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HanmeHnoBaHue porpaMmMbl

Pabouas mporpamMma BHEYpOUHO# AesTeIbHOCTH 3aMeuaTesbHas hu3uka, 8 kiacce

HOpMaTI/IBHI:IC JAOKYMEHTBI

[Iporpamma cocraBieHa B COOTBETCTBHM C TpeboBaHusiMH DemepaabHOro
TOCYIapCTBEHHOTO 00Pa30BaTEIFHOTO CTAHAAPTa OCHOBHOTO OOIIEro 00pa3oBaHUS
(Ilpukaz Munucrtepcrsa obpaszoBaHus W Hayku Poccuiickort @enepammu ot 17
nekabpst 2010 r. Ne 1897), B penmakuuu Ilpukaza MunoOpnHayku Poccun or
29.12.2014r. Nel644, Ha ocHoBe I[lpuMepHOW MporpaMMmbl OCHOBHOTO OOIIEro
oOpa3zoBanust 1o (u3uke, C UCHOIb30BaHMEM aBTopckol mporpammbl H.C.
[Typsimesa, H.E. BaxxeeBckas (Pusnka: nporpammsl 7-11 kiacesr H.C. ITypeimesa,
H.E. BaxeeBckas / - M.: [ipoda, 2015).

YMK

Llens nporpammel

* HHTEJUICEKTYaIbHOE pa3BuTHe, HOPMUPOBAHUE KauecTB JINYHOCTH,
HEOOXOANMBIX YEJOBEKY JUIs IIOJIHOIEHHOW >KHM3HM B COBPEMEHHOM OOILECTBE,
CBONCTBEHHBIX MAaTEeMaTHYECKOW IEATENbHOCTH: SICHOCTH W TOYHOCTH MBICIH,
KPUTUYHOCTH MBIIUICHHUS, WHTYHMIUH, JIOTHYECKOTO MBIIIIEHHUs, 3JEMEHTOB
QITOPUTMUYECKON KyJIBTYpBI, IPOCTPAHCTBEHHBIX NMPEICTABICHHUH, CIIOCOOHOCTH K|
[IPEOJOJIEHUIO TPYAHOCTE;

* popMupOBaHHe TpeACTAaBJEHMII 00 wuIesIX u Meromax (HU3MKE Kak
YHUBEPCAJIBHOTO SI3bIKa HAYKW M TEXHUKH, CPEICTBA MOJCIHPOBAHMSA SIBICHUN U
[IPOLIECCOB;

* BOCIIHTAaHHE KYJbTYPbl JIMYHOCTH, OTHOUICHHS K (U3UKE KaKk K YacTy
o0LIeYenoBeYecKoil KyIbTypbl, Hrpampomeil oco0yro poib B  OOIIECTBEHHOM

A3BUTHUU.

3amaun mporpaMMBI

e coOmonarh mpaBuiia 0€30IMacCHOCTH U OXpaHbl TpyAa Mpu paboTe ¢ yueOHBIM U
71a00paTOpHBIM 000PYJOBaHUEM;

® [IOHMMATh CMBIC]I OCHOBHBIX (PH3WYECKHX TEPMHHOB: (DU3UUECKOE TETo,
(usmueckoe sBiIeHNEe, PU3NIECKas BEUINHA, IUHNAIB H3MEPEHHS;

® [IOHMMATh POJIb HKCIIEPUMEHTA B TIOJTyYSHUN HAyIHON HH(OPMAIHH;

® NIPOBOJUTH TNpPSIMbIE M3MEPEHUsI (PU3MUECKUX BEIWYMH: BPEMdA, PAcCTOSHHE,
TEeMIlepaTypa; TPpH 3TOM BbIOMpaTh ONTHMANBHBIH CIIOCOO W3MEpEeHHs U
HCII0JIb30BaTh IPOCTEHMIINE METOBI OLIEHKHU MOIPEUTHOCTEN U3MEPEHUI;

® JICTIOJIB30BaTh IIPHU BBIOJHEHWH YYEOHBIX 3a7ad HAyYHO-TIOMYJISIPHYIO
auTepaTypy O (U3MYECKHX SIBICHMSX, CIPABOYHBIE MAaTEPHANbl, PECYpPCHI
Hnurepner.
BBINyCKHUK NOTYYUT BO3MOXHOCTh HAYUUThHCS:

® 0CO3HaBaTh LEHHOCTh HAYYHBIX HCCIEOBAaHHUH, POJIb (DU3MKH B PaCIIUPEHUH
MIPEACTaBICHUH 00 OKpY’KaroIeM MHUpPE U €€ BKJIA/ B YIIydIlICHHE KauyecTBa XKHU3HU;

® CpaBHMBATh TOYHOCTh HM3MEPEHUs (DM3UUECKUX BEIMYMH II0 BEIMYMHE HX
OTHOCHUTENBHOH NMOTPEITHOCTH IPH IIPOBEJCHUH MPSMBIX U3MEPEHUI;

