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HOACHUTEJIBHASA 3AIINCKA

BreypouHasi JesTeNbHOCTb SBISIETCS COCTAaBHOW YAacThi0 00pa30BaTENbHOIO
mpoiecca U OAHOW W3 (OpM OpraHMU3aIMU CBOOOJHOTO BpeMeHH oOydaroruxcs. B
pamkax peanuzanuu GI'OC OOO BHeypouHasi AEATEILHOCTh — 3TO 00pa3zoBaTesbHAS
NeSATEILHOCTD, OCYIIECTBIsIEMast B hOpMax, OTIIMYHBIX OT YPOUHOU CHCTEMBI O0yUCHUS,
W HamNpaBJICHHAas Ha  JOCTIKCHHE  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHUS
00pa3oBaTeNbHbIX MPOrpaMM OCHOBHOTO 001iero oopa3oBanus. Peanuzamus paboueit
IporpamMMbl Kypca BHEYPOUHOH jesTenbHOCTH 1O ¢usnke «Dusmka» crnocoOCTByeT
0011le MHTEJJIEKTyaJIbHOMY HAIMpPAaBJICHUIO Pa3BUTHUIO JTUYHOCTU oOyuarommxcs 7-9 - x
KjaccoB. dusznyeckoe 00pa3oBaHHE B CHUCTEME OOIIEro W CcpeaHero oOpa3oBaHUS
3aHUMAET OJHO M3 BEAYIIUX MECT. SBMsisach GyHIAMEHTOM HAyYHOTO MUPOIIOHUMAHUS,
OHO CTIOCOOCTBYET (hOPMHUPOBAHUIO 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO IMO3HAHUS
OKpY)KAaIoIIero Mupa, (PyHIaMEHTAIBHBIX HAy4YHBIX TEOPHUH M 3aKOHOMEPHOCTEH,
dbopMHpyeT y y4aluxcsi YMEHHUS HCCIEAOBaTh U OOBIACHATH SBJICHHUS MNPUPOIBI U
TexHukd. Kak mIIKOJIBHBIM mpeaMer, ¢u3uKa 00J1alaeT OTPOMHBIM 'yMaHUTAPHBIM
MOTEHIIMAJIOM, OHa AaKTUBHO (DOPMHUPYET HHTEIUICKTyaJbHbIE M MHPOBO33PEHUYECKHE
KauecTBa TUYHOCTH. Juddepenimanus npeamnonaraeT Takylo OpraHU3aIUI0 Tpolecca
oOydeHusi, KOTOpas YYHUTHIBACT WHAMBUAYATbHBIE OCOOCHHOCTH YYaIllMXCS, WX
CIOCOOHOCTH W WMHTEPECHI, JIMYHOCTHBIN OmNbIT. Juddepennuanus oOydenus Guznke
MO3BOJIAET, C OJHOM CTOPOHBI, O0ecrneduTh O0a30BYI0 MOJArOTOBKY, C APYrol —
yIIOBJIETBOPUTH MOTPEOHOCTH KaXKIOTO, KTO MPOSBISET HWHTEPEC M CIIOCOOHOCTH K
MPEIMETY U BBIXOJWT 32 PaMKH HW3Y4YeHUs (PU3MKU B IIKOJBHOM Kypce. Ha 3aHsaThsx
Kypca IJIaHUPYETCsl peuieHHe MPOOJEeMHBIX 3aa4 MEXKIPEIMETHOTO COACpKaHHUS,
BBITIOJTHEHHUE SKCIIEPUMEHTALHO-PACUETHBIX 3aJJaHII MCCIIEI0BATENbCKOTO XapaKTepa.
Bce 310 mO3BONSET MOMHATH MHTEPEC Yy4YalIUXCS K M3y4YeHHUIO (PU3MKHU. 3aHATHS
MO3BOJISIIOT (DOPMUPOBATH TAKUE BAXKHBIC JIJII COBPEMEHHOCTH KavyeCcTBa YeJIOBEKa, KaK
CTpEMJICHHE K YCIIeXy, YMeHHe paboTaTh B KOMaHze, paboTarh ¢ 00OpYyJAOBaHHEM
busudeckoit nadoparopun «Touka pocTay; BOCHUTHIBAIOT YYBCTBO KOJUICKTHBHU3MA,
JIpY*)Obl U TOBAPUIIECTBA, CIOCOOCTBYIOT (POPMUPOBAHUIO TAKMX YEPT XapakTepa, Kak
BOJISI, HACTOWYHBOCTbH, OTBETCTBEHHOCTH 32

BBIITOJTHEHHE 3aJaHUM.

Hean kypca

[lenpto mporpamMmbl Kypca  BHEYPOUHOM  JIEATENBHOCTH MO  (huU3MKe
«®Du3uKa B 3a/1a4ax U SIKCIIEPUMEHTAX», JJI ydaluxcs 7-9- X KJ1accoB SIBISIOTCA:

* pa3BUTHE y YYalIUMXCS IO3HABATEIBHBIX WMHTEPECOB, MHTEIUICKTYAJIBHBIX H
TBOPUYECKHUX CIOCOOHOCTEM B TMpolecce pElIeHUs MPaKTUYEeCKUX 3aJad U
CaMOCTOSITEJILHOTO IPUOOPETEHNS HOBBIX 3HAHU;

* (hopMHUPOBAHKE U PA3BUTHE Y YUAILIUXCS KIIFOUEBBIX KOMIETCHIUNA — y4eOHO —
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II03HABATENbHBIX, UHPOPMALIMOHHO - KOMMYHUKAaTUBHBIX, COLIUATIbHBIX, U KaK CJIE/ICTBUE
- KOMIIETEHLIU INYHOCTHOTO CaMOCOBEPILICHCTBOBAHUS;

* (opMHpoBaHHE MPEIMETHBIX M METANpPEIMETHBIX PpEe3yJlbTaTOB OO0y4YeHUs,
YHHUBEPCAJIbHBIX YUEOHBIX JEHCTBUIA;

* BOCIHMTAaHHWE TBOPYECKOM JIMYHOCTH, CHOCOOHONW K OCBOEHMIO IEPENOBBIX
TEXHOJOTHH U CO3JAHUIO CBOUX COOCTBEHHBIX Pa3pabOTOK, K BBIABUKEHHUIO HOBBIX UICH
U TIPOEKTOB; pealin3anus ACSITeIbHOCTHOTO MOAX0/Ja K MPEeIMETHOMY OOYYEHHIO Ha
3aHATUSAX BHEYPOUHOU JEATEIBHOCTH M0 (PU3UKE.

Oco0OEHHOCTBIO BHEYPOUHOM JEATENBHOCTH MO (PU3MKE B paMKax KpyKKOBOU
paboThI SABJISIETCS TO, YTO OHA HAIIpaBJIEHA HA JIOCTH)KEHUE 00yYarolMMHUCs B OOJIbLIEH
CTEIICHU JIMYHOCTHBIX U METAIIPEIMETHBIX PE3YJIbTaTOB.

3agaum Kypca

Jnis peanusanmu 1eneil Kypca TpeOyeTcs pelieHHe KOHKPETHBIX MPAKTUYECKUX
3amad. OCHOBHBIC 33/1a4ul BHEYPOUHOU JIEATETLHOCTH O (DU3UKH:

* BBISIBJICHUE MHTEPECOB, CKIIOHHOCTEH, CIOCOOHOCTEH, BOZMOYKHOCTEH ydanuxcs

K pa3JIM4YHbIM BHUJIaM JI€ATEIbHOCTH;
* (hopmupoBaHUE MPEACTABICHUS O SBICHUSIX U 3aKOHAX OKPY>KAIOILIETO MHPA, C
KOTOPBIMU LIKOJIBHUKH CTAJIKUBAIOTCS B TOBCEIHEBHOM JKU3HY;

* (hopmMupoBaHUE PEICTABICHUS O HAYYHOM METO/I€ IO3HAHUS;

* pa3BUTHE NHTEPECA K UCCIIEN0BATEIBLCKON JEATEIBHOCTH;

* pa3BUTHE OIIBITA TBOPUECKOM IEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

* pa3BUTHE HABBIKOB OpPraHM3allMM HAY4YHOI'O TpyZa, padOThl CO CIIOBapsIMHU U
SHIMKIIONEIUSAMU, pabOoThl ¢ 000pyaoBaHueM JadopaTopun «Touka pocTtay;

* CO3JlaHME€ YCJIOBUHM Ul peaJn3allid BO BHEYPOUHOE BpeMsl MPUOOPETEHHBIX
YHHUBEPCAJIbHBIX YIEOHBIX JCHCTBHUI B ypOUHOE BpEMs;

* pa3BUTHE OMbITAa HEPOPMAIBHOTO OOIIEHNUS, B3AUMOICHCTBHUS, COTPYAHUYECTBA;
pacipeHre paMoK OOILEHUs C COLUYMOM.

* (OpPMUPOBAHHE HABBIKOB IOCTPOEHUS (PU3NUYECKMX MOJEJIEH U ONpeaesCHUs
I'PaHul UX TPUMEHUMOCTH.

* COBEpPILEHCTBOBAHUE YMEHUN NMPUMEHATH 3HaHMS MO (PU3MKE A1 0OBICHEHUS
SBJIGHUHM MPUPOJIbI, CBOMCTB BEIIECTBA, PELICHHS (PU3NUECKHUX 33714, CAMOCTOSITEILHOTO
npuoOpeTeHusT M OLIGHKM HOBOM uHpoOpManuu  (U3NYECKOTO  COACpIKAHMS,
UCIIOJIb30BaHUsI COBPEMEHHBIX NH(POPMAITMOHHBIX TEXHOJIOTH;

* UCIIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH [UIsl PELLIEHUS IPAKTUYECKUX,
KU3HEHHBIX 3a71a4;

* BKJIIOYEHHE Y4YAIIMXCA B PA3HOOOPA3HYIO MESTENBHOCTb: TEOPETUYECKYIO,
IPAKTHYECKYIO, aHATUTUYECKYIO, TOMCKOBYIO;

* BbIpa0OTKa TMOKMX YMEHMM NEPEHOCUTH 3HAHUS W HaBBIKM HAa HOBBIE (HOPMBI
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y4eOHOM paboThI;

* pa3BUTHE COOOPA3UTEIBHOCTU U OBICTPOTHI PEAKLUM IPU PEUIEHUH HOBBIX
pa3INyYHbIX GU3NYECKUX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKON ACSITEbHOCTHIO.

HanpasnennocTs mporpaMMsel — ¢ poBas JiabopaTopusi. Y pOBEeHb MPOrpaMmbl —
6a3zoBbiil. Bo3pacT oOyuatomuxcs: ot 12 net g0 16 net. Cpok peanuzanii IporpaMMbl:
1 rox, 34 yaca. PaGouas nmporpamMma Kypca BHEYPOUYHOH JAEATEIbHOCTU N0 (PU3UKE
«3aHuMaTenbpHas pU3MKa» MpeIHa3HayeHa AJIs OpraHu3alii BHEYPOUHOU 1€ATEIbHOCTH
obOyuaroruxcst 7-9 kimaccoB B MKOVY bonbmeknsimmackas COLL

I[Inanupyemble pe3yabTaThbl 0CBOCHUSI IPOrPAMMbI BHEYPOYHOM 1€ITEJIbHOCTH
«3aHuMarejbHas pu3uKa» (C UCHOJIb30BaHNeM 00opyaoBaHust «Touka pocTta») B
7-9 knaccax.

Peanuzanust mporpaMMbl CIOCOOCTBYET JTOCTHXKEHUIO CIEIYIONIUX Pe3yJabTATOB:
JInuHocrTHbIE:

B cdepe TMUHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX IEUCTBUN YUAILIUXCSL:

* y4eOHO-TIO3HABATEIbHBI WHTEPEC K HOBOMY Y4eOHOMY MaTepuagy M crocobam
pELIEHN HOBOM 3a/1a4H;

* OpUEHTAITUS Ha TOHUMAaHKE TIPUYWH yCIieXa BO BHEYUCOHOM NEATEITHHOCTH, B TOM YHCIIC
Ha CaMOAHAJIM3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHallu3 COOTBETCTBHUS PE3yJIbTaTOB
TpeOOBaHUAM KOHKPETHOM 3a/1a4H;

* CHOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KpPUTEPHUEB YCIEUIHOCTH BHEY4YEOHOM
NeSTEHHOCTH;

Ob6yuarowutics noLy4um 603MONCHOCMb OJisL DOPMUPOBAHUSL:

* BHYTPEHHEH MO3UINH TKOJIHHUKA HA YPOBHE MOJOKUTEIHLHOTO OTHOIICHUS K IIKOJIE,
MOHUMAaHUs HEOOXOJMMOCTH YYE€HHS, BBIPAXEHHOTO B TNpeodiajaHuu y4deOHO-
M03HABATEIILHBIX MOTUBOB;

* BBIpQXKEHHOU YCTOMUMBON y4eOHO-TT0O3HABATEILHON MOTHUBAIINY YUCHUS,

* YCTOMYMBOTO y4eOHO-03HABATEIBLHOIO HHTEPECA K HOBBIM OOIIMM CIIOCO0aM pelleHuUs
3azay.

