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INIOSICHUTEABHAS 3AITHCKA

Peaamn3zairus mporpaMMsbl obecIiednBaeTCss HOPMAaTUBHBIMU JOKYMEHTAaMU:

1. PemepanbHBIH 3akKOH OT 29.12.2012 Ne 273-93 (pem. or 31.07.2020) «O6 obpazoBaHUU B
Poccutickoit denepanmmn» (C u3M. 1 A01., BCTyrn. B cuay ¢ 01.09.2020).

2. TlacmopT HammoHaabHOTO IpoeKTa «ObpasoBanHue» (yTB. npesuauymoM CoBera mpu [Ipe3umeHTe
P®d mo crparerniyeckomMy pa3BUTHIO U HAllMOHAABHBIM IIPOEKTaM, IIPOTOKOA OT 24.12.2018 No 16)

3. TocymapcrBeHHast 1mporpamma Poccutickoit depeparuu «PazButue oOpasoBaHusd» (VTB.
[TocranoBaenuem IlpaBureabctBa P® ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O0 yTBep:KaeHUU
rocyaapCTBEHHOM mporpaMmbl Poccuiickoit Penepanuu «PazBurre o6pa3oBaHU .

4. TIpodeccuoHanbHBbIY cTaHmapt «[lemaror (memarorudyeckass MOedTEABHOCTh B IOIIKOABHOM,
Ha4YaAbHOM OOIIleM, OCHOBHOM OOIIeM, CpeaHeM o0IleM o0pa3oBaHUM), (BOCIIUTATEAb, VIUTEAB)» (pemd. OT
16.06.2019) ([Tpuka3 MuHHCTepCTBa TpPyda U conmasbHOU 3amuThbl PP or 18 okTsabps 2013 r. Ne 544H, c
N3MEHEHHUSIMU, BHECEHHBIMU NpuKa3oM MuHuHCTepcTBa Tpyaa u conzaimuTel PO ot 25.12.2014 Ne 11151
u oT 5.08.2016 r. No 422mn).

5. MerommuyecKue pPeKOMEHOAIIMU II0 CO3MaHUI0 M (PYHKIIMOHUPOBAHUIO B 00IIe00paszoBaTEAbHBIX
OpraHMu3alUsIX, PACIIOAOKEHHBIX B CEABCKOM MECTHOCTH UM MaAbIX Tropofax, IIEHTPOB obOpa3oBaHUs
€CTECTBEHHO-HAy4YHOW M  TEXHOAOTHYECKOM  HampaBaeHHocTeirr  («Touka  pocrtrar) (YTBepKOEHBI
pacnopsikeHreM MuHHUcTepcTBa npocBenieHusa Poccutickoit denepanmu ot 22 mag 2022 r. No TB 977/02)

6. Pabouasa nporpamma Bocnutanud MBOY «COIII ceaa Xacayr-I'pegeckoro»

BHeypouHada OedaTeAbHOCTH SIBASIETCS COCTAaBHOM YacThiO 00pa3oBaTEABHOTO IIpollecca U OmHOM u3 dopm
OpraHu3alluul CBOOOAHOTO BpeMeHHU obOydarlnuxcsa. B pamkax peaamzammmu PIOC OOO BHeypouHad
[EeSITEABHOCTb — 3TO obpasoBaTeAbHas NOEATEABHOCTB, OCYyIIecTBAdeMas B popMax, OTAUYHBIX OT YPOUHOM
cucrteMbl OoOy4YeHHd, U HaIlpaBA€HHasl Ha JOCTHUXKEHHE IIAaHUPYEMBIX pPe3yAbTaTOB OCBOEHUS
ob6pa3oBaTeABHBIX IIPOTPAMM OCHOBHOTO 0011ero obpazoBanud. Peaan3anua pabodelt mporpaMmbl Kypca
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BHEYPOYHON gOesaTeAbHOCTH 10 (pusuke «dPu3mka B 3a7adaxX U IKCIEPUMEHTax» CIIOCOOCTByeT
OOIIIEMHTEAAEKTYaABHOMY HaIIpPaBACHHIO Pa3BUTHUIO AWUYHOCTU obydarommuxcd 7-9 - X KaaccoB. Puaudeckoe
oOpa3oBaHHEe B CHUCTEME OOIIEero M CpemHero o0pa3oBaHHdA 3aHUMAaeT OJHO H3 BEeAYIIUX MECT. SIBAISICH
dyHIaMEHTOM HAYYHOI'O MUPOIIOHUMAHUS, OHO CIIOCOOCTBYeT (DOPMUPOBAHUIO 3HAHUN 00 OCHOBHBIX METOAAX
HAY4YHOT'O II03HAHHUA OKpPYZKAIOIero Mupa, (PyHIAAMEHTAABHBIX HAYYHBIX TEOPHH U 3aKOHOMEPHOCTEH,
dopMUpyeT y yUalIUuXCd YMEHUsS HCCAEIOBATH U OOBSACHATL ABAE€HUS IIPUPOABI U TeXHUKU. KakK IITKOABHBIN
npeaMeTr, U3nKa o0AagaeT OTPOMHBIM TyYMaHUTAPHBIM IIOTEHIIMAAOM, OHa aKTUBHO (QOPMUpPYET
UHTEAAEKTyaAbHbIE M MHPOBO33pE€HYECKHEe KadecTBa AHMYHOCTU. [duddpepeHIpaliys IIpearosaraeT TaKylo
opraHM3alUI0 IIpollecca OOy4YeHHd, KOTopas YyYHUThIBAeT UHAUBUAYAABHBIE OCOOEHHOCTH Y4YaIllUXCs, HX
CITOCOOHOCTH M HHTEPEChI, AMYHOCTHBIY omnbIT. [AuddepeHipnanmg oO0ydeHUs (PU3UKE IT03BOASIET, C OJHOM
CTOPOHBI, OOecriedyuTh 0a30BYyI0 MOATOTOBKY, C MAOPYrOoM — VIOBAETBOPUTHL MNOTPEOHOCTH KaXKAOTo, KTO
IIPOSIBASIET HMHTEPEC U CIIOCOOHOCTHU K IIpeAMEeTy U BBIXOAUT 3a pPaMKH HU3y4deHUs (HU3UKH B IIIKOABHOM
Kypce. Ha 3aHaTuax KpyzKKa IIAaHUPYeTCd pellleHue NPoOAEeMHBIX 3a7ad MeKIIPEAMETHOIO COMAep3KaHUd,
BBITIOAHEHHE 3KCIIEPUMEHTAABPHO-PACYETHBIX 3a/IaHUM HCCAELOBATEABCKOIO XapakTepa. Bce 5To mo3BoadgeT
IIOAHATHL MHTEPEC ydalluXcd K HU3Y4YEeHHUIO (PU3HUKH. 3aHATHL [I03BOASIOT (POPMHUPOBATH TaKHE BaXXHbIE OAS
COBPEMEHHOCTU KadecTBa 4YeAOBeKa, KaK CTpPEMAEHUE K ycllexXy, yMeHHe paboTraTb B KOMaH[e, paboTaThb C
obopymoBaHueM u3ndecko aaboparopuu «Toyka pocTar; BOCOIHUTHIBAIOT YYBCTBO KOAAEKTHBH3MA, APYKOBI
U TOBapHUIIECTBa, CHIOCOOCTBYIOT (POPMHUPOBAHUIO TaKUX YEPT XapaKTepa, KaK BOAsS, HaCTOWYUBOCTD,
OTBETCTBEHHOCTH 3a BBIIIOAHEHHE 3a/IaHUN.

ITean Kypca

HeABIO IIporpaMMmEebl KypcCa BHeypquoﬁ AEATEABHOCTH I10 CI)I/ISI/IKC «Pu3uka B 3amadax
QKCIIEPHUMEHTAX», AL yHIaAIIIUXCA 7-9- X KAQCCOB SIBASIIOTCS:

* pa3BUTHE y ydalllUXCs I103HAaBaTEAbHBIX UHTEPECOB, NMHTEAAEKTYAABHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
B [IpOLIeCCe pelIeHUs IPaKTHUECKUX 3a/1ad U CAMOCTOSTEABHOrO IIPHOOpeTEeHNda HOBBIX 3HAHUMH;
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* dbopMHUpPOBaHHUE U PAaA3BUTHE Y yYallUXCsd KAIOUEBBIX KOMIIETEHIIMH — y4eOHO — [MO03HaBaTEAbHBIX,
UH(POPMAIIMOHHO - KOMMYHHUKATUBHBIX, COIIMAABHBIX, 1 KaK CA€ICTBUE
- KOMIIETEHIIUY AUYHOCTHOI'O CAMOCOBEPIIIEHCTBOBAHUS;

* (popMHUpoOBaHUE MPEAMETHBIX U MeETAIpPeaIMETHBIX PE3yAbBTATOB OOyUeHUsI, YHUBEPCAABHBIX y4eOHBIX
JENCTBUH;

* BOCITUTAHHE TBOPYECKOM AHWYHOCTH, CIIOCOOHOW K OCBOEHHIO II€PEAOBBIX TEXHOAOTHUH U CO30aHUIO
CBOMX COOCTBEHHBIX Pa3pabOoTOK, K BBIABHIKEHUIO HOBBIX HAEU U ITPOEKTOB; pPeaAH3alUd AeATeABHOCTHOTO
roAxoAa K IIpeaAMeTHOMY OOyYeHHIO Ha 3aHATUSIX BHEYPOYHOU OeATEeABHOCTH 110 (OU3UKE.

Oco0eHHOCTBIO BHEYPOYHOU AEeATEABHOCTH 10 (PU3UKE B paMKaxX KPYKKOBOU pabOTBhI ABASIETCH TO, YTO
OHa HaIlpaBA€Ha Ha [OOCTUXKEHUHE OOyYaloIMMUCS B OOABIIIEN CTENEeHW AWYHOCTHBIX U MeTallpeIMeTHBIX
PE3YABTATOB.

3azma4yHu Kypca:

[ag peasnszanuu Iieaed Kypca TpebyeTcsd pelleHHe KOHKPETHBIX ITpaKTUYecKuX 3agad. OCHOBHBIE 3aJa4u
BHEYPOYHOH AE€ATEABPHOCTH I10 (PU3UKHU:

* BbISIBA€HHE HUHTEPECOB, CKAOHHOCTEH, CIIocOOHOCTeH, BO3MOKHOCTEN ydaluxcd K pPa3AnYHBbIM BHAAM
JEeATEABHOCTH;

* (popMUpOBaHUE IPEACTABAEHUS O IBACHHUSIX U 3aKOHAX OKPY2KAIOIIEr0 MUpPa, C KOTOPHIMHU IITKOABHUKU
CTAaAKUBAIOTCHd B IIOBCEIHEBHOMN XKU3HU,

* bopMUpOBaHUE IIPEACTABAEHUS O HAYYHOM METO€ II03HAHU;

* pa3BUTHE UHTEPECA K UCCAEN0OBATEABCKOH NEATEABHOCTY;

* pa3BUTHUE ONBITA TBOPUYECKOHN AEATEABPHOCTH, TBOPYECKHUX CIIOCOOHOCTEMH;

* pa3BUTHE HABBIKOB OpPraHU3allUd HAyYHOrO TpPyAda, paboThkl CO CAOBaApsIMU UM SHIIUKAOIIEIUSMU,
paboTe! ¢ obopymoBaHuEeM Aabopatopuu «Touka pocrar;

* CO3laHUE€ YCAOBUU A9 peasn3alliid BO BHEYPOUHOE BpeMs IIPHUOOPETEHHBIX YHUBEPCAABHBIX yueOHBIX
JAENUCTBUUN B YPOYHOE BPEMH;
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* pa3BUTHE OIIbITA HEe(POPMAaAABHOTO OOIIEHHUS, B3aUMOMAEHCTBHUA, COTPYAHUYECTBA; PaACIIUPEHHE PaMOK
OOIIEHUS C COLILYMOM.

* (popMHupOBaHHE HABBIKOB IIOCTPOE€HHUI (PUIHNYECKUX MOAEAEH U OIIPEeNeA€HHS TpPaHUIl HUX
IPUMEHUMOCTH.

* COBEPIIIEHCTBOBAaHUE YMEHHUU NPHUMEHATh 3HAHUS 110 (PU3UKE OAS OOBSICHEHHS SBAEHHUH ITPUPOIDI,
CBOUWICTB BEIIIECTBA, pPeNIeHUs (U3NYECKUX 3a7ad, CaMOCTOSTEABHOIO IIPUOOpETEeHUs U OIEHKH HOBOH
nHdopMaIuu (PU3NIECKOT0 COAEPIKAHUSI, UCIIOAb30BaHUsI COBPEMEHHBIX MTH(POPMAIIMOHHBIX TEXHOAOTUMH;

* ICIIOAB30BaHHE ITPUOOPETEHHBIX 3HAHUH U YMEHUH AL PEIIeHUs ITPAKTHIYECKUX, JKU3HEHHBIX 3a/1a4;

* BKAIOUEHHE Vy4YalluXCsd B Pas3sHOOOpPa3HyI [OeITEABHOCTB: TEOPETHYECKYI0, MIPaKTUYECKYIO,
AHAAUTUYECKYIO, TIOUCKOBYIO;

* BbIpaboTKa T'MOKUX YMEHUH MePeHOCUTh 3HAHUS U HaBBIKU HA HOBBbIE DOPMBI yieOHOH paboThI;

* pa3BUTHE COOOPA3ZUTEABHOCTH U OBICTPOTBHI PEAKIIUMU IPH PEHIEHHUH HOBBIX PA3AUYHBIX (PU3UYECKHUX
3a/1a4, CBSI3aHHBIX C IIPAKTHUYECKON NEATEABHOCTBIO.