® BOCIPHHUMATH HH(OPMALIIO (PU3NIECKOTO COAEPKaHNS B HAYIHO-TIOMYJIIPHON
JauTepaType M CpeACcTBaX MAacCOBOM WMH(OpMAIMM, KPUTUYECKH OIICHUBAThH
MOJTyYEHHYI0 HH(POPMAIHIO, aHATM3HUPYS €€ COJepKaHNE U JaHHBIE 00 HCTOYHUKE
nHpopmanuy;

® co31aBaTh COOCTBEHHbIE NMUCHMEHHBIC W YCTHBIE COOOLICHUSI O (DPU3MYECKHX
SBJICHUSIX HA OCHOBE HECKOJIBKHX HMCTOYHHUKOB HH(OPMAILUH, CONPOBOXKIAThH
BBICTYIUICHHE NTPE3EHTALEH, YUUTHIBasi OCOOEHHOCTH ayIMTOPUH CBEPCTHUKOB.

® JCIOJIB30BATh MOJyYeHHbIE HABBIKU U3MEPEHUH B OBITY;

® [IOHMMATh POJIM YYEHBIX HAlled CTpaHbl B Pa3BUTHU COBPEMEHHOH (M3MKH U
BIIMSIHAU Ha TEXHUYECKUI M COLMANIBHBIN Tporpecc.

Mecto npenMeTa B yaeOHOM TUTaHE

B coorBercTBuM ¢ yueOHbM mmanoM MBOY ACOI Ha n3ydeHue nporpamMMsl 10
BHCYPOUHOM JCATEIBHOCTH 3aMevaTeNbHast (pr3rka B 8 Kiracce OTBOTUTCS 35 4acoB
B TOJI, 1 9ac B HeIEIIO.

OCHOBHBIC pa3IeIbl JUCIUTUTNHBI (AITH
TEMaTHYECKOE TUIAHUPOBAHHUE C
yKa3aHUEM KOJIMYECTBa YacOB)

- Beenenne 1 gac

- TermoBsIe SBICHMS 12 gacos
- DnekTpuUecKue SIBJICHUS 8 uacoB
- DIeKTPOMArHUTHBIC SIBJICHHS 3 vaca

- ONTHYECKHE SBICHUS 7 4acoB
- UenoBek u mpupoia 4 gaca
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IlnannpyemMbie pe3yibTaThl OCBOEHHSI MPOrPaMMbl BHEYPOUHOI JesITeJIbHOCTH «3aHMMAaTeIbHAasi
¢usnka» (¢ ucnob3oBannem odopynoBanus «Touka pocta») B 8 Kiacce.
Peanm3arust mporpaMMBbI CITIOCOOCTBYET JOCTHKCHHIO CIICAYIONUX Pe3yJIbTATOB:

JIn4HOCTHBIE:

B chepe TMYHOCTHBIX YHUBEPCABHBIX YUCOHBIX JCHCTBUHN YUaIHXCS:

* y4eOHO-TO3HABATEIIBHBIN HHTEPEC K HOBOMY YIeOHOMY MaTepraly U CIIoco0aM pelieHrs HOBOH 3a1a4u;
* OpUEHTAIIMS Ha MOHUMaHHUE MMPUYUH yCIieXa BO BHEYYCOHOM JACSITEIBPHOCTH, B TOM YUCIIC HA CAMOAHAIIN3
¥ CAMOKOHTPOJIb pe3yiibTaTa, Ha aHaJIN3 COOTBETCTBUS PE3yIbTaTOB TPEOOBAHUSIM KOHKPETHOM 3a/1a4H;

* CIOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUCOHOH IEATEILHOCTH,
Obyuarowuticst NOIY4UmM 803MONCHOCMb OJisL POPMUPOBAHUSL:

* BHYTPEHHEH MO3MIMM HIKOJbHHKA HA YPOBHE MOJIOKUTEIHLHOTO OTHONICHHMS K MIKOJIe, TTOHUMAaHUS
HEOOXOIMMOCTH yYCHUS, BRIPAKCHHOTO B TIPEOOJIaIaHIK YIeOHO-IT03HABATEIHHBIX MOTHBOB;

* BBIPOKEHHOM YCTOWYNBOM y4eOHO-103HABATEIHPHON MOTHUBALIUY YUCHUS;

* YCTOWYUBOTO Y4eOHO-IT03HABATEILHOIO0 HHTEPECca K HOBBIM OOIITUM CTIOCO0aM peIIeHus 3aad.

MeTtanpeamMerHsbie:

B cdepe peryJsiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUN yUyalluxcs:

* IUIAHUPOBATH CBOM JCHCTBUSA B COOTBETCTBUHU C IIOCTABJICHHOMN 3a7a4€il U yCIOBHUIMU €€ peaan3alni, B
TOM 4YKCJIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh YCTAHOBJICHHBIE [TPaBUJIa B IUTAHUPOBAHUM U KOHTPOJIE CIIOCO0A pEelIeHMUS;

* OCYLIECTBJIATh UTOTOBBIN U ITOLIATOBBIA KOHTPOJIb 110 PE3YJIbTaTy;

* OLICHMBAaTh IPABUWIBHOCTH BBIIIOJHEHUS JEHCTBHS HA YPOBHE aJCKBATHOW PETPOCIEKTHUBHON OLICHKH
COOTBETCTBUS pe3yJIbTAaTOB TPEOOBaHUAM JAHHOM 3aJjauu U 3aJa4HOM 001acTH;

* aJICKBaTHO BOCIPUHUMATh IPEJIOKEHUS U OLIEHKY YUYHUTENICH, TOBAPUILEH, POJUTENEH U IPYTUX JIOACH;
* pa3nn4aTh Coco0 U pe3yIbTaT ACUCTBUSL.