MeranpeamerHsble:

B cepe peryJasiTHBHBIX YHUBEPCAIbHBIX YU€OHBIX ICHCTBUI yUaIMXCS:

* IUTAHUPOBATh CBOM JCHCTBHUS B COOTBETCTBUU C IOCTaBJICHHOW 3ajadeil M yCIOBUSIMU
¢¢ peaiM3aIiy, B TOM YHCIIC BO BHYTPCHHEM ILJIaHE,

* YYUTHIBATH YCTAHOBJICHHBIC ITPABUIIA B INTAHUPOBAHUH U KOHTPOJIE CIIOCO0a PEIICHUS;

* OCYIIECTBIISTh HTOTOBBIN M IMOIIArOBBIA KOHTPOJIb 110 PE3YJIbTaTy,

* OIICHWBAaTh TIPAaBWJILHOCTH BBIIOJHCHHUS JICHCTBHS Ha YpPOBHE aJICKBaTHOMN
PETPOCTICKTUBHON OIEHKH COOTBETCTBUS PE3YJIbTaTOB TPEOOBAHUSAM JaHHOW 3aJ1addl U
3aJJa4HOM 00J1aCTH;

* aJICKBATHO BOCIPHUHUMATH MPEUIOKCHHS M OIICHKY YUHMTEJCH, TOBapHILe, poaUTeCH
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Y IPYTUX JIFOJIEH;

* pa3yinyaTh crocod U pe3ysabTaT JeUCTBHUS.

Obyuarowuticsi nOIYYUM 803MOACHOCIb HAYUUMNCSL:

* B COTPYJHUYECTBE C yUUTEJIEM CTaBUTh HOBbIC YUCOHBIE 3aa4H;

* MIPOSIBIISTH MO3HABATEIBHYIO HHUIIMATUBY B Y4EOHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIbBHO aJE€KBATHO OLICHUBATH IPABUIIBHOCTH BBIIIOJIHEHHS JICUCTBUS H
BHOCHUTBH HEOOXOAMMBIC KOPPEKTUBHI B UCTIOJIHEHUE KaK 110 XOJIy €T0 pean3alliu, Tak u
B KOHIIE JICVICTBHS.

B cdhepe nozHaBaTeIbHBIX YHUBEPCAIBHBIX YUEOHBIX JECHCTBUI ydaIIUXCs:

* OCYILECTBIATh MOUCK HEOOX0IMMOM MH(OPMALIMK [Tl BBIIIOJHEHUS! BHEYUEOHBIX
3aJlaHUM C UCIIOJIb30BAHUEM YUE€OHOW JIUTEPATYphl U B OTKPHITOM HHPOPMALITMOHHOM
IIPOCTPAHCTBE, SHIMKIONEANN, CIPABOYHUKOB (BKJI0OYAsl SJIEKTPOHHBIE, IIU(PPOBBIE),
KOHTPOJIMPYEMOM NpocTpaHcTBe MHTEpHETA;

* OCYUIECTBIIATH 3aITUChH ((PUKCALIMIO) BHIOOPOUHOM HHPOpMAIIUU 00 OKpPY’KaIOIIEM MUPE
U 0 cebe caMoM, B TOM YHCIIe ¢ MOMOIbio nuHcTpyMenToB UKT;

* CTPOUTH COOOLIEHUS], TPOEKTHI B YCTHOM U MUCbMEHHOH (popme;

* IPOBOJUTH CPABHEHHE U KJIACCU(UKALIMIO M0 33JaHHBIM KPUTEPUSIM;

* YCTaHABJIMUBATh MPUUMHHO-CIICICTBEHHBIE CBSI3U B U3Y4a€MOM KpYTe SIBICHU;

* CTPOUTH pacCyXkJaeHus B hopMe CBSI3U MPOCTHIX CYXKIEHUM 00 00BEKTE, €ro CTPOSHUH,
CBOMCTBAX U CBA3aX;

Obyuarowuiicsi nNOTY4UmM 603MONCHOCTNG HAYYUNBCAL:

* OCYUIECTBJIATh PACIIMPEHHBIA MOUCK HMH(OpPMAMKM C HUCHOJB30BAHUEM PECYPCOB
ounbnuoTek u cetu MHTEpHET;

* 3aIUChIBaTh, (PUKCUPOBATh MH(OpPMALMIO 00 OKPYKAIOUIUX SIBICHUAX C MOMOIIBIO
nHcrpymenToB MKT;

* OCO3HAHHO Y TPOU3BOJIBHO CTPOUTH COOOIIIEHUS B YCTHOM 1 TUCbMEHHOM (popMe;

* OCYWIECTBJIATh BBIOOp Haubosee 3(P(EKTUBHBIX CMOCOOOB pEIICHUs 3a1ad B
3aBHCHUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* CTPOUTH JIOTHYECKOE PACCYXKACHUE, BKIIOYAIOUIEE YCTAHOBJICHHE NPUYUHHO-
CJICJICTBEHHBIX CBSI3€CH;

* MOTYT BBIUTM HAa TEOPETUYECKUN YPOBEHb PEIIEHUS 3a4a4: pELICHUE I10
OMpENEICHHOMY IUJIaHy, BJIAJICHUE OCHOBHBIMU MpPUEMaMU pEUIEHUs, OCO3HAHUS
NESATEIbHOCTH 10 PEIIECHUIO 3aJa4H.

B cdepe koMMyHMKATUBHBIX YHUBEPCAIBHBIX YUECOHBIX IEHCTBUN yUaIUXCSI:

* aJIEKBAaTHO UCI0JIb30BaTh KOMMYHUKATUBHBIE, IIPEK/E BCETO - PEUEBbIE, CPEACTBA IS
pelIeHus pa3IMuHbIX KOMMYHHKATUBHBIX 33]1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEHNE,
BJIAJIETh IMAJOTHYeCKON (POpMON KOMMYHHUKALIUU, UCIIONIb3YS, B TOM YHCIIE CPEICTBA U
uHctpyMeHTbl UKT 1 nrucTaHimoHHOTO 00IIeHUS;

* JIONyCKaTh BO3MOKHOCTh CYIECTBOBAHMS Yy JIIOJEH Pa3IU4HbIX TOYEK 3PEHHS, B TOM
YHCJIE HE COBIAAAIOIINX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS HA MTO3ULUIO TApTHEPA
B OOILIEHNHU U B3aUMOJICCTBHH;

* YUHTHIBATh Pa3Hble MHEHHUS U CTPEMHUTHCSA K KOOPAWHAIMU DPA3NTUYHBIX TO3HIMHA B
COTPY/JHUYECTBE;

* hopMyIMpOBaTH COOCTBEHHOE MHEHHUE U MTO3UITHUIO;

* IOroBapuBaThCA U IIPUXOJUTDH K 06meMy PCHOICHUIO B COBMECTHOU ACATCIBbHOCTH, B TOM
5
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YHUCJIE B CUTYAIlUU CTOJIKHOBEHHS] HHTEPECOB;

Obyuarowutics noIyuUm 603MOHCHOCHb HAYUUMbCAL:

* YYUTHIBATH  KOOPJIMHUPOBATH B COTPYTHUYECTBE OTIUYHBIC OT COOCTBEHHOU MO3UITAN
JIPYTUX JIFOJEH;

* YYUTBIBATh Pa3HbIC MHEHUS M UHTEPECHI 1 00OCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

* IOHUMATh OTHOCUTEILHOCTh MHCHUM | TTOIXO0/I0B K PEIICHUIO TTPOOITIEMBI;

* APryMEHTUPOBATH CBOIO MO3UIUIO U KOOPAUHUPOBATH €€ C MO3ULUSIMU MAPTHEPOB B
COTPYJHUYECTBE MPHU BHIPAOOTKE OOIIEro PemeHnsi B COBMECTHON JACSATEIHHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOAMMBIC JJII OPTaHHU3AIMU COOCTBEHHOHN NEATEILHOCTH U
COTPYIHUYECTBA C ITAPTHEPOM;

* OCYHIECTBJISITh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOMIb.

IIpeamerHsbIe:

- OPUEHTHPOBATHCS B ABJICHUAX U 00BEKTAX OKPYKAIOIIETO MUPA, 3HATh TPAHUIIBI UX
IPUMEHUMOCTH;

- IOHUMATD OMPEIeICHUsT PUINUECKUX BEIUMUMH U IOMHUTH ONpeIestonme GopMyIibl;
- NIOHUMAaTh KaKUM (PU3NYECKUM IMPUHLMIIAM M 3aKOHAM MOAYMHSAIOTCS T€ WIH HHbIE
OOBEKTHI U IBJICHUS IPUPOBI;

- 3HaHHE MO/IEJIM MTOKMCKA PEeIIeHUH I 3a/1a4 10 (PU3HKE;

- 3HaTh TEOPETHYECKUE OCHOBBI MATEMATHKHU.

- IPUMEYATh MOJEJIN SIBJICHUN U O0BEKTOB OKPYXKAIOIIEr0 MUPa;

- aHAJIM3MUPOBATH YCIOBUE 33/1a4H;

- niepeopMyIMPOBATh U MOJEIUPOBATh, 3aMEHATh UCXOAHYIO 33a4y APYToii;

- COCTaBJIATH IUIAH PELICHHUS;

- BBIJIBUTATh U TPOBEPSTH MIPeAJiaracMble JJi PEeIIeHUs TUOTE3bI;

- BJIAJ€Th OCHOBHBIMU YMCTBEHHBIMH OIEpAlUsIMU, COCTABIISIIONIMMHU MOUCK PELICHUS
3a/1a4H.

Conep:xanne nporpaMMbl BHEYPOUHOM 1€ TEIHLHOCTH
7 kaacce

Beenenne. Beognoe 3ausarue. [enu u 3agaum kypca. TexHuka 0€30MacHOCTH.

Posb 3kcniepuMeHTA B :KU3HU YeJIOBEKA.

Teopus: VI3yuutb OCHOBBI TEOpUU NOrpelHocTel. [lorpentHocT npsMbIX 1 KOCBEHHBIX
U3MEpPEHU, MaKCUMallbHas NOTPEIIHOCTh KOCBEHHBIX M3MEPEHUM, YUET MOrPeIIHOCTEH
U3MepeHuil npu noctpoeHuu rpadukoB. IlpencraBieHue pe3ysibTaToB M3MEPEHHUM B
dopme Tabauil u rpaduKoB.

Ilpakmuka: OCHOBBI TEOPUM TOTPEIIHOCTEH MPUMEHSATHh TMPU BBINOJIHEHUU
AKCIIEPUMEHTANIBHBIX 33]1a4, IPAKTUYECKUX PadOT. (€ MCIOJIb30BaHUEM 000PY10BAHUS
«Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCIU.

[TpuBoANTH IpUMEPHI 00BEKTOB U3yueHUs! Pu3uKH ((pusnyeckue sBIeHus, GU3NIECKOe
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TEJI0, BEIIECTBO, pu3nueckoe noje). Habmonats u aHanu3upoBaTh (GU3NUYECKUE SIBICHUS
(bukcupoBaTh H3MEHEHHS CBOWMCTB OOBEKTOB, CpaBHMBaThb HUX W 0000IIAThH).
[103HaKOMUTBCS C IKCIIEPUMEHTAIBHBIM METOAOM UCcieoBaHus npupoasl. Coopka
npuOOpOB M KOHCTPYKIHMA. Vcronb30BaHne N3MEPHUTENbHBIX TIPUOOpOB. BrinonHenne
71a00paTOPHBIX U MPAKTUYECKUX paboT. J{uarHocTuka u ycTpaHeHHE HEUCTIPaBHOCTEH
npubopoB. BricTpanBaHue runore3 Ha OCHOBAaHUU UMEIOIIUXCS TaHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE U HEpAaBHOMEPHOE JIBIKeHUE. [ padudeckoe mpecTaBieHne
NBWKeHusA. Pemenue rpaduyeckux 3aaad, pacyeT MyTH U CpPeIHEd CKOPOCTH
HEpaBHOMEPHOTO JBWKeHUA. [loHsTHEe MHepmu 1 nHepTHOCTU. [{enTpoOexHas cuna.
[Ipumenenue qaHHBIX (U3UIECKUX MOHATUH B KU3HEACITEIBHOCTH YesoBeka. Cua
YOPYTOCTH, CUJIA TPEHUSI.

