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1. DKCIIEpUMEHTAIIbHBIN



IHosicuuTeabHAA 3aIIMCKA.

[IporpaMmMa BHEYypOUHOH AEATEIBHOCTH «DKCHEPUMEHTapHil 1Mo (U3MKe» SBJISETCS MPOrpamMMon
00IIENHTEJIEKTYAJIbHOI0 HANIPABJICHUS

10 CPOKY peajM3alum: 2 roja;

10 0COOEHHOCTSIM Pa3BUTHSI: OOIIEH;
00bEM yueOHOro BpeMeHu: 68 4acos;
YPOBEHb IPOrpaMMbl: 0A30BBIif;
t¢opma o0yueHusi: ouHasi;

pe:kuM 3aHATHIi: | yac B Heneno;
miaHupyemas ayauropus: 12-14 ner.

AKTYaJIbHOCTH CO3/1aHUS IPOTPAMMBI.

Cormacho ®I'OC  BHeypouHass  JEATENBHOCTh  PAacCMATPUBAETCSl  KaK  CIELUAIbHO
OpPraHM30BaHHAs JESATENbHOCTh OOYJalOUIMXCS B paMKaxX BapHAaTHBHOM YacTH 00pa30BaTEIILHOTO
IIaHa. OTO COBOKYITHOCTh BCEX BHUJIOB JESITEIBHOCTH YYallUXCs, B KOTOPBIX pEIICHHE 3a/aad
BOCIIUTaHMs JOCTUraeTcs Haubosee ycrenHo. BHeypouHas pabora mo mpeaMeTy OpHeHTHpOBaHA Ha
CO3JIaHHEe YCIIOBH sl He(hOPMAIBHOTO OOIIEHUS YJaIXCs U UMEET BBIPAKEHHYIO BOCITUTATEIBHYIO
¥ COLHUAIBHO-TICJarOTUYECKYI0 HANpPaBIEHHOCTh, B YaCTHOCTH CHOCOOCTBYET BCECTOPOHHEMY
Pa3BUTHIO (PU3UUECKOTO MBIIUICHHUS 00YJatOINXCs 7-8 KIaccoB.

Takoke, UCXO/ M3 3aIPOCOB YYaCTHUKOB 00OpPa30BATENFHOTO IMPOIEcca: YYEHUKOB, POAUTEINCH
BBISICHWJIOCH 3aMHTEPECOBAHHOCTH B HEOOXOIMMOCTH (POPMHUPOBAHUSI €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa y 00y4Jaronuxcs, MPaKTHYECKUX U UCCIIEI0BATEIbCKUX HABBIKOB,

e nporpammsbl: GopMupoBaHUe YCTONUMBBIX 3HaHUH 110 Kypcy (pU3UKH, HEOOXOIUMBIX JUIS
IPUMEHEHUS B MPAKTUYECKOW AEATEIbHOCTH, MOCTAHOBKU OIBITOB, PEIICHUS 3ajad, il U3y4eHUs
CMEXKHBIX TUCLMILINH, AJIs IPOJODKEHUS 00pa30BaHMUs.

3agauu nmporpaMmabi:

® [IOJIrOTOBKA yyalllUXCs K H3YUYEHHUIO CUCTEMAaTHYECKOro Kypca (hU3MKH;

e (opMupOBaHME U PA3BUTHE OCHOB YNTATEIbCKOW KOMIIETECHIIUH;

® CNOJNb30BaHME MH(POPMALMOHHBIX TEXHOJIOTUH JUId pelieHus 3ajnad  (MoucKa
HeoOxoauMoi nHpopmanuu, opopmileHUs pe3yabTaToOB paboThl);

e (opMupoBaHHe yOEKIEHHOCTH B TO3HABAEMOCTH OKPY’KAIOIIEr0 MUPA U JOCTOBEPHOCTH
HAy4YHBIX METOJIOB €r0 N3Y4YCHHUS,

e (QopmupoBaHuE Yy ydYalllUXCS YMEHUI HaOII0AaTh HPUPOJHBIE SBIEHUS U BBIIOJIHATH
ONbITHL, J1a0opaTopHble  pabOTBl W  DKCIEPUMEHTAJIbHBIE  HCCIEIOBAaHUS  C
UCIIOJIb30BAaHUEM H3MEPHUTEIbHBIX MPUOOPOB, IHUPOKO NMPUMEHSEMBIX B MPAKTHUECKON
YKU3HU;

e (opMupoBaHHe yOEKIEHHOCTH B IO3HABAEMOCTH OKPY’KAIOIIEr0 MUPA U JOCTOBEPHOCTH
HAy4YHBIX METOJIOB €r0 N3Y4YCHHUSI,;

® BOCIUTaHUE WHUIMATHUBHOW, OTBETCTBEHHOM, IIEIE€YCTPEMIIEHHON JMYHOCTH, yMEIOIIEeH
PUMEHSITh, TOJyYEHHBIN 3HAHUS U YMEHUS B COOCTBEHHOI NMpPaKTUKE.

[Tporpamma «OkcriepuMeHTapuil 1Mo (U3MKE» OCHOBAHA HA AKTUBHOM JEATENBHOCTU JIETeM,
HalpaBICHHOW Ha 3apOoXJEHHE, HAKOIUIEHHMH, OCMBICICHHE M HEKOTOPYK) CHCTEMaTH3alHIo
du3nueckoil nupopmaryu.

JlanHas  mporpaMma  HeJaroru4ecku  nejgecoodopasHa, T.K. OHa  00OecHeuyuBaeT
Pa3sHOCTOPOHHIOIO  MPOMENEBTHKY (PU3MKH, TO3BOJIIET HCIOJIB30BaTh B  MHIWBUIYAJIbHOM
IIO3HABATEJILHOM OIIBITE€ PEOEHKA Pa3IMYHbIE COCTABISAIOUINE €r0 COCOOHOCTEH; 00bIIOe BHUMAHNE
ynensercss (POPMUPOBAHHMIO HABBIKOB BBIMOJIHEHHSI TBOPUECKUX M JIAOOPATOPHBIX pabOT, PELICHUIO
yrayOIeHHbIX 3a/1a4 10 (pu3mnKe, 94To cocodcTByeT (OPMUPOBAHUIO Y OOYUAOIIUXCS TPAKTHUECKUX U
MCCIIEJOBATEIBCKIX HABBIKOB.



IIporpaMma BHeYpPOUYHOIi AeSATeIbHOCTH «IKcepuMeHTapuii mo gpusuke» s 7-8 kiaacca
COCTaBJICHA HA OCHOBE NMPOrpaMm:

1. IlpumepHoii OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
(pemienne ¢eaepanbHOro y4eOHO-METOIUIECKOro OOBEAMHEHUS IO 00IIeMy 00pa30BaHHUIO,
npotokodt ot 08.04.2015Ne 1/15);

2. ABropckoii mporpammbl 1o ¢usuke A.B. IleppimkunHa Bxopsmieil B cOOpHHK paboumx
nporpamm  «IIporpammer  oOmieoOpazoBaTenbHbIX yupekaeHuit: Pusuka, 7-9 Kiaccay,
cocraButenb: E.H. Tuxonosa «IIporpammsl o01ieo0pa3oBareinbHbIx yupexaeHuil: dusuka ,
7-9 xnaccax.- M. Jlpoda, 2015.

B MBOY «COHI Ne 36» BHeypouHasi OESTEIbHOCTh OyJEeT peaar30BHIBATbCA 4YEpe3 4acTb,

dbopMupyemMyro ydacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUI.
7 kaacc: 1 4 B Henemto, Bcero 34 Jaca.
8 kiacc: 1 4 B Hemenro, Bcero 34 yaca.

I[lnanupyemMble pe3y/ibTaThl OCBOECHHSI MPOrPpaMMbl BHEYPOUHOH J1eATeIbHOCTH
«IKcnepumenTapuii no ¢pusuke» B 7-8 Kiaccax.