Obyuarowuiica nOIyYUm 603MOACHOCIb HAYYUMCA!

* B COTPYJHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yueOHBIE 3aJ1auu;

* IPOSIBJIATDH [T03HABATENbHYIO HHUIIUATHBY B yU€OHOM COTPYIHUYECTBE;

* CAMOCTOSTENBHO a/IEKBaTHO OLIEHUBATh [IPABUILHOCTD BHIMIOJIHEHUS IEHCTBHSI U BHOCUTh HEOOXOMMBbIE
KOPPEKTHUBBI B UCIIOJIHEHUE KaK 10 X0y €r0 pean3aliy, TaK U B KOHLE JEHCTBHUA.

B cdepe no3naBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUH yUAIIUXCS:

* OCYIIECTBJIATH IOUCK HEOOXOAMMON HH(pOpMAlMM M BBIIOJHEHUS BHEYUYEOHBIX 3aJaHUN C
WCTIOJIh30BaHUEM YUEOHOH JINTEPATYPHI M B OTKPHITOM HH(POPMAITHOHHOM MIPOCTPAHCTBE, SHIIUKIIONEINH,
CIPAaBOYHHUKOB (BKJIIOYAs JIEKTPOHHBIE, HU(PPOBBIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

WNHurepHera;

* OCYUIECTBJIATH 3aMuch ((PHUKCalnio) BEBIOOPOUHOH HHPOPMALIUN 00 OKpYXkKarollleM MHUpe U 0 cede camoM,
B TOM 4HCJIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOMUTDH COOOIIEHUS, POEKTHI B YCTHOM U MHCbMEHHOU (opMme;

* IPOBOJINTH CPABHEHUE M KJIACCH(DHUKAIINIO TIO 3aJJaHHBIM KPUTEPHSIM;

* yCTaHABJIMBATh PUUYUHHO-CJICJCTBEHHBIE CBSI3U B U3Yy4aeMOM KpyTe SIBIICHUIA;

* CTPOUTH pacCyXIeHHs B (OpMe CBS3H MPOCTHIX CYKIACHUH 00 00BEKTE, €ro CTPOCHWH, CBOWCTBAX H
CBSI3AX;

Obyuarowuiica nOIYUUM 803MONACHOCb HAYYUMBCA.!

* OCYUIECTBJIATh PACUIMPEHHBIN MOUCK MH(OPMAIMK C HCHOJIb30BAHUEM PECYpPCOB OMOIMOTEK U CETH
WNHurepHerT;

* 3aMUCBIBATh, PUKCUPOBATH HH(POPMALIUIO 00 OKPYKAIOIIUX SBJICHUAX ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;
* OCO3HAHHO U MPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHON M MUCbMEHHOM QopMme;

* OCYIIIECTBIATH BBIOOP Hanbosee 3(pPeKTUBHBIX CIOCOOOB PELIeHHUs 3a/1a4 B 3aBUCHIMOCTH OT KOHKPETHBIX
YCJIOBUH;

* CTPOMTH JIOTMYECKOE PACCYX/IEHUE, BKIIIOYAOIEe YCTAHOBIEHUE IPUUYUHHO-CIIEICTBEHHBIX CBA3EH;

* MOTYT BBIUTH Ha TEOPETHYECKHH YpOBEHb PEIICHHUS 3ajad: pElIeHHE IO ONpeAeNICHHOMY IUIaHy,
BJIaJICHHE OCHOBHBIMH ITPHEMaMU PEILIeHUs], 0CO3HAHUS JeSATEIbHOCTH M0 PEILICHHIO 3a/1a4H.
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B chepe KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUN yUaIuXcs:

* QJCKBAaTHO HCIOJb30BaTh KOMMYHUKATHUBHBIE, IPEXKIE BCErO - PEUEBBIC, CPEICTBA JUISl PEILICHUS
Pa3IMYHbIX KOMMYHUKATHUBHBIX 337a4, CTPOUTh MOHOJIOTHUYECKOE COOOIIEHHUE, BIaJETh IUATOrMUEeCKON
(dopMoOli KOMMYHUKAIIUH, UCHIOIB3Ysl, B TOM uucie cpenctBa U uHCTpyMeHThl UKT 1 nuctaHunoHHOTO
OOIICHMS,

* JIONyCKaTh BO3MOJYKHOCTH CYILIECTBOBAHMs y JIOACH pa3iIMYHBIX TOYEK 3PEHHs, B TOM UHUCIE HE
COBMAJAIONINX C €ro COOCTBEHHOW, W OPHEHTHUPOBATHCA HA TO3HMIMIO TMapTHEpa B OOUICHUH U
B3aMMOJCICTBUY;

* YYUTBIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPIHHALMY PA3JIMYHBIX [TO3ULIUN B COTPYITHHUYECTBE;

* (hopMynupoBaTh COOCTBEHHOE MHEHHE U TO3ULHIO;

* JIOTOBApUBAThCA M MPUXOAUTH K OOIIEMY pPEIICHHI0O B COBMECTHOM AESTENbHOCTH, B TOM 4YHCIIE B
CUTYyalluu CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiica nOIYYUM 803MOACHOCIb HAYYUMBCA.!

