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TOUKA \!pocrA
MHNOACHUTEJIBHAIS 3AIINCKA

Peanuzanus nporpammbl 06ecriedunBaeTCsi HOPMATUBHBIMU JIOKYMEHTAMMU:

1. ®enepanbubiif 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06
oOpazoBanuu B Poccwmiickoit ®enepamum» (¢ W3M. W JOM., BCTYIl. B CHIy C
01.09.2020).

2. Ilacmopt HamumonanmpHOTO MpoekTa «OO0pa3oBaHue» (YTB. MPE3UAUYMOM
Cosera npu Ilpesunenre PP mo crparernyeckoMy pa3BUTHIO UM HAIMOHAJIBHBIM
npoekTam, npoTokoii ot 24.12.2018 Ne 16)

3. TocynmapctBenHass mnporpamma Poccutickoit ®enepauun «Pa3Burtue
obOpazoBanus» (yTB. [locTtanoBnennem IlpaButensctBa PD or 26.12.2017 Ne 1642
(pexn. ot 22.02.2021) «O6 yTBepKAEHUU TOCYIapCTBEHHOM ITporpammel Poccuiickoit
Denepanuu «Pa3Butrue 00Opa3oBaHUs».

4. TIpodeccuonanvubiii crangapt «llegaror (megarorudeckasi 1eITeIbHOCTh
B JIOIIKOJIBHOM, HadaJlbHOM OOIEM, OCHOBHOM OOIIEM, CpeaHeM O0OIIeM
oOpazoBanuu), (BocmuTaTeslb, yuuTenb)» (pex. oT 16.06.2019) (Ilpukas
MunucrepcTBa Tpyaa u connanbHoi 3amutbl PO ot 18 oxTsa6pst 2013 1. Ne 5444, ¢
W3MEHECHUSIMU, BHECEHHBIMU ITPUKa3oM MHHHUCTEPCTBA TpyAa U couzamutbl PO ot
25.12.2014 Ne 11151 1 ot 5.08.2016 . Ne 422h).

5. Meroanyeckue peKOMEHAAMH MO CO3JaHUI0 U (PYHKIMOHUPOBAHHUIO B
o011e00pa3oBaTeNbHBIX OPraHU3aIUIX, PACIIOJIOKEHHBIX B CETLCKOW MECTHOCTH U
MaJbIX TOpOJiax, IEHTPOB 00pa30BaHMS €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOM
HarpaBiieHHocTel («Touka pocta») (YTBepkKAEHBI pacrnopsikeHneM MuHucTepcTBa
npocerneHus Poccuiickoit deneparyu ot 22 mast 2022 1. Ne TB 977/02)

Breypounast 1esTeTbHOCTD SBISIETCS COCTABHOW YacThi0 00pa30BaTEIHLHOTO
npoiiecca u oAHOM u3 (opM OpraHu3airi CBOOOTHOr0 BpeMeHH o0ydaronuxcs. B
pamkax peanuzaru GI'OC OO0 BHeypouHas AESITEIBHOCTh — 3TO 00pa3oBaTebHas
NeSATEeTLHOCTD, OCYIIECTBIIsIeMas B (hOpMax, OTIUYHBIX OT YPOUHOU CUCTEMbI OOYyUCHHS,
Y HaImpaBJICHHAs Ha JOCTHKEHHUE TUIAHUPYEMBIX PE3YJIHTATOB OCBOCHUS
00pa3oBaTeIbHBIX MPOrPAMM OCHOBHOTO 0011IeT0 00pa3oBaHus. Peanuzamus padboueit
MPOrpaMMBbI Kypca BHEYPOUHOU JESITEIBHOCTH TI0 PU3HUKE « DKCIIEPUMEHTAPHUI 110
bu3HMKe» cocOoOCTBYET OOIIEUHTEIIEKTYaIbHOMY HAIIPaBJICHUIO PA3BUTHIO TUYHOCTH
oOyuaromuxcs 7-9 - x knaccoB. duznyeckoe oOpa3oBaHUE B CUCTEME OOIIETO U CPEIHETO
oOpa3oBaHMs 3aHUMACT OJTHO M3 BEAYIIUX MeCT. SBisasach GyHIaMEHTOM HAyYHOTO
MUPOIIOHUMAHHUSI, OHO CTIOCOOCTBYET (DOPMUPOBAHHIO 3HAHUI 00 OCHOBHBIX METOAAaX
HAyYHOTO MTO3HAHUS OKPYKAIOIIETO MUPA, PyH/IaMEHTAIIbHBIX HAYYHBIX TCOPUH U
3aKOHOMEPHOCTEH, (DOPMUPYET y yJaITUXCsl YMEHHSI UCCIEA0BATh U OOBSICHSITH SIBJICHUS
npupoAbl U TeXHUKU. Kak mKoJbHBIN peaMeT, ¢pu3nKa 001a1aeT OrpOMHBIM
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I'YMaHUTaPHBIM MTOTEHIMAIOM, OHa aKTUBHO (DOPMUPYET WHTEIUIEKTYyalIbHbIE U
MHUPOBO33pEHYECKHE KauecTBa JMUHOCTH. [Juddepenipanys npeanoiaraeT Takyo
OpraHU3aIMIo MTpoliecca 00yUeHHsI, KOTOpask yIUTHIBACT MHANBUAYAIbHBIE OCOOEHHOCTH
yUalxcs, uX COCOOHOCTH U MHTEPECHI, IMYHOCTHBIN onbIT. Juddepennmarus
oOy4deHus GU3HKE TO3BOJISIET, C OHON CTOPOHBI, 00ECTICUUTh 0a30BYIO IMMOJATOTOBKY, C
JPYroil — yJIOBIETBOPUTH MOTPEOHOCTU KaXI0TO, KTO MPOSBIISET UHTEPEC U
CIIOCOOHOCTH K MPEAIMETY U BBIXOJUT 32 PAMKH H3y4eHUs (PU3MKH B IIKOJIBHOM
Kypce. Ha 3aHATHIX KpyXKKa IIIaHUPYETCs pelieHrne NpoOIeMHbIX 3a1a4
MEXIIPEIMETHOTO COIEP KaHUs, BHITIOJTHEHNE SKCTIEPUMEHTAIbHO-PACUETHBIX 33 JaHHi
UCCIIEIOBATENBCKOT0 XapakTepa. Bee 3To mo3BoseT NoIHATh HHTEPEC yUaIIuxcs K
U3yYEHUIO (PU3UKHU. 3aHATHS MTO3BOJISIOT (POPMHUPOBATH TAKUE BAKHBIC JIJIS
COBPEMEHHOCTH KayecTBa YeI0BeKa, KaKk CTPEMJICHHE K YCTIeXy, yMEHHE paboTaTh B
KOMaHie, paboTath ¢ 00opyaoBanueM (pusmueckoii 1adbopatopun «Touka pocTay;
BOCIIUTBIBAIOT YYBCTBO KOJUICKTUBU3MA, IPY>KOBI M TOBAPUIIECTBA, CIIOCOOCTBYIOT
(bopMHUPOBAHMIO TAKUX YEPT XapaKTepa, Kak BOJIs, HACTOMYMBOCTh, OTBETCTBEHHOCTH 32
BBITTOJIHEHUE 3a/IaHHH.

Ieau Kypca

[lenpto mporpaMMbl  Kypca BHEYPOUHOM  JEATENIBHOCTH 1O  (DU3MKe
«DKCTIEpUMEHTApH TT0 PU3UKE», TSI ydanmxces 7-9- X KIaccoB SBISIOTCS:

* pa3BUTHE y YYAIIMXCS MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U
TBOPUYECKHUX CIOCOOHOCTEM B TMpolecce pelIeHUus MPaKTHYEeCKUX 3agad U
CaMOCTOSITENILHOTO IPUOOPETEHNSI HOBBIX 3HAHUIA;

* (hoopMHpOBaHME U PA3BUTHUE Y yUAIIMXCS KIIOUYEBBIX KOMIIETEHIMI — y4eOHo —
M03HABATEIbHBIX, THPOPMALIMOHHO - KOMMYHUKATHUBHBIX, COL[UAIBHBIX, U KaK CJIEACTBUE
- KOMIETEHIUH JINYHOCTHOI'O CAMOCOBEPILIEHCTBOBAHMUS;

* (opMupoBaHuE NPEIMETHBIX WU METANPEAMETHBIX PE3yJbTaTOB OOYYEHHS,
YHHUBEPCAJIbHBIX YUEOHBIX JACHCTBUIA;

* BOCIHTAHHE TBOPYECKOW JUYHOCTH, CIHOCOOHONM K OCBOCHHIO TEPEIOBBIX
TEXHOJIOTUI U CO3JJaHUIO0 CBOUX COOCTBEHHBIX Pa3padOTOK, K BBIIBM)KEHHUIO HOBBIX UACH
U TPOEKTOB; peanus3alnusi AESTeJIbHOCTHOrO MOJAX0Ja K MPEeIMETHOMY OOYYEHHUIO Ha
3aHSATHUSIX BHEYPOUHOU JESITENIbHOCTH O (PU3HUKeE.

OcoOeHHOCTBIO BHEYPOUHOM NEATENBHOCTH MO (PU3MKE B paMKaX KpY>KKOBOH
paboTHI SBISETCS TO, UYTO OHA HAMPABIIEHA HA JOCTHIKEHUE 00YUYaIOMUMHUCS B OOJIBIIICH
CTEINEHU JINYHOCTHBIX U METANPEIMETHBIX PE3YJIbTaTOB.
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3ajgaum Kypca

Jlist peanuzanuu 1enei Kypca Tpedyercs pelieHue KOHKPETHBIX MPaKTHYECKUX
3as1ay. OCHOBHBIE 33]1a4¥ BHEYPOUHOU JEATEIBHOCTH MO (DU3UKHU:

* BBISIBJICHUE UHTEPECOB, CKIIOHHOCTEHN, CHOCOOHOCTEN, BOBMOKHOCTEH ydaIuxcs
K pa3JIM4YHbIM BUAAM JACSATEIbHOCTH;

* (popMUpOBaHUE TPEJICTABICHUS O SIBJICHUSX U 3aKOHAX OKPYKAIOIIET0 MHUPA, C
KOTOPBIMU HIKOJIbHUKHU CTAJIKHUBAIOTCS B TOBCEAHEBHOM JKU3HU;

* (popmupoBaHUE MPEACTABICHUS O HAYYHOM METO/IE MTO3HAHUS;

* pa3BUTHE UHTEPECA K UCCIEA0BATEIIbCKOU IEATETbHOCTH;

* pa3BUTHE OIBITa TBOPUYECKOM EATEILHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE HABBIKOB OPraHM3allMd HAYYHOrO TPYyHa, pabOThI CO CIOBapsIMU U
SHUUKJIIONEANSIMU, padOoThI ¢ 000pynOBaHKEM JlabopaTtopun «Touka pocTay;

* CO3[IaHUE YCJOBHUH JJIsl peaju3aldd BO BHEYPOUHOE BpeMsl MPUOOPETEHHBIX
YHUBEPCAIbHBIX YUEOHBIX AEHCTBUI B YPOUHOE BPEMSI;

* pa3BUTHE ONbITAa HEPOPMAIBHOTO OOIIECHHUS, B3AUMOJIECHCTBUS, COTPYAHUYECTBA;
pacipeHre paMmoK OOIIEHUS C COLILYMOM.

* (hopMupOBaHKE HABBIKOB MOCTPOCHUS (PU3UYECKUX MOJIEICH W OIpeAesieHUs
IPAHUL UX TPUMEHUMOCTH.

* COBEpIIEHCTBOBAHUE YMEHUN MPUMEHATh 3HAHUS MO (U3UKE I 00BSICHEHUS
SIBJICHUI TTPUPOJIbI, CBOMCTB BEIIECTBA, PEIICHUS PU3NUECKUX 3a]1a4, CAMOCTOSITEIIBHOTO
npuoOpeTeHUs] W  OLEHKM HOBOM uWH(pOpMAlMU  (PU3MYECKOrO0  COAEpKaHUf,
WCIIOJIb30BaHUs COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJIOTHIA;

* HCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH JIJIs1 pEIICHUS MPAKTUYECKUX,
YKU3HEHHBIX 33]1a4;

* BKJIIOYCHHUE YYAIIUXCS B PA3HOOOPA3HYIO JESITEILHOCTh: TEOPETHUYECKYIO,
MPAKTUYECKYIO, aHATUTHYECKYIO, IOMCKOBYIO;

* BhIpa0OTKA TMOKUX YMEHUU NMEPEHOCUTH 3HAHUS M HABBIKM HA HOBBIE (DOPMBI
y4eOHOM padoThI;

* pa3BUTHE COOOPA3UTEIBLHOCTH M OBICTPOTHI PEAKIMU TPHU PEHICHUU HOBBIX
pa3sTUYHBIX GU3MUECKHUX 3a/1a4, CBA3aHHBIX C MPAKTHYECKOM IeATeIIbHOCTHIO.