Peanu3zanus nporpaMmsbl CIOCOOCTBYET JOCTHIKEHHUIO CISAYIOIUX Pe3yJIbTATOB:

JInuHocTHBIE:

B cdepe MMYHOCTHBIX YHUBEPCATIbHBIX YUE€OHBIX AEUCTBUH yyaliuxcs:

e y4eOHO-TIO3HABATEJIbHbBIM MHTEPEC K HOBOMY y4ye€OHOMY MaTepualy U crocodam perieHus
HOBOM 3a7a4u;

e OpUEHTAIlMsI HA IMOHMMaHHE IPUYUH yClieXa BO BHEYYEOHOH NEeSATEIIbHOCTH, B TOM YHUCIIE Ha
CaMOaHaJIM3 W CaMOKOHTPOJb pEe3ylbTaTa, Ha AHAIMU3 COOTBETCTBHS PE3yJbTaTOB TpPeOOBaHUSAM
KOHKPETHOM 3a/1a4H;

e CIIOCOOHOCTH K CAMOOILIEHKE HAa OCHOBE KPUTEPHEB YCIIEIIHOCTH BHEYUEOHON AEATEIbHOCTH;

Obyuarowuiics NOIYYUM 803MOACHOCI O POPMUPOBAHUSL:

e BHYTPCHHEH IIO3UIMM IIKOJIbHUKA HA YPOBHE IIOJIOKHUTEIBHOIO OTHOLICHUS K IIKOJIE,
NOHMMAaHUA HEOOXOJAMMOCTH YYE€HHS, BBIPQXEHHOIO B NpeobsafjaHuM y4eOHO-TIO3HaBaTENbHBIX
MOTHBOB U NPEANOYTEHUH COLUATBHOTO CII0C00a OLIEHKU 3HAHMIA;

e BBIPAXXEHHON yCTOMUMBOM yueOHO-TI03HABATEIbHON MOTHBAIIUHN YUECHHUS;

e YCTOHYMBOI0 y4eOHO-TI03HABATEILHOTO HHTEpEca K HOBBIM OOIIMM CIIOCO0aM pelieHus 3ajau.

MeranpeamerHble:

B cepe perysiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX AEMCTBUM ydaluxcs:

e IUTAHUPOBATh CBOM JIEUCTBUS B COOTBETCTBUU C ITIOCTABJICHHOM 3a7aueil U YCIOBUSMU €€
peanu3aliyu, B TOM YUCII€ BO BHYTPEHHEM IUIaHE;

e YUUTHIBATh YCTAHOBJICHHbIE [TPABUJIa B IUIAHWPOBAHUH U KOHTPOJIE CrIoco0a pelieHus;

e OCYILIECTBIISITH UTOTOBBIN M MOIIArOBBIA KOHTPOJIb 110 PE3YNbTATY;

e OLICHHUBATH [TPABWJIBHOCTH BBIITOJIHEHUS ACUCTBUSI HA YPOBHE aI€KBATHON PETPOCIEKTUBHON
OIICHKM COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JJAHHOM 3a/1a4u M 3aJJa4HON 00J1acTu;

e 3/IEKBATHO BOCIIPUHUMATh NPEUIOKEHHSI U OLICHKY YUUTENIEH, TOBAPUILEH, POAUTENEH U
JIPYTUX JIFOEH;

e pazIMyaTh CIIOCO0 U pe3yNbTaT JeHCTBUS.

Obyuaiowuiics NOIYYUM 603MONACHOCb HAYUUMCA.!

B COTPYJIHUYECTBE C YUUTENEM CTaBUTh HOBbIE YUeOHbBIE 33/1a4H;

e IIPOSIBIISITH MIO3HABATENbHYIO MHUIIMATUBY B Y4€OHOM COTPYAHHUYECTBE;

e CaMOCTOSITENILHO aJIEKBATHO OLIEHUBATh IIPABUJIBHOCTD BBINIOJHEHUS I€HCTBUS U BHOCUTD
HE0O0XO0UMble KOPPEKTHBHI B HCIIOJHEHHUE KaK 110 XOAY €ro peanus3aliu, Tak U B KOHIIE IeHCTBUS.



B cdepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUM ydalluxcs:

e OCYILIECTBIISATH MOUCK HEOOX0IMMOM HH(OPMALIMK [T BHITIOJTHEHUS BHEYYEOHBIX 3a/laHUH C
UCTIOJIb30BaHUEM YUEOHOM TUTEpaTyphl U B OTKPHITOM HH(POPMALIMOHHOM MTPOCTPAHCTBE,
SHIUKJIONEINH, CIIPAaBOYHUKOB (BKJIIOYAsl 3JIEKTPOHHBIE, U POBLIE), KOHTPOIUPYEMOM IPOCTPAHCTBE
HNurepHera;

e OCYIIECTBIISATH 3aIHUCh ((PUKCAIHIO) BEIOOPOUHOI HHGOPMAITIK 00 OKPYXKAIOIIEM MUPE U O
cebe caMoM, B TOM YHUCJIE C IOMOIIbI0 HHCTpyMeHTOB UKT;

e CTPOUTH COOOIICHMS, TPOEKTHI B YCTHOW U MUCHbMEHHOH (opMme;

e TIPOBOJIUTH CPaBHEHHE U KIACCU(PHUKAIHIO 110 33laHHBIM KPUTEPUSIM;

e YCTAHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3H B U3y4aeMOM KpyTe SIBJICHHIA;

e CTPOUTH PACCYXJACHHS B OpPME CBSI3U IPOCTHIX CYKJIEHUH 00 00BEKTE, €r0 CTPOCHUH,
CBOICTBAxX U CBS3AX;

Obyuarowuiics noyyum 603MOACHOCMb HAYUUMbCAL:

e OCYILECTBIISTH PACHIMPEHHBIN MOUCK HHGOPMAIIUH C UCIIOJIB30BAHUEM PECYPCOB OMOINOTEK U
cetu MHTEpHET;

e 3aIMCHIBaTh, (PUKCHUPOBATH HHPOPMAIIHIO 00 OKPY>KAIOIIUX SBJICHUSAX C IOMOLIBIO
uHcTpyMeHToB KT

e OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOU (hopMme;

e OCYIIECTBIATH BEIOOP Hambosee 3(h(heKTUBHBIX CIIOCOOOB pEIICHNs 33124 B 3aBHCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

e CTPOUTH JIOTHYECKOE PACCYKICHHE, BKITIOUAIOIIEE YCTAHOBICHUE IPUIMHHO-CIIEICTBEHHBIX
CBSI3CH;

e MOT'YT BBIITH Ha TEOPETHUECKUI YPOBEHb PEIICHHS 33]a4: PEUICHUE 110 OMPEaeICHHOMY
IUIaHY, BIIaJIeHHEe OCHOBHBIMU IIPUEMaMU PELICHUS, OCO3HAHUS IEATEIHHOCTH MO PEIICHUIO 3aJa4u.

B chepe KoOMMYHUKAaTHBHBIX YHUBEPCAIBHBIX YUEOHBIX I€HCTBUI ydaluxcs:

e JICKBATHO HCIIOJIb30BATh KOMMYHHUKATUBHBIE, IIPEK/E BCErO — PEUEBbIC, CPEACTBA IS
pelLIeHHs pa3InYHbIX KOMMYHHMKATHBHBIX 33/1a4, CTPOMTh MOHOJIOTMYECKOE COOOIIEHHE, BIaIETh
JMATIOTHYECKOr (hOpMOIf KOMMYHHKAIIMH, UCIIONIB3Ys, B TOM 4ncie cpeactsa u mHCTpyMeHTsl UKT u
JMCTAHIIMOHHOTO OOILEHMS;

e JIOITYCKaTh BO3MOKHOCTh CYIIECTBOBAHUS Y JIFOAEH Pa3IMYHBIX TOYEK 3PEHUS, B TOM YHCIIC HE
COBIAJAIONIUX C €T0 COOCTBEHHOM, 1 OPUEHTHPOBATHCS HA MO3UIIMIO MTApTHEpPA B OOLICHUN U
B3aUMOJCHCTBUM;

e YUUTHIBATH Pa3HbIE MHEHUS U CTPEMUTHCA K KOOPAVHALMY PA3IIMYHBIX IO3ULIUHI B
COTPYAHHUYECTBE;

 GOpMyYIHPOBaTH COOCTBEHHOE MHEHUE U MO3UIIUIO;

e JIOTOBAPUBATHLCS U MPUXOAUTH K O0IIEMY PEIIEHUIO B COBMECTHOM J1€ATEIbHOCTH, B TOM UHCIIE
B CUTYyallU! CTOJIKHOBEHUS UHTEPECOB;

Obyuaiowuiics NOIYYUM 03MONCHOCIG HAYUUMBCA:

 YUUTBHIBATh U KOOPJAUHUPOBATH B COTPYIHUYECTBE OTINYHbBIE OT COOCTBEHHOM MO3UIMU APYTHX
JIIOJIEH;

 YUUTBIBATh PAa3HbIE MHEHUS U UHTEPECHI U 00OCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

e IOHUMATh OTHOCUTEILHOCTh MHEHUH U MOAXO0/I0B K PEIIEHUIO TPOOIIEMBI;

e API'YMEHTHUPOBATh CBOIO MO3UILIMIO U KOOPAUHUPOBATH €€ C ITO3ULUSAMU [TAPTHEPOB B
COTPYIHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM AESITEIbHOCTH;

e 33/1aBaTh BOIIPOCHI, HEOOXOIUMBIE JUIsI OPTaHU3alMU COOCTBEHHOM I€ATEIIbHOCTH U
COTPYAHHUYECTBA C MAPTHEPOM;

e OCYIIECTBISATH B3aUMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYIHUYECTBE HEOOXOUMYIO
B3aUMOIIOMOIIIb.

