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[Iporpamma kpyxka «IKCIEPUMEHTAPUH 1O (PUUKE» SBISIETCS MPOTPAMMON €CTeCTBEHHO-HAYYHOI0
HalNpaBJIeHUs

1o cpoky peanusaumu: 1 roxu;

10 0COOEHHOCTSIM Pa3BUTHsI: OOIIEH;
00b€éM yueOHoro Bpemenu: 46 yacos;
YPOBeHb IPOrpaMMbl: 0a30BbIii;
(¢opma o0yuenusi: ounas;

peKuM 3aHATHIA: | Yac B He/IENO; IUIAHUpPYeMast Ay IUTOPHUSI:
12-16 ser.

Hesan kypca

Llenpto mporpamMMbl Kypca BHEYPOYHOW JESTENbHOCTH N0 (usmke
«DKCTIepUMEHTApUH IO PHU3HUKE, I ydanmxcs /-9- X KI1acCoB SBISIOTCS:
. pa3BUTHE Y YyYallUXCsl TO3HABATEIBHBIX HMHTEPECOB, WHTEUICKTYAJIbHBIX M TBOPUYECKHX

CIIOCOOHOCTEH B MpOIECCe pelIeHUs MPaKTUYECKHX 3aJlad M CaMOCTOSITEIIBHOTO NMPUOOPETEHUS HOBBIX
3HAHHI;

° q)OpMI/IpOBaHI/IC U  PasBUTUC Yy Yy4dJallUXCd KIIKOUYCBBIX KOMHeTeHLII/Iﬁ — yqeGHo —
IMIO3HAaBAaTCJIbHBIX, HH(bOpMaHI/IOHHO - KOMMYHUKATHBHBIX, COOUAJIbHBIX, U KaK CIICACTBUC
KOMHGTGHHI/Iﬁ JIMYHOCTHOT'O CaMOCOBEPIICHCTBOBAHUS

o (hopMHpOBaHHE MPEIMETHBIX U METANpPEIMETHBIX PE3yIbTaTOB 00YUYEHMsI, YHUBEPCATbHBIX
y4eOHBIX ACHUCTBU;

o BOCITUTAHUE TBOPUYECKOW JIMYHOCTH, CIIOCOOHOW K OCBOCHHMIO TEPEIOBBIX TEXHOJOTUU W
CO3JITaHUI0 CBOMX COOCTBEHHBIX pPa3pabOTOK, K BBIABMIKEHHWIO HOBBIX HJAEM W TPOEKTOB; peaTu3aius
JEeSTeIbHOCTHOTO TIOJIX0/a K MPEAMETHOMY OOYUEHHIO Ha 3aHATUSAX BHEYPOUHOU JAESITETLHOCTH MO (hU3HKE.

Oco0eHHOCThIO BHEYPOUHOH JIEATENBHOCTH M0 (PU3MKE B paMKax KpPY>KKOBOH pabOTHI SIBISETCS TO,
YTO OHA HalpaBJieHa Ha JJOCTH)KEHUE 00y4yaroIMMUCs B OOJIbIIEH CTENeHH JIMYHOCTHBIX U METAIPEMETHBIX
pe3yIbTATOB.

3amauu Kypca

Jns peanuzanuu nenei Kypca TpeOyercsi pelieHre KOHKPETHBIX NMpakTHUecKuX 3anad. OCHOBHBIE
3a]]a4y BHEYPOUHOH JEATEeIbHOCTU MO (PU3UKU:

° BBISIBJICHUC UHTCPECOB, CKHOHHOCTCI‘;I, CHOCO6HOCTeﬁ, BO3MOXKHOCTEH yHaluxcs K pasjiindHbIM
BUJaM ACATCIBbHOCTH,

° (bOpMI/IpOBaHI/IC MMPEACTABJIICHHUA O ABJICHHUAX W 3dKOHAX OKPYKAOMICTO MHUpaA, C KOTOPbIMU
IIKOJbHUKU CTAJIKMBAIOTCS B HOBCEIHEBHOM KH3HH,

(dbopMHUpOBaHKE TIPEICTABICHUS O HAYYHOM METO 1€ TIO3HAHWS,;
pa3BUTHE UHTEPECA K UCCIIEA0BATENIbCKOM JIEATENbHOCTH;
pPa3BUTHE ONBITA TBOPUECKOU ACSITEIHPHOCTH, TBOPYECKUX CIIOCOOHOCTEI;

. pa3BUTHE HABBIKOB OpraHM3allid HAYYHOTO TpyJda, paboTBl CO  CJIOBapsiMH U
SHIMKJIIONIEUSIMHU, pabOTHI ¢ 000pynoBaHKueM Jlaboparopuu «Touka pocTtay;

. CO3/IaHME YCIIOBUH AJIs pealin3allii BO BHEYPOUHOE BpeMs IPUOOPETEHHBIX YHUBEPCAIBHBIX



y4eOHBIX JICUCTBHUI B yPOUHOE BpEMS;

. pa3BHUTHE ONbITA He(POPMATLHOTO OOIICHHUS, B3aUMOICHCTBUS, COTPYTHUYECTBA; PACIITHPEHUE
paMoK OOILEHUS C COLUYMOM.

i (GbopMUpOBaHHE HABBIKOB TOCTPOCHUS (DU3MUYECKUX MOJCNICH U OIpPENCTCHHS TPAHHI[ UX
MPUMEHUMOCTH.

. COBEpIICHCTBOBAHWE YMEHHI MNPUMEHATh 3HAHUA MO (U3HKE AT OOBSICHEHUS SIBICHUN
MPHUPOJIBI, CBOMCTB BEIIECTBA, PEIICHUsT (PM3MUSCKUX 33]a4, CAMOCTOSTEIIBHOTO MPUOOPETCHHSI U OIEHKU
HOBOW wuH(OpMaMKU (PU3NYECKOTO COJCpPKAHUS, HUCIOIH30BAaHUS COBPEMEHHBIX HH(DOPMALIMOHHBIX
TEXHOJIOTHiA;

. UCIIO0JIb30BaHUE TPUOOPETEHHBIX 3HAHUN U YMEHUH JUIs pelIeHus IPAKTHUECKUX, )KU3HEHHBIX
3ajay;

. BKJIIOUEHUE YYALUXCSI B Pa3HOOOPA3HYIO JIEATENBHOCTh: TEOPETUUYECKYIO, IIPAKTHUECKYIO,
aHAJIUTUYECKYIO, TIOUCKOBYIO;

o BbIpa0OTKa TMOKMX YMEHUH NEpPEHOCUTHh 3HaHMsSI M HaBBIKM Ha HOBBIE (DOpMBI yueOHOM
paboTHI;

. pasBUTHE COOOPA3UTENBHOCTH M OBICTPOTHI pPEaKUUH IPU PEIIEHUH HOBBIX Pa3IMYHbIX

(1)I/I3I/I‘~I€CKI/IX 3aaa4, CBA3aHHBIX C HpaKTH‘ICCKOﬁ JACATCIIBHOCTBIO.

HampaBieHHOCTB IpOrpaMmbl — LudpoBast 1adoparopus. Y poBeHb IporpaMMbl — 6a30Bblit. Bospact
oOyuaromuxcsi: ot 12 et 1o 16 ner. Cpok peanuzanuu nporpamMmebl:

1 ron, 46 uacoB. PabGouas mporpamMma Kypca BHEYPOUHOM MAEATEIBHOCTH MO (hU3HKe

«IKcrepUuMeHTapuii 1o (U3NKe» TMpeaHa3HauYeHa JUIsi OpTraHW3allid BHEYPOUYHOH JIESTEIIbHOCTH
obyuarontuxcs 7-9 kmaccoB MbBOY COILL No2 c.Kazakwu.

AKTYaJIbHOCTb CO3JaHHUS MPOTPaAMMBbI

Cornmacho ®I'OC BHeypouHas [eATENbHOCTh pacCMATPUBAETCS KakK CIEUATbHO OpraHW30BaHHAS
JeSITeTbHOCTh 00YYarOIIUXCS B paMKaxX BapHaTHBHOM 9acTH 00pa3oBaTENBHOTO TUIaHA. DTO COBOKYITHOCTh
BCEX BUJOB JEATENHHOCTH YYalIMXCs, B KOTOPBIX pEIIeHHE 3ajady BOCIHMTAHHUS JOCTHTaeTcsi Haubolee
ycrienHo. Baeypounast pabora 1o mpeaMeTy OpHEeHTHpOBaHA Ha CO3JIaHHE YCIOBHH U HE(OPMAILHOTO
OOIIeHHsS] yYalluXCsi W UMEET BBIPAKEHHYIO BOCIHUTATENIbHYI0 U COIHAIBbHO-TIEIarOTHYeCKYIO
HAPaBJIEHHOCTh, B YAaCTHOCTH CIOCOOCTBYET BCECTOPOHHEMY PAa3BUTHIO (DU3HUECKOTO MBIIUICHUS
oOyuaroruxcst 7-9 Kiaccos.

Ta1<>1<e, HCXOJd U3 3alIPpOCOB YHACTHUKOB O6pa30BaTeJ'ILHOFO nponecca: y4YCHUKOB, pO,Z[HTGJ'ICfI BBISICHHUIJIOCH
3aMHTCPCCOBAHHOCTL B HCO6XO,Z[I/IMOCTI/I (I)OpMHpOBaHI/IH eCTeCTBCHHOHaquOﬁ KapTUHBl MHpaA Yy
06y’~IaIOH_[I/IXC${, MPAKTUYCCKUX U UCCIICAOBATCIIbCKNX HABBIKOB,

Hear nporpammbl: (QopMupoBaHHE YCTOMYHMBBIX 3HAHWK 1O Kypcy QU3HKHA, HEOOXOIUMBIX ISt
MIPUMEHEHUS B TPAKTUYECKOM JAEATETbHOCTH, TOCTAHOBKY OIBITOB, PEIICHUS 33]1a4, 1711 U3YYEHUS] CMEKHBIX
JTUCITUTLIINH, 1711 TIPOIOJDKEHUST 00pa30BaHMsL.

3agaum nporpaMmmsbi:
MOJIMOTOBKA YYAIUXCSl K M3YYEHHMIO CHUCTEMAaTHUECKOTo Kypca (U3MKH;(HOPMHUPOBAHME U Pa3BUTHE OCHOB
YUTATEIbCKON KOMIIETEHIINH;

UCIOJIb30BaHNE MH(OPMALIMOHHBIX TEXHOJIOTHH AJIs pelleHus 3a1a4 (morucka HeooxoauMoil nHpopmManuuy,
odopMIIeHUS PE3YTHTATOB PabOTHI);

(dopmupoBaHue yOEKIEHHOCTH B IO3HABAEMOCTH OKPY)KAIOIIETO MUPA ¥ JOCTOBEPHOCTH HAYYHBIX METO/IOB
€ro U3y4yeHus;



dbopMupoOBaHUE Y yHalIUXCsl YMEHHUI HAOII0AaTh MPUPOIHBIC SBJICHUS U BBITIOJIHATH OMBITHI, 1a00paTOpHbIE
paboThl M AKCIIEPUMEHTAIbHBIC HMCCICIOBAHUS C HCIONH30BAaHHEM H3MEPHUTEIBHBIX MPHOOPOB, IIHUPOKO
MPUMEHSEMbIX B IPAKTUYECKOMN KU3HHU;

dbopMupoBaHUe YOSKIECHHOCTH B TIO3HABAEMOCTH OKPY>KAIOIIETO MUPA M JOCTOBEPHOCTH HAyYHBIX METOJIOB
€ro U3y4eHus;

BOCIIMTaAHHUC HHHHHaTHBHOﬁ, OTBeTCTBCHHOfI, HCHGYCTpeMHCHHOﬁ JINYHOCTH, YMCIOHleﬁ IIPUMCEHATD,
HOHy‘ICHHBIﬁ 3HAaHUA 1 YMCHHA B COOCTBEHHOM IMIPaKTHUKCE.

[Iporpamma «DKcnepuMeHTapHi 0 PU3UKE)» OCHOBAHA HA aKTUBHOMU JEATEIBHOCTHU JIeTEH, HAIIPaBICHHON
Ha 3apO’KJCHUE, HAKOIUIEHUH, OCMBICIICHNE U HEKOTOPYIO CUCTEMATU3aLUI0 (U3NYECKOM HH(pOpMALHH.

JlanHasi mnporpaMma mneJaroru4eckKud Iuejgecoodpa3sHa, T.K. OHa 0OecleYMBAeT pPa3HOCTOPOHHIOKO
MPOMEACBTUKY (DU3UKH, TO3BOJIIET HCIOJB30BATh B MHJIWBHYyaJbHOM TO3HABATEILHOM OIIBITE peOCHKA

pa3IM4YHbIE COCTABIISIOUINE €r0 COoCOOHOCTEH; O0NbIIOe BHUMAHNE yIeNnseTcsi (JOPMUPOBAHUIO HABBIKOB
BBINIOJTHEHUSI TBOPYECKUX M J1a0OpaTOPHBIX DPAabOT, PEUICHUIO YIIYOJCHHBIX 3agad Mo (HU3UKE, YTO
crocoOcTByeT (POPMHUPOBAHUIO Y 00YHAIOITUXCS IPAKTUYECKUX U MCCIIEIOBATEILCKUX HABBIKOB.

IIporpamma Kpy:kka «JKcnepuMeHTApuii mo pusuke» 1as 7-9 kiaacca
COCTABJICHA HA OCHOBE NMPOrpamMM:

[IpumepHOil OCHOBHOW 00pa3oBaTENBLHONW TMPOTPaMMBbl OCHOBHOTO 00mero oOpa3oBaHus (pelieHue
denepanbHOro yueOHO-METOAMUYECKOT0 00bEAMHEHHS TI0 001IeMy 00pa3zoBaHuto, mpoToko oT 08.04.2015Ne
1/15);

ABropckoil mporpamMbel 1o ¢uszuke A.B. Ilepbimknna Bxonsmed B cOOpHMK pabouux MporpaMm
«[Iporpammsl 001Ie00pa3oBaTeNbHbBIX yupexaeanii: dusnka, 7-9 kmaccay, cocraButens: E.H. Tuxonosa
«[Iporpammsl 0011€00pa30BaTeNbHBIX YupexxaeHuii: Pusmka , 7-9 kinaccan.- M. [lpoda, 2015.

7 — 9 kaaccebl: 1 9 B Henelnro, Bcero 46 4acos.

