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IHosicHuTebHASA 3aNMCKa

Pabovas mporpaMmMa BHEYpOUHOH JEATEIBHOCTH 1O (Pu3MKe i 7 - 9 KIIaCCOB COCTaBJICHA
Ha OCHOBE NMPUMEPHOH IporpamMmsl 1o ¢usuke st 7 — 9 kimaccoB (moa penakmnueit Kysnermosa
A.A.), M.: IIpocBemienue», 2017 1 coOTBETCTBYET
- OepepanpHomMy 3akoHy «O0 oOpa3zoBanum B Poccmiickoit ®enepamum» Ne273-D3 ot
29.12.2012 rona;
-OenepanbHoMy  00pa3oBaTeIbHOMY — CTaHJApTy  OCHOBHOTO  oOmiero  oOpa3oBaHus,
YTBEPXKAEHHOMY NpHKa3oM MuHucTepcTBa oOpazoBanus u Hayku P® Nel897 or 17.12.2010
roja;
-IIpuka3sy MunucrepcrBa obpasoBanust u Hayku P® Nel577 or 31.12.2015 r» O BHeceHuu
U3MEHEeHUH B (enepanbHbli 00pa3oBaTENbHBIM CTaHIAPT OCHOBHOTO O0OIIEro oOpa3oBaHUA,
YTBEP)KIAEHHBIN npukazoM MunHcTepcTBa 00pa3zoBanus U Hayku PD» Nel897 or 17.12.2010
roja»
-O0pa3oBartesbHON ITporpaMMe OCHOBHOTO O0IIero 00pa3oBaHus;
-YyeGHoMy 1any OVY;
- [IpumepHOit mporpaMme OCHOBHOTO 001IeT0 00pa3oBanus 1Mo Gpu3nke (6a30BbIi YPOBCHB).

[Iporpamma paccuutana Ha 35 yacoB — 1 yac B HeJIelIO

Jannast paboyasi mporpamMma BHEYPOUHOM JeATeNbHOCTH O (usmke aig 7 — 9 kiaccos
cocraBieHa Ha ocHoBe OOIl OOO MKOVY «Kopuunckas COIL» umenu ['eposs CoBerckoro
Cowsza UM.M.JlagymkuHa u ¢ y4€TOM METOJIMYECKMX PEKOMEHJAIMK 10 CO3JaHUI0 U
(GYHKIIMOHUPOBAHUIO B 00IIE00Pa30BATEIbHBIX OPTaHHU3AIMAX, PACIOJIOKEHHBIX B CEIbCKOU
MECTHOCTH W MAaJIbIX TOPOJAax, IEHTPOB 00Pa30BaHMs €CTECTBEHHO-HAYYHOW U TE€XHOJOTHIHON
HanpaBneHHocTe  («Touka poctay) (YTBEpXKAEHBI  pacropsbkeHueM  MUHHCTEpCTBa
npocseuienust Poccuiickoit ®epepanuun ot 12.01.2021 r. Ne P-6) u mnpenycmarpuaer
NpOBE/ICHUE 3aHATUH C UCTOIb30BaHNUEM 000pyioBaHMs LieHTpa «Touka poctay

Ilnanupyembie pe3yiabTarbl OCBOCHHUS INPOrPpaMMbI  BHEYPOYHON  JAeATEJbHOCTH
«3anumaresibHass ¢Qu3nMKa» (¢ McnoJb3oBaHueM obGopyaoBanust «Touka pocra»)B 7-9
KJaccax.

Peanuzarust mporpamMmsel criocoOCTBYET JOCTHIKEHHIO CIEIYIONUX Pe3yabTATOB:
JInyHOCTHBIE:

B cdepe MMYHOCTHBIX YHUBEPCABHBIX YU€OHBIX AEHCTBUHN ydalluXcs:

* yueOHO-II03HABaTEIbHBIH HMHTEPEC K HOBOMY Y4eOHOMY MaTepuany M croco0aM pemeHHs
HOBOM 3aJa4HU;

* OpUEHTAlMs Ha MMOHMMAaHME MPUYHMH ycliexa BO BHEYUYE€OHOW NeATEIbHOCTH, B TOM YHUCIE Ha
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3ysbTara, Ha aHaJU3 COOTBETCTBHUS PE3YJIbTAaTOB TPeOOBAHUSAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH eI TeTbHOCTH;
Obyuarowuiics NOIYYUM 03MOACHOCMb O (POPMUPOBAHUA!