IIpeamerHsle:
— OpHUEHTHPOBATbCS B SBJICHUSAX U OOBEKTAaX OKPYKAIOLIEr0 MHUpPA, 3HATh I'PAaHUIBI MX



MIPUMEHUMOCTH;

— TIOHMMATh omnpezeneHuss GU3NYECKUX BEIMYMH U IOMHUTD ONpeAesonue GopMyIbl;

— TIOHMMAaTh KakuM (QU3MYECKUM MPHHIMIIAM W 3aKOHAM IOJYUHSIOTCS T€ WM HHBIC
0OBEKTHI U SABJICHUS PUPOJIBL;

— 3HaHUe MOJIENIU MOKMCKA PEHIeHU Ui 3a/1a4 10 (GU3UKE;

— 3HaTh TEOPETUYECKHUE OCHOBBI MATEMATHUKHU.

— IpuMeyaTh MOJEINH SBJICHUI U 00BEKTOB OKPYKAIOIIEr0 MUPA;

— aHAJIM3UPOBATh YCIOBUE 33]a4H;

— nepedopmynupoBaTh U MOAETUPOBATH, 3aMEHATH UCXOAHYIO 3aauy JIpYyroii;
— COCTaBJIATH IUJIaH PEILICHNUS;

— BBIABUI'ATh U HPOBEPATH NIPCAJIAracMbIC IJIs pCIICHUA TUIIOTC3HI,
— BJIaJACTb OCHOBHBIMH YMCTBCHHBIMU OIICpALIUAMHU, COCTABJIAIOIIMMHU ITOUCK PCHICHUA
3aga4u.

Copaepxxanue nporpaMMbl BHEYPOUHOIl 1eSITeIbHOCTH
7 kiacc

Beenenue. Beonnoe 3anstue. Lenu u 3agaun kypca. TexHuka 6e30nacHOCTH.

PoJib 3xcniepuMeHTa B )KU3HHU YeJI0BEKa.

Teopus: I3yunTh OCHOBBI TeOpUU norpeutHocTei. [lorpemHocTi npsMbIX U KOCBEHHBIX
M3MEPEHMI, MAKCUMaJIbHAs TIOrPEIIHOCTh KOCBEHHBIX U3MEPEHUH, YUET ITOIPEIHOCTEN U3MEPEHNN
npu nocTpoeHnu rpadukoB. [IpeacraBienue pe3yapTaToB H3MepeHHid B (hopMe TabIUI] U TPaPUKOB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHSATD IPU BBIIIOJHEHUH YKCIIEPUMEHTAIbHBIX
3a/1a4, MPaKTUYECKUX padoT.

Xapakmepucmuka 0CHO8HBIX 8UO08 0EAMENTbHOCIU.

[TpuBoNTE TIpUMEpPHI OOBEKTOB M3ydeHUs GU3UKU (PpHU3HUecKue siBICHHS, (PU3nIecKoe Teo,
BeIECTBO, (usznueckoe moisie). Habmomate m aHanu3upoBaTh (Gu3nueckue sBieHHS ((PuKCHpoBaTh
U3MEHEHHS CBOMCTB OOBEKTOB, CPAaBHUBATHh UX M 00001aTh). [I03HAKOMUTBCS € IKCIIEPUMEHTATIBHBIM
METO/I0M HCCJEIOBaHUs IMPHUPOJIbI (BOCIIPOM3BOANUTh, (PUKCHUPOBATh HW3MEHEHMs CBOICTB OOBEKTa,
aHam3upoBaTh. COopka mpuOOPOB M KOHCTpYKUMH. Vcronb3oBaHME W3MEPHUTEIBHBIX NPHOOPOB.
BrimonHenue 1a00opaTOpHBIX M MPaKTUYECKUX padoT. /lMarHocTuka M yCTpaHEHHE HEUCIPaBHOCTEH
npuOopoB. BeicTparBaHue runore3 Ha OCHOBAHWU UMEIOIIMXCS JAHHbIX.

Mexanuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEPHOE JBIDKEeHHE. [ paduyeckoe mpeIcTaBIeHUE IBIKCHHUS.
Pemenne rpaduueckux 3agau, pacueT MyTH M CpeJHEH CKOpPOCTH HEpaBHOMEPHOTO JIBUKEHHS.
[HonsTne nuepuuu u uHepTHocTU. LlenTpobexxHas cuia. [IpuMeHeHne JaHHBIX QU3NYECKUX MOHATUN
B )KM3HEACITEIbHOCTH YenoBeKa. Cuia ynpyrocTH, cuia TPEHHUsL.

Ilpakxmuka: ViccnenoBaHue 3aBHCHUMOCTH CHJIbl YNPYTrOCTH, BO3HUKAWOIIEH B MpPYKHUHE, OT
crerneHd Jedopmanuu  npyxuHbl. OrmpeneneHue kodpduureHTa TpeHHss Ha TpubOMeTpe.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO /1aBJICHUS.

Xapakmepucmuka 0CHOBHBIX U008 0EAMENbHOCIU.

AHnanu3 Ttabnuu, rpadukoB, cxeMm. [louck oObsicHeHHsT HabmonaeMbIM coObITHAM. OmpeneneHue
CBOWCTB NpUOOPOB MO YepTeKaM M MOJENsAM. AHaIU3 BO3HHUKAIOMIMX NPOOJIEMHBIX CHUTYyalui.
N300paxarh cucteMy KOOpJIMHAT, BHIOMPATh TEJIO OTCUYETA U CBS3BIBATH €r0 C CUCTEMOW KOOpJUHAT.
Hcnonp3oBaTe CUCTEMYy KOOPAMHAT Ui U3Yy4YeHHs TNPSMOJMHEHHOro ABrkeHHs Ttena. COopka
npuOOpoB U KOHCTpYKUUH. Mcronb3oBaHne U3MEPUTENBHBIX PUOOPOB. BrinoaHeHne 1a00paTopHbIX
U TpaKkTHYecKuX paloT. J[marHocTuka W yCTpaHEHHe HeUclpaBHOCTeH mpubopoB. BeicTpanBanue
TUIOTE3 Ha OCHOBAaHMM HMeroluxcs AaHHbIX. KoHcTpyupoBaHue u MojenupoBaHue. BrinmonHeHue
3aJJaHii IO YCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB ONbITOB. PazpaboTka u
IpOBEpKAa METOJUKH SKCIepUMEHTaIbHON paboThl. Pabora B Maniblx rpymnmax. AHaIU3HUPYIOT,
BBIOMpPAIOT M OOOCHOBBIBAIOT CBOE pelieHue, aeucTBus. IIpencraBineHue pe3ylbTaToB MapHOH,
IPYNIOBOM AESATEIbHOCTU. YUacTHE B IMAJIOre B COOTBETCTBUU C IIPABUIJIAMHU PEUEBOTO MMOBEACHHUS.



I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH [lackas, ruapocTaTHyecKoe JaBiIeHUE, COOOIIAIOIIHECS
COCY/Ibl, TUAPABINYECKUE MAIIVHBI.

Ilpaxmuxa: 3a0auu. BBHITAJKUBAIONIAS CWJIA B Pa3jIMYHBIX CHUCTEMax; MPHOOPHI B 3ajadax
(coobmaromuecs: CoCy/ibl, THAPABIMYECKIE MAIIMHBI, PbIUaru, 6J0KH). DKCIIEPUMEHTAIbHBIC 3a1aHUS:
l)u3mepenue cuitbl Apxumena, 2)u3MepeHNe MOMEHTa CHIIBI, IEHCTBYIOIIETO Ha phIyar, 3)u3MepeHue
paboThI CUJIBI YIPYTOCTH IIPU HOABEME IPpy3a C MOMOIIBIO MOIBUKHOTO MM HEMOIBUKHOTO OJIOKA.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTU.

Anamm3 Tabmuu, rpagukoB, cxeM. [lomck oOBsicHeHHst HaOmogaeMbIM coObITHSAM. OmpeneneHue
CBOMCTB NpUOOPOB MO uepTekaM U MOAENSM. AHaNIM3 BO3ZHUKAIOIMIMX MPOOJIEMHBIX CUTYyallUM.
CoOopka mpuOOpOB W KOHCTPYKIWK. Mcmoib30BaHWE W3MEPUTENBHBIX NPUOOPOB. BeimonHeHue
71a00paTOPHBIX U MPaKTUYECKUX paboT. J[MarHocTMKa W YCTpaHEHHWE HEUCHPaBHOCTEH MNpuOOpOB.
BricTpanBaHue runore3 Ha OCHOBAaHMM UMEIOIIUXCS NaHHbIX. KOHCTpyHpoBaHUE M MOJAEIUPOBAHUE.
Pabora B Manbix rpynmnax. AHaJIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIlEHUE, JCHCTBUS.
[IpencraBnenne pe3yiabTaTOB MMAPHOW, TPYNIOBOW JeATEeNbHOCTH. [loAroToBKa COOOIICHHIA W
JIOKJIaJI0B. Y4YacTue B JUAJIOre B COOTBETCTBUU C MPABWIAMH PEYEBOTO OBEACHUS.

