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IMosicuuTeILHAS 3aIMCKA.

Pabowas mnporpamma y4eOHOro Kypca «ODKCIepUMEHTadbHas (u3MKa W pelmeHue 3amad» s
oOyuatomuxcs 7 -9 kiaccoB pa3padoTaHa B COOTBETCTBUH C TPEOOBAHUSMU:

®enepanbHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit deneparum» c
n3MeHeHussMu Ha 12 aBrycra 2022 ropa;

npukaza MunnpocBemenus ot ot 17.05.2012 roma Ne 413 «O06 yrBepxkaeHUM QenepalbHOTO
rocy/1apCTBEHHOI0 00pa30BaTEeNIbHOTO CTaHIapTa OCHOBHOTO OOIIET0 00pa3oBaHus»;

npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu ¢enepaibHO 00pa3oBaTeNbHOM
MIPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUA»;

npukaza Munnpocsemenus ot 02.08.2022 Ne 653 «O06 yrBepxkaenun ¢enepanpaoro mnepedns DOP,
JONYIIIEHHBIX K MCIOJB30BaHUIO MPU peaju3allid UMEIOIIUX rocyaapcTtBeHHyro akkpeaurtanuio OII HO, OO,
COOv;

npukaza MunnpocBemennss ot 22.03.2021 Ne 115 «O6 yrBepxknenun Ilopsiaka opraHuzanvu u
OCYIIECTBICHUSI 00pa30BaTENbHON JESITEIBHOCTH IO OCHOBHBIM 00IIe00pa3oBaTeNbHBIM IpOrpaMMaM —
0o0pa3oBaTeNnbHBIM IPOTPAMMaM HAYaIbHOTO O0IIEro, OCHOBHOTO OOIIEro U CPeTHEro 00IIero 00pa3oBaHus»;

CIl 2.4.3648-20 «CaHuTapHO-3NIUJEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusM BOCHHUTAHUA U
oOyueHusi, OTAbIXa U O3JO0POBICHUS JIeTell U MOJIOACKU», YTBEPKACHHBIX IOCTAHOBJICHHUEM TJABHOTO
caHutapHoro Bpaya ot 28.09.2020  Ne 28;

CanlluH 1.2.3685-21 «'urnennueckrue HOpMaTUBBI U TpeOOBaHMs K 0OecreueHnI0 0€30MacHOCTH U (WK )
0e3BpeAHOCTH Il deloBeKa (haKTOPOB Cpeabl OOMTAHUSA», YTBEP)KIACHHBIX IIOCTAHOBIEHHEM TJIABHOTO
canutapHoro Bpaya ot 28.01.2021  Ne 2;

KOHIICTIIINKM Pa3BUTHsI MAaTEMaTUYECKOro 0Opa30OBaHMs, YTBEPKICHHON pacnopsbkenrem [lpaBurenbcra
ot 24.12.2013 Ne 2506-p;

benepanpHON pabodeii mporpaMMel 10 yaeOHOMY mpeaMeTry «Du3ukay;

[IporpaMMa BHEYPOYHOU JEATEIHHOCTH «IKCIICpUMEHTANbHAS (PH3UKAa W pEHICHHE 3a7ad» SBIISICTCS
IpOrpaMMoii 00IEeNHTE/NIEKTYAJIbHOT0 HATPABJIEHUS

10 CPOKY peanu3aunuu: 3 roja;

10 0COOEHHOCTSM Pa3BUTHSA: OOIIIEH;

00bEéM yueOHoro Bpemenn: 102 vaca;

YPOBEHb MPOrpaMMbl: 0a30BBIii;

(opma o0yuenusi: ounas;

PeKUM 3aHATHI: | yac B HeJelo;

nJIaHupyemasi ayauropusi: 12-15 ner.

AKTYaJIbHOCTb CO3JaHHUS MPOTPAMMBI.

CornacHo ®I'OC BHeypouHas JAESITENbHOCTh pPAcCMAaTPUBACTCSl KaK CIENHMaJIbHO OpraHU30BaHHAA
JeSTeIbHOCTh 0OYUYaIONIMXCSl B paMKax BapHaTHBHOM yacTW 00pa30BaTENIbHOTO IIaHA. DTO COBOKYIHOCTH BCEX
BUJIOB JICSITEIBHOCTH YYAIIUXCS, B KOTOPBIX PEIICHHE 3aJad BOCIHUTAHHS JIOCTUTAETCS HanOoiee YCIEIIHO.
Baeypounast paboTa mo npeaMeTy OpHUEHTHpPOBAaHAa Ha CO3JlaHME YCIOBHM Uil He()OpManbHOro OOIIEHHS
ydqamuxca MW HUMECT BBIPAXKCHHYIO BOCIIMTATCIBHYI0O W COLOUAJIBHO-TIICAArOTrMYCCKYIO0 HAIPaBJIICHHOCTb, B

YaCTHOCTHU CHOCO6CTByeT BCCCTOPOHHEMY PA3BUTHUIO (I)I/ISI/I‘{CCKOFO MBIIIJICHUA O6yanOH_II/IXC$I 7-9 KJIaCCOB,
noArotoBky k OI'D o dusuxe.

Ta1<>1<e, HUCXOJd U3 3aIIPpOCOB YUACTHHUKOB O6pa30BaTeJ'IBHOFO mponecca: Y4dCHUKOB, pO)IHTGJ'IGﬁ BBISICHHIIOCH
3aUHTCPCCOBAHHOCTL B HCO6XOI[I/IMOCTI/I (bOpMPIpOBaHI/IH CCTCCTBCHHOHaquOﬁ KapTUHBI MHUpa Y 06yqa10m1/1xcs{,
MPAaKTUYCCKUX U UCCIICAOBATCIILCKUX HABBIKOB.

Heas nporpammbl: (GOpPMHpPOBAHHE YCTOMUMBBIX 3HAHUW MO Kypcy (U3MKH, HEOOXOIUMBIX JUIS
MPUMEHEHHS B TPAKTHYECKOW NEATEIFHOCTH, MIOCTAHOBKU OIBITOB, PEHICHUS 3a1ad, JJIS W3YUeHHsS] CMEXHBIX
JTUCLUIUINH, JUTS IPOAOIDKEHUsT 00pa30BaHUsL.

3agauu nporpaMmsbi:

* TOJTrOTOBKA yyalluXcs K U3YYEHHIO CHCTEMAaTHUYeCKOT0 Kypca (U3NKH;
* (opMHUpOBaHHE U PAa3BUTHE OCHOB YNTATEIHCKOW KOMITETECHIIHH;



*  UCMOJb30BaHME HMH(POPMAIIMOHHBIX TEXHOJOTMH Uil pemeHus 3aaad (IMoMcKa HeoOXOAMMOi
nHpopMmanuu, 0ohOpMIICHUS PE3YIHTaTOB pabOTHI);

* (dopmupoBaHHe yOSKICHHOCTH B MO3HABAEMOCTH OKPYKAIOLIETO MUPA M JJOCTOBEPHOCTH HAYYHBIX
METOJIOB €r0 U3y4eHUsI;

* (dopMHUpOBaHME Yy YYalIUXCSd YMEHHMH HaONIOAaTh MPHUPOTHBIC SBICHHUS U BBIIOIHATH OIBITHI,
nabopatopHbie pabOThl U HKCIEPUMEHTAIbHbIE UCCIEOBAHMS C UCIOIb30BAaHUEM H3MEPHUTEIbHBIX
npuOOPOB, MHUPOKO MPUMEHAEMBIX B IPAKTUYECKON JKU3HU;

* (opmupoBaHue yOSKIECHHOCTH B MO3HABAEMOCTH OKPY’KAIOIIEr0 MUPA U JOCTOBEPHOCTH HAYYHBIX
METOJIOB €r0 U3yUYEHUS;

*  BOCHUTaHHE MHUIIMATUBHOI, OTBETCTBEHHOM, LIEICYCTPEMICHHON JTUYHOCTH, YMEIOIIEH MPUMEHSTH,
MIOJTyYCHHBIH 3HAHUS ¥ YMEHUS B COOCTBEHHON MPaKTHUKE.

[IporpamMmma «3JkcnepuMeHTallbHAs (pU3MKa W pelIeHUE 3a7auy» OCHOBAHA HA AKTUBHOW JESTEIbHOCTU
JieTel, HalpaBJIEHHON Ha 3apo)KJeHHE, HAKOIUICHHH, OCMBICICHHE U HEKOTOPYIO CHCTEMAaTH3alHI0 (PU3UUECKOM
nHpopMaIuu.

JlanHas mporpaMMa IeJaroruyecku Iejecoodpa3sHa, T.K. OHa 00eCleYMBAaET Pa3HOCTOPOHHIOKO
MPOMEAEBTUKY (DU3UKH, TO3BOJSET HCIOJIB30BaTh B HWHAMBUAYAJIbHOM IIO3HABATEILHOM OIMBITE peOeHKa
pa3NUYHBIE COCTABJISIIOIIME €ro CIIOCOOHOCTEW; OONbIIoe BHUMAaHUE yrensercss (OpMHUPOBAHUIO HABHIKOB
BBITIOJTHEHUS] TBOPUYECKUX U TAOOPATOPHBIX PadOT, PEHICHUIO YIITYOJIEHHBIX 3aa4 1Mo QHu3uKe, YTO CrocoOCTBYeT
(dbopmMHpoBaHKIO y 00YUAIOUIMXCS MPAKTHYECKUX U HCCIIEI0BATEIbCKUX HABBIKOB.

IIporpamma BHeypOUYHOH JeSITEILHOCTH «JKcNepuMeHTAIbHAA GU3NKA U pelleHHe 3aaa4» s 7-9
KJIAcCa COCTABJIeHA HA OCHOBE NMPOrpaMm:

1. TlpumepHoil OCHOBHOI 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus (pelieHue
benepanbHOTO  Y4eOHO-METOAMYECKOTO OOBEAMHEHUSI 10 o0meMy o00pa3oBaHHIO, TPOTOKOI OT
08.04.2015Ne 1/15);

2. Amropckoii mporpamMmel no ¢usuke A.B. Ilepplmkuaa BXoasmied B COOpHHK pabodux HporpamMm
«[Iporpammsl 001Ie00pa3oBaTeNbHBIX yupekaeHuil: dusuka, 7-9 knacca», cocraBurens: E.H. TuxoHnosa
«[Tporpammel 061e0o0pa3oBaTenbHBIX yupexaenuit: ®usuka , 7-9 kmacca».- M. Ipoda, 2015.

B MBOY «COII Ne 36» BHeypouHasi 1eATeIbHOCTh OyAET peaIn30BbIBaThCS Yepe3 4acTb, GOPMUPYEMYIO

y4aCTHUKaMH 00pa30BaTENIbHBIX OTHOUICHUH.
7 xaacc: 1 4 B Henmenmo, Bcero 34 yaca.
8 kiacc: 1 4 B Hemenmo, Bcero 34 Jaca.
9 kuacc: 1 u B Henemo, Bcero 34 yaca.

IInanupyembie pe3yjbTaTbl 0CBOCHHS IIPOrPAMMBI BHEYPOYHOM AeATEIbLHOCTH
«IJKcnepuMeHTA/IbHasA pU3NKa U pelieHue 3a1a4» B 7-9 Kiaccax.

Peanun3zanus nporpaMMsl CIOCOOCTBYET TIOCTHIKEHUIO CIIEAYIOIINX Pe3yabTaToB: JINUHOCTHBIE:

B chepe MMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

+ y4eOHO-TIO3HaBaTeNIbHBIA HHTEPEC K HOBOMY y4eOHOMY MaTepuaily U croco0am pelieHus: HOBOW 3ajjauu;

+ OpHUEHTalMs Ha NTOHMMAaHUE NPUYMH yCIieXa BO BHEYYEOHOM NEATENbHOCTH, B TOM YHCIIE Ha CaMOaHaIU3
Y CAMOKOHTPOJIb Pe3y/bTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUAM KOHKPETHOM 3a1auu;

. CIOCOOHOCTH K CAaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUEOHOU NeATENbHOCTH;

Obyuarowuiics NOIYYUM 803MOICHOCHb 0151 POPMUPOBAHUSL:

« BHYTPEHHEM MO3MIUHU IIKOJIbHUKA HA YPOBHE IMOJIO)KUTEIHLHOTO OTHOIICHHUS K IIKOJIE, MMOHUMAaHUS
HEOO0XOMMOCTH YYEHHs, BBIPAXKEHHOTO B IpeoliaJaHiM yueOHO-TI03HABAaTENbHBIX MOTHBOB U NPEANOYTEHUH
COIMAJILHOTO CIT0co0a OLIEHKY 3HAHMIL;

. BBIpQ)XEHHOW yCTOWYMBON y4eOHO-TI03HABATENbHON MOTUBALIUU YUEHUS;
. YCTOMUYMBOro yueOHO-II03HABATEIBHOIO MHTEPECA K HOBBIM OOIIMM crIoco0aM peleHus 3a1au.
MeranpeamMerHble:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YU€OHBIX AEUCTBUN yUaIIUXCS:
* IIAHUPOBATh CBOM JIEHCTBHS B COOTBETCTBHUHU C IIOCTABJIICHHOW 3aJa4yeil U YCIOBUSIMU €€ peaau3alvu, B
TOM 4YHCJIE BO BHYTPEHHEM IUIAHE;



. YUUTHIBATh YCTaHOBIICHHBIC MPABHJIA B IJITAHUPOBAHUH U KOHTPOJIE Crioco0a perieHus;

. OCYILIECTBIIATh UTOTOBBIN U IOIIATOBBIA KOHTPOJIb IO PE3YJIBTATY;

+ OLICHUBATh IPABUJILHOCTH BBIIIOJHEHUs [EHUCTBHMs HA YPOBHE AaJ€KBATHOM DPETPOCHEKTHBHOM OLIEHKHU
COOTBETCTBUS pe3yJbTaTOB TPEOOBAaHUAM JAHHOM 3aJauu M 3aJla4HOM 00acTy;

+ aJeKBaTHO BOCIIPUHHUMATH IIPEUIOKEHUS U OLIEHKY YYUTEICH, TOBAPUIIEH, POAUTENICH U IPYTUX JIIOIEH;

. paznuyath crocod u pe3yiabTar JeHCTBUS.