HampaBAeHHOCTHL HporpaMMbl — I poBas aabopaTopusi. YPOBEHb ITporpamMMbl — 0a30BbIH. Bospact
obyuaroruxcsi: oT 12 aet mo 16 aetr. Cpok peaausainu nporpammbl: 1 roa, 34 gaca. PabGouas mporpamma
Kypca BHEYPOYHOH AeSITEeABHOCTH II0 (pu3ukKe «Pu3mka B 3a7adax U IKCHEPUMEHTax» IIpeaHa3HadeHa OAd
opraHu3allui BHEYPOYHOH AesaTeAbHOCTH obOydaroumxcs 7-9 kaaccoB MBOY «COIII ceaa Xacayr-I'pedecKoron.
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IInaHHpyeMbIe pe3yAbTaThl OCBOEHHSA NMPOrpaMMbl BHEYPOYHOH AeSATEABHOCTH
«QKCIepHMeHTapHH Mo pHu3HKe C (HCIOAB3OBaHHEM 00opyaoBaHusa «Todka pocrTar) B 7-9 RKaaccax.

Peaausaliuss nporpaMmbl CIIoCOOCTBYET OJOCTUIKEHUIO CAEAYIOIINX Pe3yAbTaTOB: AHYHOCTHBIE:

B cdepe AHYHOCTHBIX YHUBEPCAABHBIX VIEOHBIX NEHCTBUH yYaIIIUXCH:

* yu4eOHO-TI03HaBaTEAbBHBIH HHTEPEC K HOBOMY yieOHOMY MaTepHaAy U criocobaM pelleHMsi HOBOU 3a/1a4u;
*OpHeHTaIlld Ha IIOHUMaHHe IIPUYHH ycIiexa BO BHey4eOHOW NedTeABPHOCTH, B TOM YHCAE HA CaMOaHaAU3 U
CaMOKOHTPOAB pe3yAbTaTa, Ha aHAaAUu3 COOTBETCTBUS PE3YABTATOB TPEeOOBaHUAM KOHKPETHOU 3a1a4u;

* CIIOCOOHOCTH K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIIEIITHOCTH BHEYIeOHOM AesITeAbHOCTH;

Obyuarowuticst NOAYUUM 803MONKHOCMb O/5L POPMUPOBAHUSL:

* BHYTPEHHEH TII0O3UIIMH IIIKOABHUKA Ha YPOBHE IIOAOKHTEABHOTO OTHOIIEHUS K IIKOA€, ITOHUMAaHUS
HeoOXOIMMOCTH VI€HHUS, BBIPAsKEHHOI0 B IIpeobAragaHuu yieOHO-TTI03HaBaTEABHBIX MOTHUBOB;

* BBIPAXKEHHOUW YCTOMYHUBOH yueOHO-II03HABATEABHON MOTHUBAIIUU VIEHUS;

* YCTOMYHUBOT0 y4eOHO-IT03HABATEABHOT'0O HHTEPeCca K HOBBIM OOIIIUM CIIocobaM pelIeHus 3a1ad.

Me’ranpe.zuv:e'rn bI€E:

B cepe peryaaTHBHBIX YHUBEPCAABHBIX YUeOHBIX NeHCTBUH yYalUXCH:

* IIAQHUPOBATh CBOM AEHCTBUA B COOTBETCTBHHU C IIOCTABAEHHOM 3a7a4dell U YCAOBUSIMH €€ peaAn3allll, B TOM
4lCA€ BO BHYTPEHHEM IIAQHE;

* VYYUTBIBATh YCTAHOBAEHHBIE IIpaBHAA B IAQHUPOBAHHUU U KOHTPOAE CIIocoba pelreHus;

* OCYILIECTBASTH UTOTOBBIN U MOIIArOBBIM KOHTPOAB II0 PE3yABTATY;

* OLIEHUBaTh I[IPaBUABHOCTH BBIIIOAHEHUS [OEUCTBUS Ha YyPOBHE aAeKBaTHOM PETPOCIIEKTUBHOM OIIEHKU
COOTBETCTBUS PE3yABTATOB TPEOOBAHUSIM MAaHHON 3aJa4U U 3aJaYHOM 00AaCTH;

* aIEKBATHO BOCIIPUHUMATH IIPENAOKEHHUS U OLIEHKY YYUTEAEH, ToBapHUIllel, poaUTEeAe U APYTUX AIOLEH;

* pa3AaudaTh CIIOCO0 U pe3yAbTaT AeHCTBHUS.

Obyuarowuticst NoAYUUm 803MOKHOCMb HAYUUMCSL:

* B COTPYAHUYECTBE C YYUTEAEM CTaBUTh HOBbBIE yieOHbBIE 3a1a4;

* IPOSIBASITH II03HABATEABHYIO HHUITUATUBY B y4eOHOM COTPYIHUYECTBE;
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* CaMOCTOSITEABHO aZIeKBATHO OILIEHUBATh HPABUABHOCTH BBITIOAHEHHUSI OEUCTBUS U BHOCHUTH HEOOXOAUMbIE
KOPPEKTHUBBI B HUCIIOAHEHHE KaK I10 XO4Y €ro peasu3alliy, TakK U B KOHIIE ONEHUCTBUM.
B cdepe mo3HaBaTEeABHBIX YHUBEPCAABHBIX VIE€OHBIX NEUCTBUHN yYaIlIUXC:

. OCYILIECTBASITH ITOUCK HEOOXOAMMOM MH(OPMAIIUU [OASI BHIIIOAHEHUsI BHEYYEeOHBIX 3aJaHUM C
HCIIOAB30BaHUEM y4eOHON AUTEPATYPhl U B OTKPBITOM MH(POPMAIIMOHHOM ITPOCTPAHCTBE, S9HIIUKAOIIEIUH,
CIIPABOYHUKOB (BKAIOYAsd 3A€KTPOHHBIE, TN POBBIE), KOHTPOAUPYEMOM IIpOCTpaHCTBe MHTEpHET.
* OCYHIECTBASITH 3aITUCh ((pUKcalinio) BEIOOPOYHON MHopManu o6 OKPyzKarIleM MUpPeHn o cebe camoM, B
TOM YHCAE C IIOMOIIbI0 HHCTPyMeHTOB UKT;
* CTPOUTH COODIEHMS, IPOEKTHI B YCTHOH U ITUCHbMEHHON (POpPME;
* IIPOBOAUTEH CPaBHEHNE U KAACCU(UKAITUIO 110 3aIaHHBIM KPUTEPHUSIM;
* yCTAHABAUBATh IPUYUHHO-CACACTBEHHBIE CBA3U B U3y4a€MOM KpPyre SBACHUH;
* CTPOUTH PACCYKAEHUS B (POPME CBSI3U ITPOCTBIX CYKAEHUM 00 0O0BEKTE, €ero CTPOEHUH, CBOMCTBAX U CBS3aX;
Obyuarowuiicss NOAYUUM 803MOIKHOCMb HAYUUMBCAL:
* OCYLIECTBAYLTH PACIINPEHHBbIH I[IOUCK WH(QOPMAIIUU C UCIIOAB30BAaHUEM pPECypcOB OMOAMOTEK U CETHU
HuTepHET;
* 3alIUChHIBATh, (PUKCUPOBATH HH(POPMAIIUIO 00 OKPYKAIOIINX IBAEHUSIX C IIOMOIbI0 nHCTpyMeHToB UKT;
* OCO3HAHHO U IPOU3BOABHO CTPOUTH COOOIIEHNS B YCTHOM U MUCBMEHHOU (popMe;
* OCYIIECTBASTH BbIOOp Haubosee 3(pPeKTUBHBIX CIIOCOOOB pellleHUus 3a7a4d B 3aBUCUMOCTH OT KOHKPETHBIX
YCAOBUH;
* CTPOHUTH AOTHYECKOE PACCYXKIAECHHUE, BKAIOYAIOIIEE YCTAHOBACHUE IIPUYHNHHO- CA€ICTBEHHBIX CBA3€E;
* MOTYT BBIMTH HaA TEOPETUYECKUUN YPOBEHB PEIIEHUL 3a1a4: PEIIEHUE II0 OIIPEAEACHHOMY IIAaHY, BAQJAE€HUE
OCHOBHBIMMU IIPHUEMAaMU PEILLIEHUd, OCO3HAHUS AEATEABHOCTH I10 PEIIEHUIO 3a4a4HU.
B cdepe kxoOMMyHHKATHBHBIX YHUBEPCAABHBIX YU€OHBIX AEUCTBUN yUalllXCH:
* aZIECKBATHO HCIIOAB30BaTh KOMMYHHUKATHUBHbBIE, [IPEXKIE BCETO - PEYEBBIE, CPEACTBA OAL PEIIEHUI PAa3AUYHBIX
KOMMYHUKATUBHBIX 3a/1ad, CTPOUTH MOHOAOTHYECKOE COOOIIeHHNe, BAANETh [AUAAOTHYECKON dopMoit
KOMMYHHKAIIHUH, UCIIOAB3YsI, B TOM YUCAe cpencTBa U MHCTpyMeHThI UKT 1 AucTaHIIMOHHOrO OOIEeHUS;
* IOIIyCKaTh BO3MOXKHOCTB CYIIIECTBOBAHHS V AIOJAEH pPa3AUYHBIX TOYEK 3PEHHSA, B TOM YHCAE HE
COBHAOAIOIINX C €ro COOCTBEHHOM, U OPUEHTUPOBATbCSI Ha MO3UIINI0 MHapTHepa B OOMIEHUU U
B3aUMOIEVCTBUH;
* YYUTBIBATH Pa3HbI€ MHEHHSI U CTPEMUTHCH K KOOPAVHAIINN PA3AUYHBIX IIO3ULINN B COTPYAHUYECTBE;
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* popmMyAarpoBaTH COOCTBEHHOE MHEHUE U ITO3UIINIO;

* IOTOBAPUBATHCI U IIPUXOOUTH K OOIIEMY PEIIEHHUIO0 B COBMECTHOH MEeITEABHOCTH, B TOM YUCAE€ B CHTYaIlUU
CTOAKHOBEHHS UHTEPECOR;

Obyuarowuiicst NoAYUUM 803MOIKHOCMb HAYUUMBCSL:

* YYUTBIBATH U KOOPAUHHUPOBATDH B COTPYAHHUIECTBE OTAUYHBIE OT COOCTBEHHOM ITO3UITHUH APYTUX AIOEH;

* YYUTBHIBATh Pa3Hble MHEHUS U UHTEPECHI 1 000CHOBLIBATH COOCTBEHHYIO TO3UIIUIO;

* IOHUMATh OTHOCUTEABHOCTb MHEHHUH U IMOAXO/I0B K PEIIEHUIO TPOOAEMHBI;

* apTYMEHTHPOBATL CBOIO ITO3UIIHMI0O U KOOPAHHUPOBATH €€ C IIO3HIIUSIMH MapTHEPOB BCOTPYAHHUYECTBE IIPU
BBIPabOTKe OOIIETO pelIeHHusd B COBMECTHOMN AeITEeABHOCTH,

* 33]aBaTh BOIIPOCHI, HEOOXOIMMBIE AT OPraHU3aIlUU COOCTBEHHOH AEeATEABHOCTH U COTPYAHUYECTBA C
TIapPTHEPOM,;

* OCYIIIECTBAYATH B3aUMHBIM KOHTPOAb M OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOAMMYIO B3aUMOIIOMOIIb.
IIpeameTHBIE:

- OPHEHTUPOBATHCS B SIBAEHHUAX U OOBEKTAX OKPYKAIOIIEero MUpa, 3HATh I'PaHUIbl UXIIPUMEHUMOCTH;
- IOHUMATD OIIpeAeA€HUST (PU3NIECKUX BEAUYUH U IIOMHUTD OIIPENEAsIOINe OOPMYABI;

- IOHUMAaTh KaKUM (PUHUYECKUM IIPHUHIIUIIAM M 3aKOHaAM IIOAYUHSIOTCH T€ HUAU WHBbIE OOBEKTBHI U SIBACHUS
IPUPOIBI;

- 3HaHHE MOJEAU IIOUCKAa PEIleHUN nad 3a7a4d 110 PU3HKE;

- 3HATh TEOPETUUECKHUE OCHOBBI MaTeMaTHUKH.

- IpUMeYaTh MOAEAU IBAEHUHN U 00BbEKTOB OKPYKAIOIIEro MUPA;

- aHaAU3UPOBATh YCAOBHE 3aJa4H;

- tepedPOPMYAUPOBATh U MOAEAUPOBATDH, 3aMEHSITh UCXOAHYIO 3a4a4y APYTroH;

- COCTaBAYTH IIAQH PEIIeHUSs;

- BBIIBUTATH U IIPOBEPATH IIpeAsaraeMble A PENIeHNS TUIIOTE3kI,;

- BAQIETh OCHOBHBIMU YMCTBEHHBIMH OII€pPallUIMU, COCTABALIOIIMMHU IIOUCK PELIeHUS 3a1auu.
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CozepxkaHHe NMporpaMMbl BHEYPOYHOH AeSITEABHOCTH
7 RAAQCC

BBeneHue. BrogHoe 3aHaTue. llean u 3agagym Kypca. TexHuKa 0e30I1acHOCTH.

PoAB 3KCIIEpPHMEHTAa B XXH3HH YE€AOBEKA.