HamnpaBnennocTs mporpammsel — 1udpoBasi 1abopatopus. Y pOBEHb IPOTPAMMbI —
0a30BbIit. Bo3pacT oOy4aromuxcs: ot 12 et no 16 net. Cpok peanu3aiidu NporpaMMbl:
1 ron, 35 yacoB. Pabouas mporpamMma Kypca BHEYPOUYHOW NEATEIBHOCTH TO (hU3HKE
«JKcriepuMeHTapuil mo (u3MKe» MpeJHa3HAueHa JJig OpraHU3alld BHEYPOUHOU
nesTenpHOCTH — oOydarommxcs /-9  kmaccoB  BoponoBckoro  ¢unmmama  MBOY
«CTap0oXUIOBCKAs CPEIHSIS IIKOJIAY.
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IIlnanupyemsie pe3yJbTaThl OCBOCHHUS POIPAMMBbI BHEYPOYHOM AeATEJIbHOCTH
«IkcnepuMeHTapuii Mo (pu3nKe» (C UCMOJIb30BaHUEM 00opynoBanus «Touka
pocTta») B 7-9 Kiiaccax.

Peanuzarus nporpaMmsbl CIIOCOOCTBYET JOCTHKEHUIO CIEAYIONIUX Pe3yabTATOB:
JInyHOCTHBIE:

B cdepe JMYHOCTHBIX YHUBEPCATbHBIX YU€OHBIX IEUCTBUN yUAIIUXCS:

* y4eOHO-IIO3HABATENIbHBIII MHTEPEC K HOBOMY Y4YEOHOMY Marepually U CHocodam
pelIeHusl HOBOM 3a/1a4u;

* OpUEHTALUS HAa IOHUMAaHKE IPUYMH YCIIEXa BO BHEYYEOHOH NEATENbHOCTH, B TOM YHCIIE
Ha CAMOAHAJIM3 M CaMOKOHTPOJIb pe3yJbTaTa, Ha aHaJIW3 COOTBETCTBUS PE3YyJbTAaTOB
TpeOOBaHUSIM KOHKPETHOM 3a1a4u;

* CIIOCOOHOCTP K CAMOOLEHKE Ha OCHOBE KPUTEPHUEB YCHEIIHOCTH BHEY4EOHOH
NEATEIBHOCTH;

Obyuarowuiics noay4um 603MOACHOCMb 01 POPMUPOBAHUSL:

* BHYTPECHHEM MO3ULMHN IIKOJIbHUKA HA YPOBHE MOJIOKUTEIBHOIO OTHOLIEHUS K IIKOJIE,
NOHMMAaHHSA HEOOXOJMMOCTH YYEHHS, BBIP@XEHHOIO B IHpeodiagaHuud ydeOHO-
II03HABATEJIbHBIX MOTUBOB;

* BBIPQXEHHOUN YCTOMYMBON y4eOHO-TTI03HABATEIbHOW MOTUBALIUY YUYEHHS;

* YyCTOMYMBOIO Y4eOHO-[103HABATEILHOTO HHTEPECA K HOBBIM OOIIUM CIIOCO0aM pelIeHus
3a1ad.

MeranpeamerHbie:

B cepe peryasiTHBHBIX YHUBEPCATbHBIX YUEOHBIX AEUCTBUIN yUaIIMXCA:

* [UNTAHUPOBATH CBOM JICUCTBUS B COOTBETCTBHUM C ITOCTABIICHHOW 3aJa4€il U yCIOBUSMH
€€ peaJIn3alny, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

* YUUTBHIBATh YCTAHOBJICHHBIE MTPABHJIA B TUIAHUPOBAHUU M KOHTPOJIE CIIOCO0a pelIeHMS;

* OCYILECTBJIATh UTOTOBBII W MOIIArOBBIA KOHTPOJIb IO PE3YJbTATY;

* OLEHUBAaTh IIPaBUJIBHOCTH BBIIIOJIHEHUS JIEWCTBHS HAa YPOBHE aJEKBaTHOMU
PETPOCTIEKTUBHON OLIEHKH COOTBETCTBHUS PE3yJbTAaTOB TPEOOBAHUSAM JTAHHOW 3aJauu U
3aJ]Ja4HOM 00J1aCTH;

* aJICKBATHO BOCIIPMHUMATH IIPEUIOKEHHS U OLEHKY YUUTEJEH, TOBAPUILEH, POJAUTENEH
U JPYTUX JIOAEH;

* pa3nuyaTth Coco0 U pe3ynbTaT ACHCTBHUSL.

Obyuarowuiics noxy4Yum 803MOACHOCIb HAYYUMCL:

* B COTPYJHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yUE€OHBIE 3aa4H;

* IPOSIBIISATH O3HABATEIbHYIO MHUIIMATUBY B YUEOHOM COTPYHUYECTBE;

* CaMOCTOSITEJILHO aJICKBAaTHO OIICHUBATh MPABUIBLHOCTh BBINIOJHEHUS JECUCTBUS U
BHOCHUTb HEOOXO/IMMbIE KOPPEKTUBBI B UCIIOJHEHHE KaK 110 XOAY €ro pealn3aluu, Tak u
B KOHIIE IEUCTBUS.

B cdepe no3HaBaTebHbIX YHUBEPCATIbHBIX YUEOHBIX NEUCTBUN yUAIIUXCS:

* OCYHIECTBJISATH TOUCK HEOOXOAMMOM HH(POPMAITUHU TSI BBITIOTHEHUSI BHEYUCOHBIX

3aJlaHUi C UCTIOJIb30BAHUEM YyUEOHOM JIUTEpaTyphl U B OTKPHITOM MH(DOPMAITMOHHOM
MPOCTPAHCTBE, YHIUKIIONEANM, CIIPABOYHUKOB (BKIIIOYAsI 3JIEKTPOHHBIE, IU(PPOBEHIE),
KOHTPOJMPYEMOM IpocTpaHcTBe MHTEpHETA;
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* OCYIIECTBIIATH 3aNUCh ((hUKCcaINIO) BEIOOPOYHOM HH(POpMAITUK 00 OKPYKAIOIIEM MUPE
U 0 cebe caMoM, B TOM yucie ¢ noMoinbio nuacrpymentos UKT;

* CTPOUTH COOOIIIEHHUSI, TPOCKTHI B YCTHOM U MUCbMEHHOU (hopMme;

* IPOBOJIMTH CPABHEHHE U KJIACCU(DHUKALIMIO 11O 33JJaHHBIM KPUTEPUSIM;

* YCTAHABJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U B U3yYaEMOM KPYTe SIBJICHUM;

* CTPOUTH pacCykJieHus B (hOpMe CBSI3U MPOCTHIX CYXKJIEHUH 00 00BEKTE, €r0 CTPOCHNUH,
CBOMCTBax M CBS3AX;

Obyuarowuiics noayuum 603MOHNCHOCHb HAYUUMbCL:

* OCYILIECTBISITh PACHIMPEHHBI TOUCK WHGOPMAIMK C HCIOJIb30BAHUEM PECYPCOB
oubmorek u cetu HTEepHeT;

* 3aMKUChIBaTh, (PUKCHUPOBATH MHGPOPMALMIO 00 OKPYNAIOIIUX SIBICHUSX C MOMOIIBIO
uHctpymeHntoB UKT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOILIEHUS B YCTHOW U MMCbMEHHOH PopMme;

* OCYIIECTBJIATH BbIOOp HambOosiee 3G(PEKTUBHBIX CHOCOOOB pEIICHUs 3a1ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTMYECKOE pAaCCYXJCHHE, BKIIOYAIOIIEE YCTAHOBJIECHUE MPUYUHHO-
CJICACTBEHHBIX CBS3EH;

* MOTYT BBINTH Ha TEOPETUYECKUH YpPOBEHb pEIICHMS 33Jay: pEIICHUE IO
ONpENICICHHOMY IUIaHY, BJIAJICHUE OCHOBHBIMM IIPUEMAMHM PEUICHUS, OCO3HAHUSA
JEATEIBbHOCTH I10 PELICHUIO 3aa4H.

B cpepe kOMMYHUKATHUBHBIX YHUBEPCAIBHBIX YUCOHBIX IEUCTBUI yUaAIIMXCS:

* aJICKBaTHO MCIIOJIb30BaTh KOMMYHUKATUBHBIE, IPEXKIE BCETO - pEUEBbIC, CPECTBA AJIS
pEIICHHS Pa3IMYHbIX KOMMYHHKATUBHBIX 3a7[a4, CTPOUTh MOHOJIOTHYECKOE COOOIIECHHE,
BIAJETh JUATOTHYECKON (HOpMOI KOMMYHUKAIINH, UCTIONIb3YS, B TOM YHCJIE CPEICTBA U
uHctpymeHnTbl UKT 1 qucTaHiinoHHOro 00IIeHN s,

* JIONyCKaTh BO3MOYKHOCTh CYLIECTBOBAHUS Y JIIOJIEH pa3IMYHBIX TOYEK 3pEHUS, B TOM
YHUCJI€ HE COBMAJAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA MO3ULUIO MTAPTHEPA
B OOILIEHNH U B3aUMOJIEUCTBUH;

* YUWTHIBaTh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHAIMU PA3JIMYHBIX MO3UIUI B
COTPYITHUYECTBE;

* popMynHpoBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO;

* IOrOBapUBaThCS U MPUXOJUTH K 00I[EMY PELICHUIO B COBMECTHOM J€SATEIIbHOCTH, B TOM
YHCJI€ B CUTyalluu CTOJKHOBEHHS] HHTEPECOB;

Obyuarowuiics nOxY4Um 803MOHCHOCHb HAYYUMBCL:

* YYUTHIBATh U KOOPJUHUPOBATH B COTPYAHHYECTBE OTINYHBIC OT COOCTBEHHOW TO3UITUU
JIPYTUX JIFOJEH;

* YUUTBHIBATh pa3Hble MHEHUS M UHTEPECH 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH U MOAXO0/I0B K PELICHUIO MPOOIEMBI;

* apryMEHTUPOBATH CBOKO MO3ULHUI0 U KOOPAUHUPOBATH €€ C MO3ULHSIMHU NapTHEPOB B
COTPYIHHUYECTBE MPHU BbIPAOOTKE OOIIETro PEIIeHNs] B COBMECTHOM JAESTENbHOCTH;

* 3371aBaTh BOMPOCHI, HEOOXOIUMBbIE NJIi OpraHU3alud COOCTBEHHOM NEATEIBHOCTH U
COTPYIHHMYECTBA C MMAPTHEPOM;

* OCYHICCTBJIATH B3aUMHBIM KOHTPOJIb U OKa3bIBATb B COTPYAHHYCCTBC HCO6XOI[I/IMYIO
B3aNMOIIOMOIIb.
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IIpeamerHbIe:

- OPUEHTHPOBATHCS B SABJICHUSAX U OOBEKTaX OKPY>KAIOIIEr0 MHUpA, 3HATh IPAHULIBI X
IIPUMEHUMOCTH;

- IOHUMATh OMNpe/eNeHUs (PU3NUECKUX BEIMYMH U IOMHUTH OTpeAesione GopMyIbl;
- IOHUMATh KAKUM (PU3MYECKUM NPHUHIMIAM M 3aKOHAM MOJUYUHSIOTCS T€ WM HHbBIE
OOBEKTHI U SIBJICHUS TIPUPOJIBI;

- 3HAHME MOJIETU MOMCKa PeIIeHUH A7 3a7a4 1o (QU3HKeE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKHU.

- IPUMEYATh MOJIEJH SBJICHUN U 00BEKTOB OKPY>KAIOIIETO MUPA;

- AaHAJIN3UPOBATH YCIIOBUE 33/1a4HU;

- iepeopMyIUPOBATH U MOACINPOBATh, 3AMEHATH UCXOTHYIO 3a/1a4y JPyTo;

- COCTABJIATH IIJIaH PELICHUS;

- BBIIBUTATh U IIPOBEPSTH NPEAIAraeMbI€ JUIsl PEIICHUS TUIIOTE3bI;

- BJIAJICTh OCHOBHBIMM YMCTBEHHBIMH OIIEPALMSAMH, COCTABISIOMINMH ITOMCK PEIICHUS
3a/a4u.