* BHYTPEHHEH IO3MIMM IIKOJIbHMKA HAa YPOBHE IOJOXHUTEJIBHOTO OTHOLIEHUS K IIKOJE,
MOHMMAaHUS HEOOXOJIMMOCTH YY€HUs, BRIPAXKEHHOIO B MpeolialaHuu yueOHO-TI03HaBaTeNbHbIX
MOTHBOB;

* BBIpQKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUN YYEHUS;

* YCTOMUYMBOTr0 yueOHO-T103HABATEILHOIO HHTEPECA K HOBBIM OOIIMM CrIoco0am perieHus 3a/1ad.

MeranpeamerHsble:
B cdepe peryasiTHBHBIX YHUBEPCATbHBIX yUEOHBIX AEHCTBUM ydaIuXxcs:

¢ IINIAaHUPOBATHL CBOU I[CﬁCTBHH B COOTBETCTBHH C IIOCTaBJICHHOM 3az[aqel71 U YCIOBUSAMU €€
pcajmsann, B TOM YUCJIC BO BHYTPCHHCM IIJIAHEC,



* YUUTHIBATh YCTAHOBJIEHHBIE MPABUJIA B TNIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHNUS;

* OCYILIECTBJIATh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb II0 PE3YJIbTATY;

* OLICHMBATh IPABWIBHOCTH BBIIIOJIHEHUS JCUCTBUSA Ha YPOBHE aJCKBATHOW PETPOCIEKTHBHOMN
OLIEHKH COOTBETCTBUS PE3yJIbTaTOB TPeOOBaHUAM AAHHOM 3aJjauu U 3aJauHOi 001acTy;

* aJEKBaTHO BOCIPUHUMATbh IPEIJIOKECHHS U OLICHKY YYMTEJICH, TOBAPUILNEH, POAUTENIEH U
JIPYTUX JIIOJCH;

* pa3nuyarh crocol U pe3yabTaT ACHCTBHSL.

Obyuaiowuiics NOIYUUM 8O3MONACHOCTb HAYYUMCA!

* B COTPYAHMYECTBE C YUUTEJIEM CTaBUTh HOBbIC yueOHBIC 3a/Ia4H;

* IPOSIBJIATH [103HABATEIbHYIO MHULIUATUBY B YU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIBHO aJeKBAaTHO OLICHHUBATh IPABUIIBHOCTH BBIIIOJIHEHUS JEHUCTBUS U BHOCHUTH
HE00XO/UMBbIE KOPPEKTHBBI B MCIIOJIHEHHE KakK IO XOAYy €ro pealu3alud, TaKk U B KOHLE
JICHCTBHS.

B cdepe no3naBaTesIbHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUH yJaIIUXCS:

* OCYILIECTBJIATh MOUCK HEOOXOIUMOM MH(pOpPMALUU Ul BBITOJHEHHUS BHEY4YEOHBIX 3aJaHuil ¢
UCIIOJIb30BaHUEM Y4YeOHOH JIUTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CHPaBOYHUKOB (BKJIIOYAsl 3JIEKTPOHHBIE, LHM(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNuTepHera;

* OCYIIECTBIIATH 3amuch ((hUKcaruio) BEIOOPOUHON MHGpOpMaAIKH 00 OKpYyKaloImeM MHpEe U O
ce0e caMoM, B TOM 4uciie ¢ nomouiso nHerpymenToB UKT;

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

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

* YCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpYTe SBJICHUN;

* CTPOUTH pacCyXIeHHs B (hopMe CBSA3M NPOCTHIX CYXACHUH 00 OOBEeKTe, ero CTPOEHHUH,
CBOMCTBAX U CBS3aXx;

Ob6yyarowuiics NOIYYUM 03MONCHOCTb HAYUUMBCA:

* OCYIIECTBJISATh PACHIMPEHHBIN NOUCK MH(POPMAIIUU C UCIOIb30BAaHUEM PECYPCOB OMOINOTEK U
cetu MuTepHer;