Obyuarowuiics ROIYYUM BO3MONCHOCTNb HAYYUMNCA!

. B COTPYJIHUYECTBE C YUUTEJIEM CTaBUTh HOBBIC yUeOHbIC 3aaUu;

. MIPOSIBIIATH TTO3HABATEIIHYIO HHUIIMATUBY B Y4€OHOM COTPYJIHUYECTBE;

+ CaMOCTOSITENIbHO a/ICKBATHO OLICHHWBATH MPABUIBLHOCTH BBIMOJIHEHUS ACHCTBUS U BHOCUTH HEOOXOIHUMBIE
KOPPEKTHBHI B HCIIOJIHEHHE KaK MO XOAY €ro peajn3aliy, TaK U B KOHIIE ICHCTBUS.

B cdhepe no3HaBaTebHBIX YHUBEPCATBHBIX YYEOHBIX JEHCTBUI ydaluxcs:

* OCYUIECTBIISTH MOMCK HEOOXOAUMOM HH(POPMALIUH /IS BHITIOJTHEHUSI BHEYYEOHBIX 3aJaHUi C
MCIIOJIb30BaHHEM y4eOHOH JIUTEpPaTyphbl U B OTKPHITOM HH(POPMAIIMOHHOM IIPOCTPAHCTBE, SHIIUKIIONEIHH,
CIPAaBOYHHKOB (BKJIIOYAs JIEKTPOHHBIE, IU(POBBIE), KOHTPOJIUPYEMOM MpocTpaHcTBe HTEpHETA;

* OCYIIECTBIISATH 3aMKCh ((hUKCalNIO) BEIOOPOYHON HHPOPMAIIMU 00 OKpYKaIOIEeM MUpe U 0 cebe caMoM, B
TOM 4HCJIE ¢ TOMOIIBI0 HHCTpYMeHTOB UKT;

. CTPOUTH COOOIICHMS, TPOEKTHI B YCTHOW U MUCHbMEHHOHU (hopMme;
. MIPOBOJIUTH CPABHEHHUE U KIACCU(UKALIUIO TI0 33JaHHBIM KPUTEPHSIM;
. yCTaHaBJIUBATh IPUUMHHO-CIICACTBEHHBIE CBSA3M B U3Yy4a€MOM KPYre sIBJICHUN;

*+ CTPOHUTH pacCyXIeHus B (hOpMe CBS3H MPOCTHIX CYXKACHHUI 00 00BEKTE, €ro CTPOCHHUH, CBOMCTBAX U
CBSI3aX;

Obyuarowuiics NOIYYUM 603MOHCHOCIb HAYUUMBCA.!

* OCYILECTBJIATH PACIIMPEHHBIN NOUCK HHPOPMALIUU C UCIIOIB30BAHUEM PECYPCOB OMOINOTEK U CETH
WNHtepHerT;

* 3aNuchIBaTh, PUKCUPOBATH MH(POPMALIUIO 00 OKPY)KAIOLIUX SBJICHUAX ¢ ToMolIbo HHCTpyMeHToB UKT;

. OCO3HAHHO U MPOU3BOJILHO CTPOHUTH COOOIICHHUS B YCTHON M MTUCBMEHHOMU (opme;

* OCYILECTBJIATH BBIOOP Hanbosee 3PPEeKTUBHBIX CIOCOOOB PELICHUS 33]1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOMTH JOIMYECKOE PACCYKJIEHHUE, BKIIOYAIOIIEe YCTAHOBIECHHE TPUUMHHO-CIIEICTBEHHBIX CBSA3CH;

+ MOTYT BBIWTH HAa TEOPETUIECKUN YPOBEHB PEIICHUS 3a/1a4: PEIICHHE M0 OTPEICTICHHOMY TUIaHy,
BJIaJICHHE OCHOBHBIMH NPHEMaMH PEIICHUS, OCO3HAHUS IEATEILHOCTH 10 PEIICHHUIO 3a/1a4H.

B chepe koOMMYHUKAaTHBHBIX YHUBEPCAIbHBIX YUEOHBIX JCHCTBUI ydaluxcs:

* @JICKBaTHO MCIOJIb30BaTh KOMMYHUKATUBHbIE, IPEXK/IE€ BCETO - peUEBbIE, CPEICTBA JIJIS pELICHUS
Pa3IUYHBIX KOMMYHUKATHBHBIX 33j1ay, CTPOUTh MOHOJIOTHYECKOE COOOIIEHHUE, BIaIeTh TUAIOTHYeCKOM (hopmoii
KOMMYHHKAIIMH, UCTIONb3Ys, B TOM 4Hcie cpeactBa U uHCTpyMeHThl KT u nuctanumonHoro oOuieHus;

+ JIOMYCKaTh BO3MOKHOCTh CYIIECTBOBAHUS y JIIOJIEH pa3IMYHbIX TOUEK 3pEHUS, B TOM YHCIIE HE
COBIIQIAIOIIUX C €r0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA MO3UIIMIO TApTHEpa B OOLIEHUU U B3aUMO/ICHCTBHH;

* YYWUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMM Pa3IMUHbIX NO3UIHUHA B COTPYIHUYECTBE;

. (dbopMyIMpoOBaTh COOCTBEHHOE MHEHHE U MO3UIINIO;

+ JIOTOBapHUBaThCS U MPUXOAUTH K 00IIEMY PEIIEHUIO0 B COBMECTHOM AESITEIbHOCTH, B TOM YHCIIE B
CUTYallMy CTOJIKHOBEHMSI HHTEPECOB;

Obyyarowuiics NOIYYUM G03MONACHOCIb HAYYUMBCA.!

* YUYHTBIBAaTh U KOOPAMHUPOBATH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHON MO3ULIUU IPYTUX JIIOACH;

. YUUTBHIBaTh pa3HbIe MHEHUS U UHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

. MOHUMATh OTHOCUTEIBHOCTh MHEHHUH M MOIXOI0B K PELICHUIO TPOOIEMBI;

* apryMEHTHpPOBATh CBOIO MO3UIIMIO U KOOPAUHHUPOBATH €€ C MO3UIUSIMH TapTHEPOB B COTPYAHUUYECTBE
IIpU BBIpaOOTKE OOIIEro peleHHsl B COBMECTHOM J1eATENIbHOCTH;

* 3a/1aBaTh BOIPOCHI, HEOOXOIUMBIE JJI OpraHU3aUU COOCTBEHHOMN JAESITEIbHOCTU U COTPYAHUUYECTBA C
IIapTHEPOM;

* OCYILECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aHMOIIOMOLIb.



IIpenmerHble:

- OpPUEHTHPOBATHCS B SIBICHUAX U O0BEKTAX OKPYKAIOILEr0 MUPA, 3HATh I'PAHULIBI UX IPUMEHUMOCTH;

- TIOHMMATh OTpeAeNeHUs PU3NYECKUX BETUYUH U TIOMHUTH ONpeAestonme GopmMybl;

- TIOHMMAaTh KaKuM (U3NYECKUM MPHUHIMIIAM U 3aKOHAM TOTYHHSIIOTCS T€ WM WHBIE OOBEKTHI U
SIBJICHUS IPUPOJBL;

- 3HaAHME MOJEIH MMOMCKa PeIICHHUH IS 3a7a4 10 (HU3HKE;

- 3HaTh TEOPETUYECKHNE OCHOBBI MATEMATHUKHU.

- IpUMeYaTh MOJICNIHU SIBJICHUN U 0OBEKTOB OKPYKAIOLIETO MUPA;

- aHaJM3MPOBAThH YCIOBUE 3a/1a4U;

- nepedopMyIupoBaTh U MOJCIUPOBATH, 3AMEHATH UCXOAHYIO 3a/1a4y JIPYToi;

- COCTaBJIATH IUIaH PELICHUS;

- BBIJBUTATb U IIPOBEPATH NIPEIJIaracMble I PEILICHUS THIIOTE3bI;

- BJIQJIETh OCHOBHBIMH YMCTBEHHBIMHU OIIEPALIMSAMU, COCTABIIAIOIIMMU IIOUCK PEIICHUS 3aa4H.

Conep:xaHue NporpaMMbl BHEYPOUHOM AeATeJIbHOCTH 7 KJace

BBenenne. Bronnoe 3anstue. Lenu u 3agaun kypca. TexHuka 6€30macHOCTH.

PoJsib 3kcniepuMeHTa B KU3HU YeJI0BeKA.

Teopusa: V3y4uTb OCHOBBI TEOpUU MOrpemHocTeil. [lorpemHocT MpsSMBIX U KOCBEHHBIX H3MEPEHHIA,
MaKCUMajbHasi TOTPEIIHOCTh KOCBEHHBIX HW3MEPEHUU, YYEeT MOTPEHIHOCTEH HW3MEPEHHH TMpH IMOCTPOCHUU
rpadukoB. [IpencraBienue pe3ynpTaToB U3MepeHuid B (hopme Tabaull 1 rpauKos.

Ilpakmuxka: OCHOBBI TEOPUU TMOTPEIIHOCTEH MPUMEHSATH MPH BBINOIHEHUU SKCIEPUMEHTAIBHBIX 3ajad,
MPAKTUYECKHUX PadoT.

Xapaxmepucmuka 0CHOBHBIX 8UO008 0esAMENbHOCTIU.

[TpuBoauTH mpuUMepbl 00BEKTOB M3ydeHUS (u3uku (duznyueckue sBICHUS, (PU3HUECKOE TEO0, BEIIECTBO,
¢usnveckoe mone). Habmomate u aHanm3upoBaTh (U3MYEcCKHe sBICHUSA ((PUKCHPOBATH W3MEHEHHS CBOICTB
O00BEKTOB, CpaBHHUBAaTh WX M 0000marth). [lo3HAKOMHUTBCS € HSKCIEPUMEHTAIbHBIM METOJOM HCCIEIOBAHUS
IpUPOAbI (BOCIPOU3BOAUTH, (PMKCUPOBATh M3MEHEHHUS CBOMCTB 00beKTa, aHanu3upoBaTh. COopka mpuOOpoB U
KOHCTpYKIUH. Mcronb30BaHre U3MepUTENbHBIX TPUOOPOB. BhIMonHeHHe 1ab0opaTOPHBIX U MPAKTHYECKUX paboT.
JluarHocTuka ¥ yCTpaHEHHE HEMCIpPaBHOCTEW mpuOopoB. BricTpamBaHme TUmore3 Ha OCHOBAHUHM WMEIOIIUXCS
TAHHBIX.

Mexanuka.

Teopusa: PaBHOMEpHOE U HepaBHOMEpHOE ABIKEHUE. [ 'paduueckoe mpeacraBieHue IBIKeHUs. Pernenue
rpa@uyecKkux 3aaad, pacyeT NMyTH U CpeAHEH CKOPOCTH HEpPaBHOMEPHOro IBIKeHUs. [loHsATHE WHEpIuU U
uneptHocTH. LlenTpoOexnas cuna. [I[puMeHeHne TaHHBIX (PU3NYECKHUX MOHITHIA B )KU3HEIEATEIHbHOCTH YeJIOBeKa.
Cuiia ynpyrocTu, cuia TpEeHUs.

Ilpakmuka: ViccienoBaHWE 3aBUCUMOCTH CHJIbI YIPYTOCTH, BO3HUKAIOLIEH B MPYKUHE, OT CTEIECHU
nedopmaruu npyxunbel. Onpenenenue koddduimenta TpeHus Ha TpuOomerpe. MccnenoBanue 3aBUCHMOCTH
CHJIBI TPEHUS OT CHJIBI HOPMAJILHOTO JIaBIICHUS.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCHU
AHamu3 Ttabmui, rpadukoB, cxeMm. [louck oObsicHeHHs HaOmomaeMbiM coObITUAM. OrmpeneneHue CBONCTB
MpUOOPOB TIO YEPTEKaM M MOJCISIM. AHAIW3 BO3HUKAIONIUX MPOOJIEMHBIX cHUTyaruid. M300paxkarh cucremy
KOOpJMHAT, BEIOMPATH TENIO OTCUYETA U CBSA3BIBATH €0 C CUCTEMOM KoopauHaT. Mcmoap30BaTh CHCTEMY KOOPAUHAT
JUIST M3YYeHHUS TPSMOJIMHEHHOro aBmxkeHus Tena. COopka mnpuOOpoB W KOHCTpyKIui. Mcmombp3oBanme
WU3MEPUTENbHBIX TPUOOpPOB. BrimonHeHne 1abOpaTOpHBIX U MPAKTHUECKUX paboT. /luarHocTuka M ycTpaHEHHE
HEWCIpaBHOCTEN MpuOOpoB. BricTpanBaHue rUmnoTe3 Ha OCHOBAHWH MMEIONIMXCS AaHHBIX. KoHCTpynpoBaHue u
MoJIeTTUpoBaHue. BrIMonHeHne 3aaHuii TIO0 YCOBEPIIEHCTBOBaHUIO MpuOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka W TpoBepka METOJIWKH OJKCIIEPUMEHTAIbHOM paboThl. PaboTa B Mamplx Tpymmax.
AHanu3upyroT, BEIOUpAIOT U 00OCHOBBIBAIOT CBOE pelieHue, neicTBus. lIpencraBieHue pe3yabTaTOB MAPHOM,
TPYIIIOBOH JESITEIIBHOCTH. YYacTHE B TUAJIOTE B COOTBETCTBUHU C TIPaBUJIAMHU PEUEBOTO MMOBEICHUS.

