuUpoasl W TexHUKW. Kak MmKoJbHBIN TpenMer, (u3uka o07am1aeT OrpOMHBIM
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T'YMaHUTApHBIM TOTEHIIMAJIOM, OHAa AaKTUBHO (OPMHUPYET HWHTEIJIEKTYalIbHbIE W
MHUPOBO33pEHYECKHE KadecTBa Ju4yHOCTH. JluddepeHnuanus mnpeanosaracT TaKyrO
OpTaHU3aIMIO TPOIecca O0YyUCHHsI, KOTOPasi YYUThIBACT WHIUBHIyaTbHBIE OCOOCHHOCTH
yYaIuXxcsl, MX CIHOCOOHOCTH W WHTEPECHl, JIMYHOCTHBIA OmbIT. Juddepermumarms
o0yueHust (pU3MKe MO3BOJISET, C OJHOM CTOPOHBI, 00ECICYUTh OA30BYIO MOATOTOBKY, C
JIPYrol — yJAOBJIETBOPUTH IOTPEOHOCTH KaXXJOro, KTO TMPOSBISICT HWHTEpPEC W
CIIOCOOHOCTH K TMPEAMETy W BBIXOJUT 3a pPaMKH H3yueHHs (U3UKH B IIKOJBHOM
Kypce. Ha  3aHaTMsaX  KpyXKa IUIaHMpyeTCS  peIIeHHe TPOoOJEeMHBIX  3ajaad
MEKIPEIMETHOTO COJICPKAHUSI, BBIMOJHEHUE SKCIEPUMEHTAIIBHO-PACUETHBIX 3aJJlaHUM
HCCIIEIOBATENIbCKOTO XapakTepa. Bce 3TO MO3BOMISIET MOMHSITH MHTEPEC YUalIUuXCs K
M3ydeHuto (u3ukh. 3aHATUS TO3BOJIOT (OPMUPOBATH TaKWE BaXXHBIC IS
COBPEMCHHOCTH KauecTBa 4YeJIOBEKa, KaK CTpEeMJICHHWE K yCIeXy, YMEeHHe padboTaTh B
KoMaHje, pabotaTh ¢ oOopynoBaHueM (du3znueckoi maboparopum «Touka poctay;
BOCITUTHIBAIOT YYBCTBO KOJUICKTMBH3MA, APYXKObI M TOBApHUINECTBA, CIIOCOOCTBYIOT
(hOpMUPOBAHUIO TAKUX YEePT XapaKTepa, KaK BOJIs, HACTOMYMBOCTh, OTBETCTBEHHOCTD 3a
BBITIOJTHEHHE 3alaHUM.

Ieau kypca

[lenpro mporpaMMbl Kypca BHEYPOUYHOU aesTeNbHOCTH 10 (u3uke «Dusuka B
3aa4axy, Ul y9aimxcs 7-8- X KJIaCCOB SABISIOTCS:

* pa3BUTHE Yy YYAIUXCS IO3HABATEIbHBIX HMHTEPECOB, UHTEIUICKTyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEM B TPOLIECCE pEHIeHUsT MPaKTHUYECKHX 3aJad U
CaMOCTOSTEILHOTO TPUOOPETEHHS HOBBIX 3HAHUI;

* (hopmupoBaHUE U PA3BUTHE Y YUAIIUXCS KITIOUYEBBIX KOMIIETCHIIMM — Y4eOHO —
M03HABATENbHBIX, THPOPMAIIMOHHO - KOMMYHUKATHUBHBIX, COITUATBHBIX, U KaK CIIEJCTBUE
- KOMIIETEHIIMI JINYHOCTHOI'O CaMOCOBEPIIEHCTBOBAHUS;

* (opmupoBaHMEe MNPEIMETHBIX U METANPEIMETHBIX PE3yJbTaTOB OOy4YEHUS,
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM;

* BOCIIUTAHWE TBOPYECKOM JIMYHOCTH, CIOCOOHOM K OCBOCHMIO TEPEIOBBIX
TEXHOJIOTUN U CO3JaHUI0 CBOMX COOCTBEHHBIX Pa3pab0TOK, K BBIABUKEHUIO HOBBIX UJEH
U IPOEKTOB; peanu3alus JIESTEJIbHOCTHOIO MOAXO0/Aa K IMpeaIMETHOMY OOydYeHHIO Ha
3aHATHUSX BHEYPOUHOU JACSITEIBHOCTH IO (PU3HUKE.

OCoOEHHOCThIO BHEYPOUHON MAESITENBHOCTH O (DU3MKE B paMKaxX KpY>KKOBOH
paboTHI SBISETCS TO, YTO OHA HAMpaBJIEHA HA JOCTH)KEHUE O0yJarOMUMHKCS B OOJIBIIICH
CTENEHU JIMYHOCTHBIX U METANPEIMETHBIX PE3YJIbTaTOB.

3agaum Kypca

Jlns peanuzanuu 1enei kypca TpeOyercs pelieHrue KOHKPETHBIX MPAaKTUYECKUX
3aga4. OCHOBHBIE 33]]Ja4l BHEYPOUHOH JEATEIbHOCTH MO (PU3HUKH:
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* BBISIBJICHHE UHTEPECOB, CKIIOHHOCTEN, CIIOCOOHOCTEN, BO3MOYKHOCTEN yUallluXcCsl
K Pa3jIMYHbIM BUJIaM JESTeIIbHOCTH;

* (hopMHpoBaHHE MPEACTABICHUS O SBJICHUIX M 3aKOHAX OKPY>KAIOIIEr0 MUpa, €
KOTOPBIMU IIKOJIbHUKH CTAJIKUBAIOTCS B MTOBCEIHEBHOM JKU3HH;

* (popmMHupoOBaHUE NPEACTABIECHUS O HAYYHOM METO/E ITO3HAHUS;

* pa3BUTHE UHTEpECA K UCCIIEOBATEIBCKOM 1€ATEIbHOCTH;

* pa3BUTHUE OIBITA TBOPUECKOH EATEIbHOCTH, TBOPUECKUX CIIOCOOHOCTEI;

* pa3BUTHE HABBIKOB OpPraHM3allMM HAy4YHOTO TpyAa, paboThl CO CIOBapsSAMU U
SHIMKJIONIEANSIME, paboThl ¢ 000pynoBaHueM nadbopatopun «Touka pocTtay;

* CO3/IaHHE YCJIOBHUU IJIsl pealid3allid BO BHEYPOUHOE BpEMS MPHUOOPETEHHBIX
YHUBEPCATBHBIX YUEOHBIX JCHCTBHI B ypOUHOE BpPEMS;

* pa3BUTHE ONbITAa HEHOPMATLHOTO OOLICHMSI, B3AUMOACHCTBUS, COTPYJHUUECTBA;
paciipeHre paMOK OOILEHUS C COLUYMOM.

* (OpMUPOBAHNE HABBIKOB MOCTPOCHUS (PU3MUECKUX MOJEICH U omperesieHus
IpaHul UX TPUMEHUMOCTH.

* COBEPIIICHCTBOBAHME YMEHUH NMPUMEHATH 3HAHUA MO (U3MKE sl OOBSICHEHUS
SIBIICHUH IPUPOBI, CBOMCTB BEIIECTBA, pEIICHNUS (PU3MUECKUX 3a/1a4, CAMOCTOSTEIILHOTO
npuoOpeTeHusT M  OLUEHKHM HOBOM HMHGpOpMAalMK  (PU3NYECKOTO  COAEpKaAHUA,
UCIIOJIb30BaHUSI COBPEMEHHBIX MH(POPMAILIMOHHBIX TEXHOJOTUH;

* ICTIOJIb30BaHUE TPUOOPETEHHBIX 3HAHUN U YMEHUH [T PELLICHUS TPaAKTUUYECKHUX,
KU3HEHHBIX 33/1a4;

* BKJIIOUEHHE YYAIIUXCS B Pa3sHOOOpa3HYyIO JEATEIbHOCTh: TEOPETHUECKYIO,
MPAKTUYECKYI0, AaHATUTUYECKYTO, TOUCKOBYIO;

* BBIpaOOTKAa TMOKUX YMEHHI MEPEHOCUTh 3HAHWS M HABBIKM Ha HOBBIE (DOPMBI
y4eOHOH padOoThI;

* pa3BUTHE COOOPA3UTEIHHOCTH W OBICTPOTHI PEAKIIMU TPHU PEIICHUU HOBBIX
pa3aMyYHbIX (PU3UYECKUX 33/1a4, CBSI3aHHBIX C MPAKTUYECKOM e TEIbHOCTBIO.

HanpasnenHocTh nporpamMmsl — HupoBast JlabopaTopusi. Y poBeHb POrPaMMBbl —
6a30BbIil. Bo3pacT oOyyaromnuxcst: ot 12 net no 16 ner. Cpok peanuzanuu nporpaMMsl:
1 rox, 35 ywacoB. PaGouass mporpamma Kypca BHEYPOUHOW NEATEIHHOCTH MO (U3HKE
«Du3nKa BOKPYT HAc» MpeIHA3Ha4deHa JJIsl OPraHMU3allMd BHEYPOUYHOU IESTEIbHOCTH
oOyuatomuxcs 5-8 kmaccoB MBOY COIII (BoenBen) r 3epHOrpaja.

Ilnanupyembie pe3yJbTAThI OCBOCHUS MPOTrPAMMbI BHEYPOUHOM AeSITEJIbHOCTH
«®Du3mnka B 3a1a4ax» (¢ MCNoJib30BaHUueM obopyaoBanus «Touka pocra») B 7-8
KJIaccax.
Peanuzamus nporpaMMbl CTOCOOCTBYET JOCTHUKEHUIO CIACAYIONIUX Pe3yabTATOB:

JInYHOCTHBIE:
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B chepe muUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX AEMCTBUI yUalUXCA:

* y4eOHO-TIO3HABATENbHBI HMHTEPEC K HOBOMY Y4YeOHOMY MaTepuany U crocobam
pelIeHUsI HOBOM 33/1a4H;

* OpUEHTALIMA Ha TOHUMaHHUE MPUYNH yCIieXa BO BHEYUEOHOH eI TeIbHOCTH, B TOM YHUCIIE
Ha CaMOAaHAJIM3 M CaMOKOHTPOJb PE3yJbTaTa, HA aHAJIN3 COOTBETCTBHS PE3YJIbTAaTOB
TpeOOBaHUSIM KOHKPETHOM 3a7a4H;

* CIHOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPHUTEPUEB YCIEIIHOCTH BHEYYEOHOMH
NEeATEIbHOCTH;

Obyuarowuiics nOaY4uUm 603MONCHOCMb OISl YOPMUPOBAHUSL:

* BHYTPEHHEN MO3UIMK LIKOJIBHUKA HA YPOBHE IOJIOKUTEIBHOIO OTHOLIEHUS K IIKOJIE,
IOHMMaHUsl HEOOXOJUMOCTH YYEHHS, BBIPAKEHHOTO B TNpeodsagaHuu y4eOHO-
[I03HABATEJIbHBIX MOTUBOB;

* BBIPQXKXEHHOM yCTOMYMBON y4eOHO-TT0O3HABATEIbHON MOTUBAIIUN YUEHUS;

* YCTOMYHMBOr0 y4eOHO-II03HABATEILHOIO HHTEPECA K HOBBIM OOIIMM CIIOCO0aM peleHus
3az1ay.

MeTaIIpe)]MeTHbIe:

B cdepe peryIATHBHBIX YHUBEPCATBHBIX YUEOHBIX TEHCTBUMA yUaIIUXCS:

* [JJAHUPOBATh CBOU JIEWCTBUS B COOTBETCTBUU C IOCTABJICHHOM 3aJaueil U yCIOBHUSIMHU
€€ peaM3alyy, B TOM YHCIIE BO BHYTPEHHEM ILUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE [TPaBWJIa B IUITAHUPOBAHUU U KOHTPOJIE CLIOCO0A PEIICHUS;
* OCYILECTBJISATh UTOTOBBIM U NOIIArOBBIM KOHTPOJIb 110 PE3YJIBTATY;

* OLCHUBATh NPABUIBHOCTH BBIIIOJIHEHHUS JEHWCTBUS Ha YpPOBHE aJICKBaTHOMN
PETPOCHEKTUBHON OLEHKH COOTBETCTBHUSI PE3YJIbTATOB TPEOOBAHMSM JITAHHOM 3a7auu U
3aJIaYHOM 00J1aCTH;

* aICKBaTHO BOCIIPUHUMATh MIPEAJIOKEHHSI M OLICHKY YYUTENel, TOBapullei, poauTenen
U IPYTUX JIOAEH;

* pa3auy4aTh Croco0 U pe3yJbTaT JeUCTBUS.