Ilpakmuxa: VccnenoBaHue 3aBUCUMOCTH CHWJIbl YIPYTOCTH, BO3HHMKAIOLIEH B
pYy>KUHE, OT cTeneHu aedopmaiuu npyxuHbl. OnpeneneHue KodGpGuiuenTa TpeHus Ha
TpuboMeTpe. (¢ uCnoab30BaHneM 000pyaoBaHus « Touka pocray)

HccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHUSI OT CUJIbl HOPMAJILHOTO JIABJICHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCI:
AHanu3 Tabnui, rpadukoB, cxeMm. [lowick 0O0BsCHEHUS HAOTIOJAEMbIM COOBITHUSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO YEepTeXaM M MOJENsIM. AHaIU3 BO3HHUKAIOIIUX
npoOieMHBIX cuTyauuid. M300paxaTh cucTeMy KOOpPJIMHAT, BHIOUPATh TEIO OTCUETA U
CBA3BIBATh €r0 C CHUCTEMOM KoopauHaT. Vcrmosb3oBaTh CcUCTEMY KOOpAMHAT s
U3Y4YEHUs] TPSMOJMHEHHOro JBWXeHus Tena. COopka mnpuOOpOB W KOHCTPYKIIUH.
Hcnonb3oBaHue HU3MEPUTENbHBIX NpUOOpOB. BrimoaHeHue n1abopaTOpHBIX U
OpaKkTUYECKUX padboT (¢ ucmojab3oBaHneM oOopyaoBanus «Touka pocray).
JlnarHocTka ¥ yCTpaHEHHE HEUCIpPaBHOCTEH MpuOOpoB. BricTpanBaHue rumore3 Ha
OCHOBaHMM MMeEIOIMXCS NaHHbIX. KOHCTpynpoBaHue U MojAennpoBaHue. BrinosHeHne
3aJIaHUii TI0 YCOBEPIIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BApUAHTOB OIIBITOB.
Pa3paboTka u mpoBepka METOJUKU JKCIIEPUMEHTaIbHOM paboThl. Pabora B Malbix
rpynnax. AHaIU3UPYIOT, BbIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIICHUE, JEUCTBUS.
[IpencraBiienre pe3yabTaTOB MAPHOW, TPYIIIOBOM AEATEILHOCTU. YUYACTHE B TUAJIOTE B
COOTBETCTBHUH C NMPABUJIAMU PEUYEBOTO MOBEICHHUS.
I'mapocraTuka.
Teopusa: 3akoHn Apxumena, 3akoH [Ilackans, THUAPOCTATHYECKOE JAaBJIEHUE,
COOOIMIAIOIINECS COCY/IbI, THAPABINYECKUE MAIITUHBI.
Ilpakmuka: 3a0auu. BHITAJKUABAIOIIAS CHJIa B PA3JIMYHBIX CUCTEMAaX; IPUOOPHI B 3a/1a4ax
(cooOmaromuecss  COCynbl,  THAPABIMYECKUE  MAIIUHBI,  pblyarv,  OJIOKH).
OKcnepruMeHTAIbHbBIE 3a/JaHNUS:
1 )usmepenue cuiibl Apxumena, 2)u3sMepeHre MOMEHTA CUJTbI, IEHCTBYIOIIETO HA phlyar,
3)usMepeHue
paboThl CWJIBI YIPYTOCTH TPHU MOABEME Tpy3a C IOMOIIBI0 MOABMKHOTO HIIU
HEMOJBMKHOTO 0JI0Ka. (¢ McIoIb30BaHneM 00opynoBaHus «Touka pocray)
Xapakxmepucmuka 0CHOBHbIX 8UO008 0esIMENIbHOCU
Ananu3 Tabmuu, rpagukoB, cxem. llouck oOBsicHeHHMs HaOIIOJAEMBIM COOBITHSIM.
Cb6opka mpuOOpoB M KOHCTpYKIMH. Mcmonp3oBaHME H3MEPUTENBHBIX MPUOOPOB.
BrimonHenne 1abopaTopHbIX U MPAKTHUECKUX padoT. JlMarHocTuka U yCTpaHEHUE
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HEUCIIpaBHOCTEN MpuOOpoB. BricTpanBaHue TMIOTE3 HAa OCHOBAHMM HWMEIOIIMXCS
nanubeiX. KoHcTpynpoBanme u  MopenupoBaHue. Pabora B MallbIXx rpymnmax.
AHanu3upyIoT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue, aerctsus. [Ipeacrapnenue
PE3yJIBTaTOB MAPHOM, TPYIIIOBOM NeaTenbHOCTH. [1oAroTOBKa COOOIIEHUI U JJOKIAI0B.
VYyacTtue B AMaJIore B COOTBETCTBUHU C IPABUIIAMH PEYEBOTO NTOBEACHUS.
Craruxa.Teopusa: biaok. Peruar. PaHoBecHe TBepAbIX TeJl. Y CJIOBHS PABHOBECHS.
MomenT cuiibl. IIpaBuiio momenToB. LleHTp TakecTH. UccienoBanue pa3in4HbIX
MexaHnyeckux cucreM. KoMOMHMpoBaHHbIe 3a1a4H, MCIIOJIb3YSl YCJIOBHSA
PaBHOBeCHS.

Ilpaxmuxa: 3roToBneHue paboTaroIIe CHCTEMbI OJIOKOB.

Xapaxkmepucmuxa 0CHOBHbIX U008 OesIMENbHOCTU.

Ananu3 tabauil, rpadpuxkoB, cxeM. [louck 00bsICHEHUST HA0II0AEMBbIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO YepTekaM U MOJEIAM. AHAIIU3 BOSHUKAIOITUX
npoOsieMHbIX cuTyanuii. HabmonaTek AeficTBHE NPOCTHIX MeXaHU3MOB. [103HAaKOMUTBCS
¢ pu3HUECKON MOJIENbIO «a0COMIOTHO TBEPIOE Tesloy. Peliare 3a1aun Ha NpUMEHEHHUE
ycioBus(IpaBuia) paBHOBecHs pbrdara. [IpuMeHsTh yciaoBue (MpaBUiIo) paBHOBECHS
peruara st OObSICHEHHs JCHCTBUS Pa3IMYHBIX HWHCTPYMEHTOB, UCIIOJIb3YEMBIX B
TeXHUKE U B ObITy. COOpKa MprOOPOB U KOHCTPYKIUiA. Mcrionb30BaHne H3MEPUTEITHHBIX
puOopoB. BrinoaHeHNE 1a00paTOPHBIX U MTPaKTUYECKUX padoT. luarHocTuka u
yCTpaHEHHE HEUCIpaBHOCTEH MpuOOpoB. BeICTpauBaHue TrUIIOTE3 HAa OCHOBaHUU
MMeEIMXCcs JaHHbIX. KoHCcTpyrnpoBanue n MoaenrpoBanue. BeIOMIHEHNE 3a0aHUN 10
YCOBEPIIIEHCTBOBAHUIO TPUOOPOB. Pa3paboTka HOBBIX BapuaHTOB OMBITOB. PazpaboTka u
IPOBEPKa METOUKU IKCIIEPUMEHTAIbHON pabOTHI.

PaboTa B Manbix rpynmnax. AHaJIU3UPYIOT, BEIOUPAIOT U OOOCHOBBIBAIOT CBOE pPEILIEHUE,
nericrus. [Ipencrasnenue pe3ysbTaToB MapHOM, IPYNIOBOM AeATenbHOCTH. [loaroToBka
coo0mIeHnil U AoKnanoB. OCYyIIECTBISIOT CaMOOLIEHKY, B3aUMOOLIEHKY JI€STEIbHOCTH.
VYyacTue B 1Manore B COOTBETCTBUU C MPAaBHIJIAMH PEYEBOr0 MOBEICHHUS.

8 kiacce

TermnoBble sIBJICHUA.

TennoBoe pacumpenue tei. [Iporeccsl aBaeHust U OTBEPAEBAHUS, UCIAPEHUS U
KoHJieHcaluu. Termnonepenaya. BiaxxHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.
Jemoncmpayuu: 1. Habnroaenue tasHus Jibjaa B Bojie. 2. CKOpOCTH UCTIapeHUs
pa3uyHbIX KUAKOCTeH. 3. TermnoBble nBUraTean Oyayuero.

Jlabopamophvie pabomul (¢ HCNOJb30BaHNeM 00opyaoBaHus «Touka pocray). 1.
W3mMeHeHus: JIMHBI Tejla TPU HAarpeBaHUM U oxJaxaeHuu. 2. OTiauBka napaduHOBOTO
conpatuka. 3. HaOmogenue 3a rmuiaBneHueMm Jsbga 4. OT 4ero 3aBUCUT CKOPOCTb
ucrnapeHus xxuakoctu? 5. Habmonenne TenaonpoBOAHOCTH BOABI U BO3TyXa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCIUL
CamocrosiTennbHO  (GOPMYIUPYIOT TIO3HABATENBHYIO 3a7ady. YMEIT C TOMOUIBIO
BOIIPOCOB J0OBIBAaTh HEAOCTaIOIIyI0 HHPopManuioo. Vcnonb3oBaHHe H3MEPHUTENbHbBIX
npuOopoB. BrinonHeHue 1a0OpaTOpPHBIX U MpakTUYecKuX padoT. [luarHoctuka wu
YCTpaHEHHE HEHUCHpPAaBHOCTEW MpUOOpOB. BricTpauBaHWe TUIOTE3 HAa OCHOBaHUU
uMerouxcs JaHHbix. KoHCTpynpoBanue u MoieIMpoOBaHUeE.
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BrinonHenune 3ajaHuil MO YCOBEPUIEHCTBOBaHUIO MpUOOpoB. Pa3paboTka HOBBIX
BapUaHTOB OMbITOB. PazpaboTka M mpoBepka METOAUKU AKCIIEPUMEHTAIBLHON padOTHI.
PaGota B Manbix rpynnax. AHaIU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE PEIICHUE,
nercrus. llpeacraBnenne pe3ynbTaToB NapHOM, IPYNIIOBOM IEATEIBHOCTH. Y YaCTHE B
JIAAJIOTE B COOTBETCTBUH C IPABUJIAMU PEYEBOTO ITOBEACHUS.
JIeKTPUYeCKHe SBJICHUS.
Muxpomup. Mogenu aroma, cymectBoBasire 10 Hadana XIX. Mctopust OTKpeITUS U
JEUCTBUS TajJbBaHUYECKOro 3JeMeHTa. Mctopust co3manus 35eKTpo(OpHOW MAIKHBI.
OmnpiT BonpTa. DIEKTpUYECKHAN TOK B DJIEKTPOJIUTAX.

Jlemoncmpayuu.: (¢ ucnoJib3oBanneM ooopynoBanus « Touka pocray)

1. Monenu aroMoB. 2. ['albBaHWYECKHE 3IEMEHTHI. 3. DiIeKTpodopHOit
MamuHel. 4. OneiTel Bonsra u ["anbBanm.
Jlabopamopnvie pabomei: 1. Co3naHue TalbBaHUYECKUX DJIEMEHTOB W3 MOJPYYHBIX
CPEACTB. 2. DNEKTPUUECKUIN TOK B )KUIKOCTSIX CO3IAHUA «30JI0TOTO KIIFOUUKA.
Xapakmepucmuka OCHOBHBIX BUJIOB I€SATEIbHOCTH:
VYhpapisitoT CBO€M MO3HaBaTEIBbHOM M y4eOHOW JEATEIbHOCThIO IOCPEACTBOM
IIOCTAHOBKM LI€JIEH, IUIAHUPOBAHUSA, KOHTPOJIS, KOPPEKIMU CBOUX JECHCTBUM U OLICHKU
YCHEMIHOCTU ycBOeHUs. CpaBHUBAIOT CIOCO0 U PE3YNIbTAT CBOUX JIEUCTBUI C 00pa3IioM
- JIUCTOM comnpoBoXxAeHUs. OOHapyXKHUBalOT OTKJIOHEHHA. OOJyMBIBAIOT MPUYHHBI
OTKJIOHEHUH. OCYIIECTBIIAIOT CAMOKOHTPOJIb U
B3aUMOKOHTpOJb.  Mcrnonp3oBanue  u3MepuTenbHBIX  NpUOOpOB.  BrimonHenue
1a00paTOPHBIX M MPAKTUYECKUX paboT. J{MarHoCTHKa M yCTpaHEHHE HEUCTIPABHOCTEH
npubopoB. BreicTpamBaHue THNOTE3 HAa  OCHOBAaHMM  HWMEIONIUXCS  JTAHHBIX.
KoncTpynpoBanue u MOEIMPOBAHHUE.
JIEKTPOMATHUTHbIE SBJICHUA.
MarnuTHoe€ noJie B BeriecTBe. MarauTHas anomanusi. Marautseie Oypu. PaznoBugHocTH
AIEKTPOU3MEPUTEIBHBIX npuOOpoB. PasnoBugHOCTH

BJICKTPOJIBUTATENIEH.