* 3amuchIBaTh, (PUKCUPOBATH HHGOPMALMIO 00 OKPYXKAIOMIMUX SBJICHUSAX C T[OMOIIBIO
uHctpymentoB UKT;

* OCO3HAHHO U MPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOM (popme;

* OCYLIECTBJIATH BBIOOP Hanbosee 3 (HEeKTUBHBIX CIIOCOOOB pELIeHHs 3a/ad B 3aBUCUMOCTHU OT
KOHKPETHBIX YCIOBUH;

* CTPOUTH JIOTUYECKOE PACCYXKJIECHUE, BKIHOYAIOIIEE YCTAHOBJICHHWE NMPUYMHHO-CIIEICTBEHHBIX
CBsI3€;

* MOT'YT BBINTM Ha TEOPETHMYECKHH YPOBEHb DEILEHUS 3aJad: PEIICHHWE IO OINpPEIEICHHOMY
IUIaHy, BJIaJIeHME OCHOBHBIMU IMpPHEMAMU PEIICHHS, OCO3HAHHUS NESATENIbHOCTH IO PEUICHUIO
3a/1a4H.

B chepe koMMyHUKATHBHBIX YHUBEPCATBHBIX YUEOHBIX EHCTBUI yUalUXCs:

* aJeKBaTHO HCIIOJIb30BaTh KOMMYHHUKATHBHBIC, TPEXKIE BCEro - pEUYEeBBIE, CPEACTBA s
pelIeHus Pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHNE, BIaIETh
JUAJIOTHYeCKON (hOpMONM KOMMYHHUKAIIUHU, WCTIONB3Ys, B TOM YHCJIE CPEICTBA U WHCTPYMEHTHI
HUKT u qucTaHIIMOHHOTO OOIICHUS,

* TOTYCKaTh BO3MOKHOCTB CYITIECTBOBAHUS y JIFOACH Pa3IUYHBIX TOYCK 3PCHHS, B TOM YHCIIC HE
COBMAJIAONIUX C €r0 COOCTBEHHOU, U OPHEHTUPOBATHCSA HA IMO3UIIMIO0 MApTHEpAa B OOIMICHUU U
B3aMOJICHCTBUM;

* YUYUTHIBATH pa3HbIE MHEHHUS M CTPEMHUTBbCS K KOOPAUHALMU PA3IUYHBIX [O3ULMKA B
COTPYIIHUYECTBE;

* opmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULIUIO;



* JIOTOBApUBATHCS U MPHUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOU JIEATETHbHOCTH, B TOM YUCIE
B CHTYallUU CTOJIKHOBEHHS HHTEPECOB;

Obyuarowuiics noiyyum 603MOHCHOCMb HAYUUMbCAL:

* YUYUTBIBATH M KOOPJMHHUPOBATH B COTPYIHUYECTBE OTIIMYHBIC OT COOCTBEHHON TO3HUIIUU IPYTUX
JIIOJIEH;

* YUUTHIBATh pa3HbIC MHCHHS U HHTEPECHI U 00OCHOBBIBATh COOCTBEHHYIO MTO3UITHIO;

* IOHUMATh OTHOCHUTEIHLHOCTh MHEHHH H MOJIX0JIOB K PEUIICHUIO TIPOOIIEMBI;

* apPryMEHTUPOBATh CBOIO TIO3UIMI0 M KOOPJMHHUPOBAaTH €€ C TIO3UIUSMH IapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHON ACSITEILHOCTH;

* 3ajgaBaTh BOINPOCHL, HEOOXOIWMBIC Ui OpraHW3alMd COOCTBEHHOW IESTEIBHOCTH U
COTPYIHUYECTBA C TAPTHEPOM;

* OCYHICCTBISATh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOITOMOIITb.