I'mapocraruka.

Teopus: 3axkon Apxumena, 3akoH [lackams, TUAPOCTATUYECKOE aBJICHHE, COOOMIAFOIIUECS COCY/IBI,
THIPaBIMYECKHAE MAIIUHEIL.

Ilpakmuka: 3a0aqu: BBITAJKUBAIONIAS CUJIa B PA3IMYHBIX CHCTeMax; MPUOOPHI B 3a/1auax (cooOmaronuecs
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COCY/bI, THUIPABIMYCCKUE MAIIWHBI, pBhIUArd, OJOKHM). ODKCIEPUMEHTAIbHBIC 3aJaHus: |)U3MEpEeHHe CHUIIbI
Apxumena, 2)U3MepeHrne MOMEHTa CHJIbI, IEWCTBYIOIIETO HAa phIuar, 3)u3MepeHne padoThl CHIIBI YIIPYTOCTH TPH
IIOJIbEME I'Py3a ¢ HOMOIIBIO IIOJIBUYKHOTO UJIM HETIOJABUKHOTO OJI0Ka.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

Ananu3 Ttabmun, rpaduxoB, cxem. [lomck oObsicHeHUs HabOmOHaeMbiM coObITHAM. OmnpeneneHHe CBOMCTB
npuOOpoOB MO 4YepTe:kaM U MOJAENsAM. AHalM3 BO3HHUKAIOLMX MpoOieMHbIX cutyanuil. COopka mpuOopoB u
KOHCTpYKUUH. Mcrionb30Banne H3MepUTENbHBIX TPUOOPOB. BrimonHeHne 1ab0paTOpHBIX U MPAKTHUYECKUX padoT.
Jluarnoctuka M yCTpaHEHHE HEUCHpPaBHOCTEH mpuOOpoB. BricTpanBaHue rUMOTe3 Ha OCHOBAHMHM HMEIOIIUXCS
naHHblX. KoHcTpynpoBanue u MojenupoBaHue. Pabora B Maiblx rpynnax. AHaIU3MPYIOT, BbIOMpAlOT H
00OCHOBBIBAIOT CBOE pelieHue, aeiictBus. [lperncraBieHue pe3ynbTaToB MapHOW, TPYHNIOBOW EATEIbHOCTH.
[ToaroToBka cooOLICHUI U TOKJIAZOB. Y4YacTHe B IMAJIOTe B COOTBETCTBHH C MPABMIIAMHU PEYEBOTO MOBEICHUS.

Craruka.

Teopusa: bnok. Peryar. PaBHOBECHE TBEPIBIX TEN. Y CIOBUS PAaBHOBECUSA. MOMEHT CHUJIBI.

[IpaBuio momentoB. Llentp Tsbxkectu. MccnenoBanue pa3muyHBIX MeXaHHMYECKHX cucteM. KomOMHHMpOBaHHbBIE
3aJ1a4M, UCIOJIb3YS YCIOBUS PABHOBECHSI.

Ilpakmuka: I3roToBiieHHE pabOTAIOIICH CHCTEMBbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esAMENbHOCTIU.

Ananu3 tabnui, rpagukoB, cxem. [louck oObsicHeHUs HaOmomaeMbIM coObITUSIM. OmpesereHne CBONCTB
npuOOpPOB MO UYepTekaM M MOJEISIM. AHalIW3 BO3HUKAIOMIMX MPOOJeMHBIX cuTyauuid. HaOmronmate neiicTBue
MPOCTHIX MeXaHU3MOB. [l03HaKOMUTBCA ¢ PUBNYECKON MOJENBIO «a0COMOTHO TBEPHOE Tenoy. PemaTs 3amaun Ha
IIPUMEHEHUE YCIOBUsI(IIpaBUiia) paBHOBecUs pbluara. [IpuMeHsaTs ycinoBue (IpaBUJIO) paBHOBECHUS pblyara Jyis
OOBSICHEHHS JEUCTBUS PA3IMYHBIX MHCTPYMEHTOB, UCIOJb3YEeMbIX B TeXHUKE U B ObiTy. COOpka mpuOOpoB H
KOHCTpYKUUH. Mcronp30Banne n3MepuTeNbHBIX TPUOOPOB. BrimonHeHe 1a00paTOPHBIX M MPAKTHYECKUX padoT.
JluarnHoctuka ¥ yCTpaHEHHE HEUCIPAaBHOCTEH mpuOOpoB. BricTpanBaHHMe TMMOTE3 Ha OCHOBAHUU HMMEIOIIUXCS
naHHbIX. KoHCTpyHnpoBaHume W MoJIenupoBaHUe. BBIMONHEHWE 3alaHUil MO YCOBEPIICHCTBOBAHHIO NPHOOPOB.
Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka U mpoBepKa METOIUKU IKCIIEPUMEHTATBHON PaOOTHI.

PabGora B Manplx Tpymnmax. AHAJIU3UPYIOT, BBIOMPAOT W OOOCHOBBIBAIOT CBOE pEIICHHE, JECHCTBUSL.
[IpencraBienne pe3yabTaTOB MapHOW, TPYNHOBOW jaedarerdbHOCcTU. I[loAroToBka cOOOIIEHHN U TOKJIAOB.
OcCyIIecTBIAIOT CaMOOILIEHKY, B3aUMOOLIEHKY JESTENIbHOCTH. Y4YacTHe B JUAJIOre€ B COOTBETCTBUM C IpaBHIIaMU
PEYEBOro NOBEIEHUS.

8 kirace

TemioBbie siBJICHHS.

TeroBoe pacmmpenue Tten. Ilporecchl MiuaBiaeHUS W OTBEPIEBaHUS, HCIAPEHHUs] U KOHJCHCAIIMH.
Temnonepenaua. BinaxHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.

Jemoncmpayuu: 1. Habmronenue tasHust baa B Bojae. 2. CKOPOCTH UCTIAPEHUS PA3TUYHBIX JKUJKOCTEH. 3.
TemnnoBele ABUraTenu Oyayuero.

Jlabopamopusie pabomwur: 1. VI3MeHeHUs] JUIMHBI Tejla TMPU HArpeBaHUM W oxjaxiaeHuu. 2. OTiIuBKa
napa¢uHoBOro congaruka. 3. Habmionenue 3a miaBieHueM jbja 4. OT 4yero 3aBUCUT CKOPOCTb HCHApEHMS
xuakoctu? 5. HabmoieHue TenaonpoBOJHOCTH BOJIbI U BO3TyXa.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMEbHOCHIU:

CaMocTtosTenbHO (HOPMYIHUPYIOT MO3HABATEIbHYIO 3a7adyy. YMEIOT C IOMOIIBI0O BOIMPOCOB JOOBIBAThH

HejocTaolylo uHpopMamuio. Vcrnonb30BaHre H3MEpUTENbHBIX MNPUOOPOB. BrimonHeHHe 1abOpaTOPHBIX H
MPaKTUYECKUX paboT. JlnarHocTrKa U ycTpaHeHHe HencIpaBHOCTEN MprOOopoB.
BricTpanBaHue runoTe3 Ha OCHOBaHMM UMEIOIINXCs JaHHBIX. KOHCTpynpoBaHue u MojienupoBaHue. Bolnonnenue
3aJIaHAK TI0 YCOBEPIIICHCTBOBAHUIO MTPHOOPOB. Pa3paboTka HOBBIX BapHaHTOB OMBITOB. PazpaboTka W mpoBepka
METOAMKH HKCIEPUMEHTAIbHOM paboThl. PaboTa B MamnbIx rpymnmax. AHaTU3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT
cBOE pemenue, aeiictus. [Ipencrapienue pe3yabTaToB MMAPHOW, TPYNIOBON AEATEIBHOCTH. Y YaCTHUE B JUAJIOTE B
COOTBETCTBHH C ITPaBUJIAMU PEUEBOTO MMOBEJEHUS.

DJIeKTpHYeCKHe SIBJICHUS.

Mukpomup. Monenn aTtoma, cymectBoBaBive a0 Hayana XIX. Vctopuss OTKpbITHS U JEeHCTBUS
rajJbBaHMUYECKOro 31eMeHTa. Mcropus co3nanus 3nekTpodopHoit MamuHbl. OnbIT BonbTa. DnekTpuyeckuii TOK B
IEKTPOJIUTAX.

Hemoncmpayuu: 1. Monenu atomoB. 2. ['ampBaHMuYecKue 3JIeMEHTHL. 3. DieKTpodopHO MarmHbL. 4.
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OnbiTel Bonbra u I'anbBanu.

Jlabopamopusie pabomwi: 1. Co3gaHue TanbBaHUYECKHX DSJIEMEHTOB W3 TMOAPYYHBIX CPEACTB. 2.
DNEKTPUYECKUM TOK B JKUJKOCTAX CO3JaHUS «30JI0TOTO KIIOUUKAY) .

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

YOpaBisOT CBOCH TO3HABATENbHONH W Y4eOHOH JESATENbHOCTHIO IOCPEACTBOM TIOCTAHOBKH IIENICH,
IUTAHUPOBAHUS, KOHTPOJIS,, KOPPEKLIMU CBOUX JEHCTBUI M OLIEHKH YCIEIIHOCTH YCBOeHHs. CpaBHUBAIOT CIIOCO0 U
pE3yNbTaT CBOUX JICHCTBUI C 00pa3loM - JUCTOM CcOMpoBoXkaeHUsA. OOHApY)UBAIOT OTKIOHEHUS. OOMyMBIBAIOT
MPUYUHBI OTKIOHEHUI. OCYIIECTBISAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Hcnonb30BaHWe W3MEPUTENBHBIX MPUOOPOB. BEIMOTHEHWE Ta0OpPaTOPHBIX H MPAKTUYECKUX PadoT.
JlnarHoctuka M yCTpaHEHHE HEUCIPaBHOCTEH mpuOOpoB. BricTpanBaHue rUMOTE3 Ha OCHOBAHUU HMMEIOLIUXCS
nanHbIX. KoHcTpynpoBanue u MoAeIMpOBAHUE.

JIEKTPOMATHUTHBIE SIBJICHHA.

MarautHoe ToNie B BemecTBe. MarHutHas ~aHoMmMaiusa. MarHuTtHele  Oypu. PasHOBUAHOCTH
ANEKTPOU3MEPUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATENIECH.

Jemoncmpayuu: 1. HarnsiiHOCTh MOBEJICHUS BEIIECTB B MarHUTHOM mojie. 2. [Ipe3eHTranum o MarHuTHOM
noJyie 3eMJIM U O MarHUTHBIX Oypsix. 3. JleMoHCTpanusi pa3sHOBUIHOCTEH 3JIEKTPOM3MEPUTENbHBIX MPUOOPOB. 4.
HarnsaaocTs pa3HOBUIHOCTEN IIEKTPOABUTATENCH.

Jlabopamopusie pabomui: 1. UccaenoBanue pa3nuyHbIX 3JEKTPOU3ZMEPUTENBHBIX TPUOOPOB.

Xapaxmepucmuka 0CHOBHBIX 8UO008 0esAMENbHOCTIU.

YopaBisiOT CBOE MO3HABaTENbHONM U Y4eOHOH JEeATENbHOCTHIO TOCPEICTBOM IIOCTAHOBKU IIEJeH,
IJIAHUPOBAHUS, KOHTPOJISI, KOPPEKIIUU CBOMX JIEHCTBUM M OLICHKU YCHEIIHOCTU YCBOeHUsA. CpaBHUBAIOT CIIOCO0 U
pEe3yNbTaT CBOUX JIEUCTBUN C 00pa3lioM - JUCTOM cOIpoBoxaAeHUA. OOHapykuBalOT OTKIOHEHUA. OOTyMBIBAIOT
MPUYUHBI OTKIIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onrtuyeckue sABJICHUS.

Hcrounuku cBera: TEIUIOBBIE, JIOMUHECIICHTHBIC, UCKYCCTBEHHbIE. M3roToBieHne kamepsl - O0OCKypa U
UCCIIeIOBaHHEe M300paKEHUsI C TOMOIIbIO MoJend. MHOrokpatHoe H300pakeHue MpeaMeTa B HECKOJIbKHX
IUIOCKUX 3epKanax. V3roTOBHTH TEPHCKONI M C €ro IIOMOINBIO MpoBecTH HaOmoaeHus. [Ipaktuueckoe
WCIIOJIb30BAaHUE BOTHYTBHIX 3€pKaj. 3pUTEIbHbIE WIUIIO3UU, IOPOKIAEMbIE IPEIOMJICHUEM cBeTa. Mupaxu.
Pa3BuTtue BonokoHHOU onTUKK. McoIb30BaHNE 3aKOHOB CBETA B TEXHHKE.

Hemoncmpayuu: 1. Paznuunble UCTOYHUKH cBeTa. 2. M300pakeHue mpeameTa B HECKOJIBKUX IMIIOCKHX
3epkanax. 3. M3oOpaxeHue B BOTHYTHIX 3epkanax. 4. Mcmonb3oBaHHE BOJIOKOHHOW ONTHKH. 5. YCTPOMCTBO
¢doToanmapatoB, KHHOIIPOEKTOPOB, KaJIeiI0CKOMOB.