Craruka.

Teopus: bnok. Peryar. PaBHOBecre TBEPABIX TEJ. Y CI0BUS paBHOBECHs. MOMEHT CHUJIBI.
IIpaBuno momenToB. LlenTp Tsxectu. MccienoBanue pa3iniyHbIX MEXaHUUYECKUX CUCTEM.
KomOuHMpoBaHHbBIE 3a]]a41, UCTIOTB3Ysl YCIOBUS PAaBHOBECHS.

Ipaxmuxka: VI3roToBneHne padoTaromeil CucTeMbl OJIOKOB.

Xapaxmepucmuka oCHOBHbIX 8U008 0esIMENbHOCHIU:

Amnanus tabimun, rpagukos, cxeMm. [Torck o0bsicHeHUST HAOMIOAaeMbIM COOBITHAM. OmpenesneHue
CBOMCTB MNpUOOPOB MO uepTekKaM U MOAENSAM. AHaNM3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYyallUM.
Habumonate nelictBrue npocThbix MexaHU3MOB. [103HaKOMUTBCS ¢ PU3NYECKON MOJIETIBbIO0 «aOCOJIFOTHO
TBEpAOE Teno». Pemars 3amaun Ha IpUMeHeHue YClIoBUsI(IIpaBuia) paBHOBecus pbiyara. [IpuMeHsarTsb
ycioBue (MpaBUiIO) paBHOBECUS pblyara jjisi OOBSCHEHUS AEUCTBUS Pa3IMYHbIX HHCTPYMEHTOB,
UCIIONB3YEMBIX B TexHHMKe W B ObiTy. COopka npuOopoB U KOHCTpyKuui. Mcmonb3oBaHue
U3MEPUTENIbHBIX NpHOOpoB. BhinmonHeHne 1ab0paToOpHbIX U MpakTUYecKux padoT. [luarHoctuka u
ycTpaHeHHe HeucIpaBHOCTel mpuOopoB. BricTparBaHe runore3 Ha OCHOBAHWU UMEIOIINXCS JaAHHBIX.
KoHncTpynpoBanue u monenvpoBaHue. BrinonHeHne 3aJaHuil O YCOBEPIIEHCTBOBAHUIO MPHUOOPOB.
Pa3paboTka HOBBIX BapuHaHTOB OMBITOB. Pa3paboTka M TpoBepKa METOAMKH SKCIEPUMEHTAIBHOM
paboTHL.

PabGora B Mmampix Tpymnmax. AHaTU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIlEHUE,
nevictBus. [IpeacraBienue pe3yabTaToOB MapHOM, TPYNIOBON AesTenbHOCTH. [loaroToBKa cooOIeHui
U J0K1anoB. OCyIIECTBISAIOT CAMOOLIEHKY, B3aUMOOLIEHKY J€ATEIbHOCTU. YYacTHE B JUAJOre B
COOTBETCTBUU C IIPABUIIAMH PEYEBOTO MTOBEACHUS.

8 ki1ace

TemnoBble IBJCHUS.

TennoBoe pacmupenue ten. I[lpomeccsl mMmiIaBleHHsT W OTBEPAEBAaHUS, HCHAPEHUS U
KOHJeHcanuu. Temonepeaada. BiaxxHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue tasHus npaa B Bojae. 2. CKOPOCTH HCHApEHUs Pa3TUYHBIX
)kuakoctei. 3. TenoBsie ABUTATENN OYAYIIETO.

Jlabopamopnvie pabomwi: 1. VI3MeHEHUs UIMHBI Tella NpPU HArpeBaHUM U OXJIAXKACHUU. 2.
OtnuBka mapaduHoBoro conpatuka. 3. HaOmiomenue 3a muiaBnenueMm jpaa 4. OT 4ero 3aBHCHUT
CKOpOCTh HcTapeHus xkuakoctu? 5. HabmoieHre TenaonpoBoAHOCTH BOBI M BO3TyXa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCNU.

CamocTosATenbHO (OPMYIHPYIOT TO3HABATEIBHYIO 3a/Jauy. YMEIOT C IOMOIIBI0 BOIPOCOB

noObIBaTh HeJocTarolyo uHpopmanuio. Mcnoas3oBaHue U3MEpUTENbHBIX NMPUOOPOB. BrimonaHeHue
7a00paTOPHBIX M TPAKTHYECKUX paboT. /lMarHocTHka M yCTpaHEHHWE HEHMCIIpaBHOCTEH MpPHUOOpPOB.
BricTpanBanue runore3 Ha OCHOBAaHMU MMEIOIIUXCS AaHHBIX. KOHCTpyMpOBaHME M MOJEIMPOBAHMUE.
BrinonHenue 3a1aHuii Mo yCOBEpIIEHCTBOBAHUIO MPpUOOpOB. PazpaboTka HOBBIX BapUaHTOB OIIBITOB.



Pa3paboTka u TmpoBepKa METOAWKH OHKCIIEPUMEHTaIbHON paboThl. PaboTra B Maiblx TrpyImax.
AHaIM3UPYIOT, BHIOMpAIOT U 000CHOBBIBAIOT CBOE pelieHue, aeiictus. I[lpencraBienue pe3yabTaToB
[ApHOM, TPYIIIOBOM JEATEIBHOCTH. YUYacTHE B JAMAJIOre B COOTBETCTBUHM C IPaBUJIAMH PEYEBOIO
HOBE/ICHUS.

DJleKTPUYeCKHUe ABJICHUS.

Muxpomup. Mogenu aroma, cymecrtsoBaBmme 10 Hayana XIX. Mcropus OTKpsITHAS U 1E€HCTBUS
raJlbBAaHUYECKOro sjemeHTa. McTtopus cosnmanus snekrpodopHoi MamuHbl. Oneit  Bonbra.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX.

Jemoncmpayuu: 1. Monenu aromoB. 2. ['asibBaHMYECKHE JJIEMEHTHL. 3. DIEKTpodOpHOi
MaiuHbl. 4. Oneitel BonbTa u 'ansBanu.

Jlabopamopnwvie pabomei: 1. Co3naHue ralbBAHUYECKUX IJIEMEHTOB U3 MOAPYUHBIX CPEICTB. 2.
DIIEKTPUUYECKHUM TOK B JKUJIKOCTAX CO3JAHUS «30JIOTOTO KIFOUUKA) .

Xapaxmepucmuka 0CHOBHbIX U008 0esAMeNbHOCTIU.

YpaBistoT cBOEH MO3HABATEILHONM M Y4eOHOW JEeSATEIBHOCTHIO TOCPEICTBOM TOCTAHOBKH
1esnei, MIaHupoBaHUsl, KOHTPOJS, KOPPEKIHMH CBOUX JIEUCTBUI U OLIEHKU YCIIEIIHOCTH YCBOEHHS.

CpaBHHMBAIOT croco® W pe3ylbTaT CBOMX JEHCTBUH C 0O0pa3lOM — JHUCTOM COIPOBOXKICHHUS.
OO6napyxuBaT oTKIOHeHHsI. OOTyMBIBAIOT MPUYUHBI OTKIOHEHUH. OCYIIECTBIAIOT CAMOKOHTPOJb U
B3aUMOKOHTPOJIb.

Hcnonp3oBaHne W3MEPUTENbHBIX MPUOOPOB. BrImomHeHWe 11abOpaTOpPHBIX M MPAKTHUYECKUX
pabor. JluarHocTHka ¥ YCTpaHEHHE HEUCIpPaBHOCTEH mpuOOpoB. BricTpanBaHue rUNOTE3 Ha
OCHOBaHUU UMEIOMINXCS JaHHbIX. KOHCTpyHpoBaHNe U MOIETUPOBAHUE.

DJIeKTPOMArHUTHBIE SIBJICHUS.

MarnutHoe mosne B BemiectBe. MarHutHas aHomanus. MaruutHele Oypu. PaszHoBuaHOCTH
AIEKTPOU3IMEPHUTENBHBIX MPUOOPOB. Pa3HOBUIHOCTH TIEKTPOABUTATENICH.

Hemoncmpayuu: 1. HarnanHocTs moBeeHUs BEIIECTB B MarHUTHOM modje. 2. Ilpesenranuu o
MarHUTHOM TI0Jlé 3eMJIM M O MArHUTHBIX Oypsix. 3. JlemMoHcTpamwsi pa3HOBHIHOCTEH
ANEKTPOU3MEPHUTENBHBIX TPUOOPOB. 4. HarmsiiHOCTh pa3HOBUIAHOCTEHN 2IIEKTPOIBUTATENCH.

Jlabopamopnwvie pabomei: 1. UccnenoBanue pa3iudHbIX 3JIEKTPOU3ZMEPUTENBHBIX TPUOOPOB.

Xapakmepucmuka OCHOBHBIX U008 OeSIMENbHOCIIU:

VYpaBnstoT CBOEH TO3HABATEIBbHON M y4e€OHOW MAESITENbHOCTHIO TOCPEACTBOM TOCTAHOBKHU
1esei, MIaHupOBaHUs, KOHTPOJS, KOPPEKIMH CBOUX JIEUCTBHI U OIEHKU YCIEIIHOCTH YCBOEHHS.

