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«O0 yTBepxkIeHUHN pabounx MporpamMmm

BHEYPOUYHOM JIEATENBHOCTH €CTECTBEHHO-HAYYHON

1 TEXHOJIOTMYECKOW HarpasieHHoCcTel «Touka pocray

PaGouyass nporpamma
BHEYPOUHOIi 1eATeJIbHOCTH N0 (pusuke 115 9 Kiaaccon
¢ HCIOJIb30BAHUEM 000PYI0BaHUS LleHTPa oOpa3oBanus «Touka pocray

Ha o6a3ze mnentpa «Touka pocta» obecrneuynBaeTcsi peanusamnus 00pa3oBaTEIbHBIX
[IPOrpaMM €CTECTBEHHOHAayYHON M TEXHOJIOTMYECKOM HAaINpaBIEHHOCTEH, pa3paboTaHHBIX B
COOTBETCTBUU C TpeOOBAHUAMHU 3aKOHOJATENbCTBA B cdepe o00pa3oBaHUA U C YYETOM
pexomenaauuii PenepanbHOro oneparopa yuedHoro npeamera «dusukar.

OOpaszoBarenbHas MporpamMma IO3BOJSIET HMHTEIPUPOBATh pealu3yeMble IMOAXOJBI,
CTPYKTYpY U COJEp>KaHHWE IPHU OpraHu3auuu oOydyeHUs XMUMHUU B 8 Kilaccax, BHICTPOEHHOM Ha
0a3e 1000ro U3 AOCTYIHBIX y4eOHO-MeToau4ecknX KoMiuiekcoB (YMK).

Ucnons3oBanue ob6opynoBanus «Touka pocra» mnpu peanusauuu jgaHHod Ol
MO3BOJISIET CO3AATh YCIOBUS:
* JUTSI paCIIUPEHUS COACPKAHUS MKOIBHOTO (pH3MdecKkoro oopa3oBaHus;
* JUIA TIOBBILIEHMS MO3HABATEIbHONW AKTMBHOCTH OOYYaloOIIUMXCS B TEXHOJOTHYECKOH 0biacTu;
* IS pa3BUTHS JUYHOCTH pEOEHKAa B TMporecce oO0ydeHus (PU3UKH, €ro CIOCOOHOCTEH,
(GbopMHpOBaHUS U YIOBJIETBOPEHHS COLIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;
* JuIst pabOTHI ¢ OJapEHHBIMU IIKOJbHUKAMHU, OpTraHU3alluU UX Pa3BUTHUS B PA3JIMYHBIX 00JACTSIX
00pa3oBaTeNbHON, TBOPUECKON EATEIbHOCTH.

IlnanupyemMble pe3y/IbTaThl OCBOCHHS NPOrPaAaMMbI BHEYPOUYHOMH
AeATeJIbHOCTH «JKCIepUMeHTa/IbHast pu3nka» (¢ Mcnojab30BaHuEeM
obopynoBanusi «Touka pocra») B 9 Kiaccax

Peanu3anus mporpaMmsbl CIOCOOCTBYET TOCTHKEHHUIO CISAYIONINX Pe3yJIbTATOB:
JIMYHOCTHBIE:
B cdhepe TMYHOCTHBIX YHUBEPCATHHBIX YI€OHBIX ICUCTBUN yUaAIIUXCS:
e yueOHO-TIO3HABATENbHBI MHTEPEC K HOBOMY y4eOHOMY MaTepHally U crocodam
peneHnst HOBOM 3a/1auu;
e OpHUEHTAIMs Ha MOHMMAaHWE NMPUYUH ycIieXxa BO BHEYUEOHOH NeATenbHOCTH, B TOM
YlUCJI€ HAa CAMOAHAJIM3 M CAaMOKOHTPOJb pE3yJibTaTa, Ha aHajlu3 COOTBETCTBUS PE3yJbTAaTOB
TpeOOBaHUSIM KOHKPETHOU 3a/1a4u;
® CHOCOOHOCTh K CaMOOIIGHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYYeOHOMU
JIeATEIbHOCTH;
Obyuarowuiics nOIyYuUm 803MOACHOCHb O POPMUPOBAHU:
® BHYTPEHHEH MO3UIMHU ILIKOJbHHKA Ha YPOBHE MOJOKHUTEJIbHOIO OTHOUIEHUS K
IIKOJIe, TIOHUMaHUs HEOOXOJMMOCTH YYEHHUsS, BBIPAXEHHOTO B TMpeobiagaHuu y4eOHO-
MO3HABATEJIbHBIX MOTHBOB;
® BBIPOXCHHOM YCTOWYMBON yu4eOHO-TTO3HABATEIIPHOM MOTHUBAIIMH YICHHUS;

® YCTOMYMBOTO Y4YeOHO-TIO3HABATEIIBHOTO HMHTEpPEca K HOBBIM OOIIUM CIoco0am
peIIeHHS 3a/1a4.



