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IlosicHUTebHAA 3alIMCKA.

[IporpamMma BHEYpPOYHOH MAEATENBHOCTH «DKCIEPHUMEHTApUil MO (HU3UKE»  SABISAETCS MPOTPaMMOi
00LIEHHTEJVIEKTYaIbHOI0 HANIPABJICHUS

M0 CPOKY peajM3anuu: 2 roja,

10 0COOEHHOCTSIM Pa3BUTHSI: OOIICH;
00bEM yueOHOro BpeMeHn: 68 4acos;
YPOBEHb MPOrpaMMbl: Oa30BBIii;
¢opma o0yuenus: ounas;

peXuM 3aHATHIA: 1 Yac B HEJENIO;
JIaHupyemasi ayauropusi: 12-14 ner.

AKTYaJIbHOCTH CO31aHUSI IPOIPAMMBI.

CornacHo ®I'OC BHeypouHas AeSITEIbHOCTh PACCMAaTPUBAETCS KaK CIIEMaIbHO OPraHW30BaHHAs
TeATeNbHOCTh OOyJalommxcs B paMKax BapMAaTHBHOM dYacTH 0OOpa3oBaTENFHOTO IUIaHA. JTO
COBOKYITHOCTh BCEX BHJIOB JCATEIBHOCTH YUYalIUXCs, B KOTOPBIX peIIeHHE 3a7ad BOCIHTAHHS
JocTHTaeTcsl Hambosiee ycnemHo. BHeypouHast paboTa mo mpeaMeTy OpHEHTHpOBaHA Ha CO3IaHUE
yCIOBUM UIsi HePOpPMANIbHOTO OOILIEHUS Yy4allluXCsi W HMMEET BBIPAKEHHYIO BOCIHTATEIbHYIO H
COIMATIBHO-TIEIATOTHYECKYI0 HAIPABICHHOCTh, B YaCTHOCTH CIIOCOOCTBYET BCECTOPOHHEMY PAa3BHTHIO
(bu3MYECKOTO MBIIUICHHS 00ydYarouuxcs /-8 Ki1accoB.

Taxxe, MCX0/ W3 3aMPOCOB YIACTHUKOB 00Pa30BATENBHOTO IPOIECcCa: YIEHUKOB, POJUTENEH
BBISICHUJIOCh 3aMHTEPECOBAHHOCTh B HEOOXOIUMOCTH (OPMHPOBAHUS €CTECTBEHHOHAYYHON KapTHUHBI
Mupa y oOyJaromuxcs, IpakKTHYECKUX U UCCIIEI0BATENbCKUX HABBIKOB,

Leas nporpaMmmsbl: HOPMUPOBAHHE YCTOWUMBBIX 3HAHHUH 110 KYpCy QPH3UKH, HEOOXOTUMBIX TS
MPUMEHEHHsS B MPAKTHUYECKOW NESATEILHOCTH, MOCTAHOBKH OIBITOB, PEUICHHS 3aaad, Ui U3y4CHUs
CMEKHBIX TUCIHILIVH, IS IPOJODKEHUS 00pa3oBaHusl.

3agavyu nporpamMMmblI:

® [0JIOTOBKA yYalUXCs K U3YUYCHHUIO CUCTEMAaTUYECKOTO Kypca (QU3UKH;

e (opMUpOBaHHE U PA3BUTUE OCHOB YHTATEIHCKOW KOMIICTCHIIHH;

® UCNOJb30BaHME HMH(POPMAIIMOHHBIX TEXHOJOTHHA Uil pelieHus 3aaad  (IoucKa
HeoO0xoauMo# nHGopMaru, 0(GOPMIICHHS Pe3yIbTaTOB PabOThI);

e (opMupoBaHHe YOSKICHHOCTH B TIO3HABAEMOCTH OKPYXKAFOIIEI0 MUPA U JOCTOBEPHOCTH
HAyYHBIX METOJIOB €ro M3y4CHUS,

e (dopMuUpOBaHHME Yy Y4YalIUXCS YMCHHUU HAONIOIATh MPHUPOJHBIC SIBICHHUS W BBITIOJIHSITH
OTIBITHI, JTA0OPATOPHBIC PAOOTHI U KCIIEPUMEHTAIILHBIE HCCIICIOBAHUS C UCTIOJIb30BaHUEM
WU3MEPHUTENBHBIX MPUOOPOB, IIMPOKO MIPUMEHSIEMBIX B IIPAKTHYECKON JKU3HHU;

e (opMupoBaHHe YOSKICHHOCTH B TO3HABAEMOCTH OKPYXKAIOIIEr0 MUPA U IOCTOBEPHOCTH
Hay4YHbIX METOJIOB €r0 U3y4eHHUs;

® BOCMHTaHME MHULMATHBHOM, OTBETCTBEHHOM, LIE€IE€YCTPEMIICHHON JMYHOCTH, yMEoIei
MIPUMEHSTh, MTOJIYYEHHBIN 3HAHHS U YMEHUS B COOCTBEHHOM MPAKTUKE.

[IporpamMmma «JkcriepuMeHTapuil Mo (U3MKe» OCHOBAHA Ha AKTUBHOM NEATENBHOCTH JIETEH,
HampaBJICHHON Ha 3apOKICHHE, HAKOIJIEHUH, OCMBICIIEHHE W HEKOTOPYH CHCTEeMaTH3aIUI0
¢u3nueckoit uHMGOpMAaIHH.

JlaHHas mporpamMma neJaroru4ecku nejecoodpasHa, T.K. oHa 00ecreqyrBaeT pa3HOCTOPOHHIONO
MIPOMECBTUKY (DU3HUKH, TTO3BOJISIET HCIIOIH30BaTh B MHIMBUYATFHOM MIO3HABATEILHOM OIBITE peOeHKa
pa3NUYHbIE COCTABIIAIOLIME €ro CIIOCOOHOCTEW; OoJbllloe BHUMaHHE Yyaessercs (GopMHUPOBaHUIO
HABBIKOB BBITIOJIHEHHUSI TBOPUYECKHUX U TAOOPATOPHBIX paboT, PEMICHUIO YIITyOJIEHHBIX 3a/1a4 MO (PU3HKE,
YTO CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOLIMXCS MPAKTHUECKUX U HCCIIEI0BATEIbCKIX HABBIKOB.

IIporpaMmMa BHeYpOYHOIi 1eITeJbHOCTH «JKCIIEPUMEHTAPHIil o pusuke» 1IsA 7-8 Kiacca



COCTABJIEHA HA OCHOBE MPOrpamMmm:

1. IlpumepHoil OCHOBHOW 0Opa30BaTENBLHON MPOrpaMMbl OCHOBHOTO 00ILIEro 0Opa3oBaHUS
(pemenue enepaabHOrO y4eOHO-METOINYECKOTO0 OOBEAMHEHHS IO 00IIeMy 00pa30BaHMIO,
npoTtokon ot 08.04.2015Ne 1/15);

2. Amtopckoil mporpammel mo ¢usuke A.B. IlepblimkunHa Bxoasmeid B cOOpHHUK paboumx
nporpamm «IIporpammer oOmreoOpazoBarenbHbIX yupexaeHui: @dusuka, 7-9 Kiaccay,
cocraButens: E.H. TuxoHosa «IIporpamMmmer 001eo0pa3oBaTeIbHbIX yupexkaeHuii: dusmka , 7-
9 xiacca».- M. Ipoda, 2015.

7 xkaacc: 1 4 B Heaemro, Bcero 34 yaca.
8 ki1ace: 1 4 B Henemo, Bcero 34 4Jaca.

IInanupyemMble pe3yJibTaThbl 0CBOCHHS IPOrpaMMbl BHEYPOUHOM eI TeJIbHOCTH
«IKcnepuMeHTapuii no pusznke» B 7-8 kiaccax.

Peanuszanus nporpaMMmsl ClIOCOOCTBYET JTOCTHKEHUIO CIEIYIOIINUX Pe3y/bTaTOB:

JInyHoCTHBIE:

B cdepe muuHOCTHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBUM ydarnxcs:

¢ yueOHO-TI03HABATENIbHBII HHTEPEC K HOBOMY y4eOHOMY MaTepHally 1 croco0am pelieHrs HOBOM
3a/1auy;

e OpUEHTAIMSl Ha MOHUMAHUE IMPUYUH yclieXa BO BHEYYEOHOM NEATENbHOCTH, B TOM YHUCIIE Ha
CaMOaHaJU3 M CAMOKOHTpPOJIb pe3ysbTaTa, Ha aHaJIM3 COOTBETCTBUS pE3yJbTaTOB TpeOOBaHUSIM
KOHKPETHOM 3a]1a4u;

e CIIOCOOHOCTh K CAMOOILICHKE Ha OCHOBE KPUTEPHEB YCIEIIHOCTH BHEYYEOHOH 1€ATENbHOCTH;

Obyyarowuiics NOIYUUM 803MOACHOCHY OISl POPMUPOBAHUSA:

¢ BHYTPEHHEH MO3MIMU IIKOJBHUKA HAa YPOBHE IIOJIOKUTEIBHOIO OTHOIIEHUS K ILKOJIE,
IIOHMMaHUSI HEOOXOJUMOCTH Y4Y€HHs, BBIP@KEHHOIO B MpeodsafaHuu y4eOHO-NO03HABATENIbHBIX
MOTHBOB U MIPEANOYTEHUH COLIMATIBHOIO CIOCO0a OILIEHKH 3HaHMUIA;

e BBIPQKECHHOM YCTOMYMBOM y4eOHO-TT0O3HABATESIIBHON MOTHBAIIUN YUCHUS,

¢ YCTOWYMBOIO y4eOHO-I103HABATEIBHOTO HHTEPECa K HOBBIM OOIIUM CIIOCO0aM peleHus 3a1au.