CpaBHHMBAIOT CHOCO0 W pe3ynbTaT CBOUX JCHCTBUUA C 0Opa3slloM — JIMCTOM COMPOBOXKICHUSI.
OOHapyxuBalT OTKIOHEHH. OOIyMBIBAIOT MPUYNHBI OTKJIOHEHUH. OCYIIECTBISIFOT CAMOKOHTPOIb U
B3aMMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcTouHukn cBeTa: TEIUIOBBIE, JIOMUHECLEHTHBIE, MCKYCCTBEHHBIE. M3roTOBIEHHE KaMepsl -
00cKypa U Hccie10BaHue N300pakeHHsl ¢ MOMOILbI0 Mojiesin. MHOrokpaTHoe n300pakeHre npeaMera
B HECKOJIbKUX IUIOCKUX 3epKayiaX. M3roToBUTh NEPUCKOI U C €0 MOMOIIBI0 MPOBECTH HAOIIOAECHUS.
[IpakTnyeckoe HCIONB30BAaHME BOTHYTHIX 3€pKal. 3pUTEIbHbIE WJUIIO3UH, MOPOXKJIAeMble
peroMiIeHueM cBeTa. Mupaxu. PazButue BonokoHHON onTHku. Mcmons3oBaHue 3aKOHOB CBETa B
TEXHHKE.

Hemoncmpayuu: 1. PaznuuHble UCTOUHUKU cBeTa. 2. V300pakeHue mnpenMeTa B HECKOIBKHX
mIocKkuX 3epkanax. 3. M3o0paxenue B BOrHYTHIX 3epkanax. 4. Mcmonp30BaHre BOJOKOHHOM ONTHKH.
5. YerpoiicTBo ¢oToarnmnapaToB, KHHOIIPOEKTOPOB, KaIeHJOCKOIOB.

Jlabopamopuwvie pabomui: 1. U3roToBICHNE KaMephl - 00CKypa M UCCIIETOBAHNE U300PAKEHUSI C
nomouibo Mozenu. 2. IlpakTudeckoe npuMeHeHNe MI0CKUX 3epkail. 3. [IpakTuueckoe NCIoyIb30BaHNe
BOTHYTBIX 3epkail. 4. I3rotoBienue nepuckomna u HaOJIOAEHUS C TOMOLIBI0 MOJIENH.

Xapakmepucmuka 0CHOBHBIX U008 0EAMENTbHOCIU.

VYHOpaBisioT cBOEH IMO3HABATENbHOM W y4eOHOW AEATeNbHOCTBIO MOCPEICTBOM IOCTAaHOBKU

1eJen, MIaHUPOBAHUS, KOHTPOJIS, KOPPEKIHMH CBOMX JIEUCTBUM M OLEHKU YCHEIIHOCTH YCBOEHUS.
Breimenstor 1 hopMynHpyIOT MO3HABATEIBHYIO 11€7Tb. BBIICISIOT KOJWYECTBEHHBIE XapaKTEPUCTUKU



00BEKTOB, 3a7jaHHble cloBaMU. [IpMHNMAIOT MO3HABATEIBHYIO LIEJIb U COXPAHSIOT €€ MPH BBIIIOJIHEHUU
yueOHbIX aeiicTBuil. Oco3HAIOT cBOM JeiicTBUA. VIMEIOT HABBIKM KOHCTPYKTUBHOT'O OOILEHHS B MaJIbIX
rpymnmax.

Yesi0BeK U nmpupoaa

ABTOMaTHKa B Hailel Xu3HU. [IpruMepsbl uCnonb30BaHMs aBTOMAaTHYECKUX YCTPOMCTB B HAyKe,
Ha MpoU3BOJACTBE M B ObITy. CpenctBa cBsizu. Paano u TeneBuaeHue. AJbTEpHATUBHBIE MCTOYHUKU
sHepruu. Buasl snekTpoctaHnmii. HeoOXOAMMOCTP IKOHOMHUU TMPUPOIHBIX  PECYpCOB U
MCIIOJIb30BaHUs1, HOBBIX SKOJIOTMUHBIX U 0e30macHbIX TexHoyoruid. Hayka u 6e30macHOCTb Jito/1ei.

Hemoncmpayuu: 1. hoTomarepuabl ¥ CIaiIbl IO TEME.

Jlabopamopnwvie pabomoi: 1.I3yueHne NeHCTBUIN CPEACTB CBSI3U, PAIUO U TCICBUICHUS.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

CamocTosaTenbHO  (HOPMYNHUPYIOT T[O3HABATEIbHYIO 33Jady. YMewT (WId pPa3BUBAIOT)

CIOCOOHOCTH C MTOMOIIBIO BOTIPOCOB TOOBIBATH HEJOCTAIOIIYIO HH(OpMAITHIO.

®opMbI OPpraHu3aluy 00pa3oBaTeILHOIO NpoLecca:

— TpynmnoBas;

— UHAUBUYyaJbHAS,

— ¢dpoHTAaNIbHAS.

Bexyumme Texnosnornu:

Hcnone3yloTcss 3JIEMEHTHI CIEAYIONIMX TEXHOJIOTH: MPOEKTHAs, MPOOJIEMHOro oOyueHus,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHAS, KPUTHYECKOTO MBIIIICHHSI, TPOOJIEMHOTO THAIIOTA, UTPOBAsL.

OcHoBHBIE MeTOABI Pa00THI HA YPOKe:

Benymumu Meronamu oOydeHus: SIBISIOTCA: YAaCTMUHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOIo
MO/ICJINPOBAHUs, AaKCHOMATUYECKHUI METO/I.

DopMbI KOHTPOJIA:

Tak kak 3TOT Kypc SIBJISIETCS JONOJHUTENbHBIM, TO OTMETKAa B Oajlax HE CTaBUTCS.
VYyamumiics y4uTcsi oLleHUuBaTh ce0sl U APYrMX caM, YTO MO3BOJIIET Pa3BUBAaTh YMEHMs CaMOaHaIMU3a U
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEILHOCTH, KaK CBOMCTBY JIMUHOCTH YYaI[ETOCH.

BhiBieHNE TPOMEKYTOUHBIX M KOHEUHBIX PE3YJIBTAaTOB YYaIMXCS HPOMCXOIUT Yepes3
MPaKTUYECKYIO IEATENbHOCTD; 3a4eTHBIE PA0OTHI:

e TeMaTHUeCKas MOJ00pKa 3a/a4 Pa3IUYHOrO YPOBHS CJIOKHOCTH C MPEACTABICHUEM pa3HBIX
METOJIOB PEIUICHUS B BHJIC TEKCTOBOTO JOKYMEHTA, Mpe3eHTalnu, (WIdII-aHUMMAIHHA, BUIEOPOTHKA
i Web — crpanunubl (caiira)

® BEICTABKA IIPOCKTOB, MPE3CHTAIINN;

® JICMOHCTpAIIUs SKCIIEPUMEHTA, KAYeCTBEHHOW 3aJ]aui ¢ Ka4eCTBEHHBIM (YCTHBIM WIH B BHJIE
NPUWIOXKEHUs, B TOM 4YHCIE, MPE3CHTAIlMCH) OIMHMCAaHUEeM TIpolecca Ha 3aHATHH, (ecThBale
9KCIIEPUMEHTOB; (PU3UUECKUE OJTMMITHA/IBI.