Hemoncmpayuu (¢ ucnoJib3oBanueMm odopyaoBanus «Touka pocray).

1.HarnmanHOCTh MOBEIEHUS BEIECTB B MATHUTHOM II0JIE.

2. IIpe3eHTannu 0 MAarHUTHOM MOJie 3eMJIM U O MAarHUTHBIX OypsiX.

3. leMOHCTpalus pa3HOBUAHOCTEN IEKTPOU3IMEPUTENIbHBIX MPUOOPOB.

4. HarnsaTHOCTh Pa3HOBUIHOCTEMN 3JIEKTPOJABUTATEIICH.
Jlabopamopuvie pabomwur: 1. ViccnegoBaHue pa3mUYHBIX SJICKTPOU3MEPUTEIBHBIX
pruOOpOB.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENbHOCTIU.
VYrhpaBisitoT CcBO€M MO3HaBaTENbHOM M y4eOHOW JEATENbHOCThIO MOCPEACTBOM
IIOCTAaHOBKM IE€JIEU, NIJIAHUPOBAHUSI, KOHTPOJIS, KOPPEKIIMU CBOUX JEHUCTBUM M OLIEHKHU
YCHEmHOCTH ycBoeHUs. CpaBHUBAIOT CMIOCO0 M pe3yibTaT CBOMX ACUCTBHIA C 00pa3IioM
- JuctoMm compoBoxaeHuss. OOHapyXuBatoT OTKIOHEHHS. OOTyMBIBAIOT TPHYUHBI
OTKJIOHEHUH. OCYIIECTBIIAIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.
Onruyeckue siBJICHUA.
HMcTOYHMKM cCBeTa: TEIUIOBbIE, JIFOMUHECLIEHTHBIE, WCKYCCTBEHHbIE. M3roToBiicHHE
KaMephbl - 00CKypa U UCCIEA0BaHNE N300paKeHNs C MOMOUIBI0 MOJENIH. MHOTOKpaTHOE

9




TOUKA \!pocm

M300paXkeHue NMpeaMeTa B HECKOJIbKUX MJIOCKUX 3epkanax. M3roToBUTh MEPUCKOI U C €T0
NOMOILbIO TIpoBeCTH HaboneHus. [IpakTuyeckoe UCHOJIb30BaHUE BOTHYTHIX 3€pKall.
3puTenbHbIE WUIIO3UM, TOPOXKIAEMble MpelomMieHueM cBeta. Mupaxu. Pa3Butue
BOJIOKOHHOM ONTUKU. MC0JIb30BaHNE 3aKOHOB CBETA B TEXHUKE.
Lemoncmpayuu (¢ ncnosib3oBanuem odopynosanus «Touka pocray)

1. PaznuyHble UCTOUHUKH cBeTa. 2. M300pakeHne npeaMera B HECKOIbKUX
IIoCcKuX 3epkanax. 3. M3oOpaxeHue B BOTHYTHIX 3epkanax. 4. HMcmons3oBanue
BOJIOKOHHOW  onTuku. 5.  VYcrpoiictBo  (oroammapaToB,  KHHOIPOEKTOPOB,
KaJIEMJOCKOIIOB.
Jlabopamopmnvie pabomwei: 1. W3rotoBineHue kamepbl - 00OCKypa U HCCIIEIOBAHUE
n300pakeHus ¢ MOMOIIbI0 Mozenu. 2. [IpakTuueckoe mpUMEHEHUE IIIOCKUX 3epKai. 3.
[IpakTyeckoe uCHONIb30BaHUE BOTHYTHIX 3epkasl. 4. M3roroBiieHHe Mepuckona Hu
HAOJIOICHUS C TIOMOIIIBIO MOJICIIH.
Xapakmepucmuka 0CHOBHBIX 8UO08 Qe IMENbHOCHIL:
VYrpapisitoT CBOE€M MO3HABAaTEIbHOM U y4eOHOM JESITEIBHOCTHIO TMOCPEICTBOM
MMOCTAHOBKH I1€JIEH, TIJIaHUPOBAHUSI, KOHTPOJIS,, KOPPEKIIUU CBOMX JEHCTBUN U OLICHKU
YCHEMIHOCTH YCBOEHUS. BhIIenA0T U GopMyIupyroT Mo3HaBaTEIbHYIO 11€M1b. BBIAESII0T
KOJIMYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHble cioBaMmH. [IpuHHMAarOT
MO3HABATEJIbHYIO LIEIb U COXPAHSIOT €€ MPHU BBITTOJIHEHUH
yueOHbIX AecTBui. Oco3HAIOT CBOU JAE€UCTBUS. MIMEIOT HaBBIKM KOHCTPYKTHMBHOIO
OOIIIeHUs B MAJIBIX TPyTIax.
YeJsioBek 1 npupoaa
ABTOMAaTHKa B Halllel Xu3HH. [IpuMepbl HCOJIb30BaHUSI aBTOMAaTUYECKUX YCTPOWCTB B
HayKe, Ha TMpou3BOoACTBe M B ObITy. CpeactBa cBs3u. Pamuo u TeneBuacHuE.
AnbTEepHATUBHBIE HWCTOYHMKU OSHepruu. Buael snektpocranuuii. HeoOxoauMocTh
HYKOHOMUU MPUPOJIHBIX PECYPCOB U UCTIOIB30BAHMSI, HOBBIX SKOJOTUYHBIX U 0€30MaCHBIX
TexHoJioruid. Hayka u 6€301acHOCTb JII0/IEH.
Jemoncmpayuu: 1. hoToMarepuaibl ¥ caaiipl o TEME.
Jlabopamopnvie pabomul: 1. U3yueHue neCTBUN CPEICTB CBSI3U, PAJIUO U TEJICBUICHMUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesIMENIbHOCTU.
CamocTosTenbHO (POPMYITUPYIOT MO3HABATEIBHYIO 33/1auy. YMEIT (WU pa3BUBAIOT)
CIIOCOOHOCTH C MOMOIIBIO BOIPOCOB J100BIBaTh HEJTOCTAIOLLYIO HH(OPMAIIUIO.

9 kiacc
Kunemaruka
CriocoOb1 onmcanusi MexaHWdeckoro aBuxkeHus. Cucrema orcuera. [IpsmonmHeiiHoe
nBUkeHHE. [IpAaMoNrMHEHOE paBHOMEPHOE JIBHXKEHHE IO THIOCKOCTH. [lepeMenienue u
CKOpPOCTb IIPU  PABHOMEPHOM  NPSIMOJMHEMHOM  JIBMXKEHUM IO  IUIOCKOCTH.
OtHOCUTENbHOCTh JBMKEHUS. (CrnokeHue ABWKEHUM. [IpuHIMO HE3aBUCUMOCTHU
nekenuit. Kpuonmuueilinoe asukeHue. J[BmkeHue Tena, OpOIIEHHOTO MO YIJIOM K
rOpu30HTY. PaBHOMEpHOE NBMKEHHE IO OKPYKHOCTHU. YTIIOBass CKOpoCThb. llepuon u
yactoTta BpauieHus. CKopocThb
Y YCKOPEHHE NMPU PABHOMEPHOM JBHXKEHUHU 110 OKPYKHOCTH.
Jlabopamophvie pabomsi (¢ MCTIOJIb30BaAHUEM 000pyAoBaHuA « Touka pocTay):
N3ydenue nBr>keHUs1 CBOOOIHO MaAaroIero Tea.
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M3yyenune NBUKEHHUS 110 OKPYKHOCTH.
OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBHJKEHHS NPU HUCIOJIb30BAHUM TpEHaXepa
«OeroBast TOPOKKa».
Hcropuueckass pPEKOHCTPYKIMS ONBITOB ['amuies 1O ONpEeNeNCHUI0 YCKOPEHHS
cBOOO/IHOTO Ta/ICHHUS TeJl.
[TpunLMIIBEI pabOTHI TPUOOPOB AJISE U3MEPEHUS CKOPOCTEHN U YyCKOPEHUIA.
[Ipumenenne cBOOOIHOTO MAACHUS ISl U3MEPEHUS PEAKIH YETIOBEKa.
Pacuer TpaekTopuu nBMKEHUS IEpCOHaKEN paccka3os P.Pacro.
Xapaxkmepucmuxa OCHOBHbIX U008 OesIMeNbHOCMU. YTCHHE U OOCYXKJICHHE TEKCTa
CTaTell MHTEpPHET-CaliTOB, OOCYXJAEHHE MOKJIAJ0B M IMPE3CHTAlUi, COCTaBIIEHUE H
peleHue 3aaa4, o0cyxaeHue crnoco6oB pemieHus (moaroroska k OI'D no uszuke).
Jlunamuka
Nuepunanbabie cucteMbl orcuera. Cuna. 3akoHel Herotona. [IBrkeHue Tena mon
JNEUCTBUEM HECKOJIbKMX CHJI. JIBM)KEHME CHUCTEMBbl CBSI3aHHbIX Tel. J(MHamuka
PAaBHOMEPHOT'O JBHKEHHS MaTE€pUAJIbHONW TOYKH IO OKpy>kHOCTH. Kitaccsl cuil. 3akoH
BCEMHMPHOTO TATOTEHUs. [|BrkeHue tuianeT. ICKyCCTBEHHBIE CITyTHUKHU.
Conneunas cucrema. Mcrtopust pazsutusi npenacraBieHuii o Becenennoit. Ctpoenue u
3BOIIOLMS BeeeHHOM.

Jlabopamophwvie pabomei (¢ HCNOJIb30BaHHEM 000pyAoBaHns « Touka pocTay):

M3mepeHne Maccbl Tejga C HCIOJIB30BAHUEM BEKTOPHOIO PAa3IOKEHHS CHIIBI.
N3yyeHne KWHEMATUKH M JUHAMUKH PAaBHOYCKOPEHHOI'O JABMXKEHUS (HA MpUMEpe
MalmuHbl ATBy/1a). MI3yueHne TpeHusl CKOJIbXEHHUS.
IIpumepnvie memvl npoeKmMHbIX U UCCIEO08AMENLCKUX PAOOM.:
Hcropuueckas pekOHCTpyKUHs OnbITOB KyloHa M AMOHTOHa IO ONPENEIICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbKEHUS. [lepBble HCKYCCTBEHHbIE CIYTHUKU 3€MJIU.
Kak oTianyaroTcss MEXaHMYECKHE IMpolecchl Ha 3emMile OT MEXaHUYECKUX IMPOLIECCOB B
kocmoce? Temna Conneunoi cucrembl. OTKPBITUS HA KOHYMKE TIEPa.
Xapaxmepucmuka OCHOBHLIX 6U008 OesmeNbHOCmU: YTEHHE U OOCYXKJIEHHE TEKCTa
CTaTed HMHTEPHET-CaliTOB, OOCYKJEHHE JMAOKIAJ0B M NPE3CHTALMH, COCTaBICHUE U
penieHue 3aaad, o0cyxaeHue crnocodos pemenus (moaroroska k OI'D mo guzuke).
NMmnyabe. 3aK0H COXpaHEeHHUS HMILYJIBCA
Nmnynec. M3MmeHeHne wuMmynbca MaTepuanbHOM TOYkM. Cucrema Tten. 3akoH
COXpaHEHUsI UMITYJIbCA.
IIpumepnvie memvl npoeKmMHbIX U UCCAEO08AMENLCKUX PAOOM.:
PeaktuBHOoe nBuwxkeHue B mpupojne. Paccnepoanme JITII ¢ momomipro 3akoHa
COXpaHEHUs UMITYJIbCA.
Xapaxmepucmuka OCHOBHLIX 6U008 OesmeNlbHOCmU: YTEeHHE M O00CYXIEHHE TEeKCTa
cTaTeli HMHTEPHET-CalTOB, OOCYXXIEHHE JAOKIAJOB M MpPE3CHTALMH, COCTaBJICHHUE U
pelieHue 3a7a4, o0CykaeHue croco0oB pemieHus (moarotoska k OI'D o dusnke).
Cratuka
PaBHoBecue Tema. MOMEHT CuJibl. Y CIIOBUS PaBHOBECHS TBeporo tena. [Ipocrteie
MEXaHU3MBI.