MeTanpeamMeTrHbie:
B cepe peryasiTHBHBIX YHMBEPCAJIBHBIX Y4eOHBIX AeliCTBHI yUALIUXCH:

® [UIAaHMPOBATh CBOM JEHCTBHSI B COOTBETCTBUM C IIOCTaBJIEHHOW 3ajnaued u
YCIIOBUSIMHU €€ peaju3aliy, B TOM YHUCIIE BO BHYTPEHHEM IIJIaHE;

® YYNTBHIBATH YCTAHOBJICHHBIC IpaBWja B IJJAHUPOBAHUU W KOHTpOJIE crocoba
peLeHus;

®  OCYILECTBJISATh UTOIOBBIM U MOIIArOBBIN KOHTPOJIb 10 PE3YJIbTATY;

® OLICHUBAaTh IPABUJIBHOCTh BBIIOJHEHUS JEHCTBUSI Ha YpPOBHE aJIeKBaTHOMU
PETPOCHEKTUBHOM OLIEHKU COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOW 3a/1a4M U 33Ja4HOU
obnacry;

® QJICKBaTHO BOCHPUHMMATH MPEMAJIOKEHUS U OLEHKY Y4MTeJel, TOBapHILEH,
poAUTENEN U APYTUX JIOJIEH;

e paziauuaTh CrocoO U pe3ysabTaT ACHCTBHSL.

Obyyarowuiics nOIYYUM 8603MONCHOCHb HAYYUMCA:

® B COTPYIHHYECTBE C YUMTEJIEM CTAaBUTh HOBbIE yUEOHbIE 3a7aUu;

® [IPOSBIATH I03HABATEIbHYIO HHUIIMATUBY B yU€OHOM COTPYJHUYECTBE;

®  CaMOCTOSITEIbHO a/IEKBATHO OLICHWBATh IPABMIIBHOCTH BBINOJIHEHHs JEHCTBUSA U
BHOCUTbh HEOO0XO/IMMbIE KOPPEKTUBBI B UCIIOJIHEHUE KaK 110 XOJy €ro peau3alyy, Tak U B KOHLE
JICHCTBHSI.

B cdepe mo3HaBaTe1bHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUIN ydaluXxcs:

® OCYIICCTBJISTH MOMCK HEOOXOMMMON MH(OPMAIUK TS BBHITIOJHEHUSI BHEYYEOHBIX
3alaHuil ¢ MCMOJNb30BAHMEM Y4YeOHOM JUTEepaTyppl M B OTKPBITOM HH(OPMALMOHHOM
IOPOCTPAHCTBE,  SHIMKIONEIUI, CHPAaBOYHUKOB (BKJIIOYAs  3JEKTPOHHBbIE, LHU(POBEIE),
KOHTPOJIMPYEMOM NpocTpaHcTBe MHTepHeTa;

® OCYUIECTBJIATH 3amuch ((pukcannio) BEIOOpOYHON MH(pOpMAIMKU 00 OKpY’KaroIieM
MHpe 1 0 cebe caMoM, B TOM 4HcJIe ¢ oMonibio nHcTpymenToB UKT;

® CTPOMUTH COOOIIEHHUSI, TPOEKThI B YCTHOM U MUCbMEHHOU hopme;

® TIPOBOJAUTH CPAaBHEHHUE U KJIacCU(DUKALIMIO 110 33JaHHBIM KPUTEPHSIM;

®  yCTaHaBJIMBAaTh IPUYMHHO-CJIEACTBEHHbIE CBSI3U B U3y4a€MOM KpyTe€ SIBJICHUI;

® CTPOUTh pacCyXIeHHs B (QopMe CBsI3U MPOCTBIX CYXAE€HUH 00 00BeKTe, ero
CTPOEHHH, CBOMCTBAX U CBA3AX;

Obyuarowuiica nNOIY4Um 603MOICHOCIb HAYYUMbCSL

® OCYUIECTBJIATHh PAacUIMPEHHBIH MOMCK MH(GOpPMAIMU C MCIOJIb30BAaHUEM PECYpPCOB
6ubnuotek u cetu MHTepHer;

®  3anuChIBaTh, PUKCUPOBATH HHPOPMAIMIO 00 OKPYKAIOLIUX SBJICHUSIX C MOMOIIbIO
nHctpymentoB UKT;

® OCO3HAHHO U NMPOU3BOJBHO CTPOUTH COOOIIEHUS B YCTHON U MUCbMEHHOU (opme;

® OCyIIeCTBIATH BbIOOp Hambosnee 3(PQEeKTUBHBIX CIIOCOOOB pelleHus 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUM;

® CTPOUTH JIOTHYECKOE pacCyXJIEHHE, BKIIOYAIONIEE YCTAHOBJICHHE IPUYUHHO-
CIIEACTBEHHEBIX CBS3CIL;

e MOryT BBIUTH Ha TEOPETHUYECKUH YPOBEHb pEIICHHs 3a7ad: pelIeHHe II0
OTpezieIeHHOMY IUIaHy, BJIaJIeHHe OCHOBHBIMU IIPUEMaMU PELIEHUS, OCO3HAHUS JESATEIIbHOCTH 110
PELIECHUIO 3a/1a4H.