I[Inanupyemble pe3y/bTaTbl 0CBOCHHS IPOrPaAMMBbI KPY:KKa «JKcIepuMeHTapuii no pusuke» (¢
ncnob30BaHueM odopynoBanus «Touka pocra») B 7-9 Kiaccax.
Peanu3zanus nmporpaMmsbl ClIOCOOCTBYET JOCTHXKEHUIO CIEAYIOIINX Pe3yJIbTATOB:

JInuHoCTHBIE:

B cdepe MMYHOCTHBIX YHHBEpPCATBHBIX YU€OHBIX AEHCTBUHN ydalluXcs:

* y4eOHO-II0O3HABATENIbHBI MHTEPEC K HOBOMY Y4eOHOMY Marepuany M CHocobaM peleHus: HOBOM
3a/1a4y;

* OpUEHTAIMs Ha TOHUMaHKe IPUYUH ycliexa BO BHEY4eOHO JesTeIbHOCTH, B TOM YHCJIe HA CaMOaHaIN3
U CAMOKOHTPOJIb PE3yNbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM KOHKPETHOH 3a/1auH;

* CIOCOOHOCTB K CaMOOLIEHKE HAa OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUYEOHOM 1€ TEIbHOCTH;

Obyuarowuiics NOIYYUM 803MOINCHOCIb 05 POPMUPOBAHUSL:

* BHYTPEHHEHW MO3MIIMU LIKOJIbHHKA HAa YPOBHE IOJIOKHUTEIHLHOTO OTHOIIEHUS K IIKOJE, TTOHWMaHUs
HEOOXO/IMMOCTH YUEHHUS, BBIPAXKEHHOTO B IIPpeodIalaHK yueOHO-TI03HaBaTeIbHBIX MOTHBOB;

* BBIPQKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUN YYEHUS;

* YCTOWYMBOTO y4eOHO-TI03HABATEIBHOTO MHTEPECca K HOBBIM OOIMM CIIOcCO0aM pelleHus 3ajay.

MeranpeamerHsie:

B cdepe peryasiTHBHBIX YHHUBEPCAIBHBIX YU€OHBIX AEUCTBUN yYaIIUXCS:

* INIAHUPOBATH CBOU JICUCTBUSA B COOTBETCTBUHU C IIOCTABICHHOM 3a/1a4€il U YCIIOBUAMU €€ pealn3aluy, B
TOM YHCJIE BO BHYTPEHHEM ILIAHE;

* YUUTHIBATh YCTAHOBJIEHHBIE MIPABUIIA B TNIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHNUS;



* OCYUIECTBJIATH UTOTOBBIM U MOIIArOBBIM KOHTPOJIb 110 PE3YJIbTATY;

* OLIEHUBAThH NPaBUJIBHOCTh BBINOJIHEHMS JIE€HCTBUSA HAa YPOBHE aJ€KBATHOM PETPOCIEKTUBHON OLEHKU
COOTBETCTBUS pe3yJIbTaTOB TPEOOBaHUAM JAHHOM 3aJjauu U 3aJauHOM 001acTH;

* 4JICKBaTHO BOCIIPUHUMATD IIPEAJIOKEHUS U OLICHKY YYUTENEH, TOBApUILEH, POAUTENICH U IPYIUX JIFOACH;

* pa3nuyarh croco0 U pe3yiabTaT AeHCTBHSL.

Obyuarowuiics noiyyum 603MOACHOCMb HAYUUMCA:

* B COTPYAHHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yueOHBIE 3a/1au;

* IPOSIBIIATH [TO3HABATEIBHYIO MHUIIUATHBY B YU€OHOM COTPYIHHUYECTBE;

* CAMOCTOSITEIIbHO aJICKBAaTHO OLIEHUBATh IPAaBUJIBHOCTD BHIMIOJIHEHUS AEHCTBHS M BHOCUTh HEOOXOIUMBbIE
KOPPEKTHBBI B UCIIOJIHEHHUE KAK 110 XOY €r0 peaiu3aluy, Tak U B KOHIE IeHCTBUS.

B cdepe no3HaBaTebHBIX YHUBEPCATIbHBIX YUCOHBIX AEHCTBUM yyaluxcs:

* OCYUIECTBJIATH IMOMCK HEOOXOAMMON HH(OpPMAIMK JUIsl BBIIIOJIHEHUS BHEYYEOHBIX 3aJaHUN C
UCIIOJIb30BaHUEM Y4YeOHOW JUTepaTypbl U B OTKPHITOM HH(GOPMALMOHHOM HPOCTPAHCTBE, SHUUKIONEIUH,
CIIPAaBOYHHUKOB (BKJIIOYas AJIEKTPOHHBIE, IUPPOBBIE), KOHTPOJIUPYEMOM IIPOCTPAHCTBE

HNuTepHera;

* OCYIIECTBIISATH 3aMTUCh ((PHUKCAIHIO) BEIOOPOUYHOH HH(DOpMAIHK 00 OKPYKAIOIIEM MHPE U O ceOe caMmoM,
B TOM YHCJIE C IOMOILBI0 HHCTpyMeHTOB UKT;

* CTPOHUTH COOOIIEHHMSI, IPOCKTHI B YCTHOM U MUCbMEHHOH (opMme;

* IPOBOJIUTh CPABHEHUE M KJIACCU(DUKALIMIO IO 33JJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYT'€ SBJICHUM;

* CTPOUTH pacCyXJIeHHs B (popMe CBSI3U IPOCTHIX CYXJIEHUH 00 00BEKTe, ero CTPOEHUH, CBOMCTBAX U
CBA3aX;

Obyyarowuiics NOIYYUM 03MONCHOCL HAYUUMBCA:

* OCYIIECTBIISITh PACIIMPEHHBIA MOMCK MHPOPMALUU C HUCIOIB30BAHUEM PECypCOB OMOIMOTEK M CETH
HNuTepHer;

* 3aIMChIBaTh, PUKCUPOBATH HHPOPMAINIO 00 OKPYKAIOLIUX SIBJICHUSX C TOMOILBI0 HHCTpyMeHTOB KT;

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIECHHSI B YCTHON M MUCBMEHHOH (hopme;

* OCYIIECTBIATH BBIOOp Hambosiee 3>(P(HEKTUBHBIX CIIOCOOOB pEIICHUS 3aJad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTHUECKOE PacCyKIEHHUE, BKIIIOYAIOIEe YCTAaHOBJIEHNE IPUYMHHO-CIIEICTBEHHBIX CBS3EH;

* MOTYT BBIUTHM Ha TEOPETHUYECKHH YPOBEHb DEIEHUS 3a7ad: PELICHHE IO ONPEACICHHOMY ILIaHy,
BJIa/ICHNE OCHOBHBIMM IIPUEMAMHU PEILIEHNUS, OCO3HAHUS ACSITEIbHOCTH MO PEILICHHUIO 3a]Ia4H.

B chepe kKoOMMyHHKaTHBHBIX YHUBEPCAIbHBIX YUEOHBIX J€HCTBUI ydaluxcs:

* aJIeKBaTHO HCIOJb30BaTh KOMMYHUKATHUBHBIE, MPEXKJE BCErO - pEyYeBbIC, CPEACTBA JJIS PELICHUs
pa3INYHBIX KOMMYHHMKATHBHBIX 3aJlady, CTPOUTh MOHOJIOTMUYECKOE COOOIIEHHE, BIAJAETh IUATIOTHYECKOM
dbopMOIl KOMMYHUKALIUH, UCHOJB3YS, B TOM uucie cpeacrBa U MHCTpyMeHThl MKT u aucraHnnoHHOTrO
00IIIeHUS;

* JIONyCKaThb BO3MOYKHOCTb CYILIECTBOBAHUS y JIIOJIEH pa3IMUHBIX TOYEK 3PEHHUS, B TOM UHCIE HE
COBIAAIONIUX C €r0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS Ha TIO3UIIMIO MTAPTHEPA B OOLIIEHUN U B3aUMOJICHCTBUH;

* YUUTHIBATh Pa3HbIE MHEHHS U CTPEMUTHCS K KOOPAUHAIIMH PA3IMYHbIX MO3UIUI B COTPYJHUYECTBE;

* opmynupoBaTh COOCTBEHHOE MHEHHUE U TTO3ULIUIO;

* JIOrOBapHBaThCsl M MPUXOIUTH K OOIEMYy PEIICHHWI0O B COBMECTHOM NEATEIbHOCTH, B TOM YHUCIE B
CUTYallUU CTOJIKHOBEHHS MHTEPECOB;

Obyuaiowuiics NOIYYUM 03MOACHOCIb HAYUUMBCA:

* YYUTHIBATh U KOOPAUHUPOBATH B COTPYIHUYECTBE OTIUYHBIE OT COOCTBEHHOMN MO3UIINH JAPYTUX JIO/IEH;

* YUUTBHIBATh pa3HbIE MHEHHS U HHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MMO3UIINIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHH U MOAXO0JI0B K PELICHUIO TPOOIIEMBI;

* apryMEHTHUPOBATh CBOIO MO3UIIMIO U KOOPJAWHUPOBATH €€ C MO3ULUSAMU MMAPTHEPOB B COTPYAHUYECTBE
pY BeIpabOTKe OOLIEro penieHns B COBMECTHOM J1eTeIbHOCTH;

* 33/1aBaTh BONPOCHI, HEOOXOAUMBIE Ul OpPraHU3aALUN COOCTBEHHOM EATEIbHOCTH U COTPYIHUYECTBA C
IapTHEPOM;

* OCYILECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO B3aMOIIOMOIb.



IIpeamerHsle:

- OPUEHTUPOBATHCS B SBJIECHUAX U 00BEKTAX OKPYKAIOLIEr0 MUPA, 3HATh IPaAHULIbI UX IPUMEHUMOCTH;

- IOHUMATb ONpe/eseHus GU3NUECKUX BEIMYUH U IOMHUTD ONpeaesomue Gopmybl;

- MIOHUMATh KaKUM (PU3NICCKUM MPUHIIUTIAM H 3aKOHAM MTOYUHSIOTCS T€ WU HHBIE O0BEKTHI U SBICHUS
IPUPOJIBL;

- 3HaHUE MOJIEJIH MTOUCKA PEUICHUH A7 3a/1a4 110 (hr3HKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKH.

- IpUMEYaTh MOJIENH ABJIEHUN U 00BEKTOB OKPYXKAIOLIEr0 MUPA;

- aHAJIM3UPOBATH YCIOBHE 33a4H;

- nepeopMyIHPOBATh U MOAETHPOBATh, 3AMEHATh UCXOIHYIO 33J]1a4y JPYyroi;

- COCTaBJIATH IJIaH PELICHHUS;

- BBIIBUTATh U MPOBEPSTH NPEIIAracMble JIs PEIICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIEPALUSMHU, COCTABIISIOIIMMHU [TOUCK PELICHUS 3a/1a4u.

CoaepixaHue NporpaMmMbl KpyKKa
7-9 kaace

BBenenue. Brognoe 3anstue. Llenu u 3agaun kypca. TexHruka 6€30macHOCTH.

PoJsib 3KkcniepuMeHTa B sKU3HU YeJIOBEKA.

Teopusi: VI3y4uTh OCHOBBI T€OPHUM MOrpemHocTed. [lorpemHocTy npsiMbIX M KOCBEHHBIX U3MEPEHUH,
MaKCHUMaJIbHasi MOTPEITHOCTh KOCBEHHBIX H3MEPEHUM, Y4YEeT MOTPEIIHOCTeH HM3MEpPEHUW NpPU TMOCTPOCHHUH
rpaduxos. [IpencraBienue pe3ynbTaToB U3MEpeHuii B popme Tabnuil U rpa@uKoB.

Ilpakmuka: OCHOBBI TEOPUU MOTPEIIHOCTEN MPUMEHSTH MPHU BBHIMOJHEHUU SKCIIEPUMEHTANIBHBIX 3a71a4,
NpPaKTHYECKHUX paboT. (€ HCmob3oBanueM ooopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

[TpuBoaUTH pUMEPHI 00BEKTOB M3yueHUs HU3UKH (pu3udeckue sBieHus, GU3NIECKOE TEJ0, BEIECTBO,
¢dusnueckoe mnose). HabmrogaTe U aHanmm3upoBath Guznueckue sBieHus (GUKCUPOBATh U3MEHEHHS CBOMCTB
00BEKTOB, CpaBHHUBATh UX M 0000mIaTh). [I03HAKOMUTBCS C DKCHEPUMEHTATBHBIM METOJIOM HCCIIEIOBAHUS
npuponbl. COopka npuOOpPOB M KOHCTPYKIUM. Vcronb3oBaHME WM3MEPUTENbHBIX NpUOOpOB. BeimonaHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. J{uarHocTuka U yCTpaHeHHEe HEUCTIPABHOCTEH

npuOopoB. BeicTpanBaHue TUIIOTE3 HA OCHOBAHWY MUMEIOIIMXCS TAHHBIX.

MexaHHuKa.

Teopus: PaBHOMepHOE U HEpaBHOMEpHOE JBIKeHue. [ paduyeckoe npeacTaBieHre nBmxkeHus. Pemenue
rpaguYecKux 3ajadv, pacdeT MyTH W CPEAHEH CKOPOCTH HEpaBHOMEPHOTO NBrKeHHs. [loHATHE WHEpPIUU U
uHepTHOCTH. LleHTpoOexkHas cwuia. llpuMeHeHue MaHHBIX (DU3MYECKUX TIOHATHH B IKUZHEICATEIHHOCTH
yenoBeka. Cujia ynpyrocTtu, cujia TpEeHHUs.

Ilpakmuka: ViccnenoBanue 3aBUCMMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEW B MpPYKUHE, OT CTEIECHU
nedhopmaruu  nipykuHbl.  Omnpenenenune kodguIMeHTa TpeHus Ha Tpubomerpe. (€ HCMOJIb30BAHHEM
odopynoBanus «Touka pocray)

WccnenoBanme 3aBUCHMOCTH CUJTBI TPEHHUS OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.