* YUUTBIBATh U KOOPAUHUPOBATH B COTPYJHUYECTBE OTIMYHBIE OT COOCTBEHHOMN MO3ULIUU IPYTUX JIHOACH;
* YUUTHIBATh Pa3HbIE MHEHUSI U HHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHUH U MOAXO00B K PELICHHUIO TPOOIEMBI;

* apryMEHTHPOBATh CBOIO ITO3ULIHAIO ¥ KOOPAUHUPOBATH €€ C NO3ULUSIMHU IAPTHEPOB B COTPYAHUYECTBE IIPU
BbIpAOOTKE OOIIEro pelieHusl B COBMECTHON AEATENbHOCTH;

* 3a/1aBaTh BONPOCHI, HEOOXOAUMBIE /ISl OPTaHU3ALUKU COOCTBEHHOM JESATENILHOCTH U COTPYIHUYECTBA C
[IapTHEPOM,;

* OCYILLECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYJHUUECTBE HEOOXOAMMYIO B3aUMOIIOMOIIIb.

IIpeamerHsble:

- OPHEHTHUPOBATHCSA B SBICHUSAX U 00BEKTAX OKPYIKAIOIIEr0 MUPA, 3HATh TPAHUIIBI UX TPUMEHUMOCTH;
- IOHUMAThb OIpeieeHHs PU3NUECKUX BEIUUMH U IIOMHUTH OIpeAesone GopMyJbl;

- TOHUMATh KaKUM (PU3UYECKUM MPHUHIIUIIAM U 3aKOHAM MOJIYUHSIIOTCS T€ WM UHBbIE OOBEKTHI U SBICHUS
MIPUPOLEL,

- 3HaHHE MOJIENU TIOMCKA PEIIeHUH sl 3a7a4 1Mo (Pu3uKe;

- 3HATb TCOPCTUUCCKHUEC OCHOBBI MATCMATHUKH.

- IPUMEYATh MOJICTIH SIBJICHUN U OOBEKTOB OKPYIKAIOLIETO MHUPA;

- AHAJIM3UPOBATH YCIOBUE 3a]1a4H;

- nepedopMyIIMPOBATh U MOJICIHPOBATH, 3aMEHSITh UCXOHYIO 3aa4y IPYTrou;

- COCTaBJIATH IUIaH PEIICHUS;

- BBIJIBUTATh U MPOBEPSTH MIPEyIaracMble JUIsl PELLIEHUS TUIIOTE3bL;

- BJIaICTb OCHOBHBIMU YMCTBCHHBIMHU OIICpAIUAMU, COCTABIAIOIMIUMHA ITONCK PCIICHUA 3aa4u.

Conep:xaHue NporpaMMbl BHEYPOUHO# 1eSITeJIbHOCTH

TermioBble sIBJICHUS.
TennoBoe pacuupenue tein. [Ipoueccs! miaBaeHnus U OTBEpEBaHUS, UCTIAPEHUS U
KoHAeHcanuu. Temonepenaya. BiaaxkHOCTh BO3/1yXa Ha pa3HbIX KOHTHUHEHTAX.
Hemoncmpayuu: 1. Habnmonenue TassHus JibJa B BOJIE.
2. CKOpOCTh HCHIapEHHUSI PA3JIMYHBIX KUJKOCTEN.
3. TennoBble ABUraTenu Oyaymiero.
Jlabopamopuvie pabomul (¢ ucnoab3oBaHueM odopyaoBanus «Touka pocTay)
1. I3MeHeHus: AUHBI Teja PU HarpeBaHUU M OXJIaXKICHUH.
2. OrnuBKa napaMHOBOTO COJIATHKA.
3. HaGmoieHue 3a riaBjIeHUEM Jiba
4. OT 4ero 3aBUCHT CKOPOCTh UCIAPEHHUSI JKUJIKOCTH?
5. HaGmroieHue TemIonpoBOAHOCTH BOJIBI M BO3LyXa.
Xapakmepucmuka 0CHOBHBIX U008 0EAMENbHOCTU.
CamocrosTenbHO (POPMYJIUPYIOT MO3HABATEIbHYIO 337ady. YMEIOT C MOMOILBIO BONPOCOB JOOBIBATh
HeJocTarouy0 nHpopManuio. Mcnonb3oBanue N3MEpPUTEIBHBIX IPUOOPOB. BrinosHeHne 1a00paTOPHBIX
U MpaKkTUYecKuX paboT. Jlnarnoctuka u ycrpaHeHue HeucnpaBHocTeil mprudopos. BeicTpanBanue runores
Ha OCHOBAaHUM MMEIOIINXCS NaHHbIX. KOHCTpyHpoBaHUe U MOJIETUPOBAHUE.
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BrimonHeHue 3amaHuii IO YCOBEPIIEHCTBOBAHUIO TPUOOPOB. Pa3paboTka HOBBIX BAapHAHTOB OIIBITOB.
Pa3paboTka W mpoBepka METOAMKH OSKCIEpUMEHTANbHON paboTel. PaboTa B Mambpix Trpymmnax.
AHanM3UpyIoT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, aeucTBus. lIpencraBieHue pe3ynbTaToB
MapHOM, TPyNNOBOM AEATENBHOCTH. Y4YacTHE€ B JMAJOre B COOTBETCTBUU C IPaBUJIAMU PEUYEBOIO
IIOBCACHU.