Obyuarowuiics noayuum 03MOICHOCIb HAYYUMCSL:

* B COTPY/IHUYECTBE C YUUTEJIEM CTABUTh HOBbIE YUEOHBIC 3a/1a4H;

* IPOSIBIISATH [TO3HABATENbHYIO HHULIMATUBY B Y4€OHOM COTPYAHUYECTBE;

* CaMOCTOSITEJIPHO aJIEKBAaTHO OLICHMBATh IPABUIBHOCTH BBIOJHEHUS ICHCTBUSA U
BHOCHUTb HEOOXO/IMMbIE KOPPEKTUBBI B UCIIOJHEHHE KaK IO X0y €r0 peaiu3aliu, Tak U
B KOHIIE JICUCTBHUS.

B cdepe nozHaBaTebHBIX YHUBEPCATBHBIX YUCOHBIX JEHCTBUI yUaIIUXCS:

* OCYILECTBISATh MOUCK HEOOXOAMMOW HH(GOPMALMK sl BBINOJHEHHS BHEY4YEOHBIX
3aJJaHUil C HCIIOJIb30BAHUEM YUeOHOW JHMTEpaTypbl U B OTKPHITOM HH(POPMAIIOHHOM
IPOCTPAHCTBE, HHUMUKIONEANM, CIPaBOYHUKOB (BKJIIOYAs AJIEKTPOHHBIE, IU(PPOBHIE),
KOHTPOJUPYEMOM MTPOCTPAHCTBE

HNurepnera;

* OCYILECTBJIATH 3anKCh ((PUKCcalKi0) BBIOOPOUHON HH(POPMAIIMU 00 OKPYkKaIOIEM MUPE
U 0 ce0e caMoM, B TOM YHCIIe ¢ oMolbio HHCTpyMeHToB UKT;
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* CTPOUTH COOOIIIEHHUS], MPOEKTHI B YCTHON M MUCHbMEHHOU (opme;

* IPOBOJUTH CPABHEHHUE U KJIACCU(UKALIMIO 110 33JaHHBIM KPUTEPUSIM;

* YCTaHABJIMUBATh MPUUNHHO-CIICICTBEHHBIEC CBSI3U B U3y4aeMOM KPYyTe SBICHUH;

* CTPOUTH PACCYXACHUS B (DOpME CBS3U MPOCTHIX CYKIACHHUN 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBaX U CBs3aX;

Obyuarowuiics noayuum 603MONCHOCMb HAYUUMBCA.

* OCYHIECTBIISITh PACHIMPEHHBIM TMOWCK HH(MOPMAIMH C HUCIOJIb30BAHHUEM PECYpCOB
oubmotek u cetu HTEpHET;

* 3aMHUChIBaTh, (PUKCUPOBATH MHPOPMALUIO 00 OKPYKAIOIIUX SIBICHUSX C MOMOIIBIO
uHctpymentoB MKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIICHUS B YCTHOM U MUCbMEHHOM dopMme;

* OCYHIECTBJIATH BBIOOp Hambojee >(PGEeKTUBHBIX CIIOCOOOB pelIeHUusl 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHI;

* CTPOWUTH JIOTUYECKOE pPACCYXJCHHE, BKIIOUYAIONIECE YCTAHOBJICHHE MPUYUHHO-
CJICJICTBEHHBIX CBSI3CH;

* MOIYyT BBINTM Ha TEOPETUYECKUH YPOBEHb pEIICHHs 3a7ad: pEIICHHE 10
OTIpeICTICHHOMY IUIaHy, BJIaJIcHHE OCHOBHBIMU MPHEMaMH PEIICHUs, OCO3HAHUS
AESTENbHOCTH TI0 PEIICHUIO 3a/1a4H.

B cpepe KOMMYHUKATHMBHBIX YHUBEPCAIBHBIX YUEOHBIX TEUCTBUM yUaIIUXCS:

* aJICKBaTHO UCIOJB30BaTh KOMMYHHUKATHBHBIC, IPEXKIE BCETO - pEUYEBBIC, CPENICTBA IS
pEIIECHUs Pa3IMYHBIX KOMMYHUKATUBHBIX 3a/1a4, CTPOUTh MOHOJIOTMYECKOE COOOIIEHHE,
BJAJIETh JUAJOrMUEcKOil (hOpMON KOMMYHHMKAIUH, UCIIOIb3Ysl, B TOM YHCIIE CPENICTBA U
uHcTpyMeHThl KT 1 [ucTaHIIMOHHOTO 00LIeHuS;

* JIOMyCKaTh BO3MO>XKHOCTh CYIIECTBOBAHHUS y JIIOJEH pa3IUYHbIX TOUEK 3PEHUs, B TOM
YlClie HE COBIAAAIONINX C €r0 COOCTBEHHOW, 1 OPUEHTUPOBATHCS HA MO3ULIMIO TapTHEPa
B OOIIEHUU U B3aUMOJCHCTBUY;

* YUYUTHIBATh Pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAWHAIMHM PA3TUYHBIX TO3HUIUN B
COTPYJIHUYECTBE;

* popMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* IOTOBAPUBATKCS U MPUXOAUTH K 00IIIEMY PEIIEHUIO B COBMECTHOM ACSITETLHOCTH, B TOM
YHCIie B CUTYaIliU CTOJIKHOBEHHSI HHTEPECOB;

Obyuarowuiics noayuum 603MOMCHOCHb HAYUUMBCA.!

* YYUTHIBATh U KOOPJUHUPOBATH B COTPYIHUYECTBE OTIUIHBIE OT COOCTBEHHOH MO3UITUU
OPYTUX JIFOJEH;

* YUUTBHIBATh Pa3HbIE MHEHMS U HHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH U TIOJXOJI0B K PEIICHUIO TPOOIEMBbI;

* APryMEHTHUPOBATh CBOIO MO3UIUIO U KOOPJMHHUPOBAThH €€ C MO3ULUAMU MMapTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM IEATEIbHOCTH;

* 3a/1aBaTh BOMNPOCHI, HEOOXOAUMBIE JIJISi OPTaHMU3ALUKA COOCTBEHHOW AESTENIbHOCTH U
COTPYJIHUYECTBA C TAPTHEPOM;

* OCYHIECTBIISITh B3aUMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYJHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb.

IIpeameTHbIE:
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- OPUEHTHPOBATHCS B SIBICHUAX U OOBEKTAX OKPY’KAIOLIETO MHUpPA, 3HATh T'PAHUIBI MX
MIPUMEHUMOCTH;

- MIOHUMATh OMpeiesieHus (PU3NUECKUX BEIMYMH U TIOMHHUTD ONPEEIISIonne (GOpMyIIb;
- MIOHUMATh KaKuUM (PU3UYECKUM IPHUHIMIAM M 3aKOHAM MOJYMHSAIOTCS T€ WM UHBIE
OOBEKTHI U SIBJICHUS TPUPOBL;

- 3HAaHUE MOJIETIU TIOMCKA PEIICHU IS 3a7a4 110 (PU3HKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATUKH.

- IPUMEYaTh MOJIEIIH SIBJIEHUN U 0OBEKTOB OKPYXAIOLIEr0 MHUPA;

- aHAJIM3UPOBATh YCIIOBUE 33/1a4H;

- nepepopMyIMpOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOAHYIO 3a/1auy JpyToH;

- COCTABJIATH IUIAH PELICHUS;

- BBIJIBUTATh U IIPOBEPSATH IIPEAJIaracMble JUJIsl PEILICHUs TUIIOTE3HI;

- BJa/IeTh OCHOBHBIMH YMCTBEHHBIMH ONEPALMSIMH, COCTABJISIIOUIUMHU IMOUCK PEIICHUS
3a/1a4H.

Conep:kanue NporpaMMbl BHEYPOUHOII 1eITeILHOCTH
7 KJjacce

BBenenue. Bonnoe 3ansarue. Llenu u 3agaun kypca. TexHuka 6€30MacHOCTH.

Posb 3xkcniepuMeHTa B JKU3HM YeJI0BeKa.

Teopus: I3y4nTh OCHOBBI TEOpUU MOTrpemiHOCTeN. [TorpemHocTy NpsiMbIX U KOCBEHHBIX
U3MEPEHUN, MaKCUMallbHasl OTPEUIHOCTh KOCBEHHBIX U3MEPEHHI, YUET MOTPEIIHOCTEN
U3MEpEHUN TpHu mnocTpoeHuu rpadukoB. IlpencraBienue pe3ynbTaTOB U3MEPEHHUH B
dbopme Tabnuil u rpapuKoB.

Ilpakmuxa: OCHOBBI TEOpPUM TOTPEUTHOCTEH TPUMEHSITh TP BBHITIOJTHEHUU
AKCIIEPUMEHTAJIbHBIX 33]1a4, MPAKTHYECKUX PadoT. (¢ HCMOJIb30BaHHEM 000PY/10BAHMS
«Touxka pocray)

Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCU.

[IpuBoauTH IpUMEPHI OOBEKTOB M3yUeHUS! PU3UKH ((pu3ndeckue sBIeHUs, PU3nyecKoe
TEJ0, BEUIECTBO, (u3nueckoe nosie). HabmroaaTe u ananm3npoBaTh PU3NYECKUE SIBICHUS
(bukcupoBaTh H3MEHEHHSI CBOWCTB OOBEKTOB, CpaBHMBaThb HX U 0000IIATH).
[To3HaKOMHUTBCSI C DKCIIEPUMEHTAIBLHBIM METOJIOM HccieaoBaHus Tpupojabl. COopka
npuOOpOB M KOHCTpYKIMiA. Mcnonb3oBaHue U3MEPUTENBbHBIX MPUOOPOB. BhimonHeHue
71a00paTOPHBIX U MPAKTUYECKUX padOT. JluarHocTrKa U ycTpaHEHUE HEUCIIPABHOCTEH
mpubopoB. BeicTpanBanue rumnoTe3 Ha OCHOBAHUY UMEIOIITUXCSI TAHHBIX.

Mexanuka.

Teopusi: PaBHOMepHOE W HepaBHOMEpHOe ABMXeHHue. ['padudueckoe mpencraBiieHue
IBWKeHUs. Perienwe rpaguyeckux 3anad, pacyeT MyTH U CpelHEed CKOpOCTH
HEpaBHOMEPHOTO JABMXeHUs. [loHaTre uHepuuu U uHepTHOCTH. LleHTpobexHas cuna.
[IpumeHeHre naHHBIX (DU3UYECKUX TMOHATUN B >KU3HEAEATENbHOCTH 4esoBeka. Cuia
yIpPYTroCTH, CUJIa TPEHUS.
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Ilpakmuxa: WccienoBaHue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B
NpyXHUHE, OT cTeneHu nedopmanuu npyxunbl. Onpeaenenue kodpduirenta TpeHus Ha
TpuboMeTpe. (¢ uenoab30BanueM ooopynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUS OT CHUJIBI HOPMAJIBHOTO JTABJICHUS.
Xapaxmepucmuxa 0CHOBHBIX 8UO08 0esIMENbHOCMU.