Teopusi: V3yduTb OCHOBBI Te€OpHUU IorpemnrHocTed. I[lorpemnrHocT NIPsAMBIX M KOCBEHHBIX H3MEPEHUH,
MaKCHUMaAbHAd IIOTPEIIHOCTh KOCBEHHBIX H3MEPEHHUM, YYET IIOIPEIIHOCTEN HU3MEPEHUH INIPU IIOCTPOEHHUU
rpadukoB. [IpencraBaeHHE Pe3yAbTATOB U3MepeHUu BdopmMme TabAuIl U rpaduKOB.

IIpaxmurxa: OCHOBBI TEOPHH IIOTPEIIHOCTEY MPUMEHSTH MPU BBIIOAHEHHHN JKCIIEPUMEHTAABHBIX 3aad,
IIPaKTUYECKUX PaboT. (C HCIIOAB30BaHHEM 000opyzaoBaHHuA «To4uKa pocTan)

XapaxmepucmuKa 0OCHO8HbLX 8U008 0esimelbHOCMU.:

[IpuBOOAUTE HPUMEPHI OOBEKTOB U3ydeHUsT (PU3UKU (PUUUIECKUE IBACHUs, (PU3UYIECKOETEAO, BEIIECTBO,
dusugeckoe oae). HabarogaThk U aHAAU3UPOBATH (PU3UYUECKHE IBACHUS (PUKCUPOBATh H3MEHEHUSI CBOMCTB
O00BEKTOB, CpaBHUBATD Ux u 0600118 Th). [I03HAKOMUTECH C 9KCIIEPUMEHTAABHBIM
METOAOM HCCAEeIOBaHUSA NpUpoabl. CoopKammpubopoB U KOHCTPYKIMH. McmoAb30BaHUE U3MEPUTEABHBIX
pubopoB. BeimoaHeHHEAaOOPATOPHBIX U ITPAKTUYECKUX PadoT. [JJuarHocTHKa U yCTpaHeHUe
HeuCcIpaBHOCTeH npubopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUHM UMEIOIIUXCS JaHHBIX.

MexaHHKa.

Teopusi: PaBHOMEepHOE U HEpaBHOMEpPHOe ABUXKeHUe. ['paduueckoe npeacraBaeHUE ABUXKEHUsI. PenieHue
rpapuyuecKux 3aad, pacueT IIyTH U CpeaHel CKOPOCTH HepaBHOMEPHOTO ABUKEeHUd. [loHaTHe MHepIIUuU U
uHepTHOCTHU. LleHTpOoOexkHasa cuaa. [IppuMeHeHUe JaHHBIX (PU3UYECKUX MOHATHUH B JKU3HEAEeATEABHOCTH
yearoBeka. CHAa yIIpyrocTH, cuaa TPEHU.

Ilpaxmurxa: WccaemoBaHHE 3aBHCHMOCTH CHABI YIPYTLOCTH, BO3HHUKAIONIIEM B MpPy:KHUHE, OT CTEIEHU
nedopmanmu HOpyKUHBI. OnpeneseHue Kod(PUIIMEHTA TPEHHsS Ha TpubomeTpe. (C HCIOAB30BaHHEM
obopyanosanus «Touka pocTan)

HccaenoBaHne 3aBUCUMOCTH CUABI TPEHUS OT CUABI HOPMAABHOTO JaBA€HUS.

Xapaxmepucmurxa 0CHO8HbLX 8U008 0estmeslbHOCMU:

Anaaunis Tabaui, rpadukoB, cxeM. [Touck obbsacHeHuda HabalonaeMbIM coObITUSAM. OmpeneseHie CBOUCTB
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IpUOOPOB IO YepTesKaM U MoAeAsIM. AHaAU3 BO3HUKAIOIIUX ITPOOAEMHBIX cutyauuit. M3obpakaThk cucremy
KOOPAUHAT, BBIOUpPATh TEAO OTCYéTa U CBA3bIBATHL €r0 C CHCTeMOM KoopauHaT. lMcroab3oBaThk CUCTEMY
KOOPAUHAT A U3YYEHHd MIPSIMOAMHEHHOTo ABHiKeHUs Teaa. COopka mnpubOpoB UM KOHCTPYKIIUH.
Hcnoab3oBaHUe H3MEPUTEABHBIX MPUOOPOB. DBrimoaHeHHe AabopaTOpHBIX U IIpakTHYecKux pabor (c
HCIIOAB30BAaHHEM obOopyaoBanua «Todra pocTa»). [[MarHOCTHKa ¥ yCTPAHEHHE HEUCIIPABHOCTEMH
npubopoB. BricTpamBaHMe THUIIOTE3 Ha OCHOBAHUU UMEIOMIMXCS OaHHBIX. KoHCTpyupoBaHHE U
MoJieAupoBaHue. BeilloAHEeHNE 3aJaHUH 110 YCOBEPIIIEHCTBOBAHUIO IPHOOPOB. PazpaboTka HOBBEIX BAPHUAHTOB
onbITOB. PazpaboTka M IIpoBepKa METOAWKH 3KCIepPUMEHTaAbHOM paborel. Pabora B MaabIX rpynmnax.
AHaAU3UPYIOT, BRIOUPAIOT U 0OOOCHOBBIBAIOT CBOE pelieHue, AelicTBuUs. [IpencraBaeHUe pPe3yAbTATOB ITAPHOH,
TPYIIIIOBOM IeATEeABHOCTH. YYacThe B JHUAAOTE€ B COOTBETCTBHUU C ITPaBHAAMHU PEYEBOTO IIOBEIEHUSI.
I'mapocraTHKa.
Teopusi: 3axoH Apxumena, 3akoH [lackaasd, rugpocTaTHYeCcKOe AaBAEHUE,COOOIIAIOIINECH COCYIbI,
TUPaBAUYECKHE MAIIUHEI.
IIpaxkmuka: 3a0auu: BbITAaAKHBAIOIlad CHAA B Pa3AMYHBIX CHUCTeMaXx; MPUOOpBI B 3amadax (CoobIarolyiecs
cocynbl, TUIPaBAMYECKHE MAIlIUHbI, pbluaru, 0AOKH). JDKCIIepUMEHTaAbHbIE 33 JaHU:
l)usamepeHUue CUABI ApxuMea, 2)U3MepeHrue MOMEHTA CHUABI, AeHCTBYIOIIETO Ha phlyar, 3)u3MepeHue padboThl
CUABIYIIPYTOCTUIIPU IIOABEME TIpy3a c IIOMOIIBIO ITOABUZKHOTO  HAU HEIIOABUIKHOIrO OAOKaA. (C
HCIIOAB30BaHHEM 00opyaoBaHHuA «Touka pocTar) XapaKxkmepucmurKa 0CHO8HbLX 8UO08 0esimelbHOCMIL:
Anaau3 Tabaun, rpadukoB, cxeM. [louck oOBsiCHEHHS HabAOmaeMbIM coObITUSIM. COOpKa mpubOpoB U
KOHCTPYKLUH. Mcroab3oBaHUE H3MEPUTEABHBIX HNPUOOPOB. BrilmoanHeHHe AaboOpaTOPHBIX U MHPAKTHUECKUX
pabor. [IuarHOCTHMKA U yCTpPaHEeHHEe HeHucCIIpaBHOcTed mpubopoB. BricTpanmBaHMe TUIOTE3 HAa OCHOBAaHUU
HMEIOIMXCS AaHHbIX. KoHCTpywpoBaHHE M MoJAeAHpoBaHHe. Pabora B MaabIxX rpyHnnax. AHaAU3UPYIOT,
BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pelleHUe, AedcTBUs. [IpencraBaeHNe pe3yAbTATOB IIAPHOM, TPYIIIIOBOM
nedareabHOCTH. [loaAroToBKa COOOLIEHUM UM [JOKAAOB. YYacTUE B [JUaAOTe B COOTBETCTBHU C IIpaBUAAMU
PEYEBOr0 ITIOBEAEHUS.
CrarTHKa.
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Teopusi: Baok. Peruar. PaBHOBecue TBepAbIX TE€A. YCAOBHLA paBHOBecud. MoMeHT cHABIL. [IpaBHAO MOMEHTOB.
LHentp Taxkectu. UccaegoBaHue pasAMYHBIX MEXaHUYECKUX cucTeM. KoMOMHUpOBaHHBIE 3a/ladl, UCIIOAB3YH
YCAOBHSI PABHOBECHSI.

Ipaxmurxa: VI3roToOBAEHHE pabdoTarollleil CUCTeMbI OAOKOB.

Xapaxmepucmuxa 0CHO8HbLX 8U008 0esimeslbHOCMU:

Anaani Tabaul, rpadukoB, cxeM. [louck obbacHeHHd HabaogaeMbIM coObITUsM. OIpeneseHre CBOMUCTB
IpUOOPOB IO YepTesKaM U MoAeAsM. AHaAW3 BO3HHUKAIOIIUX ITPOOAEMHBIX curyauuil. Habaromath neicTBue
MIPOCTBIX MeXaHU3MOB. [[03HAKOMUTBCS C (PU3UUECKOH MOOEABIO «a0COAIOTHO TBEpPIOE Teao». PermaTh 3amadu
Ha IIPUMEHEHUE YCAOBU4(IIpaBHAa) paBHOBECHS phlyara. [IpuMeHsaTh yCAOBUE (IPaBHUAO) paBHOBECHS pbluara
A OOBICHEHUS MOEUCTBUS PA3AHMYHBIX HWHCTPYMEHTOB, HCIOAB3yEMBIX B TexXHHMKe U B OpITy. COOpKa
IpuboOpPoOB U KOHCTPYKIMi. Hcroab3oBaHMEe H3MEPUTEABHBIX NpPHOOPOB. BreImoanHeHHE AabOPaATOPHBIX U
NpakKTU4YeCKuX pador. [narHocTuka u

yCTpaHEHHEe HEUCIIPaBHOCTEH NOpubOpoB. BricTpanBaHHe TUIOTE3 Ha OCHOBAHUMU HUMEIOIIMXCS NaHHBIX.
KoHCcTpyupoBaHME U MOJeAUpOBaHUe. DBbIlIOAHEHHEe 3aJaHUB II0 YyCOBEPIIEHCTBOBaHMUIO ITPpHUOOPOB.
Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3zpaboTka uipoBepKa MEeTOAUKH 3KCIIepUMEHTAABHOU paboThI.
Pabora B MaabIX TrpymIax. AHaAU3UPYIOT, BBIOUPAIOT W OOOCHOBBIBAIOT CBOE pellleHue, MOeHCTBUL.
[IpencraBaeHHE pPE3yAbTATOB IIapHOM, TIPYHIIOBOM nesaTeAbHOCTH. [loAroToBKa COOOIIEHUH M OOKAAIOB.
OcCyIlIecTBASIOT CaMOOIIEHKY, B3aUMOOILIEHKY M[OEATEABHOCTH. YYacTHE€ B [OHAAOT€é B COOTBETCTBUH C
IIpaBHAAMHU PEYEBOT0 IOBEAEHUS.

8 Kaacc

TenAoBBIE IBACHHS.

TeriaoBoe pacminpeHue Tea. IIpoilecchl maaBA€HUS U OTBEPAEBAHUS, UCIIAPEHUd U KOHAECHCAIIHH.
Tenaoniepenada. BaaskHOCTh BO3ayXa Ha Pa3HbIX KOHTUHEHTAX.

LlemorHcmpayuu: 1. HabarogeHue TagHus Abla B Bome. 2. CKOPOCTH HCIIapEeHUS PA3AUYHBIX KHUIKOCTEeH. 3.
TerinoBble ABUraTEAN OyAyIIIETO.

AabopamopHsle pabomesl (C HCIIOAB30BaHHEM OOopyzaoBaHHus «Todka pocrtar): 1. 3aMeHeHUS OAUHBI TeAd
IIPpU HaTrPeBaHUU U oxAakaeHUHU. 2. OTAuBKa napadpuHoBoro corgatuka. 3. HabaogeHre 3a maaBA€eHUEM
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abma 4. OT 4yero 3aBHCUT CKOPOCTh HCIIapeHUud kuakocTu? 5. HabaromeHue TENAOIPOBOOHOCTU BOABI U
BO3AyXA.

XapaxmepucmuKa 0OCHO8HbLX 8U008 0esmeslbHOCMU:

CamMmocTosaTeAbHO (QOPMYAUPYIOT II03HABATEABHYIO 3aJa4dy. YMEIOT C IIOMOIIBIO BOIIPOCOB OOOBIBATH
HeOOCTAaIoNyI0 HH(popManuo. Mcrmoab3oBaHUE H3MEPUTEABHBIX ITPHUOOPOB. BrimmoaHeHMe AabOpaTOPHBIX U
NpakTU4YeCKuX paboT. [JuarHoCcTHUKa M yCTpaHEHHe HeuclpaBHocTel ImmpubopoB. BricTpauBaHue TUIioTe3 Ha
OCHOBaHHWHU UMEIONINXCS JaHHBIX. KOHCTpyHpoBaHUE U MOAEAUPOBAHUE.

BrirmoaHeHMEe 3aJaHUE 1[I0 YCOBEPILIEHCTBOBAHUIO IIPUOOpPOB. Pa3zpaboTka HOBBIX BapHUaHTOB OIBITOB.
PazpaboTka U mpoBepKa METOAUKU SKCIIEPUMEHTAABHOM paborbl. PaboTa B MaAbIX rpymmax. AHAaAU3UPYIOT,
BBIOHpPAaIOT U 0OOCHOBBIBAIOT CBOE pelleHue, neicTBud. [IpencraBaeHHue pe3yAbTATOB ITAPHOM, IPYIIIIOBOH
JesareAbHOCTU. YYacTHe B JUAAOTE€ B COOTBETCTBUU C IIPaBHUAAMU PEYEBOTO IIOBENEHU.