DJIeKTpuYecKHe SIBJICHHUS.

Muxkpomup. Mognenu aroma, cymiectBoBaBmme a0 Hayana XIX. Hcropuss OTKpeITMS W JEUCTBUSA
raJpBaHMYECKOro dieMeHrta. Mcropus coszmanms snekTpodopHoit Mammbbel. Omnbeir  Bombra.
DNEKTPUUECKUN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ icnosib3oBaHueM odopynoBanus «Touka pocray)

1. Monenu aTtomoB.

2. 'anpBaHUYECKHE DIIEMEHTHI.

3. Pabota snekTpohopHON MaIIuHBbI.

4. Onbitel BonbTa u ["'anpBaHm.

Jlabopamopnule pabomul:

1. Co3nanue rajJbBaHUYECKUX JIEMEHTOB U3 MOJAPYUYHBIX CPE/ICTB.

2. DNEKTPUYECKUN TOK B KUIKOCTSX.

Xapaxmepucmuka OCHOBHBIX BUJIOB JI€ATEIbHOCTH:

VYhpaBisioT cBoeil MO3HAaBaTENbHOW M Y4YeOHOM JesATENbHOCTHIO IOCPEICTBOM IIOCTAHOBKU LIENEH,
IUTAHUPOBAHMSI, KOHTPOJIS,, KOPPEKIIUN CBOUX JIEUCTBUN M OLEHKH YCHEIIHOCTH ycBOeHUs. CpaBHUBAIOT
croco0 U pe3ybTaT CBOUX ACUCTBUI C 00pa3LiOM - TUCTOM CONPOBOKACHUSA. OOHAPYKUBAIOT OTKIOHEHHUSI.
OO6ayMBIBaIOT TPUYMHBI OTKIIOHEHUH. OCYIIECTBIISIIOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb. Mcrionbp3oBanue
U3MEPUTENBbHBIX NPUOOPOB. BbIMonHeHue 1abOpaTOpHBIX M NpaKTUUECKUX padoT. [luarHoctuka u
yCTpaHEHUE HEUCIpaBHOCTEH MpuOopoB. BricTpanBaHue IUnoTe3 HA OCHOBAHUU HMMEIOIIUXCS JaHHBIX.
KoHcTpyupoBaHnue 1 MOAEINPOBAHHUE.

JIEKTPOMATHUTHBIE SIBJICHUS.

MarautHoe mojne B BemectBe. MaruutHas aHomanus. MarnuTtHele Oypu. PasHoBHIHOCTH
JIEKTPOU3MEPUTENBHBIX PUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOIBUTATENICH.
Jemoncmpayuu (¢ icnoib30BaHueM o6opynoBanusi «Touka pocra»):

1. HarnmsigHOCTh NOBEIEHUS BELIECTB B MATHUTHOM I10JIE.

2. [Ipe3eHTanuiyi 0 MarHUTHOM I10Jie 3eMJIM M O MAarHUTHBIX OypsIX.

3. JleMoHCTpalus pa3HOBUIHOCTEH 3I€KTPOU3MEPUTENIBHBIX IPUOOPOB.

4. HarnsaqHOCTh pa3sHOBUAHOCTEN 3JIEKTPOIBUTATEIIEH.
Jlabopamopnule pabomei: 1. ViccnenoBanue pa3iuuHbIX 3JEKTPOU3ZMEPHUTEIbHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHBIX U008 0esAMENbHOCHU.

VYrpaBisioT cBoeil MO3HABaTENbHOW W Y4YeOHOM JeATENbHOCTHIO TOCPEICTBOM IOCTAaHOBKU LIENIEH,
IUTAaHUPOBAHUS, KOHTPOJIS, KOPPEKIIMN CBOUX JIEHCTBUN M OLIEHKU YCHEIHOCTH ycBoeHUs. CpaBHUBAIOT
croco0 U pe3ybTaT CBOUX AEUCTBUI ¢ 00pa3LioM - TUCTOM CONPOBOXKACHUS. OOHAPYKUBAIOT OTKIOHEHHUS.
OO61yMBIBatOT IPUYMHBI OTKJIOHEHUN. OCYIIECTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOb.