Conep:kaHue nporpaMMbl BHEYPOUYHOI J1eAITEJIbHOCTH
7 kjaacce

BBenenue. Beonnoe 3ansitue. Llenu u 3anaum kypca. TexHuka 6€30MacHOCTH.

Poab 3xcniepuMeHTa B KM3HH YeJI0BEKA.

Teopus: VI3yduTb OCHOBBI TEOPHUH MOrpertHoCcTe. [lorpemHocTu npsiMbIX ¥ KOCBEHHBIX
M3MEpPEHUM, MAaKCUMAJIbHAs TTOrPEITHOCTh KOCBEHHBIX U3MEPEHHUH, YUET OTPEIIHOCTEN
U3MepeHuil npu mnoctpoeHuu rpadukos. [IpeacraBieHue pe3yabTaTOB M3MEPEHUN B
dbopme TabauIl u rpaduKoB.

Ilpakmuka: OCHOBBI TEOpPUM TMOTPELIHOCTEH TMPUMEHATH TMPU BHIIOJHEHUU
HKCIIEPUMEHTAJIbHBIX 33/1a4, TPAKTUYECKUX PadoT. (C HCMOIb30BaHMEM 000PY/I0BAHUS
«Touxka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTU.

[IpuBoAUTH IPUMEPHI OOBEKTOB U3yueHUs PU3HKHU ((pusnyeckue siBIeHUS, puzndeckoe
TEJ0, BEUIECTBO, puznueckoe nojue). Habmonate 1 aHaau3upoBaTh pU3nUYeCKue IBICHUS
(pukcupoBaTh U3MEHEHHS CBONCTB OOBEKTOB, CpaBHUBAThL HUX U 0000IIATH).
[103HaKOMHTBCS C HKCIIEPUMEHTAIILHBIM METO0M HcclieoBaHus pupoasl. COopka
npuOOpPOB U KOHCTpYKIMH. Mcrnonp30BaHne U3MEPUTENbHBIX MPUOOPOB. BrinmoaHeHue
71a00paTOPHBIX U MPAKTUYECKUX paboT. J{narHocTika u ycTpaHeHne HeUCIPpaBHOCTEN
npuOopoB. BricTpanBaHue runore3 Ha OCHOBAaHUU UMEIOIINUXCS TAHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE 1 HEpaBHOMEpHOE JBMKeHue. [ padudeckoe mpencraBieHne
nBukeHus. Pemienune rpaduueckux 3aaad, pacueT MyTH M CpeJHEH CKOPOCTH

HepaBHOMEpPHOTO ABWKeHUs. [loHsTne uHepuun U uHepTHOCTU. LleHTpoOexHas cuna.
[IpumeHeHre NaHHBIX (PU3NYECKUX TMOHATUN B KU3HENECSATENLHOCTH udenoBeka. Cuia
YOPYTOCTH, CUJIA TPEHUS.

Ilpakxmuka: VccnenoBanue 3aBUCUMOCTU CHUJBl YIPYINOCTH, BO3HHKAIOIIECH B

NpYy>KUHE, OT CTeneHu aedopmaiuu npyxuHbl. Onpeaenenue kodpuimenta TpeHus Ha
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TpuboMeTpe. (¢ ucnoab3oBaHueM o6opynoBanus «Touka pocray)

HccnenoBanye 3aBUCUMOCTH CHIIBI TPEHHSI OT CHIIBI HOPMAJIbHOT'O JTABJICHHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OEsIMENbHOCTIU.

Ananmu3 Tabmun, rpadukoB, cxeM. [lonck OOBSICHEHHS HAOIIOAACMBIM COOBITHSIM.
Omnpenenenre CBOWCTB MPUOOPOB MO UEpTEKaM M MOJEISIM. AHAIM3 BO3HHUKAIOMIMX
npoOiemMHbIX cutyanui. M3o0paxkaTh cucTeMy KOOPAMHAT, BBIOMpATh TEJIO OTCUETA U
CBA3bIBATh €T0 C CHUCTEMOW KOOpAWHAT. lCnoib30BaTh CUCTEMY KOOPAMHAT IS
U3Y4YEHUS] TPSIMOJIMHEHHOTO ABMkKeHUs Tena. COopka mHpuOOpOB M KOHCTPYKIIUH.
Hcnonb3oBaHue W3MEPUTENbHBIX  MPUOOpPOB. BblMonHEeHHEe  1a0OpaTOPHBIX |
NpakTHYeCKUX paboT (¢ wucnmoab3oBaHueM oOopynoBaHusi «Touka pocray).
JlmarHocTtvka M yCTpaHEHHE HEHCHIpPaBHOCTEW MpuOOpOB. BricTpamBaHue rumore3 Ha
OCHOBAaHWH MMEKIIMNXCS JaHHbIX. KOHCTpynpoBaHue U MOAENHpPOBaHUE. BrinoaHeHUE
3aJlaHul 10 YCOBEPUIEHCTBOBAHUIO MPUOOpPOB. Pa3paboTka HOBBIX BApUAHTOB ONBITOB.
PazpaboTka u mpoBepka METOJUKH SKCIEPUMEHTAIbHOW paboThl. PaboTta B Mamibix
rpynmnax. AHaIA3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHUE, JCHCTBUS.
[IpencraBnenune pe3ynbTaToOB MAPHOM, TPYIIIOBOMN JIEITEILHOCTH. Y YacTUE B IUAJIOTE B
COOTBETCTBHH C MPABUIIAMHU PEUEBOTO IMOBEICHU.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackams, rTHApoCcTaTHYECKOE JaBJICHUE,
COOOIIAIOILIUECS COCY/ b, THAPABINYECKHE MAIIIUHBI.

Ilpakmuka: 3a0auu. BHITAJIKUABAIONIAS CUJIA B PA3JIMYHBIX CUCTEMAX; MPUOOPHI B 3a/1a4ax
(cooOmaromuecs ~ cocynabl,  THAPABIMYECKHME  MAallMHbI,  pblyard,  OJIOKH).
DKCnepUMEHTAIbHBIE 3a/IaHUS

1 )uzmepenue cuiibl Apxumena, 2)u3MepeHrue MOMEHTA CHJIbI, ACHCTBYIONIETO HA phIyar,
3)uszmMepeHue

paboThl CWJIBI YNPYrOCTH NpPU TMOIBEME TIpy3a C MOMOIIbI MOABMXKHOIO WIU
HETIOBIDKHOTO OJIOKA. (€ MCMOJIb30BaHUeM 00opyaoBanus «Touka pocTay)
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesAMENbHOCU.

AHnanu3 Tabnun, rpadgukoB, cxeM. [louck o0OBACHEHHsS HAONIOAAEMBIM COOBITHSIM.
COopka npubOOpoB U KOHCTPYKIMH. lcmosib3oBaHUWE W3MEPUTEIBHBIX MPUOOPOB.
BreimonHenne nabopaTopHbIX M NPAKTHUECKUX paboT. J[MarHocTMka M ycTpaHEHHE
HEUCHpaBHOCTEN npubopoB. BricTpanBaHue Trumore3 Ha OCHOBAaHUU HUMEIOLIUXCSA
nanHbiX. KoHcTpyupoBanue u  MojenupoBaHue. PabGora B MallbIX — TpyIax.
AHanM3UpyIOT, BHIOUPAOT U 00OCHOBBIBAIOT CBOE pelleHue, aeictsus. [Ipeacrasnenue
pe3ynbTaTOB MAPHOM, TPYNNOBON JAesTeabHOCTH. [IoAroTOBKA COOOIIEHU U TOKIAI0B.
VYyacTtue B Auaiore B COOTBETCTBUHU € IPABUIIAMH PEYEBOTO MOBEACHUSI.

Crartuka.

Teopus: bnok. Peiuar. PaBHOBeCcHE TBEPABIX TEN. Y CIIOBHS paBHOBECUA. MOMEHT CHIIBI.
[IpaBuno momentoB. LleHTp TsbKecTn. HMccnmemoBaHue pasIWYHBIX MEXaHHMUYECKHX
cucteM. KoMOMHMpOBaHHbIE 33/1a4H, HCIIOIb3YS YCIIOBUS PABHOBECHS.

Ilpaxkmuka: VI3rotoBiaeHue paboTaroOIEi CHCTEMBbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eSAMENbHOCMU:

Ananmu3 Tabmun, rpadgukoB, cxeM. [louck oOBsSICHEHHS HAOIIOMAEMBIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO yYepTeKaM W MOJEISAM. AHAIW3 BO3HUKAIOIIUX

HpO6JICMHI>IX CHTyaHHﬁ. Ha6J'IIOI[aTB I[GﬁCTBPI@ ITPOCTBIX MECXaHHU3MOB. ITo3HakoMuTHCS
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¢ pu3nyeckoil MOJEINbIO «a0COMIOTHO TBEPIOE Teaoy». Pemars 3agaun Ha IPUMEHEHUE
ycioBusi(TipaBuia) paBHOBecusl pbiuara. IIpuMeHsTh ycioBue (IIpaBWIO) paBHOBECHUS
pelyara Ay OOBSICHEHHUS JEHUCTBUS DPA3IUYHBIX HHCTPYMEHTOB, MCIOJNb3yEMbIX B
TeXHHUKE U B ObITY. COOpKa mprOOpOB U KOHCTPYKIHA. Vcronp30BaHne N3MEPUTEIBHBIX
npuOopoB. BrinonHenue 1abopaTOPHBIX U MPAKTHUECKHUX paboT. J(narHoctuka u
yCTpaHEHHE HEUCIPABHOCTEH MNpuOOpoB. BrICTpanBaHuWe THUIIOTE3 HA OCHOBAaHUU
MMEIOIMXCS AaHHbIX. KOHCTpyMpoBaHne n MoaenupoBaHue. BeITOMHEHNE 3a1aHUM 110
YCOBEPIICHCTBOBaHUIO IpuOOopoB. PazpaboTka HOBBIX BapUaHTOB ONBITOB. Pa3paboTka u
IPOBEpPKa METOUKHU IKCIIEPUMEHTATBHON PaOOTHI.

Pabota B ManbIx rpynmnax. AHAIU3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE PEILICHUE,
nevcrBus.  [IpencraBineHue  pe3yiapTaToOB  MApHOW, TIPYNIIOBOM — JIEATENIBHOCTH.
[TonroroBka cooOmennit U AoKIagoB. OCYHIECTBISAIOT CAMOOLICHKY, B3aUMOOLIEHKY
JEATEIIBHOCTH. YUYaCTHE B THAJIOTE B COOTBETCTBUM C MPABUIIAMHU PEYEBOTO ITOBEICHHUS.

8 ki1ace

TenJioBblie sIBJIEHUS.

TenmoBoe pacmmpenue Ten. [Iporeccsl MIaBIeHNs U OTBEPACBAHUS, HCTIAPEHUS U
KoHJIeHcaluu. Temsonepenaya. BiaxkHOCTh BO3yXa Ha pa3HbIX KOHTUHEHTAX.
HHemoncmpayuu: 1. Habmonenue tasHus ybaa B Bojae. 2. CKOpocTH ucCHapeHus
pa3nuyHbIX KuUAKOCTeH. 3. TemnoBbie nBUraTenu Oy Iymiero.

Jlabopamopnwvie pabomei (¢ MCMOJb30BaHNEM 00opyaoBaHusi «Touka pocra»): 1.
W3meHeHus: IUHBI Tela MpU HAarpeBaHUM U OxJaxaeHuu. 2. OtiauBKa napaduHOBOTO
conmmatuka. 3. HaOmomenme 3a taBiaeHweM jbpaa 4. OT dYero 3aBUCUT CKOPOCTH
ucnapenus xuakoctu? 5. Habnroaenue TerionpoBoJHOCTH BOJIBI U BO3/1yXa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTU.