KanennapHo-temaTu4eckoe mjiaHupoBaHue 7 Kjiace

Ne Komungectso
o/ Tema 3ansaTHA qAcOR §
Ne OcHoBHbIE BUbl yUEOHOH AEATEIBHOCTU
n TEOp | MPaKTH
us Ka
1. Beenenue (19) [IpuBoAMTH IPHUMEPHI OOBEKTOB U3YUCHHS
1 1 BBonnoe 3amstue. llenmu wu buzuku (puznyeckue SIBJICHMS,
3a/1a4M Kypca. 1 (u3nyeckoe Teno, BEImeCTBo, (pusnueckoe
TexHuka 6€30MaCHOCTH. none). Habmomate u  aHaIM3UPOBATH
2. PoJb 3KcnepuMeHTA B *KHU3HH YesioBeka (34) ¢usnueckue  sABneHHs  (PUKCHUPOBATH
2 1 Cucrema enuHHUL, IIOHATHE O 1 U3MEHEHUS CBOICTB 00BEKTOB,
IPSMBIX U KOCBEHHbIX M3MEPEHHUSIX CpaBHHBATh X | 0000math).
Ousnyeckuit SKCIEPUMEHT. [To3HaKOMUTBCS € IKCHEPUMEHTATbHBIM
Buasl pusnyeckoro sKkcrnepuMeHTa. METOJIOM HCCIIEI0OBAaHUS IPUPOJIBI
2 2 | IlorpemHocts wu3MepeHus. Buapl 1 (BOCTIPOM3BO/IUTB, (bUKCUPOBATH
MorpemHocTel u3mepenus. Pacuér M3MECHEHMUS CBOICTB 00BeKTa,
NOTPEHTHOCTH U3MEPCHUS. aHanu3upoBaTh. COopka mnpuObOPOB W
KOHCTPYKIUH. Hcnonws3oBanue
U3MEPUTENbHBIX MPHOOpPOB. BrimonHeHue
71a00paTOPHBIX W MPAKTHUECKUX padoT.
3 3 Jlaboparopnas paboTta 1 Jnarnoctuka u yCTpaHEeHHe
«3mepenne oObemMa  TBEPAOTO HEUCTIPaBHOCTEN puOOpOB.
tena». IlpaBuwia  odopmieHus BeicTpanBaHue TrumoTe3 Ha OCHOBAaHHUH
nabopaTopHON pabOTHI. MMEIOIINXCS TAHHBIX.
3. Mexanuka (84) Ananu3 tabnuu, rpapukos, cxem. [louck
4 1 PaBHOMepHOE U HEpaBHOMEpHOE 1 OOBSICHEHUS! HAOMIOAAEMBIM  COOBITHSIM.
JIBYDKCHUSI. Onpenenenue CBOMCTB MPUOOPOB IO
5 9 I'paduueckoe IIPEJICTAaBICHHE 1 yeprexam u MO/JIEIISIM. Ananus
JIBYDKCHUSI. BO3HUKAIOMIUX MPOOJEMHBIX CHUTYAI[H.
Pemenne rpaduueckux  3ajau, N306paxaTh cUcTeEMY KOOpJIMHAT,
7 7 | pacyeT myTH U CpeAHEH CKOpPOCTH 1 BBIOMpATh TEJNO OTCUETA U CBSA3BIBATH €TO
HEPaBHOMEPHOTO JIBUKEHHUSI. c cucreMoil koopauHaT. Mcnonb3oBarhb
[ToHsATHE WHEPIUM W HHEPTHOCTH. CUCTEMY KOOpJAMHAT Uil  WU3Y4YECHHS
3 4 Ilentpobexxnas cuna. [Ipumenenue 1 IPSIMOJIMHENHOT O JBKEHUS Tena.
JNAHHBIX (U3UYECKUX TIOHSATUH B CbOopka mnpubOpOB U  KOHCTPYKIIHM.
KHU3HEIEATEIIbHOCTH YEJIOBEKa. Hcnonbp3oBanue HU3MEPUTENIbHBIX
9 5 | Cuia ynpyrocty, cuia TpeHHs 1 puOopoB. BrinonHeHne 1abopaTopHbIX U
TaGopatopHas pabora MPAKTUYECKUX PadoT. I[I/Iaj“HOCTI/IKa u
«HAccenoBanme 3ABHCHMOCTH yCTpaHEHHE HEUCIIpaBHOCTENW MpPHOOpPOB.
10 6 | cimel ympyroctH, BO3HHKAIOMIEH B 1 BricTpanBaHue TUMOTE3 Ha OCHOBAaHUH
NpY/KUHE, OT CTeNenH AedopMAaIH UMEIOIINXCS JTAaHHBIX. KOHCprHpOBaHI/Ii:
NPYKHHBI. U MoJenupoBaHue. BrimonHenue 3anaHuii




[0  YCOBEpIIEHCTBOBAHUIO  MPHOOPOB.
PazpaboTka HOBBIX BapUAHTOB OIIBITOB.
Pa3pabotka ©  mpoBepka  METOAMKHU
SKCHEpUMEHTaIbHON paboTel. Pabora B

Ha6opaTopHa;1 pa60Ta MaJibIX rpymnmnax. AHaJ‘II/ISI/Ip}IIOT,
11 7 «Onpe;[eﬂeHHe KOC—)(b(bI/IHI/IeHTa BLIGI/IpaIOT u 000CHOBBIBAIOT cBOE
TPEHUS Ha TPUOOMETPEN. pewenne, neiictBus. IIpencraBinenue
pe3yabTaToOB MapHOH, TpYyNIOBOH
JeSTeNIbHOCTH. Y4YacTHe B JUaliore B
COOTBETCTBUU C TMPaBHIIAMH PEUYEBOIO
MOBE/ICHUS.
JlaGopaTopHas pabora
12 8 «HccnenoBanne 3aBUCUMOCTH
CHJIBI TpPEeHHS oT CHUJIBI
HOPMAJIHHOTO JTABJICHUS.
4. I'mapocratuka (124)
13 1 | [ImoTHOCTH. 3anaua uaps ['uepona.
Pemenne  3agady  MOBBIIIEHHOM
14 2 | CJIOKHOCTH Ha pacyeT IUIOTHOCTH
SCTICCTRA. — AHnanmu3 tabnun, rpadgukos, cxem. [Tonck
Pewenne  3ana4  MOBBILICHHOH 00BSICHEHU HAOIIONAEMBIM COOBITHSAM.
15 3 | CJIOKHOCTH Ha pacyeT IUIOTHOCTH OnpejiencHue CBOMCTE TPHGOPOB  TI0
BCICCTRA. yeprexam " MOJCIISIM. Ananmus
16 4 HaBlieHue JKUAKOCTA U rasa. 3aKoH BO3HUKAIOIIMUX MPOOJIEMHBIX CHUTYaIHil.
11ackanis. C6opka TpUOOPOB W  KOHCTPYKIIHIA.
17 5 | Coobuarouecs CoCyblL. Hcnons3oBanue MU3MEPUTEIIbHBIX
18 6 Jlaboparopnas paboTta npubopoB. BeimomHeHne 1a00paTOPHBIX U
«M3roroprienne Mojenu hoHTaHA npakTH4eckux pador. JlmarHoctuka
19 7 JlaGopatopHas pabora yCTpaHEHHE HEUCIIPaBHOCTEW MpPHOOpPOB.
«M3roroBnenue Mozenu GoHTaHA BricTpanBaHue THUNOTE3 HA OCHOBaHUU
3axoH [lackans. /laBnenue B MMEIIMXCA JaHHbIX. KOHCTpyHnpoBaHue
20 g | KHIKOCTSX M rasax. u MojaenupoBanue. PaGora B ManibIx
['unpaBnuyecKkue MamuHBbI. rpynmnax. AHAIU3UPYIOT, BBIOUPAOT U
Coo01mIarnecs: CoCy/bl. 00OCHOBBIBAIOT CBOE pelleHue, NeHCTBUS.
21 9 BriTankuBaromas cusia. 3akoH llpencraBnenue  pesysnbTaToB  MapHOM,
ApxuMesa. rpynmnoBoit jaearenbHocTH. [loaroroBka
TlaGopatopHas pabora COOOIIEHUH M JOKJIAJ0B. Y4YacTue B
22 | 10 | «BprraskuBaromnias cuia. 3aKOH AAMAJIore B COOTBCTCTBHH € TpaBHIaMu
ApXuMesiar. pEeYeBOTO OBEACHUSI.
23 11 biox 3amaqa va 3axon Ilackans,
3aKOH Apxumena.
24 12 brok 3amad Ha 3akoH Ilackans,
3aKOH Apxumena.
5. Cratuka (104) Ananu3z tabnun, rpadukos, cxem. Ilouck
00BSICHEHHUST HaOJI0/1aeMbIM  COOBITHSIM.
25 1 | buok. Periar. Onpenenenue CBOWCTB MPUOOPOB  TIO
PaBHOBecue TBEpABIX TEI. Y CIOBHS YepreKam " MOJIETISIM. AHanms
26 2 paBHOBeCHs. MOMEHT CHIIBL. BOZHUKAIOMIMX MPOOJIEMHBIX CHUTYaIlUH.
[IpaBuI0 MOMEHTOB. HaoOmronath NEeUCTBHE MPOCTHIX
27 3 | Uentp Tsoxectu. MccnenoBanne MEXaHU3MOB. [To3nakomuThCs c




Pa3IUYHBIX MEXAaHUYCCKUX CHUCTEM.

28

KoMOuHMpOBaHHBIC 33a1a49H,
WCIIOJIB3YS YCJIOBHS PAaBHOBECHSI.

29

KOM6I/IHI/Ip0BaHHBIC 3aJa4u,
HCIIO0JIb3Ys YCJIOBUS PABHOBCCHA.

30

Pa6ota Hax npoekTom «biiokuy.
JlaGopaTtopHnast pabota
«HM3roroBneHue padoTaroIIeH
cucteMsl 6510k0B». Odopmienue
paboTHI.

31

Pabora Hag npoekToM «biiokm».
JlaGopaTtopHnas pabota
«M3rorosnenue padboraroiei
cucreMbl 6J10Kk0B». OdopmiteHne
paboTHI.

32

Pabota Hax npoekTom «biiokuy.
JlaGopaTtopHnast pabota
«HM3roroBneHue padboTaroIICH
CHCTEMBI OJIOKOBY.