Ananmu3 Tabnuu, rpaduxkoB, cxeM. [louck oOBSACHEHUS HAOIIOJAEMBIM COOBITHSM.
Onpenenenue CBOMCTB MPUOOPOB MO UEpPTEkKaM U MOJECISIM. AHAIN3 BO3HUKAIOIINX
npoOiemMHbIx cutyanuii. M3o00paxkarh cucteMy KOOpJMHAT, BHIOMPATh TENO OTCUYETA U
CBSI3bIBATH €0 C CHUCTEMOM KoopauHAT. VCmosb30BaTh CUCTEMY KOOPAMHAT MJIA
U3Y4YeHHUS] NPSAMOJUHEHHOTo nBrKeHHsl Tena. COopka MpUOOPOB U KOHCTPYKIUH.
Hcnonb3oBanne W3MEpUTENbHBIX NPUOOpPOB. BreimosHeHue 1aboOpaTOpHBIX U
NpakTHYeCKUX paboT (¢ McmoJib30BaHWeM obopyaoBanusi «Touka pocray).
JlnarHocTuka M yCTpaHEHHE HEUCIpPaBHOCTEH MpuOOpoB. BrICTpanBaHWe ruUmore3 Ha
OCHOBAaHWM MMEIOIMXCS AaHHbIX. KOoHCTpyHpoBaHue u MojenupoBaHue. BolonHenue
3a/laHUi 10 YCOBEPUIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB OIBITOB.
Pa3paboTka u mpoBepka METOAMKH HKCIEPUMEHTaIbHON paldoThl. PaboTa B Maibix
rpynmnax. AHamu3HpylOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIICHHE, ACHCTBUSL.
[Ipencrapienue pe3ynbTaToB MAPHOU, TPYIIIOBON JEATEILHOCTH. Y YaCTUE B IHAJIOTE B
COOTBETCTBHHM C NMPABUIIAMHU PEUYEBOTO IMOBEICHUS.

I'mapocraruka.

Teopusa: 3akoHn Apxumena, 3akoH [lackans, THAPOCTATUYECKOE JIaBJICHUE,
COOOILAIOIIUECS COCY/ b, TUAPABINYECKUE MAIINHBI.

IIpakmuka: 3a0ayu: BRITAIKWBAIONIAS CUJIA B PA3JIMYHBIX CUCTEMAX; MPUOOPHI B 3a/1a4ax
(cooOmaromuecss  cocyabl,  TUAPABIMYECKUE  MAIIMHbBI,  pblYard,  OJIOKH).
DKCIepUMEHTAIbHBIC 3aJaHUS:

1) usmepenue cuiibl Apxumesa, 2) i3MepeHue MOMEHTA CUJIbI, JICHCTBYIOIIETO Ha phlyar,
3) u3mepenue pabOTHI CUJIBI YIPYTOCTH TPU TIOABEME Ipy3a C MOMOIIBIO MTOJABHIKHOTO
VI HETIOABIKHOTO OJIOKA. (€ MCMoJIb30BaHNeM 000opyaoBanus «Touka pocray)
Xapakmepucmuxa 0CHOBHBIX 8UO08 OesIMENbHOCTIU.

Ananmu3 Tabnun, rpaduxkoB, cxeM. [louck oOBACHEHUs HAOIIOJAEMBIM COOBITHSIM.
COopka mnpuOOpoB M KOHCTpYKUMd. Mcmosib30BaHHE H3MEPUTEIBbHBIX MPUOOPOB.
BrinonHenne 1a0opaTOpHBIX M MPAKTHUYECKHX padoT. JlMarHocThka W ycTpaHEHUe
HEUCIIpaBHOCTEN MpuOOpOB. BricTpanBaHWE TUIIOTE3 HA OCHOBAHMM HWMEIOLIUXCS
naHHbeiX. KoHCTpyupoBanue u MmojenupoBanue. PaGota B Manblx rpymnmax.
AHanu3upyioT, BEIOUpaoT 1 000CHOBBIBAIOT CBOE pellieHue, aeicteud. [Ipencrasnenue
Pe3yJbTAaTOB MAapHOM, IPyNIOBOM JesaTenbHOCTH. [loaroToBKa COOOIIEHHI B TOKIIAI0B.
VYyacTtue B AMajIore B COOTBETCTBUHU C IPABUIIAMH PEYEBOTO MOBEACHHUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBeCuE TBEpABIX TEN. Y CIIOBUSI paBHOBECUS. MOMEHT CHUJIBI.
[IpaBuno momentoB. LleHTp TskecTu. HccnenoBaHue pa3auyHbIX MEXaHUYECKUX
cucteM. KoMOMHUpPOBAaHHbBIE 33/1a4M, UCIIOJIb3Ys YCIOBUSI PABHOBECHS.

IIpakmuxka: VI3rotoBnenue padoTaromeil CuCTeMbl OJIOKOB.

Xapakxmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCIU.
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Anamu3 Tabmun, rpadukoB, cxeM. [louck oOBACHEHUs HAOIIOJAEMBIM COOBITHSIM.
Ompenenenre CBOWCTB MPUOOPOB MO HYEpTEKaM U MOJIECTSAM. AHAIIN3 BO3HHKAIOIIAX
npoOiemMHbIX cuTyauuid. Habmronars aeiicTBue MpocThIX MeXaHn3MOB. [103HaKOMUTBCS
¢ GU3HYECKOM MOJENbI0 «abCoMOTHO TBEPAOE Tenoy». Pemarh 3a1aun Ha IpUMEHEHUE
ycnoBusA(IpaBwiia) paBHOBecHs pblyara. [IpuMeHsTh ycnoBue (MpaBUIIO) pPaBHOBECHS
peiuara it OOBSICHEHHS NEUCTBHUS PA3IMYHBIX WHCTPYMEHTOB, HCIIOJIB3YEMBIX B
TexHUKe U B ObITy. COOpKa MPUOOPOB M KOHCTPYKIIUA. VICTIOIh30BaHNE N3MEPHUTEITHHBIX
npuOopoB. BrinonHeHne 1a00paTOPHBIX U MPAKTUUECKUX paboT. Juarnoctuka u
yCTpaHEHHE HEUCIpaBHOCTEH NpubOOpoB. BricTpamBaHue THUNOTE3 HAa OCHOBAaHUU
UMEIOIUXCS TaHHBIX. KOHCTpynpoBaHHe U MOAEIUpOBaHuE. BhITTOTHEHNE 3a1aHUI 110
yCOBEPILIEHCTBOBAHUIO MPUOOPOB. PazpaboTka HOBBIX BapUaHTOB OMNbITOB. PazpaboTka u
IpOBEpKa METOJUKH SKCIIEPUMEHTAIILHON PabOTHI.

PaboTa B ManbIx rpymnmax. AHaIU3UPYIOT, BBIOMPAIOT 1 00OCHOBBIBAIOT CBOE PEIICHUE,
nevctBusa.  IIpencraBiieHne  pe3ynbTaTOB  IMAPHOM, TPYIIIOBOM  JEATEIBHOCTH.
[TonroroBka cooOuieHUd U J0KJIaa0B. OCYIIECTBISIOT CaMOOIEHKY, B3aUMOOIICHKY
NEATEIbHOCTU. YUacTUe B IMAJIOTE B COOTBETCTBUU C IIPaBUJIaMH PEUEBOTO MOBEICHUSI.

8 ki1ace

TemioBbie ABJICHUA.

Tennosoe pacmmpenue tein. [Iporeccsl naBiIeHnus U OTBEPACBAHUs, HCIIAPEHUS U
KoHAeHcanuu. Temmonepenaya. BiaaXxHOCTh BO3/1yXa Ha pa3HbIX KOHTHHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasHus Jbaa B Boae. 2. CKOpOCTH HCHapeHUs
pa3nnuHbIX kuakocTeil. 3. TennoBble nBUraTeny Oyay1ero.

Jlabopamopuvie pabomsi (¢ HCHOJIb30BaHNeM o6opynoBanusi «Touka pocra»): 1.
W3MmeHeHus JUIMHBI TeNa MpU HAarpeBaHWU W oxJjaxjaeHuu. 2. OTinBKa napaduHOBOTO
conparuka. 3. HaOmionenuwe 3a rmiaBieHueM Jibaa 4. OT 4ero 3aBUCHUT CKOPOCTH
ucnapenus xkuakoctu? 5. HabmroaeHue TemionpoBOIHOCTH BOAbI U BO3IyXa.
Xapaxkmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCU.
CamocrosiTenbHO (OPMYJIUPYIOT TMO3HABATEIbHYIO 3aJady. YMEKT C MOMOIIbIO
BOIIPOCOB A0OBIBaTh HeAOCTarollyo uHpopmaiuio. VMcnonb3oBanue HU3MepUTEIbHBIX
npuOoOpoB. BrinonHeHne nabOpaTOPHBIX W NPAKTUYECKUX padoT. JlmarHoctuka u
YCTpaHEHHE HEHCIpPaBHOCTEW NpuOOpoB. BricTpanBaHWe TUMOTE3 HAa OCHOBAHUU
uMeronmxcs gauHbiXx. KoHcTpynpoBanue U MOIEIUpPOBAHMUE.
BrinonHenne 3amaHuil IO  yCOBEPIICHCTBOBaHHIO TMpuOOpoB. Pa3zpaboTka HOBBIX
BapUAHTOB ONBITOB. Pa3zpaboTka U mpoBepka METOAUKH SKCIEPUMEHTAIbHOW pabOThI.
PaboTa B ManbIx rpymnmax. AHaTU3UPYIOT, BRIOUPAIOT B 00OCHOBBIBAIOT CBOE PEIICHHUE,
nevictBus. [IpeacraBiieHue pe3yapbTaToB NApHOM, TPYIIIIOBOM IE€STEIBHOCTH. Y4acTUE B
ZMAJIOTe B COOTBETCTBUH C IPABUJIAMHU PEYEBOTO ITOBEACHUS.
JJIeKTPpUYeCKHUe ABJICHUS.
Muxkpomup. Mozaenu aroma, cyiiecrBoBasine 10 Hadana XIX. Mcropust oTKpbeITHS U
JEUCTBUA TalbBaHUYECKOTO 3jemMeHTa. VcTopusi co3manust 31eKTpOo(GOpHOM MalllUHBI.
OnbiT BonpTa. DIEKTPUYECKHIM TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocra)
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1. Moaenu atomoB. 2. ['agpBaHMYECKUE dJIEMEHTHI. 3. DIeKTpodOopHOIt

MaiuHbl. 4. OneiTel Bosibra u I'ansBanmu.
Jlabopamopnvie pabomei: 1. Co3nanue raabBaHUYECKHX JJIEMEHTOB W3 MOAPYYHBIX
CPEICTB. 2. DNEKTPUUECKUI TOK B )KUIKOCTSIX CO3[aHUS «30JI0TOTO KIFOUUKA.
Xapaxmepucmuxa OCHOBHBIX BUJIOB JIESITEIbHOCTH:
VYopaBisioT CBOEM TO3HABAaTENbHOM W Y4YeOHOH JEATENBHOCTBIO TOCPEICTBOM
IIOCTAaHOBKH LIEJIEW, TUIAHUPOBAHUSA, KOHTPOJIA, KOPPEKLINHA CBOMX JAEHUCTBUM U OLICHKHU
yCHEHOCTH yCcBOeHUs. CpaBHUBAIOT CIIOCO0O U pe3ysbTaT CBOUX JIEHCTBUM ¢ 00pa3LoM
- JIACTOM conpoBoXAeHUs. OOHAapyKHUBAIOT OTKJIOHEHUs. OOIyMBIBAIOT NPUYUHBI
OTKJIOHEHHH. OCyIIECTBIIOT CAMOKOHTPOJIb U
B3aUMOKOHTpPOJIb.  Vcmosnp3oBaHME  M3MEPUTENBHBIX  NpUOOpOB.  BrimonHeHue
7a00paTOPHBIX M MPAKTUYECKUX padoT. /lnarHocTHKa M yCTpaHEHUE HEUCIIPaBHOCTEH
npubopoB.  BbICTpauBaHue TuNOTE€3 HAa OCHOBAHMM  HMMEIOIIMXCS  JAHHBIX.
KoHcTpynpoBaHue u MOEIMPOBAaHUE.
JIEKTPOMATHUTHBIEC SIBJICHHUS.
MarnutHoe TmoNe B BemlecTBe. MarHuTHas ~aHoMmaius. MarHuTHele  Oypu.
PasnoBuaHOCTH AIEKTPOU3MEPHUTEIbHBIX npuOOpOB. Pa3HoBuaHOCTH
3JIEKTPOIBUTATEIICH.

Hemoncmpayuu (¢ ucnoJib3oBanuem odopynoBanus «Touka pocray):

1. HarnsaHoCTh MOBEAEHUS BEIIECTB B MATHUTHOM TIOJIE.

2. [Ipe3eHTanuu 0 MarHUTHOM I10JI€ 3€MJIM M O MAarHUTHBIX OypsX.