Xapaxmepucmuxa 0CHOBHBIX 8U008 OesIMENbHOCHIU:

Amnanu3z tabnui, rpadukos, cxem. [lonck oObsicHeHUsT HaOII01aeMbIM COOBITHSIM. OTIpeiesieHrne CBONCTB
npubOOpPOB O YepTek)aM M MOJENSAM. AHAIU3 BO3HUKAIONMIUX MPOOIEeMHBIX cuTyanuid. M3o0paxkarh cuctemy
KOOPJIMHAT, BBIOMpATh TEJIO OTCYETA M CBA3BIBATH €r0 C CHCTEMOM KoopawHaT. VMcmonp30BaTh CUCTEMY
KOOpAMHAT JJi M3y4eHUs MPsSMOJMHEHHOro mABMkeHus Tena. COopka mpuOOpOB W KOHCTPYKIIHA.
Hcrnonp30BaHUEe W3MEPUTEIBHBIX TPHOOPOB. BrIMoNHEHWE 1a00paTOPHBIX M MPAKTHYECKUX padoT (¢
HCNoJb30BaHueM o6opynoBanus «Touka pocra»). /luarHoctika u yCTpaHESHHE HEUCIIPABHOCTEH MPHOOPOB.
BricTpanBaHue THNOTE3 HA OCHOBAaHWUM HMMEIONIUXCS JaHHBIX. KOHCTpyHpoBaHHWE U MOJICTUPOBAHHE.



BrimonHenue 3agaHuii MO yCOBEPIICHCTBOBAaHUIO NpuOOpoB. Pa3paboTka HOBBIX BAapUAHTOB OIIBITOB.
Pa3zpaboTka u mpoBepka METOJUKHU SKCIIEPHUMEHTaNbHOU paboThl. PaboTa B ManbIx rpymnmnax. AHaJIU3HUPYIOT,
BbIOMpalOT U 00OCHOBBIBAIOT CBOE pelieHue, neicTBus. IlpencraBneHue pe3ynbTaTOB MapHOM, TPYIMIIOBOM
JESATENIbHOCTH. YYacTHe B AUAJIOTe B COOTBETCTBUU C IIPAaBUIIAMU PEUYEBOI0 IIOBEICHUS.

I'mapocraruka.

Teopus: 3axkon Apxumena, 3akoH llackais, TMApPOCTATHYECKOE ABJICHHE, COOOIIAIONIMECS COCY/IbI,
TUAPABINYECKUE MAIIUHBI.

Ilpakmuka: 3a0aqu: BBHITAIKMBAIONMIAS CHJIA B pPa3IUYHBIX CHUCTeMax; NOpuUOOpBHl B 3ajadax
(cooOmiaromuecs coCybl, THIPABINYECKUE MAILIMHBI, phlYaru, 6JI0KH). DKCIepUMEHTAIbHbIE 33JaHUS:

1)u3mepenue cuipl Apxumena, 2)u3MEpeHre MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblyar, 3)U3MepeHue

paboThI CUJIBI YIIPYTOCTH MPH MOABEME Ipy3a ¢ IOMOIIBI0 MOJBMKHOTO MJIM HETIOJBHMKHOTO OJI0Ka. (€
HCIoJIb30BaHueM 00opynoBaHusi «Touka pocra»)

Xapaxmepucmuka 0CHOBHbIX U008 0esAMENbHOCTIU.

Ananu3 Tabnui, rpadukos, cxeM. [louck oObsacHeHus: HaOMOAaeMbIM coObITUSAM. COOpKa IPUOOPOB U
KOHCTpYKUMH. Mcmonb30BaHne M3MEpUTENBHBIX NPUOOPOB. BrIMonHeHne 1a00paTOPHBIX M MPAKTHYECKUX
paboT. /lmarHocTMka W ycTpaHEHHE HEHCIpaBHOCTEW MpUOOPOB. BricTpanBaHue rumore3 Ha OCHOBAHHUH
uMmeronxcs JaHHeIX. KoHcTpynpoBanue u MopaenupoBaHue. Pabora B ManbIX rpynnax. AHaIU3UPYIOT,
BBIOHMpaOT U 00OCHOBHIBAIOT CBOE pelieHue, neicTBus. [IpencraBieHue pe3ylnbTaToB MapHOM, TPYIIOBOMA
nesitenibHOCTH. [loaroroBka cooOuieHU U 0KIal0B. YdacTHe B JMAlOre B COOTBETCTBUM C IMpaBUIIaAMU
pEYEBOro MOBEICHMUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBepabIX Teil. YciioBus paBHOBecus. MomenTt cuibl. [IpaBuiio
MOMeHTOB. LlenTp Tspkectu. VccnenoBanue pa3inyHbIX MeXaHM4YecKUX cucteM. KoMOMHUpOBaHHBIE 3a/1auH,
HCIIOJIb3Ysl YCIIOBUSI PAaBHOBECHS.

Ilpaxmuxka: VI3roToBiieHne paboTarolell CUCTEMbI OJIOKOB.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

AHanu3 Tabnui, rpadukoB, cxeM. [louck o0bsicHeHHs Habr01aeMbIM cOOBITUSIM. OTpeieieHre CBOMCTB
npuOOpOB MO YepTekaM U MoJeNsIM. AHAJIN3 BO3HMKAIOIMX MpoOJeMHbIX cuTyauuid. Habmonate aelictBue
IPOCTBIX MeXaHNU3MOB. [To3HaKOMUTBCS ¢ PU3NUECKON MOJIENbIO «a0COMIOTHO TBEPIOE Tenoy». Pemats 3agaun
Ha IIPUMEHEHUE ycaoBus(MpaBuiia) paBHOBecHs pblyara. [IpuMeHsTh ycnoBue (MpaBuiio) paBHOBECHS pbluara
JUIst OOBSCHEHUS IeUCTBUS Pa3IMYHBIX HHCTPYMEHTOB, UCIIOJB3YEMBIX B TEXHHUKE U B ObITY. COOpKa npubOpoB
U KOHCTpyKIuil. Mcnonp3oBaHne M3MEPUTENBbHBIX IPUOOPOB. BrinonHeHne 1a00paTOpHBIX M MPAKTHUYECKUX
pabor. luarHoctuka u

yCTpaHEHUE HeUcClpaBHOCTEH MpuOOpoB. BricTpanBaHue rumnoTe3 Ha OCHOBAaHUM MMEIOIINXCS JaHHBIX.
KonctpynpoBanue u MopaenupoBaHue. BpInoigHeHHe 3aJaHUil 1O YCOBEPLIEHCTBOBAHHIO IMPUOOPOB.
Pa3zpaboTka HOBBIX BapHAHTOB OMBITOB. Pa3paboTka 1 MpoBepKa METOUKHU SKCIIEPUMEHTAIbHONW padOoThI.

PabGota B manbIx rpymmax. AHaJU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHUE, JCHCTBUSI.
[IpencraBnenue pe3ynbTaToB MapHOM, TPyHmoBoil aedrenbHOCTU. [loaroToBka cooOIIeHUH M JTOKIJIAZOB.
OcCy1IecTBISIIOT CaMOOLIEHKY, B3aUMOOIIEHKY JeSTEIbHOCTH. Y4acTUe B AUAJIOTe B COOTBETCTBHUHU C IMPaBUIaMH
PEYEBOr0 NOBEIEHUS.

OnTuyeckue sABJICHUS.

Teopusi: VICTOUHUKHN CBETa: TEIJIOBBIC, JTIOMUHECIICHTHBIC, UCKYCCTBEHHBIC. M3rOTOBIICHHE KaMephl -
o0CKypa W HccleoBaHUE H300paKeHUs C MOMOIIbI0 MOJeNd. MHOTroKpaTHOe H300pakeHHe MpeaMera B
HECKOJBKMX TUIOCKHX 3epKajaxX. M3roTroBUTh NEPUCKON MU C €ro IMOMOIIBI0 TIPOBECTH HAOIIOICHHUS.
[IpakTrueckoe MCHOJIb30BAaHUE BOTHYTHIX 3€pKaji. 3pUTEIbHBIE WJUIIO3UM, MOPOXKAAEMbIe MPETOMICHHEM
cBeta. Mupaxu. Pa3Butre BOJTOKOHHOW ONTUKU. MCIOIb30BaHNe 3aKOHOB CBETA B TEXHUKE.

Ilpaxmuxa: JlemoncTpauuu (¢ ucnoib3oBaHueM obOopymoBanusi «Touka pocrtay) 1. Paznuunbie
WMCTOYHHKH cBeTa. 2. M300pakeHne mpeaMeTa B HECKOJIbKHX IJIOCKUX 3epKajax. 3. M300pakeHne B BOTHYThIX
3epkanax. 4. lcmonb30BaHHE BOJOKOHHOH ONTHKU. 5. YCTpoHCTBO (poToanmapaToB, KHHOIPOEKTOPOB,
KanenockonoB. Jlabopatopubie paboTel: 1. M3roroBieHne kamepsl - 00CKypa U UCCIeA0BaHUE N300paKESHHS



¢ nmoMouplo mMonenu. 2. Ilpaktudeckoe mpuMeHeHHEe IUIOCKHX 3epkai. 3. IlpakTuyeckoe HCHOJIb30BAHUE
BOTHYTBIX 3epKail. 4. MI3roToBICHHE MEPUCKOIA U HAOTIOCHUS C IIOMOIIBI0 MOJICIH.

Xapakmepucmuxka OCHOBHbIX 6U008 OesmenbHocmuy. YTPABISAIOT CBOCH IMO3HABATEIIBHOW M y4eOHOM
JIEATEIbHOCTBIO ITIOCPEACTBOM IIOCTAHOBKH LIEJIEH, INIAHUPOBAHUSA, KOHTPOJIS, KOPPEKLMU CBOUX JEUCTBUHN U
OIICHKHM YCIICIIHOCTH YCBOCHHs. Bpiaemsstor u  (QopMyIHpyrOT TMO3HABAaTEIbHYI I1€7b. BbIIEIAIOT
KOJIMYECTBEHHBIC XApaKTEPUCTHKU OOBEKTOB, 3aJlaHHbIC cloBaMmH. [IpMHUMAIOT TO3HABATEIBHYIO IIENIb U
COXpaHSAIOT €€ TMPU BBINOJHEHHH YYeOHBIX jaeicTBui. Oco3HalOT CcBOM JeHCTBUA. VIMEIOT HaBBIKH
KOHCTPYKTHUBHOT'O OOIIIEHHS B MAJIBIX TPYIIIax

Txnace

TenyoBLle ABJICHUS.

TennoBoe pacumpenue Tein. [Iporiecchl miaBneHus u OTBEPICBaHMS, UCTIAPEHUS U KOHICHCAIUH.
Tennonepenaua. BiaxkxHOCTh BO3/1yXa HA pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. Habmonenue tasHus npaa B Boje. 2. CKOpOCTHM HCHApeHUs pa3IMyHbBIX
xunkocte. 3. TeroBsle nBuUrarenu 6yayuiero.

Jlabopamopnvle pabomwei (¢ McnoJib3oBaHueM odopynoBaHusi «Touka pocrar): 1. M3meHenus
JUIMHBI Tella TIPY HarpeBaHUM M oxjiaxaeHuu. 2. OtnmBka napadunoBoro conpatuka. 3. Habmonenue 3a
IU1aBJIeHUEM Jbja 4. OT 4ero 3aBUCUT CKOPOCTh MciapeHus xkuakoctu? 5. HalGnroneHne TemionpoBoAHOCTH
BOJIBI U BO3/IyXa.

Xapakmepucmuka OCHOBHbBIX 61008 0esAMENbHOCHIU:

CamocTosATenbHO (GOpMYyIUPYIOT MO3HABATEIbHYIO 3a/1ady. Y MEIOT C TOMOUIbIO0 BOIIPOCOB J100bIBATh
HeJloCTarolylo nHpopmanuio. Mcnoap3oBaHne U3MEPUTENBHBIX TPUOOPOB. BrinosnHeHne 1abopaTopHBIX U
IpakTHUecKuX padoT. /lnarnocTrka u ycrpaHeHue HeucrpaBHocTel mpruOopoB. BeicTpanBanue runores Ha
OCHOBaHMH UMEIOIIMXCS NaHHBIX. KOHCTpynpoBaHUE U MOIETUPOBAHUE.

Beinonnenue 3agaHuii Mo yCOBEpIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BAPHMAHTOB OIIBITOB.
Pa3paboTka 1 mpoBepka METOAUKH HKCIIEPUMEHTANBbHOM paboThl. PaboTa B MasbIX rpynnax. AHaIU3UPYIOT,
BBIOMPAIOT 1 000CHOBBIBAIOT CBOE peleHue, aAeicTBus. [Ipencrapienue pe3ynbTaToB MapHOU, IPyHIIOBOM
JEeSTeNIbHOCTH. YYacTre B AUajlore B COOTBETCTBUH C IIPaBUJIAMU PEUEBOT0O MOBECHHUS.

BJIQKTpI/l‘IeCKI/Ie ABJICHUA.

Mukpomup. Mogenu aroma, cymecrBoBaBmue 10 Hadana XIX. Mcropuss OTKpbITUS U JAEUCTBUSA
raJlbBAaHMYECKOTro 3JieMeHTa. Vcropust coznanus snexkrpodopHoit MamuHbl. OnbIT Bonbra. Dnexkrpuueckuit
TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoib3oBaHueM odopynoBanus «Touka pocray)

1. Monenu atomoB. 2. ["aibBaHUYECKHE IEMEHTHI. 3. DIEKTPOPOPHOI MAIIHHBL.
4. OnsiTel BonbTa u ['ansBanu.

Jlabopamopnvie pabomei: 1. Co3naHue TaabBaHUYECKHX DJIEMEHTOB W3 MOJPYYHBIX CPEICTB. 2.
DJIEKTPUUYECKUHN TOK B )KHIAKOCTAX CO3IAHUS «30JI0TOTO KIIFOUUKA.

Xapaxmepucmuka OCHOBHBIX BUI0B JCATCIbHOCTH:

YpaBisioT cBOeH MO3HABATENBLHON M y4eOHOW NEeATENbHOCTHIO MOCPEACTBOM TOCTAHOBKHU IIENEH,
MJIAHUPOBAHUS, KOHTPOJISI, KOPPEKLIUHU CBOUX JNEUCTBUN M OLEHKH YCHEUTHOCTH ycBOeHHs. CpaBHUBAIOT
croco0 M pe3yabTaT CBOMX JACHCTBUIN ¢ 00pasiiom

- JHUCTOM comnpoBoxkaeHusA. OOHapyX HUBalOT OTKJIOHEHHsS. OOAyMBIBAIOT MPUYMHBI OTKJIOHEHUH.
OcCy1ecTBISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTpPOJIb. Vcmonb3oBaHue H3MEPUTEIbHBIX NpUOOpPOB. BrimonaHeHue 1abopaTOpHBIX U



NPaKTUYECKUX padoT. J[narnoctuka U yctpaHeHHEe HEMCIpaBHOCTEH MpuOOpoB. BricTpanBaHue runore3 Ha
OCHOBaHMU UMEIOIIMXCS NaHHbIX. KOHCTpyHpoBaHUE U MOJIETUPOBAHUE.