Jlabopamopusie pabomwi: 1. U3roToBICHUE KaMepPHI - 00CKYypa U UCCIIeIOBaHNE U300paXKEHHUsI C TTIOMOIIHIO
Mozenu. 2. [IpakTuyeckoe npuMeHeHue MmIockux 3epkai. 3. IIpakTuueckoe UCOIb30BaHNE BOTHYTHIX 3€pKall. 4.
Nsrorosnenue nepuckona u HaOIIOIEHUS C TIOMOIIBIO MOJIEIIH.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMeNbHOCTIU

VYrpaBnsitoT CcBOed TO3HABATENHLHONW M Y4eOHOW JIESITENIBHOCTHIO TIOCPEACTBOM ITOCTAHOBKH IIEJIEH,
[JJAHUPOBAHUS, KOHTPOJIS,, KOPPEKLUMH CBOUX JIEUCTBHM M OIEHKHM YCHEIIHOCTU YCBOEHMs. Bwimenstor u
GOpMYyTUPYIOT TO3HABATEIBHYIO I€1b. BBIIENSIOT KOJIMYECTBEHHBIC XapaKTEPUCTHKUA OOBEKTOB, 3aJaHHBIC
cioBamu. [IpyHIMAIOT MO3HABATENBHYIO 1IE€JIh U COXPAHSIOT €€ MPHU BBHIMOTHEHUH yueOHBIX AeiicTBril. OCO3HAIOT
CBOM JIeCcTBUs. FIMEIOT HABBIKM KOHCTPYKTUBHOTO OOIIIEHUS B MAJIBIX TPYIINAX.

Yenosek u npupoaa

ABTOMaTMKa B Hamed Xu3HU. [IpuMepbl MCMOIB30BaHMS aBTOMATHYECKHUX YCTPOWCTB B HAyKe, Ha
MPOM3BOJICTBE U B ObITY. CpencTBa cBsi3u. Panno u TeneBuaeHue. AIbTepHATUBHBIE HCTOYHUKU YHEPTHH. BUJIbI
anekTpocTannuii. HeoOXxoaumMocTh SKOHOMUN TPUPOJHBIX PECYPCOB M HCIIOIB30BAHMS, HOBBIX JKOJOTHYHBIX U
Oe3omacHbIX TexHONOTrHiH. Hayka u 6€30macHOCTS Jito1eH.

Jlemoncmpayuu: 1. hpoToMarepuansl U CIaiabI 1O TEME.

Jlabopamopusie pabomoi: 1. I3yueHune NeHCTBUM CPEACTB CBSI3U, PaIHo U TeIEBUICHUS.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

CaMocTosTenbHO (POPMYITHPYIOT TO3HABATENbHYIO 3alady. YMEIT (WM pPa3BUBAIOT) CIHOCOOHOCTH C
MTOMOIIIBIO BOITPOCOB JOOBIBATH HEJOCTAOIIYIO HH(GOPMAIIHIO.
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Kunemaruka

CrocoObl  ommcaHusi MeXxaHWdeckoro MABMKeHus. Cucrema ortcueta. lIpsSMONMHEHHOE BUKCHHE.
[IpsiMonuHEiHOE paBHOMEPHOE [BMXKEHHE IO IUIocKocTH. [lepeMenieHne u CKOpPOCTh NIpH PaBHOMEPHOM
MPSIMOJIMHETHOM JIBUXKEHUU TO IUIOCKOCTH. OTHOCHUTENBHOCTh ABMkKEHUS. CroxeHue apmxkeHuil. [lpuHuun
HE3aBUCHUMOCTH JBUKEHUU.

KpuBonuneiinoe nBuxeHue. JIBMKeHHE Teia, OpOIIEHHOTO IOA YIJOM K TOPU30HTY. PaBHOMepHOE
JBUKEHUE IO OKPYKHOCTU. YTioBas cKopocTb. Ilepmon m uvacrora BpameHus. CKOpPOCTh U YCKOpPEHHE IpHU
PaBHOMEPHOM JBUKEHUU 10 OKPYKHOCTH.

Jlabopamopnuwvie pabomul:

N3ydenue nBuKeHUsI CBOOOIHO MMaJatoLIero Teja.

N3yueHune nBUKEHUS 110 OKPYKHOCTH.

IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS IIPU UCIIOJIb30BAHUU TPEeHaxepa «O0eropas JOPOKKay.

Hcropuueckast peKOHCTPYKIIMS ONBITOB ['anuiest mo onpeaesieHui0 YCKOPEeHUs CBOOOIHOTO MaIeHUs TEJl.

[TpunHIMIIBI pabOTHI MPUOOPOB IS U3MEPEHUSI CKOPOCTEH U YCKOPEHHIA.

[Ipumenenne cBOOOIHOTO MAICHUSI 1T U3MEPEHUSI pEaKIINU YeTIOBEKa.

Pacuer TpaekTopuu qBUKEHHS TIEpCOHAXEN pacckazoB P. Pacmo.

Xapaxmepucmuka 0CHOBHbIX 6U008 O0esMENbHOCMU. YTCHUE W OOCYKICHHE TEKCTa CTaTeil MHTEPHET-CAlTOB,

o0cyKeHHe JOKJIAJ0B U MPEe3eHTalUi, COCTaBICHUE U PEIIeHHEe 3a1ad, 00CYKJEHUE CIOCOO0B peleHus (OAroTOBKA K
OI'D o gusuke).

JAnnamuka

WNuepunansueie cucreMsl otcuera. Cuna. 3akonsl HeloToHa. /[BrkeHHE Tena moja IeHCTBUEM HECKOJIbKUX
cwI. JIBIDKCHHWE CHUCTEMBl CBS3aHHBIX Tel. [[MHAMHKa PaBHOMEPHOTO IBMIKCHHSI MATEPHAIBHON TOYKH TIO
OKPYKHOCTH.

Kraccer cun. 3akoH BceMHpHOTO TATOTeHMS. [[Brkenue muaHet. ckyccTBeHHBIe criyTHUKH. COMHEUHAs
cuctema. Mctopus passutus npeacrasineHuit o Beenennoit. Ctpoenue u sBosonus BeeneHHOIM.

Jlabopamopmwsie pabomul:

N3mepenue macchl Tena ¢ UCIOJIb30BAaHUEM BEKTOPHOTO PA3IOKEHHS CHIIBI.

N3ydyeHne KHHEMATUKH U JMHAMHUKH PaBHOYCKOPSHHOTO JIBWKCHUS (HA TIpUMEpE MalIiHBI ATBY1a).

N3ydenne TpeHUs CKOJIBKEHHUS.

Hpumeprle membsvl NPOEKNHbIX U MCCﬂ@dOBGm@JleKMX pa6om:
I/ICTOpI/I‘IGCKaﬂ peKOHCTp}IKIII/ISI OIIBITOB KyJ'IOHa nu AMOHTOHa 10 OHpeIICJ'ICHI/II-O BCJIIMYUHBI CUJIBI TpeHI/ISI
CKOJIbKEHHS.
[lepBble UCKYCCTBEHHbBIE CITYTHUKH 3€MJIN.
Kak ornnuarorcs MexaHM4ecKue MpoIecchl Ha 3eMiie OT MEXaHMYECKHUX MPOIECCOB B KocMoce?
Tena CoaHeYHOW CHCTEMEL.
OTKpBITHS HA KOHYUKE TIepa.
Xapaxmepucmuka OCHOBHbIX 8U008 OEsIMENbHOCHU. YTEHUE W OOCYKIEHHE TEKCTa CTaTell MHTEPHET-CAWTOB,

00CyX/eHHe JOKIIAaJ0B M NPE3CHTAIMI, COCTABICHUE U pelIeHHe 3aj1a4, 00CykK/IeHue CII0cO00B penieHus (MOATOTOBKA K
OI'3D o pusmke).

HNmnyJbe. 3akoH coxpaHeHUs] HMITYJIbCA
Nmnynse. M3MeHenne nmnynbca MaTepuainbHoM Touku. Cucrema Tei. 3aKOH COXpaHEeHU sl UMITYJbCa.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
PeakTuBHOE ABMXKEHUE B IPUPOJIE.
PaccnenoBanue /ITII ¢ momoIbio 3aKkOHAa COXpaHEHUS] UMITYJIbCA.
XapakmepucmuKka OCHOBHBIX U008 0eAMeNbHOCMU. YTEHHEe W OOCY)K/ICHHE TEKCTa CTAaTell WHTEPHET-CaiTOB,

o0cysK/IeHHe JOKJIAJI0B M MPE3EHTAIM, COCTABICHUE M PELIeHHe 3a1a4, 00CYyKICHUE CIOCO00B pemeHus (MOArOTOBKa K
OI'3D o pusmke).

CraTruka
PaBHoBecue Tera. MOMEHT Cuiibl. Y CIIOBHS paBHOBECHS TBEpAOro Tena. [IpocTeie MexaHU3MBI.
Jlabopamopuvie pabomul:
Ompesenenne NEHTPOB MACC PA3IMIHBIX TN (TPH CIIOco0a).



IIpumepnvie memvl NPOEKMHBIX U UCCIE00B8AMENLCKUX PAOOM.:
[IpMmeHeHne mpOCThIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3eMJIIHKH 10 HeOocKpeoa.
HccnenoBanne KOHCTPYKIIMM BEJIOCUIIEA.
Xapaxmepucmuka OCHOBHBIX 8U008 O0esIMENbHOCHU: YTeHHEe W OOCYKICHHE TEKCTa CTaTeil MHTEPHET-CAlTOB,

oOCyXXIeHre TOKJIaI0B M MPE3CHTAINil, COCTaBICHNE U pellieHne 3a7ad, 00CyKIeHHEe CIIOCOOOB perreHus: (IOAroTOBKa K
OI'D no dmsuke).

MexaHn4yeckue KojJae0aHUS U BOJHBI
Mexannueckue — koneOanms.  IIpeoOpazoBaHume  SHEPTMM  TPU  MEXAHUYECKUX  KOJICOaHUsX.
MatemaTtuueckuil U NpyKUHHBIN MasTHUKH. CBOOOIHBIE, 3aTyXaIOIUE U BHIHYKICHHBIE KosieOaHus. Pesonanc.
Mexanuyeckue BOJIHBL. J|JIMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnwsie pabomul:
N3ydenne koneOaHUit HUTSIHOTO MasiTHUKA.
IIpumepnvie membl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
CtpyHHBIE MY3bIKQJIbHBIE HHCTPYMEHTHI.
KonebarenbHble cCCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuxa OCHOBHbIX 8U008 O0esAMEeNbHOCMU. YTeHHEe U OOCYKICHHE TEKCTa CTaTell MHTEPHET-CalToB,

o0cyX/JeHHe JOKIAI0B M NPE3CHTAIMI, COCTABICHUE U pelIeHHe 3a1a4, 00CyXKJIeHHE CII0CO00B penieHus (MOAroTOBKa K
OI'D no usmke).

DJIeKTPOMATHUTHBbIE K0JIe0aHUs U BOJIHBI
Ilepemennbiit anexkTpuyeckuii Tok. KonebOarenbHblii KOHTYp. BbeiHykaeHHbIe M cBoOOaHble OM
KoJICOaHHS.
OM BOJIHBI U KX CBOMCTBA.
IIpumepHvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PADOM.:
[IpuHIUIIBI PaAMOCBA3U U TEJICBUACHUS.
Bnusinue OM u3nydeHuil Ha )KMBbIE OPIraHU3MBI.
N3roroBneHne ycTaHOBKH JJIs1 JEMOHCTPALIMH OIBITOB 10 DOMMU.
OnexTpoMarautHoe usnyuenne CBYU-neun.
Hcropuueckast peKOHCTPYKIIMS ONBITOB AMIIEpa.
Xapakmepucmuxa OCHOBHbIX 8U008 O0esAMEeNbHOCMU. YTeHHEe U OOCYKICHHE TEKCTa CTareil MHTEPHET-CalToB,

00CyX/eHHE JOKIIAJ0B M NPE3CHTAIMI, COCTABICHUE U pelIeHHe 3aj1ad, 00CyXkK/IeHue CIIocO00B penieHus (MOATOTOBKA K
OI'D no pusmke).

Onruka

Hcrounuku csera. JlelicTBUs cBeTa. 3aKOH MPSIMOJIMHENHOIO paclpOCTPAHEHUS CBETA. 3AKOH OTPa)KEHUs
cera. [locTpoenne n300pakeHnit B MIIOCKOM 3epKalie.

3aKOH INpEIOMIIEHMsI CBETa Ha IUIOCKOM TI'paHULE JABYX OJHOPOIHBIX NMpo3payHbIX cpen. IIpenomnenue
ceeta B mpusMme. Jlucnepcus cBera. SIBieHHME NOJHOrO BHYTPEHHEro oOTpakeHus. JIMH3bl. TOHKHME JIMH3BI
[TocTpoenne nzo0pakeHHid, co31aBaeMbIX TOHKMMU JInH3aMU. ['11a3 u 3penue. Onrudyeckre npuoopsl.

Jlabopamopmwsie pabomul:

OKcnepuMeHTalIbHAs IIPOBEPKA 3aKOHA OTPa)KEHUS CBETA.

N3mepenne nokasaresns MpesoMIIeHUs BOJBL.

W3mepenue GpOKyCHOTO pacCTOSIHUS COOMPAIOLIEH JTHH3HI.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropus ucciie10BaHus CBETOBBIX SIBJICHUM.

Hcropuueckas peKOHCTpyKIHs Teseckona ["anmres.

N3rorosnenue kaneingockona.

Xapaxmepucmuka 0CHOBHbIX 8U008 O0esIMENbHOCMU: YTeHNEe W OOCYKICHHE TEKCTa CTaTeil MHTEPHET-CalTOB,

00CyX/JeHHE JOKIAJI0B M NPE3CHTAlMi, COCTABICHUE U pelIeHHe 3a1ad, 00CyXKIeHHe CIIOCO00B penieHus (MOATO0TOBKA K
OI'D no ¢usuke).

®du3uka aToMa 4 AaTOMHOI0 siApa
Crpoenue atoma. Ilornomenne u ucnyckanue ceta aromamMu. ONTHYECKUE CIIEKTPHI.
OmneiTel Peszepdopaa. [Inanerapnas monens aroma. CTpoeHue aTOMHOTO sifjpa. 3apsI0BO€ U MacCOBOE

gyrcna. SnepHble CUIBl. DHEprus CBSI3W aTOMHBIX sAep. 3aKOH paJHOaKTUBHOTO pacmanga. Anbda- u Oera-
pacnansl. [IpaBuina cmenieHus.