3. JleMOHCTpauus pa3HOBUIHOCTEN IEKTPOU3MEPUTEIBHBIX IPUOOPOB.

4. HarnsagHOCTH pa3HOBHUIHOCTEMN 3JIEKTPOABUTATEIICH.
Jlabopamopnvie pabomwer: 1. HWccnenoBaHue pas3idyHbIX 3JIEKTPOU3MEPHUTENBHBIX
pruOOpOB.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU.
YhpaBisitoT CBOEW MMO3HABATEJIbHOM M y4eOHOW JESITEIBHOCTHIO TMOCPEICTBOM
IIOCTAHOBKM LIEJIEW, TUIAHUPOBAHUSA, KOHTPOJIA, KOPPEKLINHA CBOMX JAEHCTBUM M OLICHKU
yCHENIHOCTH ycBoeHusA. CpaBHUBAIOT CIIOCOO M pe3yabTaT CBOMX JECUCTBHI ¢ 00pa3loM
- JHUCTOM comnpoBOXaAeHUs. OOHapyKuMBarOT OTKJIOHEHUs. OOIyMBIBAlOT MHPUYUHBI
OTKJIOHEHNH. OCYIIECTBIIIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.
Onruyeckue siBJICHUA.
HcrouHnky cBeTa: TEIUIOBBbIE, JIFOMUHECLEHTHBIE, HCKYCCTBEHHBbIE. I3roroBneHue
KaMephbl - 00CKypa U MCClIeZIOBaHUE H300paKeHUs ¢ MOMOILBI0 MOJeNin. MHOTOKpaTHOe
nN300pakeHHe MpeAMETa B HECKOJIBKHUX IJIOCKUX 3epKajiax. MI3roToBUThH NEPUCKOII U € €T0
MOMOUIBIO TIpoBecTH HabmoaeHus. [IpakTnueckoe HCMOIb30BaHUE BOTHYTHIX 3€pKall.
3pUTENBHBIE WITIO3UH, IOPOKIAEMBIE
npesioMyicHueM cBeta. Mupaxu. Pa3zButne BonokoHHOM onrtuku. lMcnosib3oBanue
3aKOHOB CBETa B TEXHHKE.

Hemoncmpayuu (¢ McmoJib3o0BaHueM odopynoBanus «Touka poctay)

1. Pa3nuuHbie ICTOYHUKH CBETA.

2. U306pakeHue npeaMera B HECKOJIbKUX
IJIOCKUX 3€pKaniax.
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3. M300pakeHne B BOTHYTHIX 3epKajiax.

4. Vcnionb30BaHUE BOJIOKOHHOM ONTHUKH.

5. YcrpoticTBo (hoToanmapaToB, KHHOIIPOSKTOPOB, KaJICHIOCKOIIOB.

Jlabopamopuvie pabomol:

1. 3rotoBneHue kamepsl - 00CKypa U UCCIIeTIOBaHUE H300paKEHUS C TOMOILBIO MOJIETH.
2. IIpakTHueckoe NpUMEHEHHE IUIOCKUX 3EPKAJL.

3. IIpakTyecKoe UCMOIb30BAHNE BOTHYTHIX 3€PKal.

4. 3roToBieHue NepucKona U HaOI0JEHUS C TTOMOILBIO MOJIEH.

Xapakmepucmuxka 0CHOBHBIX 8UO08 0esIMENbHOCIU.

VYrpaBiasioT CcBoed MO3HABaTEIbHOM U y4eOHOM JIeATENbHOCTHIO IOCPEICTBOM
MIOCTAHOBKM LIEJIEW, MIIAHUPOBAHUSA, KOHTPOJISA, KOPPEKIUHA CBOUX AECHCTBUI U OLIEHKU
YCHENIHOCTH YCBOCHHUS. BBIIEnsA0T 1 popMyIHpyIOT O3HABATEIBHYIO 11€1b. BhIenstoT
KOJIMYECTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHble cioBamH. [IpuHHMAIOT
MM03HABATEJIbHYIO 1IEJIh U COXPAHSIOT €€ MPU BHITIOJHEHUH YUEOHBIX NeicTBUN. OCO3HAIOT
cBoU JeicTBUs. IMEIOT HaBBIKM KOHCTPYKTUBHOIO OOIIIEHUS B MaJIbIX IpyMmiax.
Yesi0BeKk ¥ mpupoaa

ABTOMaTHKa B Hamew xu3HU. [I[pumepsl HCNIOIB30BAHUS aBTOMAaTHYECKUX YCTPOMCTB B
HayKe, Ha MpOW3BOACTBE M B ObITy. CpencrBa cBsi3u. Pagno u TeneBHIIEHUE.
AJbTepHATUBHBIE HCTOYHUKU SHEpruu. Buael snexkrpoctanuuit. HeobxomumocTb
AKOHOMMH MPUPOIHBIX PECYPCOB U UCIIOIB30BaHUS, HOBBIX SKOJOTMYHBIX U 0€30MaCHBIX
TexHoJioruid. Hayka n 6e30nmacHOCTb JItOIEH.

Jemoncmpayuu: 1. poroMaTepuabl U CIANlIbI IO TEME.

Jlabopamopnvie pabomwi: 1. IzyueHue nelCTBUM CPEACTB CBSI3U, PAJIMO U TEICBUACHUS.
Xapakmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCMIU.

CamocrosTenbHO (GOPMYTUPYIOT TO3HABATEIBHYIO 3a7ady. YMEIT (WM Pa3BUBAIOT)
CIIOCOOHOCTH C MIOMOIIIBIO BOITPOCOB JOOBIBATH HEOCTAIONTYI0 HH(POPMAIIHIO.

7-8 kaacce
Kunemaruka
CnocoObl onucanusi MmexaHudeckoro nprkeHus. Cucrtema orcuera. IlpsMonuneliHoe
nBrxeHue. [IpsMonnHeHOe paBHOMEPHOE IBMKEHUE MO IUIOCKOCTH. [lepemenienue n
CKOpPOCTb NPU  PABHOMEPHOM MPSIMOJIMHEWMHOM  ABWKEHHUU IO  IUIOCKOCTH.
OtHOCuTENbHOCTh JBWXKEHUA. CloxxkeHue ABrvkeHui. [IpuHUIMN HE3aBUCHUMOCTH
nBwkeHui. KpuBonmHeitHoe aBmwkeHue. J[BKeHHE Tena, OpOIIEHHOIO MOJ YIJIOM K
rOpU30HTY. PaBHOMEpHOE IBMKEHHE IO OKPYKHOCTU. YTIJOBas CKOpocThb. llepuon u
yacToTa BpauieHusa. CKopocThb
Y YCKOPEHUE MPU PABHOMEPHOM JBHKEHUHU MO OKPYKHOCTH.
Jlabopamopuvie pabomul (¢ KcNoab30BaHHEM 000pyaoBaHus «Touka pocray):
N3yuenune aBuxKeHUs: CBOOOTHO MAAIOIIETO TEa.
N3yyeHne nBUKEHUS MO OKPY>KHOCTH.
llpumepnvle memvl npoOeKMHBIX U UCCAEO0BAMENLCKUX PAOOM:
OnpeneneHue CKOPOCTH PABHOMEPHOTO ABMXKEHHUS TMPHU HCIOJIB30BAaHUM TpPEHaXKEpa
«OeroBast TOPOXKKay.
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Hctopuueckass pEeKOHCTPYKUUSI ONBITOB [anuiiess 1O ONPEAECNIEHUI0 YCKOPEHUS
cBOOOIHOTO Ma/ICHUS Tell.
[TpuHumMIEl pabOTHl IPUOOPOB JJIs1 U3MEPEHUST CKOPOCTEW U YCKOPEHHMIA.
[IpumeHeHre cBOOOTHOTO NAAEHUS I U3MEPEHUS PEAKI[UU YETIOBEKA.
Pacuer TpaekTopun nBukKEHUs NEpCOHAKEN paccka3os P.Pacms.
Xapaxmepucmuka OCHOBHLIX 8U008 OeamelbHOCMmU: YTEHHEe U OOCYXKICHHE TEeKCTa
CTaTell WHTEPHET-CANTOB, OOCYXXIECHHE [OKJIAJ0B W MPE3EHTAINil, COCTABICHHE U
penieHue 3aaa4, oocyxaeHue cnocooos pemnieHus (moaroroska k OI'D no pusuke).
JIlnnamuka
Nuepunanbaeie cuctembl orcuera. Cuima. 3akoHbl HproToHa. J[BHMKEHUE Tena MO
NEUCTBUEM HECKOJIBKUX CHJ. JIBMXKEHHE CHCTEMBbI CBSA3aHHBIX Tel. JIuHamuka
PABHOMEPHOTO JBMKEHUSI MaTEpUATIbHOM TOYKH IO OKpYyX)HOCTU. Kiaccel cuil. 3aKkoH
BCEMUPHOIO TATOTeHUS. JIBrKeHHe MI1aHeT. ICKyCCTBEHHBIE CITy THUKH.
Conneunasa cucrema. Mcropust pazButus npencrasiieHuil o Bceenennon. CtpoeHue u
aBOIONMS Beenennoi.
Jlabopamopnwvie pabomol (¢ MCMOJb30BaHHEM 000opynoBannsa «Touka pocTay):
M3mepeHne Macchl Telna € MCHOJb30BAHMEM BEKTOPHOIO PpAa3JIOXKEHUS CHIIBI.
N3yueHne KWHEMATUKH WU JAWHAMUKA PABHOYCKOPEHHOTO [IBMXKEHHs (HA IpuMepe
MaluHbl ATBy1a). MI3ydueHue TpeHus: CKOJIbKEHUS.
IIpumepHvle memovl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
Hcropuueckass peKOHCTpYKUUs oOnbITOB KynoHa M AMOHTOHa IO ONPEIEICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIBKEHUS. [IepBble HCKYCCTBEHHBIE CITyTHUKH 3EMIIH.
Kak oTiau4aroTcss MEXaHHUYECKHE IPOLECChl Ha 3eMile OT MEXAaHUYECKUX IIPOLIECCOB B
kocMoce? Tena Conneunoi cucteMbl. OTKPBITHSI HA KOHUUKE I1epa.
Xapakmepucmuxa OCHOBHbIX 6UO08 OesmeNbHOCmU: YTEHHE U OO0CYXKJEHHE TEeKCTa
cTaTe WHTEPHET-CalTOB, OOCYXKJIEHHWE MOKIAJAOB W TPE3CHTAIMH, COCTaBJICHUE W
penieHue 3aaa4, oocyxaeHue cnocooos penieHus (moaroroska k OI'D no ¢usuke).
NmnyJbce. 3aKoH coXpaHeHHMs UMITYJIbCa
Nmnynec. H3meHeHne wummysnsca wmaTepuanbHOM Touykd. Cucrema Tenl. 3aKoH
COXpaHEHUsI UMITYJIbCA.
IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
PeaktuBHoe nBmwxkenue B npupone. PaccnenoBanme JITII ¢ momompbro 3akoHa
COXpaHEHUsI UMITYJIbCA.
Xapaxmepucmuka OCHOBHLIX 8U008 OesAmeNbHOCmU. YTEHHE U OOCYXKICHHE TEeKCTa
cTaTei WHTEpPHET-CalTOB, OOCYXKJIEHHWE MOKIAJAOB W TPE3CHTAIMH, COCTaBJICHUE W
penieHue 3aaa4, 00cyxaeHue cnocooos pemnieHus (moaroroka k OI'D no pusuke).
Craruka
PaBHoBecue Tema. MOMEHT cCuiibl. YCIIOBUS pPaBHOBECHS TBepaoro tena. IIpocteie
MEXaHU3MBI.
Jlabopamopuwvie pabomul (¢ ucnoab3oBaHueM 00opynoBanus «Touka pocray):
OrnpenesneHue EeHTPOB MacC Pa3IMYHBIX TeJ (TPU CIoco0a).
IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
[IpuMeHeHre MPOCTBHIX MEXAaHU3MOB B CTPOUTENLCTBE: OT 3EMIISTHKUA J10 HeOockpeOa.
HccnenoBanre KOHCTPYKLIMU BEJIOCUTIEAA.
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Xapaxmepucmuka OCHOBHbIX U008 OesmenbHOCmU: YTEHUE U OOCYXIEHHE TEKCTa
CTaTed MHTEPHET-CATOB, OOCYXJEHHE JOKJIaJ0B W MPE3CHTAlNil, COCTaBICHHE U
pelieHue 3aaa4, o0cykKaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).
MexaHn4yecKue KoJeOaHNs U BOJHbBI
Mexannueckue konebanus. [IpeoOpa3oBanne SHEPTUN PU MEXAHUYECKUX KOJICOAHUSAX.
MaremaTnueckuii ¥ IpyKUHHBINA MasTHUKH. CBOOOIHBIE, 3aTYXAIOIINE U BHIHYKICHHBIC
KoneOanus. Pezonanc. MexaHnnueckue BOJIHBL. J{JTMHA M CKOPOCThH BOJIHBL. 3BYK.
Jlabopamopuvie pabomel (¢ MCMOJb30BaHHEM 000opynoBannsa «Touka pocray):
N3ydenne kojaeOaHUN HUTSIHOIO MasiTHUKA.
IIpumepnvie membl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOMN.:
CtpyHHBIE My3bIKalbHbIE HMHCTPYMEHTHL. KoneOaTenbHble cHCTEMBI B HPHUPOJE U
TEXHUKE.
Xapaxmepucmuka OCHOBHBIX U008 OesmelbHOCmU: YTEHUE U OOCYXJIEHHE TEKCTa
CTaTell MHTEpPHET-CAlTOB, OOCYXXIECHHE [OKJIAJ0B W MPE3EHTAIUil, COCTABICHHE U
penieHue 3aaa4, oocyxaeHue cnocoooB penieHus (moaroroska k OI'D no ¢usuke).
JIEKTPOMATHUTHBbIE KOJIeOAHUS Y BOJHBI
Ilepemennsblii  anekTpuueckuii Tok. KoneOarenbHblii KOHTYp. BBIHYXIEHHbIE U
cB0OOIHBIE DM KoJieOanusi. DM BOJIHEI U UX CBOWMCTBA.
IIpumepHvie memovl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:
[IpyHIMOBI pangvoCBsA3M W TeleBUACHUA. Bimsaaue OM H3IydeHHM Ha JKHUBBIC
opraHu3Msl. I3roToBiieHre yCTaHOBKH Il IEMOHCTPALMH OIBITOB 110 OMMU.
OnexrpomarauTHoe usiydeHne CBY-neun. Mcropuueckas pPEKOHCTPYKIUS OINBITOB
Awmrepa.
Xapaxmepucmuka OCHOBHBIX 8U008 OesamelbHOCMmU: YTEHHE U OOCYXKICHHE TEKCTa
CTaTel HMHTEPHET-CalTOB, OOCYXKACHHME [OKJIaJ0B U IPE3EHTAlMil, COCTaBJICHUE U
penieHue 3aaa4, 00cyxaeHue cnocooos pemieHus (moaroroBka k OI'D no pusuke).
Onruka
Uctounuku cBeta. JlelicTBUs cBEeTa. 3aKOH MPSIMOJIMHEMHOTO PACIPOCTPAHEHHS CBETA.
3akoH oTpaxeHus cBeta. [locTpoenne n3o0paxeHuil B IIIOCKOM 3epKaje.
3aKOH MpENOMJIEHUsI CBETA Ha MJIOCKOW I'paHMIle ABYX OJHOPOJIHBIX MPO3PAYHBIX CPE/.
[Ipenomnenue cBera B npusme. Jucnepcus cBera. SIBIeHME MOJHOTO BHYTPEHHETO
orpaxeHnus. JIunzbl. Tonkue nuH3bl. [locTpoeHre n300pakeHuii, Co31aBa€MbIX TOHKUMHU
muH3amu. ['na3 u 3penue. OnTuueckue npudopsl.
Jlabopamopuvie pabomul (¢ KcNOAb30BaHHEM 000pyaoBaHus «Touka pocray):
DKCnepuMeHTAIbHAS IPOBEPKA 3aKOHA OTPAKEHUS CBETA.
N3mepenue nokasarens npeioMICHHS BOJIBI.
N3mepenue poKyCHOro pacCTOSIHUS COOUpArOIei TUH3bI.
IIpumepnvie memol nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
UcTopus ucciienoBaHusi CBETOBBIX SIBICHUM.
Hcropuueckas peKOHCTpYKLUS Teneckona ["anumest.
HM3rorosienue kajaemaockorna.
Xapakmepucmuka OCHOBHbIX 6U008 OeameNnbHOCmU: YTEHHEe U OOCYXKIEHUE TEeKCTa
CTaTell MHTEpPHET-CAalTOB, OOCYXIEHHME JOKIAJ0B U MpE3EHTAIMil, COCTABICHHE U
penieHue 3aaa4, 00cykaeHue crnocodos pemrenus (moarotorka k OI'D o ¢usuke).
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Du3uKa aToOMa U AaTOMHOI0 AApa