B chepe kOMMYHMKATHBHBIX YHUBEPCAIbHBIX YU€OHBIX IEHCTBUHN ydaluxcsi:

®  QJICKBaTHO MCIIOJb30BaTh KOMMYHUKATUBHBIE, IPEKIE BCETO - PEUEBBIE, CPENCTBA
JUI peIIeHUs] Pa3JIMYHbIX KOMMYHUKAaTHUBHBIX 3ajlad, CTPOUTH MOHOJIOTHUYECKOE COOOIICHHE,
BIAJETh JIUAJIOTNYECKON (GOpMONH KOMMYHHMKAallMM, HUCIOJIb3Yys, B TOM 4YHCIE CpEACTBA U
uHcTpyMeHThl UKT 1 TUCTaHIIMOHHOTO OOIICHUS;

® JIOIyCKaThb BO3MOXHOCTb CYLIECTBOBaHMs y JIIOJIEH pa3IMYHbIX TOYEK 3pPEHHUS, B
TOM YHCJIE HE COBIAJAIOLIUX C €ro COOCTBEHHOM, U OPUEHTHPOBATHCSA Ha IMO3MIMIO NAapTHEpPa B



OOIIIEeHUY U B3aUMOJIEHCTBUY;
® VUHUTHIBATH Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAMHALUU PA3IUUYHBIX MMO3UIINI B
COTPYIHUYECTBE;
e (opmynupoBaTh COOCTBEHHOEC MHEHHE U TIO3UIIHIO;
® JIOrOBAapUBATHLCS U MPUXOIUTH K OOIIEMY PEIICHUIO0 B COBMECTHOM JESTEIILHOCTH, B
TOM YHCJIE B CUTYallUU CTOJIKHOBEHUS HHTEPECOB;
Obyuarowuiicst noxyyum 603MOACHOCHb HAYUUMbCA.!
® VUHUTHIBATh U KOOPAMHUPOBATH B COTPYIHUYECTBE OTIUYHBIE OT COOCTBEHHOM
MO3ULMHU JPYTUX JIOJIEH;
®  YVYHUTHIBATh PA3HBIC MHCHHUS K HHTEPECH U 000CHOBBIBATH COOCTBEHHYIO TTO3UIINIO;
® [IOHMMAaTh OTHOCHTEJILHOCTh MHEHUHU U TIOJIXOJIOB K PEIICHUIO TTPOOIICMBI;
® apPryMEHTHPOBATh CBOIO MO3UIIMIO U KOOPAUHUPOBATH €€ C MO3ULUSIMU TAPTHEPOBB
COTPYAHHYECTBE MPU BHIPAOOTKE OOIIIETO PEIICHUSI B COBMECTHOM JI€ATEILHOCTH;
® 3a7aBaTh BONPOCHI, HEOOXOIUMBIC JIJIsi OPTaHU3AIUN COOCTBEHHOU NEATEeIbHOCTUN
COTPYAHUYECTBA C IAPTHEPOM;
®  OCYLIECTBJISITh B3aUMHbBII KOHTPOJIb U OKa3bIBaTh B COTPYJIHHYECTBE
HEO0OXOAMMYIO B3aMMOIIOMOIIIb.
IIpexmeTHbIe:
® OpPHCHTHUPOBATHCS B SABJICHUSIX U OOBEKTAX OKPYKAIOUIETO MHUpPA, 3HATH TPAHUIIBI
WX MPUMEHUMOCTH;
® [IOHMMAaTh OMNpeACICHUs (U3NYECKUX BEIUYMH W IOMHHUTH OIPEACIISIONINE
dbopMmyibI;
® [IOHMMATh KaKUM (PU3UYECKUM MPUHIIUIIAM U 3aKOHAM MOJYUHSIOTCS T€ WIM UHBIC
0OBEKTHI U SIBJICHUS TIPUPO/IBI;
e 3HaHHWE MOJIENH MOWCKA PEHICHUI TS 3a/1a4 10 (PU3UKE;
3HATh TEOPETUUYECKUE OCHOBBI MAaTEMATUKH.
puMedaTh MOJICIH SIBJICHUN U 00BEKTOB OKPYXKAIOIIETO MHUPA;
AHAJIM3UPOBATH YCIOBUE 3a/1a4H;
nepedopMyIMpOBaTh U MOACIUPOBATh, 3AMEHSITh UCXOAHYIO 3a/1a4y IPYToH;
COCTaBJIATH IUJIaH PEIICHUS;
BBIJIBUTATh U MPOBEPSITH MPEAIAraeMble JIJIs1 PEUICHUS TUIIOTE3bI;