Anepusble peakuuu. [lenenue u cunres anaep. AnepHas sHepretuka. Mcrounuku sueprun ConHIa U 3BE3 1.

Peructpamuss siaepHbIX u3IydeHUd. BiusiHue paiMOakTUBHBIX U3JIYYEHUW HA JKUBBIE OPraHU3MBI.
Jlo3umeTpusi. DKOIOrHYECKUe IPOoOIEMBbl A1EPHON S3HEPTETUKH.

IIpumepnvie membl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:

Hcropus nzydeHus atoma.

Nzmepenne KI1/] conmneunoit 6arapen.

HeBuaumbie n3nydeHUs B CIIEKTPE HATPETHIX TEIN.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCMU: YTeHHEe W OOCYKICHHE TEKCTa CTaTeil MHTEPHET-CANTOB,
oOCyXIeHre TOKJIaI0B M MPE3CHTAINi, COCTaBICHHE U pellieHne 3a7ad, 00CyKIeHHEe CIIOCOOOB perreHus: (OAroTOBKa K
OI'D no dmsuke).

@®opMbl OPraHu3anuu 00pa3oBaTeJbHOI0 Mpolecca:

- TpyMIoBas;

- MHAMBUAYaJIbHAas;

- (poHTaTbHAS.

Benymme TexHos10ruu:

Hcnonp3yloTcsi  JIEMEHTHl  CIEAYIOIMX  TEXHOJOTHH:  MPOEKTHas, MNpoOJEeMHOro  OOydeHwus,
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIIEHUS, MPOOJIEMHOI0O JUAlIoTa, UTPOBasl.

OcHoBHbIE MeTO/IbI Pa00THI HA YPOKe:

Benymumu  MeromamMu  OOy4eHHsl  SBISIOTCSA:  YAaCTHUYHO-TIOMCKOBOM, METOJ  MaTeMaTHYeCKOro
MOJEIINPOBAHNUs, aKCHOMATHYECKUI METO/I.

@®opMBbI KOHTPOJIS:

Tak Kak 3TOT KypcC SIBJISIETCA JIOMOJIHUTEIBHBIM, TO OTMETKA B 0ajyilax HE CTaBUTCS. YUYalIUUCS YIUTCS
OLICHHUBATh ceOS M OPYTHX caM, YTO MO3BOJIAET pa3BHBATh YMEHHS CaMOaHaln3a U CIOCOOCTBYET Pa3BUTHUIO
CaMOCTOATEIIBHOCTH, KaK CBOMCTBY JJUYHOCTH y4aILEroCs.

BblsiBIeHHE NPOMEXKYTOYHBIX M KOHEYHBIX pE3yJbTAaTOB YYAIUXCA IPOUCXOJUT dYepe3

MIPaKTUYECKYIO JIEATEIbHOCTD; 3aU€THBIE pa0OTHI:

* TeMaTH4YecKas MoA0OpKa 3aJady pa3jM4yHOTO YPOBHSI CJOXHOCTU C TMPEACTABICHHUEM pPa3HbIX

METOJIOB PEUICHHUS B BUJIE TEKCTOBOI0 JOKYMEHTA, NMpe3eHTanuu, Gu-aHuMauuu, BUACOPOJIUKA UIU

web - crpanunm (caiita)

. BBICTaBKA MPOEKTOB, MPE3EHTALIHI;

* JIEMOHCTpanusi SKCIEPUMEHTA, KaueCTBEHHON 3aJaul C KAa4eCTBEHHBIM (YCTHBIM WJIM B BHUJIE

IPUIIOKEHUS, B TOM UYHMCIIe, IPEe3eHTalMel) ONMCaHUeM Ipoliecca Ha 3aHATUH, (pecTUBajie SKCIEPUMEHTOB;

buznyecKkue OITUMITHAIbIL.
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TemaTHyeckoe JIAHUPOBaHUe, 7 Kjiace

Ne 1/ KonmgectBo
. Tema 3anaTus 4ACOB }
No OcHoBHbIE BUIbI YYEOHOH 1€ATEIbHOCTH
TEopus IPaKTUKA|
1. Beenenne (14) [IpuBOIUTE IPUMEPHI OOBEKTOB U3yUYEHUS
1 1 BBoanoe 3anstue. Hemu n buzukn (busuueckue SIBJICHUS,
3a/1a4uM Kypca. 1 (u3nveckoe Teo, BeuecTBo, (pusnueckoe
Texnuka 6€30MacHOCTH. nose). Habmonare u ananu3upoBarthb
2. PoJib 3KCIIEPHMEHTA B ’KH3HH Yes10BeKa (34) (Gusuyeckne  sBueHus  (GUKCHMPOBATH
2 1 Cucrema €AWHUL], TMOHATHE O 1 N3MCHCHU CBOWCTB 06’beKTOB,
PSIMBIX ¥ KOCBEHHBIX H3MEPEHUAX CPpaBHHUBATb ux u 0606HlaTb).
dusmyeckuii SKCTIEPHMEHT. [103HaKOMUTBCS C SKCIIEPUMEHTATBHBIM
Buibl (QU3MUECKOTO SKCHEPHMEHTA. METOZAOM  HCCICAOBAHMS — MPUPOMBI
2 2 [Morpemnocts u3Mepenus. Bump| 1 (BocpousBosHTS, 5 (uxcnposars
norpeniHocTeil U3MepeHus. Pacuér M3MCHCHIA CBOUCTB 00BeKTa,
OTPENIHOCTH H3MEPEHHA. AHATH3HPOBAT. CO6opka mpubopoB u
JlaopatopHas pabora KOHCTPYKLUM. Hcnonb3oBanue
(M3mepene  oGbemMa  TBEIOTO U3MEPUTENbHBIX TPUOOPOB. BrinonHenue
teman.  [lpaswma  obopmiicHHs 1a00paTOPHBIX U MPAKTHYECKUX PadOT.
3 3 |1aGopatopHoii paGoThL. 1  |[duarHoctuka } u yCcTpaHEHHE
HEUCITPaBHOCTEH puoOpOB.
BricTpanBaHue THIIOTE3 HA OCHOBAaHUU
UMEIOITNXCS JaHHbBIX.
3. Mexanuka (84) Ananu3 tabauu, rpadukos, cxem. [Touck
4 1 PaBHOMEDHOE M HEPABHOMEDHOE 1 00BsICHEHUST HAOTIOJACMBIM COOBITHSIM.
IBIKEHNS. Omnpenenenue CBOMCTB MPUOOPOB 1O
5 ) ["paduueckoe IpEICTaBIECHHE 1 CpTeKaM M MOJCIIIM. AHEUH’B
IBIDKCHIIS. BO3HUKAIOIIUX MPOOJIEMHBIX CUTYAIIHA.
Pemenne  rpaduyeckux  3asau, Msobpaiars  cucreMy  KOOpAMHAT,
7 7 Ipacuer myrm u cpemmeii cxopoctn| 1 BbI6Hpan TEJIO OTCYETA U CBSA3BIBATH €T0 C
HepaBHOMEPHOTO JIBIIKEHMS. cucreMoi koopauHat. Mcmonb30BaTh
[loHsiTHE WHEPUMH U HHEPTHOCTH. CHCTCMY ~ KOOpAMHAT AU M3ydCHHA
g 4 [HentpoGexnas cuna. Ipumenenue MPAMOTHHCHHOTO  JIBIDKCHIA - TCITd.
TaHHBIX  (U3MYECKUX TOHSATHH B Cbopxa  mpubopoB 1 KOHCTPYKLMiL.
KH3HEIEATEILHOCTH Ye/TOBEKA. lcnions30BaHue U3MEPUTEIIBHBIX
9 5  |Cria yIDyTocIH, crula Tperns 1 npubOopoB. BrinonHeHne 1a0opaTOPHBIX U
TaGopaTopras patora MPAKTHYECKUX PadoT. I[I/IaFHVOCTI/IKa "
«Vcerenosanue 3ABHCHMOCTH ycTpaHEHHe HeHCIpaBHOCTEN MpruOOpOB.
10 | 6 |chwisr ympyrocTH, BOSHWKAIOMEH B 1  [BbICTpanBaHue UIIOTE3 HA OCHOBAHUH

[py>XUHE, OT CTeNneHu AedopMaruu

PY>KUHBD.

rMeronuxcs 1anHbix. KonctpyrpoBanue u
MOJIETTMpOBaHKe. BeinmonHenne 3aqanuii
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TTaGopatopHas pabora [0 yCOBEPIICHCTBOBAHUIO TPUOOPOB.
11 7 Onpenenenue xo>dduImeHTa Pa3paboTka HOBBIX BapHAaHTOB OIBITOB.
TpEHHS Ha TPHOOMETDE. Pa3pabotka w ?pOBepKa METOIUKHU
DKCTICpUMEHTAIbHONW ~ paboThl. Pabota B
MaJIbIX rpymmax. AHaIM3upyIoT,
BEIOMPAIOT ¥ OOOCHOBBIBAIOT  CBOE
peumienue, aeucreus.  [IpencraBnenue
12 8 TTaGopatopHas pabota pe3yIbTaTOB MapHOM, IpyINIIOBOI
«cemenoBanne 3ABHCHMOCTH MeITEIbHOCTH. YdacTHe B OHAIOrE B
CHIBL TpeHHs oT CHIIB COOTBETCTBMM C TIPaBWJIAMH  PEUYEBOTO
HOPMAJILHOTO JIABJICHHS. [TOBCACHHA.
4. Tuapocrarnka (124) Amnanu3z tabnui, rpadukos, cxem. [Touck
13 1 |Mnorsocts. 3anaua naps Tepora. 00BACHEHUS Ha6m£)/:[aeMLIM COOBITHSIM.
= Omnpenenennue CBOWCTB MPUOOPOB 11O
Pemenne  3a7ay = IOBBIIIEHHOU
yepTeKaM n MOJIEJISIM. Amnanus
14 2 [CIOKHOCTM Ha pacyeT IUIOTHOCTH .
BO3HHUKAIOIINX POOJIEMHBIX CUTYaIUH.
BEIIECTBA. ~ N
- COopka TpuOOPOB M  KOHCTPYKIIHH.
Pemenne  3a7ad = MOBBINICHHOM
lcrions30Banue HU3MEPUTEIIBHBIX
15 3 [CTO)KHOCTM Ha pacyeT IUIOTHOCTH
npuOOpOoB. BrimosHeHre 1a00paTOPHBIX U
B TBA.
clecTsa 3 MPAKTHYECKUX paboT. JlmarnocTuka u
16 4 ﬁaBHeHHe HKHIIKOCTH. M Td3a. JaKOH ycTpaHEHHE HEeUCIIpaBHOCTEN MpruOOpOB.
ackali. BricTpanBaHHe THIIOTE3 HA OCHOBAaHUH
17 S |Coolwmaromuecs cocysl. MMEIOIINXCcs JaHHbIX. KoHCcTpyHnpoBaHue u
18 6 JlaboparopHast pabora MoienrpoBanue. Pabora B ManbIx rpynmnax.
«M3roToBnenue Mmoaenu (poHTaHa» AHaIH3UPYIOT, BRIOUPAIOT U 000CHOBBIBAIOT
19 7 JlaGoparopHas pabora cBOE pelieHue, nercreus. Ilpencrasnenne
«M3roroBnenue moaenu (hoHTaHa» pe3ynbTaTOB  MapHOM,
3axoH Ilackans. /laBnenue B PYIIIOBOM AesTesbHOCTU. [ToaroroBka
20 8 prmumkocTsax u razax. [‘mapaBnudeckue COOOILIEHUI U IOKJIAOB. YYacTHUE B
ManHbl. CoOOIIaoIMecs: CoCy bl TMAJIOTE B COOTBETCTBUU C IPaBUIIAMH
21 9 BriTankuBarolas cuia. 3aKoH PEUYEBOro MOBEICHMUS.
Apxumena.
29 10 JlaGopaTopHas pabota «BrisicHeHne
YCIIOBUSI TUTABAHHS TEID.
23 11 brok 3aga4d na 3axoH Ilackans,
3aKOH ApXuMena.
24 12 brok 3aga4d na 3axoH Ilackans,
3aKOH ApXuMena.
5. Cratuka (104) Ananu3 Tabnui, rpadukos, cxeMm. [louck
5 1 00OBSCHEHHSI HAOIIOMAEMBIM  COOBITHSIM.
5 biiok. Phryar. OmnpeneneHne  CBOMCTB  TPHOOPOB 110
PasHoBecue TBEPABIX TEJI. YcnoBus yepTexKaM u MOJEISAM. An”anuz
26 2 |paBHOBeCHS. MOMEHT CHJIBI. BO3HUKAIOIMINX  MPOOJEMHBIX  CHUTYaIlUM.
[[paBHIIO MOMEHTOB. HaOmroath JIEeUCTBUE IIPOCTBIX
27 | 3 |Uenrp Tsxectu. McenenoBanue MeXaHH3MOB. [103HAKOMUTHCS C
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PA3JIMYHBIX MEXAaHUYCCKNX CUCTCM.