CamocTosTeNnbHO  (DOPMYIUPYIOT TMO3HABATENBHYIO 3aJady. YMEIOT C IOMOIIbIO
BOIIPOCOB J0OBIBaTh HEAOCTAIONIYI0 HH(popManuio. Mcnonb30BaHne HU3MEPUTETBHBIX
npubopoB. BrimonaHeHWe 1a0OpaTOPHBIX U TPAKTUYECKUX paboT. JlmarHoctuka u
YCTpaHEHHE HEUCTpaBHOCTEW mpUOOpoB. BricTpamBaHue rumore3 Ha OCHOBAaHUU
UMeroIuMXxcs JaHHbIX. KoHCTpyHpoBaHue U MOIeIMPOBaHHUE.
BrimonHenne 3aaHuil IO  YCOBEPIICHCTBOBaHUIO MpuOOpoB. Pa3paboTka HOBBIX
BapUAHTOB OIBITOB. Pa3paboTka u mpoBepKka METOMUKH SKCIEPUMEHTAIBHON palbOTHI.
PaGoTa B manbIx rpymnmax. AHaTU3UPYIOT, BRIOUPAIOT U OOOCHOBBIBAIOT CBOE PEIICHHE,
nevicteus. [IpeacraBienue pe3yabTaToB NAPHOW, TPYIIIIOBOM JAESATEIBHOCTU. Y YaCTHE B
JIAAJIOTe€ B COOTBETCTBUHU C MPABUIIAMHU PEYEBOTO MOBEACHUS.
DJleKTpU4YecKHe ABJICHUS.
Muxkpomup. Moaenu aroma, cymecrBoBasmne A0 Hadana XIX. Mcropus oTkpeiTus u
JNEWCTBHUS TaJbBAaHMYECKOIO 3JIeMeHTa. McTtopus co3maHus AIeKTpOGOPHON MaITuHEI.
OmnbiT BonpTa. DJIEKTPUUYECKUM TOK B AJIEKTPOJIUTAX.
Hemoncmpayuu: (¢ ucnosib3oBanueM odopyaoBanus «Touka pocray)
1. Moaenu aromoB. 2. ['agpBaHUYECKHE DJIEMEHTHI. 3. DiIeKTpodopHOi
MaiuHsbl. 4. OnbiTel Bonbra u ["ansBanu.
Jlabopamopnvie pabomsi: 1. Co3naHue TalbBaHUYECKUX 3JEMEHTOB U3 MOAPYUHBIX
CPEIICTB. 2. DIEKTPUUECKHUI TOK B )KUJIKOCTSAX CO3AAHUS «30JI0TOTO KIHOUUKAY.
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Xapaxkmepucmuxa OCHOBHBIX BUJOB JESTEIbHOCTH:

VYhpapisitoT CBOEM MO3HABATENbHOM M Y4eOHOH JEATENbHOCTBIO IOCPEJACTBOM
MTOCTAHOBKM LIEJIEH, TUIAHUPOBAHUS, KOHTPOJIA, KOPPEKIMHA CBOUX ACHCTBUI M OLIEHKU
YCHEMHOCTH ycBOeHUs1. CpaBHUBAIOT CIIOCO0 U pe3ybTaT CBOUX JICUCTBUI ¢ 00pa3iioM
- JIUCTOM compoBoXJaeHUs. OOHapyKUBAIOT OTKJIOHEHHS. OOIYyMBIBAIOT TPUUYUHBI
OTKJIOHEHUH. OCYIIECTBIIAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJb.  Mcmonb30BaHWE  M3MEPUTENbHBIX  MpUOOpoB.  BeimonHeHue
71a00paTOPHBIX M MPaKTHYECKUX paboT. /lmarHocThka W ycTpaHEHHWE HEHCIPaBHOCTEH
npubopoB. BricTpanBaHMe TUNOTE3 HA OCHOBAaHUM  HMMEIOIIMXCS  JIAHHBIX.
KoncTpynpoBanue u MOJAEIMpPOBAHUE.

DJIEKTPOMATHUTHBIE SIBJICHUS.

MarnutHoe Tonie B BemiecTBe. MarHuTHas ~aHoMmanus. MarHutHele  OypH.

PasHoBuiHOCTH ANEKTPOUZMEPHUTEIBHBIX pruOOpOB. PaznoBugHOCTH
ANEKTPOABUTATENEH.
Jemoncmpayuu (¢ ucnoJib30BanueM odopynoBanusi «Touka pocTay): 1.

HaFHHI[HOCTB ITOBCACHUA BCIICCTB B MAaIrHUTHOM IIOJIC. 2. Hpe?)eHTaI_[I/II/I 0
MarHuTHOM I10jie 3eMJM U O MarHUTHBIX 6yp51X. 3. I[GMOHCTpa]_II/I}I pa3HOBHIIHOCT€ﬁ

IIEKTPOU3MEPHUTEIBHBIX npuOOpoB. 4. HarmsinaocTts Pa3HOBHUJIHOCTEN
AIIEKTPOJBUTATENEM.

Jlabopamopnvie pabomwr: 1. VccnenoBaHue pPasiIUYHBIX 3JIEKTPOU3IMEPUTEIBHBIX
npruOOpOB.

Xapaxkmepucmuka 0CHOBHbBIX 8UO08 0esIMENbHOCU:
VYrpaBisioT CcBOeW MMO3HABATEIbHOM M y4eOHOW JAESATEIbHOCTHIO TOCPEICTBOM
ITIOCTAHOBKM LIEJIEW, TUIAHUPOBAHUSA, KOHTPOJII, KOPPEKIUH CBOUX IEUCTBUU M OLIEHKH
YCHEMHOCTH ycBOeHUsl. CpaBHUBAIOT CIOCOO M pe3yJbTaT CBOMX JAEUCTBUI ¢ 00pa3lioM
- JucTOM conpoBoxAeHUs. OOHapyKHUBalOT OTKJIOHEHUA. OOAYMBIBAIOT MPUYUHBI
OTKJIOHEHUHU. OCyIIECTBIIAIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.
Onruyeckue siBJICHMS.
HcToyHMKM CBeTa: TEIUIOBbIE, JIOMHUHECLEHTHBIE, WCKYCCTBEHHbIE. 3rortoBiieHue
KaMephbl - 00CKypa U UCCIIeJOBaHHE N300paKeHUs C MOMOILBIO MOJeIU. MHOTOKpaTHOe
n300pakeHue MpeIMeTa B HECKOJIBbKUX MIOCKUX 3epKaliaX. M3roroBUTh NEpUCKOII U C €ro
NOMOIUIbIO TIpOBecTH HabmoaeHus. [IpakThuyeckoe HCIONIb30BaHUE BOTHYTHIX 3€pKall.
3pUTenbHbIE WLIIO3UHM, MOPOXKJIAaeMble NpesioMiIeHHeM cBera. Mupaxu. PasBurtune
BOJIOKOHHOM ONTUKU. VICTIOIb30BaHNE 3aKOHOB CBETA B TEXHHUKE.
Hemoncmpayuu (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocray)
1. PaznuuHblie HCTOUHUKH cBeTa. 2. M300paxeHnue npeaMera B HECKOJIbKHUX
IJIOCKUX 3epkanax. 3. M3o0paxeHue B BOTHYTHIX 3epkanax. 4. Vcmons3oBaHue
BOJJOKOHHOMW  ONTHKWA. 5.  YCTpoWCTBO  (oToammaparoB, KUHOMNPOEKTOPOB,
KaJICUJOCKOIIOB.
Jlabopamopnvie pabomwi: 1. N3roroBineHue kamepbl - OOCKypa U HCCIEIOBAHUE
U300pakeHusl ¢ MOMOIIbI0 Mojenu. 2. [IpakTruueckoe npuMeHeHHe MI0CKUX 3epKal. 3.
[IpakTueckoe HCHOIB30BAHME BOTHYTHIX 3epkail. 4. M3rotoBineHuwe nepuckona u
HAOJIOICHUS C TOMOIIBIO0 MOJIEIIH.
Xapaxmepucmuka 0CHOBHbBIX 8UO08 0esAMENbHOCU:
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VYhpapisitoT CBOE€M MO3HABATEIbHOM M y4eOHOW JEATEIbHOCThIO IOCPEACTBOM
IIOCTAHOBKM LIEJIEH, IJIAHUPOBAHMS, KOHTPOJISA, KOPPEKLUN CBOMX JEWCTBUM U OLICHKU
YCIICITHOCTH YCBOGHUS. BhIIensioT u popMyIupyroT MO3HaBaTEIbHYIO 11eb. Boiaenstor
KOJIMYECTBEHHBIE XApPAaKTEPUCTUKH OOBEKTOB, 3aJaHHbIe ciloBaMu. [lpuHHUMaiOT
ITO3HABATEIIBHYIO LIEJIb U COXPAHSIOT €€ IIPU BBIIIOJIHEHUU

y4eOHbIX AeicTBUi. OcCO3HAIOT CBOM JACUCTBUA. VMIMEIOT HABBIKM KOHCTPYKTHBHOIO
OOIIEHNSI B MaJIbIX TPYIIIax.

YeoBek u npupoa

ABTOMaTHKa B Hauieu xu3Hu. [IpuMepsl UCIIOJIB30BaHUs AaBTOMAaTUYECKUX YCTPOKCTB B
HayKe, Ha Mpou3BoACTBE M B ObiTy. CpencrBa cBsizu. Paguo u TelneBUACHHE.
AnpTEepHaTUBHBIE HWCTOYHHMKM OSHEprud. Buawl smekrpoctanuui. HeobxoaumocThb
YKOHOMMH MPUPOJIHBIX PECYPCOB U UCIIOIB30BAHNUS, HOBBIX IKOJIOIMYHBIX U O€30IaCHBIX
TexHoJioruil. Hayka n 6e30nacHOCTb JIFOAEH.

Hemoncmpayuu: 1. poromaTepualibl ¥ clanbl MO TEME.

Jlabopamophwvie pabomul: 1. U3yuenue neicTBUil CPEACTB CBSI3U, PAJIUO U TEIICBUICHHUS.
Xapaxkmepucmuka 0CHOBHbBIX 8UO08 0esIMENbHOCMU:

CamMocTosATenbHO (HOPMYIHPYIOT NMO3HABATENIBbHYIO 3a/auy. YMeEWT (WM pa3BUBAIOT)
CHOCOOHOCTH C TOMOIIIbIO BOIIPOCOB JOOBIBATH HEAOCTAIOLIYI0 HH()OPMALIHIO.

9 kaace
Kunematuka
CriocoObl omnucaHus MexaHu4eckoro nBrkenus. Cuctema otcuera. [IpsmonuHeitHOe
JnBrxkeHue. [IpsaMoMHeiHOe paBHOMEPHOE JABUKEHUE MO IUIOCKOCTU. [lepeMenienue u
CKOpPOCTb NPU  PABHOMEPHOM  MPSIMOJIMHEMHOM  JBUKEHHM TIO  IIJIOCKOCTH.
OtHocuTenbHOCTh ABWXKEHUS. CrokeHWe JBMXeHuM. I[IpuHIUI HE3aBUCHUMOCTH
nekeHud. KpuBonmHelHoe nBmkeHue. JIBkeHHE Tejaa, OPOIICHHOTO IO yrioM K
ropu3oHTy. PaBHOMEpHOE IBMKEHHE 110 OKPYKHOCTH. YTJOBas CKOpocTh. llepuon u
yacToTa BpauieHusa. CKopocTh
Y YCKOPEHUE ITPYU PABHOMEPHOM JIBUKEHHUH 10 OKPYKHOCTH.
Jlabopamopuvie pabomet (¢ MCNoJIb30BaHUEM 000pyaoBaHus «Touka pocTay):
N3yuenue nBuxeHrst cCBOOOHO MAJAIOIIETO Tea.
N3ydeHne IBUAKEHHS IO OKPYKHOCTH.

Ipumepnvie membl RPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKEHHS TPHU HCIIOJIB30BAaHUM TpPEHAKEpa
«OeroBasi TOPOIKKaY.

Hcropuueckass pPEKOHCTPYKIHS ONBITOB [amwies 1Mo OnpelesieHHI0 YCKOPEHHS
CcBOOOIHOTO TIa/ICHHUS TEJl.

[TpuHIMTIBI pAOOTHI IPUOOPOB 1T K3MEPEHUST CKOPOCTEH U YCKOPECHUI.

[TpumeHeHne cBOOOTHOTO MAICHUS JIJIsl U3MEPEHHS PEaKIIMU YeJI0BEKa.

Pacyer TpaekTopumn ABMKEHUS IEPCOHAXKEU paccka3os P.Paco.