OAEeKTpPHUYECKHE IBACHHSA.

Mukpomup. Moagean aroma, cylecrBoBaBlIre [0 Hadaaa XIX. Hcropug OTKpbITHA U OEUCTBUL
raAbBaHUYECKOT0O aAeMeHTa. Mcropuda co3paHus SA€KTpodopHOM MainuHbl. OneIT BoabTa. DAeKTpHUUeCKUM
TOK B 3AE€KTPOAUTAX.

LemoHcmpayuu: (C HCIOAB30BaHHEM OO0opyaoBaHHs «Touka pocTan)

1. Mogeaun atomoB. 2. 'anpBaHHUYECKHE 3A€MEHTBI. 3. OaekTpodopHOM MamnuHbl. 4. ONBITHI

BoarTa u ['aabBanwU.

AabopamopHele pabomer: 1. Co3gaHue TasbBaHHYECKHUX 9JA€MEHTOB U3 IIOAPYYHBIX CpPENCTB. 2.
OAEKTPHUUECKHUH TOK B XKUAKOCTSIX CO30aHUL «30A0TOT0 KAIOUUKA.

Xapaxmepucmuka OCHOBHBIX BUOOB A€ITEABHOCTH:

YOopaBAdIOT CBOEH II03HABATEABHOHM U y4YeOHOH [OeSITEABHOCTBIO IIOCPEACTBOM IIOCTAHOBKH IIeAeH,
IAQHUPOBAHUY, KOHTPOAH, KOPPEKIMHU CBOUX OEUCTBUM M OLIEHKH YCIEUIHOCTU yCBOe€HHs. CpaBHHUBAIOT
criocob U pe3yAbTaT CBOUX AEHCTBUI C 00pas3rioM

- AUCTOM comnpoBoxKaeHHUs. OOHapy:KUBalOT OTKAOHeHHUs. OOAyMbIBAIOT TMIPUYHUHBI OTKAOHEHUMH.
OcCyLIeCTBASIOT CAMOKOHTPOAD U

B3aMMOKOHTPOAB. Mcrioab3oBaHNE U3MEPUTEABHBIX NPUOOPOB. BhIToAHEHHE Aa0OPATOPHBIX U IMTPAKTUYECKUX
pabor. [uarHocTUKa U yCTpaHeHUEe HeuclpaBHocTell mnpubopoB. BricTpamBaHue THUIIOTE€3 Ha OCHOBaHUU
UMeIoMMXCs JaHHbIX. KOHCTpyHUpoBaHUe U MOAEAUPOBAHUE.
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OAEKTPOMATHHTHBIC IBACHHSI.
MaruuTHoe TIIoA€ B  BellecTBe. Mar"HuTHass aHomaaus. MaruutHbele Oypu. PasHoBumHOCTHU
SAEKTPOU3MEPHUTEABHBIX IIPUOOPOB. Pa3HOBHUIHOCTH 3AEKTPOABUTATEACH.

Jlemoncmpayuu (c HCIOAB30BaHHEM OOoOpyaoBaHHsI «Todka pocTanr): 1.

HarasgsgHocTh moBeAeHUd BEIIECTB B MAarHUTHOM I1oae. 2. [Ipe3seHTaIiuu o

MAarHUTHOM I1oA€ 3€eMAM U O MAarHUTHBIX Oypsax. 3. [JeMoHcTpanusd pa3HOBUAHOCTEH 3AEKTPOU3MEPUTEABHBIX
npubopoB. 4. HarasagHOCTs pa3HOBUIHOCTEN AEKTPOABUTATEAEH.

Aabopamoptsle pabomol: 1. ViccaemoBaHNue PA3AUYHBIX 9AEKTPOU3ZMEPUTEABHBIX ITPUOOPOB.
XapaxmepucmuKa OCHO8HbLX 8U008 0esiMmelbHOCMU.:

YOpaBAgIOT CBOEH TII03HABATEABHOHM U y4YeOHOH [OeSITEeABHOCTBIO TIIOCPEACTBOM IIOCTAHOBKH IIeAeH,
IAQHUPOBAHUY, KOHTPOAH, KOPPEKIMH CBOUX OEWCTBUU H OILIEHKHU YCIIEHIHOCTHU YCBOE€HHsS. CpaBHHBAIOT
criocob M pe3yAbTaT CBOUX NEHCTBHUI C 00pas3rioM

- AMCTOM coOHOpoBoxAeHUd. OOHapyKUBaOT OTKAOHeHUs. OOayMBIBAIOT IIPUYUHBI  OTKAOHEHHH.
OcCy111eCTBASIIOT CAMOKOHTPOAB U

B3aHMOKOHTPOAB.

OnTH4YeCKHE IBACHHS.

VICTOYHUKHN CBeTa: TEIAOBBIE, AIOMHHECIIEHTHBIE, HCKYCCTBEHHBIE. HM3roToBaeHHE KaMepbl - OOCKypa u
HCCAEOBaHHE H300pazkKeHHs C IIOMOIIBI0 MoaeAau. MHOrokpaTHoe H300pazkeHHe IIpeaMeTa B HECKOABKHX
TIAOCKUX 3epKasax. MI3roTOBUTH IIEPUCKOII U C €r0IOMOIIBIO IPOBECTU HabAromeHUd. [IpakTiudyecKoe
HCIIOAB30BaHHE BOTHYTBIX 3€pKaA. 3PUTEABHBIE HAAIO3UM, HOPOXKIAAEMBbIE IIPEAOMAEHHEM cBeTa. Mwupaxu.
Pa3BuTHEe BOAOKOHHOU ONTHKU. VICIIOAB30BaHUE 3aKOHOB CBETA B TEXHUKE.

LemoHcmpayuu (C HCIIOAB30BaHHEM 00opyaoBaHHsA «Touka pocTan)

1. PazanyHble UCTOYHUKHU cBeTa. 2. 3o00paskeHre nnpeaMeTa B HECKOABKUX

IIAOCKUX 3epKasax. 3. M3o0pazkeHHe B BOTHYTBIX 3epKasax. 4. Hcmoap3oBaHUE BOAOKOHHOM OIITHKHU. S.
YcrpoticTBo poToanmnapaToB, KUHOIIPOEKTOPOB, KAAEUI0CKOIIOB.

Aabopamoptsle pabombl: 1. I3roToBAEHHE KaMephbl - O0OCKypa M HCCAeNOBaHUE HN300pazKeHHd C IIOMOIIBIO
Monmeau. 2. [IpakTuyeckoe IPUMEHEHNE ITIAOCKHX 3epKaa. 3. IIpakKTHU4Y€CKOE UCIIOAB30BAHUE BOTHYTBIX 3€PKAaA.
4. 3roToBA€HHE TIEpPUCKOIIa U HAOAIOEHUS C IIOMOIIBIO MOJIEAU.
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Xapaxmepucmuka 0OCHO8HblLX 8U008 0esimeslbHOCMU!

YopaBAgiOoT CBoOed TI03HaBaTEABHOH UM y4YeOHOM [OesITEeABHOCTBIO IIOCPEACTBOM IIOCTAHOBKHU IIEAEH,
I[IAQHUPOBAHNS, KOHTPOAS, KOPPEKIIMU CBOUX MOEUCTBUM U OLIEHKU YCIIEIITHOCTU YCBOEHUS. BBIOEAIIOT U
JOPMYAHPYIOT MMO3HABATEABHYIO II€Ab. BBIIEATIOT KOAMYECTBEHHBIE XapaKTEePUCTHKH OOBLEKTOB, 3a/laHHBIE
caoBamU. [IpyHHUMAIOT IO3HABATEABHYIO 1IEAb U COXPAHAIOT €€ IIPU BBIIIOAHEHUU

yueOHBbIX aedicTBUi. OCO3HAIOT CBOM AedicTBUS. VMeET HaBBIKUM KOHCTPYKTHUBHOTO OOIIEHHS B MAaAbIX
rpyInmiax.

YeAoBeK H MpHpOOAA

ABTOMAaTHKa B Halle¥d XWU3HU. [IpUMepbl HCIIOAB30BaHUA aBTOMAaTHU4YECKUX YCTPOUCTB B HayKe, Ha
POU3BOACTBE U B ObITy. CpencrBa CBs3U. Pagmo m TeaeBUIEHHE. AABTEPHATUBHBIE UCTOYHHUKU SHEPTHUU.
Bunesr saekTpocraHmmii. HeobXOOWMOCTBL 3KOHOMHHU IIPUPOAHBIX PECYPCOB U HCIIOAB30BaHUS, HOBBIX
SKOAOTHUYHBIX U 0e30IacHBIXTeXHOAOTUH. Hayka u 6e30macHOCTh Arofei.

LemoHcmpayuu: 1. doToMaTepuasbl U CAAUIBI 110 TEME.

AabopamopHele pabomul: 1. 3ydeHHe NeHCTBUU CPEACTB CBA3U, Paalo U TEeA€BUIAEHUS.

XapaxmepucmuKa 0OCHO8HbLX 8U008 0esiMmelbHOCMU.:

CamMmocTosSITeABHO (DOPMYAHPYIOT ITIO03HABATEABHYIO 3aa4dy. YMEIOT (HMAHM Pa3BHBAIOT)CIIOCOOHOCTH C ITOMOIIBIO
BOITPOCOB A00BIBATH HEOOCTAOILYI0O HH(POPMAIHIO.

9 kaacc KuHemaTHKa

CriocoObl  OIMCaHUS MeXaHHYecKoro maBuxeHus. Cucrema orcuera. I[IpsasMoAMHEMHOe OBUXKEHUE.
[TpgaMoAarHeHOEe paBHOMEPHOE MOBUXKEHHE II0 IIAOCKOCTH. [lepemellieHHMe W CKOPOCThH IIPU pPaBHOMEPHOM
IPSIMOAMHENHOM MABUXKEHUH I10 MAOCKOCTH. OTHOCUTEABHOCTh ABUXKeHHd. CaoxKeHue ABUXKeHUuH. [IpuHIHI
He3aBUCHUMOCTH ABUKeHUU. KpuBoanHelHoe naBUxXKeHUE. [IBUXKEeHHE TeAa, OpPOIIEeHHOro IIo4 YTAOM K
ropu3oHTy. PaBHOMEpHOE OBUIKEHHE II0 OKPYXKHOCTU. YrAoBasg CKOpPOCTh. llepuom M yacToTa BpallleHUS.
CkopocTp

U YCKOPEHUE IIPU PABHOMEPHOM ABUIKEHUU 10 OKPYIKHOCTH.

AabopamopHsle pabomsl (C HCIIOAB30BaHHEM OoOopyaoBaHusa «Touka pocrTan):

N3yueHne NBUKEHUA CBOOOAHO MMaAoIllero TeAa.
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H3yyeHHEe NBUXKEHUS 10 OKPY>KHOCTH.

IpumepHble memblL nNpoeKmHbLX U uccriedogamenbckux pabom:

OmnpeneaeHre CKOPOCTH PaBHOMEPHOIO ABUIKEHHUS IIPU HCIOAB30BAaHUU TpPeHaxkepa

«beroBag JOPOKKa».

Hcropuyeckast PEKOHCTPYKIINSA OIIBITOB Faauaeda II0 OHNPENEAEHUIO YCKOPEHUS
CBOOOJ/THOTO ITAJIEHUS TEA.

[MpuHIUIIBEI PAa0OTHI TPUOOPOB OAS U3MEPEHUS CKOPOCTEH U ycKopeHUH. [IpumeHeHUue

CBOOOIHOTO MaAeHUS A U3MEPEHUs PeaKIlU dyeAoBeKa. PacyeT TpaeKTOpUH ABUXKEHUS

repcoHaxkey pacckason P.Pacmo.

Xapaxmepucmuka 0CHO8HbLX 8U008 desimeslbHocmu.: YTeHUue U oOCyKIeHHe TeKCTa CcTaTeld MHTepPHeT-CaiToB,
oOCysKIIeHe OOKAQIOB U IIPEe3eHTalluii, COCTAaBAEHUHE U pellleHHe 3aad, OOCyKIeHHE CIIOCOO0B peIlleHUSs
(moaroroBka K OI'D o du3uke).

JAHHaMHKA

NuepnmanpHble cucteMbl orcuera. Craa. 3axkoHbl HploToHa. [IBHKEHHE Teaa Mo, AEHCTBHUEM HECKOABKUX
CUA. [IBUIK€HHE CHCTEMBI CBSI3aHHBIX TeA. [lMHaMHKa pPaBHOMEPHOTO ABHKEHUS MaTe€pPHAABHOM TOYKH II0
OKpPY2KHOCTH. Kaacchl cra. 3aKOH BCEMUPHOTO TATOTEHUS. [IBUXKeHHUE ITAaHeT. VICKyCCTBEHHbIE CIIyTHHUKU.
CoaHeuHada cucTeMa. Mcropud pa3BUTHA IIpeacTaBAeHUM 0 BeceaeHHoH. CTpoeHHE U 9BoAIOINg BeceaeHHOI.
AabopamopHsle pabomol (C HCIIOAB30BaHHEM oOopyaoBaHHusa «Touka pocrtan):

V3smepeHne Macchl TeAa C HCIIOAB30BAHHEM BEKTOPHOTO pPAa3A0XKEHHd CHABI. M3ydeHHe KHWHEMaTHKH U
JUHaMHUKH PaBHOYCKOPEHHOTO ABUIKEHUS (Ha IpUMepe MalluHbl ATByAa). M3ydyeHne TpeHUs CKOABXKEHU.
IpumepHoble memobl NPOEKMHBLLX U UCCIe008aAMENbCKUX pabom.:

Hctoprnueckass pPEeKOHCTPYKIHA onbITOB KyaoHa M AMOHTOHA IIO OIPENEACHHIO BEAUYUHBI CHABI TPEHUSI
CKOABXK€HUs. [lepBble NCKyCCTBEHHBIE CIIYTHUKU 3€MAHU.

