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Pabouas mporpamma ¢akynpraTuBHOrO Kypca «®Pu3nka BOKPYI Hac» aJpecoBaHa
oOyuatomumest 7-9 kmaccoe MBOY COHI Ne 4 r. CoOunku. JlanHas mnporpamma
paspaboTaHa B COOTBETCTBUUM ¢ TpeOoBaHUAMU DenepalbHOIO TroCyAapCTBEHHOTO
00pa30BaTeILHOTO CTaHIapTa OCHOBHOTO 00IIET0 00pa30BaHMUS.

Ilnanupyemble pe3yabTaThl 0CBOEHHUS MPOrpaMmMbl GaKkyIbTATUBHOIO Kypca

«®u3nKa BOKPYT Hac» (C HCNOJIb30BaHueM obopyaoBanus «Touka pocra») B 7-9 Kiaaccax.

PeaJII/IBaHI/IH IIporpaMmabl CHOCO6CTBy€T AOCTHIKCHHUIO CIICAYIOINX PE3YyJabTaToOB:

JINYHOCTHBIE:

B chepe mMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUIA yUalTUXCA:

* y4yeOHO-TIO3HABATENbHBIA HMHTEPEC K HOBOMY YydyeOHOMY MaTepualy H crocodam
pPELIECHUSTHOBOM 3a1a4u;

* OpHUEHTallMs Ha OHMMAaHHE NMPUYUH yCIieXa BO BHEYYCOHON JESITEIBHOCTH, B TOM YHCIIE
HAaCaMOAHAJIM3 M CAMOKOHTPOJIb pE3yJIbTaTa, HA AaHAJIN3 COOTBETCTBUSA PE3YJIbTATOB
TpeOOBAHUSIMKOHKPETHOM 3a1a4H;

* CHOCOOHOCTH K CAMOOLIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTU BHEYYEOHON

NEeATEIIbHOCTH;

Obyuarowuiics noayyum 603MO*CHOCHb OISl (POPMUPOBAHUSL:

* BHYTPEHHEW TO3WUIHMM WIKOJIbHUKA HA YPOBHE IOJOXHUTEIBHOTO OTHOUIEHUS K
IIKOJIE,[IOHMMAaHNs. HEOOXOJUMOCTH YYEHHUS, BBIPAXKEHHOrO B MpeoljagaHuu ydeOHO-
ITI03HABATEIIbHBIXMOTHBOB;

*  BBIPAKEHHON YCTOWYMBOWN y4eOHO-TT03HABATEIIbHON MOTHBAIIUN YUCHUS,

*  YCTOWYMBOTO Y4eOHO-TIO3HABATEILHOTO MHTEpEca K HOBBIM OOIIMM CIIOCO0aM pelIeHus
3a1ad4.

MeranpeamerHsbie:

B cdepe peryaaTUBHBIX YHUBEPCAIBHBIX YUEOHBIX TEUCTBUM yUallIuXCA:

* IUIAHUPOBATh CBOU JEUCTBHUS B COOTBETCTBUM C IIOCTABJICHHOM 3aJa4ell U YCIOBHUIMU
eepeanu3anum, B TOM YHUCIIE BO BHYTPEHHEM ILIAHE;

*  YYHUTHIBATh YCTAHOBJICHHBIE MTPaBUJIA B IJIAHUPOBAHUH U KOHTPOJIE CIIOCO0a pEeIIeHHUS;

* OCYIIECTBJATH UTOTOBBIM U MOLIATOBBIA KOHTPOJIb IO PE3YJIbTATY;

* OLECHMBATh INPAaBUJIBHOCTh  BBINOJHEHHS  JEUCTBHS HA  YPOBHE  aJE€KBAaTHOU
PETPOCIIEKTUBHOMOIIEHKM COOTBETCTBUSI PE3YJIbTATOB TPeOOBaHMSIM JaHHOM 3ajaud U
3aJJa4HOM 00/1aCTH;

* AJEKBAaTHO BOCHPHHUMATH NPEJIOKEHHUS U OLECHKY YUYUTENEH, TOBAPHUILEH, POAUTEIEH
UJPYTUX JIFOJEH;



pa3nanyaTth Cocod U pe3yabTaT JeHCTBUS.

Obyuarowuiics noyyum 603MOACHOCIb HAYYUMCA!

B COTPYJHUYECTBE C YIUTEJIEM CTaBUTh HOBBIC yUCOHBIC 3a/1a4H;

MPOSIBIISATH MO3HABATEJIbHYIO MHUIIMATUBRY B yU€OHOM COTPYIHUYECTBE;

CaMOCTOSITEJIbHO  aJICKBAaTHO OIICHWBATh IPABUJILHOCTh BBINIOJHECHUS JCHCTBUA U
BHOCUTHHE0OXOJMMbIE KOPPEKTUBBI B HCIIOJIHEHUE, KaK 10 X0y €ro pealn3alliu, TaK U B
KOHIIE IECUCTBUS.

B cdepe moznaBaTebHBIX YHUBEPCATBHBIX YU€OHBIX JEHCTBUN yUalIUXCS:

OCYIIECTBJISTH MOUCK HEOOXOAUMOM HH(OpMAIUK /17151 BBITIOJTHEHUSI BHEYUYEOHBIX 3a1aHUM
CUCIIOJIb30BaHUEM  y4eOHOM  JuTepaTypel M B OTKPBITOM  HUH(OPMAIMOHHOM
MIPOCTPAHCTBE,PHITUKIIOTICANM, CIPABOYHUKOB (BKJIIOYAs JJICKTPOHHBIC, IHU(POBEIC),
KOHTPOJIMPYEMOM MPOCTPAHCTBE

HNnTepHera;

OCYILIECTRIIATH 3aMuch ((PuKcaruio) BEIOOpOUHON HHpOpMaIuy 00 OKpYKaroleM MUpe 1
ocebe camMOM, B TOM uucie ¢ nomoubio mHCTpyMeHToB MKT; ¢ crpouth cooluieHus,
MPOEKTHI B YCTHON U MUCbMEHHOU (popMme;

POBOJIUTH CPABHEHHE U KJIACCU(PHUKALIMIO MO 3a/laHHBIM KPUTEPUSIM;

yCTaHaBIUBATh IPUYMHHO-CJIEICTBEHHBIE CBA3U B U3y4Ya€MOM KpyTe SIBJICHUII;

CTPOMUTH PacCyXAeHHs B (pOpMe CBSI3U NMPOCTHIX CYXKIEHUN 00 0OBEKTE, €TO

CTPOEHHM,CBOMCTBAX U CBA3aX;

Obyuarowuiics noiyyum 603MO*CHOCHb HAYUUMBCA.!

OCYUIECTBJISATh PACIIMPEHHBIA TOWCK HWH(OpMauMuU C HCIOIb30BAHUEM PECYpPCOB

o6ubnuotek ucetu MurepHer;

3aluchiBaTh,  (UKCHUpOBaTH  HHPOpPMAIMIO 00  OKpYKAIOLIUX  SBJIEHUSX  C

noMoibtonHCTpyMeHTOB UKT;

OCO3HaHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOM M MUCbMEHHOU (popme;

OCYILIECTBIIATH BBIOOP Haubosiee F3(hPEeKTUBHBIX CITIOCOOOB PEIICHUS 3a7a4 B 3aBUCUMOCTH

OTKOHKPETHBIX YCJIOBH;

CTPOUTH JIOTUYECKOE PACCYKICHHUE, BKJIFOYAIOIIIEE YCTaHOBJICHUE
IIPUYUHHO- CJIE/ICTBEHHBIXCBS3EM;

MOTYT BBIUTH Ha TEOPETUYECKUM ypOBEHb pELICHMWS 3aJa4y: pEIICHHE 10

ONpEeNeICeHHOMYIUUIaHy, BJaJ€HUE OCHOBHBIMM TpPUEMaMH PEIICHHs, OCO3HAHUs

JEATEIBHOCTH I10 PELIEHUIO 3a/1a4H.