MeTtanpeaMeTHble:

B cdepe peryasiTUBHBIX YHUBEPCAIBHBIX YUCOHBIX ACHCTBUN yUaITUXCSI:

e IJIAHUPOBAThH CBOM JICUCTBUS B COOTBETCTBUH C MIOCTABJICHHOM 3a/1a4eil ¥ YCIIOBUSIMHU €€
peanu3anuu, B TOM YHCIIe BO BHYTPEHHEM IUIaHE;

e YYUTHIBATh YCTAHOBJICHHBIC MTPABUJIA B TNIAHUPOBAHUU U KOHTPOJIE CIoco0a petieHus;

e OCYIIIECTBIISITH UTOTOBBIN U MOMIATOBBIA KOHTPOJIb MO PE3yJbTaTy;

e OIICHUBATh MPABUJILHOCTH BBIOJHEHUS JCHCTBYS Ha YPOBHE a/IEKBATHOW PETPOCIIEKTUBHON
OIICHKH COOTBETCTBUS PE3yJAbTAaTOB TPEOOBAHUSM JaHHOM 3a7a4u U 331a4HOM 001acTH;

e JICKBaTHO BOCIPUHUMATH MPEJIOKEHUS U OLIEHKY YUUTEJIeH, TOBapuIIeH, poAUTENIeH 1
JIPYTUX JIOJIEH;

e pa3nMyaTh COco0 U pe3ynbTaT ACUCTBHUS.

Obyuarowuiica noayuum 803MONCHOCHb HAYUUMCAL:

e B COTPYJTHUYECTBE C yUYUTEJIEM CTaBUTh HOBbIE YUeOHbIC 3a/1a4H;

e TIPOSIBIIATH NIO3HABATENbHYIO HHUIIMATUBY B Y4€OHOM COTPYAHHUYECTBE;

e CAMOCTOSITEIBHO aJIEKBATHO OLIEHUBATh MPABUIBHOCTD BBIIIOJHEHUS IEUCTBUS U BHOCUTD
HE0OX0TMMbIE KOPPEKTHUBHI B UCTIOJTHEHHE KaK 110 X0y €r0 pealn3allui, TaKk U B KOHIIE IeHCTBUSI.

B cdepe nosnaBaTesIbHBIX YHUBEPCATbHBIX YUCOHBIX AEHCTBUHN yUalluXcCs:
e OCYIIECTBIATH MOUCK HEOOXOMMOM MH(OPMAIIMHK IS BBIIIOJHEHNUS BHEYYEOHBIX 3aJaHUN C
UCIOJIb30BAHNEM YUE€OHON TUTEPATYphl U B OTKPHITOM HH(POPMALIMOHHOM NPOCTPAHCTBE,



SHIMKIIOTIEINH, CIPAaBOYHUKOB (BKJIIOUAs HJIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE
WNHurepHera;

e OCYIIECTBIATH 3aMKCh ((PUKCALNIO) BHIOOPOUHOM HHPOPMALIUU 00 OKPYKAIOIIEM MUPE U O
ce0e caMoM, B TOM YHKCIIe ¢ momolbio nHcTpyMeHToB UKT;

e CTPOUTH COOOLIEHUS, IPOEKTHI B YCTHOW U MUCBMEHHOU (hopME;

e IPOBOJUTH CPAaBHEHHUE U KJIACCU(PHUKALMIO MO 33aHHBIM KPUTEPUSIM;

e YCTAHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBS3U B U3y4aEMOM KpYre sIBJICHMI;

e CTPOUTH pacCykJIeHUs B (GOpPME CBSI3H MPOCTHIX CYXKJICHUM 00 00BEKTE, €ro0 CTPOCHHH,
CBOMCTBaX U CB3aXx;

Ob6yuarowuiicss NOIYYUM 803MONCHOCHb HAYUUMbBCAL:

e OCYIIIECTBIISATh PACIIUPEHHBIN MOUCK UH(GOPMAIIUH C UCIIOJIB30BAHUEM PECYpCOB OMOINOTEK U
cetu IHTEpHET;

e 3aMKCHIBATh, PUKCUPOBATH MHPOPMAIINIO 00 OKPYKAIOLIUX SIBJICHUSAX C TIOMOLIBIO
nactpymentoB UKT;

e OCO3HAHHO M MPOU3BOJIBHO CTPOUTH COOOIIEHNUS B YCTHOM U MUCbMEHHOU (hopMe;

e OCYIIECTBIISATH BBIOOP Hanbosee 3PPEeKTUBHBIX CIIOCOOOB PEIIECHHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUI;

e CTPOUTH JIOTUYECKOE PACCYKJIEHUE, BKIIIOYAIOIIEe YCTAHOBICHHE MPUUYNHHO-CIIECTBEHHBIX
CBsI3€i;

e MOT'YT BBHIMTH Ha TEOPETUYECKHI YpOBEHb PELIEHUS 3a7au: PELIEHUE 110 ONpeAeICHHOMY
IJ1aHy, BJIaJIEHUE OCHOBHBIMU ITPUEMaMHU PELLIEHUs, 0CO3HAHUS IEATEIbHOCTH 10 PELICHUIO 3aJauu.

B cdepe koMMyHHMKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX AJCHCTBUN yUalTUXCSI:

e 4JICKBAaTHO MCMOJIb30BaTh KOMMYHHUKAaTUBHbIE, IPEXK/IE BCETO — PEUYEBBIE, CPEACTBA IS
pelIeHHs pa3IMYHbIX KOMMYHUKATUBHBIX 33]1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIeHHE, BIaIeTh
JTUATOTHYECKON (hOPMON KOMMYHUKAIIMH, UCTIONB3Ys, B TOM 4YHCie cpeacTBa U mHCTpyMeHThl KT u
JUCTAaHLIMOHHOTO OOIIEHUS;

e JIOIIYCKaTh BO3MOYKHOCTb CYIIECTBOBAHHUS Y JIFOIEH Pa3IMYHbIX TOYEK 3PEHUS, B TOM YHCIIE HE
COBIA/IAOIIUX C €ro COOCTBEHHOW, 1 OPUEHTUPOBATHCS Ha TIO3UIIMIO MapTHEpa B OOIICHUU U
B3aMMOJICIICTBUY;

* YUUTBHIBATH PAa3HbIE MHEHUSI U CTPEMUTHCA K KOOPAMHALIMYU PA3IIMYHBIX TO3UIUHI B
COTPYIHUYECTBE;

e (hopMyIIHpOBaTh COOCTBEHHOE MHEHUE U TIO3UIIHIO;

e JIOTOBApUBATHCA U MPUXOJUTH K 00IIEMY PEIICHUIO B COBMECTHOM IESATENIbHOCTH, B TOM YHUCIIE
B CUTYal[UU CTOJIKHOBEHUSI HUHTEPECOB;

06)/'{61}01/{/;141/70}1 noydyum 603MONCHOCMb HAYYUMDbCAL:

e YYUTHIBATh U KOOPJUHUPOBATH B COTPYAHUUYECTBE OTIUYHBIE OT COOCTBEHHON MO3UIIMH JPYTUX
JIIOCH

e YUYUTHIBATh Pa3HbIC MHEHHUS U MHTEPECHI U 0OOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

e IOHUMATh OTHOCUTEIBHOCTh MHEHHUHN U TIOJIXOJ0B K PEIICHUIO MPOOIEMBI;

e API'YMEHTHUPOBATH CBOIO MO3UIINIO U KOOPJIUHUPOBATH €€ C MO3UIUSAMHU APTHEPOB B
COTPYIHHYECTBE MIPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM IEATEIHHOCTH;

e 3371aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OpraHu3alu COOCTBEHHOM NesTeNbHOCTH U
COTPYIHUYECTBA C MMAPTHEPOM;

e OCYIIIECTBIISITH B3aMMHBIN KOHTPOJIIb U OKa3bIBaTh B COTPYTHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:
— OpHMEHTHpOBATHCSA B SBJICHUSAX M OOBEKTaX OKPYXKAIOIIEr0 MHUpA, 3HATh T'PAHHIBI HUX
IIPUMEHHUMOCTH;
— TIOHHMMATh OIpeaeseHus PU3NUECKUX BEJIMYMH U IOMHUTH OIpeeNstone (GopMyIbl;
— IIOHHMAaTh KaKHUM (1)I/I3I/I‘-ICCKI/IM NpuHIUIIaM M 3aKOHaM MNOAYUHAIOTCA TC WM HUHBIC