Kak oTAnmualoTcsga MeXaHHYeCKHe IIPOllecChl Ha J3eMA€ OT MeXaHHYeCKHX IIpolleccoB B KocMoce? Teaa
CoaneuHol cucreMbl. OTKPBITUL Ha KOHYHKE Ilepa.

Xapaxmepucmuka oCHO8HbLX 8U008 desimeslbHocmu: YTeEHUE U OoOCYyKIEeHUE TeKCTa cTaTel UHTepHeT-CaliToB,
obCyKIIeHNe OOKAQZIOB U IIpe3eHTalllii, CoOCTaBA€HUE U pellleHHe 3aJad, OOCyKOeHHe CIIOCOO0B peIllleHUSs
(momroroBka Kk OI'D mo dusuke).

HMnyabc. 3aKOH COXpaHEHHSI HMIIyAbCa
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NMmnyabc. M3MeHeHNe UMITyAbCa MaTepruaabHOU TOYKHU. CucreMa TeA. 3aKOH COXpPaHEHUT UMIIYABCA.
IpumepHble memblL npoeKmHblxX U uccredogamesnbCKux pabom:

PeakTuBHOEe nBUxKeHHe B nnpupone. PaccaemoBanue [ATII c moMoOIlbI0 3aKOHA COXPaHEHUSI UMIIYAbCA.
XapaxmepucmuKa 0OCHO8HbLX 8u008 desimesibHoCmu: YTeHUe U O0CyKIeHHe TeKCTa CTaTel MHTepPHEeT-CANuTOB,
oOCyKIeHre MOOKAAIOB U Mpe3eHTallui, COCTaBAEHHE U pPellleHHe 3aaad, oOCyzKAeHUE CIIOCO00B pelIeHUSs
(moaroroBka K OI'D o ousuke).

CraTHuka

PaBHoBecue Teaa. MOMEHT CHABI. YCAOBUA pPaBHOBECHUHA TBEPAOTO TeAa. [IpocThie MEXaHU3MEI.
AabopamopHble pabomol (C HCIIOAB30BaHHEM oOopyaoBaHusa «Touka pocrtan):

OmnpeneaeHre IIEHTPOB MaCC PA3AUYHBIX TEA (TPHU criocoba).

IpumepHble membl NPOEKMHBbLX U UCCTIe008aMenbCKUX pabom:
[I[pyMeHeHHEe TIPOCTBIX MEXaHU3MOB B CTPOHUTEALBCTBE: OT 3eMASHKU n0 Hebockpeba. HMccaemoBanue
KOHCTPYKIINH BEAOCHUIIEA.
Xapaxmepucmuka 0OCHO8HbLX 8U008 OesimeslbHoCmu: YTeHUE U OOCyKZIeHUe TeKCTa cTaTedl MHTEepHEeT-CcalToB,
obcyxKaeHne OOKAa[0B U IIpe3eHTalllii, CoCTaBA€HHE UM peIlleHHe 3a7ad, o0Cy:KaeHHe CIIOCOO0B pelleHUs
(moaroroBka K OI'D mo du3uke).
MexaHHYECKHE KOA€OaHHSI H BOAHBI
Mexanudeckue KoaebaHus. [IpeobpazoBaHre SHEPTUU IIPU MEXaHUYECKHX KoaebaHUusax. MaremaTudyeckKuil u
IIPY>KUHHBIE MasgTHUKU. CBOOOAHBIE, 3aTyXalolllie U BBIHYXKIAEHHbIe KoaeOaHuda. Pe3oHaHc. MexaHudecKue
BOAHBI. /IAMHa U CKOPOCTh BOAHBI. 3BYK.

AabopamopHsle pabomol (C HCIIOAB30BaHHEM 00opyaoBaHus «To4uka pocTan):
H3yuyeHue KoaneOaHUM HUTSHOTO MasgTHHKA.
IpumepHoble memobl NPOEKMHBLLX U UCCTIe008aAMENbCKUX pabom.:
CTpyHHBIE My3bIKaAbHble MHCTPYMEHTHI. KoaebaTeAbHBbIE CHCTEMBI B IIPUPOJE UTEXHUKE.
Xapaxmepucmuka 0CHO8HbLX 8U008 OesimesibHocmu: YT€HUE U OOCYyKIOEHHE TEKCTa CTaTed MHTEpHeT-CalToB,
obCcysKIeHre OOKAQZIOB U IIpe3eHTalluii, coCTaBA€HUE U pellleHHe 3aaad, oOCy:KIOeHHEe CIIOCOO0B peIllleHUSs
(momroroBka Kk OI'D mo dusuke).
OAEKTPOMArHHTHBIE KOA€OAHHSI H BOAHBI
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[TepeMeHHBIN sAeKTpUdYecKUil ToK. KoaebaTeabHBIN KOHTYP. BrIHyKneHHbIe U cBOOOAHbIe OM KoaebaHusg. OM
BOAHBI U UX CBOMCTBA.

IpumepHble memblL npoeKmHblX U uccredogamesrbCKux pabom:

[IpyHIIMOIBI PaauOCBA3HU U TeAeBUAeHUd. BangHue OM m3aAy4eHUM Ha >XKUBBIE OpraHu3Mbl. M3roroBaeHue
YCTAaHOBKHU Al AE€MOHCTPAIUU ONbITOB 1o OMU.

OaekTpomarHuTHoe ussydeHnue CBY-neun. UcTopudeckas peKOHCTPYKIIMS OIIBITOB AMIIepa.
Xapaxmepucmuxa 0CHO8HbLX 8U008 desimeslbHocmu.: YTeHUuEe U oOCYyKIAeHHEe TeKCTa cTaTeld MHTepHeT-CalToB,
oOCysKIIeHHe OOKAQMOB U IIPe3eHTalluii, COCTaBAEHUE U pellleHHe 3aad, OOCyKIeHHE CIIOCOO0B peIleHUSs
(moaroroBka Kk OI'D o du3uke).

OnTHka

Wcrounuku cBeta. [le¥CTBUS cBeTa. 3aKOH IIPSIMOAMHENHOTO PACHIPOCTPAHEHUA CBETA.3aKOH OTPaAKEHUI
cBeta. [locTpoeHne n300paskeHU B IIAOCKOM 3€pPKaAe.

3aKOoH NPEAOMAEHHUS CBETA HA IIAOCKOH I'paHUIIE ABYX OOQHOPOAHBIX IIPO3PadHbIX cpen. IIpeaomaeHne cBeTa B
npusMe. [lucnepcud cBeTa. 9IBA€HHE IIOAHOTO BHYTPEHHETO0 oTpaxkeHUud. AnH3bI. ToHKHe AnMH3BI. [locTpoeHuHe
n300paskeHu, co3gaBaeMbIX TOHKUMHUAMH3aMHU. ['Aa3 u 3peHue. OnTudecKkrue IpuUOOpHI.

AabopamopHsle pabomol (C HCIIOAB30BaHHEM oOopyaoBaHHusa «Touka pocrtan):

OKcrepuMeHTaAbHasd IIPOBEPKA 3aKOHA OTpaKeHus cBeTa. IaMepeHue nmokazaTead

IIPEAOMAEHUS BOMBL.

H3mepeHue (pOKYCHOIO PacCTOsTHUSI cobuparomniei AMH3bl. [IpumepHble memol

npoeKkmHulx u uccaredosamensveckux pabom:cTopus uCccAe1OBaHUSA CBETOBBIX IBAECHUM.

Hcropuyeckad peKOHCTPYKIIUA Teaeckoma ['aauaeda. UsroroBaeHue

KaAeHuJoCcKoIIa.

Xapaxmepucmuka oCHO8HbLX 8U008 OesimesibHocmu: YTeHUEe U OOCYyKIeHUEe TeKCTa cTaTeld MHTepHET-CalTOB,
obcyKaeHrne OOKAa[0B M IIpe3eHTAalllii, COCTaBA€HHE UM peIleHHe 3a7ad, O0Cy:KOeHHe CIIOCOO0B perleHUs
(moaroroBka K OI'D mo duzuke).

PH3HKaA aTOMAa H aTOMHOTIO szapa

Crpoenue aroma. [loraoiieHue u ucnyckaHue cBeta aroMaMu. OnTudyeckue crnekTpbl. OnbIiTel Pesepdopaa.
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IInameTapHaga momeab aroMa. CTpoOe€HHE aTOMHOIO dapa. 3apdaoBO€ M MaCCOBOE 4YHCAA. SOEpHBIE CHABI.
OHepruss CBS3U aTOMHBIX sAep. 3aKOH paauoaKTUBHOIO pacrnaza. Aabda- u Oera-pacnanbel. [IpaBuaa
CcMelleHud. AaepHbie peaknuu. [leaeHHUe U CUHTE3 94ep. AdaepHada sHepreTuka. crounuku sHeprun CoaHIIA U
3Be3n. Perucrpauud gaaepHbIX H3AYYEHHN. BAugHHe paaMOaKTHUBHBIX HU3AYYEHHUN HAa JKUBbIE OPraHU3MEBI.
[o3umeTpusi. DKOAOTHUYECKUE IPOOAEMBI IAEPHON 3HEPTETUKHU.

ITpumepHble memblL npoeKmHbLX U uccriedogamenbckux pabom:

Hcropuga nusydyeHud aroMa.

N3mepenue KII/I coanHeyHOU OaTapen.

HeBuauMbie N3Ay4€HHS B CIEKTPE HArPETBHIX TEA.

Xapaxmepucmuka 0CHO8HbLX 8U008 OesimeslbHocmu: YTeHUE U OOCYyKZIeHUEe TeKCTa cTaTedl MHTEepHET-CcalToB,
oOCysKIIeHHe OOKAQMOB U IIPe3eHTalluii, COCTaBAEHUE U pellleHHe 3aad, OOCyKIeHHE CIIOCOO0B peIleHUSs
(moaroroBka K OI'D o du3uke).

PopmMBI OPraHH3aIHH 00Pa30BaATEABHOIO IIPOLECCA:

- TpyIIoBasi;

- HTHOAUBUAYaAbHAad;

- ppoHTaABHAS.

Benyiune TE€XHOAOTHH:

M cr1ioAB3YIOTCH 3A€MEHTBI CAEAYIOIINX TEXHOAOTHH: IPOEKTHAasl, IPobAeMHOT0o o0ydeHUsi, MH(POPMAITHOHHO-

KOMMYHUKAIIMOHHAsA, KPUTHYECKOrO0 MBIIIA€HUSI, ITPOOAEMHOI0 AHUaAOTa, UTPOoBas.

OCHOBHBIE METOALI pabOTHI Ha YPOKE:

Benyummmu MmeTomaMu OOyUeHUS SBAAIOTCH: YaCTUYHO-IIOMCKOBOM, METOA MaTEMaTHUYE€CKOTrO MOAEAUPOBaHUS,

AKCUOMAaTHUYECKUH METOI.

POopMBbI KOHTPOAA:

Tak Kak 3TOT KypC SIBASIETCS JOIIOAHUTEABHBIM, TO OTMETKA B 6aasax HE CTABUTCH. YUalluicda y4uUTCs

OLIEHUBATb Ce0s M APYTUX CaM, YTO II03BOASET pPa3BUBATh YMEHUS CAMOAHAAN3a U CIIOCOOCTBYET Pa3BUTHIO

CaMOCTOSITEABPHOCTH, KaK CBOUCTBY AMYHOCTHU y4allleTOCs. BrissBA€eHUE ITPOMEKYTOYHBIX U
KOHEYHBIX PE3YABTATOB  yYalllUXCAIIPOUCXOAUT depe3 IMPaKTUUECKYI0 NeSITEeABHOCTD; 3a4eTHbhIE

paboThI:
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* TeMaTudeckas IoAbopKa 3aad pPa3AHYHOIO YPOBHA CAOXKHOCTH C IIPEeNCTaBA€HUEM pPas3HbIX METOI0B
pellleHUsT B BHIE TEKCTOBOI'O AOKYMEHTAa, NMpe3eHTauHH, (GA3II- aHHMAIlHH, BHACOPOAHKA 1AU web -
CTpPaHHIbI (caiiTa)

* BLICTABKAa IIPOEKTOB, IIPE3ECHTALIUH;

* I€MOHCTpAaIIUs SKCIIEpUMEHTA, KAYEeCTBEHHON 3aJa4U C Ka4€CTBEHHBIM (YCTHBIM HAU BBUE IIPHUAOKEHUSI, B
TOM YHCA€, Ipe3eHTalllell) OonHMcaHHEM IIpollecca Ha 3aHSTHH, (PECTHBaA€ 3KCIEPHUMEHTOB; (pHU3HUYeCcKUe
OAUMITHABI.
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KaAeHnapHo-Temaanecxoe IIAAHHPOBAHHEC 7 xaacc

HasBanue Tema ypoxka KoaunuyecTBO OcCHOBHBIE€ BHABI HcnoAp3oBaHHE
pazneaa 4acoB AeATEABHOCTH Ha ypOKe obopyaoBaHHS LEHTpA
€CTeCTBEHHO-HayYHOH H
TE€XHOAOTHYECKOH
HaIlpaBA€HHOCTEeH
«ToukapocTa»
BBogHoe 3aHaTue. llean u [IpuBoguTh mIpuUMeEpPBl 00BeKTOB | KoMItbIoTepHOE
Beenenue 3azta4yu Kypca. TexHHnka 1 n3ydeHus (uU3uKH (pusudeckue | o6opyoBaHuE
(1) 0e30I1acHOCTH. SIBAEHUS, dusuyeckoe TEAO,
Cucrema eUHHUIL, IIOHSITHE O BEIIECTBO, dusugeckoe TI0A€).
Poasb OpAMBIX U  KOCBEHHBIX Habaomate u a"HaausupoBath | KommnerorepHoe
3KCIIEpHM U3MEPEHUIX dusuyeckue ABAEHUS obopynoBaHue
€HTa B (bukcupoBaThk U3MEHEHUsS CBOMUCTB
KH3HH 00BEKTOB, CpaBHHUBaATh HUX H
yeAOBEKa dusnYeCcKuil 3KCIIEPUMEHT. 1 0600111aTh). [Mo3HAKOMUTBCS c | ObopynoBaHue mOas
(34) Buner dpHU3UIEeCKOro OKCIIEPUMEHTAABHBIM METOIOM | AEMOHCTpaIH
SKCIIEpPUMEHTA. UCCAEIOBaHHUS IPHUPOABI
[IorpeurHocTs U3MEpPEHUS. (BOCITPOH3BOAUT, durcupoBarThb
J23% 918331 U3MEHEHUS CBOMCTB  OOBEKTA,
IIOT'PEIIHOCTEeH N3MEePEHU. a"HaausupoBatb. COOpKa IIpUOOPOB
Pacuér M KOHCTPyKIuii. McroAb3oBanme

IIOTPEITHOCTHU U3MEPEHUA.