33

Odopmienne paboTHI.

34

10

3amuTa NpoeKTOB.

(bu3mvIecKoil  MOJCIBIO «abCOJIFOTHO
TBEpOE Teyno». Pemare 3amaun  Ha
pUMEHEHNE ycIIoBUsI(TpaBuiIa)
paBHOBecus pbruara. [IpuMeHsaTs yciaoBue
(mpaBUI0) paBHOBECHS  phlyara Juis
00BsICHEHUS JIeUCTBUA Pa3IUYHBIX
UHCTPYMEHTOB, HCIIOIb3yEeMbIX B TEXHUKE
u B ObITy. Co6opka npubopoB u
KOHCTPYKITUH. Hcnonb3oBanue
M3MEPUTENBHBIX MPUOOPOB. BrImomHeHue
7a00paTOPHBIX W MPAKTHUYECKUX padoT.
Jnarnocruka u YCTpaHEHHE
HEUCIPaBHOCTEH puOOpOB.
BricTpauBanue rumnoTe3 Ha OCHOBAHHH
uMmeronxces naHHeIX. KoHCTpynpoBaHue
U MOJEJIMpOBaHuE. BrinonHenue 3agaHui
0  YCOBEPIICHCTBOBAHUIO  NIPUOOPOB.
Pa3paboTka HOBBIX BapHAHTOB OIIBITOB.
PazpaboTtka u mpoBepka  METOIUKH
JKCIIEPUMEHTAILHOU PaboTHI.

Pabora B manbIx rpymnmnax. AHaJIU3UPYIOT,
BHIOMPAIOT W OOOCHOBBIBAIOT  CBOE
pemenue, gnercreus.  IlpencraBienue
pE3yNbTaTOB MapHOMH, TPYIIIOBOI
nesiteabHOoCTH. [loaroroBka cooOuieHut u
noknanoB. OCyIIECTBISIIOT CaMOOILICHKY,
B3aMMOOLICHKY JEATEIbHOCTU. YUYacTHE B
Jajiore B COOTBETCTBUU C TpaBUIIAMU
pEUEeBOro NOBEICHUS.




KanennapHo-temaTuyeckoe niiaHupoBaHue 8 Kiacc

Ne Komngectso
Tema 3anaTus
1/ No 4acoB XapakTeprucTUuKa BUJIOB JI€ATEIHbHOCTH
I B TEOp | MPaKTH 00yJaromuxcst
us Ka
1. BBenenue (1)
1 1 BBogHoe 3amsarne. llenu wu
3a/1a4u Kypca. 1
TexHuka 0€30MacHOCTH.
2. TemnoBble siBjaenus (12 4)
Paznoobpasue TEIUIOBBIX
2 1 | aenenmii. TemmoBoe pacumpeHue 1
TeJ.
TaGopatopHas pabota CamMocTosATenbHO dbopMynupyroT
3 2 | «3MeHeHus JUIMHBI Tela IIPU 1 TO3HABATENILHYI0  33/ady.  YMEIT ¢
HarpeBaHuU U OXJIAXKICHUN. TIOMOTIIBIO BOIIPOCOB 00BIBATh
Tennonepenaua  HaOnroneHue HCIOCTAOMY IO MH(OPMALHIO.
4 3 | TemwionpoBoHOCTH BOJIbI U 1 Hcnonb3oBanue MU3MEPUTENbHBIX
BO3/IyXa. npuOopoB. BelnoaHeHne 1a00paTOpHBIX U
JlaGopatopHast paGora NPaKTHYECKUX paboT. I[I/IaerOCTI/IKa u
. A «3mepenue YAEIBHOI . yCTpaHEHHE HEHCIIPABHOCTEU MPHOOPOB.
TeILIOSMKOCTH Pa3IIMYHBIX BoicTpanBaHue THUIIOTE3 HAa OCHOBAaHUU
BEIIECTRY. UMEIOINXCA JNaHHbIX. KoHcTpyupoBaHue
IlnaBieHue W OTBEpICBAHHC. U MoJleupoBaHue. BrimonHenue 3aqaHuii
6 5 | Jlaboparopuas paGora «OTiIMBKa 1 MO YCOBEPUICHCTBOBAHUIO  TPUOOPOB.
napabMHOBOrO COMIATHKA Pa3paboTka HOBBIX BapHUaHTOB OIIBITOB.
TlaGoparopHas pabora Pa3pabotka u©  mpoBepka  METOAMKHU
7 6 | «HabmogeHue 3a  IUIABICHHEM 1 JKCIIEpUMEHTaNbHOM paboThl. Pabora B
JTBIaY MaJbIX rpynmnax. AHanu3upyIorT,
Pellenne ONMMIMAIHEIX 3aiad BBIOHpAIOT 2y 00OCHOBBIBAIOT ~ CBOE
8 ! Ha YpaBHEHHE TEIJIOBOTo OanaHca . peIIeHne,  JCHCTBIA. HpeHCTaBHeHHf
Pemienne omumnuaaHbIX 3agad PE3yIILTATOB T1apHou, TPYIIOBOH
9 8 | PACUET TETIOBHIX MPOLIECCOB 1 NeATeNbHOCTH. YdacTHe B Juaiore B
10 9 | JlaGoparopis kprcranmorpad, 1 COOTBETCTBUU C TPaBUIAMHU PEUYEBOTO
TTOBEICHUS.
Ucnapenue u xonaencarusa. Ot
11 | 10 | yero 3aBUCHUT CKOPOCTb MCIAPEHUS 1
KUJIKOCTH?
Cocras aTMocdepsl,
121 11 HaOJI0/IeHNe nepexoja 1
HEHACBHIIIEHHBIX napoB B
HACBIIIICHHBIC.
131 12 BrnaxHocTh BO3AyXa Ha pa3sHBIX 1
KOHTHHECHTAX
3. DuaekTpuyeckue siBjaeHus (84) VYhpaBisoT CBOEW ITO3HABATEIIBHOW U
14 1 Muxkpomup. Monenu aroMma, 1 yaeOHOMU JIeSITeJ'II:HOVCTI)IO IIOCPECTBOM
CYIIECTBOBaBIIME 10 Hayana XIX IIOCTaHOBKU neneu, IJIaHUPOBAHUA,
15 5 WcTopuss OTKpHITUS M JEHCTBUS 1 KOHTPOJI, KOPPEKIIMU CBOUX JICUCTBUN U
TraJIbBAHMYECKOI'0 DJICMEHTAa OLCHKH YCOCIHOCTH YCBOCHHUA.
16 v I/ICTOpI/IH CcO371aHUus BHCKTpO(pOPHOﬁ 1 CpaBHI/IBaIOT crocod u pPE3YIbTAT CBOHUX