IIpeamerHsle:

- OPHUEHTHPOBATHCA B SABICHHUSIX M OOBEKTaX OKPYKAIOMIETO MHUpPA, 3HATh TPAHMIBI HX
IIPUMEHUMOCTH;

- IOHUMATh ONpeAeeHNs PU3NIECKUX BEITMYUH M IOMHUTH ONpEIeNstonme GopMyIbl;

- IOHUMATh KaKuM (PU3NYECKUM MPUHLKIIAM U 3aKOHAM HNOJYMHAIOTCS T€ WIN UHbIE OOBEKTHI U
SBJICHUS IPUPOIBL;

- 3HaHUE MOJIEJIM [TOUCKA PeLIeHUH A7 3a/1a4 110 (hu3uKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATUKH.

- IPUMEYaTh MOJIEIH SIBJIICHUI U 00BEKTOB OKPYXKAIOIIEro MHUPa;

- aHAJIM3UPOBATH YCIOBHE 3a/1a4H;

- nepeopMyIpPOBaTh U MOAEIUPOBATh, 3aMEHTh UCXOIHYIO 3ajjauy Jpyroii;

- COCTaBJIATH IUJIaH PEIICHNUS;

- BBIJIBUTATh U IIPOBEPSITH NIPEAIAraeMble JUIsl pELICHHS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMH ONEPALlUIMHU, COCTABISIOUIMMU ITOUCK PEILIEHUS 3aJauu.

Coaep:xaHue NporpaMMbl BHEYPOYHOM 1eSITeIbHOCTH

TensioBbie sIBJICHUS.

TemmoBoe pacmmpenue tei. [Ipouecchl MIaBIeHUs U OTBEPICBaHUs, UCTIAPEHUS U

KoHJleHcauuu. Temnonepeaayda. BnaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmronenue TastHus JibJia B BOJIE.

2. CKOpOCTh UCTIAPEHUS PA3TUYHBIX KUIAKOCTEH.

3. TeroBbIe ABUTATENH OYAYIIETO.
Jlabopamoprvle pabomoi (¢ MCNOJIb30BaHNEM 000pynoBanust « Touka pocrtay)

1. I3MeHeHust ITUHBI TeJla IPU HarpEeBaHUU U OXJIAXKICHHH.

2. OtnuBKa napaHOBOTO COJIATHKA.

3. HaGaroneHue 3a miaBiaeHHEM Jbaa

4. OT 4yero 3aBUCUT CKOPOCTb UCHIAPEHUS )KUJIKOCTU?

5. Habnronenue TermionpoBOTHOCTH BOJBI U BO3/IyXa.
Xapaxmepucmuxa 0CHOBHBIX 8U008 OesIMENbHOCHIU:

CamocrtosTensHO (HOPMYTUPYIOT TO3HABATENBHYIO 3a/Jady. YMET C TIOMOIIBI0 BOIPOCOB
noObIBaTh  HeJocTarollyto uHpopmanuo. Mcnonp3oBaHWe HM3MEPUTENBHBIX  MPHUOOPOB.
BreimontHeHne  ma0oOpaTOpHBIX M TPAKTHYECKUX paboT. JlmarHoctuka W yCTpaHEHUE
HEUCTPABHOCTEH MpuOOpoB. BeicTpamBaHWE TUIOTE3 HAa OCHOBAHWU HMEIONIUXCS JIaHHBIX.
KoncTpynpoBanue 1 MoJeIMpOBaHHUE.

BrinonHenue 3agaHuii O YCOBEPLICHCTBOBAHHMIO MPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIUKH JKCHEPUMEHTAIbHOW paboThl. PaboTra B Mambix
rpynnax. AHaIH3UPYIOT, BHIOMpPAIOT W OOOCHOBBIBAIOT CBOE  peIICHUE, JICHCTBUSL.



IIpencraBnenue pe3ynbTaTOB IApHOM, TIPYIIIOBOM JEATENBHOCTH. Y4YacTHE B [HAIOTe B
COOTBETCTBUU C IIPAaBUJIAMH PEYEBOTO TIOBEICHUS.

DJIeKTPUYeCKHUE ABJICHUS.

Muxpomup. Mogenu aroma, cymecrtsoBasume 10 Hayana XIX. Mctopust OTKpBITUS U ACUCTBUSA
raJlbBAHUYECKOT0 3yieMeHTa. Vcropust cosznmanusi anektpodopHoit MamuHbl. OneiT BosbTa.
DIIEKTPUUECKHUI TOK B JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBanuemM odopyaopanus «Touka pocray)

1. Mogenu aToMOB.

2. 'anbBaHUYECKUE ATIEMEHTHI.