e BJAJIETh OCHOBHBIMH  YMCTBEHHBIMH ONIEPALIUSIMH, COCTABJISIOUIUMHU
MOMCKPEIICHUS 3aa4H.
Conep:xaHue NnporpaMMbl BHEYPOUHOH AesiTeibHOCTUKHeMaTHKa
CnocoObl  omucaHMsl ~ MEXaHMYecKoro  JBmwkeHus. Cucrema  oTcyera.
[IpssmonuHentHoe nBuxkeHue. lIpsMonMHElHOEe PaBHOMEPHOE IBMIKEHHE M0 IIOCKOCTH.
IlepemenieHue M CKOPOCTh IIPU PAaBHOMEPHOM IMPSAMOJIMHEMHOM JBHKEHUU IO IUIOCKOCTH.
OTHOCHUTENBHOCTh JBMKEHUA. CloKeHue IBWKEHUW. [IpuHIMI HE3aBUCUMOCTH JABUKECHHIA.
KpuBonuneitnoe nBuxkenue. JIBrkeHue Tena, OpOMIEHHOrO TOJA YyIJIOM K TOPH30HTY.
PaBHOMepHOE IBHXKEHUE IO OKPYKHOCTH. YTyoBasi cCKopocTh. Ilepuon m yacTtota BpaumieHus.
CKOpOCTh 1 YCKOPEHHUE MPU PABHOMEPHOM JIBUKEHHH MO OKPYKHOCTH.
Jlabopamopusie pabomui(c ucnonb3oBanueM obopyaoBanus «Todka pocTay):
N3yuenne aBuxkeHUs: CBOOOTHO MAAIOIIETO TEa.
N3ydeHune nBUKEHUS IO OKPYKHOCTH.
IIpumepHvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PADOM.:
OrnpezneneHre CKOPOCTH PABHOMEPHOIO JIBHXKEHHUS MPU HMCIHOJB30BAaHUU TpEHAXeEpa
«OeroBast JOPOKKay.
Ucroprueckass peKOHCTpYKLMS ONbITOB [anwies 0o ONpEAcNeHUI0  YCKOPEHHUS
¢BOOOIHOTO ITaI€HUS TEIL.
[Tpuniunsl paboTel MPUOOPOB TSI M3MEPEHHUsT CKOpPOCTed W yckopeHuil. [Ipumenenue
CBOOOJIHOTO TMAJCHUsI I HM3MEPEHHUs peakIMu dYelloBeKa. PacueT TpaeKTOpuM JABUKEHUS



nepcoHaxkeut pacckazon P.Pacmo.

XapakmepucmuKka 0CHOBHbIX U008 0esAmenlbHOCMU. YTEHUE U 00CYKIeHUE TeKCTacTaTel
MHTEPHET-CATOB, OOCYXJIEHHE [OKIaJ0B W MpPE3CHTAlMid, COCTAaBIEHUE M pEIIeHUE 3ajady,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JAunamuka

WNuepunaneueie cucremsl otrcuera. Cuna. 3akoHsl HplooToHa. J[BukeHue Tena moj
NEHCTBUEM HECKOJIbKUX CHI. J[BMJKEHHE CHCTEMBI CBSI3aHHBIX Tell. JluHamuKka paBHOMEPHOTO
JBUKEHUSI MAaT€PUAIbHON TOYKM 1O OKpYXHOCTH. Kiacchl cuil. 3aKOH BCEMHPHOIO TSITOTEHMSL.
JBuxenue rianer. VMIcKkycCTBEHHbIE CITYTHHUKHU.

Conneunas cucrema. Mcropus pasButus npexacrasieHuil o Bcenennoil. CtpoeHue u
3BOIIOIMA BeelenHoit.

Jlabopamopnvie pabomul (¢ ucniob30BaHNeM 00opynoBanus «Touka pocTay):

N3mepenue mMacchl Tea ¢ UCIOJIb30BAHUEM BEKTOPHOTO PA3JIOKEHHSI CUJTIBL.

N3ydyeHne KHHEMATHKU U JTUHAMHKH PAaBHOYCKOPEHHOTO JBMKCHUS (HA IPUMEPE MAaITHHBI
ATByna). MI3yueHue TpeHUs CKOJIbKEHUS.

IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

Hcrtopuueckas pekoHCTpyKuust onbIToB KynoHa 1 AMOHTOHA IO ONPEAETICHUIO BEIUYUHBI
CHUJIBI TPEHUS CKOJIbXKEeHUs. [lepBble MCKYCCTBEHHbBIE CITYTHUKU 3€MJIH.

Kak ornuuaroTcsi MexaHW4yecKue MpolLecchl Ha 3emiie OT MEXaHMYECKUX IPOIECCOB B
kocMoce? Tena ConmueuHoit cuctembl. OTKPBITHS HA KOHYUKE TIepa.

Xapaxmepucmuka 0CHOBHbIX U008 OesamelbHOCmU: YTeHUE U 00CYXJIeHUEe TeKCTa cTaTeit
MHTEPHET-CATOB, 00CYXXJ€HUE JOKJIAJOB M IPE3EHTALUN, COCTABIECHUE W pElICHHE 3a/ad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

HNmnyJbe. 3aKoH coXpaHeHUs] HMITYJ/IbCa

Nwmnynece. M3MeHeHne nuMITylibca MaTepuanbHOi Touku. Cuctema Ten. 3aKOH COXpaHEHUs
UMITyJIbCA.

IIpumeprvie memvi NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

PeaktuBHOEe aBUkenue B npupojae. PaccnenoBanne TII ¢ momMomibpro 3akOHA COXpaHEHHUs
UMITYJIbCA.

Xapaxmepucmuka oCHOBHBIX U008 OesimeNbHOCmU. YTEHUE U 00CYKJEeHUE TeKCTacTarel
UHTEPHET-CAiTOB, OOCY)XJIEHHME OKJIAJ0B W IMPE3CHTAlMid, COCTaBIEHHE M pELIeHHEe 3ajad,
obcyxaeHune cnocodoB pemienus (moaroroska k OI'D no duzuke).

Craruka

PaBHoBecue Ttema. MoMeHT cuibl. YcimoBus paBHOBecHs TBepaoro Ttena. I[Ipocteie
MEXaHHU3MBI.

Jlabopamopuwie pabomul (C UCTIOIb30BaHHEM 000pymoBaHus «Touka pocTay):

OmnpenerneHne HEHTPOB MACC PA3IMYHBIX TeJ (TPH crocoba).

IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[TprMeHeHne MPOCTHIX MEXaHU3MOB B CTPOUTELCTBE: OT 3€MIITHKU J10 HEOOCKpeoa.

HccnenoBanne KOHCTPYKIIMH BEJTOCUTIEA.

XapakmepucmuKka 0OCHOBHBIX 81008 0esamelbHOCMuU. YTEeHNE U 00CYX/IeHUE TeKCTacTareit
UHTEPHET-CATOB, 00CYXJI€HHE MOKJIAJOB M TNPE3eHTAlUH, COCTAaBJIEHHE W pelIeHHe 3ajad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

MexaHnuyeckue KoJieOaHUsI U BOJTHBI

Mexannueckue kojiebanus. [IpeoOpazoBanue »HEpruM MpU MEXAaHHUECKUX KOJICOaHUSX.
Marematuueckuii W TpYXKUHHBIH MasTHUKU. CBOOONHBIE, 3aTyXalollUe€ U BbIHYKICHHbBIE
Kosiebanus. Pezonanc. Mexannueckue BOJHBI. [JIMHA U CKOPOCTH BOJHBI. 3BYK.

Jlabopamopuvie pabomul (C UCIIOIBb30BaHUEM 000pymoBaHus «Touka pocTay):

N3ydenne koneOaHU HUTSHOTO MasTHHKA.

IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

CtpyHHBIE MY3BIKQJIbHBIE HWHCTpYMeHTHL. KonebarenbHble CHUCTEMBI B MPUPOAEC U
TEXHHKE.

Xapakmepucmuka 0CHOBHBIX 81008 OesamenbHOCMU. YTEHNE U 00CYXIEHUE TEeKCTacTaTeit



MHTEPHET-CATOB, 00CYXXJIEHHE JOKJIaJOB U MPE3eHTALUH, COCTABIIEHWE W pelIeHHe 3ajad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JIEKTPOMATHUTHBIE K0JIeOAHHUS U BOJHBI

[lepemennslii anexkTpuyeckuii Tok. KonebarenbHblil KOHTYp. BeIHYKAEHHBIE 1 CBOOOHbIE
OM konebanusi. DM BOJHBI U UX CBOICTBA.