O0OBEKTHI U ABJICHUS TPUPOIBI;
— 3HaAHME MOJIEJU MMOUCKA PEIICHHUH /IS 33134 10 (PHU3HKE;
— 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHUKHU.
— IpUMEYaTh MOJEIU SIBJIECHUN U 00BEKTOB OKPYKAIOIIEr0 MUPA;
— AHaJU3MPOBATH YCIOBUE 33/1a4U;

— nepedopMyIHpPOBaTh M MOACIUPOBATE, 3AMEHITH HCXOTHYIO 3a/1a9y JIPYTroOi;
— COCTaBJIATH IUIAH PELICHUS;

— BBLABUI'ATh U INPOBECPATH NpeaAIaracMbIC IJIsI pCIICHU TUIIOTE3bI,
— BJaJA€Tb OCHOBHBIMH YMCTBCHHBLIMHU OII€pallvsIMU, COCTABJIAIONIMMHU IMOUCK PCUHICHU A
3aJa4u.

Copep:xaHue MpPOorpaMMbl BHEYPOUYHOIi 1eATEJIbHOCTH
7 kaacce

BBenenne. BromHoe 3anstue. Llenn u 3agaum kypea. Texauka 6e30mMacHOCTH.

PoJib 3KkcnepuMeHTA B :KM3HM YeJI0BeKa.

Teopus: VI3y4uTh OCHOBBI TEOpHHU TIOTperHOCTel. [TorpenTHOCTH MPSIMBIX ¥ KOCBEHHBIX
U3MEPEHUHN, MAKCUMAJIbHAS NTOIPEIIHOCTh KOCBEHHBIX U3MEPEHUH, YUET MOTPEIIHOCTEN U3MEPEHNN
pu noctpoeHuu rpadukos. [IpeacraBneHune pe3ynbTaToB U3MepeHuii B opme Tabaull U rpaguKoB.

Ipaxmuxa: OCHOBBI TEOPHH TIOTPEITHOCTEH PUMEHSITH TIPU BBIMIOJHEHHH SKCIIEPUMEHTATEHBIX
3a/1a4, MPaKTUYECKUX padoT.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

[IpuBouTH TIpUMEPHI OOBEKTOB M3y4YeHUsT (PU3UKH (dU3HUEeCKUe SBICHUS, (PU3NUECKOE TeIo,
BelecTBO, ¢uzudeckoe mosie). Habmonate m aHanmm3upoBaTh (Gu3nueckue sBieHUS ((PUKcHpoBaTh
M3MEHEHHUS CBOMCTB 00BEKTOB, CpaBHUBATH MX U 000011aTh). [I03HAKOMHUTHCS ¢ IKCIIEPUMEHTATBLHBIM
METOJ/IOM HCCIIEIOBaHUSI TPUPOJIBI (BOCIPOU3BOIUTH, (DUKCUPOBATh M3MEHEHHsS] CBOMCTB OOBEKTa,
aHanu3upoBaTh. COOpka MpUOOPOB M KOHCTPYKIMMA. Mcronp3oBaHWE W3MEPUTEIBHBIX MPHOOPOB.
Boinmonnenue n1abopaTopHbIX U MpaKTUYECKUX paldoT. JIMarHOCTHKAa M YCTpaHEHUE HEUCIIPaBHOCTEN
pubopoB. BeicTpanBanue runote3 Ha OCHOBAaHUH UMEIOLIUXCS JAHHBIX.

MexaHnunka.

Teopusa: PaBHOMepHOE U HEpaBHOMEpPHOE JABIDKEHUE. ['paduueckoe mpecTaBiIeHUE TBUKCHHUSL.
Pemenue rpaduyeckux 3aaay, pacueT MyTy U CpeTHEN CKOPOCTH HEpaBHOMEPHOTO iBKeHus. [lonstue
uHepuuu M uHepTHOCTH. LlenTpoOeknas cuna. [IpuMenenue naHHBIX (U3MYECKUX MOHATHI B
KU3HEJeATeIbHOCTH YenoBeka. Cujia ynpyrocTH, cuia TPeHHs.

Ilpakxmuxa: ViccnenoBaHue 3aBUCHMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKHHE, OT
crenenn Aegopmanuu npyxussl. OmnpeneneHue kodpuIMeHTa TpeHuss Ha TpuOoMeTpe.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CHIIBI HOPMAJILHOTO JTaBJICHHUS.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMeNbHOCHIU.

Ananu3 Ttabmuu, rpadukoB, cxem. [louck oObscHeHus HabmOgaeMbIM coObITUAM. OnpeneneHue
CBOMCTB HpHUOOpPOB MO UEPTEKaM U MOJENsAM. AHAJINW3 BO3HUKAIOIIUX MPOOIEMHBIX CHUTYalUM.
N300paxkaTh crucTeMy KOOPAWHAT, BBIOUPATh TENIO OTCYETA U CBSA3BIBATH €r0 C CUCTEMOW KOOpIMHAT.
Hcnonb3oBaTth cucreMy KOOpPAMHAT Ui HM3Y4YeHHUS MPSIMOJIMHEHHOTO IBMkeHus Tenma. COopka
puOOPOB M KOHCTPYKUUH. Vcronp3oBaHue W3MEPUTENbHBIX MPUOOpoB. BrinomHeHne 1abopaTopHBIX
U TpaKTHYeCKUX paboT. [lmarHocTuka W ycTpaHEHHE HEHCHpaBHOCTEeW mpubopoB. BricTpanBanue
TUMNOTe3 Ha OCHOBAaHWHU WMEIOIUXCs JNaHHBIX. KoHCTpyupoBaHue W MoJenupoBaHue. BeimonHeHue
3aJJaHU{ TI0 YCOBEPIICHCTBOBAHUIO PUOOPOB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka u
MPOBEpKa METOJMKH DKCIEpUMEHTAIbHON paboThl. Pabora B Mampix rpymmax. AHaTU3UPYIOT,
BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pelieHue, aedcTBus. IlpencraBieHue pe3yabTaToB MapHOM,
IPYIIOBON AEATEIBHOCTU. Y4acTue B THAJIOTe B COOTBETCTBUHU C NMPaBUJIAMH PEYEBOTO MOBEICHUSL.

I'mapocraTuka.

Teopus: 3akoH Apxumena, 3akoH [lackais, rHIpOCTaTHYECKOE TaBICHUE, COOOIIAIOIINECs
COCY/Ibl, TUPABINYSCKUE MAIITUHBI.



Ilpakmuxa: 3a0auu. BBHITAIKUBAIOLIAs CWJIa B PA3MUYHBIX CHUCTEMax; NMPHOOpPHI B 3ajgadax
(cooOmaromuecs cocy/ipl, THIPABINYECKUE MAIIMHBI, PhIYaru, OJIOKH). DKCIIepUMEHTAIbHBIC 3a1aHUs:
l)usmepenue cunbl Apxumena, 2)u3sMEpeHre MOMEHTa CUJIbl, IEHCTBYIOLIETO HA pblyar, 3)U3MEpEeHue
paboTHI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a ¢ MOMOIIBIO MOIBHYKHOTO WM HETMOABMKHOTO OJIOKA.

Xapaxmepucmuka 0CHOBHBIX 81008 0esIMENbHOCHIU
Anamu3 tabmun, rpagukoB, cxem. I[lomck oObscHeHHs HabmrOmaeMbIM CcOOBITHSIM. OmpeneneHue
CBOMCTB NPUOOPOB 10 YepTekKaM U MOJAEIAM. AHAIN3 BO3HUKAIOIIKX MPoOIeMHbIX cuTyanuil. Coopka
npuOOpPOB M KOHCTPYKUUH. Vcnonp30BaHne U3MEPHUTEIBHBIX MPUOOPOB. BrInonHeHne 1abopaTopHbIX
U TMPaKTHYECKUX paboT. J[MarHoCTHKa W yCTpaHEHHE HEUCHpaBHOCTEH mNpubopoB. BricTpanBanue
TUIOTE3 HA OCHOBAHWU MMEIOIIMXCs JaHHbIX. KoHCTpynpoBaHue u Mojenuposanue. Pabora B Masbix
rpynnax. AHaJu3UpYIOT, BBIOMpalOT W OOOCHOBBIBAIOT CBOE pelieHue, aerctBud. llpencraBnenue
pe3ynbTaTOB TMApPHOM, TPYIIOBON JeATeabHOCTH. [loAroToBKa COOOIIEHNN U NOKIAZ0B. YUacTHE B
JIajioTe B COOTBETCTBUU C IIPaBUJIAMU PEUEBOT0 TIOBE/ICHUSI.