B cdepe kKoOMMYHUKATHUBHBIX YHUBEPCATLHBIX YU€OHBIX TEHCTBUNM YHAIIUXCS:

aJICKBaTHO HCIMOJIb30BaTh KOMMYHUKATHUBHBIE, TPEXKAE BCErO0 - pEUEBbIC, CPENICTBA
IUISIPEIICHUST  PAa3JIMYHbIX KOMMYHUKATHUBHBIX 3374, CTPOUTh MOHOJIOTHUYECKOE
CoO0IIeHNEe, BIAACThANAIIOTHYECKONW (HOPMON KOMMYHHMKAIIUU, UCIIONB3YS, B TOM YHCJIE
cpencta u uncTpymMeHThl UKT unncranimonHoro oomeHus;

JOITYCKaTh BO3MOXHOCTH CYLIECTBOBAHUS Y JIFOJIEN PA3JIMYHBIX TOUEK 3PEHHUS], B TOM YUCIIE
HECOBIA/IAIONIUX C €ro COOCTBEHHOW, M OPUEHTUPOBATHCS Ha IMO3UIMI0 TapTHEpa B
OOIIIEHUY WB3aNMOJICHCTBUH;



*  YYUTBIBaTh pPAa3HbIE MHEHUA W CTPEMUTHCS K KOOPAMHALMM PA3JIUYHBIX MO3UIUN
BCOTPYJIHUYECTBE;

* (dopMynupoBaTh COOCTBEHHOE MHEHHUE U TIO3UIIMIO;

* JIOTOBApUBATHCS U MPUXOAUTH K OOIIEMY PEIICHHUIO B COBMECTHOM JEATEIbHOCTH, B TOM
YUCJICB CUTYyaIlMl CTOJIKHOBEHHUS HWHTEpECOB; OOyuarowuiics noayyum 603MONCHOCHb
HAYYUMbCSL:

* YUYWUTBIBATh M KOOPJIUHUPOBATH B COTPYIHUUYECTBE OTIUYHBIC OT COOCTBEHHOM MO3UIIUU
IPYTUXITIOIEH;

*  YYUTHIBATh Pa3HbIC MHCHUS U MHTEPECH 1 00OCHOBBIBATH COOCTBEHHYIO TTO3HUIINIO;

* TIOHMMAaTh OTHOCUTEIBPHOCTh MHCHHUH U TTOXO/I0B K PEIICHUIO MPOOTIEMBI;

* ApPryMEHTUPOBATH CBOK IMO3ULHI0O W KOOPAWHHUPOBATH €€ C MO3UIUSMHU MapTHEPOB
BCOTPYAHUYECTBE MPH BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JEATEIbHOCTH;

* 3a/JaBaTh BOIIPOCHI, HEOOXOJIUMBIC JUIsI OpraHu3alud COOCTBEHHOW JACSATEIbHOCTH
HWCOTPYJHUYECTBA C TAPTHEPOM,;

*  OCYLIECTBJISATH B3aMMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE
HEO0OXO0IMMYIOB3aUMOITOMOIIIb.

IIpeamerHsble:

- OPUEHTUPOBATBCA B SBJICHUSAX U OOBEKTaX OKPYXAIOUIEr0 MHpa, 3HATh T'PAHULBI
UXIIPUMEHUMOCTH;

- IOHUMATh OMNpeAeNeHus (PU3NUECKUX BEIUYMH W MOMHUTH ONpenenstomme (Gpopmyssl; -
MOHUMATh KaKUM (PU3NYECKUM IMPHUHIIUIAM U 3aKOHAM MOJAYMUHSAIOTCS T€ UM UHBICOOBEKTHI
U SIBJICHUSA IIPUPOJIBI;

- 3HAaHME MOJIENIM MOMCKa pelIeHUud JUIs 3ajad no (PU3UKe; - 3HaTh TEOPETUYECKUE OCHOBBI
MAaTEMaTUKH.

- MpUMEYaTh MOJIEIIU SIBIEHUI U OOBEKTOB OKPYKAIOIIETO MUPA;

- AHAJIM3UPOBATH YCIOBUE 3a7a4H;

- iepeopMyIUpPOBATh U MOJEIUPOBATh, 3AMEHSTh UCXOHYIO 3a/1auy Jpyrou;

- COCTABJIATH IIJIaH PEIICHUS;

- BBIIBUTaTh U IIPOBEPATH NpejIaracMble Ui pEILECHUs TUIIOTE3BI;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMU  OIIEpallUsMU, COCTAaBIIIOLIMMHU TTOMCK
peleHnA3a1auu.

Copep:kanne MporpamMmal 7 KJIacc

Beenenne. Brognoe 3ansarue. llenu u 3agaun kypca. TexHuka 0€301aCHOCTH.

PoJib 3kCIepuMeHTAa B )KM3HU Y€JI0BEKA.

Teopus: W3yuuTb OCHOBBI TeOpuM mnorpemHocTerd. llorpemHocT mOpsIMBIX U
KOCBEHHBIXU3MEPEHUM, MAKCHUMAaJbHAs MOTPEIIHOCTh KOCBEHHBIX HM3MEPEHUM, Y4eT



MOTPEIIHOCTe M3MEPEeHUUIp mocTpoeHuu rpadukoB. IIpeacTtaBieHue pe3ynbTaToB
u3MepeHuit B popme tabauil u rpaduKoB.

Ilpakmuka: OCHOBBI TEOpPUU TOTPEHIHOCTEW MPUMEHATH TPU  BBINOIHEHUH
AKCIIEPUMEHTANILHBIX 3a/ad, MpakThuyeckux pador. (C ucmojb3oBaHueM 000pPYIOBAHMS
«Touxka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.
[TpuBoauTH IpUMEPHI 00BEKTOB M3yUeHUS PU3uKU (pU3nuecKue IBICHUS, PU3NIECKOE TEO,
BElIeCTBO, (Qu3mueckoe moze). HaOmomate u  aHanu3upoBaTh (U3MUECKHE SBICHHUS
(bukcupoBaTbU3MEHEHUS CBOMCTB 00BEKTOB, CPAaBHUBATh UX U 0000111aTh). [lo3HaKOMUTHCS ¢
AKCIIEPUMEHTAIILHBIMMETOJIOM HCClIeIoBaHus Mpupobsl. COopka npuOOpOB U KOHCTPYKIIMMA.
Hcnonb30BaHuEe U3MEPUTENBHBIX MPUOOPOB. BrinonHeHNe 1a00pPaTOPHBIX M MPAKTHUYECKHUX
pabot. /lnarHocTrka 1 ycTpaHeHHE HEHCTIPAaBHOCTEH MPHOOPOB.
BricTpanBanue runore3 Ha OCHOBaHUU UMEIOIIMXCS JTAHHBIX.
MexaHuka.
Teopusa: PaBHOMEpHOE U HEpaBHOMEpPHOE JBUXKEHHE. ['paduueckoe mpencTaBiICHHUE
nBvkeHus. Perienue rpaduueckux 3aiay, pacueT MMyTH U CPEeHEN CKOPOCTH HEPABHOMEPHOTO
nerkeHus. Ilonsitue nHepuum U uHEpTHOCTH. LleHTpoOexHas cuna. [IpumeHeHue JaHHBIX
(U3MYECKUX MOHATUIB KU3HEACITENbHOCTH YesoBeka. Cuia yrnpyrocTtH, CHiia TPeHHS.
IIpakmuka: ViccnenoBaHWe 3aBUCHMOCTH CHJIBl YIPYTOCTH, BO3HUKAIOUIEH B IPYKUHE,
oTcreneHu nedopmannu npyxunsl. Onpezaenenne Ko3PPUIMEHTa TpPeHUs Ha TpPUOOMETpeE.
(c ucnosb3oBanueM odopyaoBanusi «Touka pocra»)
HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JTaBJICHUS.
Xapaxmepucmuka 0CHOBHBIX U008 OesAMENbHOCMIU.
Anamu3 Tabmun, rtpadukoB, cxem. Ilouck oObscHeHUsT HaOII0IaeMbIM COOBITHSIM.
Omnpenenenve CBOMCTB MPUOOPOB MO dYeprexamM U MoOJEIAM. AHaIW3 BO3HUKAIOLIUX
npoOeMHbIX cutyauui. M3o00paxarb CUCTEMY KOOpPJAWHAT, BbIOMpATh TENO OTCYETA U
CBA3BIBaTh €r0 C CUCTEMOM KoopAuHAT. Mcrnonb30BaTh CUCTEMY KOOPAMHAT JUISI M3YUYEHUS
MPSIMOJIMHEWHOTO JBIKeHUs Tena. COopka mpubopoB M KOHCTpykumid. Mcmonb3oBaHue
U3MEPUTENbHBIX MpUOOpOB. BrimonHeHne mabopaTOPHBIX U MPAKTHUYECKUX paboT (¢
ucnosb3oBaHueM oOopynoBanus «Touka pocra»). JluarHocTMka M yCTpaHEHHE
HeucrpaBHOCTEN npuOOpoB. BricTpanBaHne rumore3 Ha OCHOBAHMM MMEIOLIUXCS JTaHHBIX.
KonctpyupoBanue u moxpenupoBaHue. BpINoiiHEHME 3aJaHUN 10 YCOBEPIIEHCTBOBAHUIO
npubopoB. Pa3zpaboTka HOBBIX BapHaHTOB OIBITOB. Pa3paboTka HMIpoBEpKa METOIUKU
AKCIIEPUMEHTaIbHON paboThl. PaboTra B Manblx rpynmnax. AHaJIM3UPYIOT, BBIOMPAIOT U
000CHOBBIBAIOT CBOE pellieHue, aectBus. [IpeacraBienue pe3ynbTaToB NapHOM, IPyNIOBOM
NEATENBHOCTH. Y YaCTHE B IUAJIOTE B COOTBETCTBUU C MPABUIIAMH PEYEBOTO OBEACHMUS.
I'mapocraruka.
Teopusi:  3akoH  Apxumena, 3akoH  Ilackams, ruapocTaTHYEeCKOe  JaBJICHUE,
COOONIAIOIIUECSCOCY/IbI, TUAPABINYECKHE MAILIUHBI.
Ilpakmuka: 3a0auu: BBITAIKUBAIOIIAS CWJIA B pa3IMYHBIX CHUCTEMax; MNpUOOpPH B
3a/71a4ax(Co00IaroNMecs  COCYyIbl, THUJAPABIMYECKHE  MAIllMHBI,  pblYarv,  OJIOKH).
DKCnepuMEHTAIbHBIE 33]IaHUS:



1)usmepenre cuwibl ApXuMena, 2)U3MEPEHUE MOMEHTA CHJIbl, JEHCTBYIOIIETO Ha pbIYar,
3)usmepenue paboThl CUIIBI YIIPYTOCTH MPHU MOABEME I'py3a C MOMOIIBIO MOJBUKHOTO WU
HenoABHKHOTro 0J10Ka. (C ucnonb3oBaHMem ob6opyaosaHuAa « TOUKa pocTta»)

Xapakxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCIU.
Ananu3 Tabnui, rpadukoB, cxeMm. [louck oObsicHeHUs HaOMOgaeMbIM cOOBITHSIM.COOpKa
npuOopoB U KOHCTPYKLUH. Hcnonb3zoBanue U3MEPUTEIbHBIX pruOOpPOB.
BrinonnennenabopaTopHblx M OpakTHUECKUX padbor. JlmarHocTka u  ycTpaHEHHE
HEUCIpaBHOCTEN MpuOOpoB. BricTpanBaHue rumnore3 Ha OCHOBAHMM MMEIOUIUXCS JTaHHBIX.
Konctpyuposanue u moaenupoBanue.PaboTa B MasbIx rpynnax. AHAIU3UPYIOT, BEIOUPAIOT U
000CHOBBIBAIOT CBOE pelleHue, aencteus.lIpencraBnenue pe3ynbTaToB MApHOM, IPYNIOBOM
nesitenbHOCTU. [loAroTOBKA COOOIIEHMI U TOKIA0B. YUYacTUue B IUAJIOT€ B COOTBETCTBUU C
IpaBUJIAMH PEYEBOTO MOBEACHUS.
Craruka.
Teopus: bnok. Peiuar. PaBHOBecue TBEpABIX Tel. YCIOBUS paBHOBecHS. MOMEHT
cuiblIlpaBuno MomeHToB. lleHTp TsxecTu. MccnenoBanue pa3iaMYHBIX MEXaHUYECKHX
cucteM.KoMOMHUPOBaHHbBIE 3a/1a4U, UCHIOJIb3YS YCIOBHS PABHOBECHSI.
IIpakmuxka: VI3rotoBnenue padoTaroieil CuCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 OesAMENbHOCIU.
Ananmu3 Tabmun, rpaduxoB, cxeMm. Ilouck o0OBsicCHeHHS HaAOMIOJAEMBIM COOBITHUSIM.
Omnpenenenue CBOMCTB MpUOOPOB MO dYeprexamM U MoOJEIIM. AHalIW3 BO3HUKAIOLIUX
npoOsieMHbIX cuTyauuil. HabmonaTe NelcTBUE MPOCThIX MEXaHU3MOB. [I03HaKOMHUTBCS C
(r3UECcKO MOJENBIO «a0CONMIOTHO TBEPOE TENI0». PemaTs 3ajaun Ha IPUMEHEHUE YCIOBUS
(npaBuiia) paBHOBecusl pblyara. lIpuMeHsTbycioBue (IIpaBUIIO) PAaBHOBECHS pblyara s
OOBSICHEHUSI JEHCTBUSI PA3NMUYHBIX HWHCTPYMEHTOB,HCIIOJNBb3YEMbIX B TEXHUKE U B OBITY.
Co6opka mpubOpOB ¥ KOHCTPYKIIHH. VIcIioap30BaHNe H3MEPUTEIIBHBIX MPHOOPOB. BITToTHEHNE
7a00paTOPHBIX W MpPaKTUYECKUX paldoT. [[uarHocThka M yCTpaHEHHWE HEHCHPABHOCTEU
npuOOpoB. BricTpanBaHue runoTe3 Ha OCHOBAaHWU UMEIOIIUXCS TaHHbIX. KoHCTpyHpoBaHue u
MoJieIupoBaHue. BrImoHeHne 3a7aHuil IO YCOBEPIICHCTBOBaHUIO MpuOopoB. PaspaboTka
HOBBIX BapHAHTOB ONbITOB. PazpaboTka u mpoBepKa METOMKH SKCIIEPUMEHTAIIbHOM paboThI.
Pabota B Manbix rpynnax. AHaJIW3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHUE,
nevctBus. l[lpencraBiieHne pe3ynbTaTOB IMAPHOW, TPYNNOBOM AesTenbHOCTU. [loaroroBka
coobOmeHuit u JokiagoB. OCYHIECTBIAIOT CaMOOLEHKY, B3aWMOOLIEHKY JE€STEIbHOCTH.
VYyacTtue B 1uaiore BCOOTBETCTBHH C ITPAaBUJIAMU PEYEBOIO ITOBECHUS.

8 kiace

TemioBble ABJICHUA.
TemnoBoe pacmmpenue Ttei. IIporeccsl IUIaBiieHUs YW OTBEPACBAHUSA, WCIIAPEHUS U
KoHAeHcauu. Temionepenayda. BiiaxxHOCTh BO3AyXa HA Pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. HaOmonenwe TtasHusS JpAa B Boje. 2. CKOpOCTH uCHapeHUs
paznuHbIXkUAKOCTeN. 3. TernoBsie nBUTaTEeIN OYAYILETO.

Jlabopamopuvie pabomul (¢ UCNOJAb30BaHHEM 000py10BaHus «Touka pocray):



1. 3meHeHus IIMHBI Tella TPH HArpeBaHWM W oxJaxacHuH. 2.0TiauBKa mapaduHOBOTO
conpgatuka. 3. Habmonenue 3a miaBienueM jpaa 4. OT 4ero 3aBUCUT CKOPOCTh MCIApEHUs
xuakocTu? 5. HabmrogeHue TermionpoBOJHOCTH BOJIbI M BO3/1yXa.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OeSAMENbHOCMIU.
CamocrosiTenbHO  (OPMYJIMPYIOT — TMO3HABAaTEIbHYIO 3ajladyy. YMEIT ¢ [OMOUIBIO
BOIIPOCOBIOOBIBATh  HEAOCTaroNyl0 uHbopmanuio. Mcnoib3oBaHue U3MEPUTEIBHBIX
npuOopoB. BrinonHeHre 1a00paTOPHBIX U MPAKTUIECKUX padboT. J[narHocTika u ycTpaHeHue
HEUCIIpaBHOCTEN NpuOOpoB. BeicTpanBaHre runore3 Ha OCHOBAHWHM HMMEIOIIMXCSA JAHHBIX.
KoHcTpynpoBaHue u MOJIETUPOBaHHUE.
BrlinonHenue 3aganuil Mo ycoBEpIICHCTBOBAaHUIO MpUOopoB. PazpaboTka HOBBIX BapHaHTOB
ombITOB. Pa3paboTka u mpoBepka METOJIUKH SKCIIEPUMEHTANBHONW paboThl. PaboTa B Mambix
rpynmnax. AHaTIU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIIEHUE, JCHCTBUS.
[IpencraBienne pe3yabTaTOB MApHOM, TPYINIIOBOM AEATEIBHOCTH. Y4YAacTHE B JUAJIOTE B
COOTBETCTBUHM C IIPABUIIAMH PEYEBOTO MOBEACHUS.
JJIeKTpUYeCKUe SIBJICHUS.
Muxkpomup. Moxenu aroma, cymecrBoBaBimre A0 Havana XIX. Hcropus OTKpeiTHA U
JNEHUCTBUATATIBBAHNYECKOTO 3JIeMeHTa. McTopust co3manus anekTpoopHoil MammHbl. OObIT
BosbTa. DNeKTpuyecKuil TOK B AJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocray)

1. Monenu atoMoB. 2. ['anbBaHUYECKHE AIIEMEHTHI. 3. DnekTpodopHOil MamuHbL. 4. ONBITHI
Bosbra u ['anpBanu.
Jlabopamopnvie pabomsi: 1. Co3aHue TalbBAHUYECKUX 2JIEMEHTOB U3 MOJAPYYHBIX CPEJICTB.
2. DJIEKTPUYECKHAN TOK B JKUIKOCTIX CO3/IAHUS «30JI0TOTO KIFOUHKAY.