Jlabopamophvie pabomer (¢ UCNOJb30BaHMeM oOopynoBanusi «Touka pocrtay):

OmnpeneneHre LEHTPOB Macc pas3iMyHbIX Ten (Tpu crocoba). [I[puMenenne mpocThix

MEXaHU3MOB B CTPOUTEILCTBE: OT 3eMJISIHKHU JI0 HeOocKkpeoba. Uccnenosanue
11




TOUKA \!pocm

KOHCTPYKIIMU BEJIOCUIIE/IA.
Xapakmepucmuka OCHOBHbIX U008 OesmeNbHOCMU. YTEHUE U OOCYXKIACHUE TEeKCTa
CTaTeil WMHTEPHET-CANTOB, OOCYXICHHE HOKJIAIOB WM MPE3CHTAIllUi, COCTABIICHUE W
peleHue 3a7a4, o0CykaeHue croco0oB pemieHus (moarotoka k OI'D no dusnke).
Mexanuveckue KoJIeOAHUS U BOJIHbI
Mexannueckue kosie0anus. [IpeobpazoBanue I3HEPTUH IPU MEXAaHUUYECKUX KOJICOaHUSX.
Marematuueckuil ¥ npyXKUHHBINA MassTHUKH. CBOOOIHBIE, 3aTyXaIOUINE U BEIHYXKICHHbIC
kosnebanus. Pesonanc. Mexanuueckue BOJIHBIL. J{JIMHA U CKOPOCTH BOJHBIL. 3BYK.

Jlabopamopnvle pabomul (¢ HCNOJIb30BaHUEM 000pya0oBaHus « Touka poctay):
N3yuenune xonebaHnt HUTSHOTO MasiTHUKA.
lIpumepHvie membl NPOEKMHUBIX U UCCIEO08AMENLCKUX PAOOM.:
CTtpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHI. KonebaTeapHble CUCTEMBI B IPUPOJIE U
TE€XHUKE.
Xapaxmepucmuka OCHOBHLIX 6U008 OesmeNlbHOCmuU: YTeHHE U O00CYXIEHHE TEeKCTa
CTaTeil WHTEPHET-CAMTOB, OOCYXICHHE MJOKJIAIOB WM MPE3CHTAllUH, COCTaBIICHUE H
peleHue 3a7a4, o0CykaeHue crocooos pemienus (moaroroska k OI'D no gusuke).
JIEKTPOMATHUTHBbIE KOJIeOAHUS M BOJHBI
[lepemennblii anekrpuueckuii Tok. KomeOartenpHblii KOHTYp. BbIHyXIeHHBIE U
cB0OOHBIE DM KOeOanusi. DM BOJIHBI M X CBOWCTBA.
IIpumepHvle membl NPOEKMHBIX U UCCIE008AMENTLCKUX PAOOM.:
[IpyHuMIBl pagroCBA3M W TeneBUAcHUA. BimsHue OM wu3MydyeHUld Ha IKHUBBIC
opraHu3Msbl. I3rotoeieHne yCTaHOBKH U1 JEMOHCTPALMK ONBITOB 1o OMU.
OnektpomaruuTHoe u3nydeHue CBY-neun. Mctopuueckass peKOHCTPYKIHUS OMBITOB
Awmrepa.
Xapaxmepucmuka OCHOBHbIX 6U008 OesmeNbHOCmU: YTEeHHE U O0O0CYXJIEHHE TEeKCTa
CTaTeil MHTEPHET-CANTOB, OOCYXICHHE MJOKJIAJOB M TMPE3CHTAllUd, COCTABIICHUE W
penieHue 3aaa4, o0cyxaeHue cnocodos pemenus (nmoaroroska k OI'D mo gusuke).
Onruka
Nctounuku cBeta. JleHcTBUS cBeTa. 3aKOH MPSIMOJIMHEMHOTO PacpOCTPAHEHUS CBETA.
3akoH oTpaxkeHus ceta. [loctpoenne n3o0paxeHuil B IIIOCKOM 3epKalie.
3aKOH MpEeIOMIIEHHs CBETA Ha IUIOCKOM I'PaHULE JIBYX OJHOPOAHBIX MPO3PAYHBIX CPE.
[Ipenomnenue cBera B mpusme. Jucnepcus csera. fIBIeHHE IMOJHOIO BHYTPEHHETO
orpaxeHust. JInunzpl. Tonkue nun3bl. [locTpoenne n3o0paxkenuii, co3qaBaeMbiX TOHKUMHU
auH3aMu. ['11a3 u 3penne. Onruyeckue npudopsI.

Jlabopamophvie pabomei (¢ HCNOJb30BaHNEM 000pyaoBaHus « Touka pocTay):
DKCIepUMEHTaIbHasA IPOBEPKA 3aKOHA OTPAXKEHUS CBETA.
N3mepeHne nokazaresns NpeaoMiIeHUs BOIbI.
N3mepenne PoKyCHOTO pacCTOSHUSI COOUPAIOIICH JIMH3HI.
lIpumepHvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM !
Hcropus uccneqoBaHusi CBETOBBIX SBJICHUM.
Hcropuueckas pekoOHCTpYyKUHs Teneckona ['anues.
HzroroBnenue kanengockona. Xapakmepucmuka 0CHOBHbIX U008
oesmenpbHoCmuU. YTEHUE U 00CYKJIEHUE TEKCTa CTaTel HHTEPHET-
CalToOB, OOCYXK/IEHHE JOKJIAI0B U IPE3EHTAIIUNA, COCTABJICHHUE U
pelieHue 3a1a4, 00CyKIeHHE CIIOCOO0B pelieHus (MOAr0TOBKa K
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OI'D o dusuke).

Pu3nKa aToMa ¥ aTOMHOI0 s1Apa

Crpoenne atoma. Iloriomenue u ucnyckanue csera aromamu. ONTHYECKUE CIIEKTPBHI.
Omnsitel Pesepdopna. [Inanerapuas Mmoaens aroMa. CTpoeHHE ATOMHOTO siipa. 3apsiioBOe
M MaccoBo€ uyucna. SnepHbie Cuiabl. OHEPrusi CBS3M ATOMHBIX fAJI€p. 3aKOH
pannoakTUBHOTO pacnana. Anbda- u Oera-pacmanbl. [IpaBuna cmemienus. SnepHbie
peakuuu. Jlenenue u cunTes saep. AnepHas sHepretuka. Mcrounuku sueprun ConHua u
3Be3n. Perucrtpamus snepHbIX u3iydeHUU. BnusHue paJMOaKTUBHBIX W3JIyYEHUN HA
KUBbIE OpraHu3Mbl. Jlo3uMeTpusi. DKoJIOrndeckue npoOaeMbl ACPHON SHEPTETHKY.
Ipumepnvie memvl npoeKmMHbIX U UCCIEO08AMENLCKUX PAOOM.:

Hcropus n3ydeHus atoma.

Nzmepenne KI1/] conneunoit 0atapeu.

HeBunmMble U31y4eHUs B CIIEKTPE HAIPETHIX TEN.

Xapakmepucmuka OCHOBHbIX U008 OesmeNbHOCMU. YTEHUE U OOCYXIAEHUE TEeKCTa
cTaTeil WMHTEpPHET-CalTOB, OOCYXIEHHE MAOKJIAI0B M MpPE3CeHTalUid, COCTaBIICHUE H
pelieHue 3aaad, 00CcyxaeHue crnoco0oB penieHus (moaroroska k OI'D no puszuke).
@opMbI OpraHu3anuyM 00pPa3oBaTeIbHOIO Mpouecca:

- TpyMIoBas;

- MHIAUBUIYyaJIbHAS;

- ¢ppoHTaTBHAS.

Bexyumiue rexHosioruu:

Hcnonb3yroTcsi 3JIEMEHThl  CHEAYIOIIMX TEXHOJOTUW: TPOEKTHas, MIpOoOIEeMHOro
oOydyeHusi,  MH(POPMALMOHHO-KOMMYHHUKAIIMOHHAS,  KPUTUYECKOTO  MBIIUJICHUS,
npoOJIEMHOr0 1Uanora, UrpoBasi.

OcHOBHBIE METOAbI PA00THI HA YPOKE:

Benymumu — metogamu  00ydeHMs]  ABISIIOTCS:  YaCTMYHO-TIOMCKOBOM,  METOJ
MaTEMaTUYECKOro MOJICIIMPOBAHUS, aKCUOMATUYECKUA METO/.

@®opMbI KOHTPOJIA:

Tak Kak 3TOT KypcC SIBISI€TCS JOIMOJHUTENBHBIM, TO OTMETKA B OalllaX HE CTABUTCH.
VYyammiicss yuuTcsa OUEHUBATh CeOsl U APYTUX CaM, YTO MO3BOJISIET pa3BUBATh YMEHMS
caMoOaHaJi3a U COCOOCTBYET PAa3BUTHUIO CAMOCTOATENbHOCTH, KAK CBOMCTBY JIMUHOCTH
ydamerocsl. BbIABI€HHE NPOMEKYTOUHBIX M KOHEYHBIX pPE3yJIbTaTOB YYAIIHUXCS
IPOUCXOAUT Yepe3 MPAKTUUECKYIO AESITeIbHOCTD; 3a4€THbIE PaOOThI:

* TeMaTudeckas MoJ0O0pKa 3ajad pa3jMYyHOrO YPOBHSI CIOKHOCTHU C IPEJICTaBICHUEM
pPa3HBIX METOJOB PELICHUS B BHJIE TEKCTOBOI0 NOKYMEHTAa, Npe3eHTauuu, (podm-
aHUMALMU, BUAEOPOJTHKA Wk web - cTpaHuibl (caiita)

* BBICTABKa [TPOEKTOB, MPE3CHTAIIUI;

* IEMOHCTpAIUs HKCIIEPUMEHTA, KAUECTBEHHOM 3a/1a4i ¢ KAU€CTBEHHBIM (YCTHBIM HJIU B
BUJIC MPUJIOKEHUS, B TOM YHUCJE, MPE3CHTAUMEN) OMMCAaHUEM Ipoliecca Ha 3aHSATHUH,
(decTuBae HIKCIEPUMEHTOB; (PU3MUECKUE OTTUMITUAIBI.
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KanenaapHo-remaTuyeckoe mJiaHupoBaHue 7 KJjace