3. PaGota snexTpoopHON MaITUHBI.

4. OnbiTel Bonbra u I'anbBanm.

Jlabopamopnvie pabomul:

1. Coznanue raabBaHUYECKHUX 3JIEMEHTOB U3 MOAPYYHBIX CPECTB.

2. DNEKTPUYECKUHN TOK B )KHUIKOCTSIX.

Xapaxmepucmuxka OCHOBHBIX BUJIOB JICATEIBHOCTH:

VYpaBistoT CBOEH MO3HABATEIbHON M y4E€OHOM MAESITENbHOCTHIO MOCPEIACTBOM MOCTAHOBKHU
HeNnel, IUIAaHUPOBAaHMS, KOHTPOJISL, KOPPEKIHMHU CBOMX JCHCTBHIA W OLEHKH YCIEUTHOCTH
ycBoeHusl. CpaBHHMBAIOT CIOCO0 W pPE3ylbTaT CBOMX JCHCTBUHA € 0Opas3loM - JIUCTOM
conpoBoxkaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI  OTKIOHEHUU.
OCyIEeCTBISIFOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb. VICII0NIb30BaHNEe U3MEPUTEIBHBIX IIPUOOPOB.
BremmonHenne 1a0opaTOpHBIX M MpakTUYecKuX pabor. JluarHocThka W ycTpaHEHUE
HEUCIIpaBHOCTEH mNpubopoB. BricTpamBanue TruUmore3 Ha OCHOBAaHWM MMEIOUIUXCS JaHHBIX.
KoHncTpynpoBanue 1 MoAeIMpOBaHUE.

DJIEKTPOMarHuTHbIE SIBJICHUSI.

MaruutHoe mone B BemiecTBe. MarHutHas aHomanus. MaruutHele Oypu. PasHoBuaHOCTH
AJIEKTPOU3MEPUTENIBHBIX TPHUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOABUTATENEH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopyaoBanus «Touka pocray):

1. HarnssgHOCTh MOBEAEHNS BELIECTB B MATHUTHOM I10JIE.

2. [Ipe3eHTarii 0 MarHUTHOM I10J1€ 3eMJIM M O MarHUTHBIX OYpsIX.

3. JleMOHCTpaIus pa3HOBUIHOCTEH IEKTPOU3MEPUTENBHBIX PUOOPOB.

4. HarnsimHOCTh pa3HOBUIHOCTEH JIEKTPOIBUTATENECH.
Jlabopamopnvie pabomui: 1. ccnenoBanue pa3IuyHbIX 3JIEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Xapakxmepucmuka 0CHOBHBIX 8UO08 0eAMeNbHOCHIU:

VYOpaBisioT cBOEM IMO3HABATENbHOM M y4eOHOW AEATeNbHOCTBIO MOCPEICTBOM IOCTAaHOBKU
1enel, IUIAaHUPOBAaHUs, KOHTPOJI, KOPPEKLUHWH CBOUX JCUCTBUH M OLEHKH YCHEIIHOCTH
ycBoeHHs. CpaBHHMBAIOT crocod W pe3yabTaT CBOMX JACUCTBUM ¢ 00pa3noM - JHCTOM
conpoBoxaeHus. OOHapyKuBalOT OTKJIOHEHUs. OOAYMBIBAIOT MNPUYUHBI  OTKJIOHEHHUH.
OCy1IECTBIISIFOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb.

OnrTuyeckue siBJICHUS.

Hcrounnku cBeTa: TEIJIOBBIC, JIOMHUHECIICHTHBIC, MCKYCCTBEHHBIC. V3roToBieHHne Kamepsl -
o0CKypa W HCclefoBaHHE W300pakeHHUs C MOMOIIBI0 Mojaenu. MHOTOKpaTHOe H300pakeHue
MpeaMeTa B HECKOJIBKUX TUIOCKHX 3epKajax. M3roToBUTh MEPUCKOI U C €r0 MOMOIIBIO MPOBECTH
HaOmoneHusi. [IpakTudyeckoe WCHOIB30BaHUE BOTHYTHIX 3€pKald. 3pUTENbHBIE WIUTIO3UH,
MOPOKIaeMbIe TIpEJIOMIIEHUEM cBeTa. Mupaxu. PazBuTue BoJIOKOHHOW onTUKH. Vcronp30BaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanuem ooopyaoBanusi «Touka pocra»)