IIpumepnvie memuvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM

[IpuHIMIIBI paOCBA3U U TeneBUAcHUA. Binsinue OM u3inydeHUil Ha )KUBBIE OPraHU3MBI.
N3roroBieHue yCTaHOBKH JUIsl IEMOHCTpALMK ONbITOB 110 OMIU.

OnektpomaruuTHoe wu3nydeHue CBUY-neun. Hcropuueckass pEKOHCTPYKIUSA OIBITOB
Awmriepa.

Xapaxmepucmuka oCHOBHBIX U008 OesmenbHOoCmuU. YTeHHEe U 00CYKJIEHUE TEeKCTacTaTei
UHTEPHET-CATOB, OOCY)XICHHE IOKJIAJ0B W NPE3CHTAlMi, COCTaBJIEHHWE M pEUICHHE 3ajad,
o0cyxaeHue crnocoOoB pemieHus (moaroroska k OI'D no duzuke).

Onruka

Uctounuku cBera. [leiicTBusi cBeta. 3aKOH MPSIMOJIMHEHMHOrO pPACIpPOCTPAHEHUS CBETA.
3akoH oTpaxeHus cBeta. [locTpoenne n300pakeHui B IIIOCKOM 3epKae.

3aKOH MpPENIOMIICHUs CBETa Ha MJIOCKOW TpaHMIIe JABYX OJHOPOJHBIX MPO3PAYHBIX CPE.
[Tpenomnenue ceera B npusMe. [lucnepcust cBera. SIBieHHE MOJHOTO BHYTPEHHEIO OTPAYKEHUS.
Jlunzel. Tonkue nunH3bl. IlocTpoeHue n300pa)keHH, co3/aBaeMbIX TOHKMMH JHH3aMH. [7a3 u
3penue. OnTuyeckue npudopHI.

Jlabopamopnule pabomul (C UCTIONIb30BaHUEM 000pya0BaHus «ToUYKa pocTay):

OKcrnepuMeHTalIbHAs IIPOBEPKAa 3aKOHAa OTpaxeHHs cBeTa. M3MepeHue mnokasarens
MPENOMIICHUS BOJIBI.

N3mepenne poKyCcHOTO pacCTOSTHUS COOUPAIOIICH JTMH3BI.

IIpumeprvie memvbl nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

WcTopus nccnenoBanus CBETOBBIX SIBICHUM.

Hcropuueckas pekoHCTpyKLus Teneckona ['anunes. 3roroenenue kanenaockona.

Xapaxmepucmuka oCHOBHBIX 6U008 OesimenbHOCmU. YTEHNE U 00CYKJIEeHUE TeKCTacTarel
UHTEpPHET-CAiTOB, OOCY)XJIEHHME OKJIAJ0B W NpPE3eHTAalMi, COCTaBIIEHHWE M pELIeHHe 3ajad,
obcyxaeHue cnocoooB pemienus (moaroroska k OI'D no duzuke).

Du3uKa aTOMa U ATOMHOI0 s1ApPa

Crpoenune aroma. IlornomeHnue u ucrnyckaHue cBera aroMamu. ONTHYECKHE CHEKTPHI.
OmnbiTel Peseppopaa. IlnanerapHas mozaens atoma. CTpoeHHME aTOMHOIO sjpa. 3apsaoBoe U
MaccoOBO€ YHucIa. SInepHble CUlbl. DHEPIHsl CBsI3U aTOMHBIX si/1ep. 3aKOH palniOaKTUBHOTO pacnaja.
Anbda- u Oera-pacnanabl. [IpaBuna cmemnienus. Snepusie peakuuu. JleneHue u CUHTE3 sep.
SAnepnas snepreruxa. Mcrounuku sneprun ComnHIa U 3Be31. Perucrpanus siiepHbIX U3TyUEHUH.
BiustHue paavoOakTUBHBIX M3TYyYEHUM Ha JKUBbIe OpraHu3Mbl. Jlo3uMerpus. DKOIOTHYECKUE
pOOJIEMBI SIIEPHOM YHEPTETHUKH.

IIpumepnvie memuvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

Hcropus nsydenns aroma.

Wzmepenue KIIJ conneunoit Gatapeu.

HeBuaumble uzmyyeHus B CIEKTpe HArPETHIX TEI.

XapakmepucmuKka 0CHOBHBIX 81008 OesamenbHOCMU. YTeHNE U 00CYX/IeHUE TeKCTacTareit
WHTEPHET-CATOB, 00CYXJI€eHHE MOKJIAJOB M IPE3CHTAllUii, COCTAaBJIIEHWE W pelIeHHe 3ajad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®opMbl OpraHu3anuu o6pa3oBaTejJLHOI0 Mpoiecca:

e IpYIIOBas;
®  UHAUBHUIyaJbHAS;
e (poHTaNbHAS.