Hazpanue Tema ypoka Koa | OcHoBHBIE Buabl | Ucnosib3oBanme
pasnena H4yec | JesiTeJIbHOCTH HA yPOKe o0opynoBanus
TBO LHeHTpa
yaco €CTeCTBEHHO
B HAY4YHOH W
TEXHOJIOTHYeCKOM
HanpaBJIeHHOCTel
«Touka
pocTay
BBognoe 3anstue. llemm u | 1 [IpuBoauTh mpuMepbl  00beKTOB | KoMITBIOTEpHOE
3amaun Kypca.  TexHuKa usydeHns  Qusuku  (dusnueckue | oGopymoBaHue
BBeaenne | Ge30MacHOCTH. SIBTICHUS, (uznveckoe Teo,
(14) BEIIECTBO, (hU3MUECKOE  TOJe).
Poan Cucrema enuHMIL, IOHATHE O | 1 Habmonath 1 ananusuposarth Kommnsroreproe
(uznueckue SIBIICHUS
IKCMEPUM | IIPSIMBIX " KOCBEHHBIX ((PKCHPOBATH H3MCHEHMS CBOMCTB o0opyaoBaHue
€HTa B H3MEPCHHAX O6’LCKTOB, CpaBHHBATH ux u
KU3HH 0000uarp).  [103HaKOMHTBCS €
yenoBeKka | Ou3nyecKuil SKCIIEPUMEHT. 1 3KCITEPHMEHTAIIbHBIM metonom | OOOpynoBaHue
(3u) Bubl ¢buzngecKoro MCCIIeIOBAHUSI HPHPOJIBI JUIst
SKCIEPUMEHTA. (BOCTIPOU3BOIUTS, (GuKcHpOBaTh | JIEMOHCTpAIUi
ITorpemnocTsh M3MEPEHHUSI. U3MEHEHUSI  CBOICTB  OOBEKTa,
Bust ananmmupoBarb. COopka mpudbOpoB
OTPELIHOCTEH  M3MEePEHHSL. U KOHCTpyKIMH. Vcmonb3oBaHue
Pacuér U3MEPUTETHHBIX npruOOpOB.
MOTPEITHOCTH H3MEPEHHS. BroinmonHeHne  1aboOpaToOpHBIX  H
MPAKTUYCCKUX pa60T. I[I/IaFHOCTI/IKa
Jlaboparopnas pabora 1 W yCTpAHEHHE HEHCTIPABHOCTEH ObopynoBanue st
«M3mepenne obbema npubopoB. BeictpauBanue rurores |  J1a00PaTOPHBIX
TBeporo Tenay. [pasuna Ha  OCHOBaHHMHU MMEIOIIUXCS pabor wu
oopmiteHHs J1aOOPaTOPHOM JIAHHBIX. YUCHUYECKUX
padoThI. OTIBITOB
Mexanuk | PaBHOMepHOE ull AHanmu3  Tabnun, rpadukoB, | OGopyaoBaHUE IS
a (84) HEpaBHOMEPHOE cxeM. [louck  oOBsICHEHUS J1a00paTOPHBIX
JBIOKCHUS. Ha0JTI01acMbIM COOBITHSIM. pabor
I'padmueckoe mpencrasienue | 1 Ornpenenenue CBOICTB u
JBUKEHUS. npuOOpoB 1O yeprexam H YUEHUYECKUX
Pemienue rpaduueckux | 1 MOJIEIISAM. AHanu3 OIIBITOB (Ha
3ajad, BO3HHUKAOIINX POOJIEMHBIX 0a3e KOMILJIEKTOB
pacyer TyTH M  CpeaHen cutyaruii. U300paxars cuctemy st OI'D)
CKOpPOCTH KOOpIUHAT, BBIOMpATh  TEJO
HEPaBHOMEPHOTO IBUYKEHUSI. oTcu€Ta M CBS3BIBATH €r0 C
TTosaTue WHEpIUU ul l CUCTEMOU KOOpAHWHAT.
WUHEPTHOCTH. M crionb30BaTh CHUCTEMY
HGHTpOGG)KHaH CHIIA.. KOOpAUHAT I e N3YYCHUS
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Cuna  ympyrocry, cuna | 1 MPSAMOJIMHEHHOTO nsuxkenust | ObopynoBaHue s
TpPEHUSA rena. COopka mnpubOpoB U 1a00PaTOPHBIX
JlabopaTtophnas pabota 1 KOHCTpyKkuui. Mcnons3oBanue pabor u
«HccnenoBanue 3aBUCUMOCTH M3MEPUTEIIbHBIX puOOpOB. VUeHHYECKHX
CHUITBI _ ympyrocry, BoinonHeHue 51abopaTOpHBIX U OMbITOB  (Ha
BO3HHUKAIOIICH B MPaKTUYECKUX pabor.
0a3e KOMILJIEKTOB

MpYyXUHE, oT CTETIeHU JluarHocTuka W  yCTpaHEHHUE oI
nedopmanun HEHMCIIPaBHOCTEH npuGopos. | )
MPYKUHBD. BroicTpanBaHue  rumore3  Ha
Jlaboparopnas pabora 1 OCHOBaHUU UMEIOIINXCS
«Onpenenenue naHHbIX. KoHCTpympoBaHue u
koadunmenra MoJeNupoBaHue. BelnonHeHne
TpPEHUS Ha TPUOOMETpEN. 3aJlaHui o
JlabopaTtopHnas paboTa 1 YCOBEPILEHCTBOBAHUIO O6opynoBanue
«HccnenoBanue 3aBUCUMOCTH nprdopoB. PazpaboTka HOBBIX ISt 71a00paTOPHBIX
CHJIbI TPCHUS OT CHJIBI BApPHUAHTOB OIIBITOB. Pa3pa60TI<a pa60T u
HOPMAJIbHOI'O JaBJICHU. 148 IIPOBEPKaA MCETOAUKHU YUYCHHYCCKUX

DKCIIEPUMEHTABLHOW  PabOTBL. | OMBITOB

PaGora B MalbIX TpyImax.

AHaNM3UPYIOT, BBIOUPAIOT U

000CHOBBIBAIOT CBOE PEIICHHUE,

neiicreus.  [Ipencrasinenue

pEe3yJIbTaTOB MapHOM,

rpyMIIOBOI JESTEILHOCTH.

Yyactue B aaore B

COOTBETCTBHUM C TIpaBUIAMHU

[PEUYEBOr0 TIOBEICHUS.

I'mapocra | IInotHoCTh.  3amawa wmaps | | AHanu3 Ta0NnuIl, rpaQUKOB, CXEM. O6opymoBaHue st
THKA I'epona [Touck 00bsICHEHUS HAOMIOJACMBIM | IEMOHCTPALIHE
(12y9) Pemenue 3anau noseimieHHoM | 1 coObITusiM. OrpeienieHre CBOMCTB

CIIOKHOCTU Ha pacyer puOOpPOB 10 YepTeKaM U

INIOTHOCTH MoaeHsIM. AHaIIN3 BO3HUKAIOIINX

BCIICCTRA. npoGiieMubix cutyanuii. Coopka

Pemenmue 3a1a4 noBbIIEHHON | 1 PUGOPOB U KOHCTPYKLIHiL. Ob6opynoBanue Juist

CIIOKHOCTH Hcnons30BaHne H3MEPUTETbHBIX ACMOHCTPALIHH

JlaBineHue XKUAKOCTU W raza. | 1 npr6opoB. BrimonHerHe

3axoH 71a00paTOPHBIX U MPAKTHUECKUX

[Tackains
pabot. JlmarnocTrka U yCTpaHEeHHE

Coobmaronmecs COCy/Ibl. 1 N
HEUCIPAaBHOCTEH PUOOPOB.

Jlaboparopnas pabora 1 B ObopynoBanue st

BICTpaWBAaHUE TUIIOTE3 HA

«M3roroBnenue MOJIETH JabopaTOPHBIXPAOOT
OCHOBAaHMH UMCIOIIIUXCA JaHHBIX.

(dhonTaHa» u
KoncTtpyupoBanue u

Jlaboparopnas pabora 1 YYEHUYECKUX
MOZACIIMPOBAHUEC. PaGoTta B MaibIx

«H3roToBiaenue MOJEIN A OIILITOB (Habaze

(doHTaHay IpYHHax. AHaTHSHPYIOT, . [KOMILIEKTOB

3akon [Tackanis. JlaBieHuE B 1 BBEIOHIPAIOT U ?6OCHOBLIBaIOT CBOS  |ing OI'D

KHUIKOCTSIX M ra3ax. PCIICHAC, NEUCTBHL.

[ MPABIMYECKIE MALIMHBL. IIpencraBnenue pe3yabTaToB

Coo0lmmarormecs COCY/IBL. MapHOH, TPYNIOBOU AEATETLHOCTH.

BsITankuBaroias cuia. 3akon | 1 [oaroroska cooOuIeHu# U O6opynoBaHue

ApXI/IMe,Z[a. JOKJIaa0B. Vyactue B AUajaore B IS
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COOTBETCTBHH C IIPaBHIaAMHU JIEMOHCTpaIuii
PEYEBOTO TIOBEICHHUSI.
Jlaboparopunast pabota O6opynoBanue
«BprsicHeHue YCIIOBHS JUTs1 JTaOOPAaTOPHBIX
IJIaBaHUs pabot u
TeI. YYEHUYECKUX
OTBITOB
bnox 3amau Ha  3akoH O6opynoBanue
ITackais, TUTS
3aKOH Apxumena. JIEMOHCTpALUH
bnox 3amau  Ha  3akoH
ITackais,
3aKOH Apxumena.
Craruka | brnok. Poryar. AHanu3 Ta0nuIl, rpaQUKOB, CXEM. Oo0opynoBaHue ajs
(10u) ITouck 0OBsCHEHUS HAOMIOMAEMBIM | JEMOHCTPAITHI

PaBHOBecue TBepIbIX TeEI.

MomeHT cunsl.IIpaBumno
MOMEHTOB.
entp TSHKECTH.

HccnenoBanue  pasiauyHbIX
MEXaHUYECKUX CUCTEM

KoMOuHMpOBaHHBIC 33a1a4H,

UCTIOJNB3YS YCIIOBUS
paBHOBECHSI.
KomOunmnpoBaHHbIe 3a1a49H,
UCTIOJB3YS YCIIOBUS
paBHOBECHS

Jlaboparopnas pabora
«M3rotoBnenne paboTaromiei
CHUCTEMBI OJIOKOBY.
Odopmienue

paboTHI.

Pabora HaJl MIPOEKTOM
«bnoxuy.

Jlaboparopuas pabota
«M3roroBneHne paboTaroIIeH
CHUCTEMBI OJIOKOBY.

JlabopartopHnas pabota
«MzrotoBnenue padoraromieit
CUCTEMBI OJIOKOBY.

Odopmnenue paboTHI.

3anuTa npoeKTOB.

coObrTusM. OnipesiesicHIe CBOICTB
MPUOOPOB T10 YEPTESKAM H
MOJIEISIM. AHAIIN3 BO3HUKAIOIINX

MPOOJIEMHBIX CUTYaIUH. OGOpyLOBaHHE IS
Habmronath nefcTBUE MPOCTHIX

MexaHU3MOB. [103HaKOMUTBCS ©
(hU3UYECKOI MOJIEIIBIO «a0COIFOTHO
TBEpOE Tenoy». Pemars 3anaun Ha
MIpUMEHEHHUE YCIOBUS(TIpaBILIIA)
paBHOBecus pbidara. [IpuMeHsTh
yCIIOBUE

(TpaBMII0) paBHOBECHS phlyara Jyist
00BSACHEHMS ICHCTBYS Pa3IMYHBIX

JEMOHCTpaLUil

MHCTPYMEHTOB, HCIIOJIB3yEMBIX B OGOpyIOBAHHE IS
TeX}gIKe u B ObITy. COOpKa J1aGOPaTOPHBIX
npuOOpOB H

PHOOPOB 1 | pabor wu
KOHCTpyKIMi. Viconb3oBanue

YYEHUUYECKUX

U3MEPUTENBHBIX IPUOOPOB.
BrimonHeHue nabopaTopHbIX 1 ONbITOB  (Ha
IPAKTUYIECKUX PAOOT. 0aze KOMILICKTOB
Jnarsocruka 1 yctpaHeHue st OI'D
HEHMCITPABHOCTEH PUOOPOB.
BeicTpanBanue rumnores Ha
OCHOBAHUH UMEIOIINXCS TaHHBIX.

Koncrpyuposanue OGopynoBaHue aJis

1 MOJICTIMPOBAHHE. Bemonnenne aGOPaTOPHBIX
3a/IaHHH 10 YCOBEPILICHCTBOBAHHIO

A yecoBep pabor wu
npubopoB. Pa3paboTka HOBBIX

YYEHUUYECKUX

BAapHUaHTOB OIIBLITOB.
PaspaboTka u ipoBepKa METOAUKHU OIBITOB
SKCIIEPUMEHTATBHOM paboTEHI.
PaboTa B MaJIbIX FpyIIIaXx. Kommbroreproe
AHaIU3UPYIOT, o0opyoBaHue

BEIOMPAFOT 1 0OOCHOBBIBAIOT CBOE
peuieHue, NeUCTBUSL.
IIpencrapnenue pe3yabTaToB
MapHOM, TPYIIIOBOH
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nestenbHOCTH. [loaroToBka
COOOIIEHUH U JOKJIAIOB.
OCyIIeCTBISIOT CAaMOOIICHKY,
B3aUMOOIICHKY JICSITEIbHOCTH.
VYdacTre B IMAIOre B COOTBETCTBHU
C MMPaBHJIAMHU PEYEBOTO TIOBEICHUSI.