Xapaxkmepucmuxa 0CHOBHbIX 8UO08 0esIMENIbHOCTU.
VYropaBiasioT CcBOeH  MO3HABaTEIbHOM W Yy4eOHOM  JESATENBHOCTHIO  MOCPEACTBOM
ITIOCTAaHOBKHULEIIEH, IUIAHUPOBAHUSA, KOHTPOJSA, KOPPEKUMU CBOMX JCHCTBUM M OLEHKHU
yCHEemHOCTH ycBOoeHUsl. CpaBHUBAIOT CIOCOO M pe3ysbTaT CBOMX JEHCTBUN ¢ 00pa3loM -
JUCTOM conpoBoXkAeHUs. OOHAPYKHUBAIOT OTKJIOHEHUS. OO0 yMBIBAIOT TPUYUHBI OTKJIOHEHHI.
OCyIIECTBIAIOT CaMOKOHTPOJIb M B3aUMOKOHTPOJb. lcnosib30BaHME W3MEPUTEIBHBIX
puOOpoB. BrinogHeHne 1a00paTOpHBIX U MPAKTUYECKUX padoT. J[MarHoCcTUKa U yCTpaHEeHHe
HeucIpaBHOCTEN NpuOOpoB. BricTpanBaHue runore3 Ha OCHOBAHMM MMEIOLIUXCS JTaHHBIX.
KoncTpynpoBanue u MOIEIUPOBAHHUE.
JJIEKTPOMATHUTHBIE SIBJICHUA.
MarnuTtHoe moje B BemiecTBe. MarHutHas aHoManus. MarautHbeie Oypu. PazHoBugHOCTH
AIEKTPOU3IMEPUTENIBHBIX MPUOOPOB. PAa3HOBUIHOCTH AJEKTPOIBUTATEICH.

Hemoncmpayuu (¢ ucnoJib3oBanuem odopyaoBanus « Touka pocray):

1. HarnsaHocTh MOBEEHUS! BELIECTB B MAarHUTHOM mode. 2. IIpe3eHTanum 0 MarHuTHOM
noie 3emMid U O MarHutHeIX  Oypsx. 3.  [leMoHcTpaumsi  pa3HOBUIHOCTEH
IICKTPOU3MEPHUTEIBHBIX MPUOOPOB. 4. HarnmsaHoCTh pa3sHOBUAHOCTEH AJIEKTPOABUTATEIICH.
Jlabopamopnvie pabomei: 1. UcciaenoBanue pa3iuvHbIX 3IEKTPOU3MEPUTEIbHBIX TPUOOPOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.



VYrpaBasioT cBOeH MO3HABATEIHLHOW W yU4€OHOW JEATEILHOCTHIO TOCPEIACTBOM MOCTAHOBKH
Lesed, NJIaHUPOBAHUS, KOHTPOJS, KOPPEKIMU CBOMX JACHUCTBUM M OLEHKH YCIEIIHOCTH
ycBoeHusl. CpaBHMBAIOT CMOCOO M pe3yJibTaT CBOMX JEHCTBUM C 00pasloM - JIMCTOM
conpoBoxaeHus. OOHapYKUBAIOT OTKIOHEHUS. OO yMBIBAIOT MPUYNHBI OTKIIOHEHUH.
OcCy1ecTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onruyeckue siBJICHUA.

HcTounuku cBeTa: TEIUIOBBIC, IIOMUHECHIEHTHBIE, UCKYCCTBEHHBIE. MI3rOoTOBIICHNE KaMEpHhI -
o0CKypa ¥ uccieJoBaHuEe U300paxKeHUsl C MOMOIIbI0 MoieNT. MHOTOKpaTHOE U300pakeHne
NpEAMETAaB HECKOJBKHX IUIOCKMX 3€pKajiax. M3roToBUTh MEPUCKON U C €ro MOMOIIBIO
npoBecTd HaOmoaeHus. [IpakTuyeckoe MCHOJIb30BaHUE BOTHYTBHIX 3€pKAN. 3pUTEIbHbBIE
WJUTIO3UH, TTOPOKIAEMBIE MTPEIOMIICHUEM cBeTa. Mupaxu. Pa3zButre BOJTOKOHHOW ONTUKH.
Hcnonp30BaHne 3aKOHOB CBETA BTEXHHUKE.

Hemoncmpayuu (¢ ucnosib3oBanueM ooopynoBanus «Touka pocray)

1. Paznuunble ucTOYHMKM cBeTa. 2. M3o00pakeHwe mpenMera B HECKOJbKHX IUIOCKUX
3epkanax. 3. U3o0paxkeHne B BOTHYThIX 3epkaiax. 4. Mcronb3oBaHne BOJTOKOHHON ONTHKU.S.
YerpoiicTBo (hoToarmaparoB, KHHOIPOESKTOPOB, KaJEHJOCKOIOB.

Jlabopamophwvie pabomei. 1. U3roToBIIEHHE KaMephl - 00CKypa U UCCIEA0BaHNUE U300pakKeHUs
ciomMonipro Mozenu. 2. IIpaktmyeckoe nmpuMeHeHHE IUTOCKMX 3epkain. 3. [Ipaktmueckoe
MCIIOJIb30BAaHUEBOTHYTHIX 3epkai. 4. M3roropnenue nepuckona u HaOIIOJACHHUS C TTOMOIIBIO
MOJEH.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesTMENbHOCMU.

VYrpaBisioT cBoel MO3HABATEIbLHOM M y4eOHOUM JEeATEIbHOCTHIO MOCPECTBOM MOCTAHOBKH
LIEeJIEH, TUIAHUPOBAHUA, KOHTPOJS, KOPPEKIHH CBOUX JIEMCTBHUM W OLEHKH YCHEHNIHOCTH
yCBOCHUS. BoIensatoT U GopMyIUpyIOT TO3HABATEIBHYIO 11€J1b. BBIIEISIOT KOJTUYECTBECHHBIC
XapaKTEPUCTUKU OOBEKTOB, 3aJaHHBIC CJIOBaMH. [IpUHMMAIOT TO3HABATENBHYIO IIE€Jb U
COXPAaHSIOT €€ IPH BBINMOJHCHHHM y4eOHBIX nercTBui. OCO3HAIOT CcBoM jaeicTBHs. MMeroT
HaBBIKM KOHCTPYKTUBHOI'O OOIIEHUS B MaJIbIX TPYyIINaX.

YeJi0BeKk 1 npupoaa

ABTOMATHKA B Halllel )ku3HU. [[puMepbl HCTIOIB30BaHUS ABTOMATUYECKUX YCTPOMCTB B HAYKE,
Ha Mpou3BOJACTBE U B ObITy. CpenctBa cBsizu. Panuo u TeneBujeHHE. AJIbTEpHATUBHbBIC
UCTOYHMKU HHepruu. Buasl snexrpocranmmii. HeoOX0IMMOCTh SKOHOMHUHU TMPUPOTHBIX
PECYpPCOB U UCIIOJIb30BAHUS, HOBBIX IKOJIOTHYHBIX U 0€30TaCHBIX TEXHOJIOTHMA.

Hayxka 1 6e30nacHOCTb JIOAEH.
Jlemoncmpayuu: 1. hoTomMatepuanbl U CIANIBI IO TEME.

Jlabopamophvie pabomwi: 1. VI3yueHue NeUCTBUN CPEJCTB CBS3H, PAJIUO U TEICBUICHHUS.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCIU.

CamocrosiTeIbHO  (OPMYIHPYIOT TO3HABATEIBHYIO 3ajady. YMEWT (WM pPa3BUBAIOT)
CIIOCOOHOCTH C TIOMOIIIBIO BOITPOCOB JOOBIBATH HEJOCTAIOITYI0 HHPOPMAIIHIO.