Crpoenue atoma. Ilornomenue u ucnyckanue cseta aromamu. ONTUYECKUE CIIEKTPBI.
Onwitel  Pezepdopna. Ilnanerapnas wmogens aroma. CTpoeHHE aTOMHOTO sIpa.
3apsA10BOE U MaccoBOE YHCIA. SnepHble CUibl. DHEPrUsl CBSI3U aTOMHBIX sIep. 3aKOH
pannoakTUBHOTO pacmnana. Anbda- u Oera-pacnaasl. [IpaBuna cmernenus. SnepHbie
peakuuu. Jlenenue u cunTes saep. AnepHas snepreruka. Mcrounnku s3ueprun ConHia u
3Be3a. Perucrtpanus saepHbIX H3IydeHHMU. BiusHHE paJMOaKTUBHBIX HW3JIy4EHUM Ha
KUBBIE OpraHu3Msl. Jlo3uMeTpus. DKoJIOrnYecKue npooaeMsl AAEPHON SJHEPTETUKH.
IIpumepnvie membl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

Hcropust uzydeHus atoma.

N3mepenue KI1/] conmneunoit 6arapeu.

HeBunnmble n3irydeHus B CIIEKTPE HATPETHIX TEI.

Xapaxmepucmuka OCHOBHBIX U008 OesmelbHOCmU: YTEHUE U OOCYXJIEHHE TEKCTa
CTaTell MHTEpPHET-CAlTOB, OOCYXXIECHHE [OKJIAJ0B W MPE3EHTAIUil, COCTABICHHE U
penieHue 3aaa4, 0ocyxaeHue cnocoooB penieHus (moaroroska k OI'D o guzuke).
®opmMbl OpraHu3zanuu 00pa3oBaTeIbLHOI0 Npouecca:

- IPYIIIOBAas;

- UHJIMBHlyaJIbHas;

- (ppoHTaNBHAS.

Benymme TexnoJsiorun:

Hcnonp3ytoTcss 3J€MEHThl  CIHEAYIOIIUX TEXHOJOTHil: TpPOEKTHas, MNpoOIeMHOro
oOydeHusi,  MHPOPMAMOHHO-KOMMYHUKALIMOHHAsl, ~ KPUTUYECKOTO  MBIILJICHHUS,
IpoOJIEMHOTO TMaIora, UrpoBasi.

OcHOBHBIEC MeTOABI PA0OTHI HA YPOKeE:

Benymumun — merogamu  oOydeHHUs  SIBJISIFOTCS:  YAaCTHYHO-TIOMCKOBOHM,  METOJ
MaTEMaTUYECKOI0 MOAEIIUPOBAHUS, AaKCHOMAaTUYECKU METO/.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBJSI€TCS JOMOJHUTENBHBIM, TO OTMETKA B OaJljlaX HE CTABUTCH.
VYyammiicss yuutcs OLEHMBATh ce€0s U IPYTrUX caM, YTO MO3BOJISIET pa3BUBATh YMEHUS
caMoaHaJIi3a U CrocoOCTBYET Pa3BUTHUIO CAMOCTOSITENIbHOCTH, KaK CBOWCTBY JIMYHOCTH
yyaierocsi. BbIsBIeHHE MPOMEXYTOUHBIX W KOHEYHBIX PE3YyJbTAaTOB Yy4YalllUXCs
MPOUCXOIUT YEPE3 MPAKTUUECKYIO AEATEIBHOCTD; 3a4ETHbIE PAOOTHI:

* TeMaThueckas MoJ0opKa 3a7ad pPazIMYHOTO YPOBHS CIIOKHOCTH C MPEACTABICHUEM
Pa3HBIX METOJOB pELIEHUS B BUAEC TEKCTOBOI0 JOKYMEHTAa, mpe3eHTanuu, G-
AHMMAaIINH, BUIEOPOJIHMKA I WED - cTpaHuubl (caiiTa)

* BBICTaBKa ITPOEKTOB, IIPE3ECHTALIN;

* IEMOHCTpALMs IKCIIEPUMEHTA, KAYECTBEHHOM 3aJ]a4M C KAYECTBEHHBIM (YCTHBIM HJIU B
BUJIE MPUIOKEHUS, B TOM YHCJE, NPE3CHTAUMEN) ONMCAHUEM IIpoliecca Ha 3aHSITHH,
(ecTrBaie HIKCIIEPUMEHTOB; (PU3UYECKUE OTUMITHA/IbI.
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KanennapHo-TemaTnyeckoe mIaHMPOBaHue 7 KJace