1. PaznuuHble MCTOYHUKU CBETA.

2. N300paxenune mpeaMeTa B HECKOJIBKUX TUIOCKUX 3epKaJiax.

3. M300paxeHre B BOTHYTBIX 3epKaiax.



4. Vcnonb30oBaHuE BOJIOKOHHOW ONTHKHU.

5. YcrpoiicTBo (poToanmapaToB, KHHOIPOSKTOPOB, KaJICHI0CKOIIOB.

Jlabopamopnvie pabomul:

1. U3roroBieHue kamepsl - 00CKypa U UCCIIEJIOBAHUE N300paXKEHHS C TOMOLIBIO0 MOJICIH.

2. IIpakTrueckoe MPUMEHEHHE IOCKUX 3€pKall.

3. [IpakTHuecKoe UCIOIb30BAHUE BOTHYTHIX 3€pKall.

4. 3roToBiieHue TIEPUCKONIA ¥ HAOTFOCHUS C TIOMOIIIBIO MOJICIIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTU.

YpaBisroT cBOeH MO3HABATEIbHON M Y4eOHOW JEATEIBHOCTHIO TOCPEACTBOM TOCTAaHOBKHU
uesnei, MUIAaHUPOBAaHUS, KOHTPOJIA, KOPPEKUHUH CBOUX JCHCTBUH U OLEHKU YCHEIIHOCTU
YCBOCHHUS. BBIIEISIOT U (OPMYTUPYIOT MO3HABATEIBHYIO II€]Ib. BBIICISIOT KOJIMYECTBEHHBIC
XapaKTepUCTHUKU OOBEKTOB, 3a/JaHHble cloBaMHu. [IpMHMMAOT mO3HABaTeNbHYIO LEdb U
COXPAHSIIOT €€ MPHU BBHIMOTHCHUHM YYEOHBIX jaericTBuid. Oco3HAIOT cBoM JeHCTBUS. MIMeEroT
HABBIKM KOHCTPYKTHUBHOTO OOIIEHUS B MAJIBIX IPyIax.

YesioBek 1 pupoaa

ABTOMaTHKa B Hamiel xu3HU. [Iprmepsl UCIoNb30BaHMUsI aBTOMAaTUYECKUX YCTPOWCTB B HAYKe,
Ha mpousBojacTBe M B ObiTy. CpeactBa cBs3u. Pagno u TeneBuaeHue. AbTepHATHBHBIC
UCTOYHUKHU 3Hepruu. Bunsl anexrpocraniuil. Heo6XoaMMOCTh SKOHOMUHN NTPUPOAHBIX PECYPCOB
U HWCIIOJIb30BaHUs, HOBBIX JKOJIOTMUHBIX M Oe30macHbIX TexHoiorui. Hayka m Ge3omacHOCTb
JIIOJIEH.

Jlemoncmpayuu: 1. poroMarepuansl U CIANIBI IO TEME.

Jlabopamopusie pabomul.: 1. I3yuenune AeCTBUNA CPEACTB CBS3H, PAIUO U TEIECBUICHHUS.
Xapaxmepucmuka oCHOBHbIX 8U008 0esIMENbHOCHIU:

CamocTosATenbHO  (GOpPMYJIHPYIOT TO3HABATEIbHYIO 3ajady. YMEWT (WO Ppa3BUBAIOT)
CIOCOOHOCTH C MOMOIIBIO BOIPOCOB J10OBIBATh HEJOCTAIOIIYIO MH(OpMAIHIO.

®opMbI OpraHu3anuu 00pa3oBaTeJbLHOIO MpoIecca:

- IpyNIoBasd;

- NHIUBUAYaJbHAas,

- (ppoHTaNTBHAS.