AabopaTopHas pabora
«M3amepeHHe obbeMa
TBepaoro Teaar. [IpaBuaa

opopMAeHUSI AA60PATOPHOM
paboTHI.

U3MEPUTEABHBIX  IIPHUOOPOB.

BrimoaHenmne — AabopaTOpPHBIX U
IPaKTUYECKUX pabor.
[uarnoctuka u yCTpaHeHHe
HeHCIIpaBHOCTEN IpubOpOB.
BricTpanBanue TUIIOTE3 Ha

OCHOBAaHHH HMCIOINIHUXCA JaHHBIX.

ObGopynoBaHue aasg
AabOpaTOpHBIX  paboT

YV4IEHHUYIECKHUXOIIBITOB

u




MexaHHKAa
(84)

PaBHOMEpHOE 1 HEPAaBHOMEPHOE
JOBUKEHHUE.

'paduyueckoe nmpeacraBAeHUE
JBUXKEHUS.

Pemienue rpadUIecKux
3aa4, pacdyeT IIyTH U
CpeaHeN CKOPOCTHU
HEPaBHOMEPHOTO IBUKEHUS.

[HenTpOobEKHAdA cHUAA.

ITousaTue HWHEPIIHMHY 1 HHEPTHOCTH.

Anaau3s §abauil, rpadHKOB,CXEM.
[Torck oO0bsICHEHUS HAOAIOLAEMBIM
cobriTusaM. OnpeneAseHUE CBOHCTB
npubOPOB IO YepTeKaM U
MoaeAdM. AHAAN3 BO3HHUKAIOIITHNX
IPOOAEMHBIX CUTYAITHH.
H3006pazkaTh CHCTEMY KOOPIUHAT,
BBIOMpPATDH TEAOOTCUETA U
CB43bIBATh €r0 C CHCTEMOM
KoopauHar. Mcrioap3oBaThk cucTeMy
KOOpAUHAT IIAST U3yIEeHUST

Ob6opymoBaHue IAS
AabopaTOpPHBIX  pPaboT U

VIEeHUYEeCKHUXONBITOB  (Ha
6aze koMmaeKToB aasa OI'9D)




Cuaa ynpyroctu. Cuaa TpeHUs.

IIPSIMOAMHEHHOTO IBUKEHUS TeAa.
Cbopka rmpubopoB U KOHCTPYKIIHUH.
Vcrioab30BaHMe U3MEPUTEABHBIX
npubopoB. BeirmoaneHME
AabOPATOPHBIX HIIPAKTUYIECKHU
paboTt. [luarHocTHKa U yCTpaHeHue
HEUCITpaBHOCTEH ITpubOPOB.
BreicTpauBaHue rumnores Ha
OCHOBaHUU UMEOIINUXCS
naHHbIX. KOHCTpyHpOBaHuEe U
MOIeAupoBaHUe. BrImoAHEHHE

NaboparopHada pabora
«ccaemoBaHMe 3aBUCHUMOCTH
CHABI YIIPYTOCTH, BO3HUKAIOIIIEH B
HPYKUHE, OT CTEIEeHU
necopMmaliuu
HPYZKUHBI.

NabopaTopHag pabora
«OnpeneaeHue
Koo punreHTa
TPEeHHusd Ha
TpHUbOMETPE».

AaboparTopHasa pabora
«MccaemoBaHme 3aBUCUMOCTH
CHABI TPEHUS OT CHABI
HOPMAABHOTO JaBACHUSI).

3a/laHUM 110
YCOBEPIIIEHCTBOBAHHUIO
npubopoB. PazpaboTka HOBBIX
BapHaHTOB ONBLITOB. Pa3zpaborka u
IIPOBEPKA METOIUKHA
9KCIIEPUMEHTAABHON pabOThI.
PaboTa B MaAbIX rpynmnax.
AHaAU3HUPYIOT, BEIOUPAIOT U
00OCHOBBIBAIOT CBOE pEIIeHHE,
IEeHCTBUM. [IpeacraBaeHHE
PE3YABTATOB I[IapHOMH,
TPYIIIIOBOM [NEATEABHOCTH.
YyacTHe B IHMaAOTe BCOOTBETCTBUU
C IIpaBHUAAMHU PEYEBOTr0 IOBEIECHHUSI.

Ob6opymoBaHue OAs
AabopaTOpPHBIX  PaboT U

VIEeHUYEeCKUXONBITOB  (Ha
6aze koMmaeKToB aasa OI'D)

ObGopynoBaHUe IAs
Aa00OpaTOPHBIX PabOT U
VIEeHUYECKUX OITBITOB

C'umapocTa [TaoTHOCTL. 3amaya napsil'epona AHaan3 TabAuIl, rpadUKOB, CXEM. ObGopynoBaHUe IAs
THKa [Torck 0OBICHEHUS HAOAIOIAEMBIM JOEMOHCTpaLuHi
(124) Pemmenue 3aza4 IMOBBIILIEHHOM

CAOZKHOCTHU Ha pacCHeT ITIAOTHOCTH
BEIIECTBA.

Penrenne 3amay nmoBuIIIIEeHHOH
CAOZKHOCTHU

cobbrTuaM. OnpeneaeHre CBOMCTB
IpuOOPOB 10 YepTeKaM U

MoJeAIM. AHaAN3 BO3HUKAIOIIINX

npobaeMHBIX cutyanuii. Coopka

ObGopynoBaHue IAs




IlaBAaeHUEe XKUIKOCTH M rasa.
3akoH [Tackaadg.

Coob1miaronyecsa CoOCyabl.

NaboparopHaga pabora
«I3roroBAeHUE MOEAN
doHTaHA»

NaboparTopHaga pabora
«I3roroBaeHUE MOEAN
doHTaHA»

3akoH Ilackaaqa. /[laBaeHUE B
JKHUIKOCTIX U ra3ax.
F'uapaBAMYECKHE MAIIIHMHBI.
Coob1iaronyiecs CoCyasbl.

BrIiTaakuBaroIaa cusa. 3akoH
Apxumena.

TOUYKA \’pocm

IpUOPPOB U KOHCTPYKLIUH.
HcrmoAp30BaHUE U3MEPUTEABHBIX
npubopoB. BrirmoaHeHHE
AabOPATOPHBIX U MTPAKTHIECKUX
pabort. [lnarHocTUKA U yCTpaHeHUue
HEUCITpaBHOCTEH PUOOPOB.
BreicTpaunBaHue rurnores Ha
OCHOBaHUH UMEIOIIIHUXCS TaHHBIX.
KoucrpyupoBanue u
MoaeAupoBaHue. PaboTa B MaabIX
rpynmnax. AHaAu3UpPYHoT,
BBIOHPAIOT U 0O0CHOBBIBAIOT CBOE
peleHue, NericTBUM.
[IpencraBacHUE PE3YABTATOB
I[IaApHOH, I'PYIIIIOBON AEATEABHOCTH.
I[ToaroroBka COOOIIIEHHUI U
JOKAQ[OB. YYacCcTHE B JUAAOTE B

JEMOHCTpPALUN

ObGopynoBaHue OAg
AabopaTopHBIX PaboT u
YIE€HHYECKHUX OIBITOB (Ha

f6a3e KOMIIAEKTOB
nasg OI'9)

ObopynoBaHue maAs




NaboparopHaga pabora

«BrlgacHeHHE yCAOBHUSA
IIAQBaHUSLI
TEA».

Baok 3amay Ha 3akKoH
ITackaaga,
3aKOH ApxuMena.

Baok 3amay Ha 3aKOH
ITackaasg,
3aKOH ApxuMena.

COOTBCTQ‘BHH C IIpaBUAaAMHU
PEIEBOTIO IIOBEACHHUA.

JEMOHCTpaIUH

Ob6opynoBaHue aasd
AabopaTopHBIX PaboT U
VIE€HUYECKHUX OITBLITOB

OOGopynoBaHue maAs
JEMOHCTpPAIIUM

CraTuka
(104)

Baok. Priuar.

PaBHOBecue TBeEpABIX TEA.
MowmeHT cuabl. [IpaBuao
MOMEHTOB.

Lentp Taxectu. UccaegoBanue
PA3ANYHBIX MEXaHUYECKUX
CHCTEM

KomMOUHUpPOBaHHBIE 330a4H,
HUCIIOAB3YSl YCAOBUS PABHOBECHS.

KOM6I/IHI/IpOBaHH]':>Ie 3a1a4u,
HCIIOAB3Yyd YCAOBHUA
PaBHOBECHA

AabopaTopHas pabora
«3roToBA€HUE paboTaromieii
CUCTEMBI OAOKOB».
Odopmaenue
pabor.

Anaan3 Tabaun, rpaduKoOB, CXEM.
[Torck o0BbACHEHHUA HAOAIOLAEMBIM
cobrrTuaM. OTpereAeHre CBOHCTB
IPUOOPOB MO YEPTEXKAM U
MozeAssM. AHaAN3 BOZHHUKAIOITHX
OPOOAEMHBIX CUTyAITHH.
HabAromaTs geficTBHE IMPOCTBIX
MexaHu3MOB. [Io3HaKOMHUTBCH C
pU3NIECKOH MOAEABIO «aDCOAIOTHO
TBEpIoe Teaor. PemraTh 3amadyu Ha
IIpUMEHEHNE YCAOBHUS ([IpaBHAA)
paBHOBecud pbryara. [IpuMeHaTh
YCAOBHE (IIPaBHUAO) paBHOBECHUS
pbIdara nagd o0bsICHEHUS AeHCTBUS
Pa3AMYHBIX HHCTPYMEHTOB,
HCIIOAB3YEMBIX B TEXHUKE U B OBITY.
Cbopka 1mpubopoB u
KOHCTPYKIUH. Mcrioab3oBaHUue

ObGopynoBaHUue IAs
JEMOHCTpPAILIUMA

ObGopynoBaHUe OAs
JOEMOHCTpAaILUHU

ObGopynoBaHue oasd
Aa0OpaTOPHBIX  paboT
U yYEeHUYIECKUX OTIBITOB
(Ha 6a3e KOMIIAEKTOB




PabGora Ham mnOpoekTOM
«Baokm». AabopaTopHada
paborta
«3roToBA€HUE paboTaronieit
CHUCTEMBI OAOKOB».

NaboparTopHada pabora
«3roToBA€HUE paboTaronieit
CHCTEMBEI OAOKOB».

OdopmaeHue paboThI.

3ammTa IpoeKTOB.
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U3MEPHUTRABHBIX IIPHOOPOB.
BrirmoaHeHMEe Aa00pPaATOPHBIX U
OpaKTUYeCKUX paboT.
JlrarHoCcTHUKa U yCTPaHEHUE
HEUCITpaBHOCTeH ITPUOOPOB.
BreicTpauBaHue rurores Ha
OCHOBaHUU UMEIOUTUXCH JaHHBIX.
KoncTpynpoBaHue

U MOJeAUupOBaHUue. BrlmoaHeHUE
3a/1aHUM I10 YCOBEPIIEHCTBOBAHUIO
npubopoB. PazpaboTka HOBBIX
BapHUaHTOB OIBITOB.

PazpaboTka u mpoBepKa METOIHUKH
SKCIIEPUMEHTAABHON pPabOTHI.
PaboTta B MaAbIX Irpymnax.
AHaAU3UPYIOT,

BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
peleHue, NeiCTBUS.

[IpencraBacHNE PE3YyABTATOB
MMapHOM, TPYHIIOBOM

nass OI'9)

ObGopynoBaHue OAd
AabopaTOPHBIX PadOT U
VIE€HUYECKUX OITBITOB

KomnsroTepHOE
obopymoBaHue
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nesTeattiocTs. [ToAroToBKA
COOOIIIEHUH U JOKAQIOB.
Ocy11eCcTBASIIOT CAMOOILIEHKY,
B3aUMOOIIEHKY OeSITeABHOCTH.
YuacTue B [iuasore B COOTBETCTBUH
C IIpaBHUAAMH PEUYEBOTO ITOBEIEHUS.