Haspanue Tema ypoka Kouunuyec | OcHoBHBIE Buabl | Ucnmosb3oBa
pazznena TBO NeSITeJIbHOCTH HA YPOKe HHe
4acoB 000pya10BaH
usl HeHTpa
€CTeCTBEHHO
HAY4YHOH W
TeXHOJIOTHY
eCKOM
HaINlpaBJIeHH
ocTreH
«Touxka
pocTay
BBognoe 3anstue. Ileam | 1 [IpuBomute mpumepbl  00bekTOB | KOMMbIOTEpH
u 3a1a4n kypca. Texuuxa | 05.09 usydeHus  usukn  (pusndeckue | oe
BBeaenne | 0e30I1aCHOCTH. ABJICHNA, ¢usnueckoe TCJI0, | obopymoBaHU
(1) BEIIECTBO,  (usuyeckoe 1OIe). | o
PoJub Cucrema eauHuI, | 1 Habmonate  n aHamusuposats Komnerotepn
(usnueckue SIBIICHUS
IKCHEPUM | TIOHATHC O 12.09 (uxcupoBaTh U3MEHEHUsI CBONCTB 0¢
€HTa B | IPSIMBIX H KOCBEHHBIX OGBEKTOB,  CPABHHBATH X W o0opyaoBaHU
KM3HM | UIBMCPCHUSX 0606maTe). IlosHakomutees ¢ |.©
qyesioBeka | dusnueckui 1 3KCIIEPUMEHTAIBHBIM METOI0M O6OPYZIOB
(3u) 3KCHEPUMEHT. 19.09 HCCIIEI0BAHUS OPUPOJBI | AHUE  JUIS
Bunsl (buznIecKoro (Bocmpom3BoaUTh,  (DMKCHPOBATH | JEMOHCTP
HKCIIEPUMEHTA. U3MEHEHHMS  CBOMCTB  OOBEKTa, anuit
TTorpemHoCTH aHanusuposaTh. CO0pka mprObOpOB
usMepeHus. Brpl U KOHCTpykuuil. Hcmonb3oBaHue
rorpemmHocTeit U3MEPUTEIHHBIX npruOOpOB.
.. BreimonHeHne  ma0opaTOpHBIX U
u3MepeHu. Pacuer MIPaKTUIECKUX padoT. JlnarnocTrka
TIOTPCITHOCTH U YCTPAaHEHHE HEUCIPABHOCTEH
M3MCPCHHAL. npubopoB. BricTpanBanue rumores
JlabopaTopnas pabora 1 Ha OCHOBAHHUU umeromuxca | O00py 0B
«3mepenue o0nema | 26.09 JAHHBIX. aHue It
TBEPJIOTO 1ab0paTOPHBI
TETA». IIpaBuna X pabor wu
odopmiteHns YUEHUYECKHUX
1abopaTopHOil paboTHI.
OTIBITOB
Mexanuk | PaBHOMepHOE u|l Ananu3  Tabnui, TpaduUKoB, O6opynaos
a (8u) HEpPaBHOMEPHOE 03.10 cxeM. Ilowck  oOBsicHEHUS aHue i
JIBHJKCHHSL. Ha0JTI0JTaeMbIM COOBITUSIM. | JTaOOpPaTOPHBI
['paduyeckoe 1 Ornpenenenue CBOWCTB | X pabor W
MIPEJICTaBICHHE 10.10 NpuOOpOB IO  4YepTekKaM | VIEHHYECKHX
JIBUKCHMUSI. MOJIETISIM. AHanu3 ombiToB  (Ha
Pemenne rpaduueckux | 1 BO3HHUKAIOIIUX POOJIEMHBIX
3ajaad, 17.10 cutyaruii. I3o00paxars cuctemy Gaze
pacyer MyTH W CpeaHei KOOpIHMHAT, BbBIOMpaTh Tejino | KOMIUICKTOB
CKOPOCTH oTcuéra M cBs3bBaTh ero c | A OI'D)
HEPABHOMEPHOTO CHUCTEMOI KOOpJIUHAT.
JIBUKCHHUSI. Mcnonb3oBath CUCTEMY
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[lonarue wHepuuu u | 1 KOOpJIMHAT  JUIsl ~ M3Yy4CHHS
WHEPTHOCTH. 24.10 MPSIMOJIMHEHHOTO JIBUKEHUS
IlenTpoOekHas cuia.. tena. CoOopka mnpuboOpoB U
Cuna ympyroctu, cuna |1 KOHCTpyKuui. Mcnonas3oBanue O6opynos
TpEHUs M3MEPUTEIBHBIX puOOpOB. aHue JJis
JlaGopaTopHnas pabota 1 BrinosiHeHre 1a00paToOpHbIX U | 1aOOpaTOPHBI
«I/ICCJIGI[OBaHI/Ie IPAKTUYCCKUX pa60T. X pa6OT u
3aBHCHMOCTH Jlnarnoctuka u YCTpa6HeHI/Ie yUeHHYECKHX
CHUJIBI MIPYTrOCTH HEUCITPaBHOCTEH npudOpOB.
Uy Py ’ p puoop OnbITOB  (Ha
BO3HHKAIOIIICHU B BBICTpaI/IBaHI/Ie THUII0TE3 Ha 6
ase
NpY>XKUHE, OT CTENEHU OCHOBAHHUH MMEIOIIUXCS
nedopManuu naHHbIX. KoHcTpyupoBanue u | KOMILICKTOB
PYXKHUHBDY. MojenupoBanue. Breimonnenue | A OI'D)
JlaboparopHas paboTa 1 3aaHuI 1o
«Onpenenenue yYCOBEPIICHCTBOBAHUIO
ko3 dunmenTa npubopoB. Pa3paboTka HOBBIX
TPCHHSI Ha TpH60MeTpe». BapuaHTOB ONBITOB. Pa3zpaboTrka
JlaGopaTopHnas pabota 1 148 NpoBepKa MCTOJMKHN O6opynos
«HccaenoBaunue DKCIICPUMCHTAJIbHOU pa6OTBI. aHue 1l
3aBUCUMOCTH Pabota B MaiblX TpyIIax. nabopaTopH
CHJIBI TPEHUS OT CUJIBI AHAIM3UPYIOT, BBIOUPAIOT | BIX paboT u
HOPMaJbHOI'O 00OCHOBBIBAIOT CBOE peuIcHuC, YUYEHUYECKUX
JABJIICHUSD). JIEHCTBUS. Ipencrasienue OIIBITOB
pE3yabTaToOB IIapHO,
rpyMIoOBOi JESITEIIbHOCTH.
Yyactue B JIAAJIore B
COOTBETCTBHUM C MpaBUIaMU
€4EeBOr0 MOBEICHMUSI.
I'uapocta | [TnotHOCTE. 3amaua maps | 1 Amnanmu3 Ta0nuI, TpaguKoB, CXEM. Ob6opynoBanu
THKA I'epona ITouck oObsicHeHNs HAOMIOAEMBIM | € ISt
(124) Pemenne 3amag | 1 coObITHsIM. OTnipe/ieieHre CBOUCTB | JIEMOHCTpAIui
MOBBILIEHHOU npuOOPOB 10 YepTekKaM U
CJIO)KHOCTM Ha pacdeT MOJENAM. AHAJIU3 BO3HUKAIOIIAX
INIOTHOCTH npobaeMHbIX cutyanuid. COopka
BCIICCTEQ. PUGOPOB ¥ KOHCTPYKIIUH.
Pemenue 3ajaq | 1 Hcnonb30BaHUE H3MEPUTENBHBIX Obopynosann
HOBBIUIICHHON npubopoB. BeinonHeHne © AT
CIOKHOCTH 1a6OPATOPHBIX U IPAKTUYECKHX ACMOHCTPAllnK
JaBnenane kupkoctd u | 1
pabor. JlnarHocTrka U yCTpaHeHHE
ra3a. 3aKkoH o
HEUCTIPABHOCTEH IPUOOPOB.
[Tackans
BricTpanBaHue rumores Ha
Coobmarommecs cocyasl. | 1
OCHOBAaHMUHU UMCHOIIUXCA JaHHBIX.
JlaGopaTtopHnas pabota 1 O6opynos
Koncrpyuposanue u
«3roToBrienne Monenu aHue JJIs
MozenupoBanue. Paborta B Masbix
dboHTaHAY A mabopaTopHBIX
IpyImax. AHaJIU3Hu T
JlaGoparopHas paboTa 1 pyrma ATHSHPYIOT, _ |pabot u
«M3roToBIEHUE MOJENH BIGHPAIOT H 0GOCHOBLIBAIOT CBOE |\ yepyiyeckix
doHTaHa» PCIICHUC, ICHCTBHA. OIBITOB  (Ha
3aKoH Mackans. | 1 IIpencraBnenue pe3yabTaToB 6aze
JlaBieHue B MapHOM, TPYIIIOBOM EATENBHOCTH. [KOMILIEKTOR
KUITKOCTSAX U Ta3ax. IToaroroBka cooOIIEHNI U st OI'D
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I'mapaBnuueckue JIOKJTaI0B. Y4acTHe B THaJIore B
MaITHUHBI. COOTBETCTBHH C MPABUITAMHU
CooOmiaronuecs COCy/Ibl. PEYEBOTO MOBEIEHHUSL.
BritankuBaronias  cuia. O6opynos
3aKoH aHue I
Apxumena. JIEMOHCTP
anui
JlaGopaTtopHnas pabota O6opynos
«BpIsiCHEHHE  yCIIOBHS aHue s
IJIaBaHUS nabopaTopH
TEI. BIX paboT
YYEHUUYECKUX
OIBITOB
brmox 3amau Ha 3akoH O6opynos
ITackans, aHue I
3aKOH ApXHMe/a. JIEMOHCTP
biok 3amau Ha 3aKoH anui
ITackans,
3aKOH ApXumena.
Craruka | biok. Peruar. AHanu3 Tabnuil, rpaduKoB, CXEM. Ob6opynoBaHu
(10u) ITonck 0OBsICHEHHS HAOIOAAEMBIM | € JIJIs
PaBHoBecue TBEPJBIX coObrTusM. OnpeiesieHHe CBOMCTB | JGMOHCTpaIui
Teln. MomeHTt pUOOPOB IO YepTEkKaM U
cubl. IIpaBmino MOJIENIAM. AHAIIN3 BO3HUKAOIINX
MOMEHTOB. npoOJIEMHBIX CUTYaIHH.
Llentp TSOKCCTIL HaGuronath nefcTBUE MPOCTHIX OGopyioBanH
MeXaHU3MOB. [103HaKOMUTHCS C
HccnenoBanue . e ISt
(hn3ruecKoit MOZIENBI0 «abCOFOTHO .
pasIMHbIX TBEpIOE TeNo». Pemath 3amaun na | ACMOHCTPALH
MCXaHHICCKUX CHCTEM MIpUMEHEHHUe YCIoBUsI(TIpaBuia)
KomOuHmipoBaHHEIC paBHOBecHs peryara. [IpuMeHsTh
3aJla4uu, yCIIOBHE
HCITOJIB3YsI YCIIOBHS (mpaBuiI0) paBHOBECHS phIYara ajs
PaBHOBECHSL. OOBSICHEHHS JICHCTBHUS PA3THMYHBIX
KOM6I/IHI/IpOBaHHbIe HWHCTPYMCHTOB, UCIIOJIb3YEMBIX B
3a/a4H, TeXHHKE U B ObITY. COOpKa
HCIIOJIb3YS YCIOBUSA npHGOpPOS B .
KOHCTpYKIIHii. Micrionb30BaHme
PABHOBCCHA U3MEPUTENHHBIX TPUOOPOB.
Jlaboparopras padora BeimosHeHue 1ab0paTOpPHBIX U Obopynos
«3rorosieHue NPaKTHYECKUX PaGoT. aHue ajas
paborarorei JInarHocTrKa U yCTpaHeHHe 11abOpaTOPHBI
CHCTEMBI OJIOKOBY. HEUCIIPABHOCTEM TPHOOPOB. X pabor wu
Odopmnenue BeicTpanBanue rumore3 Ha YYEHUYECKUX
pa6OTBI. OCHOBAHHUHM UMCHOINUXCA NaHHBIX. OIIBITOB (Ha

PaGora Ham mpoekTom

Konctpyuposanue
Y MOJIENTMpPOBaHKE. BrinonHenue

Oazse

«broKm». . KOMILJIEKTOB

JlaGopatophas paboTa 3IaHHI TI0 YCOBEPIICHCTBOBAHUIO | 110 O
puOopoB. PazpaboTka HOBBIX

«3roTtoBienne

6 TAI0 eﬁ BAapHWaHTOB OIIBITOB.

paboTaror PazpaboTka u mpoBepka METOTUKU

CHCTEMBI OIIOKOBY. JKCIIEPUMEHTAIBHOM paboTHI.