KJI1accC



Kunemaruka
CnocoObl  omucaHus MexaHudeckoro JaBukeHus. Cucrema orcyera. [IpsmonuneiiHoe
nBrkeHue. IIpsMonnHeiiHOe paBHOMEpPHOE JABM)XEHHE MO Iulockoctu. [lepememenue u
CKOPOCTb IPU PaBHOMEPHOM NPSIMOJIMHENHOM JBMXKEHUH MO INIOCKOCTH. OTHOCUTEIBHOCTD
nekeHus. CrnokeHue ABWKeHUM. [[pUHIMN HE3aBUCUMOCTH JBWXEHUN. KpuBoImHEWHOE
nBUKeHue. [[BrkeHue tena, OpolIeHHOTo Mo/ YIiIoM K ropu30HTY. PaBHOMEpHOE NBUXKEHME
[0 OKPY>KHOCTH. YTJIOBas ckopocTb. [lepuon u yactora BpanieHusi. CKOpOCTb U YCKOPEHHE
IIpU PAaBHOMEPHOM JBHKEHUU IO OKPY>KHOCTH.

Jlabopamopuvie pabomul (¢ ucnoab3oBaHueM 00opyaoBanHus «Touka pocray):

N3yuyenue ABMKEHUS CBOOOTHO MANAIOIEro Tea. M3yueHne ABHKEHHs 10 OKPYKHOCTH.
IlpumepHvie memvl NPOEKMHUBIX U UCCIE008AMENLCKUX PAOOM:
Ornpenenenue CKOpOCTA PAaBHOMEPHOTO JIBMDKEHUS TIPU  HUCIIOJIB30BaHUU  TpEHa)kepa
«OeroBast JOPOXKKa.
Hcropuueckass peKOHCTPYKIMS ONBITOB ['anuiest Mo onpeaeseHuto0 YCKOPEHUs: CBOOOAHOTO
MaJICHUs TeN.
[TpuHuMnbl paboThl MPUOOPOB AT U3MEPEHHS] CKOPOCTeM M yckopeHui. llpumenenue
CBOOOJTHOTO TAaJICHUs JJI U3MEPEHUs PEeaKlMu 4YesloBeKa. PacyeT TpaeKTOpUH JBUKEHUS
nepcoHaxken pacckason P.Pacmo.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCMIU.

YTEeHHE U OOCYXJEHHE TEKCTa CTaTeHUHTEpHET-CaTOB, OOCYXJAEHHE JOKIAJ0B U
Mpe3eHTaIMi, COCTABIICHUE U PEIIeHUE 3a7a4, 00CYXKIECHUE CIIOCOOOB pelieHus (MoroTOBKa
Kk OI'D no pusuke).
JAnHamuka
Nuepuuanbasie cuctembl otcyera. Cuna. 3akonbl HeroToHa. J[BUkeHUE Tella mo IeMCTBUEM
HECKOJIbKUX CHWJI. JIBUYKEHHE CUCTEMBbI CBSI3aHHBIX Tell. JJMHAMHKa paBHOMEPHOTO JABUKEHUS
MaTepUAIbHOW TOYKM MO OKpYKHOCTH. Kiacchl cuii. 3aKOH BCEMHUPHOIO TATOTEHUS.
JBmwxenne mnaHeT. MckyccrBeHnble cnyTHUKM. ConHewHas cucrema. Mcropust pa3BuTus
npencrasiieHnii 0 Beenennon. Ctpoenue u spomonusBeeneHHon.
Jlabopamopnvie pabomei (¢ MCNMOJIb30BaHHEM 000pynoBanusa «Touka pocray):

N3mepeHne macchl Teiaa C MCHOJb30BAHUEM BEKTOPHOI'O Pa3yIOkKEHUs cuibl. M3yueHue
KHHEMAaTHKU U JUHAMUKHA PABHOYCKOPEHHOTO JBMKEHUS (HA MpUMEpe MallTuHbl ATBY/1a).
N3ydyeHne TpeHust CKOIbXKEHUS.

Ipumepnvie memol NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
Uctopuueckass pekOHCTpYyKIUs onbIToB KynoHa 1 AMOHTOHA MO ONPEJEICHUIO BEJIHMYHHbI
CWJIbl TpEHHMs CKoJibkeHud. [lepBble MCKyccTBeHHBbIE cryTHUKM 3emid. Kak ornmyarorcs
MEXaHWYeCcKre IMpolecchl Ha 3emiie OT MEXaHWMYecKuX MmpoueccoB B kKocMoce? Tena
Conneunoit cucrembl. OTKPBITHSI HA KOHYUKE TIEpA.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.



9TeHUE U OOCYKJICHHE TEKCTa CTaTel WHTEPHET-CAalTOB, OOCYXICHHE JOKIAJ0B U
pe3eHTalMi, COCTABICHHUE U pellIeHue 3a/1a4, 00CyXIeHHE CIOCOO0B pelieHus (oAroToBKa
k OI'D no ¢usuke).
Nmnyabc. 3aKoH cOXpaHeHHUs UMITYJIbCA
Nmnynbe. U3MeHeHne uMIlysibca MaTepuaibHOM  TOYKH. Cucrema  Ten. 3akoH
COXpPaHCHUSIUMITYJIbCA.
IIpumepHovle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
PeaktuBHOe nBuxkenue B npupoje. Paccnenosanme I TII ¢ momompbio 3aKk0HAa COXpaHECHUS
UMITYJIbCA.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OeSAMENbHOCMIU.
YTEHUE U OOCYXJEHHWE TEKCTa CTaTeil MHTEPHET-CAaUTOB, OOCYXIEHUE JOKIaJA0B H
Ipe3eHTalMi, COCTABJICHHUE U PEIlIEHUE 3a/1a4y, 00CYXJI€HHE CIIOCOO0B pelieHus (oAroToBKa
k OI'D o pusuke).
Craruka
PaBHOBecuHe Tena. MOMEHT Cuiibl. Y CIIOBUSI pABHOBECHS TBEPAOTO Tena. [[pocThie MEXaHU3MBI.
Jlabopamopuvie pabomul (¢ NcNOAb30BaHHEM 000pya0oBaHus «Touka pocray):
Omnpenenenre NEHTPOB MAacC Pa3IMYHBIX TeN (TpU cocooa).
IIpumepHovle membl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
[IpuMeHeHue MPOCThIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3€MJITHKU JI0 HEOOCKpeoa.
UccnenoBanune KOHCTPYKIIUK BEJIOCUIIEAA.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCIU.
YTEHHE U OOCYXJEHHWE TEKCTa CTaTeil MHTEPHET-CAaUTOB, OOCYXJEHHUE MJOKIaJA0B H
Mpe3eHTAIMiA, COCTABIICHUE U PELIEHUE 3a]1a4, 00CYX EeHUE CIIOCO00B pelieHus (MoAroTOBKa
Kk OI'D o dusuke).
Mexanuyeckue KoJeOaHNsI U BOJTHBI
Mexanuueckue koneOanus. [IpeoOpazoBaHue HSHEPTHM MPU MEXAHUYECKUX KOJCOAHUSX.
MaremaTudyeckuii U NPY>KUHHBIM MasTHUKU. CBOOOJHBIE, 3aTyXalolllie€ U BBIHYXKICHHBIC
kosnebanus.Pezonanc.Mexannueckue BOJIHbL. J[JIMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopuvie pabomul (¢ UCNOAb30BaHHEM 000py10oBaHus «Touka pocray):
N3ydenue konebaHut HUTSTHOTO MasSTHHKA.
IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
CtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTHI. KosiebaTenbHbIe CUCTEMBI B IPUPOE U TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX U008 OesTMENbHOCU.
YTEHHE U OOCYXJEHHWE TEeKCTa CTaTeil MHTEPHET-CAaUTOB, OOCYXJEHWE JOKIaJ0B H
MPE3EHTAaIlUN, COCTaBICHUE U PEIICHUE 3a/1a4, 00CYKICHUE CIIOCOOOB pemieHus (MMOAr0TOBKA
k OI'D no ¢usuke).
DJIeKTPOMATHUTHBIE KOJIEOAHNS M BOJHBI
[Tepemennsiit snexkrpudeckuii ToK. KonebarenbHbli KOHTYp. BhIHYX)IeHHBIE U CBOOOTHBIC
OM konebanusi. OM BOJIHBI U UX CBOMCTRBA.
Ipumepnvie memol npOeKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

10



[TpuHUMIIBI pagUoOCBI3U U TelieBUACHUS. Biusaue DM H31ydyeHUd Ha JKUBbIE OpraHU3MBI.

N3roroBiieHre yCTAaHOBKH 711 AEMOHCTPALUU OMBITOB 110 OMMU.

OnektpoMarauTHoe u3inydenrne CBY-neun. Mcropuueckass peKOHCTPYKILMS ONBITOB AMIEpa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OeSAMENbHOCMIU.