Xapaxmepucmuka OCHOBHbIX 6U008 OesmelbHOCMU. YTEHHEe W OOCYKIEHHE TEKCTa
cTareii MHTEPHET-CAWTOB, OOCYKICHHE JOKJIAJ0B M TPE3CHTAINN, COCTABJICHUE U
pelieHue 3a7a4, o0CyKaeHHe croco0oB pemenus (moaroroska k OI'D no gusuke).
JAnnamuka

I/IHCpHI/IaJII)HLIC cuctembl otcueta. Cuna. 3akonHbl HproToHa. I[BI/I}KCHI/IC TCIa IO
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JEWCTBUEM HECKOJBKMX CHJI. JIBJKEHME CHCTEMBbl CBSI3aHHBIX Tell. JIuHamuka
PaBHOMEPHOI'O JIBUKEHUSI MATE€pUAJIbHOM TOUYKHM MO OKPYKHOCTH. Kitaccel cui. 3akoH
BCEMUPHOTO TAroTeHUs. JBukenue mianer. ICKycCTBEHHbIE CITyTHUKH.
Conneunas cucrema. Mcropus pa3Butus npexacrasiieHuid o Beenennoi. Ctpoenue u
3BOJIIOIMS BeeneHHom.
Jlabopamopnwvie pabomei (¢ HcNOIb30BaHuEeM 000pyaoBaHusi «Touka pocray):
N3mepenue Macchl Tela C HUCMOJIb30BAHUEM BEKTOPHOTO PAa3NIOKEHUSI CHUJIBI.
N3yueHne KWHEMAaTUKHM W JUHAMUKA PABHOYCKOPEHHOrO [IBHKEHUSA (Ha mpuMepe
MaluHbel ATBy/1a). MI3yueHue TpeHust CKOJIbKEeHHUSI.
IIpumepHvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
Hcropuueckass peKOHCTpPYKUHs oONbITOB KyinoHa M AMOHTOHa 1O OMNPEAECICHUIO
BEJINYMHBI CUJIbI TPEHUS CKOJIbXKEHUS. [lepBble HICKYCCTBEHHBIE CIYyTHUKH 3E€MJIN.
Kak otnuuaroTcs MexaHWYeCKHe MPOLECcChl Ha 3eMJie OT MEXaHUUYECKUX IMPOIECCOB B
kocmoce? Temna Conneunoi cuctembl. OTKPBITUS HA KOHYUKE TIEpa.
Xapaxmepucmuka OCHOBHbIX 6UO08 OesAmeNbHOCMU. YTEeHUE U OOCYKIECHHE TEKCTa
CTaTeld MHTEpPHET-CAaWTOB, OOCYXJEHWE MOKIAJOB U TMPE3CHTAIUM, COCTABICHUE U
pelieHue 3aaad, 00CyxJieHre crnoco0oB penieHus (moaroroka k OI'D no usuke).
NMmnyiabce. 3aKoH cOXpaHeHUs MMITYJIbCA
Nmnynec. M3meHeHne wummynbca wmaTepuanbHOM Toukd. Cucrema Tenn. 3akoH
COXpPaHEHHS UMITYJIbCA.
IIpumepHvie memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
PeaxtuBHoe nBuxeHue B npupone. Paccnepoanme JITII ¢ nmomomipro 3akoHa
COXpPaHEHUS UMITYJIbCA.
Xapakmepucmuka OCHOBHbIX 6UO08 OesmeNbHOCmU. YTeHUE U OOCYKJICHHE TEKCTa
cTaTeld MHTEpPHET-CalTOB, OOCYXKICHHE MOKIAJAOB W IIPE3CHTAIMH, COCTABJICHUE H
pernieHue 3aaa4, o0cyxaeHne crnocoboB pemeHus (moaroroska k OI'D mo ¢pusuke).
CraTuka
PaBHOBecue Tena. MomeHT cuiibl. Y clloBuUsi paBHOBeCHs TBepAOoro Tena. [Ipocteie
MEXaHU3MBI.
Jlabopamopuvie pabomet (¢ MCNoJIb30BaHUEM 000pyaoBaHus «Touka pocTay):
OrnpenesneHue HEHTPOB MacC Pa3JIMUHbIX TeJl (TpHU criocoda).

IIpumepnvie membl RPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpuMeHeHue MPOCTHIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3E€MJIIHKU /10 HeOockpeOa.

HccnenoBanre KOHCTPYKIIUK BEJIOCHUIIEAA.

Xapakmepucmuka OCHOBHLIX 6U008 OesmelbHOCMU. YTEHHEe M OOCYKIEHHE TEeKCTa

CTaTeil WHTEPHET-CAMTOB, OOCYXJICHHE JOKJIAI0B W TPE3CHTAIMH, COCTaBICHUE U

perieHue 3aaa4, o0cyxaeHne crnocoboB pemeHus (moaroroska k OI'D mo ¢pusuke).

Mexanudeckue KoJae0aHUs U BOJIHBI

Mexanundeckue koiebanus. [I[peobpasoBanue 3HEPTUN MIPU MEXAHUYECKUX KOJICOAHMSIX.

MaremaTudeckuii u npy>KMHHBIN MasTHUKU. CBOOOHBIC, 3aTYXAIOIINE U BBIHYK/ICHHbBIC

kojebanus. Pezonanc. Mexanuueckue BoJHBI. [[1Ha U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopuvie pabomoi (¢ HCMOJIb30BaHHEM 00opynoBanns « Touka pocray):

N3yuenue xoneOaHuii HUTIHOTO MasTHUKA.

lIpumepHvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

CtpyHHBIE My3bIKaJlbHbIE MHCTpYMEHTHL. KoseOarenbHble CHCTEMBI B MPUPOAE U
11
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TEXHUKE.
Xapakxmepucmuka OCHOBHbIX 6UO08 OesmelbHOCmU. YTEeHUE U OOCYXKJIEHHE TEeKCTa
CTaTeil MHTEPHET-CANTOB, OOCYXJIEHHE J[OKJIAJ0B W MpPE3CHTAlUd, COCTaBJICHUE U
pelieHue 3a7a4, o0CyKAeHHe croco0oB pemienus (moaroroska k OI'D no gusuke).
JIEKTPOMATHUTHBIE KOJIe0aHUsI U BOJTHBI
[lepemenHbIil anekTpuueckuil Tok. KoisiebaTenbHbli KOHTYp. BbIHYyXIEeHHBbIE H
cBoOogHBIE DM KoJieOannsa. DM BOJIHBI U UX CBOMCTBA.
IIpumepHvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
[IpuHIMOBI paAMOCBSI3M W TeleBUAEHUA. Biusaue OM H3IydyeHHI Ha >KUBBIE
opraHu3Msbl. MI3rotoBieHne yCTaHOBKH JJI1 JEMOHCTPALMK ONBITOB 1o OMU.
OnektpomarauTHoe uziydueHue CBY-neun. Hcrtopuyeckass peKOHCTPYKLUS OIBITOB
Awmrepa.
Xapakmepucmuka OCHOBHLIX 6U008 OesamelbHOCmU. YTEHHE U OOCYKIEHUE TEeKCTa
CTaTeld MHTEPHET-CAaTOB, OOCYXJECHHE JOKIaJ0B M IMPE3CHTAlUM, COCTaBIECHUE U
perieHue 3aja4, 00cyxaeHue cnocooos pemieHus (moaroroBka k OI'D no ¢usuke).
Onruka
Hcrounnku ceera. JleldicTBUs cBeTa. 3aKOH IMPSAMOJIMHEWHOIO PacHpOCTPAHEHUS CBETA.
3akoH oTpaxeHus cBera. [loctpoeHne n300pakxeHnii B IIIOCKOM 3€pKaJie.
3aKOH IMPEJIOMJICHHUS CBETA Ha IJIOCKOM I'PaHMIIE JBYX OJHOPOJIHBIX IPO3PAYHBIX CPEN.
[Ipenomnenue cBera B mpusMme. Jlucnepcus cBeTa. SIBI€HHME MOJHOTO BHYTPEHHETO
orpaxeHnus. JIunzsl. Tonkue muH3b1. [locTpoeHne n300pakeHnid, CO31aBa€MbIX TOHKUMU
nuH3aMu. ['11a3 u 3penne. Onruyeckue npudOpHI.

Jlabopamopuwvie pabomei (¢ HCNOIb30BaHHEM 000opynoBaHusi «Touka pocra»):
DKcnepruMeHTaIbHAs MPOBEPKA 3aKOHA OTPAKEHUS CBETA.
N3mepeHne nokazaresns NpeaoMIeHUs BOIBI.
N3mepenne poKyCcHOro pacCTOsHUs COOUparoIIei JTMH3bI.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:
HcTropust uccneqoBaHusi CBETOBBIX SIBJICHUM.
Hcropuueckas peKOHCTpYKLUA Teneckona [ anumes.
H3rorosieHne Kajenag0CKoIIa.

Xapaxmepucmuxa OCHOBHbIX U008 OesimenlbHOCmU. YTeHHEe W OOCYXKIEeHHE TEeKCTa
cTaTeld MHTEpPHET-CaWTOB, OOCYXIEHHE MAOKIaJOB U TNPE3CHTAIUN, COCTABJICHUE W
peleHue 3aaa4, oocyxaeHue crnocooos pemienus (moarotopka k OI'D o ¢pusuke).
du3uKa aToMa M1 aTOMHOTIO0 s/Ipa

Crpoenue atoma. [lornomienrue u ucnyckanue cBera aroMamu. ONTHYECKUE CHEKTPHI.
Oneitel  Pesepdopna. Ilmanerapras wmoxaens aroma. CTpoeHHe aTOMHOIO —spa.
3aps1I0BOE€ U MAacCOBOE YMCia. SaepHble CUiIbl. DHEPTUsS CBA3U aTOMHBIX siAep. 3aKOH
paauoakTUBHOTO pacnana. Anbda- u Oerta-pacnaanl. [IpaBuna cmenienus. SnepHbie
peaxkuuu. Jlenenue u cuHTes siaep. Anepuas snepreruka. ctounnku s1neprun CoHua u
3Be31. Perucrpauus sSACpHBIX W3JIy4YeHUU. BiusHue pagvOaKkTUBHBIX H3JyYEHUN Ha
YKUBBIE OpTaHu3MBbl. Jlo3uMeTpusi. DKOJOTHUUECKHE TPOOJIeMbl SIIEPHON IHEPTETUKHU.
Ilpumepnvle memvlt nPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.!

Hcropus nuzyuenus aroma.

Nzmepenue KIIJ[ conneunoit 6atapeu.

HeBuagumeie H3JIyUYCHHSA B CIICKTPC HAI'PETHIX TCII.
12
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Xapakxmepucmuka OCHOBHbIX 6UO08 OesmeNbHOCmU. YTeHUE U OOCYXKJIEHHE TEKCTa
cTaTeil WHTEpPHET-CAMTOB, OOCYXXJIEHHE JOKIAI0B M TNpE3eHTAlMi, COCTaBJICHUE U
pelieHue 3a7a4, o0CyKAeHHe croco0oB pemienus (moaroroska k OI'D no gusuke).
®opmbl Opranu3anum 00pa3oBaTeIbHOI0 Mpouecca:

- TpynmnoBasd;

- MHIUBUIYyaIbHAS;

- (pponHTanBHAS.

Beaymme TexHosorum:

Hcnonb3yroTcss 3JEMEHTHI  CIEAYIOUUX TEXHOJOTUH: MPOEKTHAs, MPOOJIEMHOIO
oOydeHusi,  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHAS,  KPUTHYECKOTO  MBIILICHUS,
npoOJIEMHOr0 IUanora, UrpoBasi.