CraTuka.

Teopus: bnoxk. Peruar. PaBHOBecHe TBEpABIX TEN. Y CIIOBUS PAaBHOBECHS.. MOMEHT CUJIBI.
[IpaBuno momenToB. LlenTp Tspkectu. MccnenoBanue pa3inyHbIX MEXaHUUYECKUX CHCTEM.
KoMOuHupoBaHHbI€ 3a1a4, UCTIOJIb3Ysl YCIOBHS PABHOBECHS.

Ilpakmuka: I3roToBNeHNE pabOTAIOIICH CHCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

Amnanu3 Tabnui, rpaduxos, cxem. [louck oObsicHeHHsT HaOMIOAaeMbIM COOBITHSIM. OnpeseeHne
CBOMCTB HpUOOpPOB MO UepTEeKaM U MOJENsAM. AHaJINW3 BO3ZHUKAIOIIUX MPOOJEMHBIX CHUTYaIUH.
Ha6nrogaTes aeiicTBrue mpoCcThIX MeXaHU3MOB. [103HaKOMUTBCS ¢ PU3MUECKON MOJAETBIO «abCOTIOTHO
TBEpAOE Teno». Pemarh 3aiaun Ha MpUMEHEHUE YCIOBH(MpaBuia) paBHOBecus phiuara. [IpumeHsTs
ycioBue (TpaBUJIO) paBHOBECHUS pblyara Juis OOBACHEHHUS NEHCTBUS Pa3IMYHBIX HHCTPYMEHTOB,
WCIIONIb3YeMBbIX B TEXHHUKE M B ObiTy. COopka mpuOOpOoB W KOHCTPYKIMH. Vcmonb3oBaHue
M3MEpUTENbHBIX NpHOOpOB. BrimosiHeHne 1abopaToOpHBIX W MpakTUYecKuX padoT. JlumarHoctuka u
yCTpaHEHHE HeHCIpaBHOCTEH MprubopoB. BeicTpauBaHue runore3 Ha OCHOBAHUN MMEIOLIUXCS JAHHBIX.
KonctpynpoBanrne u mMoaenvpoBaHue. BrIoIHEHHE 3aJaHUN MO YCOBEPIICHCTBOBAHHUIO MPHUOOPOB.
Pa3paboTka HOBBIX BapuaHTOB OMNBITOB. Pa3zpaboTka M mHpoBepka METOAUKH 3KCIEPUMEHTAIBHOMN
paboTHI.

PaGora B MamnbIxX rpynmnax. AHAIU3UPYIOT, BBIOUPAIOT 1 000CHOBBIBAIOT CBOE pElICHHE, IEHCTBUS.
[IpencraBienue pe3ynbTaTOB NapHO, TPYNIIOBOM esTenbHOCTH. [loAroToBKa cCOOOIEHMI U JOKIIAI0B.
OcCylIecTBIAIOT CaMOOIICHKY, B3aUMOOIICHKY JAEATEIbHOCTU. YUYacThe B AMAIOre B COOTBETCTBUM C
MIpaBUJIAMH PEUEBOTO TIOBEICHUSI.

8 kuacce

TenioBbie sIBJICHHS.

TennoBoe pacmmpenue tei. [Iporieccs MaBneHns U OTBEPACBAHUS, UCTIAPEHUS U KOH/ICHCAIUH.
Tennonepenaua. BiakHOCTh BO3/IyXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habnronenue tasHus jibjaa B Boe. 2. CKOpOCTH HCHAapeHUs pa3IU4HbIX
xuakocte. 3. Ternnossie ABUTaTeNH OyIyIIETO.

Jlabopamopuvie pabomwi: 1. VI3MeHeHUs UIMHBI Tela MPU HArpeBaHUU U OXJIXKICHHUH. 2.
OtnuBka nmapadguHoBOro connaTtuka. 3. Habmoaenue 3a ninaBieHueM npaa 4. OT 4ero 3aBUCHT CKOPOCTh
ucnapenus xuakoctu? 5. HabmoaeHne TernaonpoBOIHOCTH BOBI U BO3TyXa.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

CamocToatensHO (GOPMYIHPYIOT TMO3HABATENBbHYIO 3a/ady. YMEIT C TOMOIIbIO BOIPOCOB

N00BIBaTh HeIOCTaloly0 MHpopmaruio. Mcnoab3oBaHue W3MEPUTENBHBIX MPUOOpPOB. BrimonHeHne
71a00paTOPHBIX U MPAKTUYECKUX paboT. J[marHocTuka M ycTpaHEHHWE HEHMCIIPaBHOCTEW MpHOOpPOB.
BricTpanBaHue rumnore3 Ha OCHOBAaHMU MMEIOLIUXCS JaHHBIX. KOHCTpyHMpoBaHHME M MOJEINPOBAHHUE.
BrinosnHenue 3a1anuil 0 yCOBEPIIEHCTBOBaHUIO MPUOOPOB. PazpaboTka HOBBIX BapHAaHTOB ONBITOB.
PazpaGoTka M mpoBepka METOAMKHM OSKCHEpUMEHTalIbHOM paboThl. Pabora B Manibix Trpynmnax.
AHaNM3UPYIOT, BHIOMPAOT 1 000CHOBBIBAIOT CBOE pelieHue, neiicteus. IlpeacraBnenue pe3yabTaToB



[IApHOM, TPYIIIOBOM NEATEIBHOCTH. Y4YacTHe B AMAJIOrE B COOTBETCTBUHU C IPABUIAMHU PEYEBOIO
IIOBEJICHUS.

DleKTpUYeCcKHUe SIBJICHUA.

Mukpomup. Moaenn atoma, cymectsoBasime 10 Hagana XIX. Mcropust OTKpeITUS U AEUCTBUS
TaJIbBAHMYECKOTO 3JeMeHTa. Mctopust cosmanusi anmekrpodopHoit mammubel. Oneir  Bosbra.
DNEeKTPUYECKUM TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: 1. Mogenn aromoB. 2. l'anbBaHWYECKHE 3JEMEHTHL 3. DIEKTpoPOpHOI
MamuHbl. 4. OneiTel Bonsra u I'ansBanu.

Jlabopamopnvie pabomui: 1. Co3nanue raTbBaHMYECKUX 3JIEMEHTOB M3 TOJPYYHBIX CPEACTB. 2.
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX CO3JIaHUS «30JI0TOTO KITFOUUKA)) .

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTIU.

VYrpaBmsitoT cBOEH MO3HABATEIHHON M y4€OHOH NesTETHFHOCTHIO MTOCPEACTBOM NTOCTAHOBKH IIEJIEH,
MJITAHUPOBAHUS, KOHTPOJISI, KOPPEKIIUU CBOUX JIEHCTBUH U OLICHKH YCIIEITHOCTH YCBOeHUSI. CpaBHUBAIOT
croco®d W pe3ynbTaT CBOMX JAEUCTBUH C 00pa3loM — JHUCTOM CONpoBOXJAeHUs. OOHapyXHBaIOT
oTkJIoHEeHUS. OOYyMBIBAIOT TPUYUHBI OTKJIOHEHUNA. OCYIIECTBISIOT CAMOKOHTPOJb U B3AUMOKOHTPOTb.

Hcnonp3oBanne W3MEpUTETBHBIX MPUOOPOB. BrImomHEeHWE Ta0OPATOPHBIX M MPAKTUYECKHUX
pabort. JlnarHocTuKa U yCTpaHEHHE HEUCIIPaBHOCTEN MPpuOOPOB. BricTpanBaHue rumoTe3 Ha OCHOBAHUHU
MMEIOIIMXCA TaHHbIX. KOHCTpyrpoBaHue 1 MOJETMPOBAHUE.

DJIeKTPOMATHUTHBIE SIBJICHUS.

MarnuTtHoe ToJie B BemecTBe. MarHuTHas aHoManus. MarHutHeie Oypu. PasHoBumHOCTH
ANEKTPOU3MEPUTEIBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOABUTATENICH.

Jlemoncmpayuu: 1. HarnaaHOCTh MOBEACHUA BEIIECTB B MarHUTHOM mnodje. 2. [Ipe3entammu o
MarHdTHOM ToOjie 3eMJIu ©W O MarHuTHbIX Oypsx. 3. JlemoHcTpamusi pasHOBHIHOCTEH
ANEKTPOU3MEPUTENBHBIX TPHUOOPOB. 4. HarnmsamHoCTh pa3HOBUAHOCTEH AJIEKTPOIBUTATEIICH.