YTeHUE U OOCYXXJIEHHME TEKCTa CTaTeldl MHTEpHET-CalToB, OOCYXJACHUE JOKIaJ0B U

pe3eHTalMi, COCTABJICHHUE U PeIlIEHUE 3a/1a4, 00CYXJIeHHE CIIOCOO0B pelieHus (oAroToBKa

Kk OI'D no pusuke).

Onruka

Uctounuku cBerta. [lelicTBUA cBeTa. 3aKOH MPSMOJIUHEWHOTO pacIpOCTPAHEHHS CBETA. 3aKOH

oTpaxkeHus cseta. [loctpoenne n3o00pakeHui B IJIOCKOM 3epKajie. 3aKOH MPEIOMIICHUS CBETa

Ha IJIOCKOM T'paHMUIE ABYX OJHOPOJHBIX MPO3pauHbIX cped. [IpenoMieHue cBera B mpusMe.

Hucniepcus cBera. SIBIeHUE MOJHOTO BHYTPEHHETO OTpakeHUs. JIuH3bl. TOHKHE JHMH3BL

[TocTpoeHue n300pakeHUi, CO3/1aBa€MbIX TOHKUMU JIMH3aMU. ['11a3 u 3peHue. OnTudeckue

puOOpHI.

Jlabopamopnwvie pabomoi (¢ MCMOJb30BaHHEM 000opynoBanusa «Touka pocray):
DKCliepuMEHTalIbHAas MPOBEPKA 3aKOHA OTPaXKEHUs cBeTa.  M3mepeHue nmokaszarens
npesomiieHus Bojibl. I3MepeHue GoKyCHOro pacCcTosiHUs cOOUparoiei JMH3bI.

IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
Hctopus uccnenoBaHusl CBETOBBIX sBIIEHHM. McTopuyeckass pEKOHCTPYKIUS TEIECKOIA
lNanunes. M3rorosiieHne Kanena0cKomna.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesMENbHOCIU.
YTeHHE M OOCYXKXIEHHE TEKCTa CTaTel HMHTEpHET-CaTOB, OOCYXXJEHUE JOKIaJOB U
Mpe3eHTAIMiA, COCTABIICHUE U PEIIEHUE 3a7a4, 00CYXKIECHUE CIIOCOOOB pelieHus (MOroTOBKa
Kk OI'D no ¢pusuke).
du3nka aToMa U AaTOMHOI0 Apa
Crpoenue atoma. [lornomienre u ucnyckanue cseta aromamMu. Onruyeckue creKkTpbl. ONbIThI
Pesepdopna. [lnanerapuas mozgens aroma. CTpoeHHE aTOMHOTO sifipa. 3apsiioBOe UMacCOBOE
yucia. flnepHble CWIbl. DHEPTUsl CBSI3UM aTOMHBIX siiep. 3aKOH PaJHMOAKTUBHOIO pacraja.
Anbda- n 6era-pacnanel. [IpaBuna cmemenus. Anepusie peakuuu. Jlenenue u CUHTE3 sAIEp.
SAnepnas suepretuka. Mcrounmku sHeprum ComHuma u 3Be3n. Peructpanusi sSaepHbBIX
W3JIy4YeHUN. BiausHue paauoaKTUBHBIX U3JIYYEHUN HA KUBBIE OPTraHU3MBI.
JlozumeTpusi. IKOJIOTHYECKHE TPOOIEMBI IIEPHON SHEPTETUKH.
IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
Uctopus uzyuenus aroma. Mamepenne KII/] conneunoii 6atapen. HeBuaumeie u3aydeHus B
CHEKTPE HarpeThIX Tel.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIU.
YTEHUE U O0CYXKICHHE TeKCTa CTaTe HHTEPHET-CAlTOB, 00CYKICHUE TOKIAaI0B U
MpE3eHTAallUi, COCTABJICHHUE U PElIeHHUE 3a7a4, 00CYyk AeHHE CIOCOO0B penieHus (MoAroToBKa K
OI'D no dusuke).
®opmMbl OpraHu3anuu 00pa3oBaTeIbLHOIO Npouecca:
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- TpynIoBas; -

WHJIUBUIYyaJIbHAS; -

¢bpoHTaNbHAS.

Beaymue TexHoJ10ruu:

Hcnonb3ytoTest 371€MeHThI CAEAYIOMUX TEXHOJIOTUI: TPOEKTHAs!, TPOOIEMHOr0 00yUYeHus,

nH()OPMAITMOHHO-KOMMYHHUKAITHOHHAS, KPDUTHYECKOTO MBIIJICHHS, IPOOJIEMHOTO JUAIOra,

UTPOBas.

OcHOBHBIEC MeTOABI PA0OTHI HA YPOKeE:

Benymumu Metogamu 00ydeHUs SIBISIOTCS: YaCTHYHO-TIOMCKOBOM, METO/I MAaTEMaTHIECKOTO

MOJENUPOBAHUS, AKCHOMATUYECKUI METO/.

DopMBI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISIETCS TOMOJIHUTEIBHBIM, TO OTMETKA B 0aJu1ax HE CTABUTCS. Y Yalliuiics

YUUTCS OIIEHUBATh CceOs U JAPYTUX caM, YTO TMO3BOJSET pPa3BUBATh YMEHHs CaMOaHaIu3a

HCIOCOOCTBYET PA3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOWCTBY JIMYHOCTH Y4Yallerocs.

BrisiBneHre TPOMEXKYTOUHBIX M KOHEUHBIX PE3YJbTATOB Yy4YalllMXCS MPOUCXOAUT Yepes3

MIPAKTUYECKYIO JIEATEIbHOCTh; 3a4ETHBIE PAOOTHI:

* TeMaTH4YecKas moJA00pKa 3a/1ay pa3IuyHOr0 YPOBHS CJIOKHOCTH C MPEACTABICHUEM Pa3HBIX
METOJIOB pEUICHUS B BHUJEC TEKCTOBOI0 JOKYMEHTa, Npe3eHTanuu, (GJuI-aHuMaIHH,
BHIeopoJMKa i Web - crpanunm! (caiira)

* BBICTaBKa ITPOCKTOB, MIPE3CHTAIU;

* IGMOHCTpAIIUS KCIIEPUMEHTA, KAYECTBEHHOM 3aJjaul C KauyeCTBEHHBIM (YCTHBIM HWJIU B
BUJICTIPWJIOKEHUSI, B TOM 4YHCIIe, TMpe3eHTallMel) OMHCaHWEeM IIpollecca Ha 3aHITHH,
(hecTuBaIEIKCIEPUMEHTOB; PU3NUECKUE OJTUMITAA]IBI.

KanennapHo-remarudyeckoe nJiaHMpoBaHue 7 KJjace

Ne Hara Tema ypoka Hcnosb3oBanue puMeya)
n/m | TPpOBeIeHHsA o0opynoBaHus LieHTpa | HHE
Ilinan | Pakr €CTEeCTBEHHOHAYYHOM

U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»

1. Beegenne (14)

BBognoe 3anstue. Llenn n3anaun Komneroreproe
1 Kypca. TexHuka 6€30macHOCTH. o0opyoBaHue

2. PoJib 3kcniepuMeHTa B KU3HU Yesi0BeKa (34)

Cucrema eMHHUL, TIOHATHUE O KomnerorepHoe

2 NPSAMBIX U KOCBEHHBIX U3MEPCHUAX o0opyoBaHue
PU3HYECKUN HKCIIEPUMEHT. O6opynoBanue ais

Buzpsl pu3nueckoro skcrepuMeHTa. JEMOHCTPALAN
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[TorpemnocTs u3mepenus. Buabt
MOrpenHOCTeN n3mMepenus. Pacuér
MOTPEIIHOCTH U3MEPEHUSI.

4 JlaGopaTtopHnas pabota O6opynoBanue st
«M3mepenne o0bemMa TBEPI0TO 71a00paTOPHBIX padoT U
tenay. [IpaBuna odopmienus VUCHHUCCKUX OIBITOB
nabopaTopHON pabOTHI.