3HeKTp0MaFHI/ITHLIe fAIBJICHUSA.

MarauTHoe T1oOJNE B BC€HICCTBCE. MarautHas aHoMaiMs. MarHuTHbBIE 6ypI/I Pa3HOBI/II[HOCTI/I
QJICKTPOU3MCPUTCIIbHBIX HpI/I60p0B. PaSHOBI/II[HOCTI/I SHCKTPO,HBHFaTGHCﬁ.

Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanus «Touka pocray):

1.HarnsaHocTh OBeIEHUs BELIECTB B MAarHUTHOM 11oJ1e. 2. [Ipe3enTanuy o0 MarHuTHOM 1oJjie 3eMJIu U O
MarHUTHBIX Oypsix. 3. JleMOHCTpaiusi pa3HOBUIHOCTEH 3JIEKTPOU3MEPUTENbHBIX TpubopoB. 4. HarnmsaHocTh

Pa3HOBUAHOCTEH JIEKTPOIBUTATEIICH.
Jlabopamopnwvie pabomei: 1. UccnenoBaHue pa3iuyHbIX 3JEKTPOU3ZMEPUTENbHBIX TPUOOPOB.

Xapakmepucmuka OCHOBHbBIX 61008 0esAMENbHOCHIU:

YpaBisioT cBOEH MO3HABATEIBLHOM M y4eOHOW NESTENbHOCTHIO MOCPEACTBOM MOCTAHOBKHU IENEH,
IUTAHUPOBAHMS, KOHTPOJIS, KOPPEKIIMU CBOMX JECUCTBUU M OIEHKM YCHEIIHOCTH ycBOeHHUsA. CpaBHHUBAIOT
croco0 u pe3yabTaT CBOUX JAEHCTBUM C 00pa3IioM

- JTUCTOM compoBoXaeHUs. OOHapy>KuUBarOT OTKJIOHEHMs. OOIyMBIBAIOT MPHUYUHBI OTKIOHEHUM.
OcCy1IecTBISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.

OnTnyeckue sIBJICHHS.

HCTO‘IHI/IKI/I CBE€Ta. TCIJIOBLIC, ITOMHUHCCLICHTHBIC, I/ICKyCCTBeHHI)Ie. I/I3FOTOBJICHI/I€ KaMCpBI - 06c1<ypa
Y UCCJICIOBAaHKNE H300paKEHUS C TTIOMOIIBIO MOJieJu. MHOTOKpaTHOE H300pakKeHUE MpeIMeTa B HECKOJIBKUX
IIJIOCKHUX 3ep1<anax. I/ISFOTOBI/ITB HepI/ICKOHI/I C €ro IMnmoMOUIIbHO HpOBGCTI/I Ha6J'IIOI[eHI/I$I. HpaKTI/I‘-ICCKOG
HUCITIOJIB30BAHUEC BOFHYTLIX 3ep1<an. 3pI/ITeJ'II>HI>IC WJIFO3UH, nopomﬂaeMHe

MMPEJIOMJICHUCM CBCTA. MI/Ipa)KI/I Pa3zButne BOJOKOHHOHN ONTHKHU. VcIonb30BaHHE 3aKOHOB CBETa B
TCXHHUKCE.

Hemoncmpayuu (¢ ucnoib3oBanueM 06opynoBanus « Touka pocray)

1. PaznuuHble HICTOUHUKY cBeTa. 2. M300paxkeHue mpeamMeTa B HECKOIbKIX
IUIOCKUX 3epKaiax. 3. M3o0pakeHre B BOTHYTHIX 3epkayiax. 4. Vcroyib30BaHNe BOJOKOHHON ONTHKU.
5. YerpoiicTBo ¢oToanmnapaToB, KHHOIPOEKTOPOB, Kalel10CKOIOB.
Jlabopamopuvie pabomwi: 1. VI3rotoBieHne Kamepsl - OOCKypa M HCCIEAOBaHUE HU300paKeHUs C
nomouiblo mMozenu. 2. IlpakTuyeckoe mpuMeHeHHe IIOCKMX 3epkail. 3. [lpakTuueckoe HCMONIb30BaHHE
BOTHYTHIX 3epKajl. 4. I3roroBieHue nepruckona u HaOIro1eHUs ¢ TOMOILBIO MOJIEIH.

Xapaxmepucmuka OCHOBHBIX 8UO08 0esAMENbHOCHIU:

VYpaBistoT CBOEH MO3HABATEIBHON M y4eOHOW NEATEbHOCTHIO TOCPEACTBOM IMOCTAHOBKH IIEJIEH,
MJIAaHUPOBAHUS, KOHTPOJIS,, KOPPEKIIMM CBOUX ACMCTBUM M OLIEHKU YCIEIIHOCTH YCBOCHHs. Bwimenstor u
GOpMYITUPYIOT MMO3HABATEIBHYIO 11€71h. BBIIEIAIOT KOJTUYECTBEHHBIE XapaKTEPUCTHKN O0BEKTOB, 3a/IaHHBIC
cioBamiu. [IpuHMMAaIOT MO3HABATENBHYIO LIENb U COXPAHSIOT €€ MPU BBITOJTHEHUH

yueOHbIX eicTBH. OCcO3HAIOT CBOU AeHCTBH. MIMEIOT HABBIKM KOHCTPYKTUBHOTO OOIIEHHUS B MAJIbIX
rpyIIax.

YesoBek u npupoaa

ABTOMaTHKa B Hamie xu3HH. [IpuMepsl UCMONB30BaHUS aBTOMAaTUYECKUX YCTPOMCTB B HayKe, Ha
pou3BOCTBE U B ObITy. CpencTBa cBsi3u. Paano u TteneBuaeHne. AJIbTEpHATUBHBIE HCTOYHUKHA SHEPTHH.
Bunsr snexrpocraniuii. Heo6XonumMocTh 3KOHOMUHM HPUPOAHBIX PECYPCOB M HCIOJIB30BAaHUS, HOBBIX
AKOJIOTUYHBIX U 0€30IacHBIX TexHOMorui. Hayka u 6e30macHOCTb JI0IeH.

Hemoncmpayuu: 1. poToMarepuansl U Claiiabl Mo TEME.



Jlabopamopuvie pabomui: 1. I3yuenne necTBUI CPEACTB CBSI3U, PAJAKMO U TEICBUICHUSI.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0eAMENbHOCTIU.

CamocTosaTenbHO (HOPMYIHUPYIOT MO3HABATENbHYIO 33aauy. YMeEIT (WM pa3BUBAIOT) CIIOCOOHOCTH C
MOMOIIHIO BOTIPOCOB JJOOBIBATH HEJOCTAIONTYI0 HH(POPMAIIHIO.

8kiacc Kunemarnka

CnocoObl omnucanusi MexaHuudeckoro nBumxkeHus. Cucrema otcueta. llpsamonuneiiHoe IBUXEHHE.
[IpsimonuHetHOE paBHOMEPHOE JBUKEHHME IO IUIOCKOCTH. llepemerieHne M CKOpPOCTh MPU PaBHOMEPHOM
MPSMOJIMHEHOM JBUKEHUH I10 TUNIOCKOCTU. OTHOCUTENBHOCTD JIBH>KEeHUS. ClioxeHue ABmxkeHui. [TpuHmn
HE3aBUCHMOCTH JBWKeHUH. KpuBomuueitHoe apmwkeHue. [IBrokeHHE Teia, OpOIIEHHOTO MOJ YIJIOM K
ropu3oHTy. PaBHOMEpHOE NBHUKEHHE IO OKPYKHOCTU. YTJOBas ckopocTb. llepnon m yacrora BpamieHus.
CxopocTh

Y YCKOpPEHHUE IIPU PAaBHOMEPHOM JABUKEHUU TI0 OKPYKHOCTH.

Jlabopamopnule pabomel (¢ HCNOJIb30BaHUEM 06opynoBaHus «Touka pocra):

N3ydeHue 1BUKEHUS CBOOOHO NaAAI0ILEr0 Tea.

N3yuenune nBUKEHUS 10 OKPY>KHOCTH.

Ipumepnvie memvl npoeKmMHbIX U UCCIEO08AMENLCKUX PAOOM.:

OrnpeneneHne CKOPOCTH PABHOMEPHOI'O ABMKEHHUS IPH HCIOJIb30BAHUU TpPEHAXeEpa

«OeroBast JOPOKKAY.

Hctopuueckass  peKOHCTPYKLUS onbiToB  [amunes  mo  ompeneneHuro YCKOpEHUs
CBOOOTHOTO Ta/ICHUS TEl.

[TpunLMIBI pabOTHI TPUOOPOB I U3MEPEHUS CKOPOCTEH U yckopenuil. [Ipumenenue
CBOOOTHOTO TaICHUS TSI M3MEPEHUS PEaKLMH YesioBeKa. Pacder TpaeKTOpHH JBMKEHUS
nepcoHaxeu pacckazon P.Pacmo.

Xapaxkmepucmuka 0CHOBHbIX U008 OesimelbHOCMU: YTEHNE U 00CYKIEHHE TeKCTa CTaTell UHTEpHET-
caiiToB, 00OCyXJIeHHE JOKJIaJ0B M IMPE3EHTAIlNi, COCTABICHUE U PELIeHHE 3a/1ad, 00CyKIeHHEe CIocoO0B
pemenus (nmoaroroska k OI'D no ¢usuke).

Jlnnamuka

WNueprmansubie cuctembl orcueta. Cuia. 3akonbl HeroToHa. [[BrkeHue Tena moj JeHCTBUEM
HECKOJIbKMX CUJI. J[BH)KEHHE CHCTEMBI CBS3aHHBIX Tel. J[MHaMuKa paBHOMEPHOTO ABUKEHUSI MATEpUATIbHON
TOUYKH 1O OKpYKHOCTH. Kiacchl cui. 3akoH BCeMUPHOro TAroTeHus. JpukeHue mianeT. MckyccTBeHHbIE
CITyTHUKH.

Conneynas cucrema. Vcropus pasButusi mpencrasieHuii o Bceenennoit. CTpoeHHE W IBOJIOLUS
Bceenennon.

Jlabopamopnule pabomul (¢ ncNoJb30BaHUEM o6opynoBanus «Touka pocray):

N3mepenne Macchl Tena ¢ UCMOJIb30BaHUEM BEKTOPHOTO Pa3oKeHUsl cuiibl. I3yueHne KWHEMaTHUKU U
JTUHAMHUKHU PaBHOYCKOPEHHOTO JBMKEHUs (Ha IpuMepe MamuHbl ATBya). M3ydeHue TpeHus CKOJIbKECHHS.

IlpumepHnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

HcTtopuueckasi peKoHCTpYKIMs onbIToB KylnoHa M AMOHTOHA IO ONPEACNIEHUIO BEIMYMHBI CHIIBI
TpPEHUs CKOJbXKeHus. [lepBbie HCKYCCTBEHHBIE CITYTHUKHU 3€MJIH.

Kak oTiinyaroTcst MexaHM4ecKue npoLecchl Ha 3eMile OT MEXaHWYECKHX ITPoIeccoB B kocmoce? Tema
Conneunoii cuctembl. OTKPBITHS HA KOHYUKE TIEpa.

Xapaxmepucmuka 0CHO8HbIX U008 OesimeNbHOCMU: YTeHNE U 00CYKIeHHE TeKCTa CTaTell MHTEpHEeT-
caiiToB, 00OCYXJIeHHE JOKJIAaJ0B M NpPEe3eHTAalUi, COCTaBIEHUEe M PEelIeHue 3aaad, o0CyxaeHue cnocoOoB
pemienus (nmoaroroska k OI'D no ¢usuke).

HmnyJbce. 3aK0oH COXpaHEeHUs] HMITYJIbCA

Nmnynsc. MI3MeHeHne nMnyiasca MaTepuanbHOM Toukn. Crcrema Teil. 3aKOH COXPaHEHUS! UMITYJIbCA.

IIpumepHnvie memvl NPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.!

PeaktuBHOE nBmxkenue B npupoze. Paccnenosanne /ITII ¢ momMonipro 3ak0Ha COXpaHEHNs HMITYJIbCA.

Xapaxkmepucmuka 0CHO8HbIX 8UO08 OesimelbHOCMU: YTEHHE U 00CYXK/IeHUE TeKCTa CTaTel HHTepHET-
CalTOB, OOCYXKJEHHE NOKJIAI0B U MPE3EHTAIlMH, COCTABJICHUE U PEIICHHUE 3a1ad, 00CyXIeHHE CIocoO0B
pemtenus (moaroroska k OI'D mo ¢usuke).



CraTtuka

PaBHoBecue Tema. MOMEHT Cuilbl. YCIIOBUsS paBHOBECHs TBEpAOro Tteina. IIpocTeie MeXaHU3MBIL.

Jlabopamopnule pabomul (¢ HCMOJb30BaHHEM 000pyaoBanus «Touka pocray):

Omnpeznenenne HEHTPOB MACC PA3IUYHBIX TeJ (TP crocoba).

Ipumepnvie memwvl npOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[TpuMeHeHre IPOCTBIX MEXaHU3MOB B CTPOUTENBCTBE: OT 3EMJIIHKM 710 HeOockpeba. MccnenoBanue
KOHCTPYKLMHU BEJIOCUIIEA.

Xapaxmepucmuka ocho6nbix 6U0086 desimenbHOCmu: YTEHUE U 00CYKJIEHUE TEKCTA CTaTell MUHTEPHET-
caiiToB, 0OCyX/I€HHUE OKJIAJ0B U MpPE3eHTallui, COCTABICHUE U pEeIleHue 3a/1ady, 00CyKIAeHHe CIoco00B
pemenus (moarotoska k OI'D mo ¢usuke).

Mexannuyeckue Ko0Jie0aHUS U BOJIHBI

Mexanuueckue konebanus. IIpeoOpa3oBanme SHEpruM MpU  MEXAHUYECKUX  KOJICOAHMSX.
Marematuyeckuii U NOpPY>KUHHBIM MasTHUKA. CBOOOAHBIE, 3aTyXaloOUIMe U BBIHYXJICHHbIE KOJIeOaHUS.
Pe3onanc. Mexannueckue BOJIHbI. J{JIMHA U CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopnule pabomel (¢ HCNOJIb30BaHuEM 06opynoBaHus «Touka pocTay):

N3yuenne xoneOaHuil HUTSIHOTO MasTHUKA.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

CrpyHHBIE My3BbIKaJIbHBIE HHCTPYMEHTHL. KoslebaTenbHble CHCTEMBI B IPUPOIE U TEXHHKE.