Jlabopamopuvie pabomul. 1. ViccnenoBanue pa3inyHbIX AIEKTPOU3MEPUTENBHBIX TPHUOOPOB.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

VYrpaBmstoT cBOEH MO3HABATEIHLHON M y4€OHOH AeATEIHLHOCTHIO IOCPEACTBOM NMTOCTAHOBKH IICIICH,
IJIJAHUPOBAHUS, KOHTPOJISI, KOPPEKLMU CBOMX JIEHCTBUM U OLIEHKH YCIIEIIHOCTH YCBOECHUSI. CpaBHUBAIOT
croco®d W pe3ynbTaT CBOMX JAEUCTBUU C 00pas3lloM — JUCTOM COMpoBOXkaeHUs. OOHapyKHBaIOT
oTkJIoHeHUs. OOTyMBIBAIOT IPUYMHBI OTKJIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJTb.

Onrtuyeckue siBJICHUSA.

Hcroynuku cBeTa: TEIJIOBBIE, JIOMHHECIEHTHBIE, UCKYCCTBEHHbIE. 3roToBiieHHE KaMepsl -
o0cKypa U HucciaenoBaHue n300pakeHusl ¢ TOMOIIBI0 MoJiesid. MHOroKpaTHoe u300paskeHue mpeamMera
B HECKOJIbKUX IJIOCKUX 3epKajiaX. MI3roTOBUTH MEPUCKOI U C €ro MOMOIIbIO MPOBECTH HAOIIOACHUS.
[IpakTHueckoe UCHONB30BAHME BOTHYTBIX 3€pKajl. 3pUTENbHbIE WIUIIO3UH, TMOPOKIAEMbIE
npesnomiieHueM cBeta. Mupaxu. Pa3BuTue BOJOKOHHOW ONTHUKH. Mcnolsib30BaHME 3aKOHOB CBETA B
TEXHUKE.

Hemoncmpayuu: 1. Paznuunple UCTOYHHUKHU cBeTa. 2. M300paxeHne mpeameTra B HECKOJIBKUX
TJI0CKHX 3epkanax. 3. U3o00pakeHue B BOTHYTHIX 3epKanax. 4. Mcrnonp3oBaHue BOJTOKOHHOM ONTUKH. 5.
YcTpoiicTBo (poToarnmaparoB, KHHOIPOEKTOPOB, KaleHI0CKOIIOB.

Jlabopamopnwvie pabomsi: 1. I3roToBieHne Kamepsl - 00CKypa U UCClIe0BaHUE U300pakeHUs ¢
MOMOIIbI0 MoJenu. 2. [IpakTuueckoe npuMeHeHUEe TUIOCKUX 3epKai. 3. [IpakTuueckoe ucnoyib30BaHuE
BOTHYTBIX 3epkall. 4. U3roToBneHune nepuckomna u HabIOASHUS ¢ TOMOIIBI0 MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

YpaBisOT CBOEH O3HABATENBHOM M y4eOHOM NesITeIbHOCTHIO TOCPEACTBOM IMOCTAHOBKH IIETIEH,

ITaHUPOBAHUS, KOHTPOJIA, KOPPCKIUU CBOUX JEeNCTBUI U OLIEHKHU YCIICITHOCTU YCBOCHHA. Brigensior
n (bOpMyJ'II/IpyIOT MMO3HABATCIIbHYIO IICJIb. Br1ensaoT KOJIM4eCTBEHHBIE XapaKTCPpHUCTUKU O6’beKTOB,
3aaHHBIC CJIOBaAMH. HpI/IHI/IMaIOT IMO3HABATCJIbHYIO LCJIb U COXPAaHAKOT €€ IIPHU BLIIIOJIHCHUU y‘-IC6HBIX
JIECTBUI. Oco3HaroT cBOU JgeiictBus. MIMEIOT HaBBIKU KOHCTPYKTHBHOT'O 06IJ_ICHI/I}I B MaJIbIX I'pyIiax.

Yenosek u npupoaa



ABTOMAaTHKa B Halen )ku3HU. [I[puMepsbI NCIIOIb30BaHMs AaBTOMATUYECKUX YCTPOMCTB B HAyKE, HA
npou3BoJicTBe U B ObiTy. CpenctBa cBsizu. Pamuo u TeneBuieHue. AJNbTEpHATUBHBIE HWCTOYHHKHU
sHepruu. Bunel anexrpocranimii. Heo6x0MMoCTh 3KOHOMUU TPUPOAHBIX PECYPCOB U HUCIOJIb30BaHUS,
HOBBIX DKOJIOTUYHBIX U 0€30TMacHBIX TeXHOJIOTHiH. Hayka u 6€301acHOCTS JIF0IeH.

Hemoncmpayuu: 1. poToMaTepuabl U CIANIBI 10 TEME.

Jlabopamopuvie pabomul.: 1.113ydeHne NeHCTBUN CPEICTB CBSA3H, PAIUO M TEICBHUICHU.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

CamocTosaTensHO  (GOPMYIMPYIOT —[MO3HABATEIBHYIO 3amady. YMCEHT (MU  Pa3BUBAIOT)

CIIOCOOHOCTH € TIOMOIIBIO BOIPOCOB JIOOBIBATH HEOCTAIOIIYIO HH(OPMALIHIO.

®opmbl OpraHuzalnuy 06pa3oBaTeILHOIO Mpoluecca:
— TpynmnoBas;
— WHJUBUyaJIbHAS,
— (QpoHTaNBHAS.
Beaymue Texnosnornu:
Hcnonb3yroTcss 3JIeMEHTHl CIAEAYIOIIMX TEXHOJIOTHMM: TNpOeKTHasl, MpOoOJIEeMHOro OOy4YeHwUs,
MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS, KpUTUYECKOTO MBIIUIEHUS, TPOOJIEMHOTO JUAJIOTa, UTPOBas.
OcHOBHBbIE MeTOIbI PA0OTHI HA YPOKe:
Benymumu metonamu oOydeHHs SBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJI MaTeMaTH4eCKOIo
MOJENUPOBAHUS, AKCHOMATUYECKUN METO/I.
DopMBbI KOHTPOJIA:
Tax kak 3TOT Kypc sIBJII€TCS JONOTHUTEIbHBIM, TO OTMETKA B OaJju1ax HE CTAaBUTCA. Y yaluiics
YUHUTCS OLIEHUBATh Ce0sl U JPYrUX CaM, YTO MO3BOJIET pa3BUBATh YMEHMS CaMOAHAIN3a U CIIOCOOCTBYET
Pa3BUTHIO CAMOCTOSITEJIbHOCTH, KaK CBOWCTBY JIMYHOCTH Y4aIllerocs.
BelsiBlIeHHE IPOMEKYTOYHBIX M KOHEUYHBIX PE3yJIbTaTOB YYAIMXCS IPOUCXOIUT Yepe3
IIPAKTUYECKYIO IEATEIbHOCTD; 3a4€THbIE PAOOTHI:

e TeMaTHYeCKasl MOJ0OpKa 3a7ay Pas3IMYHOTO YPOBHS CIOXKHOCTH C IPEICTABICHHEM pa3HBIX
METOJIOB pPEIICHHS B BUJC TEKCTOBOT0 TOKYMEHTA, NMpe3eHTaluu, (pJdII-aHuManu, BUIe0PoJINKa
i Web — crpanunubi (caiira)

® BEICTABKA [IPOCKTOB, MPE3CHTAIINH;

® JIEMOHCTpAIUsl YKCIICPUMEHTA, KaYeCTBEHHON 3a1a4l C KAUECTBCHHBIM (YCTHBIM WJIM B BHUJIC
NPUJIOXKEHHS, B TOM YHCJE, IPE3CHTAIlMeH) ONHMCAaHUEeM Tpollecca Ha 3aHATHH, (ecTuBaje
IKCTIIEPUMEHTOB; (PU3NUCCKUE OJTMMITHAJIBIL.