KasenxapHo-remaTu4eckoe IjiaHMmpoBanme 8 kjiace

HaszBanmue Tema ypoka Koa | OcHoBHbIE Buiabl | Ucnionn3oBanue
pasaena u4ec | 1esiTeIbHOCTH HA YPOKe
TBO odopynoBanus
yaco HeHTpa
B eCTeCTBEHHOHO
HAy4YHOI 7
TEeXHOJIOTHYeCKOM
HAINPABJICHHOCTEH
«Touka pocra»
BBoanoe 3ansarue. Lleom u | 1 CamocrosarenbHo GopmynupyioT |  O6opymoBaHue
Temnospie | 33Jaud  Kypca.  TexHHKa M03HABATEIbHYIO 3amauy. VTS
gpmeHus. | O€30MACHOCTH. YMET C NMOMOIIBI0 BOINPOCOB | JIEMOHCTpPALIUN
OOBIBATh HEJIOCTAIOIIYIO
Paznoobpazue TETUIOBBIX | | uH(pOpMaLIHIO. Ob6opynoBanue
SIBJICHUM. TemnoBoe Hcnonp3oBaHne N3MEPUTETbHBIX TUIst
pacimmpeHue Ted. puoOOpPOB. Beinonuenue | geMoHcTpanui
1a00paTOPHBIX U MPAKTUYECKUX
JlaboparopHas paboTa 1 pabor. JluaruocTuka u ObopynoBanue
«I3MeHeHHs IITUHBI TeTa TPU yCTpaHEHUE  HEUCHpPaBHOCTEH | s
HarpeBaHUU U OXJIAKICHUI. npubOpOB. 71a00paTOPHBIX
BeictpauBanue — rumore3  Ha | paGot u
OCHOBAaHUHU MMCIOIIUXCSI | YYCHUYCCKUX
nanHbx. KoHcTpynpoBanue OTIBITOB
Temnmonepenaua HaGmonenue | 1 U MoJenupoBanue. BeimonHenue | O6opynoBanue
TEIIONPOBOAHOCTH BOJIBI U 3aJJaHAl o IS
BO3yXa. YCOBCPIICHCTBOBAHUIO ,Z[GMOHCTpaLII/Iﬁ
puOOpPOB.
Pa3zpaboTka HOBBIX BapUaHTOB
JlaGopaTtopHnasi pabota 1 OIIBITOB. O6opynoBanue
«3mepenune yaenpHou Pazpa6otka u OpoBCpKaA | myist
TETIOEMKOCTH PA3JIMYHBIX METOJMKH SKCIEPUMEHTAIBHOM 1a00paTOPHBIX
BELIECTBY. paGoTel.  PaGota B MaubIX | paGor u
[InaBnenue u otBepaeBanue. | 1 rpymiax. AHaIN3UPYIOT, YYEHUYECKUX
JlaGopatopHas pabota BBIOUPAIOT M OOOCHOBBIBAIOT | onbiToB  (Habase
«OT1nuBKa CBOE pemenue, JICHCTBUSL. | KOMIUIEKTOB
napauHOBOTO COJIIATUKA HPGHCTaBHeHI’Ie PE3YILTATOB | njist ors
MapHOH, rpyNIoBoit
JlaboparopHas paboTa 1 JCATENBHOCTH.  Y4yacTue B | (QGopynoBaHHE
((HaG.HIO,Z[eHI/Ie 3a Aruajiore B  COOTBETCTBUU C TUIA
IUTaBJICHUEM MpaBUIaMU PEUEBOTO
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IbJA» MOBE/ICHU. 1abopaTOPHBIX
pabort u
YYEHUYECKUX
OIBITOB
Pemenue OJIMMITUATHBIX ObopynoBaHue IS
3amaq JIEMOHCTpalUi
Ha YypaBHEHHE TEIUIOBOTO
Oananca
Pemenue OJIMMITUATHBIX ObopynoBaHue IS
3a1a4 JIEMOHCTpalUid
Ha pacyér TEILIOBBIX
ITPOLIECCOB
JlaGoparopus
Kpuctajiorpaduu.
Wcnapenue u KoHAEHCAIUSI. OO6opynoBanueIs
JEMOHCTpaLui
CocraB armMochepsl, ObopynoBaHue IS
HaOIIIoIeHNe TIepexoia JIEMOHCTpALHii
HEHACBIILICHHBIX IapOB B
HACBIIICHHBIE.
Brnaxnocts  BO3gyxa  Ha ObopynoBaHue IS
Pa3HBIX KOHTUHEHTaX JEMOHCTpalui
Onexktpuu | Mukpomup. Moaenu atoma, YIIpaBisAOT CBOEH Ob6opynoBanue
ecKue CYIIIECTBOBABIIME 10 Hayajia MMO3HABATEIPHOW M y4eOHOM JUTS
SBIICHUS XIX EeSITEITbHOCTBIO ITOCPENCTBOM JIEMOHCTPALIAI
[MOCTaHOBKH nene,
Hcropus OTKPBITUSA 151 [JIAaHUPOBAHUS, KOHTpoJs1, | KommbrotepHoe
NEeUCTBUA KOPPEKIIMH CBOUX JECHCTBUM U 060pyIOBaHNe
rajibBaHUYECKOI0 JIEMEHTA OLIEHKH YCIEIIHOCTH YCBOCHHSI.
Uctopus CO3JIaHus CpaBHUBAIOT croco0 u
351eKTpOoOopHOU pe3yabTaT CBOMX JEHCTBHUM C
MaIIuHbBI o0Opasmnom — JUCTOM
OnbIThI Bonpra. COIIPOBOXKACHUS. Kommeroteproe
DIEeKTPUIECKUI OOHapyXMBalOT  OTKJIOHEHHUS. | 00OpYyHOBAHHUE
TOK B 3JIEKTPOJIUTAX. OOyMBIBAIOT IPUYHUHBI
Pemenue OJIMMITMAIHBIX OTKJIOHEHHH. OCYIIECTBISIOT ObopynoBaHue IS
3a71a4 Ha CaMOKOHTPOJIb U | IEeMOHCTpPALMI
3aKOHBI TOCTOSIHHOT'O TOKA B3aMOKOHTPOJIb.
HaOmronenne 3aBUCUMOCTH Hcnons3oBanue ObopynoBaHue IS
COIIPOTHUBJICHUS NMPOBOJHUKA M3MEPUTCIIBHBIX JIEMOHCTpAIHH
oT prOOpPOB. Boinonnenue
TeMIIepaTypbL. mabopaToOpHbBIX U
Jlaboparopnas pabora PAKTHHICCKHX pabor. O6opynoBanue
«Ornpenenenre CTOMMOCTH JluarnocTua A YCTpaHCHHC JUIS
M3pacx00BaHHOMN HeuCnpaBHOCTeH NpHGOpOs. na0opaTOPHBIX
MEKTPOIHEPTHI BricTpanBaHue  rumoTe3  Ha paGot .
10 MOIITHOCTHU MIOTPEOUTEINS 1 OCHOBAHIH HMCIOTITXCA YYEHUYECKUX
1o naHHbIX. KoHCTpynpoBaHue OLLITOR (HaGaze

CUETUHKY»

1 MOJCIIUPOBAHUC.
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YTpaBisoT CBOEH | KOMILUIEKTOB
no3HaBaTtenbHOH ¥ yueOnoi | i OI'D
Pemenue OJIMMITUATHBIX NEeATEIbHOCTBIO  TTOCPEICTBOM O6opynoBanue
3amaqd MMOCTAHOBKU 1eJieH, TUIA
Ha TEIUIOBOE JIEUCTBUE TOKA [JIJAHUPOBAHUS, KOHTpOJIA, JIEMOHCTpaIuit
KOPPEKLMH CBOUX JICUCTBUM U
DNEeKTPOMAarHUTHHIE SIBJICHUS. OIICHKH YCIICHTHOCTH YCBOCHMA. O60py,Z[OBaHI/IeI[JI$I
DNeKTPOU3MEpPUTEIbHbBIE CpaBHUBaIOT croco6 U | IeMOHCTpamuin
pUOOPBHI. pE3yJIbTaT CBOUX JIEUCTBUU C
MarauTtHasg aHoMaJIus. o0pa3om — mcToM | OGopyaoBaHUEIIS
MarauTtHsIe COIIPOBOKICHUSL. JIeMOHCTpALHiT
Oypu OOHapy>KUBAIOT  OTKJIOHEHHUS.
PaSHOBI/II[HOCTI/I O6,I[yMI>IBaIOT IMIPUYUHEBI
DIIEKTPOIBUrATENIEH. OTKJIOHEHUH. OCYyLECTBISAIOT
CaMOKOHTPOJIb u
B3aUMOKOHTPOJIb.
CgeroBble | MIcTOUHUKHM CBETA: TEIIOBBIE, YIIpaBisAoT CBOCH Ob6opynoBanue
siBieHus1 | JIOMMHCCICHTHBIC MO3HABAaTEIbHOM U yueOHO UL
DKCTepUMEHT HAOIIOCHHE. NEesTEIbHOCTHIO TOCPEICTBOM JIEMOHCTpaIuit
MHuorokpatHoe n3o0paxeHue [TOCTaHOBKH TeIeH,
npeaMeTa B HECKOJBKUX [JIaHUPOBAHMUS, KOHTPOJIS,
IUIOCKHX KOPPEKIIMUA CBOUX JIEUCTBUM U
3epKaJiax. OLICHKU YCTEIIHOCTH YCBOCHUSI.
N3roToBUTH MEPUCKOT U C €T0 Beigenstor u - gopmynupyor | O6opymoBaHHEIS
ITOMOILIBIO IIPOBECTH [MO3HABATEJIbHYIO Lenb. | AEMOHCTpanuil
HaOJI01eHUs Beiaenstor KOJIMYECTBEHHBIE
HpaKTI/I‘-IeCKOG XapaKTCPpUCTUKU O6T;6KTOB, O60pyI[0BaHI/Ie
HUCIIOJIBb30BAaHUEC 3aTaHHBIC CJIOBAMU. TS I[CMOHCTpaI_[I/Iﬁ
BOTHYTBIX 3€pKaj [[pyHMMaIOT TO3HABATEIbHYIO
3pUTeNbHBIC WILTIO3HH, LEIb W COXPaHAIOT €€ IpHU O6opynoBanue
IopoXKJIaeMble BBINTOJIHCHHUHN y‘-Ie6HI>IX ISt
IpETOMICHHEM nevicteuil.  OCO3HAaOT  CBOM JIEMOHCTpPALUi
cBeTa. Mupaxu. neiicteus.  MMmeror  HaBBIKM
PasButne BOJIOKOHHOU KOHCTPYKTHBHOI'O
OIITUKHU OOIIEHUS B MAJIBIX TPYIINAX.
Hcnonb3oBanue 3aKOHOB
CBETa B
TEXHUKE
HaykaB | ABTOMAaruka B HalIeH KU3HM. Camocrosrensno  popmymupyror | KoMmbsrotepHoe
SKU3HU Panno u TeneBunenune TNO3HABATENbHYIO 3aady. YMEIOT | 0Gopym0oBaHHE

AnbTepHaTUBHBIE UCTOYHUKHU
SHEPIUU. Buner
AJIEKTPOCTAHIUN

Hayxka ceronns. Hayka u
0€30MMacHOCTh JIOJICH.

(nmm  pa3BUBAIOT) CIOCOOHOCTH C
MOMOIIBI0  BOIIPOCOB  JOOBIBAThH
HEOCTAOIIYI0 HHPOPMAIIHIO.