Beaymme TexHosoruu:

Hcnonb3yroTes 37€MeHTHI CAeTYIONINX TEXHOJIOTHI: MTPOEKTHas, MPOOIEMHOI0 00y4eHuUs,
WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIUICHUS, MPOOJIEMHOIO JHAaora,
UrpoBasl.



OcHOBHBIE MeTObI Pa00OTHI HA yPOKe:

Benymumu ~ metogamu  OOy4deHHsSl  SIBISFOTCS:  YaCTUYHO-TIOMCKOBOHM,  METO.
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, AKCHOMATUYCCKAN METO/I.

DopMbI KOHTPOJIA:

Tak kak 3TOT Kypc SIBISICTCS JOIMOJHUTEIBHBIM, TO OTMETKAa B Oajulax HE CTaBUTCHL.
Yyamuiics y4uTcs OIICHMBATh ce0sS W JPYTHX caM, 9YTO IIO3BOJISIET pPa3BUBATh YMEHUs
camMoaHaliM3a H CIOCOOCTBYET pa3BUTHIO CAMOCTOSITEIIBHOCTH, KaK CBOWCTBY JIMYHOCTH
ydamierocsi. BbISBIIEHHE TPOMEKYTOUHBIX W KOHEYHBIX PE3YJIbTATOB YYAIIUXCS MPOUCXOIHT
4yepe3 MPaKTUYECKYIO JCATEIbHOCTD; 3a4eTHBIC Pa0OTHI:

e TeMmaTWuecKas MOAOOpKa  3aJady  pPAa3IMYHOIO  YPOBHSA  CJIOXHOCTH  C
MPEJICTABIICHUEM DPa3HBIX METOJIOB PEIICHHWsS B BHUJAE TEKCTOBOTO JOKYMEHTa, MPE3CHTAIIHH,
GIdII-aHUMa|, BUACOPOIMKA Wik Web-cTpanuiis (caiita);

® BBHICTAaBKA MPOCKTOB, IPE3CHTAIIHIA;

® JIEMOHCTpAIUs JKCIIEPUMEHTA, Ka4eCTBEHHOW 3a/1a4ll ¢ Ka4eCTBEHHBIM (YCTHBIM
WIA B BHJE TPWIOKEHHUS, B TOM YHUCIIE, NPE3CHTAIMeH) OMMCAHWEM IIpollecca Ha 3aHSITHH,
decTrBaIC YIKCIEPUMEHTOB; (U3HUSCKUAE OTUMITHAIBI.

Ka.ueﬂnapno-TeMaaneCKoe IIAaHUPOBaHHUE

9 kaacce
Ne Mara Tema ypoka Hcnoab3oBanue Mpumeyanue
n/n mpoBeIeHUs! 000py/10BaHMS LIEHTPA
Ilnan | ®dakr €CTeCTBEHHOHAYYH O
U TeXHOJIOTHYeCKOoM
HANPaBJIEHHOCTEHl

«Touxka pocra»

1. Beenenue (14)

BBoaHoe 3aHsTHE. Komneroreproe
1 WHcTpyKTaX MOTEXHUKE o0opyoBaHue
0€30I1aCHOCTH.
Ha 6a3e LlenTpa "Touka
Pocra"
2. Kunematuka (7 4)
3HaueHue TepMHHA OKCHEePUMEHT
2 sKcnepuMenTa. Buss
HCCIIeJOBAHUN.
3 CrniocoObI onrcaHust ObopynoBanue ass
MEXaHUYECKOTO JIeMOHCTpaIui
1B
MKEHUS
4 OTtHOCHUTENBHOCTD ABIKeHUs. | OOopyaoBaHue IS
JIEMOHCTpAIi
Jlabopamopuvie pabomol: ObopynoBanue s
«M3y4eHne IBUKEHHS 1abopaTopHBIX paboT U
5 CBOOOTHOTIAAAOIIETO YYEHHUYECKUX OMBITOB

Tenay, «M3yuenue
ABHUKCHUSA TCJIa I10
OKPYKHOCTH




JIBixeHue tena Opouennoro | ObopynoBaHue JUIs
MOJT YIJIOM K TOPU30HTY JIeMOHCTpaIui