KanengapHo-TreMaTH4yeckoe NJaHUPOBaHHE 7 Kiaace

Komnuectso

qacoB

Ne Tema 3aHsTHS OcHOBHEIE BUBI yqe6H0171 ACATCIBHOCTHU




n/ TEOp | MPaKTH
i usi Ka
1. Beenenue (14) [IpuBoauTH IPUMEPHI OOBEKTOB U3YYCHUS
1 BBomHoe 3anarue. llenu wu (10763750951 (duznueckue SIBJICHUS,
3a/1a4u Kypca. 1 ($U3MYECKOE TENO, BEIMECTBO, (PU3NICCKOE
Texnnka 6e301MacHOCTH. nosie). HabOmomate u  aHaIM3MpPOBAThH
2. PoJab dKcnepuMeHTA B sKHU3HU YesaoBeka (34) usnueckue  sApneHus  (GUKCUpPOBATH
2 CucreMma €IUHUL, IIOHATHE O 1 NU3MCHCHUA CBOIICTB 06”I>GKTOB,
IPSMBIX M KOCBEHHBIX M3MEPEHHSIX CpPaBHHUBATh X " 0000mars).
duznmueckuit 9KCIICPUMCHT. ITo3HakomMuTbCS C OKCIICPUMCHTAJIbHBIM
Bunel puznyeckoro skcrneprMeHTa. MCTOJIOM HACCJICIOBAHNA PpUPOIBI
2 [Torpemnocts u3Mepenus. Buabl 1 (BOCIIPOU3BOIUT, (ukcrupoBartb
MOTPEIIHOCTEN u3MepeHus. Pacyér U3MEHEHUS CBOMCTB o0BeKTa,
IOTPEITHOCTH U3MEPEHUL. aHanm3upoBath. COopka mnpubOpPoB WU
KOHCTPYKIIUH. Hcnonb3oBanne
M3MEpUTENIbHBIX MPUOOPOB. BolnosiHeHne
7a00paTOpPHBIX U MPaKTHUYECKUX padoT.
3 JlabopaTopHas pabora 1 Juarnoctuka " yCTpaHEHHe
«M3mepenne o0bemMa  TBEPIOTO HEHUCIPaBHOCTEMN pUOOPOB.
tena». llpaBuna  odopmieHus BricTpauBaHue rumoTe3 Ha OCHOBaHUU
nabopaTopHOi pabOTHI. MMEIOUTUXCS JAHHBIX.
3. Mexanuka (84) Anann3 Tabmun, rpadgukos, cxem. ITonck
4 PaBHOMepHOE W HEpaBHOMEPHOE 1 00bsACHEHUS HAOIIOMAaEMBIM COOBITHAM.
ABHIKCHHUA. OnpeneneHne CBOWCTB  MPUOOPOB IO
5 I'paduyeckoe OpEeaCTaBICHUC 1 qepTexam u MOJIEJISIM. Ananus
ABUKCHHA. BO3HHUKAIOIMKNX TPOOJIEMHBIX CHUTYaIlUM.
Pemenne  rpapumyecknx  3aznad, H3o6paxaTh CUCTEMY KOOpMHAT,
7 pacder MmyTH U CPEeAHEeH CKOPOCTH 1 BBIOMpATH TEJI0 OTCUETA U CBA3BIBATH €TI0 C
HCPABHOMEPHOT'O IBMKCHUS. cucreMoid  koopauHar.  Mcnonbs3oBath
[Tonsitue HHCPUOHUHU W HHCPTHOCTH. CHUCTEMY  KOOpAWHAT A N3YyUCHUA
8 IentpoOexHas cuia. Ilpumenenune 1 IPAMOJIMHENHOTO TTBUYKCHHUS Tena.
JTaHHBIX (U3UYECKUX TIOHSATUH B CbOopka mnpuOOpPOB M  KOHCTPYKIIHM.
JKHU3HCIACATCIIPHOCTH CIOBCKA. Hcnonbs3oBanue U3MEPUTEIILHBIX
9 Cuna ynpyrocTH, CUIa TpeHuUs 1 npuOOpoB. BeimoaHeHne 1a00paTopHBIX U
JlaGopaTopHas pabora NpakTHYecKux pabor. J[luarHoctuka u
«MccnenoBanne 3aBUCUMOCTH CUJIBI YCTPaHEHHE HEHCIPAaBHOCTEH MPHOOPOB.
10 YIPYrOCTH, BO3HMKAIOMEH B 1 BeicTpauBanue runore3 Ha OCHOBaHUU
IPY)KUHE, OT CTeneH: aehopMaruu MMeEIIMXCs 1aHHbIX. KoHCTpyupoBaHue u
TIPYKHHBD. MoJenIupoBaHue. BrinoaHenue 3a1anuii no
YCOBEPLIECHCTBOBAHUIO npubopoB.
Pa3paboTka HOBBIX BapUaHTOB OIBITOB.
PaspaboTka u TpoBepKka  METOAMKHU
SKCIIEpUMEHTaIbHOW paboTel. Pabora B
JlaGopatopHas paboTa MaJIbIX rpynmnax. AHaHI/BI/IpyIOT:
11 «Onpenenenne koo duHenTa 1 BBIOMPAIOT H 000CHOBBIBAIOT ~ CBOE&
TPEHHUS Ha TPHOOMETpE. pelienue,  AeHCTBUA. Hpe,Z[CTaBJIeHI/I?
pe3ynbTaToOB MapHO, TPYHIOBOM

JEeSITeNbHOCTH. Y4YacTHe B [Juajiore B
COOTBCTCTBUU C IIpaBUJIaMH PEYCBOT'O
IIOBCACHUA.




JIaGopatopHas pabora
«HccaemoBaHue 3aBUCUMOCTH CHUJIBI

12 8 TPEHUS OT CHJBl HOPMAaJbHOTO
JABJICHUSD).
4. I'mapocraTtuka (124)
13 1 | IImotHOCTH. 3amaua uaps ['uepona.
Pemienne  3amay MOBBIIEHHOM
14 2 | CJIOKHOCTH Ha pacyeT IUIOTHOCTH
BEMECTha. — Ananmu3 Tabmuu, rpagukos, cxem. [lomck
Pewlenne  3aza4  MOBBILIEHHOH 00bsACHEHUS HAOIIOMAaEMBIM COOBITHSIM.
15 3 | CIOKHOCTH HA pacyeT IUIOTHOCTH Ompenenenre CBOMCTB  NPUOOPOB MO
BCTeCTRa. yepTexam u MOJIEIISAM. Ananus
16 4 HapiieHne XUIKOCTH U rasa. 3aKkoH BO3ZHUKAIOIIUX MPOOJIEMHBIX CHUTYyaIuil.
11ackans. C6opka TpUOOPOB W  KOHCTPYKIIHIA.
17 5 | Coolmaroumecs Cocypl. Hcnonb3oBanue W3MEPUTENbHBIX
18 6 JlaGoparopHas paborta npuOopoB. BrlinosnHeHne 1a60paTopHbIX U
«M3rotoBnenue Moienu GpoHTaHa» NpakTHYeckux padoT. [lmarHocThka w
19 7 JlaGoparopHas pabota yCTpaHEHHE HEHCIPAaBHOCTEH MPUOOPOB.
«M3rotoBnenue Moienu GpoHTaHa» BricTpanBaHue rumoTe3 Ha OCHOBAaHUU
3akoH [lackand. /laBnenue B MMeRIMXcs TaHHbIX. KoHCTpynpoBaHue u
20 8 SKHUJIKOCTSIX U razax. MoaenupoBanue. Pabora B MambIx
[M'inpaBnuyueckue MalIvHbL. rpynmnax. AHaJIU3UPYIOT, BBIOMPAIOT U
CooOmiaronyecst COCypl. 00OCHOBBIBAIOT CBOE pEILICHHE, ACHCTBUSL.
21 9 BelTankuBaromas cuia. 3akoH IIpencraBienne  pe3ynbTaToB — MapHOM,
ApXuMera. rpynnoBon aedarenbHoctu. Iloaroroska
JlabopatopHas pabora coOoOImIeHn M JOKJIaI0B. YyacTue B
22 10 | «BerTankuBaromas cuia. 3aKoH ANAJIOre B COOTBCTCTBUM C HPABHIAMA
Apximesay. pPEYeBOro MOBEICHUS.
3| 11 biiok 3agau Ha 3akoH [lackans,
3aKOH ApxuMmena.
on | 12 biiok 3agau Ha 3akoH [lackans,
3aKOH ApXuMesa.
5. Craruka (104) AHnanmu3 tabnwui, rpadukos, cxeMm. [Touck
25 1 | Buok. Peryar. 00bsicHEeHUs HAOIIOAaeMbIM  COOBITHSIM.
PaBHOBecue TBepabIX TEN. Y CIOBUS Onpenenenne  coficTs  mpuOOpoB 10
26 2 paBHOBecHS. MOMEHT CHJIBI. ICpTCIKAM 1 MOJICIIIM. AHam?
TTpaBHIIO MOMEHTOB. BO3HUKAIOIIHUX HpO?J‘IeMHHX CUTYyaIil.
27 3 Henrp mkectn. Hecnenosanme E:S;Ziﬁf]a H;/I()C:If;fOMHTLCHﬂpOCTH)c(
Pa3NUYHBIX MEXaHUUECKUX CHUCTEM. .
28 4 Komoummposannbie 3ajaun, (Tl);?;;;; KofenolztOHe;ZiaTL <;222?{J§0T§2
UCIOJIb3Ysl YCIOBUS PABHOBECHSL. :
KoMGHHIPOBAHHEIE 3a1a4H, MIPUMEHEHHE ycioBusi(TipaBuia)
29 5 paBHOBecHs ppiyara. [IpumeHsTs ycinoBue
UCIOJIb3Ys YCIOBUS PABHOBECHSL.
(mpaBWJIO)  paBHOBECHs  pblyara Juis
Pabora Hag npoexktoM «bioku». .
JaGoparopaas pabota 00BsICHEHUS nencTBus Pa3IMYHBIX
30 6 | «lsroTopncHie paGoTaromei MHCTPYMEHTOB, UCIIOJIb3YEMBIX B TEXHUKE
p i

cucreMsbl 6510k0B». OdopmieHne
paloThI.

u B OBITY.
KOHCTPYKLIUH.