MallIHBbI

JIeCcTBU ¢ 0o0pa3lioM —  JIHCTOM




17 OnbiTel  BonbTa. DnekTpudeckuil 1 COIIPOBOXKICHUS. OO6HapyXUBaIOT
TOK B 3JIEKTPOJIUTAX. orkioHeHHs.  OOQyMBIBAIOT — MPUYUHBI
18 Pemenne onuMnuaaHbIX 3a1ad Ha 1 OTKJIOHEHH. Ocy1ecTBISIIOT
3aKOHBI IIOCTOSIHHOTI'O TOKA CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
Habmroienue 3aBucumMoctu Hcnonb3oBanne U3MEPUTENIbHBIX
COIPOTUBIICHUS IPOBOJAHUKA OT npubopoB. BrinmonHenne 1abopaTOPHBIX U
TEMIIEpaTypBhl. OpakTHUecKux pabor. JluarHoctuka H
JIaGoparopHas padboTa yCTpaHEHUE HEUCIPABHOCTEH NpHOOPOB.
«Omnpeenenne CTONMOCTH BeicTpauBanue rumnoTe3 Ha OCHOBAaHUU
U3pacX0J0BAHHOM DJICKTPOIHEPIUH UMCHOIINXCS TaHHbIX. KOoHCTpynpoBaHue
M0 MOIIIHOCTH MOTPEOUTENS U IO A MOACIUPOBAHHUC.
CYETUHKY.
19
20 Pemenune OIMMITHA/IHBIX 327184 1
Ha TEIUIOBOE JEHCTBUE TOKA
iy 3J’[€KTpOMaFHI/ITHI)Ie SABJICHUSL (3q) praBHSIIOT CBOCH IIO3HABATEIbHOU U
21 3JIeKTp0MarHI/ITHme SIBJICHUS. 1 yqe6HOI71 I[eHTeJ'IBHOUCTBIO OCPEACTBOM
DJIEKTPOM3MEPHUTEIBHBIC IIPHUOOPHI. MIOCTAHOBKM  LCICH,  ILUTAHUPOBAHIA,
99 MaruuTHas aHoMajus. MarauTHeIe 1 KOHTPOJIAl, KOPPCKUMH CBOMX NCUCTBHH U
6ypu OLICHKHU YCIELHOCTU YCBOEHHUSI.
CpaBHUBAIOT CNOCO0 U pE3yNbTaT CBOUX
JNCHCTBUH ¢  00pa3lioM —  JIHCTOM
PaSHOBI/II[HOCTI/I COIIPOBOXKICHUS. O6Hapy)KI/IBaIOT
23 JIEKTPOJIBUTATETEH. 1 oTKJIOHEHHS.  OOAYMBIBAIOT  MPUYHHBI
OTKJIOHEHHH. Ocy1ecTBIIsIIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
5. Ontuyeckue siBjenus (74)
24 Hcrounnku  cBeTa:  TEMJIOBHIE, 1
TOMWHCCIICHTHBIO VYrpaBistoT CBOEM IMO3HABATEIBHOW U
IKCIIEPHMEHT nabmonene. Y4eOHOH JeATeNbHOCTBIO T1OCPEICTBOM
25 MHorokpartHoe nsobpaxeHue IIOCTAHOBKM  LeJIel,  IJIaHUPOBaHUS,
fipeiiMeTa B HECKOJIBKHX TIOCKHX KOHTPOJIsl, KOPPEKIIMU CBOUX JIEUCTBUI U
SepKajax. OLICHKHU YCIELHOCTU YCBOEHHUSI.
26 M3roToBUTh MEPUCKOII M C €ro BhIIEISIOT - (hOpMyIHpYIOT
MOMOIIBIO POBECTH HAOMIONIEHHS HO3HABATEbHYIO  IIeb.  BBIIENSAIOT
27 IIpakTHyeckoe UCIOIb30BaHHE KOJIMYECTBEHHBIE XapaKTEpUCTUKU
BOTHYTBIX 3CpKaJl 00BEKTOB, 3aJaHHbBIE CIIOBAMH.
3puTeNnbHbIE WILTIO3UH, [IpyHUMaOT TO3HABATENbHYIO 1LIE€Jlb WU
28 MIOPO’KIAEMBbIE TPETOMIICHUEM 1 COXPAHSIIOT €€ MPH BHIIOJHEHUH y4EOHBIX
ceera. Mupaxu. neiictBuil. OCO3HAIOT CBOM JIEHCTBUS.
. NwmeroT HaBBIKH KOHCTPYKTHBHOTO
29 Pa3BuTHE BOIOKOHHOM ONTHKH. 1 OBIIEHHS B MATBIX TPYTITAX.
30 Hcrnonbs3oBaHne 3aKOHOB CBETA B 1

TCXHHUKC




6. YesoBek u npupoaa (44)

31

ABTOMAaTHKa B HallleH >KU3HH . 1

32 Panmo u reneBunenue 1
33 AJbTepHATUBHBIE UCTOUYHUKHI 1
sHepruu. Buapl a5eKTpocTaHIni
Hayka ceronns. Hayka u
34 YK 8 Y 1

0€e30MacHOCTh TIOJEH.

CamMocTosATENBHO bopmMyIHpyIOT
NIO3HABATEJIBHYIO 3a7auy. YMeKT (Wi
Pa3BUBAIOT) CHOCOOHOCTH C MOMOIIBIO
BOIPOCOB ~ JOOBIBaTh  HEAOCTAIOLIYIO
uHdopmaIuro.




IIpunosxenne 1
Kputepun onenkn 1a00paTopHbIX padoT WM ONBITA - HCCJICJOBAHNS

Kpumepuii

AKKypaTtHOCTh O(hopMIIeHUs (ONHCaHUE) PAOOTHI

Hanuuue pucynka (cxembl) yCTAHOBKU C 0003HAUECHUEM HU3MEPSIeMbIX BETUUHH

Hannuue npaBriibHBIX M3MepeHuii (opopMileHHe U3MEpEeHH B TabuIle, B BUE TpaduKa)

Hanynaue IIpaBUJIbHBIX BBIYMCIICHUM WUJIM aHAJIH3 Ha6J'IIO,Z[CHI/I$I

Hanynaue Pa3BEPHYTOI'0 BEIBOJA, OTPAXKAKOIICTO CYIIHOCTh U3Yy4a€MOI'0 SABJICHUA C YKa3aHUEM
KOHKPETHBIX PE3YJIbTAaTOB

Ipuio:xkenne 2

KpuTepnn OLCHKHU 32aIUTHI IPOECKTA

Kpumepuii

MaTepI/IaJ'I AOCTYIICH U HAY4YCH, HACU PACKPBITHI. KadgecTBeHHOEC M3JI0KEHHIE COACPpIKaHus: YCTKad,
I'paMOTHas p€Ub, IICPECKA3 TCKCTA (I[OHYCKaCTCSI 3a4YUThIBAHHUC I_II/ITaT); HanOoJIee BaKHEIE IIOHATHA,
3aKOHBI U Q)OPMYHLI JAUKTYROTCA IJIA 3aIlIUCH.

Harnsanoe npeaAcCTaBJICHUC MaTCprajia (C HUCIIOJIB30BaHHUEM CXECM, qepTex(eITI, PUCYHKOB,
HCIIOJIBb30BaHHUC Hpe3eHTaHI/II/I)

Hcnons3oBaHue MMPAKTHUYCCKUX MHUHH-HUCCIIEJOBaHUI (HOKEB OHBITa)

KauecTBeHHBIC OTBETHI HA BOIIPOCHI cnymaTeneﬁ 10 TEMEC

Yetko chopMynupoBaHbl BEIBOIbI




IIpunoxenne 3
IIpumep oTyeTa no J1a00PATOPHOI padoTe UM ONBITA - HCCIETOBAHUIO

Tema: « »
(OtBeuaet Ha Bompoc: "Ilo kakomy moBoay aenanu?")

Hean:
(OtBeuaer Ha Bompoc: "Jlis yero nenanu?" Ba)kHO HOMHUTB, UYTO UMEHHO Uelb padomol HaAyeaueaem
Ha 8b1600bl, KOTOPHIE BBl IOJDKHBI CAENaTh B KOHIIE JaHHON paboThl. Llenb A0mKHa COOTBETCTBOBATH
BBIBOJIaM, a BBIBO/IbI - IOCTaBJICHHOM 11€JIH. )

OobopynoBanue:
(OtBeuaer Ha Bompoc: "UTo HE0OXOAWMO JAJs BBIMOJHEHHUS padoTel?", a Takke "Uem HaydHIUCH
MOJI30BATHCS 32 BPEMsI BBITIOJIHEHUSI paboThI?")

Xox padoThi:
(OtBewaer Ha Bompoc: "Uto gemanmu?" Ilo cymiecTBy, 3TO KpaTKWM KOHCIIEKT BalllUuX JICUCTBHH C
o0BbeKTaMH M 000pymoBaHHEM. XoJ paboThl 3a7aércsi B METOAMYECKHX YKa3aHHSIX B pasjelne
"Meroauka BbeInojHeHUus paboThl”. "Meroauka" - 3TO TO, YTO JOJDKHBI cenath. "Xoa paboTsl" - 3TO
TO, YTO CAEJNaNU B peasibHOCTH. KoHeuHO, 00bIYHO OHM coBIagaroT!)

PesyabTars:
(OrBewaror Ha Bompoc: "Uro wnabmomamu?" Wmm: "Uro peructpupoBanmm?" Hamo mnpusecTtn
KOHKPETHBIE ONKCAHUsI CBOMX HAOIOJCHHUI UM KOHKPETHBIE Pe3yJIbTaThl MPOBEAEHHBIX U3MEPEHUH,
BBIPQXCHHBIC B COOTBETCTBYIOINX mudpax. JInbo crenars 3apucoBKH MPEapaToB U PUCYHKOB. )
BapuanTs! npencraBieHus pe3ylibTaToB:

1. Oncanue sIBJICHUS.

2. Tabmuua.

3. Pucynok. HeoOxonumo noanucath Ha3BaHHWE PUCYHKAa U CAEIaTh 00O3HAYEHHUS €ro BaKHEHIINX
neTanei.

BriBoabI:

(OtBeuator Ha Bompoc: "Uto monsum?" OTBedas Ha 3TOT BONPOC CJEAYET HCXOOUTh M3 IeNn
nabopatopHOit paboOThL. ITOM PabOTON BBI UTO-TO JIOJDKHBI OBLIM JOKA3aTh, BOT M HAIUIIUTE, YTO KE
MMEHHO BBI JIOKa3aJIu.)

IIpnioxenne 4
Peduiexcust o0yqaromerocs (B KoOHIe 1a00paTOpHOil padoThI)

v' anoHan(a), ymo...

v' 6bl710 UHMeEpPECHO...

v' 6bl10 mpyodHo...

v menepb A moay...

v’ A no4yyecmeosan(a), ymo...

v’ s npuobpen(a)...
v' A Hay4unca(-nacv)...

v y MEHA nosay4unaoce ...

v’ meHsa yousurno...

v menepb A xou4y...
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