3. Mexanuka (84)
5 PaBHOMEpHOE U HEPAaBHOMEPHOE O6opynoBanue ais
ABUKCHUS. 1abopaTopHbIX paboT U
6 ['paduyeckoe mpencraBicHue VIEHHYECKHX OIBITOR
JBIOKCHUA. (Ha 6a3e KOMIJICKTOB
Pemenue rpaq)nqecxflx 3ajad, 1 OID)
pacuer myTu U CpeHel CKopoCcTU
HEPABHOMEPHOT'O JABUKCHHUS.
8 [ToHsiTHE UHEPIIMH U UHEPTHOCTH.
LenTpobexHas cuina..
9 Cwuita ynpyrocTtu, cusia TpeHuUs O6opynoBanue A
Tabopatopras pabota 1ab0opaTopHEIX paboT
«HccienoBanye 3aBUCUMOCTH CHIIBI YHCHUYCCKHX OTBITOB
YIIPYTOCTH, BOSHUKAOLIEH B (Ha 6a3e KOMILIEKTOB
10 MIpYXHUHE, OT CTeNeHu aedhopManuu ans OI'3)
IPYKUHBD».
JlaGopaTopHas pabota
11 «Onpenenenue ko3pduirenta
TpEeHHsI Ha TPUOOMETPEN.
JIaGoparopHas paboTa ObopynoBanue s
«HMccnenoBanne 3aBUCUMOCTH 1abopaTOPHBIX paboT U
12 CHIIBI TPEHHS OT CHIIBI YUYEHHUYECKUX OIBITOB
HOPMAJIBHOTO JABICHUS.
4. I'mapocratuka (124)
13 [TnoTHOCTB. 3anaya uaps I'epona O6opynoBanue 11s
JIEMOHCTpALNA
Pemenue 3a1ad noBbILIEHHOM
14 CJIO)KHOCTH Ha pacyeT IUIOTHOCTH
BEIIECTBA.
15 Pemenne 3a1a4 noBbIIEHHOM Ob6opynoBanue s
CIIOKHOCTH JEMOHCTpALMH
16 JlaBiieHune KUIKOCTH U Ta3a. 3aKOH
[Tackans

17 Coo0mraronirecs: CoCy/Isbl.

JlaGoparopHas paboTa Ob6opynoBanue as

18 «M3rotoBnenue Moaenu GoHTaHa» | mabopaTOpPHBIX PabOT U

19 JlaGoparopHas paboTa YUEHUYECKUX OIBITOB

«M3roToBJICHNE MOIECIIN (I)OHTaHa»
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3akon [lackains. /laBnenue B

(Ha 0a3e KOMIUIEKTOB

KUJKOCTSIX U ra3ax. st OI'D
20 ['uapaBnuyeckre MamuHEIL.
Coo0marommecst CoCybl.
21 BrrrankuBaromas cruna. 3aKkoH O6opynoBanwue st
Apxumena. JIEMOHCTpALII
JlaboparopHast pabota OOopynoBanue s
22 «BbIsicCHEHUE YCIIOBUS TJTABAHMS 1a00paTOpHBIX paboT U
TE. YUYEHHUYECKHUX OIBITOB
23 brok 3amad Ha 3akoH Ilackans, 3aKoH O6opynoBanue st
Apxumena. JIEMOHCTpALII
24 biok 3ama4d Ha 3akoH Ilackans,
3aKOH Apxumena.
5. Craruka (104)
25 biok. Peruar. O6opyaoBanue s
JIEeMOHCTpaIui
26 PaBHoBecue TBepabIX T€I. MOMEHT
cuibl.[IpaBUIIO MOMEHTOB.
27 Lentp Tsmxectu. MccnenoBanue Ob6opynoBaHue st
pa3IUYHBIX MEXaHUYECKUX CUCTEM JIGMOHCTpALMH
28 KomOnHupoBaHHbIE 33a/1a9H, HCIIOIB3YS
YCJIOBUSI PABHOBECHSI.
29 KomOnHupoBaHHbIE 3a1a9, HCIIOIB3YS
YCIJIOBUSI pABHOBECHSI
JlaGopartopHnas pabota O6opynoBanue st
«M3roToBrieHne padoTaromei CHCTeMbI | J1a00paTOpHBIX paboT U
30 61oxoBY». OdopmiieHrEe paObOTHI. YYEHHUYECKUX OIBITOB
(Ha 0a3e KOMILIEKTOB
Pabota nax npoextom «biiokuy. w11 O
JlaGopaTtopHnast pabota
«M3rotoBreHue paboTaroreit
31 CUCTEMBI OJIOKOBY.
JlaGopatopHas paboTa O6opynoBanue st
«M3roToBiienre paboTaromiel CHCTEMbI | Ja00PaTOPHBIX padoT U
32 OJIOKOBY. YUYEHHUECKHUX OIBITOB
Odopmienne paboTHI. KommbrorepHoe
33 obopynoBaHue
34 3amuTa IpoeKTOR.
KajiennapHo-teMaTuyeckoe mjiaHupoBaHue 8 KJjacc
Ne Jara Tema ypoka Hcnoan3oBanue npume
n/n NnpoBeAeHus o0opynoBaHMs LieHTpa | YaHHe
Ilnan | @akt €CTeCTBEHHOHAYYHOI

H TeXHOJIOTHYECKO
HANPABJEHHOCTEMl

«Touxka pocra»

1. Beegenne (14)
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Bronnoe 3ansitue. [enu nzagauu

Komnbroreproe

1 Kypca.TexHuka 6e30MacHOCTH. o0opyaoBaHue
2. TenioBble siBenus (12 u)
Pa3zHoo0Opasue TeroBbIXsIBICHUH. KomnerorepHoe
2 TemoBoe pacimupeHueres. obopynoBaHue
JlaGopaTopHas pabota O6opynoBanue s
«VI3MeHeHHsI UTHBI Tella Tpu 1a00paTOpHBIX paboT U
3 HArpEeBaHUU U OXJIAXKICHUN. YUEHUYECKUX OMBITOB
Tennonepenaya Habmronenue OO6opynoBanue ajist
TEIUIONPOBOAHOCTH BOJIBI U JIEMOHCTpAaIHii
4 BO3yXa.
JlaGopaTopHas pabota OO6opynoBanue ajst
5 «3mepenue yaenbHOU 1abopaTopHbIX paboT U
TEMIOEMKOCTH Pa3IIUIHBIX YUEHUYECKUX OMBITOB
BEIICCTBY. (Ha 6a3e KOMILIEKTOB
[InaByiieHue u oTBEpECBaHUE. s OI'D
JlaboparopHas pabota «OTiHBKa
6 napaHOBOTO COJAATHUKAY
JlaGopartopHnas pabota ObopynoBanue st
«HabmoieHure 3a aBjIeHUeM Jbaa» | 1a00paTOPHBIX paboT U
! YUEHUYECKUX OMBITOB
Pemrenue onmumnuaaHbIx 3a1a4 HA O6opynoBanue st
8 ypaBHEHHUE TEIUIOBOro OanaHca JIEMOHCTpAIIHA
Pemenue onmumnuaansix 3agad Ha | OOopyaoBaHueE IS
9 pacyd€T TEIUIOBBIX POLECCOB JIEMOHCTpAIUI
10 JIaGoparopus kpuctamiorpaduu.
VcnapeHue 1 KOHIEHCAIHS. O6opynoBanue st
11 JIEMOHCTpALil
CocraB atmocdepsl, HAOIIOACHHE O6opynoBanue st
nepexoja JIEMOHCTpAIUI
HEHACBHIIIICHHBIX M1apOB B
12 HACBIIIIEHHBIE.
BrnaxHocTh BO37yXa Ha pa3HBIX O6opynoBanue st
13 KOHTHHEHTaX JIEMOHCTpALil
3. DaekTpuyeckue sipjaenus (84)
Mukpomup. Monenu artoma,| OO6opymoBaHHe IS
14 cyliecTBoBasmme 10 Hagasa XIX JIEMOHCTpALUI
Hcropust OTKpBITUA U JENCTBUSA KomnerotrepHoe
15 rajabBaHUYECKOr0 3JIEMEHTA 0GopyI0BaHHE
Ucropus cozpanus a5ekTpodopHOi
16 MaIIuHbI
Onertel Bonbpra. DOnexTpudeckuit Kommnsroreproe
17 TOK B DJICKTPOJIUTAX. obopynoBaHue
Pemenne onuMnuamHbIx 3a1a4 Ha O6opynoBanue st
18 3aKOHBI TIOCTOSITHHOT'O TOKa JIEMOHCTpAIHiA
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HaOronenne 3aBUCUMOCTH