Onruyeckue siBJICHUS.

HcTouHMKM cBeTa: TEIJIOBBIC, TIOMUHECLIEHTHbBIE, UCKYCCTBEHHBIE. M3roToBNIeHNE KaMepsl - 00CKypa U
HCclieIoBaHNe U300paKeHUs C MOMOIBI0 MoIeT. MHOTrOKpaTHOe U300paskeHne MpeMeTa B HECKOIbKUX
IUIOCKUX 3epKanax. M3roToBUTh MEPUCKON U C €ro MOMOIIbI0 MpoBecTH HaOmoaeHus. [Ipakrndeckoe
WCIOJIb30BaHNE BOTHYTHIX 3€pKaJl. 3pUTeNIbHbIE WILTIO3UH, TOPOKIaeMble MpeIoMIeHreM cBeTa. Mupaxu.
Pa3BuTHe BOJIOKOHHOM onTHKU. Vcoap30BaHNE 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ncnosib3oBanueM ooopynoBanusi «Touka pocray)

1. Pa3nnyHble ICTOYHHUKY CBETA.

2. N3o6paxkeHue npeameTa B HECKOIbKUX MJIOCKUX 3epKajiax.

3. U300paxxeHne B BOTHYTHIX 3epKajax.

4. Ucnionb30BaHNE BOJIOKOHHOW ONTHKH.

5. YcrpoiictBo (hoToanmapaToB, KHHOMPOEKTOPOB, KaJICHI0CKOIIOB.

Jlabopamopusie pabomol.
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1. M3roToBneHne KaMepbl - 00CKypa U UCCIeT0BaHHE N300PaKEHHS C TIOMOIIBIO MOZIEITH.

2. [IpakTHyeckoe MPUMEHEHHUE MIIOCKUX 3epKall.

3. IIpakTHueckoe UCIIOIb30BaHUE BOTHYTHIX 3€pKall.

4. M3roToBieHe NepUCKONa U HaOII0IEHHsI ¢ IOMOILBIO MOJIEIH.

Xapakmepucmuka 0CHOBHBIX 8UO08 0ESAMENbHOCHIU.

VYrpaBisioT cBoeil MO3HaBaTENbHOW M Y4eOHOM JesATENbHOCTBIO IOCPEICTBOM IIOCTAHOBKU LENIEH,
IUTAaHUPOBAHMSI, KOHTPOJIS,, KOPPEKIIMKU CBOUX JIEHCTBUI M OLIEHKU YCIIEHIIHOCTH YCBOEHUS. Briaenstor u
(GOopMYIHMpYIOT TO3HABATENbHYIO II€fb. BBINENSAIOT KOJWYECTBEHHBIE XapPaKTEPUCTHKH OOBEKTOB,
3a/laHHble cioBaMU. [IpHHHMMaIOT MO3HABaTENbHYIO LIEIb U COXPAHSIOT €€ MPH BBHINOJIHEHUU YUEOHBIX
neiictBuil. Oco3HaIOT CBOM AeicTBUS. FIMEIOT HABBIKM KOHCTPYKTUBHOI'O OOIIEHUS B MaJIbIX IPYMIaXx.

Yes10BeK U npupoaa

ABTOMaTMKa B HameW Xu3HU. [IpuMepbl HCHOIb30BaHUS ABTOMATHYECKUX YCTPOMCTB B HAayKe, Ha
pou3BoCTBE U B ObITy. CpezctBa cBsa3u. Paano u teneBuneHne. AjabTepHATUBHbBIC HCTOYHUKH SHEPIHH.
Bunel snexkrpocranuuii. Heo6Xo1MMOCTh SKOHOMHUU MHPUPOTHBIX PECYPCOB M HCIIOJIB30BAHMS, HOBBIX
9KOJIOTUYHBIX U Oe30macHbIX TexHosorui. Hayka u 0ezonmacHocTsb Jtoeil.

Jlemoncmpayuu: 1. hpoToMaTepuansl U CIaiabl 1O TEME.

Jlabopamopnvie pabomei: 1. 3yuenue neiicTBUN CpeACTB CBSA3U, PAJANO U TEIEBUACHUS.
Xapaxmepucmuka 0CHOBHBIX 8U008 OesIMEeNbHOCHIU:

CamocrosTenbHO (OPMYIHUPYIOT MO3HABATENbHYIO 3ajauy. YMEIT (MM pa3BUBAIOT) CHOCOOHOCTBH C
TTOMOIIIBIO BOITPOCOB JOOBIBATh HEIOCTAIONTY IO HH(OPMAITHIO.

®opMbI OpraHu3anuy 06pa3oBaTeILHOIO Npolecca:

- TpyIIIIOBas;

- UHAMBUyaJIbHAS;

- ppoHTaNBHAS.