(bu3nIecKoil MOEIbIO «abCOIOTHO

KoMOnHMpOBaHHBIC 331a49H,

TBEpOE  Teno». Pemars 3agaum Ha

28 4 HCIIO0JIb3Ysl YCIIOBUSI PABHOBECHS. [IPUMCHCHNC ycrnoBus(TipaBuIia)
29 c KOMOHHIPOBAHHbIC 3aauH, paBHOBecHs peluara. lIpumeHsTs ycioBue
MCIIO0JIB3YS YCIIOBUS PABHOBECHSI. (ipaBHII0) PaBHOBECHA  phbluara — JUIA
Pa6ota Hax IpoeKToM «BIOKH». OOBSICHEHUSI ~ JIeHCTBUS pa3IUYHbIX
TTaGopatopHast paboTa WHCTPYMEHTOB, HCIIOJIb3YEMbIX B TEXHHUKE U
30 | 6 [«MsroroBieHue paboTarorei B OBITY. 5 Coopka nprbopos 1
cucreMbl 0110k0BY». OdopmireHue KOHCTPYKIMH. Hcnonb3osanue
paGoTBL. U3MEPUTENIbHBIX NPpUOOpOB. Beimonnenue
Pa6oTa Hajl POCKTOM «BIOKH». 1a00OpaTOPHBIX M NPAaKTHYECKUX PaboT.
TTaGopatopHas pa6ota JlMaraocTuka § U yCTpaHEHUe
31 | 7 |«Msrortoienue paboTaromeii HEHUCIPABHOCTCH npubopos.
CHCTeMBI 6110K0B». OdopMIeHHe BbicTpauBaHue THUIOTE3 HAa OCHOBAHUY]
A6OTEL MMEOLIUXCsl aHHbIX. KoHcTpynpoBanue u
PaGoTa Hal IPOEKTOM «BIOKI. MoJienupoBaHue. BblnonaHeHue 3agaHuil 1o
TTaGopatopHas pa6oTa YCOBEPILICHCTBOBAHUIO  IPHOOPOB.
32 8 «M3roToBenye paboratomeii PazpaboTka HOBBIX BapHaHTOB OIIBITOB.
CHCTEMBI GIIOKOBY. Pa3paboTka ¥  mpoBepKa  METOJUKHU
33 9  (Odbopmuerne paGoTsL. HKCIEPUMEHTAIbHOM paboThI.
Pabora B ManbIx rpynnax. AHaJIU3UPYIOT,
BEIOMPAIOT W OOOCHOBBIBAIOT  CBOE
pemienue, aeucreus.  IIpencraBinenue
pe3yJIbTaToB HapHOM, IpyNIoBoOH
34 | 10 [Bammra npoekTos. nearebHoCTH. [loaroroBka cooOlieHui H

JOKJIaa0B. OCYH_ICCTBJ'IHI-OT CaMOOILICHKY,
B3aUMOOILCHKY OCATCIIbHOCTH. Yuyactue B
AUaJIoOre B COOTBCTCTBHU C IIPpaBHUJIIaMH
PEYCBOT0O MOBCACHMA.
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TemaTH4ecKkoe MJIAHUPOBaHMe, 8 KiIace

Ne KonuuectBo
Tema 3anaTus
m/ No 4acoB XapakTeprucTUKa BUJIOB JI€ATEIbHOCTH
I B 00yJaromuxcs
TEOpus [PAKTUKA]
1. BBenenne (14) CamocTosTeNnbHO bopMyIHpYIOT
1 1 BBoaHoe 3ansTHE. Henu n [I03HABATEJIbHYIO  3a7ady. YMeEWT ¢
3a/1a4uM Kypca. 1 MOMOILIBIO BOIIPOCOB NOOBIBATh
Texnuka 6€30mMacHOCTH. HE/I0CTAIOLIYIO UH(POPMALIHIO.
2. TenuioBble siBjaeHust (12 4) Vcnonb30Banue H3MEPHUTEIIbHBIX
pruOopoB. BeimoaHeHne 1a00paTOPHBIX U
2 1 PasnoobOpasue TEILUIOBBIX 1 MpakTHYeCKUX pabot. JluarHoctuka u
siBJICHUI. TeroBoe paclinpeHue Tel. YCTPaHEHUE HEUCIIPABHOCTEH MPUOOPOB.
Ha60paT0pHa;{ pa60Ta BBICTpaI/IBaHI/Ie THUIIOTE3 HA OCHOBAHUU
3 2 «3MeHeHus JJIMHBI Teaa pu 1 NMCIOIIIUXCA JaHHBIX. KOHCprnpOBaHI/Ie u
Harp€BaHUU U OXJIAKIACHUN)). MOJICIIUPOBAHUC. Brinonnenune 3a,HaHPII>i 110
Tennonepenaua  HaOmronenue YCOBEPILIEHCTBOBAHUIO  MPUOOPOB.
4 3 |[TeIIONpPOBOJHOCTH BOJIBI u 1 Pa3paboTka HOBBIX BAPHAHTOB OITBITOB.
BO3TyXa. Pa3zpaboTka W  TpoBepKa  METOIUKH
JlaGopaTopHas pabora DKCIIEpUMEHTaNbHOM paboThl. PaboTa B
5 4 «M3mepenune yIEIbHON 1 MaJIbIX rpymnmnax. AHanu3upyor,
TETI0EMKOCTH Pa3IMYHbIX BBIOUpAIOT ©  OOOCHOBBIBAIOT ~ CBOE
BEILIECTBY. pemenue, naeictBus. l[lpencraBnenue
[InaBnenue U OTBEpACBaHUE. pE3yJIbTaTOB  IApHOM, IpyNIoBoOx
6 5 |/labopatopnas pabGora «OTIHBKa 1 JeATEIBHOCTH. YYacTHE B IMAJIOTE B
mapauHOBOTO COJIATHKAY COOTBETCTBHUHU C MIPABUIIAMU PEUEBOTO
JlabopaTopHas paborta MOBEACHUS.
7 6 |«HaGmomenue 3a  TUIaBJICHHUEM 1
ITb 1A%
3 7 Pemrenve onumnuaaHeIx 3a1a4 Ha 1
ypaBHEHHE TEIIJIOBOTO OajaHca
9 3 I’"emeHI/Ie ONMMIHATHBIX 33/ Ha|
pacy€T TETUTOBBIX MPOIIECCOB
10 | 9  |laGoparopus kpucramnorpaduu. 1
Ucnapenne u konneHcauus. OT
11 | 10 [Mgero 3aBUCHT CKOpOCTh wucmapeHus] 1
PKUJKOCTH?
Cocras aTMocQepsl,
12| 11 Ha0JIt0/IeHuEe nepexoa 1
HEHACBIIICHHBIX apoB B
HAaCHIIIICHHBIC.
13| 12 BraxxHocTh BO3Ayxa Ha pa3HBIX 1
KOHTHUHEHTAX
3. DaekTpuueckue sipjaeHus (84) YIpaBiIsAlOT CBOEH IMO3HABATEIBHOM W
14 | 1 Mukpomup. Mopenu aToma, 1 y4eOHOH  NIeATeNbHOCThIO  TOCPEICTBOM
CylecTBOBaBIIME 10 Hayana XIX MOCTAHOBKH neseH, TUTAHUPOBaHUS,
15| 2 VicTropust OTKpBITHST W JICHCTBHS 1 KOHTpOJIS, KOPPEKLIMU CBOUX MACHCTBUU U
rajJbBaHUYECKOI'0 DJIEMCHTA OLICHKH YCHCIIHOCTH YCBOCHUSI.
16 7 I/ICTOpI/Ifl CO31aHUs 3J'I€KTp0(1)OpHOI\/'I 1 CpaBHI/IBaIOT crocod u PE3YyJIbTAaT CBOUX
MAIITMHEI EHCTBUIM ¢ 00pa3loM -  JINCTOM

14




17 OnbIThl BonbTa. DNeKTpUUeCcKuid TOK 1 COIIPOBOXKICHUS. OOGHapyKUBarOT
B 3JICKTPOJIUTAX. orkioHeHUs.  OOQyMBIBAIOT  TPUYUHBI
18 Pemenne omnMmnnaaHbIX 3a0a4 Ha 1 OTKJIOHCHHI. OcCymecTBISIIOT
3aKOHBI IOCTOSTHHOTO TOKa CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
HaOnronenue 3aBUCUMOCTH cnonb3oBanue HU3MEPUTCIIbHBIX
COIIPOTHBIICHHUS ITPOBOJIHUKA OT MpruOOpoB. BrimonHeHWE J1a00paTOPHBIX H
TEMITEPATYPHI. npakTHueckux pabor. JuarHoctuka
JlaGopaTopHas pabota yCTpaHEHHE HEHCIPABHOCTEH MPUOOPOB.
«OmpeeieHrne CTOMMOCTH BricTpauBaHue TIuUIOTE€3 HA OCHOBAHHMHU
H3paCXOL[OBaHH0171 JIIEKTPOIHEPTUH MMCIOINXCS JaHHBIX. KOHCprI/IPOBaHI/Ie 141
10 MOIITHOCTH IOTPEOUTEIS U TIO MOJCIMPOBAHKE.
CUETUHKY.
19
20 PemeHHev OJIMMIMAJHBIX 337189 Ha| 4
TEIUIOBOE JICUCTBUE TOKA
4. JJ1eKTPOMATHUTHBIE siBJIeHHs (34 anaannoT CBOEH I03HABaTEIbHOM U
’1 DIIeKTpOMArHHTHBIE e — 1 yaeOHOU JIEATENBHOCTBIO  MOCPE/CTBOM
DJIEKTPOM3MEPHUTENLHBIE TPHOOPHI. [IOCTAHOBKM  LICJICH,  ILIAHNPOBAHNA,
99 MarauTtHas aHoManus. MarHuTHbIE 1 KOHTPOJIA, KOPPCKIMK  CBOMX JCHCTBHM U
6ypu OLICHKU YCHEIIHOCTH YCBOCHHUSI.
CpaBHUBaIOT cnocod U pe3yjibTaT CBOMX
NMeHcTBUIA ¢ 00pa3lioM - JINCTOM
. COIPOBOXKACHUS. OO6HapyXxuBaroT
23 Pa3HOBUIHOCTHU AIIEKTPOIBUTATENEH. 1 oTKIOHEHHs. OGAYMBIBAIOT  TPHYHHEI
OTKJIOHEHHH. Ocy1ecTBisitoT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
5. Ontuyeckue siBjeHus (74)
24 VcTouHMKH ~ CcBeTa:  TEIUIOBHIE, 1
UOMHHCCICHTHEIC YIpaBislOT CBOEHM NO3HABAaTEIbHOW U
OKCIepHMEHT HabImoseHue. yaeOHOI  JeATENbHOCTBIO  TIOCPEICTBOM
25 MeorokparHoe usobpaenue MOCTAHOBKM  IeJiel,  IUIaHUPOBAHMS,
[TPeAMETa B HECKOIBKIX TIIOCKHIX KOHTPOJIA, KOPPEKIHUH CBOUX ACHCTBUU U
Sepkajax. OLICHKH YCHEMIHOCTH YCBOCHHUSI.
26 M3roTOBUTH MEPUCKOIT U C €T0 BBIICISIOT - (bopMyTHpYIOT
MOMOIIBIO POBECTH HAOIO/ICHHS 03HABATENBHYI0  LENb.  BBIIENAOT
27 [IpakTHUecKoe UCIOIb30BAHNE KOJINYECTBEHHBIE XapaKTEePUCTUKU
BOTHYTHIX 3€pKaj 00BEKTOB, 3a/1aHHbIE CJIOBamH.
3pUTEIbHbBIC UIUTIO3UH, [[pyHUMaOT MO3HABAaTEIbHYIO LE€Tb U
28 MOpO’KJIaeMbIe TIpeIOMIIEHHEM cBeTa. | 1 COXPAHSIFOT €€ TP BBIOJIHEHUU Y4eOHBIX
Mupaxu. nerctBuil.  OCO3HAalOT CBOM  JCHCTBUA.
. NmeroT HaBBIKU KOHCTPYKTUBHOT'O
29 Pa3BuTHE BOJOKOHHOH ONTHKH. 1 OBIIEHHS B MATBIX FPYTITIAX.
30 lcrionbp30BaHNe 3aKOHOB CBETA B 1

TEXHHUKE




6. YUesioBek u npupoaa (44)

CaMoCTOATEIBHO bopMynupyroT

[M03HABATEJIbHYIO 3a7auy. Y MEIoT (UIu
[Pa3BUBAIOT) CIIOCOOHOCTH C ITOMOIIIBIO
BOIIPOCOB ~ JI0OBIBaTh  HEIOCTAIOILYIO

nHbOopMaIuto.