Benymue rexnosnoruu:

Hcnone3yloTcss 3JIEMEHTHl CIEAYIOIIMX TEXHOJIOTMH: MPOEKTHAas, MpOOJIEMHOTro oO0y4yeHus,
UH(POPMALIMOHHO-KOMMYHUKALIMOHHAs,, KPUTUYECKOTO MBIIUIEHUS, NpPOOJIEeMHOro Jauasora,
UrpoBasl.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

Benymumu metonamu oOyueHus: SBISIOTCSA: YaCTMYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOro
MOJIEJIMPOBAHUS, AKCHOMAaTUYECKHI METO/.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISETCS IOTIOJHUTENILHBIM, TO OTMETKA B 0aJllaX HE CTaBUTCS.

VYyamuiics yduTcs OIEHMBaThb ce0s M JPYyruxX caM, 4YTO [IO3BOJISIET pa3BUBAaThb YMEHUS
caMOaHajiM3a M CIIOCOOCTBYET PpA3BUTHIO CaMOCTOSTENILHOCTH, KaK CBOWCTBY JIMYHOCTH
yuamierocsi. BbisiBlieHHe MPOMEXYTOUHBIX M KOHEUYHBIX PE3YJIbTaTOB YYallUXCsl MPOUCXOIUT
yepe3 MPaKTHUECKYIO JeSTeTbHOCTh; 3aUueTHbIE paboThI:

* TeMaTuyeckas MoJ0OpKa 3a7ady pa3jIMYyHOTO YPOBHS CJIOXHOCTU C MPEICTABIEHUEM pPa3HBIX
METO/I0B peleHus B BU/JIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, ¢Guim-
aHMMAaIHM, BUIEOPOJIUKA Wik WeD - crpaHuubl (caiiTa)

* BBICTaBKa IIPOEKTOB, IIPE3ECHTALIN;

* JIEMOHCTpALUs SKCIEPUMEHTA, KAUECTBEHHON 3a/laui ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BHJE
OPUJIOKEHUs, B TOM 4YHCIE, Ipe3eHTalMel) ONMMCaHWeM Ipolecca Ha 3aHATHH, (ecThBaie
9KCHEPUMEHTOB; (PU3NUECKUE OJIUMITUA/IBI.



Kaﬂennapno-TeMaTuqeckoe IJIAHUPOBAHHEC

Ne [ Jlata Tema 3aHATHA
/T | IPOBEACHUS

Hcenonb3oBanue
000py10BaHUSA
LHEeHTpa
eCTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocray

IIpUMEYaHue

1. Beenenue (14)

Beognoe 3amsatue. llenm  u | Komnberoreproe
3a/1a4n Kypca. Texnuka | obopynoBanue
1 0€30MaCHOCTH.
2. TenioBble siByenus (12 u)
Pa3znoobpaszue temnoBelX | KomnbrorepHoe
siBieHuil. TersoBoe pacuipenue | 00opyaoBaHue
2 TeJ.

JlabopaTtopHas pabota
«VI3MeHeHMsl JUTMHBI Tea TPU

O6opynoBanue st
71a00paTOPHBIX padoT

HarpeBaHUU U OXJIAXKICHUN. 5 YUEHUYICCKUX

3 OIIBITOB
Tennonepenauya Habmonenue O6opynoBanue ISt
TETUTONPOBOIHOCTH BOJIBI U JIEMOHCTpAIIHHA

4 BO3/yXa.

JlabopaTopHas pabota
«M3Mepenue yneinbHon
TEINIOEMKOCTH Pa3JIMYHBIX
5 BEILIECTBY.

[nnaBnenue u oTBEpCBAHUE.
JIaGoparopHas paboTta «OTIMBKa
6 napa@uHOBOTO COJJTATHKA