OcHoBHBIE MeTOABI PA00THI HA yPOKe:

Benymumu  metomamMu  0O0ydeHHUs  SIBISIIOTCS:  YaCTHUYHO-TIOUCKOBOM,  METOJ
MaTE€MaTUYECKOro MOJACIIUPOBAHUS, aKCHOMAaTUYECKU METO/,.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBISI€TCS JOMOJHUTENbHBIM, TO OTMETKA B 0aJiax HE CTaBUTCA.
VYyammiicst y4uTcs OUEHUBATh ce0sl U APYTHX CaM, YTO MO3BOJISIET pa3BUBaTh YMEHUS
caMOaHaJIi3a U CIOCOOCTBYET Pa3BUTHIO CAMOCTOSATEIbHOCTH, KaK CBOMCTBY JIMYHOCTH
y4daierocs. BbIsIBI€HHE MPOMEXYTOUHBIX M KOHEYHBIX pPE3yJbTaTOB Yy4YaIIUXCSA
MPOUCXOJIUT YEPE3 MPAKTUUECKYIO IESITEIIbHOCTD; 3a4E€THBIE pa0OTHI:

* TeMaTu4deckas Nmoja0opKa 3a7ad pas3IMyHOrO YPOBHS CJIOKHOCTH C INPEICTaBICHUEM
Pa3HBIX METOJOB PELICHUS B BHJE TEKCTOBOI0 NOKYMEHTA, NMpe3eHTAluH, (-
aHUMAaIMH, BUAEOPOJINKa i WeD - crpanunnb (caiita)

* BBICTABKa MIPOEKTOB, TPE3ECHTALIN;

* ICMOHCTpAIUsI SKCIIEPUMEHTA, KAYECTBEHHOM 337]a4M C KaU€CTBEHHBIM (YCTHBIM WJIU B
BUJIC MPUJIOKEHHUSA, B TOM YHCIIE, MPE3CHTALUEN) ONMMCAHUEM IpOIEcca Ha 3aHSATHUH,
(decTuBane 3KCIEPUMEHTOB; (PU3NUECKUE OTUMITAAIBI.
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KanennapHo-temaTudeckoe niaHUpoBaHue 7 KJace

HazBanue Tema ypoka Kou- | OcHoBHBIC Buabl | Ucmoub3oBa Hue
pasnena BO AesITeJIbHOCTH Ha o0opynoBaH us
yaco | ypoke LHeHTpa
B €CTeCTBEHHO
HAYYHOH U
TeXHOJIOTUY
eCKOM
HANPaBJIEeHH
ocrei
«Touka
pocray»
BBognoe 3zamsrume. Ilemm wu |1l [IpuBoauTh  mpumepbl  00bekTOB | KoMmbrOTEPHOE
Beenenne | 3anaun Kypca. Texnuxa usydeHuss  usuku  (PUIHUYECKHE | 0GOpYHOBAHKE
(19) 6E30MACHOCTH. SIBJICHUS, busnyeckoe TElo,
Poub Cucrema eIMHMUII, HOHATHE O 1 BEWLECTBO,  u3MMECKOe  NONC). Erovmiorenioe
IKCIEPUM | MPSMBIX u KOCBEHHBIX Habmopnats -~ u anamusuposats, o0opynoBaHue
(hnsnueckue SIBIICHUS
cHTa B M3MCPCHMAX (dpukcupoBaTh W3MEHEHHUS CBOICTB
JKM3HM | QU3NYECKUM DKCIIEPUMEHT. 1 OOBEKTOB,  CpaBHMBATh HUX X OO6opynoBanue
Ye0BeKa | Bujbl (buszngecKoro 0006mars).  Ilo3HaKOMHTBECS ¢ g
3v) OKCIIEPUMEHTA. SKCHEPUMEHTATEHBIM METOZOM | JIEMOHCTpAI[HIA
[lorpemHoCTh  U3MEpEHUSI. VICCJICIOBaHUS TPHPOJIBI
Buael norpemnocreit (BOCIIPOM3BOAUTD, ¢buxcupoBath
U3MEPEHUS. HN3MCHCHUA CBOMCTB O6’B€KTa,
Pacuér aHanm3uposats. COOpka mpubOpoB u
TOTPELIHOCTH N3MEPEHHS. KOHCTPYKIIMH. Hcnons3oBanue
JIaGoparopHas paboTa 1 gSMepHTeHBHHX HpHOOpOB. ObopynoBaue
BIIIOJTHCHUC J'Ia60paTOpHI>IX n
«M3mepenue obbema npakTHIecKux padot. Jluarnoctukau st nadopa-
TBeporo Tenay. IIpasuna yCTpaHeH e HemcnpasHocTeii | TOPHBIX pabor
o(hopMIICHHSIa00PATOPHON npubopoB. BeicTpauBanue rumnotes | AYICHHYCCKHX
pa60TBI- HAa OCHOBAHHUH HMEIOMIMXCS JTAHHBIX. OIIBITOB
Mexanuk | PaBHOMepHOE u 1 AHain3 TabnuL, Tpa@uKoOB, CXEM. O6opynoBaue
a (84) HEpaBHOMEPHOE ITouck 00BsICHEHUS Jutst Tabopa-
JBUKCHMSL. Ha0JII01aeMbIM COOBITHSIM. TOPHBIX paboT
I'paduaeckoe npencraBieHne 1 Omnpenenenrue CBOWCTB MPUOOPOB u
JIBUKEHUSI. [0 uepTekaM U MOJENIIM. AHaIU3 YYEHUUECKUX
Pemenue rpaguyecKux 1 BO3HUKAIOIINX POOJIEMHBIX OIIBITOB (Ha
3a/1a4, pacueT NyTH W CpeIHEn curyauuii. M300paxath cuctemy 6aze
CKOPOCTH HEPaBHOMEPHOTO KOOpJMHAT,  BbIOMpaTh  TEJO KOMILJIEKTOB
JIBU>KEHUS. OTCYETA M CBA3BIBATh €0 C st OI'D)
TorsTue MHEPIHH ul 1 CHCTEMOM KOOpJUHAT.
WHEPTHOCTH. Hcmons30BaTh CUCTCMY
lenTpobexxHas cuna. KOOpAWHAT AJIsA H3y4dCHMA
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Cuna  ympyroctd,  cuia MPSIMOJIMHEIHOTO JIBIDKEHUS
TPEHMUSI rena. COopka mnpuOOpoB U
JlaGopaTopHnas pabora KOHCTpyKUui. Mcnonbs3oBaHue
«HccnenoBanue 3aBUCUMOCTH M3MEPHUTEITBHBIX npuOOpOB.
CHJIBI YIPYTOCTH, BoimonHeHue J1abopaTOpHBIX |
BO3HHKAIOIIEH B MPAKTHUYECKUX pabor.
pYXHUHE, oT CTETIeHU J/lnarnoctuka U  ycTpaHEHHE
negopmanuu HEHCTIPABHOCTEH npuOOpOB.
OPYXKUHBD». BoicTpanBaHue  rumote3  Ha
JlaboparopHas paborta OCHOBaHUU UMEIOIINXCS
«Omnpenenenue nmaHHbIX. KoHCTpyupoBaHue u
ko3 PunmenTa MoJienMpoBaHue. BrInoigHeHne
TpeHHsI Ha TPUOOMETpEN. BaJlaHuil 0 yCOBEPILEHCTBOBA-
JIaGopaTtopHas pabora Huto npubopoB. Paspaborka
«MccnenoBanue 3aBUCIMOCTH HOBBIX ~ BapHaHTOB  OIBITOB.
CHUJIBI TPEHUS OT CHIIBI Pa3zpaboTka U IPOBEpKa
HOPMAJILHOTO JABICHUSI. METOJIMKH SKCIIEPUMEHTAIBLHOM

pabotel. PaGota B  MaibIxX

rpynmnax. AHaIU3UPYIOT, BHIOU-
paloT u OOOCHOBBIBAIOT CBOE
pemenue,aeiicteus. [Ipencras-
leHre pe3yJbTaTOB MapHOM,
[pYIIIOBOM NEeSTeNbHOCTH.
'Yuactue B JIAaIIore B
COOTBETCTBUM C  IpaBUJIaMU
€4EeBOT0 TOBEICHMUSI.

ObopynoBanue
VTSt
71a00paTOPHBIX
pabor wu
YUECHHYECKUX
onbITOB  (Haba3ze

KOMIIJICKTOB IJIA
orn)

ObopynoBanue
TUIst
1a00paTOPHBIX
pabot u
YYCHUYIECKUX
OIIBITOB

I'mapocrta
THKA
(129)

AHanu3 Ta0nuil, TpapuKOB, CXEM.
ITouck oObsicHEHN HAOIFO1aEMbBIM

[InotHocth. 3ajmaya  uaps
I'epona

Pemenne 3a1a49 MOBBITIICHHOM
CIIOKHOCTH Ha pacuer
INIOTHOCTH

BEIISCTBA.

coObrTrsiM. OnipezieNieHNe CBOICTB
MpUOOPOB TI0 YepTeXKaM U
MoJelnaM. AHaIN3 BO3HUKAIOIIINX
npobaeMHbIx cutyanuid. Coopka

Pemenne 3amay moBRITIIEHHON
CJIOKHOCTH

NprOOPOB M KOHCTPYKITHH.
Hcnonbs3oBaHue N3MEPUTENBHBIX

JlaBiieHnEe KHUIKOCTU W Tas3a.
3aKkoH
[Tackansa

nprOOpoB. BeimonHeH#e
J1a00PATOPHBIX U MPAKTUUCCKUX
pabort. lnarHocTrika U ycTpaHeHue

Coo0mraronyecs: CoCybl.

HEUCTPAaBHOCTEH PUOOPOB.

JlaGopatopHas paboTa

BricTpanBaHue runores Ha
OCHOBAHUU UMEIOIIUXCS TaHHBIX.

«H3roroBnenune MOJIENTN
dboHTaHa»

JlaGopatopHas paboTa
«H3roroBnenune MOJIENTN
dboHTaHA»

Konctpynposanue un
MoaenupoBanue. PaboTta B Manbix
rpymnmnax. AHaIU3UPYIOT,

3akoH [Tackans. /laBneHnue B
JKHJIKOCTSX W Ta3ax.
I'mapaBnnueckrie MalIvHBbL.
Coo0mraronirecs: CoCybl.

BBIOMPAIOT 1 00OCHOBBIBAIOT CBOE
pelienue, JeUCTBUS.
[IpencraBnenue pe3ynbTaToB
MapHOH, TPyNIOBON AEATENBHOCTH.

BrrTankusaromas cruia. 3aKkoH
Apxumena.

IToaroroska coOOILIEHUH H
IOKJIaJ0B. Y4YacTHe B JUAJIOTE B
COOTBETCTBUHY C TIPABHIIAMH
PEYEBOro MOBEICHMS.

O6opynoBaHue ais
JIEMOHCTpPALIMIA

ObopynoBanue s

JIEMOHCTpPALIMIA

O6opynoBanue
ISt
JlaGopaTopHBIX
pabot u
YUEHHUECKUX
ombITOB  (Haba3ze
KOMIIJIEKTOB
s OI'D

ObopynoBanue
st
JIEMOHCTpALUiI
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JlaGopatopHas paboTa
«BprsicHenne YCIIOBHS
TUTaBaHUS

TEI.

biok 3amay  Ha  3aKkoH
ITackans,

3aKOH ApXuUMena.

broxk 3amau  Ha
ITackans,
3aKOH Apxumena.

3aKOH

O6opynoBanue
ISt
J1a00paTOPHBIX
pabot u
YUECHUYECKUX
OIIBITOB

O6opynoBanue
JUIST
JIEMOHCTpALIUI

Craruka
(109)

bnoxk. Peryar.

PaBHOBecue
Mowment
MOMEHTOB.

TBEPAbIX  Te.
cunbel.  IIpaBuiio

Lentp TSIKECTH.
HccnenoBanue  pasiMyHBIX
MEXaHUYECKUX CUCTEM

KOM6I/IHI/IpOBaHHbIe 3aJa4u,

UCIIONIB3YsI YCIJIOBHS
PaBHOBECHSI.
KombOunupoBannbie 3a1a4u,
UCIIONB3YS YCIOBHS
paBHOBeECHS

JlaGopaTtopHast pabora
«M3roToBnenue padortaromiei

CUCTEMBI OJIOKOBY.
Odopmnenue

paboTHL.

Pabota HaJ MIPOEKTOM
«bnoxm».

JlaGopatopHas paboTa

«M3roroBnenue padoTaromei
CUCTEMBI OJIOKOBY.

JlaGopatopHas paboTa
«H3roroBnenue padoratromien
CUCTEMBI OJIOKOBY.

Odopmnenue paboTHI.

3amuTa MpoeKTOB.

AmHanu3 Tabnmi, TpaduKoB, CXEM.
Iouck oObsicHEHH HAOIIOJaEMbIM
coObITHsIM. OTipe/iesieHre CBOHCTB
npruOOPOB 10 YepTexKaM U
MOJIEJISIM. AHAJIN3 BO3HUKAIOILINX
npoOJIEeMHBIX CUTYaIHH.
Ha0uronath nefcTBUE MPOCTHIX
MexaHu3MoB. [lo3HakoMUTBCS ¢
(hm3ruecKoit MOJIETBIO «aOCOFOTHO
TBEpHOE Teno». Pemiars 3a1aun Ha
MpUMEHEHHUE YCIOBUS(TIPaBIIIa)
paBHOBecus pbruara. [IpumeHsTs
yCIIOBHE

(mpaBuiI0) paBHOBECHS pblyara Jajs
00BSICHEHHUS ACHCTBUS PA3TUUHBIX
HHCTPYMEHTOB, UCIIOJIb3YEMBIX B
TeXHHKe U B ObITY. COOpKa
prOOPOB U

KOHCTpyKuui. Mcnonp3oBanue
HU3MEPUTENIbHBIX TPUOOPOB.
Brimonnenue nabopaTOpHBIX U
MIPAKTUYECKUX PadOT.
JuarHoctrka 1 ycTpaHeHHe
HEUCTIPABHOCTEH MPUOOPOB.
BricTpanBaHue runores Ha
OCHOBAaHUH UMCIOLINXCS JAHHBIX.
Koncrpyunposanue

U MOZAETUpOoBaHue. BrimonHeHue
3aJaHUi 110 YCOBEPILIEHCTBOBAHUIO
pubopoB. Pa3paboTka HOBBIX
BapHaHTOB OIBITOB.