JlaboparopHast pabora Pabota B MasibIX rpymmax. Obopynos

«3roToBieHue AHaJ‘II/IBI/IpyIOT, aHue 1Jis

paborTatonieit BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
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CHCTEMBI OJIOKOBY. pelieHue, IeHiCcTBus. 1a0opaTOpHbI
IIpencraBnenue pe3ynbTaToB X pabor m
[IapHOH, IPYyIIIOBOX YUEHIYECKHNX
ILGSITCJ'H)HOSTI/I. HOI[FOTOBKa OIIBITOB
Odopmiienne paboThI. 1 COOOIICHHHA 1 IOKIAIOB. Kommnbrotepn
OCyIIEeCTBIISIOT CAMOOIICHKY, oe
3aH_II/ITa IIPOCKTOB. 2 B3aUMOOIICHKY ACATCIIBHOCTHU. 060
YyacTue B AMaI0re B COOTBETCTBUU PYyAOBAHH
C NpaBMJIAMHM PEYEBOro noseaenus. | ©
KasengapHo-temaTnuyeckoe njiaHupoBaHue 8 Kjacc
Ha3Banue Tema ypoka Koanu | OcHoBHBIE Buabl | Ucnosib30Ban
pasaeJa €CTBO | IeITeJJbHOCTH HA YPOKe ue
4acoB o0opy1oBaHn
sl IEHTpa
€CTeCTBEHHOH
ay4Hoi u
TEXHOJIOTHYEeC
KOM
HANPAaBJEHHO
creit «Touka
pocTay
BBognoe 3amsitme. llenu u |1 CamocrosTenbHO O6opynoBa
TemtoBeie | 337auu  Kypca.  Texuuka | 06.09 hopMyITHPYIOT HUE JUIST
apMeHns | O€30TMACHOCTH. MIO3HABATEJIbHYIO 3amavy. | JIEMOHCTpal]
YMET ¢ MOMOLIBIO BOIIPOCOB | WU
PaznooOpasue TEIUIOBBIX | 1 NOOBIBaTh Henocrarouyto | OGopynosa
SIBJICHUH. Temnosoe | 13.09 HHpOpMALIHIO. HUE JUTSt
pacIIpeHue Tel. Ucnons3zoBanue JEMOHCTPAIL
W3MEPUTENIBHBIX ~ MPUOOPOB. | Wil
Jla6opaTopHas pa6ota 1 Brmonnenne naboparopHeix | OGopymoBa
«M3menenus pmuHb! Tena npu | 20.09 U NPAKTUYECKMX  paloT. | nHue s
HarpeBaHUU U OXJaXJICHUW. JlnarnocTvka u 1abopaTOPHBIX
YCTPaHEHUE HEUCTIPABHOCTEN | paboT H
puoOOpOoB. YYEHUYECKUX
BricTpanBaHue THIIOTE3 HA | OIBITOB
Temnonepenaua Habmonenue | 1 OCHOBAaHHH uMmeromuxed | O6opyaosa
TETJIOTPOBOIHOCTH BOJIBI U 27.09 nannbix. KoHCcTpynpoBanue HHUE VTS
BO3ayXa. u MOACINPOBAHUC. JEMOHCTpal
Brimonnenne 3amaHuii 10 | yif
YCOBEPILIEHCTBOBAHUIO
JlaGopaTtopHnast pabota 1 pruOOpOB. O6opynoBa
«3mepenue yaenpHOU 04.10 Paspabotka HOBBIX |  Hue s
TETIIOEMKOCTH PA3JIMYHBIX BapHUAHTOB OIIBITOB. 1a00paTOPHBIX
BEILIECTBY. PaspaboTka ¥  mpoBepka | paGor u
[TnaBnenue u orBepaeBanue. | 1 MCTOTUKH YYCHUYCCKUX
JlaboparopHas pabora | 11.10 OKCIICPUMEHTAILHON PalboTEL. | onpToB  (Ha
«OTIUBKA PaGora B wManbIx rpynmax. | gase
napauHOBOTO COJIIATUKA» AHAIIM3UPYIOT, KOMILJIEKTOB
st OI'D
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JlaGoparopHas paboTa 1 BbIOMpaoT U o0ocHOBBIBalOT |  OGopyaoBa
«HaoOmronenune 3a | 18.10 CBOE pelieHue, JCeUCTBHUS. | HUE A
IUIaBJIEHUEM [IpencraBnenue pe3ynbTaToOB | JTAOOPATOPHBIX
JbJIa» MapHOMH, TpyIIoBoi | paboT u
NEATEIbHOCTH. Y4YacThe B | YYCHHUYECKUX
JMAJIoTe B COOTBETCTBUHM C | OIBITOB
Pemenue OJIMMIIMAIHEIX | 1 MpaBUJIaMU PEYEBOTO O6opynoBanue
3amay 25.10 MMOBEJCHHUS. IS
Ha ypaBHEHHE TEIJIOBOI'O JIEMOHCTpAINi
Oasanca
Pemenue ONMMITUAAHBIX | 1 Ob6opynoBanue
3a1au JUTSE
Ha pacyér TEILIOBBIX JIEMOHCTpALUi
IIPOLIECCOB
JlaGopartopust 1
KpucTaJIorpaduu.
Hcnapenue u KoHaeHCAIMA. 1 O6opynoBanue
JUTSE
JIEMOHCTpALI
CocrtaB atmocdepsl, 1 Ob6opynoBanue
HaOJII0ICHHE NIEPEX0A TUIst
HEHACBHIIICHHBIX 11apOB B JIeMOHCTpAITHiA
HACBIIIICHHBIC.
Bnaxnocte  Bo3myxa Ha |1 Ob6opynoBanue
pa3HbIX KOHTHHEHTaX JUTSE
JIEMOHCTpALiI
Onextpud | Mukpomup. Mogenu atoma, | 1 YrpapusioT cBOei O6opynoBa
ecKue CYILECTBOBABIIME JI0 HAaYaja MO3HABATCIILHOM W y4eOHOU HUE JUIST
. XIX MesITENbHOCTBIO HOCpeI[CTBO\I’VI miMOHCTpau
[OCTaHOBKHU 1enew, ui
Uctopus OTKPBITHS ull MIAaHUPOBaHMsA,  KOHTpois, | KommbroTepHO
JIEUCTBUSA KOPPEKLIMN CBOUX IEUCTBUU | ¢
raJIbBAHUYECKOTO DJIEMEHTA 17§ 06OpyIOBaHHe
Ucropus co3manus | 1 OLIEHKHU YCTEITHOCTH
3NIeKTPOOpHOU yYCBOEHHUS.
MAIlTHHBI CpaBHHMBAIOT  CIOCO0
OmBITHI Bospra. | 1 pe3ynbTaT CBOMX ACHCTBUH C | KOMIBIOTEPHO
DIeKTpUIECKUi oOpasoM - JUCTOM |
TOK B DJICKTPOJIUTAX. COIIPOBOXKACHMSI. o0opyi0BaHuE
Pemenune oNuMIUaAHbIX | 1 OOHapYKUBAIOT OTKIOHCHUS. | OGOpya0BAHUE
3a71a4 Ha 06)1}7MLIBaIOT IIPUYUHBI I
3aKOHBI ITIOCTOSHHOI'O TOKA OTKJIOHEHUH. OCyIIeCTBISAIOT JIEMOHCTpAIUI
Habmronenue 3aBucuMocTu 1 CaMOKOHTPOIb n | ObopynoBaHue
CONPOTHUBIICHHUS] TTPOBOJIHUKA B3aHUMOKOHTPOJIb. TUIst
oT lcronp3oBanue .
JIEMOHCTpAIHi
TEMIIEpPATYPBL. M3MEPHUTEITBHBIX
JlaboparopHas paboTa 1 [IpHGOPOB. Brmossenue O6opynoBa
«OnpeneneHne CTOMMOCTH raGopaTopHLIX 1 HUE NI
M3pacXxoJ0BaHHOMN HMPaKTHICCKIX pabor. 1ab0paTOPHBIX
SIEKTPOIHEPTHH JlnarHoctuka H YCTPaHEHME | .G "
HEHCIPaBHOCTEH MPHUOOPOB. VUEHIYECKHX
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M0 MOIITHOCTHU MOTPEOUTENS U BricTpanBaHue THUIIOTE3 HA | ONBITOB (Ha
1o OCHOBaHUU uMermuxcs | 0aze
CYETUHUKY» na"HbIX. KoHcTpynpoBanue KOMILJIEKTOB
1 MOJICITMPOBAHUE. i OI'D
Pemenue OJIMMIIHAIHEIX | 1 Y IIpaBIIAOT cBOCH O6opynoBa
3aja4 MO3HABATEIILHOW W Y4eOHOM HHUE JUIsL
Ha TEIUIOBOE JICUCTBHE TOKA NesITEIbHOCTBIO ITOCPEICTBOM JIEMOHCTpAII
[MOCTAaHOBKH enen, 15071
DJNeKTpOMarHuTHEIC siBjieHus. | 1 MIIAHUPOBAHMSA,  KOHTPOJA, | OGOpyJOBaHUE
DJIEKTPOU3MEPUTEIHLHbIC KOPPEKIIMU CBOMX JCHUCTBUH | st
puOOPHI. 158 OLCHKM  YCICHIHOCTH | IEMOHCTpPALMU
MarauTHas anomayms. | 1 yCBOCHHSL. O6opynoBanue
MarHuTHbIC CpaBHMBAalOT ~ CHOCOO  ® | ;g
Oypu pe3yabTaT CBOMX JCHCTBHI C JIeMOHCTpAIHii
PasHoBugHocTH 1 oOpa3om - JIACTOM
3JIEKTPOJIBUTATEIIEH. COIIPOBOKACHHUA.
OOHAPYKUBAIOT OTKIOHCHUS.
OO0yMBIBAIOT TPUYMHBI
OTKJIOHEHUM. OCyHIECTBISAIOT
CaMOKOHTPOJIb u
B3aHMOKOHTPOJIb.
CgetoBbie | MIcTOuHUKH CBeTa: TEIUIOBHIE, | 1 Y IpaBisIOT CBOEH O6opynoBa
SBICHUS | TIOMHUHECIICHTHBIC MO3HABATCIILHOM W y4eOHOUH HUE JUIST
DKCIIEPUMEHT HAOIIOICHHE. 1 NesTETbHOCTHIO MOCPEICTBOM JEMOHCTPAII
MHorokpaTHoe n300pakeHue [IOCTAaHOBKU Lenew, 15071
npeaMera B HECKOJIBKHUX [JIAaHUPOBAHUS,  KOHTPOJI,
TUIOCKHX KOPPEKIIMM CBOMX JECHCTBHIA
3epKajax. 7
NzroroButk nepuckon u c ero | 1 OLICHKH ycnemHocTu | O6opyaoBaHue
MTOMOIIBIO MIPOBECTH YCBOECHHUS. TUTS
HaOII0AeHUS Beiiensaior 1 GOpMYIHUPYIOT | 1eMOHCTPALHii
[TpakTuyeckoe 1 [I03HaBATCIILHYIO nenb. | O6opynoBaHue
UCIIOJIL30BaHUEC BI)IJIGJ'ISHOT KOJIMYCCTBCHHBIC IS
BOTHYTBIX 3€pKal XapaKTCPUCTUKH OOBEKTOB, JEMOHCTpALMI
3puTtenbHbIE WUTIO3UH, 1 3aJJAaHHBIC CIIOBAMHU. O6opynoBa
MOPOXKIAaEMBbIE [ [puHIMaroT HHUE JUIS
IIpeIOMICHUEM [MO3HABATCIIbHYTO OCJIb 151 JIEMOHCTpALl
ceera. Mupaxu. COXPAHAIOT ce npu 15071
PazButne BOJIOKOHHOM | 1 BBITTOJIHCHUN Y4eOHBIX
OTITHKH neiictBuii. OCO3HAIOT CBOM
Hcnonb3oBanue 3aKoHOB | 1 NerCTBUA.  VIMEIOT ~ HaBBIKH
CBeTa B KOHCTPYKTHBHOTO
TeXHHKE OOIIIEHHSI B MaJIBIX TPYIINaX.
Hayka B | ABTOMaruka B Hamiei xu3Hu. | 1 CamocrosaTensHo Gopmymupytor | KoMIboTepHO
SKU3HU Panvo u reneBsunenue 1 ITO3HABATCIIbHYO 3amavy. | e
AJIbTEepHATUBHBIE HCTOYHUKH | 1 YMeloT (WM pasBUBAIOT) | oGopyxOBaHHUE
SHEPTHI. Bunsi CIOCOOHOCTD C ITOMOIIBIO
EKTPOCTAHIH BOIIPOCOB 0OBIBATh
HEJI0CTAIONIYI0 HHPOPMAIIHIO.
Hayxka ceronns. Hayka u 1

0€30MacHOCTh JTIOJEH.
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KaHeHI[apHO-TeMaTI/I‘IeCKOe IJIAHUPOBAHUE 7-8 kiacce

TOUYKA \!pocm

Ha3Banue Tema ypoka Koa | OcHoBHBIE BubI | Ucnosib30BaHu
pasnena uyec | JesiTeJIbHOCTH HA yPOKe e
TBO o0opynoBaHusi
yaco HeHTpa
B €CTeCTBeHHOHA
YYHOM ]|
TEXHOJIOTHYECK
oit
HAMPABJEHHOC
Tel «Touka
pocTay
BBoanoe 3amsarume. llemm u |1 CamocrositensHo popmynupytoTr | Kommneroteprnoe
BBenenue | 3amaun kypca.  TexHuka MIO3HABATEJIbHYIO 3amaqy. | 00opyaoBaHue
(1) 0€30MacHOCTH. YMET ¢ MOMOIIBIO BOMPOCOB
Kunemar | CriocoObl onucanus 1 n0OBIBATh HeznocTaronlyro | O6opynoBaHue
uKka (7 9) | MEXaHHUYECKOTO JIBUKEHUS UH(POPMAITHIO. st
Hcnonp30BaHne U3MEPUTENBHBIX | IEMOHCTpAIUI
IIpssmonunerinoe 1 nprOOPOB. Brmmonnenue | O6opynoBanue
paBHOMEPHOE 71a00paTOPHBIX U s
IBIDKEHHE 110 IUIOCKOCTH? IMPAKTUYCCKUX pa60T- ﬂeMOHCTpauI/Ii/’I
CMmotps JnarHocTika ©  yCTpaHEHHUE
13 KaKOW TOYKH HaOJII0/1aTh HEHUCTPaBHOCTEHN MPUOOPOB.
OTHOCUTENLHOCTE ABMKEHHS. | 1 BeictpanBanne  rumore3  Ha | OGopymoBaHUE
CI10)xeHHe IBUKEHUI. OCHOBaHHUH HUMCIOIUXCS | s
JaHHBbIX. KOHCprI/IpOBaHI/Ie I[CMOHCTpaI_II/Iﬁ
Jlabopamopusie pabomul: 1 M MOZeIUpoBaHKe. BbInonHeHne | OGopymoBan
«3yuenue JBMKEHUSA 3a/IaHuUi o |  me st
CBOOOHO YCOBEPIICHCTBOBAHUIO J1a00paTOPHBIX
MMaJaroIIero Tenay, pruOOpPOB. pabot H
«I/IqueHHe Pa3pa60TKa HOBBIX BAapUaHTOB YYEHUYECKUX
JBUKECHUA Tena o OIIBITOB. OIIBITOB
OKPYKHOCTH) Pa3pa60TKa )51 IMPOBEPKa
Kak u «xyma monerena |1 MCTOTMKH Ob6opynoBanue
BHIIIHEBAs OKCIIEPUMEHTANLHOM  palOTHI. TSt
KOCTOUKa? Pacuer PaGora B Mambix rpynmnax. JleMOHCTpaIii
TPaeKTOPHH AHanu3upyoT, BBIOUpAIOT U
JBIDKEHHS TEJl ¥ MePCOHAKEH 000CHOBBIBAIOT CBOE peEIICHUE,
paccKazos P.Pacm> o nencreus. [Ipencrasnenue
MioHxay3eHe Pe3yabTaTOB MAPHOH, TPYIITIOBOI
Hcropuueckas 1 JEATENLHOCTH.  YHacTHe B | OGopynoBaHHe
PEKOHCTPYKLUS /asiore B COOTBETCTBHH  C | ;o
OIIBITOB lNamunes o HpaBHUIAMH PEICBOTO JIEMOHCTpAIHiA
Onpe/eIeHHI0 HOBE/ICHHA.