Xapaxmepucmuka 0cCHOBHbIX 81008 OesimelbHOCmU: YTeHHE U 00CYKIeHNEe TeKCTa CTaTeld HHTEPHEeT-
CaiiTOB, 0OCYX/IEHHE JOKIAI0B M NMPE3CHTAIMH, COCTAaBICHUE M PEUICHUE 3a/a4, 00CYKICHHUE CIOCcOO0B
pemienus (moaroroska k OI'D o ¢gusuke).

DJIeKTPOMarHuTHbIe KOJIeOaHUS M BOJIHbI

[lepemennsblii snekTpudyeckuii Tok. KonebarenbHblt KOHTYp. BbIHYXIeHHBIE M cBOOOIHBIE DM
Kosiebanus. DM BOJIHBI M UX CBOHCTBA.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpuHUMNIBL  pagnuoOCBA3U U TEJIEBUACHHUI. Bmusune OM  uzny4yeHUit Ha JKUBBIC
opraHu3mbl. U3roToBieHre yCTaHOBKH 17151 JEMOHCTPALIMK ONBITOB 10 DMMU. DieKTpoMarHuTHoe
uznyyenne CBY-neun. McTopuueckas peKOHCTPYKIUS OMBITOB Amriepa.

Xapaxmepucmuka ocHOBHBIX 81008 desimelbHOCmU: YTeHHE U 00CYKIEeHUE TeKCTa cTaTell MHTepHeT-
CalTOB, 0OCYXJEHHE JTOKJIAJ0B U MPE3EHTAIMH, COCTABJICHUE U PEIIeHHUE 3a1ad, 00CyXJIeHHE CIocoO0B
pemenus (moaroroska k OI'D o ¢pusuke).

Onrtuka

Ucrounnku cBera. JleiicTBuA cBeTa. 3aKOH MNPSAMOJIMHEHHOIO paclpOCTPAHEHHUs CBETa. 3aKOH
oTpaxkeHus cBeta. [locTpoeHne n300paxkxeHuil B INIOCKOM 3€pKaJie.

3aKOH MPEIOMIICHHUS CBETA Ha IIJIOCKOM TPaHUIIE JBYX OJHOPOAHBIX NTPO3padHbIX cpea. [Ipenmomienne
cBera B npusMe. Jlucnepcus cBeta. SIBlIeHHME NOJHOIO BHYTPEHHEro orpaxeHus. JInn3bpl. TOHKME JIMH3BIL.
[TocTpoeHue u3o0paskeHuH, Co3aBaeMbIX TOHKUMH JTMH3aMU. [ a3 u 3penue. OnTuueckue mpruOopsI.

Jlabopamopnule pabomel (¢ ucNoJb30BaHueM o6opynoBanus «Touka pocray):

DKcIepuMeHTaIbHas MPOBEPKa 3aKOHA OTpaxkeHus cBeTa. M3amepenue
MOKa3aTessl MPEJIOMIICHUS BOJBI.

N3mepenue GpoKycHOTO paccTOsIHUS coOuparowei TuH3bl. [Ipumephoie
membl NPOEKMHBIX U ucciedosamenvbcekux pabom. Vlcropus nccienoBaHus
CBETOBBIX SIBJICHUH.

HcTtopuueckas pekoHCTpyKuus Teneckona ["anunes. M3rorosnenue
KaJIEUIOCKOIIA.

Xapakmepucmuka 0CHOB8HbIX 8UO08 OesimelbHOCmU: YTEHHE U 00CYX/IeHUe TeKCTa CTaTell HHTepHeT-
CalTOB, OOCYXKJEHHE NTOKJIA0B U MPE3EHTAIlMH, COCTABJICHUE U PEIICHHUE 3a1ad, 00CyXJIeHHe CrocoOoB
pemenus (moaroroska k OI'D o ¢pusuke).

®du3uKa aTOMa M1 aTOMHOI0 S/IpPa

Crpoenue aroma. Ilornomenue u ucnyckaHue cBeta aroMamu. Ontuueckue crnekTpbl. ONbITHI
Pesepdopna. Ilnanerapnas moxenb aroma. CTpO€HHME aTOMHOTO sapa. 3apsIoBOE€ M MAacCOBOE YHCIA.



SnepHble cuibl. DHEPrus CBsI3U aTOMHBIX s/1ep. 3aKOH paAMoaKTUBHOIO pacnaza. Anbda- u 6era-pacnajpl.
[IpaBuia cMmewmenus. SInepusie peakuuu. Jlenenue u cuntes sauep. SAnepHas sHepretuka. FICTOUHUKY SHEPTUH
Connua n 3Be3n. Perucrpanus snepHbIX W3IydeHWH. BnusHue paJuOaKTHBHBIX W3JIyY€HUH HaA JKUBBIC
opranusMsl. Jlo3uMeTpusi. DKOJIOTHYECKUE TIPOOIEMBI IAEPHON SHEPTETUKH.

Ipumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropust n3yyenus atoma.

N3mepenne KI1JI conmneunoit 6atapen.

HeBuaumele n3inydeHus B COEKTPE HArPETHIX TEIL.

Xapakmepucmuka 0CHOBHbIX U008 OesimeNbHOCmU: YTeHHE U 00CYX/IeHUE TeKCTa CTaTeil HHTepHeT-
CaiiToB, 00CYXJIEHUE JOKJIAI0B M NMPE3CHTAINH, COCTAaBICHUE U PELICHHE 3a/ad, 00CyKIeHne CcrocoOoB
pemenus (moaroroska k OI'D o ¢usuke).

®opMbl OpraHu3anmuu 00pa3oBaTeJIbHOI0 Npolecca:

- IPYyINIOBas;

- UHJUBHlyaJIbHas,

- (hpoHTANTBHASL.

Benyuue rexHoJsioruu:

Wcronb3yloTcsi  AIIEMEHTHI  CIIEAYIOMIMX TEXHOJOTHA: IPOEKTHAs, MPOOIEeMHOro oO0ydeHwus,
UH(POPMALIMOHHO-KOMMYHUKALIMOHHAs!, KPUTHYECKOTO MBILICHHS, TPOOJIEMHOT0 1MaJIora, UIrpoBast.

OcHoBHbBIE MeTObI pa0OTHI HA YPOKe:

Beaymumu Merogamu oOyueHHMs SBISIOTCA: YacTUYHO-TIOMCKOBOM, METOJ MaTeMaTH4YEeCKOIro
MOJIEIUPOBAHUS, AKCHOMAaTUYECKHI METO/I.

@®opMBbI KOHTPOJISL:

Taxk kak 3TOT Kypc BJISETCS IOIOIHUTEIbHBIM, TO OTMETKA B 0aju1ax HE CTaBUTCA.

VYuamuiicss yauTCsl OLIEHUBATh ce0sl U JPYTrUX caM, YTO NO3BOJISIET pa3BUBaTh YMEHUs CaMOaHalIu3a U
CIIOCOOCTBYET PpAa3BUTHIO CaMOCTOSITENIbHOCTH, KaK CBOMCTBY JMYHOCTH Yydallerocs. BrisiBieHue
IIPOMEXYTOUHBIX U KOHEYHBIX PE3YyJIbTATOB YyYaIUXCs MPOUCXOAUT Yepe3 MPAKTUUYECKYIO NEATEIbHOCTD;
3aueTHbIe PadOTHI:

* TeMaTu4eckas moA0OpKa 3a7a4 pa3InyHOr0 YPOBHS CIO0XKHOCTH C MTPEJICTABIEHUEM Pa3HbIX METO/I0B
pelIeHHs] B BHIC TEKCTOBOIO JOKYMEHTA, NMpe3eHTanuu, (JdII- aHUMAIM|, BUIeOpoHKa i Web -
cTpaHuubI (caiita)

* BBICTABKA IIPOEKTOB, IIPE3EHTALINN;

® ICMOHCTpaLUs SKCIICPUMCHTA, KauyeCTBCHHOMU 3aga4yu C KadC€CTBCHHBIM (yCTHBIM HJIn B BUIC
IMMPUIIOKECHUSA, B TOM YUCIIC, HPGSGHTaHHeﬁ) OINMMCAHUCM IIPpONLECCa HA 3aHATUH, (I)CCTI/IBEL]'IC OKCIICPUMCHTOB;,
(1)I/I3I/I‘I€CKI/IC OJIMMITHABI.



KanengapHo-teMaTnyeckoe IiIaHUPOBaHue 7 KJacce

Hazpanue Ne Tema ypoka Kosa nyec | OcHOBHbBIE BUBI 1eITEJILHOCTH HA ypoke | Hcmosb3oBanue
paszena n/n TBO 4aC0 000py10BaHMsA LIEeHTPA
B €CTeCTBEHHO-HAYYHOM 1
TEeXHOJIOTHYeCKOi
HanpasJieHHOcTel «Touka
pocTta»
Beenenne 1. Bsonnoe 3anatue. Llenu u 3anaun 1 [IpuBoanTE IpUMEPHI OOBEKTOB U3YUEHUS KommbrorepHoe o6opynoBanue
(1v) Kypca. TexHuka 6e30macHOCTH. ¢busuku (pusnueckue sBiIeHUs, HruzndecKoe
TEJI0, BEIIECTBO, (PU3UIECKOE MOJIE).
Posn 2. Cucrema eiMHUL, MOHATHE O MpsAMBIX U | 1 Ha6110aTh ¥ aHATH3MPOBATh QH3HUECKHE KommnbrorepHoe o6opynoBanue
IKCnEpuM KOCBCHHBIX N3MCPCHUAX sBjienus (PUKCUPOBATh M3MEHEHUS CBOMCTB
€HTA B JKU3HA 3 Du3MUECKHUii SKCTIEpUMENT. Bubt 1 00BEKTOB, CPABHHMBATH HX U 0000IIATS). OO6opynoBanue Ui
YyeJI0BeKa (PU3HYECKOrO SKCIIEPUMEHTA. [T03HaKOMUTBCS ¢ FKCIIEPUMEHTAIBHBIM JIEMOHCTpAIIH
(1) [orpemnocTs n3Mepenus. Bus METO/IOM HCCIICIOBAHUS TIPHUPOIBI
HOIPELIHOCTEN u3MepeHus. Pacuér (BOoCIpOM3BOIUTD, (PUKCUPOBATH U3MEHEHHUS
MIOTPELIHOCTH U3MEPEHMUSL. CBOMCTB 00beKTa, aHAIN3UpPOBaTh. COOpKa
4. JlaGopatopHas pabota «3mepenne 1 HpHOOpOB 1 KOHCpré(HHH' IgCHOHBOBaHHe O6opynoBanue s
o0Bbema TBeporo Tenay. [lpasuna MSVCPHTCIILHBIX HIPHOOPOB. BHIHOMMCHIE 1a0opaTOpHBIX paboT U
9 71a00paTOPHBIX U MPAKTUYECKUX PadOT.
odopmieHus 1abopaTopHoil paboTHI. TTHATHOCTHKA H YCTPAHCHHE YYEHUYECKUX OIIbITOB
HeHcIpaBHOCTEN pubopoB. BricTpauBanue
THITOTE3 Ha OCHOBAHWUHU UMEIOIIHXCS
JIAHHBIX.
Mexanuk a 5. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 Amnanu3 Tabmui, rpadukos, cxeMm. [Tounck ObopynoBanue st
(84) JIBYOKEHUS. 00BSICHEHUS! HAOIIOAaEMBIM COOBITHSIM. 71a00paTOPHBIX paboT U
Omnpenenenre CBONCTB MPUOOPOB 1O YYEHUYECKUX OMBITOB (Ha
6. I'paduueckoe npencrapneHne 1 yeprexam U MoJeNsIM. AHaIu3 6a3e komriekToB 1t OI'9)
JIBYDKCHUSI. BO3HUKAIOIMIUX MPOOIIEMHBIX CUTYAITHH.
7. Pemmenne rpaduueckux 3amad, pacuer 1 N300paxkaTh cucTeMy KOOpJIMHAT,
IYTH B CPEIHEH CKOPOCTH BBIOMPATH TENIO OTCYETA M CBS3BIBATH €T0 C
HEPaBHOMEPHOTO JIBHKECHUSI. cucTeMoil koopauHar. Mcrnons3oBaTh
8. [oHsiTHE MHEPLIUU U UHEPTHOCTH. 1 CHCTEMY KOOPAMHAT JUIA H3YHCHIA
IlenTpoOexHas cua.
0. Cuna ynpyrocTH, Cuiia TpeHUs 1 MPSMOJIMHEHHOTO IBMKEeHUS Tenma. COopka O6opynoBanue aJis

nprOOpOB U KOHCTPYKIWiA. Mcronb3oBanue

71a00paTOPHBIX paboT U




10.

JlaGopaTtopHas padota «VccnenoBanue
3aBUCHMOCTH CHJIBI YIPYTOCTH,
BO3HHKAIOIICH B MPYXHHE, OT CTCIICHH
nedopmanyu npyKUHBD.