PazpaboTka u mpoBepka METOTUKU
9KCHEPUMEHTAILHON paboThI.
PaGota B MainbIx Tpymnmax.
AHanM3upyoT,

BBIOMPAIOT 1 00OCHOBBIBAIOT CBOE
peuieHue, 1eHCTBUSL.
IIpencraBnenue
pe3yJIbTaTOBIAPHOM,

IPYIIOBOH NESITENbHOCTH.
IToaroroBkacooO1ieHnii U
JOKJIaJI0B.

Ob6opynoBanue s
JIEMOHCTpPALUA

O6opynoBanue JJis
JIEMOHCTpALNA

Ob6opynoBanue
TSt
1a00paTOPHBIX
pabor wu
YYCHUYIECKUX
ombITOB  (Haba3ze
KOMILJICKTOB TSI

oro

O6opynoBanue

TSt
71a0b0paTOPHBIX
pabot
YYEHUYECKUX
OIIBITOB

Komneroreproe
obopynoBaHue
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Ha3Banue Tema ypoka Koa | OcHoBHBIE Bua| Ucnosb30BaHue
bl
TBO o0opynoBanust
4yaco LHeHTpa
B €CTeCTBEeHHOHAYYHOI
U TeXHOJIOTHYeCKOMH
HaNpaBJeHHOCTel
«Touka pocra»
Bognoe 3anstue. llenm u | 1 CamocrostenbHo  dopmynu- | OOopyaoBaHHE
TemoBsle | 334aun  Kypca.  TexHuka PYIOT IIO3HABaTEJIbHYIO 3aja- JUIs
gBTeHus | 0€30TMACHOCTH. 4y. YMEWT ¢ IOMOUIBIO | JE€MOHCTpaIuil
BOIPOCOB J10ObIBaTh HEIOCTa-
PaznooOpasue TEIJIoBbIX | 1 IOLIYIO UH(OpMALIHIO. O6opynoBanue
SIBJICHUU. TemnoBoe Hcnonb3oBanue uamMepu- JUISL
paclpeHue Ted. TeNbHBIX MPUOOPOB. Brimor- JIEMOHCTpAILL
HEHHeNa0opaTOPHbIX U Mpak- | Ui
JlabopaTopnas pabora 1 TH4eCKUXpadoT. Jlnarnocru- O6Gopynosanue
«/I3MeHeHus IIMHBI Tella IpU Ka U yCTpaHEHHUE HEUCIpaB- TUIS
HarpeBaHUU U OXJIAXKJICHUN. HOCTEHITpuOOpoB. BeicTpan- | maGoparopHeIxpaboTu
BAHUE THIIOTE3 HA OCHOBAHUM | YYEHMYECKUX
uMeroIuxcsganbix. KoHer- | onbrros
pyHpOBaHHE U MOJIETUPOBA-
Tennonepezlaqa HaoOmroneunne | 1 Hue. BelnoyiHeHue 3a1aHui 1o O60pyILOBaHI/Ie
TEIIONPOBOAHOCTH BOJBI U YCOBEPIIEHCTBOBAHUIO TPHOO- TUIS
BO31YyXa. POB. P8.3pa6OTKa HOBBIX Ba- I[GMOHCTpaHI/Iﬁ
puaHTOB OnBITOB. PazpaboTka
Y TIPOBEPKAMETOUKN
JlaGopatopHas paboTa 1 OKCIICPUMEHTAIbHOHPAOOTHI. Ob6opynoBanue ais
«M3mepenue ynenpHOu Pabora B Manbixrpymmnax. nabopaTopHBIX paboT
TEIJIOEMKOCTHU PA3IUYHBIX AHAIIM3UPYIOT, BBIOUPAIOT U 1 YYEHHUYECKUX
BEILIECTBY. 000CHOBBIBAIOTCBOE pemecHue, ONBITOB (mabaze
[InaBnenue u orBepaeBanue. | 1 nencreus. lIpencrasnenue KOMILIEKTOB
JlaGopaTopHas pabora pe3yNbTaTOBIIAPHOM, st O
«OTIUBKA IPYNIIOBOM 1€ TEIbHOCTH.
napaHOBOTO COJITATHKAY Yyactue B Tranore B
COOTBETCTBUH C NPaBUIAMH
JlaGopatopHas paboTa 1 peUEBOro IOBCACHHA Ob6opynoBanue ams

«Habmronenune
[UIABJIEHUEM JIbIIA»

3a

1abopaTOPHBIX paboT
Y YYCHUYECKUX
OIIBITOB
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Penrenue OJIMMITHATHEIX Ob6opynoBanue
3a/1a4 Ha ypaBHEHUE JUTST
TEIUIOBOro OanaHca JIEMOHCTpAIHi
Pemenue ObopymnoBanue
TUIs
JIEMOHCTpALUI
Hcnapenuve 1 KOHIEHCAIHsI. Ob6opynoBanue
JUTSE
JIEMOHCTpaLUi
CocraB atmocdepsl, O6opynoBanue
HaOJI0JICHUE ITepexo/ia JUTSt
HEHACBHIIICHHBIX [1apOB B JIEMOHCTpAIHi
HACBIIICHHBIC.
Bnaxnocts  BO3myxa  Ha ObopynoBanue
Pa3HBIX KOHTHHECHTAX JUTST
JIEMOHCTpaIui
Onektpuy | Mukpomup. Moaenu atoma, 'Y paBistoT CBOEH O6opynoBa Hue
eCKHe CYIIIECTBOBABIIIME IO Hayaa MO3HABATENIBHON U yueOHOMU TUIS
apmerms | XIX IEeATENbHOCTHIO TOCPEICTBOM JIEMOHCTpALIUI
Ucropus OTKPBITHS u [IOCTaHOBKH HeIen, | KommeroTepHoe
o MJIaHUPOBAHUS KOHTPOJIS
JeicTBUS P ’  OHTPOJIA, o0opynoBaHue
raJbBaHUYECKOTO JIEMEHTA KOPPCKLHH CBOMX ICUCTBHN 1
Vcropus P— OIICHKH YCTICIITHOCTH YCBOCHHUSI.
HEKTPO(OPHOIE CpaBHHBAIOT croco0 U
MALIHHBL [pe3ynbTaT CBOMX ACUCTBUM C
a31oM — JUCTOM
OnbITHI Boubra. obpasio cro KommnbrorepHoe
. MIPOBOXKICHUS.
ONEeKTpUYECKUM COLIPOBOMIC o0opyioBaHUE
TOK B HIIEKTPOITHTAX OOHapy>KUBAlOT  OTKJIOHEHHUS.
: OO0 1yMBIBAIOT TPUINHBI
Pemenne OJIMMIINATHBIX AYM 5 0 p O6opynoBanue
OTKJIOHEHU . OCYIIECTBISAIOT
3a/1a4 Ha 3aKOHBI TOCTOSH- ym TUTST
MOKOHTPOITb u .
HOTO TOKa CaMOKOHTPOJI JIEMOHCTpAINi
B3aUMOKOHTPOJIb.
HaOmronenue 3aBUCHMOCTH HCHOJ‘IBSOB&iI/IC ObopynoBanue
COTPOTHUBIICHUS TTPOBOTHUKA JUTS
OT TeMICDAT M3MEPUTENbHBIX .
paTyphl. 6 B JIEMOHCTpAIi
a6 5 MpuOOpPOB. BITIOJTHEHUE 06
oparopHas pabota i — OpyZlI0BaHUE
«Omnpenenenrne CTOMMOCTH 6 TUIsSt
" . MPAKTUIECKIX pabor. 6
3pacx00BaHHOM 1abopaTOPHBIX
J/l[narHoctTuka W  yCTpaHEHUE
JICKTPOSHEpTHH HEUCTIPaBHOCTEH MPUOOPOB pagor 1
M0 MOITHOCTHU MOTPEOUTENS U P PHOOPOB. YYEHUUECKUX
N BeicTpauBaHnue  rumnore3  Ha
M0 CUETUYUKY» OTIBITOB
OCHOBaHUU HMMEIOIIUXCS

imanHbIX. KoHCTpynpoBanue

M MOJACJIMPOBAHUC.
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Pemenue OJIMMITHAJHBIX | 1 CpaBHMBAIOT croco6 u O6opynoBaHue
3aJ1a4 PE3yJIbTaT CBOMX JECWCTBUU C il g
Ha TEIUIOBOE JEHCTBUE TOKA o0Opa3uom — JUCTOM JEMOHCTpAaIit
COIIPOBOXKACHHUSI.
DJeKTpOMarHuTHeIC sBIEeHUs. | 1 OGHAPYKHBAIOT — OTKIOHEHHS. Ob6opynoBanue
DIIEKTPOU3MEPUTEIILHBIE OGIYMBIBAIOT IPHYHHbI JUISL §
pUOOPHI. OTKJIOHEHUH. OCYIIECTBISAIOT ACMOHCTpAIH
MarnuTHas aHomaymsl. | 1 CAMOKOHTPOITH u | Obopynosanne
Maruuthbie B3aMMOKOHTPOJIb. JU1S]
Oypu J€MOHCTpALi
PasnoBugHOCTH 1
3JIEKTPOJIBUTATEIEH.
CgeroBble | McTounuku cBera: Temsiossle, | 1 'YpaBisioT cBOEH Ob6opynoBanue

ABJICHUS | JIFOMUHECLEHTHBIE [O3HABATENIBHOM M y4yeOHOM JUISt
OkcnepuMeHT HaOmoaeHue. | 1 e TEIbHOCTBIO IOCPEICTBOM JEMOHCTpaLuit
MHorokpatHoe u300pakeHue [NOCTAaHOBKH EJeH,
npeaMera B HECKOJBKUX MJIaHUPOBAHMS, KOHTPOJIA,
MIJIOCKUX KOPPEKLIMU CBOMX ACHCTBUN U
3epKajiax. OLICHKHU YCIIEIIIHOCTH YCBOEHHSI.
HzroroButh nepuckon u ¢ ero | 1 Bbigensior 1 GopMyIMpyrOT
MOMOIIbIO IIPOBECTH [103HABATCIIbHYIO LEJb.
HaOJI0IeHUS BbIIensAl0T  KOJIMYECTBEHHBIE
[IpakTryeckoe ncnob30- 1 XapaKTCPUCTUKH OOBEKTOB,
BaHMEC BOTHYTHIX 3€pKall 3alaHHBIC CJIOBAMU.
3pUTeTbHbIE WILTIO3HI, 1 [IpyHUMaOT MO3HABaTEIbHYIO
MIOPO’KIAEMBIE ITPETOMIIEHUEM [CIb M COXpaHAoT e HpH
cBeta. MHpaH. BBIIOTHEHUH y4eOHBIX
Ty — BOTOKOHHOMN | 1 JICHCTBUH. Oco3nator  cBoH
J— neiictBus.  ViMeroT  HaBBIKH
Hcrnonbs3oBaHuec 3aKoHOB | 1 KOHCTPYKTHBHOTO
TEXHUKE OOLIEHUS B MaJIbIX TpyIIax.