YCKOPEHUS g.
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Onpenenenue CKOpoCTU Ob6opynoBanue
PaBHOMEPHOTO JIBH>KEHUS TUTSE
Tipu JEMOHCTpALHA
HCIIOJIb30BAaHUM TPEHaXepa
«OeroBasi JOPOXKKay.
Juunamuk | Cuna BonH, cuita yOexaeHus Y IpaBIsIOT CBOEH O6opynoBan
a (8u) 1581071 MO3HABaTCILHOM ¥ y4eOHOU ue TSt
cuia - dbuznyeckas NEeSTEIbHOCTBIO MMOCPEICTBOM JIEMOHCTpAIIN
BEIMYMHA? [MOCTAaHOBKH LeeH, 51
Jlabopamopnas paboma: MJIaHUPOBAHMS, KOHTPOJIA, O6opynoBaH
«M3mepeHne Maccel Telia KOPPEKLIMU CBOUX NEHCTBUM U He I
JIBroKenue Tena o OIIEHKH YCIEITHOCTH YCBOCHHS. J1a00paTOPHBIX
JeficTBUEM CpaBHUBAIOT croco0 u | pabot u
HECKOJIbKUX CHII pe3yJabTaT CBOMX JEHUCTBUM C | YYCHHUYCCKUX
00pa3IOM — JINCTOM OTIBITOB
JIBH>KEeHHUE CHCTEMBI COIIPOBOXIACHU. O60py,£[0BaH
CBSI3aHHBIX OOHapYKUBAIOT ue TUIst
Ten OTKJIOHEHUS. O6nymbIBaOT JEMOHCTpAIH
MPUYUHBI OTKJIOHCHHH. i
Jlabopamopnvie pabomul: OCyIeCTBIIAIOT O6opynoBaH
«3yuenue TpEHUSA CaMOKOHTPOJIb u e I
CKOJIB)KECHUS» B3aNMOKOHTPOJIb. J'Ia60paTOpHBIX
Mcnons30BaHue pabor u
M3MCPUTCIbHBIX l'IpI/I60pOB. YUYECHHUYECKHUX
BrimonHeHne 71a00paTOpPHBIX M | OIBITOB
JlnHamMuka PaBHOMEPHOTO [PAKTUICCKUX pabor. Ob6opynoBanue
JBUKEHUS TI0 OKPY>KHOCTH JluarHocTHKa M yCTpaHCHHC | nys
HCHCHpaBHOCTCﬁ HpI/I60pOB. I[eMOHCTpaI_[I/Iﬁ
Hcropus pa3BUTHSA BbicTpanBaHue — rHUIOTE3  HA | OGopymOBaHHE
TIpeICTaBIICHHIT OCHOBaHUH UMEIOMIUXCS | jig
o Bcenennoit. ConHeuHas naHHbIX. KoHCTpynpoBaHne JIEMOHCTpALiI
CHCTEMA. M MOJIETTUPOBAHHUE.
OTKpbITUSI HA KOHYUKE Tepa. O6opynoBaH
[TepBrie HCKYCCTBEHHBIC ue JUTSt
CITyTHUKH JIEMOHCTpAIN
3emuIu. i
Kak BbI sIXTy Ha30BeTE... CamocrositensHo popmynupytoT | KommnerotepHoe
PeakTBHOE  JBM)KEHHUE B MO3HABATEJIbHYIO 3a/a4y. o0opynoBaHue
IPUPOJIE. YMeroT (W1 pa3BUBaIoT)
PaccnenoBanue JITII C CMOCOOHOCTh C MOMOILBIO Komnsroreproe
OMOILBIO BOIIPOCOB 100BIBATH 000pyI0BaHUE
Mmnyabe | 3akoHa COXpaHEHUs HEJI0CTAIONTYI0 HHPOPMAIIHIO.
3akoH UMITyJIbCa Pabota B ManbIx rpynmnax Haj
COXpaHeH QITOPUTMOM pELIeHUS 3a]1a4 10
us yKa3aHHOU Teme (Ha mpumepe
HMITYJIbC BHJIEOMATEPHAIIOB U3
a (3v) HWHTEPHETA).
Cratuka | Jlabopamopuas paboma: O6opynoBaH
(2u) «OmnpeneneHne MEHTPOB MacC ue s
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pa3IMYHbIX Tell (Tpun YIIpasIsoT cBOEH | mabopaTOpPHBIX
croco0a)» MO3HABAaTEIbHOW ©  y4eOHOH | paboT u
NESITEIbHOCTBIO IOCPEICTBOM YUYEHUYECKUX
[OCTAHOBKHU Lene, | ONbITOB
[IpumeHenue MPOCTBIX [JIaHUPOBAHUA, KOHTpoJs, | KommnbrorepHoe
MEXaHU3MOB B KOPPEKLMU CBOUX JIEUCTBUI U o0opynoBaHue
CTPOUTENILCTBE: OT 3EMJITHKU OLIEHKH YCIEIIHOCTH YCBOECHHS.
110 Briiensior u GopMyIupyroT
Hebockpeba MO3HABATEIHHYIO LETTb.
BbIAEnstoT  KOJMYECTBEHHBIE
XapaKTePUCTUKHU 00BEKTOB,
3aJIaHHBIE CIIOBAMH.
[IpyHUMAIOT  I103HABATEIBHYIO
Helb W COXPaHSKT €€ IpHU
BBITIOJIHEHUU YYEOHBIX
mefictBui.  OCO3HAIOT  CBOH
nerctBus.  MIMEOT  HaBBIKH
KOHCTPYKTUBHOTO OOIIEHUS B
MaJIbIX Tpynnax.
Buabpl MasTHUKOB U HX CamocTosTenbHO O6opynoBaH
Kosie0aHui hopMyITHPYIOT ue TUTST
Yto nepeHocuT BoJiHa? II03HABATEJIbHYIO 3aauy. JEMOHCTpAIH
KonebarenpHple cucTeMbl B YMmeror (WM pa3BHUBAIOT) 171
MPUPOJE U TEXHUKE CIIOCOOHOCTH C MOMOIIBIO
BOIIPOCOB OOBIBATH
Mexann4 HEJOCTAIONIYI0 HHGOPMAIHIO.
ecKue PaGota B ManbIx rpynmnax Haj
KOJIeOaHN aIrOPUTMOM PELIEHUs 3a7a4 110
A u yKa3aHHOM TeMe (Ha mpumepe
BOJIHBI BUJICOMATEPHUAIIOB U3
(Gw) UHTEpHETA)
JIEKTPO | DKCIIEpUMEHTANIbHAS PazpaboTka HOBBIX BapUaHTOB KommnsrorepHoe
MArHUTH | IIPOBEpPKa onbITOB. Pa3paboTka u mpoBepka | 00opyaoBaHUE
ble cBOMCTB OM BOJIH. METOAMKHU DKCIIEPUMEHTAIBHOMN
Kxosedanu | MccnenoBanue paboTsl. PaboTa B MabIx KommnsrotepHoe
U ANEKTPOMATHUTHOTO rpynnax. AHaJIM3UPYIOT, o0opynoBaHue
BOJIHBI | n3nydyeHus CBU-neun BBIOMPAIOT 1 0OOCHOBBIBAIOT CBOE
(29) pelieHue, AeHCTBUS.
[IpencraBienue
pE3yJIbTaTOB ITAPHOM, IPYIIIOBOU
NEeSTENBHOCTH. Y YacTHE B
nHMaore B COOTBETCTBUH C
MpaBUJIaMU PEYEBOTO
[OBEJICHUSI.
Onruka | M3roroBnenue Moaenu YTIpaBIISIIOT CBOEH Komneroreproe
(49) KaJIEMJOCKOIIA. [MO3HABaTEJIILHOW U o0opyioBaHue
OKCIepuMEHTaIbHas y4eOHOM AeSITeTbHOCTbIO O6opynoBan
IIPOBEPKa [OCPENCTBOM IIOCTAHOBKH LIEJIEH, | He JUTSt
3aKOHa OTpa)KeHMsI CBETA. MIAaHUPOBAHMS, KOHTPOJIS, J€MOHCTpAaIH
KOPPEKIIMU CBOUX JEHCTBUM U "
Jlabopamopnas paboma: OLEHKH yCICITHOCTH YCBOCHHS. O6opynosan
«M3mepeHne nokazarens ue s

23




TOUYKA \!pocm

IIPEJIOMJICHUS BOJIBI» CpaBHHBAIOT CIIOCO0 M pe3yibTaT | 1abOpaTOPHBIX
CBOMX JIEHCTBHI C 00pa3IoM — pabor u
IIUCTOM COIIPOBOXK/ICHUS. YYEHUYECKUX
O6HapyKUBaOT OIIBITOB
Kaxk ornnuarores nokasarenu oTKJIOHEHUs. O0IyMBIBAIOT O6opyoBaH
MPETOMIICHUS I[BETHOTO PUYUHBI OTKJIOHEHUH. ue Ui
CTeKJIa OCyILIECTBIIAIOT JEMOHCTpaLH
CaMOKOHTPOJIb U i
B3aMOKOHTPOJIb. PaboTa
B MaJIbIX Ipynnax. Pemenue
AKCIEPUMEHTANIbHBIX 3a/1a4,
0OCYyKJIEHIE Pe3yIbTaTOB,
MOCTpOCHUE TpapuueCcKon
3aBUCHMOCTH MMOKa3aTess
[PEJIOMIIEHUS CBETA OT €T0
HaCTOTBHI.
®u3uka | [loryomenne M ucnyckaHue Pa3paboTka HOBBIX BApUAaHTOB Kommnsroreproe
aTomMa m | cBeTa omnbITOB. PaspaboTka 1 IPOBEPKa | oGopyoBaHue
aTOMHOIO | aTOMaMH. OnTuueckue METOJMKHU IKCIIEPUMEHTAIbHON
sapa (44) | CIEKTPHI. abotsl. PaboTa B Manbix Komnberorepnoe
H3amepenne KIIJ comneunoit rpynmnax. AHaJIM3UPYIOT, 0GopyoBaHue

OaTapen

BBEIOMPAIOT K 0OOCHOBBIBAIOT CBOE

BnusiHne painoakTUBHBIX
U3IIy4YeHU Ha JKUBBIE
OPraHU3Mbl

pelieHue, AeHCTBUS.
[IpencraBnenue
pE3yJIbTaTOB MTAPHOM, IPYIIIOBON

Croco0Bb! 3alUTEL OT
PaIuOaKTUBHBIX U3ITyYCHUM

NeATeIbHOCTU. YYacTue B
UAJIOTe B COOTBETCTBUH C
MpaBHJIAMU PEYEBOTO TIOBEICHHS.
Permrenne SKCIICPUMCHTAIIbHBIX
3agay. BemmonHeHnue
MpPaKTUYECKON padOThl B MaJIbIX
rpymnmnax, oocyxaeHue

€3yJIbTaTOB.
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