Beayuiue TexHoJsiorum:

Hcnonb3yrorcs  37€MEHTHl  CHEAYIOUMX  TEXHOJIOTMH: MPOEKTHas, MpOOJIEMHOro  Oo0y4eHws,
MH(POPMALMOHHO-KOMMYHHUKALMOHHAS, KPUTHYECKOTO MBILUIEHUS, TPOOJIEMHOI0 1MaJIora, UrPoBast.
OcHoBHBIE MeTOABI PA00THI HA YPOKe:

BenyummMu  Meronamu  oOy4yeHMs — SIBIISIFOTCS:  YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOro
MO/IETTUPOBAHUS, AKCUOMATUYECKUI METO/.

DopMbI KOHTPOJIA:

Tax kak 3TOT Kypc SBJIS€TCS AOMOJHUTENBHBIM, TO OTMETKA B OajljlaX HE CTaBUTCA.

VYuyamuiics yduTcs OLEHMBATh ce0sl U JPYTHX caM, YTO IO3BOJISIET pa3BUBaTh YMEHHUS CaMOaHalIM3a U
CIOCOOCTBYET PAa3BUTHIO CaMOCTOSITENIBHOCTH, KaK CBOWCTBY JIMYHOCTH Yyuamlerocs. BelsBieHue
IIPOMEXYTOYHBIX U KOHEUHBIX PE3yJIbTATOB YHAIUXCS MPOUCXOANUT YEpe3 MPAKTUUECKYIO AESITEIbHOCTD;
3aueTHbIe PadOTHI:

* TeMaTH4YecKas Moja0OopKa 3ajad pa3jIMYHOrO YPOBHS CJIOKHOCTH C NPEICTaBIEHHUEM pPa3HbIX METOJOB
pEIICHUST B BHJIC TEKCTOBOI0 JAOKYMEHTA, Mpe3eHTaluu, GudNI-aHuMAIM|, BUAEOPOJIHKA 1 Web -
CTpaHMIbI (caiiTa)

* BHICTaBKa [TPOEKTOB, MPE3CHTALINN;

* JIEMOHCTpAIUsl AKCIEPUMEHTa, KAaueCTBEHHOM 3aJayd C KauyeCTBEHHBHIM (YCTHBIM MM B BHJE
MIPUJIOXKEHHUS, B TOM YHCIIe, TPe3eHTalMel) OMUCcaHleM IIpoliecca Ha 3aHITHH, (pecTUBalie SKCIIEPUMEHTOB;
¢bu3nyeckre oOIMMITHUAIBL.
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TemaTnueckoe MJIAHMPOBAHME Y4EOHOT O IIPeIMETA
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1 | BBeaenue 1 1
2 | TemioBbIe ABJICHUHA 6 2 12
3 | DnekTpuyecKue siBJIEeHUS 4 2 2 8
4 | DjeKTpOMArHUTHBIE SIBJIEHHUS 3 3
5 | OnTnyeckue AABJICHUSA 4 3 7
6 | YenoBek u mpupojaa 4 4
HUroro: 22 6 7 35
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KanengapHo-temaTnyeckoe nJaHUPOBaHHE

Hara Hcnonb3oBanue
POBEICHUS 000pyI0BaHUS IICHTPA
Ne €CTECTBEHHOHAY4YHOU U
i Tewma 3aHsATUS X HOTOIICCKO pUMEYaHUE
Ilnan | dakt HAIIPaBJIEHHOCTEN
«Touka pocTa»
1. BBenenue (14)
1 02.09 Broanoe 3anstue. llenn u 3amaun | Komneroreproe
Kypca. TexHuka 6€30macHOCTH. 00opy10BaHuE
2. TensioBble siBjienns (12 v)
2 09.09 PaznooOpasue TemoBbix sBieHuil. | KommnbrorepHoe
TemnoBoe pacmmpeHue Tell. 000pyI0BaHUE
3 16.09 JlaboparopHast paboTa O6opynoBaHue st
«M3MeHeHMs [UTHHBI Tella TIPU 1abopaToOpHBIX paboT
HarpeBaHUU U OXJIAKICHUI. YYCHUYECKUX OMBITOB
4 23.09 Tennonepenaua Habmronenue O6opynoBanue IS
TETUIONPOBOJHOCTH BOJIBI JIEMOHCTpAIHA
BO3/yXa.
5 30.09 JlaboparopHas paboTa O6opymoBaHue IS
«M3mepenue ynenpHOU 1abopaTopHbIX paboT u
TETUIOEMKOCTH Pa3IUIHBIX YYCHUYECKUX OIBITOB (Ha
BEIIECTBY. 0a3ze KOMIUIEKTOB ISt
6 07.10 [TnaBneHue u oTBEpACBAHHUE. oIS
JlabopaTopHas pabora «OTiIHBKa
napapuHOBOTO CONIATHKAY
7 14.10 JlaboparopHast paboTa O6opynoBaHue st
«Habmoienne 3a 1iaBieHUEM 1a00paTOPHBIX PAbOT
JBI2» YYCHUYECKUX OMBITOB
8 21.10 Pemenue onmuMnnaaHeIX 3aqa4 O6opynoBaHue TS
Ha YpaBHEHUE TEIIOBOTO OaJlaHca | TEMOHCTpaIHid
9 28.10 Pemenue onmuMmuaaHbeIX 3a0a4 O6opynoBanue IS
Ha pacy€T TETUIOBBIX MTPOIECCOB JIEMOHCTpAIi
10 | 11.11 JlaGopaTopus kpuctamiorpadpuu.
11 | 18.11 Hcmapenue n KoHaEHCAITHS. O6opynoBaHue TS
JIEMOHCTpALMi
12 | 25.11 CocraB atmocdepsl, O6opynoBaHue TUTS
HaOJroIeHue epexo/a JIEMOHCTpAIHiA
HEHACHIIICHHBIX TTAPOB B
HACBIIIICHHBIE.
13 | 02.12 BnaxxHocte Bo3myxa Ha pasHbiX | O6opynoBaHue TUISL
KOHTHHEHTAX JIEMOHCTpPAIHHA
3. DyeKTpUYecKue siBjieHus (84)
14 | 09.12 Mukpomup. Mojienu aToma, O6opynoBaHue TUTS
cylecTBoBaBme 10 Hagayna XI1X JIEMOHCTpALMi
15 |16.12 Hcropust OTKpBITHS U JEHCTBUS KommbrorepHoe
TJIbBAHUYECKOTO JIEMEHTA o0opy0oBaHue
16 | 23.12 Hctopus co3zganust 35ekTpodopHoit
MAIIIAHBI
17 | 13.01 OneiTel BonbTa. Dnekrpudeckuit KomnerorepHoe
TOK B JICKTPOJIUTAX. 000pyI0BaHNE
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18 | 20.01 Pemrenne onmuMnnaaHeIX 3a1a4d Ha O6opynoBaHue TUTS
3aKOHBI IIOCTOSTHHOTO TOKA JIEMOHCTPAIIHIA