O6opynoBanue st

71a00paTOpHBIX paboT
" YUEHUYECKUX
ombiToB  (Ha  0Oaze
KOMILIEKTOB 1t OI'D

JlabopaTtopHas pabota
«HabnroeHue 3a miaBieHueM

O6opynoBanue st
71a00paTOpHBIX paboT

TbJIa» " YUEHUYECKUX
7 OTIBITOB
Pemrenne onmuMmuaHbIX 3a1a4 O6opynoBanue st
Ha ypaBHEHHE TEIJIOBOTO | IEMOHCTpAIHii
8 Oananca
Perienue onuMnuaaHbIX 3a/1a4 Ob6opynoBanue s
9 Ha pacyET TETUIOBBIX MTPOIIECCOB JIEMOHCTpAIUi
10 JlaGopatopus KpucTaiorpaduu.
Hcnapenue u KOHJEHCAIHSL. Ob6opynoBanue s
11 JIEMOHCTpAIUH
CocraB atmMocdepsl, Ob6opynoBanue s
HaOJI0ZICHNE TIepexo/ia JIEMOHCTpAIHi
HEHACBIIEHHBIX MApOB B
12 HaCBIIIIEHHEIE.
Bnaxxnocts Bo3ayxa Ha pasHbeix | OOopynoBanue — amis
13 KOHTHUHEHTAaX JIEMOHCTpAIIi

3. dnexkTpudeckue sijaeHus (84)




Mukpomup. Monenu atoma, Ob6opynoBanue  mis
14 CyliecTBOBaBIIMe 10 Hayana XIX | nemoHcTpanuii
Hctopust OTKpBITHS U JEHCTBUS Komnerorepnoe
15 rajbBAHUYECKOTO AJIEMEHTA obopymoBanue
Uctopus CO3/1aHUSA
351eKTpOohOopHOU
16 MaIIHHbI
OnsiTel Bonbra. Onekrpuueckuii | KomnbrotrepHoe
17 TOK B JJICKTPOJIUTAX. obopyoBaHue
Pemenue onumnuanueix 3aga4d Ha | Ob6opyaoBanue Ui
18 3aKOHBI IOCTOSTHHOTO TOKA JIEMOHCTpAINi
Habmonenue 3aBucuMocTu O6opynoBanue ISt
COTPOTHUBIICHHUS MPOBOJHUKA OT | IEMOHCTpaIUi
19 TEMIEPATYypPHI.
JlabopaTtopHas pabota O6opynoBanue st
«OrmnpeneneHue CTOMMOCTH 1abopaTopHbIX paboT
M3pPACXOJA0BAHHOU u YYECHUYECKUX
ANEKTPOIHEPTUH ombiToB  (Ha  0Oaze
10 MOIIIHOCTH NOTpeOUTENs M Mo | KoMILieKToB Jiyist OI'D
20 CUETUHKY»
Pemenne onuMmnuaaHeix 3aaa4 O6opynoBanue ISt
21 Ha TEINIOBOE AEHCTBHE TOKA JIEMOHCTpAIUH
4. DJIeKTPOMATHUTHBbIE sIBJIeHUd (34)
DNEeKTPOMAarHUTHHIE SIBICHUS. ObopynoBanue Uit
DNEeKTPOU3MEPUTETBLHBIE JIEMOHCTpAIIHiA
22 PUOOPHI.
MarunuTHas anomanus. | OGopynoBanue s
MarsutHsle JIEMOHCTpALUI
23 Oypu
PaznoBugHOCTH
24 AJIEKTPOJIBUTATEIIEH.
5. OnTnueckue sijaeHus (74)
Hcrounuku cBeTa: TEIIOBIE, ObopynoBanue ISt
25 JIOMUHECIICHTHBIE JIEMOHCTpAINit
MHuorokpatHoe n3o0paxeHue
MpeaMeTa B HECKOIBKHUX TIIOCKUX
26 3epKaJax.
MBroToBUTH MEPUCKOIT U C €TO O6opynoBanue ISt
MIOMOIIBIO MPOBECTHU | AEMOHCTpPALIUIA
27 Ha0Jt01eHus
[IpakTHueckoe UCIOIb30BAHNE ObopynoBanue ISt
28 BOTHYTHIX 3€pKaj JIEMOHCTpAITNi
3pUTenbHBIE WILTIO3UH, O6opynoBanue Uit
MOPOXKIAEMBIE MTPETOMIICHUEM JIEMOHCTpALNi
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJJOKOHHOM ONTUKH
Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 | 17.05 ABTOMAaTHKa B HaIICH KU3HU . KommbrorepHoe
33 | 24.05 Paguo u TeneBuaeHne o0opyoBaHuE




AJnbTepHATUBHBIE UCTOUHUKHU
sHepruu. Buel asekTpocTaHnii
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