KasennapHo-remaTuveckoe IjianHmpoBanme 9 kiace
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HaszBanmue Tema ypoka Koua- | OcHoBHBIE Buabl | Ucnosib30Banue
pazneia BO NeSITeJIbHOCTH HA YPOKe o0opynoBaHust
HeHTpa
eCcTeCTBEHHOHA
YYHOMH "
TEeXHOJIOTHYeCKOoM
HANPaBJIEHHOC
TeH «Touka
pocTay
BBognoe 3anstue. Llenu n 1 CamocrositensHo Gopmynupyrot | KommbroTepHoe
BBenenne | samaun  Kypca. TexHuka MO3HABATCIbHYIO 3amady. | 000opya0oBaHUE
(1) 0C30ITacHOCTH. YMEIT C MOMONIBI0 BOIPOCOB
Kunemar | CriocoObl onucanus 1 NOOBIBAThH HezpocTaromyto | O6opynoBaHue
uka (7 4) | MEXaHUYECKOTO ABUKEHUS uH(pOpMaILIHIO. TUIst
Hcnonb30BaHre U3MEPUTENBHBIX | IEMOHCTpALMN
[IpsMonuHeiinoe 1 puOOpOB. Brinonnenue | OGopymoBanue
paBHOMEpPHOE 71a00paTOPHBIX U ISt
NBIDKEHHUE TIO TUIOCKOCTHU? MPaKTUYECKHUX pabor. JTeMOHCTpaIHii
CMmoTps JlmarHocTrka ¥ YCTpaHEHUE
13 KaKOM TOYKY HAOJII01aTh HEUCHPAaBHOCTEHN MPUOOPOB.
OTHOCUTENIBHOCTD ABMKEHUS. | 1 BrictpauBanue  rumore3  Ha | OGopymoBaHHE
CloxxeHne IBUKCHUI. OCHOBaHWH AMEIOIIUXCA | 115
naHHbIX. KoHCTpynpoBaHue JEMOHCTpaLUi
JlabopamopHvie pabomul: 1 M MOZieNHpOBaHue. Beimonnenne | O6opynosan
«3yucnue JBYDKEHUSI 3alaHul 0 | we s
cBOOOIHO YCOBEPUICHCTBOBAHUIO 71a00paTOPHBIX
T1a/a101IEr0 Tenay, prubOpOB. pabot I/I
«3ydenne Pa3paboTka HOBBIX BapHaHTOB YUEHHYECKUX
JBUKCHUS TEIa 1o OIIBITOB. ONBITOB
OKPYKHOCTH PazpaboTka u MpOBEpKa
Kak w «kyma nonerena | 1 METOAUKH Ob6opymoBaHue
BHIIIHEBAs AKCTIIEPUMEHTAIBHOW  PabOTHI. s
KOCTOYKA? Pacuer Pabora B Manmeix Tpymmax. JleMOHCTpaLHiA
TPaeKTOPHH AHaM3UPYIOT, BBIOUPAIOT |
IBIDKCHHS TEI U [IePCOHAMKEH 000CHOBBIBAIOT CBOE pEIIICHUE,
pacckas3oB P.Pacm» 0 HeﬁCTBHH. HpeI[CTaBHeHI/Ie
MioHxay3eHe PE3yNIbTaTOB APHOM, TPYMITOBOI
HcTtopuyeckas 1 JEATENBHOCTH.  Y4acTHe B | OGopymoBaHHE
DPEKOHCTPYKLUS JATIOTe B COOTBETCTBUM  C | ;o
ONBITOB Tanunes o [IpaBWJIaMu pe4eBOTO JleMOHCTpaIHit
OIIPE/ICIICHHIO MOBE/ICHUS.
YCKOpEHUS g.
Onpenenenne CKOPOCTH 1 Ob6opymnoBaHue
PaBHOMEPHOTO JIBYDKECHUS IS
pn JIEMOHCTpAIUi
HCIIONIb30BAaHUH TPEHAXKEPa
«OeroBast TOPOKKaY.
Junamuk | Cuna Bonu, cuia yoexnaenus | 1 Ob6opynoBan
a (8u) 158105 ue JUISL
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cuia - buznueckas Yrpapisior cBOEH JIEMOHCTpALUI
BeITM4MrHA? MO3HABATEIPHOW W y4eOHOI
Jlabopamopnas paboma: NEeATEIbHOCTBIO ITOCPEICTBOM Ob6opynoBanue
«M3MepeHne Macchl Tena» [MOCTAHOBKH Leneu, TUIst
JBmxeHnue TEJa oa MJIaHUPOBAHUA, KOHTPOJIA, Ha60paTOpHBIX
JEUCTBUEM KOPPEKLMH CBOUX JIEVCTBUN U pabot u
HECKOJBKHUX CUJI OILICHKH YCIICINHOCTU YCBOCHMU. YUCHHUYCCKHUX
CpaBHHBAIOT croco0 U | ONBITOB
JIBuKeHne CHCTEMBI pE3yJIbTaT CBOUX JIEUCTBUU C O6GopynoBanue
CBS3aHHBIX 00pa3LoM — JINCTOM ISt
Tel CONPOBOXKACHUS. JIEMOHCTPALINI
OOHapyXUBaIOT
Jlabopamopuvie  pabomui: OTKJIOHCHHS. O6ymBIBaIOT Ob6opynoBanue
«3yuenue TpeHus [IPUYUHBI OTKJIOHEHHH. TUIS
CKOJIbKCHU S OcyecTBIsoT n1a00paTOPHBIX
CaMOKOHTpPOJIb u | pabor "
B3aUMOKOHTPOJIb. YUEHUYECKUX
Mcnosnb3oBanue OITBITOB
JluHamMuKka ~ PaBHOMEPHOTO M3MEPUTEJILHBIX npubopoB. | OGopymoBaHHE
JIBIDKEHUS 110 OKPYKHOCTH BrimonHenue J1a60paT0prlx )4t I
MPAKTUYECKUX paboT. | meMOHCTpauuii
Uctopus pa3BUTHS JluarHoctuka M YCTPaHCHHE | OGopyHOBaHHE
TIpe/ICTaBIICHHIA HEWCIPAaBHOCTEH TPHUOOPOB. s
o Bcexennoit. Comgeunas BricTparBanne = TUMOTE3  Ha JIEMOHCTpalUi
CHCTEMaA. OCHOBaHUU UMEIOLIUXCS
OTKpBITHS HA KOHYUKE TIepa. aHHbIX. KoHCTpyrpoBaHue O6opynoBanue
IlepBsie UCKYCCTBEHHBIE 1 MOIICTTUPOBAHHE. TUISt
CITyTHUKHU JIEMOHCTpaLnit
3emutu.
Kak BbI SIXTy Ha30BeTE... CamocrostensHo GpopmynupytoT | KomnbroTepHoe
PeakTuBHOE  NBH)KEHHE B MTO3HABATENIBHYIO 3a7a4y. o0opynoBaHue
IIPUPOJIE. YMeroT (MM pa3BUBaroT)
Paccnemosanne  JTIT ¢ CIIOCOOHOCTD € MOMOIIBIO KomrbrorepHoe
TOMOIIBIO BOIIPOCOB T0OBIBATH 000pyI0BaHUE
I/IMHyJIbC 3aK0Ha COXpaHCHUSI HCAOCTAIOIIYIO I/IH(bOpMaLII/IIO.
3akoH UMITYIIbCa PaGoTa B MasbIx rpymmax Haj
COXpaHeH QITOPUTMOM pEIIEHUS 3a/1a4 10
us yKa3aHHOH TeMe (Ha nmpumepe
HMILYJIbC BUJIEOMATEPHUATIOB U3
a (3q) WHTEpHETA).
Cratuka | JlabopamopHas paboma: Y1paBisitoT CBOCH ObopynoBanue
(29) «OmnpeneneHue HEHTPOB Macc MO3HABATEIPHOH W yueOHOM IniE:
pa3IMYHBIX Tem (Tpm NesITeNIbHOCTHIO MTOCPEICTBOM 1abopaTOPHBIX
croco0a)» [MOCTAaHOBKH 1enei, | pabot u
TTAHUPOBAHMS, KOHTPOJIS, | YYEHHUYECKHUX
KOPPEKLMH CBOUX JIEVCTBUN U OIIBITOB
IIpumeHeHue IIPOCTBIX OLIEHKH YCIIECIIHOCTH YCBOEHHMSI. KomnsroTepHoe
MEXaHU3MOB B Briaensitor u GopMyIupyroT obopynoBaHue

CTPOUTCIILCTBEC: OT 3CMJIAHKU
J0

MO3HaBaTCIbHYIO Oeib.
BBII[GJBIIOT KOJIMYCCTBCHHBIC
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Hebockpebda XapaKTEpUCTUKU 00BEKTOB,
3a/IaHHBIE CIIOBAMM.
[IpyHUMaOT MO3HABaTEIbHYIO
[€Tb W COXPAaHAIT €€ Ipu
BEITIOTHEHUH YI€OHBIX
nerictBuii.  OCO3HAIOT  CBOU
nerctBusa.  MMET  HaBBIKK
KOHCTPYKTUBHOTO OOIIEHUS B
MaJbIX rpynmnax.
Bugel  MaATHMKOB M uX CamocrosiTenpHO O6opynoBanue
KojeOaHui dbopMynupyroT TUIS
Urto nepeHocut BostHa? MO03HABATEJbHYIO 3a1auy. JIEMOHCTpalni
KonebartenbHbIe CHCTEMBI B VYMewoT (WM pa3BUBAIOT)
MIPUPOJIE U TEXHUKE CIIOCOOHOCTH C MTOMOIIBIO
BOITPOCOB 0OBIBATH
Mexann4 HEJOCTAIONYI0 HH(OPMALIUIO.
ecKHe Pabota B ManbIx rpynmnax Haj
KoJieOaHu ITOPUTMOM PELLIEHUS 3a7a4 10
1 " yYKa3aHHOU TeMe (Ha mpuMepe
BOJIHBI BHJIEOMATEPHUAIIOB U3
(Bu) WHTEPHETA)
DJIeKTPO | DKCIepUMEHTAIbHAS Pa3paboTka HOBBIX BApUAHTOB Kommnsroreproe
MATHUTH | IIPOBEpKa ombITOB. Pa3paboTka v mpoBepka | 00OpyI0OBaHHE
ble cBorcTB DM BOJH. METOJIUKY SKCIIEPUMEHTAIBHON
KoJie0anu | MccienoBanue paboTel. PaboTa B Mabix Kommnsrorepnoe
U 3JEKTPOMArHUTHOT'O rpynmax. AHaIU3UPYIOT, obopynoBaHue
BOJIHBI | n3nydyeHuss CBU-neun BBIOMPAIOT 1 0OOCHOBBIBAIOT CBOE
(PA)) penieHue, 1eUCTBUS.
[Ipencrasnenue
[pe3yJabTAaTOB MapHOMU, TPYIITOBOM
NEATEIbHOCTU. Y YacTUE B
I1ajore B COOTBETCTBUH C
[paBUIaMU PEYEBOTO
[MOBEJICHUS.
Onruka | M3rorosieHue MOIEIIH YpaBIisitoT CBOEH Kommsroteproe
(44) KajehmocKoIIa. MO3HABATEIbHON U o0opynoBaHue
OKcnepuMeHTanbHas y4eOHOI 1eATEIbHOCTBIO Ob6opynoBanue
MpOBEpPKa [MOCPEJICTBOM ITOCTAaHOBKH 1IEJIEH, JUIST
3aKOHa OTPa’KCHMS CBETA. [JIJAHUPOBAHUS, KOHTPOJI, JIEMOHCTPALAN
KOPPEKLMU CBOUX JIEVCTBUN U
Jlabopamopnas paboma: OLICHKHU YCICIIHOCTH YCBOCHHU. Ob6opynoBanue
«3mepenue nokazarens CpaBHHUBAIOT CIIOCO0 U PE3YNIbTAT TUTS
IIPEJIOMIICHUS BOABI» CBOUX JIeiicTBUI ¢ 0Opa3IoM — 71ab0opaTOPHBIX
UILCTOM COIIPOBOXKICHHUS. pabor u
OOHapYKUBAIOT YYEHUYECKUX
oTkJIOHeHUsI. OO TyMBIBAIOT OTBITOB
Kak otnnyarorcs mokasarenu [PUYHHBI OTKIIOHCHHH. Ob6opynoBanue
IIPEJIOMIICHUS IIBETHOI' O OcCyIecTBIIAIOT I
CTEKJIa CaMOKOHTPOJIb 1 JIEMOHCTpaLUi

B3aMMOKOHTpOJIb. PaboTta

B MaJIbIX rpynmnax. Pemenue
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AKCIIEPIMEHTAITLHBIX 33/1ad,
00CyXJIeHUE Pe3yIbTaTOB,
MMOCTpOEHUE TpaPUIECKOM
3aBHCHUMOCTH IOKa3aTels
MPEJIOMIICHUS CBETA OT €T0
YaCTOTHI.

duzuka

aToMa u
aTOMHOI'0
saapa (44)

[Tornoumenue u ucmyckanue
cBeTa

aTOMaMH.
CHEKTPBI.

Onruueckue

Pa3zpaboTka HOBBIX BAPHAHTOB
onbITOB. Pa3paboTka u npoBepka
METOAUKH SKCIIEPUMEHTAIBHOU
paboTel. PaboTa B MasbIx

N3amepenne KIIJ[ conneunoi
Oarapeun

rpynnax. AHaJIU3UPYIOT,
BBHIOMPAIOT U 0OOCHOBBIBAIOT CBOE

BnusiHue paqnoakTUBHBIX
W3yYECHHUIN Ha JKUBBIE
OpraHu3MBbl

[pELLEHHE, IEVCTBHUS.
[IpencraBnenue
pEe3yJIbTaTOB MIAPHOU, TPYIIIIOBOU

CrocoObI 3a1UTEI OT
PaaOAKTUBHBIX U31y4YEHUN

NeITenbHOCTH. Y4YacTHE B
TMajiore B COOTBETCTBUH C
MpaBUIaMH PEUEBOI0 MOBEICHUS.
PeleHne sKkCriepuMEHTAIbHBIX
3agad. BeimmonHenue
MPAKTUYECKON pabOThl B MaJIbIX
rpymnmax, o0CyxaeHue
pEe3yIbTaTOB.

Kommnsrotepnoe
obopynoBaHue

KommsrotepHoe
obopynoBaHue
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