6
Uctopuueckas O6opynoBanue st

7 PEKOHCTPYKLHUS JIEMOHCTpALUI
omnbIToB ["anuies no
OTIpeIeIIEHUIOYCKOPEHHUs J.

Onpenenenue O6opynoBanue it
CKOpOCTHU JIEMOHCTpALUi

8 PaBHOMEPHOTO
TIBUKCHHSI TIPU
WCIIOJIb30BAHUU
TpeHaxkepa
«OeroBas JOPOKKaAY.

3. Aunamuka (84)
9 Cunel B ipupose O6opynoBanue JUIs
JIEMOHCTpAIui

10 Jlabopamopnas paboma: ObopynoBanue Is
«M3mepeHne Macchl Tenay 1abopaTopHBIX paboT U

11 JIBr>KeHue Tena noj YYEHUYECKHUX OIBITOB
EUCTBUEM
HECKOJIbKUX CHIJI

12 JIBH>KeHHE CUCTEMBI Ob6opynoBanue st
CBSI3aHHBIX JIEMOHCTpAIHi
Tel
Jlabopamopnvie pabomui: |  O60OpynOBaHHE AT

13 «3yuenue TpeHus 1ab0paTOpHBIX paboOT U
CKOJIbKEHUS» YYEHHUYECKUX ONBITOB

14 JlunaMyka paBHOMEPHOTO O6opynoBanue st
JIBYDKEHUS JIeMOHCTpanui
110 OKPY>KHOCTH

15 Hcropus pa3BuTtus O6opynoBanue ais
MIPEACTABICHUI JIEMOHCTpALUi
o Beenennoii. ConHevHas
crcTeMa.

16 IlepBbIe UCKYCCTBEHHBIE Ob6opynoBanue s
CITYTHUKH JIEMOHCTpAIUH
3emuu.

4. UmnyJbc. 3aKkoH coxpaHeHusi umMnyJbcea (34)

17 Nmnynec Tena KomnrerotrepHoe

18 PeakTuBHOE ABMXKEHUE B obopynoBaHue
IPHUPOJIE.

19 Paccnenosanue ATII ¢ KommnbsrorepHoe
IIOMOIIIBI0 obopymoBaHue
3aKOHA COXPAHEHUs UMITYJIbCa

5. Craruka (24)
Jlabopamopuas paboma: Ob6opynoBanne  ais

20 «OmnpeneneHne HEHTPOB n1a0opaTOpHBIX paboT U

Macc pa3InYHBIX Te (TpH
croco6a)»

YUCHHUYCCKHX OIIBITOB




[IpumeHeHne mpoCThIX KommerotepHoe

21 MEXaHU3MOB BCTPOHUTENBCTBE | 000PYIOBaHUE

6. Mexannuyeckue KojedGanus U BOJHBI (34)

22 Buer MasTHUKOB U UX O6opynoBanue s
Koje0aHui JIEMOHCTpaLui

23 Boumnnbl, BUABI BOIH

24 KonebatenbHble CUCTEMBI B
MIPUPOJIC U TEXHUKE

7. DJeKTPOMArHUTHBIE KOJIe0aHNsI U BOJHBI (24)

25 DKcnepuMeHTaIbHas KommbrorepHoe
MIpOBEpKa o0opynoBanue
cBoMCTB DM BOJIH.

26 Hccnenosanue KommerorepHoe
ANEKTPOMArHUTHOTO obopynoBanue
m3nyderus CBU-neun

8. Onruka (44)

27 NsroroBnenue moaenu KommnbrorepHoe
KaJlelJoCKora. o0opynoBaHue

28 DKcrnepuMeHTalIbHas Ob6opynoBanue s
MIPOBEPKA 3aKOHA OTPAKEHUS JIEMOHCTpAIHiA
CBeTa.

Jlabopamopnas paboma: ObopynoBanue amus

29 «3mepenne nokazaresnst 71a00paTOpHBIX paboT U
MIPEIOMIICHUS] BOJIBI) YUEHUYECKUX OMBITOB

30 Kak otnmuuatorcs mokaszatenu | OOopymoBaHWe  JUIs
MIPEIOMIICHUS I[BETHOTO JIEMOHCTpAIHii
CTEKJIa

9. ®u3uka aToMa U AaTOMHOIO siapa (44)

31 [Tornomenue u ucnyckanue | KommbrotepHoe
cBeTa aromamu. Ontuyeckue | 00OpyaoBaHUE
CHEKTPBHI. KommerotepHoe

32 Nsmepenne KIIJI comreunoii| 000pyaoBaHue
Oarapen

33 Bnusiare pagroakTHBHBIX
W3ITy4YeHUN Ha KUBbIE
OpPTaHHU3MBI

34 CrocoOsI 3amuThl OT
pPaJIMOAKTUBHBIX U3TydeHUHN

Jluer KoppeKTHPOBKHM padoueil MporpaMmbl
Hara Hara Conepxanue OO6ocHoBaHUE PexBu3uthI Iloanuce
ypOKa | MPOBEACHUS | KOPPEKTHPOBKHU MIPOBEICHUS JIOKyMEHTa 3aMeCTUTENS
1o o daxry (TeMa 3aHATHS) | KOPPEKTUPOBKU (mata u Ne JTUPEKTOpa 110
TJIaHy pUKa3a) YMP