KaAeHnapHo-Temaanecxoe IIAAHHPOBAHHEC 8 Kaacc

HaszBanHe Tema ypoxka KoanuecTBO OCHOBHBEIE BHABI AE€ITEABHOCTH Hcnoap3oBaHHE
pasaeaa JacoB Ha ypokKe obopyaoBaHHS LEHTpA
€CTEeCTBEHHO-HAY4YHOH
H
TE€XHOAOTHYECKOH
HaIlpaBA€HHOCTEH
«Touka pocTa»
BBonHoe 3anartue. lleau u CamMmocTosaTeABHO (POPMYAUPYIOT OOopynoBaHue Oad
TerAoBBIE 3aga4u Kypca. TexHuka 1 [103HABATEABHYIO 3amady. JEMOHCTpPAaLH
IBACHUS 0€e30I1acCHOCTH. YMEIT C IOMOIIBIO BOIIPOCOB
Pa3zHooOpa3sue TernAoBbIX 100BIBATH HEIOCTAIOIIYIO
aBaeHU. TermaoBoe pacuinpeHue nHpOpMAaIHIO. OOopynoBaHue [OAd
TEA. Hcnioab3oBaHNE U3MEPHUTEABHBIX JEMOHCTpPAaLHi
IpUOOPOB. BrirmoaneHue




NaboparopHaga pabora
«I3MeHeHUs IAUHBI TeAa IPU
HarpeBaHUU U OXAQXKIECHUH).

Temnaoniepenada HabaromeHme
TETIAOTIPOBOTHOCTU BOABI U
BO3IyXa.

NaboparTopHaga pabora
«I3MmepeHue yaeApHOU
TEIMAOEMKOCTH PA3ANYHBIX
BEIIIECTBY.

[InaBA€HUE U OTBEPAEBAHUE.
NabopaTopHas pabora
«OTAMBKa
napadUHOBOIO COAJaTHKA»

AaboparTopHasa pabora
«HabAroneHne 3armaaBAEHUEM
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A2O0PaOPHBIX U ITPAKTHYIECKHUX
paboTt. [uarHocTUKa U yCTpaHeHUue
HEUCITPaBHOCTEH IPUOOPOB.
BreicTpauBaHue rumnores Ha
OCHOBaHHH HUMEIOIIUXCS TaHHBIX.
KoncrpyupoBaHnue
U MOZleAUpOBaHUe. BrimoaHeHHE
3a/laHUM I10

YCOBEPIIIEHCTBOBAHUIO
npubopPoB.
Pa3zpaboTka HOBBIX BAPHUAHTOB
OIIBITOB.

PazpaboTka u mpoBepKaMETOTUKHU
9KCIIEPUMEHTAABHOH paboTHhI.
PaboTa B MaABIXTpyIIIIax.
AHaAU3UPYIOT,
BBIOUPAIOT B 00OCHOBBIBAIOT CBOE
peleHue, NeUCTBUS.
[IpencraBaeHNEe Pe3yALTATOB
I[IaApHOM, I'PYIIIIOBON AEATEABHOCTH.
YyacTue B [HMaAOTe B COOTBETCTBUU
C IIpaBHUAAMH PEYEBOTO

Ob6opymoBaHue IAs
AabopaTopHBIX paboT
YIE€HHUIECKUX OIILITOB

u

OOGopynoBaHue [as
JEMOHCTpPAILUH

ObGopynoBaHue Oasd
AabopaTopHBIX paboT
VIE€HUYECKHUX OIIBITOB

0asze KOMIIAEKTOB
nag OI'o

51
(Ha

ObGopynoBaHue oasd




ABbIa»
Pelrtenue OAMMITHAIHBIX 381a4
Ha YypaBHEHHUE TEIIAOBOTO
Dasauca

Permmenne oauMnnaaHbpIx 3a1a4d
Ha pacCyéT TEIIAOBBIXIIPOILIECCOB

Naboparopus
KpHUCTaAAOTpadUU.

HcnapeHue u KOHAEHCALUS.

CocraB aTmocdepsl,
HabAIOJeHUe TIepexoaa
HEHACBIIIEHHBIX [1apOB B

HAaCbIIIEHHBIE.

BaaxkHOoCTB BO3AyXa Hapa3HBbIX
KOHTHHEHTAaX

\ TIIOBEIOEHHH.

AabopaTopHBIXPaboT
YIE€HHUIECKUX OIILITOB

u

O6opynoBaHue oA
JEMOHCTpPALIUH

OOGopynoBaHUe IAs
JEMOHCTpPAILIUM

OOGopynoBaHUe IAS
JEMOHCTpAILlUMA

OOGopynoBaHUe IAS
OEeMOHCTpalui

ObopynoBaHue IAS
JEMOHCTpALHU

OaekTpuYd
€CKHe
ABAECHUS

Mukpomup. Moneau aroma,
cylecTBOBaBIINE 10 HadaraXIX

Hcropuga OTKpBITHS H
nerucrBud
raAbBBaAHHUYECKOTO SAEMEHTA

Hcropudg cozgaHuda
3AEKTPOPOPHON MaIIHUHbBI

OmnepiThl BoabTa.
OAeKTpUIECKUM
TOK B AE€KTPOAUTAX.

YrpaBagioT cCBOeHII03HABATEABHOM
U y4eOHOU e TeAbHOCTBIO
IIOCPEACTBOM IIOCTAHOBKHU LIEAEH,
IIAQHUPOBaHUL, KOHTPOAS,
KOPPEKIIUU CBOUX OENUCTBUU U
OLIEHKH YCIENTHOCTH YCBOEHUS.
CpaBHHUBAIOT CIIOCOO M pe3yAbTAT
CBOUX OEHCTBUIl COOpas3oMm
AVICTOM COITPOBOIK/IE€HUSI.
OOHapy>KHUBAIOT OTKAOHEHHUS.
OO0ayMBIBAIOT MTPUYHHBI
OTKAOHEHUHN. OCyIIEeCTBAIIOT

ObGopynmoBaHUue [As
JOEMOHCTpAaILUHU

KommsroTepHOE
obopymoBaHue

KommnrsroTepHOE
obopymoBaHue




Perrenue OAMMITHAQAHBIX3a4a4 Ha
3aKOHBI ITOCTOAHHOI'O TOKAa

CaMOKOHTPOABb U
B3aUMOKOHTPOAB.
Hcnoan3zoBanue

TOUKA \!pocm

HabarwomeHue 3aBUCUMOCTH
COITPOTUBAEHHS ITPOBOAHUKAOT
TeMIepaTyphbl.

U3MEPUTEABHBIX
npubopoB.
Breinmoanenue
AabOpaTOPHBIX U

NaboparTopHada pabora
«OnpeneaeHuE CTOUMOCTH
U3pacxXoq0BaHHOMN
SAEKTPOIHEPTHUH
10 MOIIHOCTHY MOTPEOUTEAT UIIO
C‘{éT‘{I/IKy»

IPaKTUIECKHUX pabor.

JlarHoCcTHUKa U yCTpaHEHUEe

HEUCITpaBHOCTEH MpUOOPOB.

BricTpaunBaHue rurores3 Ha

OCHOBaHUU HMEIOIMXCI

AaHHbIX. KOoHCTpyHpoBaHue
1 MOJEAHPOBAHHUE.

O6opynoBaHue oA
JEMOHCTpPALUN

OOGopynoBaHUe IAs
JEMOHCTpPALIUH

ObGopynoBaHue Oad
AabopaTopHBIX PaboT
YHIEHHUYIECKUX OIIBLITOB
baze

(Ha




Pemnienue OAMMIINAOHBIX 3a1a4
Ha TEIIAOBOE JEeHUCTBHUE TOKAa

OAEKTpOMarHUTHBIE IBACHUS.
OAEKTPOU3MEPHUTEABHBIE
OpUbOPHI.

MarguTHass aHOMAaAUs.
MaruuTHbIE OypH.

PazunoBumHOCTH
SAEKTPOABUTATEAEH.

YrpasagaroT CBOEH
[I03HABATEABHOH U  y4ueOGHOHU
JEeATEAPHOCTBIO IIOCPEACTBOM
IIOCTAHOBKH LIEAEH, TAAGHUPOBAHUSI,
KOHTPOAS, KOPPEKLINHU CBOUX
OEUCTBUH HOLIEHKHU YCIIEITHOCTH
ycBoeHUd. CpaBHUBAIOT CIIOCOOBI
pe3yAbTaT CBOUX AEUCTBUH C
o0pasioMm - AHUCTOM
COIIPOBOXKICHHS.
OOHapy>KUBAIOT OTKAOHEHUS.
OO0yMBIBAIOT IPUYHHBI
OTKAOHEHUM. OCyIlEeCTBALIOT
CaMOKOHTPOAb U

B3aHMOKOHTPOAB.

KoMIiAeKTOB 1A OT'D

Ob6opynoBaHue OAS
JEMOHCTpPAILIUH

ObGopynoBaHUe IAs
JEMOHCTpPAILIUH

OOGopynoBaHUe IAS
JEMOHCTpPAILIUM

CBeTOBEBIE
ABAEHUA

HNcToyHMKH cBeTa: TEIIAOBEIE,
AIOMHUHECITEHTHBIE

OkcrepuMeHT HabAoeHUE.
MHoOTOKpaTHOE U300pasKeHHE
IIpeaMeTa B HECKOABKHX
IIAOCKHUX
3epKasax.

N3roToBUTE HEPUCKOII U C €TO
IIOMOIIIBIO ITPOBECTH HAOAIOAEHUS

HpaKTI/I'-IeCKOC HCIIOAB30BaHHE
BOTHYTEIX 3€EPKaA

3pUTEABHBIE HAAIO3HH,
IOPOXKOaeMblIe
IIPEAOMAEHHEM CBETA.
Mupaxu.

PaszButueontTuku
BOAOKOHHOH

YrpaBadroT CBOEM ITO3HABATEABHOM
U y4eOHOU nesaTeAbHOCTBIO
IIOCPEACTBOM IIOCTAHOBKHU IIEAEH,
IIAQHUPOBAaHUSI, KOHTPOAS,
KOPPEKIIUU CBOUX OENUCTBUH U
OLIEHKH YCIIENTHOCTHU YCBOEHUL.
Brimeasior 1 opMyAHPYIOT
[I03HAaBAaTEABHYIO I1€Ab. BeigeadroT
KOAWYECTBEHHbBIE XapaKTEePUCTUKH
00BLEKTOB, 3a/IaHHbIE CAOBAMH.
[IprHHUMAIOT TO3HABATEABHYIO IIEAD
U COXPAaHSIOT €€ IIPU BBIIIOAHEHUU
edupIxaetictBuii. OCO3HAIOT CBOU

nericreudga. IMeroT HaBbIKH
KOHCTPYKTHBHOTO
OOIIIEHUsI B MAABIX TPYIIIax.

ObGopynoBaHUue OAs
OEeMOHCTpalui

ObGopynoBaHue IAS
JOEMOHCTpAaILUHU

ObGopynoBaHue IAsT
JOEMOHCTpaLUHi

ObGopymoBaHue OAs
JOEMOHCTpaLlHi




Hcroab3oBaHMECBETA B TEXHUKE
3aKOHOB

TOUKA \!pocm

Hayka B
KU3HU

ABTOMAaTHUKAa B HAIIlEH XKU3HU.

CaMoCTOSITeABHO (POPMYAUPYIOT

Panmo u TeaeBUumeHE

II03HAaBATEABHYIO 3a/1a4y. YMEIOT

AapTEepHaATHBHBIE UCTOYHUKU
SHepruu. Buas:
9AEKTPOCTAHIIUN

(1AM pa3BUBAIOT) CIIOCOOHOCTH C
IIOMOIIILIO BOIIPOCOB M00OBIBATH
HEeIOCTAIOIIYI0 MH(OPMAIIHIO.

Hayka ceronuga. Hayka u
0€e30I1aCHOCTD AIOAEH.

KommnsroTepHOE
obopymzoBaHue

KaAeHnapHo-Temaanecxoe IIAAHHPOBAHHEC 9 Kaacc




Ha3Banue Tema ypoka KoanyecTBOo | OCHOBHBIE BHABI AEATEABHOCTH Hcnoab3oBaHHE
paszeaa 4acoB Ha ypoOKe obopyzmoBaHHA LEHTpPA
€CTeCTBEHHO-HAyYHOH
H
TEXHOAOTHYECKOH
HaIlpaBA€HHOCTEeH
«ToukapocTa»
BBoagnoe 3auarue. lleau u 1 CaMocTosITeABHO (DOPMYAHPYIOT KommnisrorepHoe
Beenenue 3aga4u Kypca. TexHuka [103HABATEABHYIO 3aa4y. obopymoBaHue
(14) 0€e30IIaCHOCTH. YMEIOT C ITOMOIIIBIO BOIIPOCOB
Kunemar Crioco0OblI orrucaHud 1 100BIBATDH HEOCTAaIOIILyI0 OOGopynoBaHUe IAS
HKa (7 ug) MEXaHHUYECKOI'0 IBUXKEHUI HHGOPMAaIHIO. JA€MOHCTPALMH
Hcrioab3oBaHUE U3MEPUTEABHBIX
[TpamoanHeHOE 1 npubopoB. BrlmmoaHEeHUE OOGopynoBaHUe IAS
paBHOMEPHOE AaboOpPaTOPHBIX U JEeMOHCTpalui
JOBUKEHUE 10 [IAOCKOCTHU? PaKTUIECKUX paboT./IuarHocTUKa
CMmoTps U3 KaKOM TOYKHU U YCTPaHEHHE HEUCIIPABHOCTEMN
HabAOIaTh IpUOOPOB.
OTHOCHUTEABHOCTD ABUXKEHUS. 1 BricTpanBaHmue rumnoTes Ha ObGopynoBaHue IAS
CaozkeHure IBUKEHUH. OCHOBaHHU HUMEIOIIMXCI JaHHbBIX. JEMOHCTPAaIIUHA

AabopamopHsle pabombL:
«Hzyuenue IIBUKEHUSA
cB0OOOIHO
ITagaroriero Teaanr,
«H3yuenue
IBUXKEHUd  TeAa 10
OKPY>KHOCTH»

Kak u Kyna nmoaereaa BHUIIIHEBAs
KocTo4Ka? PacyerTpaekTopuu
OBUKEHUS TE€A U ITIEPCOHaXKEHU

pacckaszoB P.Pacms o
MroHxay3eHe

KoncrpyupoBaunue
U MoJeAupoBaHue. BrimoaHeHe
3aJlaHUM I10
YCOBEPILIEHCTBOBAHUIO
OpubopPoB.