M3MEPUTENBbHBIX PUOOPOB. BeinonHenue
1a00paTOPHBIX U MPAKTUIECKUX PaboT.
JlnarHocTyka u ycTpaHeHUE
HEHCIIPaBHOCTEW MpuOOpoB. BricTpanBanue
IMIIOTE3 HA OCHOBAHWUY UMEIOIIUXCS
naHHbIX. KoHCcTpynpoBanue u
MOJIeJIMpOBaHue. BollloIHEHNE 3a1aHUH 110

YIEHHYECKHX OMBITOB (Ha
6a3e komriekToB it OI'D)

11. JlaGoparopHas pabota «OnpeneneHue YCOBEPILEHCTBOBAHUIO IIPUOOPOB.
kod(dUIeHTa TPEHUsI Ha TPUOOMETPEY. Pa3paboTka HOBBIX BApPUAHTOB OIBITOB.
Pa3paboTka 1 npoBepKa METOAUKHU
HKCIIepUMEHTaIbHOU paboThl. PaboTa B
12. JlaboparopHas pabota «lccnenoBanue MaJIbIX Tpynnax. AHAIU3UPYIOT, BHIOUPAIOT ObopymoBanue st
3aBUCUMOCTH CUJIbI TPEHUS OT CHUIIBI 1 000CHOBBIBAIOT CBOE PEILCHUE, JICHCTBUSL. 71a00paTOpHBIX paboT U
HOPMAaJIBHOTO JIaBICHUS. [IpencrasieHue pe3ynbTaToOB MApPHOM, YYEHMYECKHMX OIBITOB
rpYIIOBON AEATENbHOCTU. YYacTHE B
TUAJIOTE B COOTBETCTBUU C IMPABUIIAMH
[pEUeBOro MOBEICHUSI.
I'mapocra 13 ITnotHOCTS. 3anaua uaps I'epona Amnanu3 tabauu, rpadukos, cxem. ITouck O6opynoBanue aJis
THKA = 00BSACHEHHS HAOTIOAEMBbIM COOBITUSIM. JIEMOHCTpAaIii
14. Pemenue 3a1a4 MoBbIIEHHOM .
(124) Omnpenenenue CBOUCTB MPUOOPOB 11O
CJIO)KHOCTH Ha pacyeT IUIOTHOCTH
yeprexam U MOJEsAM. AHaINU3
BEILIECTBA. .
. BO3HUKAIOIIUX MPOOJIEMHBIX CUTYAIIHA.
15. Pemenue 3aga4 oBBIIIEHHON N O6opynoBanue st
COopka npudbopoB U KOHCTPYKIUIL. -
CIIO’KHOCTH JEMOHCTpAIHiA
Hcnonb30BaHne U3MEPUTENbHBIX
16. JlaBlieHME XKUJIKOCTH W Ta3a. 3aKOH 6 B 6
Hackans puOopoB. BeimoHeHHE 1a00paTOPHBIX U
MPaKTHUYECKUX paboT. lnarnocTuka u
17. Coo0MmIarnmecs: CoCy/Ibl. YCTpaHEHHE HEUCIPABHOCTEH MPUOOPOB.
18. JlaGopatopHas pabota «M3roroBnenue BricTpanBanne runoTe3 Ha OCHOBaHHU O06opynoB aHue ams
MoJiesi GOHTaHa» MMCIOIIMXCS IAaHHBIX. KOHCTpYHpOBaHWe ¥ | 1aGopaTOpHBIX paboT U
MOJCIIMPOBAHUC. Pa60Ta B MAJIBIX T'pYIIIIax. YUYCHHUYECCKHUX OIIBITOB (Ha 6a3e
19. Jla6oparopHas pabota «M3roTosenue AHaIM3UPYIOT, BEIOMPAIOT M 0OOCHOBBIBAIOT | kOMILIEKTOB st OI'D
Mojienu GOHTaHa CBOE pelIeHue, TeHCTBHUS.
[IpencraBnenne pe3ynbTaTOB MAPHOMH,
20. 3akoH I[Tackans. /[aBieHNE B )KHIKOCTAX IPYIIIOBOM NEATEIBHOCTH.

M rasax. FI/II[paBJII/I‘-IeCKI/Ie MallIMHEI.
Coo0maromnyecs: CoCy/bl.

IToaroroska cooOLIEHNIT U TOKJIAIOB.
YuacTue B quaiore B




21. | Berrasnkusaronias cuiia. 3aKOH O6opymoBaHue A5t
Apxumena. JIEMOHCTpALMi
COOTBETCTBUHU C MPABUJIAMU PEYEBOTO

22. JlaGopaTtopHast pabota «BrisicHeHHe MIOBEJICHUS. O6opynoBanue AJis

YCIIOBUS TUTABAHUS TETD. 7a00paTopHBIX paboT u
YYCHUYECKUX OIBITOB

23. brnok 3agau Ha 3akoH [lackais, 3akoH Ob6opymnoBanue ast
Apxumena. JIEMOHCTpALMiA

24, brok 3agau Ha 3akoH Ilackais, 3akoH
Apxumena.

Craruka 25. bnok. Poruar. Ananus Tabul, rpagukos, cxem. Ilonck obbsicuenns | OOOpyIOBaHUE IS
(104) HabMoaeMbIM COOBITHSIM. OmpeienieHre CBONCTB JEMOHCTpALIH
26. PaBHoBecue TBepabIX Tesl. MOMEHT npHGOPOB 1o ‘iepTeéKaM H MOJEIIAM. Aiﬂaﬂm
O3HHUKAaK 00JIC C a .
cuibl. [IpaBUI0 MOMEHTOB. SOSHHKAIOMIHX TIPODACMHBIX CHTYatH
Habmtonate neficTBHE MPOCTHIX MEXaHU3MOB.

27. I_[eHTp TspKecTh. UccienoBanue [To3HaKOMUTBCS ¢ PU3NISCKON MOJIEITBIO «abCOIOTHO O6opy;[0]3aHHe s
pa3JII/I‘-IHI)IX MEXAaHUYECCKUX CUCTEM TBEPAOC TCIIO». Pemrats 3aa41 Ha IPUMCHCHUC ILeMOHCTpaIII/Iﬁ

ycnoBus(TipaBuIiIa) paBHOBeCHs perdara. [IpuMeHsTh

28. KomOuHupoBaHHbIE 33724, UCIIOIB3YS

ycnoBue (MPaBUIIO) PaBHOBECHS phIYara Jyis
YCJIOBHA paBHOBCCHAL. OOBSACHEHUS IeHCTBYS PasIMUHbIX HHCTPYMEHTOB,
59 KomG UCTIONB3YEMBIX B TEXHUKE U B ObITY. COOpKa
: OMOMHHUPOBAHHBIC 3a/1a1H, UCTIOJIB3YS npubOpPOB M KOHCTPYKIHMH. Mcrions3oBanme
YCIOBHA paBHOBECHA U3MEPUTENILHBIX IIPHOOPOB.
BrimoHenne 1abopaTOPHBIX U MPAKTHYECKUX PaboT.

30. JIaGoparopHnas padora «M3rorosienue JTHATHOCTHKA 1 YCTPAHEHHE HeHCTIPABHOCTeH O6opynoBaHue s
paboTarolieil cucteMbl 0JI0KOBY. pUGOPOB. 71a00paTOPHBIX PadOT U
O(bOpMJIeHI/Ie pa60TLI. BLICTpaI/IBaHI/Ie THUIIOTE3 HA OCHOBAHUH UMEIOIIMUXCS YYECHUYECKUX OIIBITOB (Ha

31 Pa6ota Haj ipoekToM «BIoKm». JIAHHBIX. 0aze komutekToB ais OI'D
1146 JLTp 6 " KoncrpyupoBanue u mogenupoBanue. Beinoianenue

a OpaTOpP‘I,aSI paboTa «VIrOTOBJICHNE 3aJ[aHUi 110 YCOBEPILIEHCTBOBAHUIO IPHOOPOB.
paboTaromei CuCTeMbI OJIOKOBY. Pa3paboTka HOBBIX BapHAHTOB OITBITOB.

32. JlaboparopHas pabota «/3roropieHue PaspaboTka 1 IpoBepKa METOTMKH Oo0opynoBaHue IS
paboTaromei CUCTeMBbI OJIOKOBY. SKCIICPHMEHTATEHOH paGoTHL. 71a00paTOPHBIX PabOT U

PaboTa B MasbIX rpynmax. AHAJIM3HPYIOT, BEIOMPAIOT
1 000CHOBBIBAIOT CBOE peIlicHUE, NEHCTBUS. YCHHHCCKHX OIBITOB

33. Odopmnenue paboTHI. IpecTaBieHne pe3yIbTaTOB MApHOIA, KomnerotepHoe o6opynoBanue
IrpynnoBoi aesateapHocTU. [ToaroroBka

34. 3amuTa NpoeKTOB. COOOLIEHHIT 1 JOKJIaI0B.

OcyHIeCTBJ'IHIOT CaMOOIICHKY, B3aUMOOLICHKY
JACATCIBbHOCTU.

Vuactue B JAUaJIore B COOTBECTCTBUU C
IpaBujiaMy pCUCBOT0 IMOBCACHMS.




CaeToBBIE 35. Hctounnku cBeTa: TEMIOBEIE, YTpaBIsitOT CBOEH MO3HABATEILHOU U O6opynoBaHue IS
SIBJICHUS JIFOMUHECIIEHTHBIE Y9eOHOH IeATeTbHOCTHIO JIEMOHCTpaIHii
36. DKCTIepUMEHT HaOI0ICHHE. MOCPEICTBOM MTOCTAHOBKH IIEJICH,
MHorokpaTtHoe n300pakeHre [JIAaHUPOBAHUS, KOHTPOJIS, KOPPEKLIUU
npeIMeTa B HECKOJIbKUX TIOCKUX CBOMX JICHCTBUI U OLCHKHU
3epKajax. YCIIEIITHOCTH YCBOEHUs. Boiaensor u
37. M3roToBUTH NEPUCKOI U C €ETO (hOpMYITHPYIOT MIO3HABATEIHLHYIO 11CITh. Ob6opymoBaHue AJist IEMOHCTPAIUI
MTOMOIITBIO TTPOBECTH HAOJIIOICHUS BoienstoT KOJIM4eCTBEHHBIC
38. [IpakTryeckoe UCHoIb30BaHNE XapaKTEPUCTUKH 0OBEKTOB, 3aJJaHHbIC OGopyoBaHKeE 111 JEMOHCTPALIUIM
BOTHYTBIX 3€pKal CJIOBaMH.
39. 3puTeNbHbBIE WUTFO3UH, IIOPOXKIAEMbIE 1 IpuHIMAIOT [IO3HABATENBHYIO LISIb 1 ObopynoBanue amst
MpesIOMIIEHHEM CBeTa. Mupaxu. COXPAHAIOT CC MPH BBILIOTHCHIH JIEMOHCTpAITHHA
y4eOHbIX AeicTBril. OCO3HAIOT CBOU
40. Pa3BuTre BOIOKOHHON OIITHKH neiicTBus. IMEIOT HAaBBIKU
41. Hcnonp30BaHNe 3aKOHOB CBETA B KOHCTPYKTHBHOTO OOLICHHS B MaJIbIX
TEXHUKE rpymnmax.
Hayka B 42-46. ABTOoMarvKa B HaIllICH KU3HH. CaMocTosTeIbHO (hOPMYIIUPYIOT Komrisroteproe o60pynoBanue
KU3HU MO3HABATENBHYIO 337a4y. Y MEIOT (WK

Pa3BUBAIOT) CIIOCOOHOCTH C TTOMOIIIBIO
BOIPOCOB J10OBIBATH HEJIOCTAIOIIYIO
MH(pOpMaLIUIO.
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Ha3Banmue Tema ypoka KosmyecTBo OcHoBHbBIE BU/IbI 1eSITEJIbHOCTH HA HUcnoab3oBanue 000py10BaHUA
pasaena 4acoB ypoke LHEHTPA eCTeCTBEHHOHAYYHO U
TEXHOJIOTH4eCKOM
HanpasJjieHHOcTell «Touka
pocTay
TemoBsie 1. BBoanoe 3anstue. Lenu u 3agauun 1 CaMocTosATeTHbHO GOPMYITUPYIOT ObopynoBanue ayst
SIBIICHHUSI Kypca. TexHuka 0€30macHOCTH. MO3HABATENIbHYIO 33/1a4y. Y MEIOT C JeMOHCTpaIui
2. Pa3nooOpa3ue TerIoBbIX SIBICHUH. 1 MOMOIIIbIO BOIIPOCOB JOOBIBATH O6opynoBanue ajst
TemoBoe pacimmpenue Ted. HEJIOCTAIONTYI0 HHPOPMAIIHIO. JIEMOHCTpAaIi
3. JlaGopaTopHas pabota «M3meHeHuUs 1 Hcnonb3oBanne H3MEPUTEIBHBIX O6opynoBa Hue AJs
JUTAHBI TEJIA IPU HATPEBAHUU U npuOOpoB. BeinonHeHne nmabopaTOpHBIX PadOT U
OXJIAXKICHUN . J1ab0PATOPHBIX U MPAKTUIECKUX YYEHUYECKHUX OIBITOB
4, Temmonepenaua HaGmronenue 1 pador. I[I/IaFHOC}“I/IKa 1 yCTpaHCHUC O6opynoBa Hue AJist
TEIUIONPOBOJHOCTH BOJIBI U BO3AYXA. HencrpasHocTel npuoopos. JIeMOHCTpaIl Uii
BricTpanBaHue rumnoTe3 Ha OCHOBaHUU
5. JlabopaTtopHas padota «3mepenue 1 MMEIOIINXCS IaHHBIX. O6opynoBa HUE ISt
yE€IbHON TEMIOEMKOCTH PA3IMYHBIX KoHcTpyrpoBaHue U MOJIEIMPOBaHKe. | Ja00PAaTOPHBIX PaboT U
BEILIECTBY. BrinosiHeHue 3a1anuii no YYEHUUYECKUX OMBITOB (Ha 06aze
6. [InaBneHue u oTBEpIEBaHUE. 1 YCOBEPIICHCTBOBAHHIO TPHOOPOB. KoMILIEKTOB 1yt OT'D
JlaGoparopnas pabota «OTIHBKa Pa3paboTka HOBBIX BapHUaHTOB
napaHOBOTO CONIATUKA» OTBITOB.
Pa3zpaboTka u npoBepKa METOIUKH
JKCIepUMEHTaIbHOI paboThl. PaboTa
7. JlaboparopHas pabota «Habmronenue 3a 1 B MaJIBIX TPYIIax. AHATU3UPYIOT, Oo6opynoBanue s
TIJTABJICHUEM JIhJIa) BBEIOMPAIOT U 0OOCHOBBIBAIOT CBOE mabopaTopHBIX paboT 1
pemenue, nevicteus. [IpencraBnenue YUYEHUYECKUX ONBITOB
8. Pemenune onmmnuaaHbIX 3a/1a4 Ha 1 PE3yNIbTAaTOB MAPHOM, TPYIIIOBOM O6opynoBaHue IS
ypaBHEHHE TEIIOBOTO OanaHca NeSATeTLHOCTH. Y4UacThe B IUajore B JIEMOHCTpaluii
0. Permtenne onmuMmagHeiX 3am1a4y Ha 1 COOTBCTCTBHHM C IPABHUIIAMH PEYCBOT'O O60pyI[OBaHI/Ie IS
pacu€T TETUIOBBIX MPOIECCOB TOBCIICHMA. JIEMOHCTPALINI
10. | JlaGoparopus kpuctamuiorpaduu. 1




11. Hcmapenune u KoHaeHCAIHS. Ob6opyaoBaHue IS
JEMOHCTpaLUH

12. | CocraB atmocdepsl, HabIOIeHIE Ob6opynoBaHue st
Mepexo/ia HEHACHIIIEHHBIX TapOB B JIEMOHCTpAIHii
HACBIIICHHBIE.