Cb6opka mnpuboOpoB U
Hcnonn3oBanue




Pabora Hag npoextom «bioku». U3MEPUTENBHBIX MPUOOPOB. Brimosnnenue
JIaGoparopHas paboTa 7a00paTOPHBIX M MPAKTHYECKHX padoT.
31 7 | «M3roroBnenue paboTaromen 1 Huarnocruka u yCTpaHEHue
cuctembl 0J10K0BY. OdopMieHe HEUCIPAaBHOCTEHN puOOpOB.
paboTEHI. BricTpanBanue rumore3 Ha OCHOBAaHUH
Pabora Hag npoexktom «bBioku». UMEIOIUXCs TaHHbIX. KoHCTpynpoBaHue u
32 8 JlaboparopHas paboTa 1 MO/JIETTMPOBAHKE. BBINOTHEHNE 3a1aHUH 110
«M3rotoBiienue paboTtaronieit YCOBEPILICHCTBOBAHUIO puOOpPOB.
CHCTEMBI OJIOKOBY. Pa3paboTka HOBBIX BapHAHTOB OIIBITOB.
33 9 | Odopmnenue paGOTHL 1 PazpaboTka u  TpOBepKa  METOIHMKH
AKCIEPUMEHTAIbHOU PabOTHI.
Pabota B manbIx rpymnmnax. AHaIU3UPYIOT,
BBIOMpPAIOT ¥ OOOCHOBBIBAIOT ~ CBOE
peuwenne, aeiictBus.  IIpeacraBnenne
34 | 10 1 pe3yJIbTaToB MIapHO, IPYIIIOBOM
3antuTa poeKToB. nearenbHocTu. [loaroroska cooOIeHnin
NIOKIa0B. OCYIIECTBISIFOT CaMOOIICHKY,
B3aMMOOIIEHKY NIEeSITEIFHOCTH. YYacThe B
JIMaJioTe B COOTBETCTBHU C IPaBHJIAMH
pPEUYEBOTO MTOBEICHHSI.
KasengapHo-remMaTnyeckoe niianHupoBanme 8 kiace
Ne KonunuectBo
Tema 3ansaTus
n/ No 4acoB XapakTepucTuka BUJIOB AEATEIbHOCTH
n B TEOp | MpaKTu oOyJaromuxcs
usi Ka
1. Beenenue (14)
1 1 BBognoe 3amstue. llemm wm
CaMocToATenhHO dhopMynupyrot
3aJa4M Kypca. 1
MO3HABATEJIbHYIO  3aJauy. YMEWT C
Texnuka 6€30MaCHOCTH. 5
MOMOIUIBIO BOIIPOCOB 0ObIBaThH
2. TemnoBbie siBaeHus (12 4) H P !
HEJIO0CTAIONIYIO uH(GOPMALIHUIO.
Pa3znoobpasue TEIJIOBBIX
N Hcnonb3oBanue U3MEPHUTENbHBIX
2 1 | sBnenuit. TemmoBoe pacmupeHue 1
npuOopoB. BolnosiHeHne 1a00paTOPHBIX U
TeJl.
NpakTHYecKux pabor. J[luarHoctuka u
JlaGopaTopHas pabora .
yCTpaHEHHE HEHCIPABHOCTEH MPUOOPOB.
3 2 «MI3MeHEeHHMsT JUIMHBI  Teja IpH 1
BricTpanBaHue rumoTe3 Ha OCHOBaHUU
HArpeBaHUU U OXJIAKICHUN.
uMeronxcs nauHbix. KoncrpyupoBanue u
Tennonepenaua  HaGmronenue N
MoJieTupoBaHue. BrInoaHeHue 3a1aHui 110
4 3 TETTIOTPOBOTHOCTH BOJIBI u 1
BOIYXA YCOBEPIICHCTBOBAHUIO npuOOpoB.
- Pa3paboTka HOBBIX BapUAaHTOB OIBITOB.
JIaGopatopHas pabota
. PazpaboTka ¥  mpoBepka  METOAMKH
«M3mepenune yaeNnbHOMN .
5 4 . 1 HKCIIEPUMEHTaNbHON paboThl. Pabora B
TEIUI0EMKOCTH pa3IMYHBIX
MaJbIX rpymmax. AHaNM3UPYIOT,
BEIIECTBY. .
BBIOMPalOT M OOOCHOBBIBAIOT ~ CBOE
[InaBneHue wu OTBEpICBaHUE. .
pewenue, aedctBus.  IIpencraBnenue
6 5 | JJaboparopHast pabora «OTiHBKa 1 . .
pe3ynabTaToB MapHOH, TPYIIOBOI
napaHOBOTO COJIJTATHKA
JeSITEeIbHOCTH. Y4acThe B JHajlore B
JIaGopatopHas pabota
COOTBETCTBUU C IMpPaBUJIAMH PEUYEBOTO
7 6 | «Habnrogenne 3a  IUTaBIEHUEM 1
MOBEJICHMUS.
TBIA»
8 7 Pemenune onuMmuagHbIX 3a1a4 1
Ha ypaBHEHHE TEIUIOBOro OajaHca




9 8 Pemenune osmMnuagHbx 3agad 1
Ha pacy€T TEIJIOBBIX MTPOLIECCOB
10 | 9 | JJaGoparopus kpucramorpadun.
Wcnapenne n xonaeHcauus. Ot
11 | 10 | gero 3aBHCHUT CKOPOCTh MCHApPEHHS 1
KUIKOCTH?
CocraB aTMocQepsl,
1] 11 HaOJI0/ICHUE nepexojia
HEHaCBILEHHBIX apoB B
HACBILL[EHHBIE.
13| 12 BiaxxHOCTE BO3/lyXa Ha pa3sHBIX 1
KOHTHHEHTAaX
3. DaexTpuyeckue siBjaeHus (84)
14 1 Muxkpomup. Monenn aroMma, 1
CyllleCTBOBaBIIKE /10 Havana XIX
15 2 Hcropuss OTKpBITHMS W JEWCTBUSA 1
raJIbBAHMYECKOTO AJIEMEHTA . .
= VYropaBisioT CcBoei 1O3HaBAaTEIbHOW U
Uctopus co3znanus anexTpodopHoit -
16 7 1 yueOHOM JESITeTbHOCThIO TOCPEACTBOM
MaITHHBI .
= MOCTAHOBKM  IIeJIel,  IUIaHUPOBaHUS,
OnbiTel  BonbTa. DnekTpuyeckuii o N
17 4 1 KOHTPOJIsI, KOPPEKIIMU CBOMX JIEHCTBUMN U
TOK B JIEKTPOJIUTAX.
OIICHKHU YCIENIHOCTH YCBOEHHSL.
Pemenune onumnuagHbIx 3a7ad Ha
18 5 1 CpaBHUBaIOT cnioco0 M pe3ylbTaT CBOUX
3aKOHBI IOCTOSIHHOTO TOKa . .
JIeUCTBU ¢ 00pa3roM —  JIUCTOM
HaOmronenune 3aBUCUMOCTH
COTIPOBOXKICHHUSI. OO6HapyxuBaroT
6 | CONpOTHUBIIEHUS TPOBOJHHUKA OT
oTkioHeHusl. OOayMBIBAIOT  MPUYUHBI
TEMIIEpPaTyphl. .
Hé) P 5 OTKJIOHEHUI. OcymiecTBIsOT
o abopaTopHasi paboTa CaMOKOHTPOJIb U B3AUMOKOHTPOJIb.
(OTPCACICHUC CTONMOCTH Hcnonb3oBanue U3MEPHUTENbHBIX
M3pACXOA0BAHHO 3J'I6€KTp03HepFI/II/I npu0OopoB. BrlinosiHeHne 1a00paTOPHBIX U
110 MOIIHOCTH HOTPCOMTEIA 1 110 MpakTHYeCKux paboT. JluarHoctuka u
CHETHHKYD. yCTpaHEHHE HEHCIPABHOCTEH MPUOOPOB.
19 7 BricTpanBaHue rumnoTe3 Ha OCHOBaHHUH
uMeronmxcs nauHbix. KoncrpynpoBanue u
MOJIETTUPOBaHUE.
20 8 Pemenue onuMnuaaHeix 3a1a4 1
Ha TEIUIOBOE JEMCTBUE TOKA
4. DileKTpOMarHuTHble siBjieHus (34) YIpaBIsIOT  CBOCH IO3HABATEIBHOH U
’1 1 DIEKTPOMATHUTHbIE P — . y4eOHOI JeATeNbHOCTBIO TOCPEACTBOM
DJIeKTPOU3MEPHUTENbHBIC TPHOOPHI. IIOCTAaHOBKM ~ IICHCH,  IUIaHHPOBaHMA,
MaruutHas aHoManus. MarHuTHbIE KOHTPOJIA, KOPPEKLUHMH CBOMX ACHCTBUM U
22 2 6ypH 1 OILICHKHU YCIENIHOCTU YCBOCHHH.
CpaBHMBAIOT CIIOCOO M pPE3yabTaT CBOUX
nectBuii ¢ oOpa3oM —  JTUCTOM
23 3 PaznoBugHoctu 1 COIIPOBOKACHUA. O6H€lpy>KI/IBaIOT
AJIEKTPOIBUTATEIICH. oTkiIoOHeHUs1.  OOAYyMBIBAIOT  MPUYMHBI
OTKJIOHEHUI. OcymecTBIsAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