Pa3paboTka HOBBIX BAPUAHTOB
OTIBITOB.
Pazpabotka u IIpoBepKa
METOIUKHU

SKCIIEPUMEHTAABHOM
pabotel. Pabora B
MAaABIXTPYIIIIaX.
AHaAU3UPYIOT, BEIOUPAIOT U
00OCHOBBIBAIOT CBOE pEIICHHE,

ObGopynoBanue oasd
AaboOpaTOpPHBIX paboT ©
VIeHHUYECKUX OIIBITOB

ObGopynoBaHUe IAsT
JOEMOHCTpaLuHi




HNcropuyeckada
PEKOHCTPYKLIHA
onbIToB  l'aamaeg 1o
OIIPENEAECHUIO
YCKOPEHUA g.

OnpeneaeHue CKOpPOCTH
PABHOMEPHOTO ABUKEHUS IIPU
HCIIOAB30BaHUU TpPeHaxKepa
«beroBasi JOPOKKay.

TOUYKA \’pocm

nengreusd. [Ipeacrasaenue
PE3YABTATOB IIAPHOM, IPYHIIIOBOM
JAEATEABHOCTH. Yuyactue B
AHUaAore B COOTBETCTBHUU C
IIpaBHAAMHU PEYEBOTO
IIOBEIEHUS.

O6opynoBaHue oA
JEMOHCTpPALUN

OOGopynoBaHue IAs
JEMOHCTpPALIUH

duHaMHuKAa
(84)

Cuaa BoaH, crAa yOexKIeHUT UAU

OOGopynoBaHUue [As




cuaAa - dusngeckas
BeAMYUHA?

AabopamopHast paboma.:
«MI3amepeHne Macchl Teaar

JIBUZKeHHEe TeAa IO
nelricTBUEM
HECKOABKHX CHA

ﬂBI/I}KeHI/IC CHUCTEMBI CBA3aHHBIX
TEA

AabopamopHble pabomubl:
«M3yyeHne TPeHUs CKOABXKEHHUSI»

YrpaspdgaroT CBOEH
IIO3HaBaTEeAbHOH U y4eOHOM
JEeATEABPHOCTBIO IIOCPEACTBOM

IIOCTAaHOBKHU IIEAEH,
[IAQHHUPOBaHUH, KOHTPOAS,
KOPPEKIIUH CBOUX NEUCTBUU U

OLIEHKH YCIIEIITHOCTH YCBOEHUA.
CpaBHUBaAIOT CrIocoob
HPE3yAbTaAT CBOHUX
OEeUCTBUU COOpasIioM — AUCTOM
COIIPOBOXKICHHS.
OGHapyKUBaIOT
oTKAOHeHUus. OOAyMbIBAIOT
IIPUYHMHBI OTKAOHEHUM.
Ocy1ecTBAgIOT
CaMOKOHTPOAB U
B3aMMOKOHTPOAB.
Hcnoap3oBaHHuE

JEMOHCTpPALUN

Ob6opynoBaHue A
AabopaTOPHBIX paboT U
VIEeHUYECKUX OIIBITOB

OOGopynoBaHue [As
JEMOHCTpPAIUM

ObGopynoBaHue oasg
AaboOpaTOPHBIX paboT U
VIEeHUYECKUX OITBITOB

JuHaMHuKa pPaBHOMEPHOTO HM3MEPUTEABHBIX IIPHOOPOB. ObopynoBaHue IAS
ABHUXKEHHUA I10 OKPYXKHOCTH BrimoaHeHUe Aa00paTOPHBIX U JIEMOHCTpPAaITIH
HIPaKTUIECKHUX pabor.
Hcropus pasBHATHA JuarHocTuka U yCTpaHeHHue O6opynoBaHwe 1At
IIPeICTaBACHUH HEHCIIpaBHOCTEH TPHUOOPOB. A€MOHCTPaLIMH
o Bceaennoii. CoaHeuHas BrICcTpanBaHHe TUIIOTE3 HA
cucremMa. OCHOBAHUU UMEIOIIMXCH JAHHBIX.
OTKpBITI/IH Ha KOHYHKE II€pa. KOHCTPYI/IpOBaHI/Ie O60pyﬂOBaHI/Ie And
HepBBIe HUCKYCCTBEHHEIE U MOJEAUPOBAHUE. I[eMOHCTpaHI/Iﬁ
CILyTHUKHU
3emau.
Kak BbBI IXTy HA30BETE... CaMocTosTeABHO (DOPMYAHPYIOT KomMmnreroTepHoe
PeaxkTuBHOE ABUXKEHUE B [I03HABATEABHYIO 3a/1a4y. obopymoBaHue

HIPUPOLIE.




HMnyasc.
3akKoH
COXpaHEeHH
1 HMIIYABC
a (3u)

TOUYKA \’pocm

PaccaemoBanuue ATII ¢
IIOMOIIIBIO
3akoHa coxXpaHEeHHUd UMIIyAbCca

YmMmerof (MAM pa3BHUBAIOT)
CIIOCOOHOCTE C IIOMOIIbBIO
BOITPOCOB A0OBIBATH
HEeIOCTAIOILYI0 MH(OPMAIIHIO.
Pabota B MaAbIX Irpymnax Hajx
AATOPHUTMOM peIleHUs 3a1ad 110
yKa3aHHOU TeMe (Ha IIpuMepe
BHeOMaTEPHAAOB U3

KommnrsroTepHOE
obopynmoBaHUe

HHTEPHETA).
CraTHKa AabopamopHast paboma.: YrpaBagoT cBoOel ObopynoBanue oasg
(24) «OnpeneaeHre IEHTPOB Macce IIO3HABATEABHOH U Yy4eOHOM AabopaTopHBIX paboT

Pa3AMYHBIX TeA (TPHU criocoba)»

[OESITEABHOCTBIO IIOCPEACTBOM
IIOCTAaHOBKHU IIEAEH,
IIAQHUPOBaHULAd, KOHTPOAS,

KOPPEKILIUH CBOUX NEUCTBUU U

[IpumeHeHHnE IIPOCTBIX
MexaHU3MOB B
CTPOUTEABCTBE: OT 3€EMASHKM 10

OLIEHKH YCIEIITHOCTU YCBOEHUH.
BriaeasroT 1 popMyAupPYIOT
IO3HaBAaTEABHYIO LIEAD.
BbIoeasioT KOAWYECTBEHHBIE

YI€HHUYECKHUXOIIBITOB

KomnreroTepHOE
obopymoBaHme




Hebockpeba

XaparrepUCTUKH 00BEKTOB,
3aJaHHbIE CAOBaMU.
[TpuHUMAaIOT TO3HABATEABHYIO IIEAD
U COXPAaHSIOT €€ IIPU BBIIIOAHEHUU
y4eOHBIX
nericrBuii. Oco3HaOT CBOU
nericrBug. UMeroT HaBBIKH
KOHCTPYKTHBHOI'O OOIIIeHUS B
MaAbIX I'pPyHIax.

MexaHu4
€CKHe
KoAebaHHusa

H
BOAHBI
(34)

Buapr MagTHUKOBU HX
KoAeOaHUM’

YTO rnepeHOoCUT BOAHA?

KoaebaTeabHBIE CUCTEMBI B
TIPUPOJIE U TEXHUKE

CaMocCTOSITEABHO
POPMyAHUPYIOT
IO3HABATEABHYIO

3ama4dy. YMET
(nam
pa3BHUBAIOT)
CIIOCOOHOCTE C
IIOMOIIILI0 BOIIPOCOB
noObIBAThH
HEeIOCTAIOIILYIO
uH(popmaluio. Pabora
B MaABIX TPyIIIax HaL
AATOPHUTMOM PEIIEeHUS
3a/1a4 [IOYKa3aHHOM
TeMe (Ha Impumepe
BHIEOMaTEPHUAAOB U3
HHTEPHETA)

OOGopynoBaHUue [As
JEMOHCTpPAILIUH

JAeKTpO
MarHHTH

OKcrnepuMeHTaAbHAA
IIpoBepKa
cBoiicTB OM BOAH.

Pa3paboTKa HOBBIX BAPHUAHTOB
ombITOB. Pa3zpaboTka u mpoBepKa

KommsroTepHOE
obopymoBaHue




TOUYKA \’pocm

BIE HUccaenoBanue METOAUKH SKCIIEPUMEHTAABHOMN KommnibroTepHoe
KoAeDaHHu s 3AE€KTPOMArHUTHOTO paboTtsl. PaboTa B MaAbIX I'pynmnax. obopynmoBaHUe
H BOAHBI nsaydenuss CBU-neun AHaAU3HPYIOT,
(24) BbIOHPAIOT U 0OO0OCHOBBIBAIOT CBOE
pelieHue, NeNCTBUL.
[IpencraBaeHue
PE3YABTATOB IIApPHOM, IPYIIIOBOM
IeITEABHOCTH. YJacTHeE B
[1aAoTe B COOTBETCTBUHU C
IpaBUAaMU PEYEBOTO
IIOBENEHUS.
OnTHKa HN3roroBaeHHE MOLEAHU YnpaBagroT cBoel KommnisrorepHoe
(44) KaAeHagocKoIIa. IIO3HABaTEALHOH U obopymoBaHue
OKkcrepuMeHTaAbHasA y4eOHOH nedaTeAbHOCTBIO ObopynoBaHUue [As
IIpoBEPKA IIOCPEACTBOM IIOCTAaHOBKU LIEAECH, OEeMOHCTpaLui

3aKOHa OTpaXKE€HHU4Ad CBETAa.

AabopamopHas paboma.:
«M3mepeHmne mokazareas
IPEAOMAEHUS BOIBI»

Kak oranyaroTcsa rmokazaTeAu
IIPEAOMAECHHA IIBETHOTI'O CTEKAQ

TIAQHUPOBAHUS, KOHTPOAS,
KOPPEKILIUH CBOUX NEUCTBUU U
OLIEHKH YCIIEIITHOCTHU YCBOEHUS.
CpaBHHBAIOT CIIOCO0 M pPe3yAbTaT
CBOMX MEHUCTBUI C 00pa3IioM —
AWICTOM COIIPOBOXKIEHUS.
OOHapy>KHUBAIOT OTKAOHEHUS.
OO0ayMBIBAIOT ITPHUYHNHBI
OTKAOHEHHMH.
Ocy1ecTBAgIOT
CaMOKOHTPOAb U
B3aUMOKOHTPOAB. PaboTa
B MAaABIX Ipynmnax. Penienue

ObGopynoBaHue oasg
AabopaTOPHBIX paboT
VIEeHUYECKUX OITBITOB

u

ObGopynmoBaHUue [OAs
JOEMOHCTpaILUMi




TOUKA \’pocm

SKCHepﬂMCHTaABHBIX 3aaa4,

o0CcyXKIeHNe Pe3yAbTaTOB,
IOCTpOeHME I'padpuiIeCKOHn
3aBUCHMOCTH I10Ka3aTeAd
IIPEAOMAEHUS CBETA OT €T0

bOaTapen

Bauganue PaaroOaKTHUBHBIX

U3AYYEHUM Ha  XKUBBIE
OpPraHUu3MbI

pelieHue, eUCTBUS.
[IpencraBaeHue
PE3YABTATOB IIAapPHOM, IPYIIIOBOM
IIeITEABHOCTH. YUJaCTHE B

Crioco0bI 3a1UThI OT
PaauOaKTUBHBIX U3AYIEHUH

IUAAOTe B COOTBETCTBUH C
IIpaBHAAMHU PEYEBOTO IOBEIEHUS.
PermreHune 3KCIIepUMEHTAABHBIX
3ama4. BelmoAHEHNEe TPaKTHYIEeCKOH
paboThI B MaABIX TPYIIIIax,

00CyKIeHNe Pe3yABTATOB.

4aCTOTBI.
Pu3uka | [loraomieHre U HUCIyCKaHHECBETA Pa3zpaboTka HOBBIX BAPHUAHTOB KommnisrorepHoe
aTroMa H aToMaMHU. OnTuyeckue OonbITOB. PazpaboTka u mpoBepka obopynoBaHue
aToOMHOT CIIEKTPBHI. METOAUKH SKCIIEPUMEHTAABHOMU
oaxpa paboTel. PaboTa B MaAbIX rpyIiiax. KommnisrorepHoe
(44) Nsmepenue KII/ coaHedHOM AHaAU3UDYIOT, o6opynoBaHUe
BBIOHPAIOT U 0O0CHOBBIBAIOT CBOE
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