HaykaB | ABTOMaruka B Hamewu »xu3Hu. | 1 CamocrosaTtensHo  (opmymupyror | KoMIbroTepHOE

sku3un | Pamdo M TeneBuaeHue 1 TMO3HABATEIBHYIO 3a[ady. YMEKT | 0GopyI0BaHHE
AJlbTepHATUBHbBIC HCTOYHUKH | 1 (M1 pa3sBUBAIOT) CMOCOOHOCTE ¢
SHEpPIUH. BI/II[I)I IIOMOIIBIO BOIIPOCOB a0 OBIBaTh
SIEKTPOCTAHIIHIL HEJOCTAIOIYI0 HH(POPMAIHIO.
Hayxka cerogusa. Hayka u 1
0€e30MacHOCTh JTIOJEH.
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KanennapHo-temaTudeckoe mianupoBanue 9 kiace

Ha3Banmue Tema ypoka Koa | OcHoBHbBIE BuabI | Ucnosib30BaHue
pasneiia Hyec | AesAITeIbHOCTH HA YpOKe 00opy10BaHHA
TBO LHeHTpa
4acoB eCTeCTBEHHOHAYY
HOM M TEXHOJIO-
ruyeckoii Hampas-
JICHHOCTeH
«Touka pocra»
BBonnoe 3ansarme. llemn u | 1 CamocrosrensHo hopmynupyrot | KomnbroTepHoe
Beenenne 3amaun  Kypca. TexHuka MO3HABATEIbHYIO 3agady. | obopynoBaHue
(19) 0€30I1aCHOCTH. YMEIT ¢ MOMOIIBI0 BOMPOCOB
Kunemar Crioco6b1 onucanus 1 N0OBIBaTh Hepocraromyo | ObopynoBanue
uka (7 4) MEXaHUYECKOT O uH(bOpMaIHIO. TUTS
JIBUKCHIS Hcnonp30BaHne H3MEPUTEIBHBIX | IEMOHCTPALIUI
[IpamonuHeitHoe 1 npuOOpOB. Brinonnenue
pPaBHOMEPHOE JIBUKECHHE T10 1a00paTOPHBIX U
w1ockocTH. CMOTPS U3 KaKoH MPaKTHYECKHUX pabor.
TOYKHU HaOJIOIaTh JlmarHocTKa W YCTpaHEHHE
OTHOCHTEILHOCTD 1 HEHUCIPaBHOCTEHN MPUOOPOB.
neikenns. CI0KeHue BricTpanBanue  rumore3  Ha
JIBHIKCHUIA. OCHOBaHUU UMEIOIIUXCS
Jlabopamopnvie pabomoi: 1 naHHbIX. KoHCTpyHpoBaHue O6opynoBanue
«A3yueHue JBIKeHHs ¥ MOZICIIUPOBaHKe. BoIosHenue | g
cBOOOIHO I1a/IafOIIETO 3aannH 0 | raGopaTopHBIX
Tenay, «M3ydeHue 1Buxke- yCOBCPHICHCTBOBAHMIO pabor u
HUA Tena 1o npu6opoB. Y4EHHUYECKUX
KPYKHOCTHY Pa3paboTka HOBBIX BADMAHTOB | orpITOB
Kak wu xyma monerena 1 OTIBITOB. OGopymoBaHue
BUIIHEBas: KocTouka? Pacuer Paspaborka 1 TIpOBEPKA | 111a
TPAEKTOPUH JBIKCHUS TE U] MCTOTMKH 5 JeMOHCTpaIHii
nepcoHakeii paccKasos HKCHEPUMEHTAIBHOH  pabOoTHI.
P.Pacm o MioHxay3eHe Pabora B Mambix Tpymnmax.
Ucropudeckas pekoHCTpyK- | 1 AHaTM3MPYIOT,  BBIOMPAIOT 1 [OGopynopaue
1wst onbrToB Tamiest mo 0690HOBI>IBaIOT CBOC peleHue, | oo
OIIPEICTICHUIO YCKOPEHHUS (. ACUCTBUA. HpeﬂCTalfﬂeHHe . | nemoncparmii
pe3yIbTaTOB MAPHOM, TPYIIITOBOK
Omnpenenenne CKOpOCTU 1 NeATENBHOCTH.  Y4UacTHe B ObopynoBanue
PaBHOMEPHOTO JIBHIKCHUS auajore B cooTBercTBUHM ¢ | A
TIpH MCTIONE3OBAHUH TPCHA- TIPaBUJIAMHU PEYEBOTO JIeMOHCTpaIIHiA
xKepa «Oeropas JOpOXKKay. IOBEICHHSL.
JAunamuka | Cuia BoiM, cuia 1 O6opynoBanue
(84) yOeXKACHUSIIIN CUJIa - JUIsSt
dbusndeckast BeuanHa? JIEMOHCTPAIIMHT
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Jlabopamopnas paboma: 'Y paBistoT cBoeil | ObopynoBaHue Jyis
«M3MepeHne Macchl Tena» MO3HABATENIBHOM M y4eOHOH | 1abOpaTOpHBIX
JIBrxeHue Tena o MesATEeTbHOCTHIO TOCPEICTBOM pabot u
NEICTBIEM HECKOIBKUX CHII [TOCTAHOBKH Henen, | y4eHHYECKUX
[JIaHUPOBAHMS, KOHTpPOJIS, | ONBITOB
JIBuKEeHME CUCTEMBI KOPPEKLIMU CBOMX JAEUCTBUN U O0opynoBan ue
CBSI3aHHBIX Tel OLICHKH YCIEIIHOCTH YCBOCHUSI. JUTSL
CpaBHUBAIOT CI10co0 u JIEMOHCTpAIHi
Jlabopamopnvie  pabomoi: pe3yNbTaT CBOUX JICHCTBHU C OGopymoBanue
«3yuenue TpeHus 00pa3IoM — JIUCTOM TUIS
CKOJIbKEHUS» COIPOBOXKIACHHUSI. 1a00paTOPHBIX
OOHapYKUBAIOT pabot u
OTKJIOHEHHUS. OOnyMBIBAIOT | yUECHHYECKUX
[PUYUHBI OTKJIOHEHUW. | OIBITOB
JluHaMuka ~ paBHOMEPHOTO Hcmonb3oBanune Ob6opynoBanue
JIBMYKEHHS 110 OKPYKHOCTH M3MEPUTEIIBHBIX npuboOpoB. | st
BeinonHenne 1a0OpaTOPHBIX M | JeMOHCTpaIMi
Hcropus pa3ButHs npeacras- MNPaKTUICCKUX paboT. | O6opynosanue
JeHuii o BecenenHoii. JluarHocTuka ¥ YCTpaHEHHC | jis
ConHeyHasicucTeMa. HCHCIIPABHOCTEH IIPHOOPOB. JIEMOHCTpAIUI
OTKpbITUSI HA KOHYUKE Tepa. BeictpanBaHue — runores  Ha Ob6opynoBanue
[IepBbie HUCKYCCTBEHHBIC OCHOBaHMHU HMEIOIHNXCs U1
CITyTHUKH imanHbIX. KoHcTpynpoBanue JEMOHCTpALHI
3eMITH. 1 MOJICIIUPOBAHHUE.
Kak BbI IXTy Ha30BeTE... CamocrosrensHo popmynupytoT | KomnbroTepHoe
PeakTuBHOE  IBHXKEHHE B NIO3HABATEJIbHYIO 3aJa4y. o0opyoBaHuE
IIPUPOJE. YMeror (MM pa3BUBAIOT)
PaccnenoBanue JITII C CMOCOOHOCTh C OMOILBIO Kommnsroreproe
TIOMOILBIO BOIIPOCOB JI00BIBATH 000pyI0BaHUE
Nmnyasc 3aKOHa COXPaHEHUs HEJIOCTAIOLIYI0 HH(POPMALIHUIO.
3akon HMITyJIbCa PaGota B ManbIx rpynnax Haj
COXpaHeHMs JITOPUTMOM PEILLIEHUS 3a/1a4 110
UMITYJIbCA yKa3aHHOU TeMe (Ha Ipumepe
(3u) BUJIEOMATEPHUATIOB U3
WHTEPHETA).
Crarnka Jlabopamopnas paboma: 'YIIpaBJIsSIFOT CBOEH MO3HABATENb- Ob6opynoBanue
(2u) «OmnpeneneHue HEHTPOB Macc HOM u  y4uyeOHOW JesdTenb- JUIS
pa3IMYHbIX Ten (Tpm HOCTBIO TIOCPEJICTBOM IIOCTa- | JIAOOPaTOPHBIX
croco6a)» HOBKHU 11€JI€H, IUITAHUPOBAHMSI, pabot u
KOHTpPOJI, KOPPEKIHMH CBOMX | YYCHHMUYECKHUX
IMECTBUI M OLEHKM YCIIELI- | OIBITOB
IIpumeneHne MPOCTHIX HOCTH YCBOeHHUA. Bpiaensror u | KommberotepHoe
MexaHHU3MOB B CTPOUTENBCT- (GopMyIHpYIOT ~ HO3HaBaTelb- | 00OPYIOBaHHE

BE: OT 3EMIISIHKH JI0
HeOockpeba

HYIO 11eJ1b. BBIIETSAIOT KO-

[YCCTBCHHBIC XapaKTCPUCTUKU
O6’BGKTOB,33}I3HHBIG CJIOBaAMH.
HpI/IHI/IMaIOT TTO3HABATCJIIbHYIO

e W COXPAHSIOT €€ TIpH
BHITIOTHEHUH Y4eOHBIX JeiCT-
1532078 Nmerot HAaBBIKU
KOHCTPYKTUBHOTO OOIIEHUSI B
MaJbIX rpynmnax.

21




TOUKA \!pocm

Buner MasSTHHKOB M UX CaMoCTOSTETbHO O6opynoBanuena
Mexanu Kosie0aHuit dhopMynupyroT s
cerue YTo mepeHOCHT BOJIHA? MO3HABATEJIbHYIO 3ajauy. JEMOHCTpaIHit
KoJieOaHus
1 BOTHBI KonebatenbHble cucTeMbl B
(3u) MPUPOJIE U TEXHUKE
DJIEKTPO | DKCIIEpPUMEHTAIbHASAIIPOBEPKA IPazpaboTka HOBBIX BapUaHTOB KomnerotepHoe
MarHuTH | CBOKCTB OM BOJIH. onbITOB. Pa3zpaboTka u mpoBepka | oOopyaoBaHUE
bl HccnenoBanue METOJIMKHU SKCIIEPUMEHTAIBHOMN KommnbroTepHoe
KOJ1e0aHHUsl | BIIEKTPOMArHUTHOI'O PpaboThl. AHAIM3HUPYIOT, o0opyioBaHuE
H BOJHBI | u3nydenuss CBU-neun BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE
(24) CIICHHE, IEHCTBHS.
Onrtuka H3roroBnenue Moaenu 'YpaBisitoT CBOEH Komnerorepnoe
(4u) KaJIEWJOCKOIIA. IMO3HAaBATEILHON U o0opyIoBaHUE
OKCrepuMEeHTaIbHAs y4eOHOM JesITENbHOCThIO Ob6opynoBanue
poBepKa [OCPEACTBOM MTOCTAHOBKU LIENEH, | JuIst
3aKOHA OTPAKEHMsI CBETA. MJIaHUPOBAHUS, KOHTPOJIS, JIEMOHCTpALIHIT
KOPPEKIIUN CBOUX JECUCTBUM U
Jlabopamopnas paboma: OLICHKH YCIICIIHOCTH YCBOCHMUSI. O6opynoBanue
«M3mepenune nokazaresnst CpaBHUBAIOT CIIOCOO U Pe3yabTaT | JuId
NPEJIOMIICHUS BOJIBI CBOMX JICHCTBUH € 00pa3sLoM — n1abopaTOPHBIX
ITUCTOM COTIPOBOXKACHHUS. pabor u
OOHapyKUBAIOT YUSHHUYECKHX
oTkioHeHHUs. OO yMBIBAIOT OTIBITOB
Kax otnnyarorcs mokasarenu MPUYUHBI OTKIIOHCHHUH. Ob6opynoBanue
PEJIOMIICHUA IIBETHOI'O OCyIlIeCTBJIHIOT 1A
CTeKJa CaMOKOHTPOJIb U JIEMOHCTpALIHIT
B3alMOKOHTpPOJIb. PaboTa
B MaJbIX rpynnax. Pemenue
PKCIEPUMEHTAJIbHBIX 3a/1a4,
00CyXIeHIE Pe3yIbTaTOB,
MoCTpOeHHE rpaduuecKoit
BaBUCUMOCTH IOKa3aTels
MPEJIOMJIEHUS CBETA OT €TO
MaCTOTBHI.
dusuka [lornmomenue U UCIycKaHue IPa3zpaboTka HOBBIX BapHAHTOB Kommnbrorepuoe
aroma u cBera aromamMu. OnTHYeCcKue onbITOB. Pa3paboTka 1 POBEPKa | oGopymoBaHHe
ATOMHOIO | CIIEKTpBHI. METOJANKHU SKCTIEPUMEHTAIbHON
siapa (44) paboTel. PaboTa B MasbIx

Nsmepenue KIIJ| conneunoit
OaTapen

rpymnnax. AHaIU3UPYIOT,
bIOHUPAIOT U 0OOCHOBBIBAIOT CBOE

Bnusinne panroakTUBHBIX
W3JTy4YEHH I Ha YKHABBIE
OpraHu3Mbl

[pELLIEHHE, IEVCTBHUS.
[IpencraBieHue
[pE3yIbTAaTOB MAPHOM, IPYIIIOBOU

CnoocoObl 3alIUThI OT
PalMOAKTUBHBIX H3JTy4CHHH

MesITeILHOCTH. YUacTHE B
muanore B COOTBETCTBHUU C
HpaBI/IJ'IaMI/I pequoro IIOBCACHUAA.
IPermenue sKCriepuMeHTaIbHbBIX
Bamad.
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