5. OnTuyeckue fABJCHUSA

(7T9)




WUctounukm  cBeTa:  TEIUIOBLIC,

24 JIOMUHECIICHTHBIS
DKCHEPUMEHT HaOIIOICHHE. YhpaBisoT CBOEM IO3HABATEIBHOU H
o5 MHuorokpaTHOe n300pakeHue yueOHOM JEATENBHOCTBIO  [I0CPEICTBOM
mpeaMeTa B HECKOJBKHX IUIOCKHX MOCTAHOBKH  IIeJIeH,  IUIAHUPOBAHUS,
3epKajax. KOHTPOJIsI, KOPPEKLIMU CBOUX JIEHUCTBUU U
26 N3roToBUTH MEPUCKON W C €r0 OLICHKHU YCIIEITHOCTH YCBOCHHSL.
ITOMOIIBIO IPOBECTU HAOIIOACHHUSI Beigensror 51 bopMyIHpPYIOT
7 [IpakTHYecKoe UCIONb30BaHUE MO3HABATENLHYI0  1ENb.  Bhijensior
BOTHYTBIX 3ePKaJl KOJIMYECTBEHHBIC XapaKTEPUCTUKH
T L pm— 0OBEKTOB, 3a/1aHHbIC CJIOBaMH.
28 MOPOYK TaEMBIE MPETOMIEHIEM [IppHEMaOT MO3HABATENBHYIO LEIb U
cBeTa. MEpai. COXpaHSIOT €€ MPH BLIIOTHEHHH yrie6me
nevictBuii. OCO3HAIOT CBOM JICHUCTBHUSL.
29 Pa3BuTre BOJOKOHHOI ONTHKH. Hmeror HaBBIKH KOHCTPYKTHBHOI'O
0OIIEeHUS B MAJTBIX TPYIIIIAX.
30 Hcnonb3oBaHue 3aKOHOB CBETA B
TEXHHUKE
6. UYenosexk u nmpupoaa (44)
31 ABTOMAaTHKA B HaIlleH JKH3HH . CaMOCTOSTEIEHO bopMymHpYIOT
MO3HABATENbHYIO 3a/Jady. YMeET (WiH
32 Panuo u reneBunenne Pa3BUBAIOT) CIIOCOOHOCTH C TIOMOIIBIO
BOIIPOCOB ~ J0OBIBaTh  HEJOCTAIOLIYIO
33 AnbTepHaTHUBHBIE HCTOUYHUKU MHOOPMALHIO.
sHepruu. Buasl anmekTpocTaHuii
34 Hayxka ceroansi. Hayka u

0€e30MacHOCTh JIOACH.




IIpuioxenue 1
Kpurtepun onenkn 1a00paTopHbIX padoT MM ONBITA - HCCJIEJOBAHUS

Kpumepui

AxkypatHOCTh 0popmIIeHHUs (OHCcaHne) paboThI

Hanuune pucynka (cxembl) yCTAHOBKH ¢ 0003HAUEHHEM M3MEPSEMbIX BEJIMUNH

Hannune npaBuiabHBIX U3Mepenuii (opopmieHne n3mepeHuii B Tabiuie, B Buae rpaduka)

Hamumne IMpaBHUJIbHBIX BBIYHCJICHHUI WUJIM aHAJIN3 Ha6J'IIOJIeHI/I$I

Hanmaue PAa3BCPHYTOI0 BIBOAA, OTPAKAOIICTO CYIIHOCTh N3Yy4a€MOTO SABJICHUA C YKAa3aHUCM
KOHKPCTHBIX PE3YyJIbTATOB

IIpunoxenue 2

Kpurtepun ouneHkH 321U ThI IPOEKTA

Kpumepuii

Martepuan 10oCTyIeH U Hay4deH, UJIeu pacKpbIThl. KauecTBeHHOE M3JI0KEHHE COAep KaHMsI: YeTKas,
rpaMOTHasi pedb, epecka3 TeKCTa (IOIMyCKaeTCs 3aUUThIBaHUE IIUTAT); HanboJiee BaXHbIe IOHSTHUS,
3aKOHBI U (POPMYIIBI AUKTYIOTCS JJIs 3aIHCH.

Hal"J'IfII[HOG IMpEACTAaBJICHUE MaTCpHralia (C HCIIOJIb30BAaHUEM CXEM, qepTe>KeI71, PUCYHKOB,
HCIIOJIb30BaHHUEC HpCSCHTaHI/II/I)

Hcnons3oBanne IMPAKTUYCCKUX MI/IHI/I'I/ICCJ'IG,Z[OBaHI/Iﬁ (HOKaS OHBITa)

KadgecTBeHHBIE OTBETHI Ha BOIIPOCHI cnymaTeneﬁ I10 TEMC

Yetko chopMyIupOBaHbI BBIBOIBI




IIpuioxenne 3
IIpumep oTuyeTa no J1a00pPaTOPHOIi padoTe UM ONBITA - UCCIETOBAHUIO

Tema: « »
(OtBeuaet Ha Bonpoc: "Ilo kakomy noBoty nenanu?")

Henan:
(OtBeuaer Ha Bompoc: "Jlns yero aenanu?" BaxkHO NOMHUTD, YTO UMEHHO Ue/lb padomsl Hauenueaem
Ha 6b1600bl, KOTOPBIE BbI JIOJDKHBI CAENaTh B KOHLE JaHHOUW pa®oThl. Llenp nomkHa COOTBETCTBOBATD
BBIBOJIaM, a BBIBOJIBI - TIOCTaBJICHHOH IIETIH.)

OdbopynoBanmue:
(OtBeuvaer Ha Bompoc: "UTo HeoOXxoaumo uisi BbIMOJIHEHUsT paboThl?", a Takxke "Uem Hayumnmch
I0JIb30BaThCs 3a BpeMsl BBITIOJIHEHUSI paboThI?")

Xoa paGoThI:
(OtBeuaetr Ha Bompoc: "Uto nmenmanm?" Ilo cyiiecTBy, 3TO KpaTKMM KOHCIIEKT BalllUX JIEUCTBHUM C
oObekTaMu U oOopynoBaHMEM. XoJ paboThl 3aaéTcs B METOAMYECKUX YKa3aHUSX B pasjeie
"Meroauka BeInoJiHeHUsI paboTel". "MeToauka" - 3T0O TO, UTO JOJDKHBI ¢aenath. "Xoa paboTsl" - 3TO TO,
YTO c/eNaliy B peasibHOCTH. KoHeuHo, 00BIYHO OHM cOBMaaroT!)

Pe3yabTarsl:
(OtBeuarot Ha Bompoc: "Uro Habmonanu?" Wnu: "Uro perucrpuposanu?" Hano npuBecTH KOHKpETHbIE
OTIMCAaHMSI CBOUX HAOIIOJICHUI MM KOHKPETHBIE PE3YNIbTaThl MPOBEAEHHBIX U3MEPEHUH, BRIPAKCHHBIC
B COOTBETCTBYIOIIUX HUPpax. JIubo caenars 3apucoBKU MpenapaToB UIH PUCYHKOB. )

BapuanTsl mpeacTaBiaeHus pe3ysibTaToB:

1. Onucanue sBICHAA.

2. Tabnuua.

3. Pucynok. HeoOxomuMo mojanucarh Ha3BaHHWE PUCYHKA M CHIENaTh OOO3HAYCHHS €r0 BAKHEHUITUX
JeTajieH.

BriBoabI:

(OtBeuaror Ha Bompoc: "Uto moHsmu?" OTBedas Ha 3TOT BONPOC CIAEAYET HCXOIUTh W3 IICNIH
nabopaTopHOl paboThl. DTON pabOTON BBl UTO-TO JOJIKHBI OBLIM J0Ka3aTh, BOT U HAIUIINUTE, YTO XKe
MMEHHO BBI JI0Ka3aJIH.)

[Mpuaoxenne 4
Peduiexcusi odydaromerocs (B KOHIE J1a00paTOPHOii padoThI)

v' A noHan(a), ymo...

v' 6bla10 UHMeEpecHoO...

v' 6b1710 mpyoHo...

v menepb A Mozy...

v' A noyyecmeosan(a), ymo...

v’ anpuobpen(a)...

v' A Hayvunca(-nace)...

v’y MeHfl 1oAy4unocs ...

v’ meHs yoususno...

v’ menepo A xouy...




Cnmcox nCTOYHNKOB HHpOpMALMHU
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