19 | 27.01 HaOmronenne 3aBucuMocTu O6opynoBaHue TUTS
COTMPOTUBIICHUS TIPOBOIHUKA OT JIEMOHCTpAIIHIA
TEMIIEPATYPHI.

20 | 03.02 JlaboparopHast paboTa O6opynoBaHue IS
«OmpeneneHue CTOUMOCTU 7a00paTOpHBIX paboT
M3pacXOJOBAHHOM 3JIEKTPOIHEPTUHU | YUEHUYECKUX OIBITOB (Ha
110 MOITHOCTH MOTPEOUTEIS U 1O 0a3e KOMIUICKTOB ISt
CUETUHKY» ors

21 |10.02 Pemenue onmuMmuaaHbIX 3a0a4 O6opynoBanue IS
Ha TEIUIOBOE JICHCTBHE TOKA JIEMOHCTPAIHHA

4. DJIeKTPOMATrHUTHbBIE siBJIeHus (34)

22 |17.02 DJIIeKTPOMAarHUTHBIC SIBIICHHUS. O6opynoBaHue TUTS
DJIeKTpOU3MEpHUTEIbHBIC PHOOPHL. | IEMOHCTPALUI

23 | 24.02 MaruautHas anomanusi. MarautHele | O0opynoBaHue IS
Oypu JIEMOHCTpAIHit

24 | 03.03 PaznoBHHOCTH
IMEKTPOABUTATEICH.

5. OnTuyeckue sipjieHus (74)

25 | 10.03 HcTouHMKH CBeTa: TEIIOBEIE, O06opynoBaHue TS
JTFIOMUHECIICHTHBIE JIEMOHCTpAIHiA

26 | 17.03 MHuorokpatHoe n300paxxeHue
npeMeTa B HECKOJIBKHX TIOCKHX
3epKajax.

27 | 24.03 MBroToBUTH MEPUCKOIT U C €TO OGopynoBaHue TUTST
TIOMOIIBIO0 TPOBECTU HAOTIOACHHS | TEMOHCTpAIIHiA

28 | 07.04 [IpakTuueckoe uCIoab30BaHNE Ob6opynoBaHue TUISE
BOTHYTBIX 3€pKall JEMOHCTpPAIIHA

29 | 14.04 3puUTenbHbIE WILTIO3UH, OGopynoBaHue TUTST
MOPO’K/Ia€MBbI€ MIPEIIOMIICHUEM JIEMOHCTpAIIHi
cBera. Mupaxu.

30 |21.04 Pa3BuTHE BOJJOKOHHOM ONTHKH

31 | 28.04 Hcnonbs3oBaHne 3aKOHOB CBETA B
TEXHUKE

6. YesroBek u npupoaa (44)

32 | 05.05 ABTOMAaTHKa B Halllel )KU3HU. KomnerorepHoe

33 | 12.05 Panguo u TenesuaeHne obopyioBanue

34 | 19.05 Bunel nomex paguonpuémy
O6opbs0a ¢ HUMU

35 |26.05 AJnbTepHaTUBHBIE UICTOUYHUKH
SHEpruu. Buasl 2eKTpoCcTaHINM

COT'JIACOBAHO
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