O6opynoBanue st

COTIPOTHUBIICHUS IPOBOIHUKA OT JIEMOHCTpAIHii
19 TEMIEPATypHhI.
JlaGopaTtopHnast pabota O6GopynoBanue ais
«Onpenenenue CTOMMOCTH | JIaOOpaTOPHBIX padoT U
U3PACXO0I0BAHHOM IEKTPOIHEPTUU | YUEHHUYCCKHMX OIMBITOB
10 MOIIIHOCTH MOTPEOUTEINS U 1O (Ha 6a3e KOMIUIEKTOB
20 CUETYUKY» s OI'D
Pemenue onuMmnuagHeIx 3a1a4 O6opynoBanue st
21 Ha TEIJIOBOE JIeHCTBHE TOKA JIEMOHCTpAIHi
4. DyeKTpOMarHuTHbIe siBjeHus (34)
DONEeKTPOMarHUTHbBIC SIBJICHHUS. O6opynoBanue st
22 DIIEKTPOU3MEPUTEIHLHBIE TPUOOPHI. JIEMOHCTpAITHi
MaruutHasg anoManusa. MarauTHble OO6opynoBanue st
23 Oypu JIEMOHCTpAITHi
Pa3znoBunnoctu
24 AJICKTPOJIBUTATEIICH.
5. OnTuyeckue siBjieHus (74)
Wcrounnku cBeTa: TEIIOBBIE, O6opynoBanue st
25 JTIOMUHECIICHTHBIE JIEMOHCTpAIIHA
DKcrepuMeHT Ha0IIoICHHE.
MHorokpaTtHoe n300pakeHue
peaIMeTa B HECKOJBKHX TUIOCKUX
26 3epKajax.
N3roToBUTH IEPUCKON U CETO O6opynoBanue ajst
27 TTOMOIIIBIO TTPOBECTH HAOIIOICHUS JIEMOHCTpALIUI
[IpakTHueckoe UCIOIb30BaAHNE O6opynoBanue st
28 BOTHYTBIX 3€pKall JEMOHCTpaLui
3puTenbHbIE WIIHO3UH, O6opynoBanue st
MOPO’KTaEMBbIC TIPEITOMIICHUEM JIEMOHCTpAIIHHA
29 ceera. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOW ONTHKU
Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesnoBexk u nmpupoaa (44)
32 ABTOMaTHKa B HallleH )KU3HH . KommerotepHoe
33 Pamno u teneBuneHue obopyoBaHue
AJNBTEpHATUBHBIC UCTOYHUKHU
34 sHepruu. Bujel a5ekTpocTaHnii
Hayka ceronns. Hayka u
35 0€30macHOCTb JTFO/ICH.
KaneHnapHO—TeMaTuqecmoe INIAHUPOBAHHUE 9 ki1acc
Ne Hdara Tema ypoka npume
NpoBe/IeHUs! yaHue

16




n/m | [lnan | Pakr Hcnoas3oBanue
000py/10BaHMS LIEHTPA
€CTEeCTBEHHOHAYYHOMI
U TEXHOJIOTHYeCKOM

HAINPABJIECHHOCTEHl
«Touxka pocray»
1. Beegenue (14)
BBoanoe 3anstue. Lenn nzagaun Kommberoreproe
1 Kypca.TexHuka 6€30macHOCTH. o0opynoBanue
2. Kunemaruka (7 4)
CrniocoOsl ornucanusi, OO6opyIOBaHHE IS
2 MEXaHUYECKOTO JIBHKEHUS JIEMOHCTpALHii
[IpsimonnHeiHOE paBHOMEPHOE OO6opynoBanue ajst
JIBUKEHUE M0 TIIOCKOCTH? CMOTpS JIEMOHCTpALIH
3 U3 KaKoi TOYKH HaOJI0/1aTh
OTHOCHUTENBHOCTD ABHKEHUS. O6opynoBanue st
4 CI10’keHH€e IBKEHHUI. JIEMOHCTpAIUA
Jlabopamopnvie pabomol: O6GopynoBanue st
«3yuenue ABUKEHUS] CBOOOJIHO 1ab0paToOpHbIX paboT U
nagaromero tena», «3ydenue YUEHUYECKUX ONBITOB
5 JIBUKEHHUSI TeJa IO OKPYKHOCTH»
Kak u kyna nonerena BUIIHEBas O6opynoBanue ajst
kocrouka? Pacuer TpaekTopun JEMOHCTpALIHI
JIBW)KEHUS TEJI W IEPCOHAXKEU
6 pacckasos P.Pacns o Mronxaysene
Hcropuueckast peKOHCTPYKIIHS O6opynoBanue ajist
7 onbITOB ["anniiest mo onpeeIeHuIo
YCKOPEHHS g. JIEMOHCTpAIUI
OnpeneneHnue  CKOpPOCTH Ob6opynoBanue as
PaBHOMEPHOTO ABUKEHUS MTPU JEMOHCTPALINI
WCIIONB30BAHUM  TpPEHaXepa
8 «OeroBas JOPOKKa».
3. Innamuxa (84)
Cuna Bonu, cuia yOeKIeHUS UIN O6opynoBanue st
9 cuna - pusnyeckas BenuyuHa? J€MOHCTPALINI
Jlabopamopnas paboma: ObopynoBanue amus
10 «M3mepeHne macchl Tena» 71a00paTOPHBIX PaboT U
JBmxkeHue Tena 1o AckcTBHEM | YUCHUYECKHUX OIBITOB
11 HECKOJIBKUX CHJI
JIBM>KEHUE CHUCTEMBI CBA3aHHBIX O6opynoBanue ajst
12 Ten JEMOHCTpAITHI
Jlabopamopuvie pabomul: ObopynoBanue Ais
13 «M3yueHne TpeHHs CKOJMBXKEHUs» | JabOpaTOpHBIX padoT U

YUYCHUYCCKUX OIIBITOB
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JlnHaMKKa paBHOMEPHOI'O JBUKEHUS

O6opynoBanue st

14 10 OKPYKHOCTH JEMOHCTPALI
HcTopus pa3Butus npencrasieHunii o|  OO0opyaoBaHue st
15 Bcenennoii. ConmHeuHas cucreMa. JEMOHCTpALNI
OTKpbITUSI HA KOHYUKE TIepa. O6opynoBanue st
16 IIepBble UCKYCCTBEHHBIE CITyTHUKH JIEMOHCTpAIMi
3emuu.
4, UmnyJbc. 3aK0H cOXpaHeHHsI UMITYJIbca (34)
17 Kak BbI sIXTy Ha30BeTE. .. KommnsrorepHoe
18 PeaktrBHOE NBUKEHUE B IPUPOJE. o0opyi0BaHue
Paccnenosanue JITII ¢ momomisro KommnsrorepHoe
19 3aKOHA COXPaHEHMsS UMITyJIbCa o0opynoBanue
5. Craruka (24)
Jlabopamopnas paboma: Ob6opynoBanue ams
20 «OrmpeienieHue MeHTPOB Macc 1ab0paTOpHBIX paboT U
Pa3IUYHBIX TeN (TpU crocoba)» YUEHUYECKUX OMBITOB
[TpuMeHEeHHE TPOCTHIX MEXaHU3MOB KommerotepHoe
’1 BCTPOUTENBCTBE: OT 3EMIISIHKH /10 obopynoBanue
HeOockpeba
6. Mexannuyeckue Kojie0anusi M BOJHBI (34)
22 Buan MasiTHUKOB U MX KOJIEOAHUH O6opynoBanue st
23 YTOo MepeHOCHT BOJIHA? ACMOHCTpaIH
KonebarenpHbIE CHCTEMBI B TIPUPOIE
24 WTEXHHKE
7. DJIeKTPOMATHUTHbIE KOJIeOAHUSA U BOJIHBI (24)
OKcrnepuMeHTallbHass  IPOBEpKa KomnerorepHoe
25 cBoiictB OM BOJIH. o0opynoBaHue
HccnenoBanue 3IEKTPOMArHUTHOTO KomnerorepHoe
26 nznyyenuss CBU-neun o0opyaoBaHue
8. OnTuka (44)
. UsrotoBnenune moaenu KommerotepHoe
27 KaJIeH0CKOIIA. o0opynoBaHue
OkcnepuMeHTallbHasgs ~ mpoBepka| OO6opynoBaHuUE s
28 3aKOHA OTPaKEHUS CBETA. JIeMOHCTpaIui
Jlabopamopnas paboma: ObopynoBanue s
29 «M3mepeHne mokasarenst 1a00paToOpHBIX paboT U
MPEIOMIICHUS BOIBI» YUEHUYECKUX OMBITOB
Kak ornmmuatorcs mnokaszarenu| OO6opynoBaHHe IS
30 MIPEJIOMIICHUS I[BETHOTO CTEKJIa JIEMOHCTpPAITHHA
9. ®u3uKa aToMa M1 AaTOMHOT0 siaApa (44)
[Tornomienne u UCITyCKaHUE CBETa KomnerorepHoe
31 atomMamu. ONTUYECKUE CIIEKTPHI.
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N3mepenne KI1/] conneunoit

32 6arapeun
BrusiHue paauoak THBHBIX
33 U3TYy4YEeHUH Ha )KUBBIC OPTraHU3MbI
Crnioco0sl 3aIUTHI oT
34 PaIMOAKTUBHBIX U3Ty4YCHUN

obopynoBaHue

KommnbrorepHoe

obopynoBaHue
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