31 ABTOMAaTHKA B HAIllEH KU3HU .

32 Panuo u reaeBuacHUuE

33 AJBTEpHATUBHBIC HCTOUHUKH
bHepruu. Busl asekTpocTaHyii

34 Hayka ceronns. Hayka u

0€30I1aCHOCTH JIFOIEH.
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TemaTnyeckoe MJIaHUPOBaHue, 9 KiIace

Ne Konungectso
o/ No Tema 3ansaTHA HACOB XapakTepucTrKa BUJOB JEATEIBHOCTU
o0ydJaronmxcs
I TEOpus ‘HpaKTI/IKa
1. Begenne (1)
1 1 BBognoe 3ansrtue. Llenu u
3a7a4M Kypca. 1
TexHuka 6e30macHOCTH.
2. Kunemartuka (7 4)
CaMoCTOATENBHO bopmynupyroT
5 1 CriocoObl OnUCaHUs MEXaHUYECKOro 1 [IO3HABATCIIBHYI0  3a7ady. YMEWT ¢
NIBUOKEHMSI KaK CIOCOObI ONUCaHUS] [TOMOLIBIO BOIIPOCOB N00BIBaTh
(hyHKIIMOHAJILHBIX 3aBUCHMOCTEH. HEI0CTAIOIIYIO uH(pOpMaIHIO.
[IpssMonuHEHOE paBHOMEPHOE lcrions30Banue HU3MEPUTEIIBHBIX
3 2  |mBmwxeHue no miockoctu? Cmotps 3| 1 npuOOpoB. BrimonmHeHue mabopaTopHBIX U
KAaKoW TOUKM HaOJII0/1aTh... OpakTH4ecKux pabor. JluarHoctuka u
OTHOCHUTENBHOCTD JIBUKCHHUSI. YCTpaHEHHE HEHCIPaBHOCTEH MpPUOOPOB.
4 3 [Cnoxenme gBwkenuil. [lpuanmm 1 BeicTpauBaHue THIIOTE3 HAa OCHOBAaHHUH
HE3aBHCUMOCTH JIBJKEHUM. uMmeronmxcs naHHblX. KoHcTpynpoBanue n
VIabopamopHyie pabomoi: MoJleIMpoBaHue. BpinoiaHeHue 3agaHuil 1o
5 4 «3ydenue  nBUXKEHHUS  CBOOOJHO 1 YCOBEPUICHCTBOBAHUIO ~ IPUOOPOB.
nagatomero  Tena»,  «M3yuenue Pa3paboTka HOBBIX BapHaHTOB OIBITOB.
NIBUMOKCHMSI T€J1a 110 OKPY>KHOCTHY PazpaboTka M  mpoBepKka  METOAMKH
Kak u Kyma Toserena BHIIHEBAs DKCIIEpUMEHTAIbHOM  paboTel. Pabora B
6 5 kocrouka?  Pacuer  Tpaexropuu T rpymnmax. AHaHI/ISI/IpYIOT:
NBIDKEHHST Te€I M I[EPCOHAXKEH BHIOMPAIOT ¥ OOOCHOBBIBAIOT ~ CBOE
accka3oB P.Pacns o MioHxay3seHe. pewienue, aencrBusA.  lIpencrasienue
cTopuueckas PEKOHCTPYKIHS pe3yJabTaTOB  IAPHOM, IPYIIIOBON
7 6 |ombiToB [anmmies mo ompenesieHuro 1 NEATENILHOCTH. Y4acTHe B JUAJIOre B
yCKOpeHus ¢. COOTBETCTBUM C IMpaBWJIaMH pPEYEBOIO
Onpenenenne CKOpOCTH [TOBC/ICHUAL.
PaBHOMEpPHOTO  JIBWXKEHHUS  IpH
8 7 |[ncmonbsoBanuu TpEeHaXKepa 1
«OeroBasg  nopoxkay. IlpuHuuIEI
pa®oThl TPUOOPOB Ui H3MEPEHUs
CKOPOCTE€ W YCKOPEHHIA.
3. Innamuxa (84) YNpaBisiOT CBOEH  NO3HABATEIbHOW U
Cuna Bonu, cwia YOeXAEHUS WIH y4eOHOM  NIeATeNbHOCThIO  TOCPEICTBOM
9 1 |cuna - ¢pusnueckas BeauurHa? 1 [IOCTAHOBKM  LieJieil,  IUIaHWPOBAHMSI,
KOHTpPOJISl, KOPPEKIMH CBOUX JEHCTBUN H
Vlabopamophas paboma: «3mepenne OLICHKH YCIEIHOCTH YCBOCHHS.
10| 2 Maccel  Tena ¢ 1 CpaBHMBAIOT CIOCOO U pe3yJbTaT CBOUX|
MCII0JIb30BaHUEM BEKTOPHOI'0 neiictBuit ¢ oOpa3noM - JIUCTOM
A3JIOXKCHHA CHIIBD) CONIPOBOXKICHUS. OOHapyXHBaIOT
11 7 J[BrokeHHe Tema MO ACHCTBHEM 1 oTkioHeHUsl.  OOQyMBIBAIOT  MPUYUHBI
HECKOJIbKUX CUJI OTKJIOHCHUH. Ocy1ecTBisoT
12 | 4 1 CaMOKOHTPOJIb U B3AUMOKOHTPOJIb.
I[BI/I)KCHI/IC CHUCTCMBI CBA3aHHBIX TCII crmonp30BaHuE U3MEPUTECIILHBIX
13 | 5 Vlabopamopnuie pabomor: 1  [mpuGopoBs. BeimonHeHne 1a60paTOPHbIX U
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«3yueHnune KHUHEMATHKH "
TUHAMUKA PaBHOYCKOPEHHOTO
nBIDKCHUs — (MammHA — ATBYZa)»,

«3yueHne TpEHUs CKOJIbKEHUS»

pakTUYeCKUX pabor. JlmarHoctuka u
YCTpaHEHUE HEUCIPaBHOCTEH MHpUOOpPOB.
BbiCTpauBaHWe THIIOTE3 Ha OCHOBAHWUH
nMeronmxcsa naHHbX. KoHcTpyupoBaHue u

J/lnHaMPKa PaBHOMEPHOTO  JIBIDKEHUS

MOICIINPOBAHUC.

14 MaTepUalbHONU TOUKH M0 OKPYXKHOCTH. 1
lcTopust pasBUTHS NPEICTABICHUN O
15 Bcenennoii. ConHeuHass cucTeMa. 1
J[B>KeHUE TUJIAHET U UX CIYTHHUKOB.
CTpoenue u »Bojronus BeeneHnoii.
OTKppITHST Ha KOHUYUKE IIepa.
16 [lepBblc WCKYCCTBEHHBIC CITyTHUKH| 1
SeMIIH.
4. Umnyabc. 3aKkoH coxpaHeHust ummyJibca (34) CamocrosTensHO hopmymmpyrot
17 Kax BbI SXTY HA30BETE. . 1 [MO3HABATEJIbHYIO 3a7ady. YMewT (Wiu
Pa3BUBAIOT) CIOCOOHOCTH C  IOMOIIBIO
18 PeakTuBHOE JBH>KEHUE B IPUPOJIE. 1 BOTPOCOB  J10GHIBATH  HETOCTAIONIYIO
nHpopMarnoo. Pabora B MaibIX TpyImax Haj
19 Paccrenosanne JATII ¢ momomibo {  |aropHTMOM pemieHHMs 3ajad 1O  YKa3aHHO¥
3dKOHA COXPAHCHUA UMITYJIbCA TeMe (Ha TpUMepe BUAECOMATEPUANIOB U3
MHTEpHETA).
5. Craruka (24) YOpaBisSItOT CBOEW  MO3HABATENbHOM U
la6opamopras paoma: yaeOHOM ZIGHTGJII)HE)CTI)IO MOCPEICTBOM
20 «OrmpeneneHue  LIEHTPOB — Mace 1 ~ [MOCTAHOBKHM — HCICH,  IUIAHUPOBAHMA,
A3IMMHBIX Tel (TPU CII0co6a)» KOHTPOJISI, KOPPEKUUU CBOUX JACHUCTBUU U
OIICHKU YCIEIHOCTH YCBOCHHSI.
Boiienstor u bopmyHpyOT
[M03HABATEIbHYIO nelb.  Beigensror
KOJIMYSCTBCHHBIC XapaKTePUCTHKU
HpI/IMCHCHI/Ie MMPOCTBIX MCXAaHU3MOB B| 06’BCKTOB, 3aJlaHHbIE CJIOBAMH.
21 CTPOMTENILCTBE:  OT 3EMIITHKH JI0 1 [PHHEMAIOT  [O3HABATENBHYIO HEMb 0
HeGockpeta COXPAHSIIOT €€ IMPH BBITOJIHEHUU YYEOHBIX
neiictBuii.  OCO3HAIOT CBOM  JICHCTBUSL.
MmeroT HAaBBIKH KOHCTPYKTHUBHOTO
0OIIIEHUS B MQJIBIX TPYIINAX.
6. Mexanuveckue Kojed0aHusi M BOJHbI (34) CaMOCTOSTEIbHO bopMyIHpYOT
MMO3HABATEJIbHYIO 3a7ady. YMewT (Wiu
22 Buasl MassTHUKOB M UX KOJIEOQHUIA. 1 Pa3BMBAIOT) CIIOCOOHOCTH € MOMOIIBKO
BOIIPOCOB  JTOOBIBATH  HEJOCTAIOIIYIO
23 Uro riepeHocHT BonHa? 1 nHpopMannio. Pabota B Mansix rpymmax Hajl
AJITOPUTMOM  pCHICHHUA 3alda4d 110 YKAa3aHHOU
TeMe (Ha TIpUMepe BHUIEOMATEPHUANOB W3
24 KOHC6aTGHBHBIC CUCTCMbI B IPpHUPOAC H 1 I/IHTepHeTa)
TCXHHUKC
7. DJIeKTPOMATHUTHBIE KOJIe0aHUS U BOJIHBI (24)
o5 JKCIIepUMEHTaIbHAs IpoBEpPKa 1 Pa3paboTka HOBBIX BapHAHTOB OIBITOB.
CBOMCTB DM BOJIH. Pa3paboTka u  TpoBEepKa  METOAMKHU
DKCIIEpUMEHTaIbHOW paboThl. Pabora B
26 VccienoBanue  3JIEKTPOMAarHUTHOTO 1 MATTBIX rpymmax. AHATH3UPYIOT,

n3mydaenns CBY-meun

00OCHOBBIBAIOT  CBOE

BHIOUPAIOT W




pemienue, gaeucteud.  [Ipencrasnenue
pe3yJbTaTOB MapHOU, rPYIIOBOM
NEATEIIbHOCTH. Y4acTME B JUAJIOIE B
COOTBETCTBUM C IPaBWIAMHU  PEYEBOrO
[TOBEJICHUS.

8. OnTuka (44)

Kak  uccrnengoBamu CBETOBBIC
SIBJICHHS M KaK X UCCIEAYIOT TEIEpb.

YIpaBisitoT  CBOEM  MO3HABAaTEIbHOM U
y4eOHOM  JI€ATENbHOCTBIO  IOCPEICTBOM

21 3roToBieHue MOJEeNN [IOCTAHOBKM  I€JIe,  IJIaHUPOBAHMS,
KAJICHTOCKOIIA. KOHTPOJII, KOPPEKLUHUH CBOUX ACUCTBUU U
28 DKCIepUMEHTAIbHAS npoBepKa OLCHKA yCTCIHOCTH YCBOCHHMSL.
3aKOHA OTPAKEHNS CBETA. CpleHI/IBvaIOT CIoco0 M pe3ylbTaT CBOMX
la6opamopnas paGoma: neiicTBUii ¢ o0Opa3moM - JIMCTOM
29 «3mepenne ToKa3aTesns COTIPOBOKCHHA. ObnapysxuBaroT
PEOMITEHHS BOJIBI oTkioHeHUsl.  OOIyMBIBAlOT  HPUYUHBI
OTKJIOHEHU. OcyiecTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb. Paborta B
MaJIbIX rpymnmnax. Pewenue
30 Kax OTIIMHAOTCA TTOoKasaTe/mn 1 DKCIIEPUMEHTAILHBIX 3374, OO0CYXJICHUE
[IPCJTOMIICHNS IBCTHOTO CTCKIA pe3yJbTaTOB,  MOCTPOCHUE  TpaduvecKoit
3aBUCUMOCTHU ITOKa3aTeJisi MNPEIIOMJIICHUA CBETA
OT €0 9YaCTOTHI.
9. ®u3uKa aTOMa U ATOMHOTO siipa (44)
31 Tlornomenne U HCIyCKaHue cBeTa 1 Pa3paboTka HOBBIX BapHAaHTOB OIIBITOB.
aTomamu. ONTUYECKHE CIEKTPBI. PaspaboTka ¥ NpOBEPKAa  METOMHMKH
DKCIIEpUMEHTaIbHOW paboThl. Pabora B
32 I/I3MepCHI/IC KHI[ COJTHEUHOM 6aTapeH MaJIbIX rpymnmnax. AHaJII/IBI/IPYIOT,
BHIOUPAIOT U OOOCHOBBIBAIOT ~ CBOE
33 Biusiuue palHOAaKTUBHBIX 1 pewienne, aeWctBuda.  lIpeacraBinenne
M3JIy4eHHI Ha )KUBBIE OPTaHU3MBI pe3yIbTaTOB TIapHOiA, TPYHIIOBO
NEATEIbHOCTH. YdYacTMe B JUalore B
COOTBETCTBUM C MpaBWIAMHU pEYEBOrO
34 CrocoOBI 3aIATEI oT| HOBEICHHS.

PadnOaKTUBHBIX I/ISJ'Iy‘leHI/Iﬁ

Pemenne JKCIIEPUMEHTAIbHBIX 3a/1ad4.
BrImosiHeHHe TPaKTHYECKOH paboThl B MajlbIX

rpymmnax, 00cykKJIeHue pe3yIbTaToB.

10



Ipunoxenne
1
Kpurepun oueHkH J1a00paTOPHBIX Pa00T WJIH ONBITA - HCCJIEJOBAHUSA

Kpumepuii

AKKypaTHOCTbH 0(hopMiIeHHs (OnHCcaHue) paboThI

Hannuue pucyHka (CXeMbl) yCTAHOBKU C 0003HAYCHHEM U3MEPSEMBIX BETHUNH

Hannune npaBuiibHBIX U3MepeHuil (opopmieHne n3mepeHuii B Tabmamie, B Buje rpaduka)

Hamune IMpaBUJIbHBIX BBIYMCIICHUI UIIM aHAIU3 Ha6HIOI[eHI/I$I

Hanuaue Pa3BCPHYTOr'0 BbIBOAA, OTPAXKAKOIMICTO CYHIHOCTb H3YYaCMOT'O ABJICHHA C YKA3aHUCM
KOHKPCTHBIX PE3YyJIbTATOB

Ipuiaoxenune
2

Kputepuu onieHKH 3a1IMTHI IPOEKTA

Kpumepuii

Martepuan TOCTYIIEH U Hay4€H, HJIEU PAaCKpBIThl. KaueCTBEHHOE U3II0KEHUE COJEPIKAHMS: YETKAs,
rpaMOTHasl peyb, epecka3 TeKCTa (JOMyCKaeTCsl 3aUUThIBAHUE IIUTAT); HanboJiee BaXKHbIC TIOHATHUS,
3aKOHBI U POPMYIIBI JTUKTYIOTCS JUISI 3aITHCH.