13. | BnaxxHOCTh BO3/1yXa Ha pPa3HBIX Ob6opynoBaHHE IS
KOHTHHEHTAX JIeMOHCTpAIN

DJeKTpU4 14. | Mukpomup. Mozenu atoma, YTpaBisitoT CBOeH O3HABATEILHON U O6opynoBaHue IS
ecKue cyuiectBoBaBiiue A0 Hadana X | X yueOHOMN 1eATeIbHOCTHIO JIEMOHCTpAIi
SIBJICHUS MOCPEACTBOM MOCTAHOBKH IIETICH,

15. | Uctopus OTKpBITUS U IEHCTBUS [UIaHUPOBAHIs, KOHTPOJIS, KOppeKiuy | KOMIIBIOTepHOE 00opynoBaHHe

16. | Hcropust cosmamust >1eKTpohOpHOi ycrnemHocTy ycBoeHus. CpaBHUBAIOT
MalrHbI croco0 ¥ pe3ynbTaT CBOMX JAEWUCTBUMN

17. | Onsitsl BonbTa. DnekTpudeckuii TOK B C 06a3IIOM JTHCTOM COMPOBOKICHHS. KommsrotepHoe 060pyoBaHue
SIIEKTPOIIMTAX. OOHapyXHUBaIOT OTKJIIOHEHUS.

18. | Pelenue oJMMITHAIHBIX 33/1a4 HA OByMBIBAIOT IPHYHHBI OGopynoBaHue 1ist
3aKOHBI [IOCTOSTHHOTO TOKA OTKJIOHEHHH. OCYIECTBIAIOT JIEMOHCTpAIHI

CaMOKOHTPOJITb ¥ B3aUMOKOHTPOJTb.
19. | Ha0mroeHue 3aBUCHMOCTH Vcnonb3oBatue N3MEPUTENbHBIX OGopyoBaHue st
COTIPOTHBIIEHHS TIPOBOJHUKA OT nprbopos. Brimonmenue JIEMOHCTpAIMH
TeMIEpaTyphl. mabopaTOPHBIX U MPAKTUIECKUXPAOOT.
J/lnarHocTHKa U yCTpaHEHHE
HEHCIIPaBHOCTEH MPUOOPOB.
20. | JlaboparopHas pabota «OmnpeneneHue P pHoop Oo6opynoBa HUE s
N BricTpanBaHue runoTes Ha

CTOMMOCTH U3pacX0J0BaHHOM nabopaTOpHBIX PadOT U
OCHOBaHHMH UMEIOIINUXCSI TAaHHBIX.

AIIEKTPOIHEPTUH IO MOIITHOCTH YUEHHYECKUX OTBITOB(Ha 0aze

N KoHcTpynpoBaH#e U MOJICITHPOBAHHE.

MOTPEOUTENS U 10 CUETUUKY . . KomruiekToB it OI'D
'YTpaBisIOT cBOEl MO3HABATENLHOUN

21. Pemenne omMnmagHbeIX 3a1ad Ha Y9eOHOM e TEIEHOCTHIO O6opynoBanue st
TEIUIOBOE JICHCTBHE TOKA MOCPEACTBOM IIOCTAaHOBKH IIEJIEH, JIEMOHCTpAIHi

22. DNEeKTPOMarHUTHBIE SIBJICHHUS. MJIAHUPOBAHUS, KOHTPOJISA, KOPPEKIUU ObopynoBanue A
DJeKTpOoU3MepHUTEIbHbBIE PUOOPHI. CBOUX JICUCTBUH U OLEHKH JIEMOHCTpaLHi

3 YCIIEITHOCTH yCcBOeHHS. CpaBHUBAIOT

.| MarnutHas anomanusi. MarautHele CI0COG 1 Pe3yIIbTAT CBOMX JIeHCTBHIA O6opy)103aHHve JUIst
Oypu JIeMOHCTpAIi




24, Pa3HOBHIIHOCTH AIEKTPOABUTATEICH. 1 ¢ 00pa3IoM JTUCTOM COTIPOBOKICHUSI.
OOHapyXHBAIOT OTKIIOHCHUSI.
OOYMBIBAIOT MPUYHHBI OTKIIOHCHHH.
OCy11eCTBISIFOT CAMOKOHTPOJIb U
B3aHMOKOHTPOJIb.
CaeTOBBIE 25. | MicTOYHMKY CBETA: TEIJIOBBIC, 1 Y1paBisitoT CBOEH O3HABATEILHON U O6opynoBaHue IS
SIBIICHUS JIFOMUHECHEHTHBIC yueOHOMN 1esATeNbHOCTHIO JIEMOHCTpAIii
26. | DKcnepuMeHT HaOJII0ICHHE. 1 [TOCPEJICTBOM ITOCTAHOBKH LIEJIEH,
MHorokpaTtHoe H300paxxeHue [JIAHUPOBAHUS, KOHTPOJISL, KOPPEKIIUU
MpeaMeTa B HECKOJIBKHX IIOCKUX CBOUX JICUCTBUH U OLICHKU
3epKaJiax. YCIIEITHOCTH YCBOCHUs. Bbinenstor u
27. | 3roTOBHUTH MEPUCKOT U C €r0 1 (hopMyIMPYIOT O3HABATEIBHYIO LCIb. | OGOpyHLOBAHHE IS
ITOMOIITBIO TTPOBECTH HAOJIIOICHUS BBIIENISIOT KOJIMYCCTBCHHBIC JIEMOHCTpALINI
28. | IlpakTHuecKoe MCIOIb30BaHHE 1 XapaKTePUCTHKM 00BEKTOB, 3a/IAHABIC | OGopynoBaHKe AT
BOTHYTBIX 3€pKall CJ1I0BaMH. JIEMOHCTpAIHI
[ IpyHUMAOT MO3HABATEIBHYIO LIENIb U
29. | 3puTenbHBIC HIUTIO3UH, TIOpOXKIaeMbie | 1 COXDAHSIOT €€ IIPU BbIIONHEHHH O6opynoBanue s
MIpeJIOMJICHHEM cBeTa. MUpaxu. yae6HbIX AeiicTBril. OCO3HAOT CBOM JIEMOHCTpAITHA
30. | Pa3BuTHe BOJOKOHHOW ONTHUKH 1 percTBrs. FmeroT HaBbIke
KOHCTPYKTHBHOTO OOIIIEHUSI B MaJIbIX
31. | Mcnonp3oBaHME 3aKOHOB CBETA B 1 rpyImax.
TEXHUKE
Hayka B 32. | ABTOMAaTHKa B HAIICH KU3HU. 1 CamocTtosiTeTbHO (GOPMYITUPYIOT KomrmbroTeproe 060pyoBanue
KU3HU 33. | Paguo u TeneBueHme 1 MO3HABATENbHYIO 3a7auy. Y MeloT (Wu
34. | AnpTepHaTUBHBIE HCTOUYHUKU 1 PasBHUBAIOT) CLIOCOOHOCTB C OMOLIBIO
sHepruu. Buibl 351eKTpOCTaHIINIMA BOIPOCOB JI00BIBATH HEJOCTAOILYIO
nH(pOpMaIHIO.
35. Hayxka ceroans. Hayka u 6e3omacaocts | 1
JIIOJICH.
Cratuka 36. | briok. Peryar. 1 Ananu3 Tabmui, rpagukos, cxem. ITonck OOGopynoBaHue JuIst
(104) 0OBACHEHUS Ha6n}911aeM51M COOBITUSIM. JIEMOHCTpALHH
37. | PaBHOBecue TBepABIX TeI. MOMEHT 1 Onpeneneue cBofCTE NpHGOPOB 110
CIJIBL. HpaBI/IJ'IO MOMEHTOB. YepTCIKaAM U MO}ICJ’[HM.VAH&J’[I/IB BO3HUKAOIIUX
MPOOJIEMHBIX CUTYalHi.
38. | Uentp Tsxectu. UccrnenoBanue 1 Habumronats aefictsue npoctsix Mexanu3mos. | OOOpyAOBaHUE JUIsS
Pa3JINYHBIX MEXAHUYECKUX CUCTEM Tlo3HakoMHUTECS ¢ U3HIECKOT MOZIEIBIO JEMOHCTPALINI




39. | KomOuHMpOBaHHBIC 3a/1a4H, UCIIOJIb3YS
YCIIOBHSI PABHOBECHSI.

40. KoMOuHMpOBaHHBIC 3a7a49H,
UCIIOJIB3YS YCIIOBHSI PABHOBECHS

41. | JlabopaTopHas padota «/3roToBneHue
paboTaroreil CHCTEeMBI OJIOKOBY.
Odopmienue paboThI.

42. Pabota Hax npoexkTom «bIIOKN».
JlaboparopHas pabota «3roToBnenue
paboTaromiei cHCTeMbl OJIOKOB).

43. | JlJaboparopHas pabota «/3roroBnenne
paboTaromieii cHCTeMbl OJIOKOB).

44- | Odopmiienue paboTEHI.

46.

«abcomoTHO TBEPOE TeIo». Pemats 3anaun
Ha IIPUMEHEHHE YCIIOBHUs(TIpaBuIIa)
paBHOBecus pbruara. [IpuMensTs ycnoBue
(paBMII0) paBHOBECHS pbluara Juis
0OBSICHEHUSI IGUCTBUS Pa3INIHBIX
WHCTPYMEHTOB, UCTIONIb3YEMbIX B TEXHHUKE U B
o61Ty. COOpKa IpHOOPOB M KOHCTPYKIIUH.
Vcnionp30BaHNE M3MEPHUTEIBHBIX TPHOOPOB.
BrimonHeHNe 1a00paTOPHBIX M MPAKTHIECKUX
pabor.

JlnarHocTyka 1 ycTpaHEHHE HEUCIIPaBHOCTEN
IpuOOPOB.

BbICTpaI/IBaHI/Ie TUIIOTC3 HA OCHOBAHUU
HUMCIOIIUXCA JaHHBIX.

KonctpynpoBaHnue u MoAeIHpOBaHUE.
Brinonsenue 3aganuii no
YCOBEpILIEHCTBOBAHUIO IpHOOpPOB. Pa3paboTka
HOBBIX BApHUAHTOB OIILITOB.

PazpaboTka 1 mpoBepKa METOIUKH
9KCTIEPUMEHTAIBLHOM PabOTHI.

Pabora B ManeIx rpynmax. AHAJTH3HPYIOT,
BBIOMPAIOT M 0O0CHOBBIBAIOT CBOE pEIICHUE,
JEUCTBUSL.

IIpencrapnenue pe3yibTaToB

MapHOM, rPyNNoOBON J€ATETbHOCTH.
[MoaroroBka cooOieHnH 1

JOK/IaJI0B.

OcCyIecTBISIOT CAMOOLICHKY,

B3aHMOOIICHKY AEATEIbHOCTH.

VYudactue B inaiore B COOTBETCTBUH C
MIpaBWJIaMH PEYEBOTO ITOBECHUSI.

O6opynoBaHue aJis
nabopaTopHBIX paboT u
YYEHUUYECKUX OIBITOB (Ha Oasze
KoMIUIeKToB Ji1st OI'D

O6opynoBanue ass
1a00paTOPHBIX padOT H
YYEHUYECKUX OIBITOB

KomneroTepHoe o6opynoBanue
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Ha3zBanue pa3zaena Tema ypoka Koa OcHoBHBIE BU/IBI IesiTeIbHOCTH HAa | McnoJib3oBaHue
nyec ypoke 000py10BaHMs LEHTPA
TBO €CTeCTBEHHOHAYYHOM U
4aco B TEXHOJIO0THYEeCKOM
HaIlpaBJICHHOCTEH
«Touxa pocray»
Brenenne (14) BBonnoe 3anstue. Llenn u3anaun 1 CamocTosaTenbHO (HOPMYyTUPYIOT Komnsroreproe
Kypca. TexHnka 0e30macHOCTH. MI03HABATENbHYIO 3a7auy. YMEIOT ¢ obopyoBaHue
MTOMOIIIbIO BOITPOCOB JOOBIBATH
HEJIOCTAOLIYI0 HH(pOopMaLHIo.
Hcnonbs3oBanne N3MEPUTENBHBIX
Kunemar uka (7 ) CnocoObl onucanus 1 npuGopos. BeimonHente O6opyzLOBaHHf: JUTS
MEXaHUYECKOTO IBUKCHUS AGOPATOPHBIX H MPAKTHYECKHX JIEMOHCTpAIHN
[IpsimonuHEeitHOE paBHOMEPHOE 1 paboT. JINarHOCTHKA M yCTPaHEHHE ObopynoBanue st
JIBr>KeHue 1o MI0CKOCTH? HEHCIIPABHOCTEH IPUGOPOB. JIEMOHCTpaLui
CMOTpst 3 KaKO! TOYKH BeicTpanBaHue runoTe3 Ha OCHOBaHUU
HabJI01aTh HMEIOIINXCSI JaHHBIX.
OTHOCUTENTBHOCTD JIBM)KECHUS. 1 KoHCTpyHpoBaHue 1 MojenupoBanne. = O0OpyIOBaHHE 1ist
CrnoxeHue IBUKEHHH. BhINoHEeHNE 3aaHuUi 110 JIeMOHCTpaIui
YCOBEPILIEHCTBOBAHUIO TPUOOPOB.
Jlabopamopnuie pabomul: 1 Pa3paboTka HOBBIX BAPHUAHTOB OO0opynoBanue aJs

«M3ydyeHune nBUKeHHs CBOOOIHO
NaJaroIIero renay, «M3yuenune
JIBIKEHMS TeJa 110 OKPYKHOCTH»

OTIBITOB.
PazpaloTka u npoBepka METOIUKU
HKCIEpUMEHTaNbHOM paboThl. PaboTa
B MaJIBIX TPYMIax. AHAIA3HPYIOT,
BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE

mabopaTopHBIX paboT 1
YUEHHUYECKUX OTBITOB




Kak u kyzna noneresna BUIIHEBast
kocrouka? Pacuer TpaekTopun
JBUKEHHS T€J U IePCOHaXeH
pacckasoB P.Pacmn o
Mironxay3eHe

pewenue, neiicteus. [Ipencrasienue
PE3yJITATOB ITAPHOU, TPYIIIIOBOMI
JIeATEIbHOCTH. Y4YacThe B IUajore B
COOTBCTCTBUM C ITIpaBUJIaMH PECUCBOI'O
MTOBE/ICHUS.
YIIpaBIsilOT CBOEH MTO3HABATEIILHOU U
y4eOHOI eI TeIbHOCTHIO

[MOCPEACTBOM MOCTAHOBKH LIETIEH,
MJJAHUPOBAHUS, KOHTPOJIS, KOPPEKIIUU
CBOUX JEUCTBUHU U OLIEHKU

YCIIEIIHOCTH ycBOeHUs. CpaBHUBAIOT
Croco0 U pe3yibTaT CBOMX JICHCTBUUI
¢ 00pa3LoM — JHCTOM
COIIPOBOKIICHUS.