HarnsiqHoe mpencrtaBieHue Mmarepuasia (C  UCHOJIb30BAaHUEM CXEM, YEpTEeKEW, PpHUCYHKOB,
VICII0JIb30BAaHNE IIPE3CHTALINN)

lcnons30BaHue MPAKTUYCCKUX MHUHH-HUCCJIeT0BaHUM (HOKa3 OHBITa)

KadecTBeHHEIC OTBETHI Ha BOITPOCHI cnymaTeneﬁ 10 TEMC

UeTko chopMyIHpOBaHbl BHIBOIbI
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IIpuaoxenne 3
IIpumep oTyeTa 10 1a00PATOPHOI padoTe UM ONBITA - MCCJIETOBAHUIO

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

Hean:
(OtBeuaet Ha Borpoc: "l yero nenanu?" BaxHO MOMHUTE, YTO UMEHHO Ue/1b padomuvl HAye1u8aem
Ha 8b1600bl, KOTOPBIC BbI JIOJDKHBI CJeNIaTh B KOHIE JaHHOM paboThl. Llenb 1omkHA COOTBETCTBOBATH
BBIBOJIaM, & BBIBOJIBI - IOCTABJICHHOM IIETIH.)

OobopynoBanue:
(OtBewaer Ha Bompoc: "UTo HeoOXoaWMO At BBINOJIHEHUs paboTh?", a Takke "UeM HaydmiIHCh
MOJI30BaTHCS 32 BPEMSI BBITIOJIHEHHS paboThI?")

Xon padoThl:
(OtBewaer Ha Bompoc: "Uto memaym?" Ilo cymiecTBy, 3TO KpaTKHM KOHCHIEKT BalluX JICUCTBHH C
o0bekTaMu u oOopydoBaHHEeM. Xoj paboThl 3a7aérTcss B METOJMYECKUX YKa3aHUAX B pasJene
"Meroauka BBITTOJIHEHHUS paboThl". "Meroauka" - 3TO TO, YTO JOJDKHBI cAenarh. "Xoa paboTel" - 3TO
TO, YTO cAeianu B peasibHOCTH. KoHeuHO, 00bIYHO OHM coBIafatoT!)

Pe3syabrarsi:
(OtBeuatot Ha Bompoc: "Uro Habmoaanu?" WUnu: "Yro perucrpupoBanu?" Hano npruBecTu KOHKPETHBIE
ONMCaHUs CBOMX HAOIIOACHUM MM KOHKPETHBIC Pe3ybTaThl MPOBEAEHHBIX U3MEPEHUH, BEIPAKCHHBIC
B COOTBETCTBYIOmUX IMdpax. JInbo caenmaTh 3apuUCOBKH TpENapaTroB WIH PHCYHKOB.) BapuaHTb
MIPEJICTaBICHUS PE3YIIbTATOB:

1. Onwucanue siBICHUS.

2. Tab6muua.

3. Pucynok. HeoOxomumo moamnucarh Ha3BaHUE PUCYHKA M CICNIaTh 0003HAYCHHS €r0 BAKHEHIIMX
JIeTajieH.

BbiBoabI:

(OtBewator Ha Bompoc: "Uro monHsym?" OTBe4yas Ha STOT BONPOC CIEAYET HCXOAUTh U3 LENH
nmabopaTopHON pabOThI. DTOM pabOTON BBl YTO-TO JIOJDKHBI OBLIH J0Ka3aTh, BOT U HANHUIIUTE, YTO K€
MMEHHO BBI JIOKa3aJiu.)

IIpuioxenue 4
Peduiexcust od0yqaromerocs (B KoHIe J1a00paTOpHOil padoThI)

A nouan(a), umo.

ovL10 UnmepecHo.

Obl10 MPYOHO.

menepb A mMoz2y.

A nouyecmeoeai(a), Uumo.

A npuoopen(a).

A Hayuuaca(-1acey).

Y MEHA noJiyu4ujiocs ...

MEHA YOUBUTO.

menepb A xouy .
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IMpuioxenne 5

B npunoswcenuu npeocmagnenvlt 2 ppacmenma 3aHamusl no HEYPOYHOU 0esamenbHOCU,

Komopbwle Obiu nposedersl 8 7-8 Kiaccax 8 pamkax 6HeypouHol desmenvHocmu no ¢uzuke ¢ 20182019
yu. 200Y.

Ienb padoThI: Ha OINBITE BHIICHUTH YCIOBUS, IPU KOTOPBIX TEJIO IUIABAET U MPU KOTOPBIX TOHET.

@dparMeHT 3aHATUA BHEYPOUHOM AeATEJIbHOCTH. 7 KJIACC
JlabopaTtopHas pabota «BbIsicCHEHHE YCITIOBUS IJIABAHUS TEID).

OobopynoBanue:

Dpoumanvuwlii onpoc:

1.Yto Ha3wiBaeTcsa cuiion Tsbkectu? Kyna ona Hanpasiena? @opMyia CUIIbI TSHKECTH.
2. Kakas cua Ha3bIBaeTCs BhITAIKUBAIONIEH cuioii? KakoBa nmpuanHa ee BOSHUKHOBEHUsA? OT KaKux
BEJINYUH OHA 3aBUCUT?

3. Coopmynupyiite 3aKkoH Apxumena.

4. Yro Ha3bIBAETCS PABHOACUCTBYIOIICH CHIION?
5. Kak HaxoauTcsi paBHOAEHCTBYIOIIAs IBYX CHJI, HAIIPABJIEHHBIX IO OJHOM NPSMOI B OJJHY CTOPOHY?
B paznbie cTopoHbI?
6. Kaxk Oyner Bectu ceOst Te€0 1O/ IEHCTBHEM JBYX PaBHBIX, HO IPOTHBOIOJIOKHO HAIIPABICHHBIX

cun?

Ilepeo evinonnenuem 1abopamopHoli pabomvl GHUMAMENbHO 03HAKOMbMECH NPAGUIAMU MEXHUKU

be3onacnocmu u codnooavime ux.

IIpu pabome co cmekasiHHbIMU NPUOOPAMU OYObIE OCMOPOICHBL U BHUMAMEIbHbL,

«  He 3aby0bme, umo cmekio ouenb XpynKuii MAmepuail u Modicem 1ecko pa3oumocsa npu
HeaKKypamHoMm UCNOIb308aHUU;

«  Cmapaiimeco He pa3nueamuv HCUOKOCMU,

« Ilo okoHuanuu nabopamopHoii pabomul 8ce NPUOOPLL AKKYPAMHO COJXHCUMe U yoepume,

«  Cobarodaiime yKazauus yyumels.

el AN

Xoo nabopamopHoti pabomui:

[Torpy3ute B cTakaH ¢ BOJOW MO OUepeH CTAIbHOU, TATYHHBIN M TPOOKOBBIH HIAPUKH.

BI:ISICHI/IT@, KaKne M3 HUX TOHYT, @ KaKHUE€ - BCILJILIBAIOT.
Kaxkwne cribl ,Z[eI>'ICTBy}OT Ha MMOTIpy’>KCHHOC B ) KUAKOCTb Teno?

3anumure YCJI0BUA, ITPU KOTOPBIX TCJa, IOMECIICHHLIC B ) KUAKOCTb, TOHYT, BCIIJIBIBAKOT HJIN

IJIaBAlOT BHYTPU. BBINIOJIHUTE YEPTEXKU U1 KAKIAOTO CIIydasi, YKaKUTE BEKTOPBI CUII,
JICHCTBYIOIMX Ha TEJIO.

HOpr3I/ITe B CTaKaH C PACTUTCIBbHBIM MACJIOM IO OUCpCAn CTaJIBHOI\/’I, J'IaTYHHHﬁ u HpO6KOBBII>i

HIAPHUKH.
[ToBTOpUTE MYHKT 2-4.

[Ipoananu3zupyite pe3ynbTarsl cBOei paboThl. CpaBHUTE TUIOTHOCTH KUIKOCTEH B 1 11 5

ITYHKTax. Kak BEAYT ce0s Tenna B JaHHBIX )KI/II[KOCTHX? N3Mmensercs au XapaKTEP MOBCACHUA

TCJIa OT UBMCHCHUS )KUJAKOCTHU, B KOTOPBIC €TI0 Ol'Iy'CKaIOT?

Jdomaminee 3aganue.

OTBeTh Ha BOIIPOCHI:
1.
2.
3.

B kaxoii Boae nerue miaBatb B MOpcKoi uiu peunoit? [louemy? +®
Kakum o6pa3om miaBaet prioa?

Ha xaxom ypoBHe Kax/blif U3 N300pa)KeHHBIX [IAPUKOB OY/ET MJIaBaTh, i
CITM HIX OIYCTHTh B COCYI, 3aIIONHEHHBII CHU3Y BOJIOH BOJIOM, @ CBEpXy - | —
KEPOCHHOM? | —
[Touemy >xene3HbI TBO3/1b TOHET B BOJI€, @ MHOTOTOHHBIM KOpaOJib HET? ooa

A



MdparmMeHT 3aHATHA BHEYPOUHOU JIeATEJIbHOCTH. 8 KJ1acc

Pemenue OJIMMIIMAAHBIX 3a4a4 Ha pvaéT TCIUIOBBIX ITPOICCCOB
(®Pusuxa Ne 3-4 2018. dusuka npoctast ¥ ynuureiabHas. OT ra3oBbIX 3aKOHOB J10 3aKOHA
Apxumena. Astop: b.JI. Ipyxxunaun. M3natensckuii oM «IlepBoe ceHTAOPs».)
Henb: HayuuTbcs NPUMEHATH 3HAHMS O KOJMYECTBE TEIJIOTHI HA IPAKTHKE B 3ajayax
MIOBBIIIEHHOTO YPOBHS CIIOKHOCTSX/ HECTAHIAPTHBIX YCIOBHSX.

PasmuHOUHEIC 3aJa4du:

3agaya 1. Ectb mi= 1 kzBoabl mpu Temneparypeti= 20°Cumz2= 1 kzBOabI
npu temneparype t2 = 70°C. Bony nepememanu. Kakasi mosyuniacs temneparypa cmecu 0?

3agaua 2. EcTthb Mmi= 2 K2 BOZBI € TeMIepaTypoi ti= 20°Cum2= 3 Kz BOIBI
¢ Temneparypoii t2 = 60°C. Onpenenure Temneparypy cmecu 0.

3anaua 3. Boxy maccoit mi= 3 k2 ¥ TeMHnepaTypoi ti= 20°C cmemau ¢ BOAOH

Maccoii M2 u Temnepatypoii 2= 50°C nocJie 4ero ycTaHoBHJIACh TeMIlepaTypa cMecu & =
30°C. Haiitu m2.

3anaua 4. Boay maccoii Me = 5 k2 u Temneparypoii te =/00°C HaJanjm B MeIHbI KOTEJIOK
Maccoil M-» = 2 ke U Temneparypoii tx = 20°C. Kakasi koHeuHasi TeminepaTypa & YCTAHOBUTCS?
YaeabHas Tem10éMKocTh BoAbl Ce = 4,19x/oc/(ke * 2pad), ynelibHasi TEMI0EMKOCTh MeIU CM =
0,38x/loc/(k2 * 2pao).

Cnedyem obpamums 6HUMAHUE YYEHUKOS, YMO KOHEUHAs memnepamypa Oau3Kka K HAYaibHOU
memnepamype 600bl. Imo 00vsACHAEMC meM, 4mo 01 Hazpesda 600bl Hado bOonee yem 8 10 pas
9Hepauu, yem OJisl Ha2pesd MaKoll dHce Maccvbl MeOUu Ha Makyro dxce memnepamypy. A smo 3uauum, umo,
ocmuisas eceeo Ha 1 epadyc, 1 ke 600vl modcem Hazpems Ha 1 epadyc 6onee 10 ke meou. A y nac 6
3a0aue 600bl 6 2,5 paza 6ovue Meou.

3agaua 5. B 6oabmom Tepmoce HaxoauTcss Me = 10 ke Boabl npu Temneparype te = 90°C. B
BOJY ONyCTHJIU J€1 Maccoii M|, = 5 k2 u Temneparypoii h = -5°C. Kakasi koHeuHasi TeMnepaTypa
& ycranoButcs B Tepmoce? Tennoo0MeHa ¢ BHelIHel cpe1oii HeT.

[IpennoxxuMm yyamuMmcs TpPUIYMaTh CHOCOO OCYIIECTBIATH TEIMJIOOOMEH MEXAY ABYMS
o0béMaMu BOJbI, HE cMmemmBasi uX. OOuH u3 6apuaHmos. 600y ¢ OOHOU MeMNepamypou oepxcam 8
Kacmprone, a opyeyro - 6 NOIUdIMUIeH08omM naxeme. Ilakem ¢ 000U Hado onycmums 6 KACMpIONIO U
AHCOAMb, NOKA MeMNePamypbl 8blPOSHIIOMCSL.

3agaya 6. B xacrprone HaxoguTca Mk = I k2 BoAbI npu Temneparype « = 20°C, B nakere
HaxoauTcst Mn = 1 k2 Boabl npu Temneparype tn1 = 70°C. I1akeT ¢ Booi onycTH/au Ha 1 MUHYTY B
KACTPIOJII0, IOCJIe Yero TeMieparypa BOAbI B NakeTe omycruijach 10 tn2 = 63°C. Onpenesanre
TeMIepaTrypy BoAbl B KacTproJie 1x-2. TennoéMKocTh KaCTPIO/IN H NMAaKeTa YYUTHIBATH HE HAI0.

MosxHO 000HTHCh 6€3 COCTaBlieHWs ypaBHEHHS TEIUIOBOTO OanaHca. [[e1o B TOM, 4TO Macchl 00enx
qacTei BOABI OJMHAKOBLIC, N YICJIbHBIC TEIUIOEMKOCTH UX TOXKE OJNHAKOBBIC.

th2 — th1 = trir — tri2
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