OOHapyXH1BaIOT OTKJIOHEHUSL.
OO01yMbIBatOT IPUYUHBI OTKJIOHEHUIA.

OcCymiecTBISIIOT CAaMOKOHTPOJIb U
B3aMMOKOHTPOJIb. Vcrionb3oBanue
U3MEPHUTENbHBIX TPUOOPOB.

BoinonHenue n1abopaTopHbIX U
NpaKTHYECKUX padoT. Jluarnoctuka M

yCTpaHEHHUE HencIpaBHOCTEN IPUOOPOB.
BricTpanBaHue runores Ha

OCHOBaHHUHU UMCIOIIUXCA JaHHBIX.
KOHCTp}II/IpOBaHI/IC U MOACIIMPOBAHUC.

7. HcToprueckast peKOHCTPYKIIUS
onbITOB ["anuses o
OTIPEJICTICHUIO YCKOPEHUS J.

8. OnpeneneHne CKOPOCTH
PaBHOMEPHOTO JBUKECHUS TIPU
UCTIOJIb30BAHUM TPEHAXKEPA
«0eroBas J0pOXKKay.

JAunamuka (84) 9. Cwuia Bonm, cuiia yOexIeHUs Win
cuna gusnueckast BenmuanHa?

10. | Jlabopamopnas paboma:
«3MepeHne Maccel Tenay

11. JIBr>xeHue Tena noj 1eCTBUEM
HECKOJIBKUX CHJI

12. JIBM>KEHUE CHCTEMBI CBSI3aHHBIX
Tel

13. | Jlabopamopusie pabomuwi:
«3yueHune TpeHHs CKOJIbKECHUS»

14. JnHamuka paBHOMEPHOTO
JBUKEHHSI TI0 OKPY>KHOCTH

15. Hcropus pazButus

IpEACTaBICHUHN 0 BeeneHHo.
CorHeYHas cucTeMa.

Ob6opynoBaHue IS
JEMOHCTpaLMH

ObopynoBanue ajst
JIEMOHCTpALINI

ObopynoBanue st
JIEMOHCTpALINI

O6opynoBanue st
JIEMOHCTpAaLUi

ObopynoBanue s
mabopaTopHBIX paboT 1
YUECHHYECKUX OIBITOB

O6opynoBaHue s
JIEMOHCTpALUH

ObopynoBanue s
mabopaTopHBIX paboT 1
YUEHUYECKUX OIBITOB

O6opynoBaHue IS
JEMOHCTpaLUN

O6opynoBaHue IS
JEMOHCTpaLUH




16. OTKpBITHS HA KOHYUKE TIepa. O6opynoBaHue IS
[IepBbIe HCKyCCTBEHHBIE JIEMOHCTpALUil
CITyTHUKH 3eMJIH.
Nmnyasc 3akon 17. Kak BbI sIXTy Ha30BeTe CamocTtosTenbHO GOpMYITHPYIOT Kommnsroreproe
COXpaHeHHs 18. PeakTuBHOE ABIKEHUE B [I03HABATEJIbHYIO 3a/]auy. o0opynoBaHue
umnyJibea (34) IPUPOJIE. YMeroT (Ui pa3BUBAIOT)
19. Paccnenosanue [TTI ¢ nomorpro CIIOCOOHOCTH C HOMOLIBIO Kommnsroreproe
3aKOHA COXPaHEHHUs UMITYJIbCa BOIIPOCOB JI00BIBATH o0opyoBaHue
HezocTaronyo nHpopmanuio. Pabora
B MaJIbIX IPyIIax Haj alrOPUTMOM
penieHus 3a1a4 1o yKa3aHHOM TeMe
(Ha mpuMepe BUIEOMaTEPHUAaIOB U3
UHTEPHETA).
Crartuka (2u) 20. Jlabopamopnas paboma: YIpasiisito CBOEH O3HABATEIILHON 1 O6opynoBanue st
«OmnpeneneHue EHTPOB Macc y4eOHOI eI TeNbHOCTHIO nabopaTOpHBIX PadoOT U
Pa3IUYHBIX TeJ (TpHU crocoda)» MOCPEICTBOM IMOCTAHOBKH IIEJIEH, YYEHUUYECKUX OIBITOB
MJIAaHUPOBAHUS, KOHTPOJIS,, KOPPEKIIMHI
CBOUX JEUCTBUU U OLIEHKU
YCHEMIHOCTH YCBOEHHUSI.
21. IIpuMeHeHne npocThIX Brigensior u hopMynupyroT KommbrotepHoe
MEXaHU3MOB B CTPOUTEILCTBE: OT [To3HaBarenbHYyO LENb. Beiienstor o0opyoBaHue

3eMJISTHKH JI0
Hebockpeda

KOJINYECTBEHHbBIE
XapaKTEePUCTUKH OOBEKTOB, 3a1aHHBIE
CJIOBaMH.

[IpuHUMAIOT MO3HABATEIHHYIO LIENb U
COXPAHSIIOT €€ MPH BBITOJTHEHUH
y4eOHBIX

nerictBuit. OCO3HAIOT CBOM JIEHCTBUSL.
VMeroT HaBBIKU KOHCTPYKTHUBHOTO
OOIIEHHS B MAJIBIX TPYIIIaX.




MexaHu4 eckue 22. Bupl MasTHUKOB 1 UX KOJieOaHUN CamocTosATenbHO (HOPMYITHPYIOT O6opynoBaHue IS
KOJIe0aHM 1 U [MO3HABATENIBHYIO 3aJa4y. Y MEIOT JIEMOHCTpAaIi
BOJIHBI (34) 23. Uto nepeHocut BotHA? (unu pa3BUBAIOT) CIIOCOOHOCTH C
24. KonebarenbHble cucTteMbl B TIOMOIIBIO BOIIPOCOB I00BIBATH
Hpnpoﬂe U TCXHUKEC HC,I[OCTaIOIHy}O I/IH(bOpMaI_[I/IIO.
PaboTa B MasbIx Tpynmnax Haj
aJITOPUTMOM pEIICHUS 3a/1a4 110
yKa3aHHOU Teme (Ha Mmpumepe
BUJICOMATEPHAJIOB U3 UHTEPHETA)
DJ1eKTPO MATHUTH 25. DKcnepruMeHTaJIbHAs POBEPKa Pa3zpaboTka HOBBIX BApHAHTOB ONBITOB. | KommbloTepHOE
ble KoJie0aHM 51 U cBo¥icTB OM BOJH. Pa3paboTka 1 mpoBepKa METOAUKHU o0opyaoBaHue
BOJIHBI (24) HKCIIEpUMEHTaIbHOM paboThl. PaboTa B
26. Uccnenosanue MaJIbIX Fpynnax. AHAJIU3HPYIOT, KommbrorepHoe
3IEKTPOMArHUTHOTO BBIOMPAIOT U 000CHOBBIBAIOT CBOE o0opyoBaHue
usnyaennsi CBU-neun pelieHue, 1eiCTBUS.
[IpencraBiieHne pe3ybTaTOB MAPHOA,
IPYIIOBOM A€ATEIbHOCTH. YUYacTHE B
TIaJIore B COOTBETCTBHUH C ITPABHIIAMH
pEUYEeBOr0 OBEACHUS.
27. Hsroronenue Moaenu YIIpaBIAIOT CBOEU Kommeroteproe
Kasel10cKona. [I03HABaTEIbHON 1 y4eOHOM o0opyoBaHue
NeATETLHOCTBIO TOCPEICTBOM
28. DKcrepuMeHTallbHas! IPOBEpKa IOCTAHOBKH LIEIICH, ObopynoBanue s
3aKOHa OTpaXCHMS CBETA. TUIaHUPOBAaHMA, KOHTPOJI, JIEMOHCTpALi
KOPPEKIIMY CBOMX JCHCTBHIA U
29. | JlabopamopHuas paboma: OLEHKH YCTIEIHOCTH ObopynoBanue s
«M3mepeHue nokaszarens ycBoeHus. CpaBHUBAIOT 1a00paTOPHBIX PabOT U
MIPETIOMIICHUS BOIBI» CI0CO6 1 PE3YIIBTAT CBOHMX YUYEHUYECKUX OMBITOB
30. | Kak oTiM4aroTcs mokasarenu JIEHCTBHH € 06pa3IioM — OGOpyIOBaHKE IS
IpPEIOMIIEHHS IBETHOTO CTEKIIA JAUCTOM COIPOBOKACHHA. JIEMOHCTpaIHi

OOHapyKUBAIOT OTKJIOHEHUS.

OO0 1yMBIBAIOT TPUYMHBI OTKIOHEHUH.
OCyIIEeCTBISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTpPOJIb. PaboTa B MasbIix

rpynnax. Pemenue skcrepiMeHTaIbHbIX




3a/1a4, 00CYXJICHHE Pe3yIbTaTOB,
MOCTpOeHHE IpadUIecKOi 3aBUCUMOCTH
TI0Ka3aTeJIsl MPEJIOMIICHHS CBETa OT €ro
qaCTOTHI.

31. [Tornomenue n ucmyckaHue Pa3zpaboTka HOBBIX BAPHAHTOB ONBITOB. | KommbioTepHOE
cBeta aroMaMu. OnTuyeckue Pa3paboTka 1 mpoBepKa METOAUKHU o0opyoBaHue
CIEKTPBIL. HKCIEPUMEHTAIbHOI paboThl. PaboTa B

32. N3mepenne KIIJ[ conmneunoi MaJjblX Ipynnax. AHAIM3UPYIOT,

Oarapeu BbIOHPAIOT U 000CHOBBIBAIOT CBOE

33. BnusHue paguoakTUBHBIX pelieHue, 1eiCTBUS.

U3JIy4EeHUH Ha )KUBbIE [IpencraBnenue
OpraHU3MBbI pE3yNbTaTOB NAPHOU, TPYIIIOBOM
34, Cl10CO6bI 3ALLUTHL OT NESATENIbHOCTH. Y4acTue B JUajlore B
PATHOAKTHRHBIX HATyUCHHHA COOTBETCTBHUU C IIPABUJIAMH PEUEBOIO
noseieHus. Pemenne
SKCIEPUMEHTAJIbHBIX 3a]a4.
BoinonHeHue npakTuyeckoil paboThl B
MaJIbIX TPYyMIax, 00CyKaeHne
pe3yabTaToOB
SKCIIEPUMEHTAIIBHBIX 33]1a4,
00CyX/IeHHE pe3yIbTaTOB,
OCTPOEHHE TpapruecKoit
3aBUCHUMOCTH MOKa3aTess
IPEJIOMJICHUS CBETA OT €T0 YaCTOTBHI.
®dusuka aToma u 35. [lornomenue u ucHyckanue Pa3paboTka HOBBIX BapHaHTOB ONbITOB. | KoMmbloTepHoe
aTOMHOIO sigpa (44) cBera atoMamu. OnTuueckue PazpaboTka 1 mpoBepKa METOIUKU o0opynoBaHue
CITEKTPBI. PKCTIEpUMEHTAIBHON paboThl. PaboTa B
MaJbIX rpynmnax. AHaIU3UPYIOT,

36. Usmepenne KITJI conmneunoii BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
Oarapeu [peLLEeHNE, TEUCTBUSL.

37. BinsHME paHOaKTHBHBIX [IpencraBneHue pe3yabTaToOB MapHOM,

H3J'Iy‘leHPII>i Ha JXUBBIC OpTraHU3MbI

prnHOBOf/'I JIeSITeILHOCTH. YYacTue B
JAUaIore B COOTBETCTBUM C ITpaBHUJIaMU




38.

CrocoOs! 3alIUTEI OT
paI[I/IoaKTI/IBHbIX I/I3Hy‘-IeHI/II71

pedeBoro nopeneHus. Pemenue
SKCIEPUMEHTAJIBHBIX 3a/a4.
BrinonHeHHE TPaKTHYECKOM pabOTHI B
MaJIbIX TpyMnmax, 00CyXIeHHe
pE3yIbTATOB.

CBeTOBBIE SIBJICHUSA

39.

HcTouHuKM cBETa: TEIIOBEIC,
JIFOMHHECIICHTHEIC

YIIpaBIsilOT CBOEH MTO3HABATEIILHOU U
y4eOHOI e TeNbHOCTHIO

40.

DKcrepuMEeHT Ha0Jt0ICHHE.
MHorokpatHoe n300paxeHue
npeaMeTa B HECKOJIBKUX IIOCKUX
3epKanax.

MMOCPEACTBOM IMOCTAHOBKH LENIEH,
[JIJAHUPOBAHUS, KOHTPOJIS, KOPPEKIIUU
CBOMX JICHCTBHUM U OIIEHKH
YCHEMIHOCTH YCBOEHUs. Boiiensitor u

41.

M3roroBUTH NEPUCKOI U € €TO
HIOMOLIBIO ITPOBECTU HAOIIOAECHUS

(OpMYIUPYIOT TIO3HABATEIBHYIO LENh.
Bb11esI0T KOJTHMYECTBEHHbIE

44,

HpaKTI/I‘IeCKOC HCIIOJIB30BAaHUC
BOTHYTBIX 3€pKajl

XapaKTEPUCTUKU 0OBEKTOB, 3a]JaHHBIC
CJIOBaMH.
PUHUMAIOT O3HABATEIBHYIO LIEJIb U

45.

3pUTENbHBIE NILTIO3HH,
IIOPOXKAAEMBIE TIPETOMIICHUEM
ceera. Mupaxu.

COXPaHSIOT €€ MPHU BBIIIOJTHEHUN
yueOHbIX AelicTBUi. OCO3HAIOT CBOU
nericteua. UMeroT HaBBIKH

46.

Pa3BuTtie BOJIOKOHHOW ONTHKU
Hcnonn3oBanue 3aK0HOB CBETA B
TEXHUKE

KOHCTPYKTHBHOT'O OOIIIEHUS B MAJIBIX
rpyIIax.

ObopynoBanue ayst
JIEMOHCTpaIyn

ObopynoBanue st
JIEMOHCTpALINI

Ob6opynoBanue A
JIEMOHCTpalui

ObopynoBanue amst
JIEMOHCTpaLyn
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