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IHosicuuTenLHAA 3aNIUCKA

Ha ©6a3e mentpa «Touka pocTtay  oOecreuyuBaeTcs  peann3alius
0o0pa30BaTeNbHBIX  MPOIPAaMM  €CTECTBCHHOHAYYHOW W TEXHOJOTHYECCKOU
HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUH C  TpeOOBaHHSIMHU
3aKOHOJIATEILCTBA B chepe 00pa30oBaHus U ¢ yUETOM peKoMeHaamuii deaepaibHOro
oreparopa yueoHoro npeamera «Dusnkay.

Hcnonp3oBanue o6opyaoBanus «Touka pocTay MO3BOJSET CO3AATh YCIOBHUS:
* TSl paCIIMPEHUS COJCPKAHUS MKOJIBHOTO (pr3rdeckoro oOpa3oBaHus;

* JJIs1 TIOBBIIICHUS TIO3HABATEILHON aKTUBHOCTH O0YJArOIIUXCS B €CTECTBEHHO
Hay4YHOU 00J1acTH;

* ISl pa3BUTUS JHMYHOCTU peOEHKa B mpouecce oOydeHHs (PU3HUKH, €ro
CHOCOOHOCTEH, (QOPMHUPOBAHUS U  YAOBJIETBOPEHUS COLMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEN;

* s paboThl ¢ OJapEHHBIMH IIKOJLHUKAMH, OPTaHHW3aIlMd WX Pa3BUTHS B
pa3IMUHbBIX 00JaCTAX 00pa30BaTEIbHOM, TBOPUYECKON JIEATCIBHOCTH.

I[lnanupyembie pe3yabTaTbl OCBOGHUSI MNPOrpaMMbl  BHEYPOUYHOM
AESITeJIbHOCTH C  ONHMCAHMEM YHHMBEPCAJbHBIX Y4eOHBIX JAeHCTBUH,
AOCTUTAeMbIX 00yYAKIMMHUCH

Juunocmmuuie pezynomamot
B cdepe JMUYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX IEUCTBUI yUAINXCS:

e y4eOHO-TIO3HABATEIBHBIM HMHTEPEC K HOBOMY Yy4eOHOMY MaTepHally U
crioco0am peleHnsl HOBOM 3a/1auu;

® OpUEHTAIMs Ha MOHUMaHHE PUYUH yclieXa BO BHEYYEOHOH JesITebHOCTH,
B TOM YHCJIE HA CAMOAHAIIN3 U CAMOKOHTPOJIb Pe3yJIbTaTa, Ha aHaJIN3 COOTBETCTBUS
pe3ynbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a7a4H;

® CITIOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPUEB YCIIECITHOCTH BHEYUEOHOM
NEeSTEeIbHOCTH;

Obyuarowuiics noayyum 603MO*CHOCHb 015 POPMUPOBAHUSL:

® BHYTPEHHEH MO3ULHMH LIKOJBHUKA HA YPOBHE IMOJ0KUTEIBHOTO OTHOIIEHHUS
K IIKOJIE, MOHUMaHusl HEOOXOIUMOCTH YUYEHHUsI, BBIPAKEHHOIO B MpeolsIagaHuu
y4eOHOIO3HABATEILHBIX MOTUBOB U MIPEAMOYTEHUHU COITUATBHOTO CIIOCO0a OIICHKU
3HAHUU;

® BEIpAKEHHON YCTOMYMBOM yueOHO-TTIO3HABATEILHON MOTHUBAIIUN YUCHUS;

® YCTOMYMBOTO Yy4eOHO-TIO3HABATEILHOTO WHTEpPECAa K HOBBIM OOIIUM
croco0aM peleHus 3aaau.



MertanpeaMeTHble:
B cepe peryJaaTUBHBIX YHUBEPCATBHBIX YICOHBIX IEHCTBUMA YUAITUXCS:

® IUIAHUPOBATh CBOM JEUCTBUS B COOTBETCTBUU C IOCTaBICHHOMW 3ajayeil u
YCIIOBHSIMH €€ peajn3allii, B TOM YHCJI€ BO BHYTPEHHEM ILJIaHE;

® YYUTHIBATH YCTAHOBJICHHBIC [TPaBWJIa B INIAHUPOBAHNUHU U KOHTpOJIE criocola
pEILIeHHS;

® OCYHICCTBIIATDH WTOTOBBIM 1 MOIIArOBbIM KOHTPO!JIb I10 pE3YyJbTAaTy,

¢ OLCHUBATL IPABUJIBHOCTH BBIITOJIHCHUA HeﬁCTBHH Ha YpPOBHC aHeKBaTHOﬁ
pCTpOCHeKTHBHOﬁ OOCHKH COOTBCTCTBHUA PC3YJIbTATOB Tpe6OBaHI/ISIM HaHHOﬁ
3aJa4n 1 3a11aqH01?I O6JIaCTI/I;

® 3JICKBATHO BOCIIPUHUMATH MPEIJIOKEHUS U OLECHKY YUYUTEIIeH, TOBAPHUILIEH,
pOAUTEIIEN U APYTUX JIOJIEH;

® pa3nuyaTh CIIOCO0 U pe3yJibTaT ACUCTBUS.

Obyuarowuiics noyuum 03MOMCHOCMb HAYUUMCSL.

® B COTPYJHHYECTBE C YUUTEIIEM CTAaBUTh HOBBIC YUECOHBIC 3a/1aUH;

® MIPOSIBIIATH ITO3HABATEIIEHYIO HHUIIMATHRBY B YYCOHOM COTPYIHUYCCTRBE;

¢ CaMOCTOATCIBbHO AaACKBATHO OHIOCHHBATL IIPABUJIBHOCTH BbIITOJITHCHUA
):[CﬁCTBHH U BHOCUTH HGO6XOI[I/IMBIC KOPPCKTUBBI B UCIIOJIHCHHUC KaK II0 X044y €TI0
pcain3aln, TaK 1 B KOHIIC ,Z[eﬁCTBI/IH.

B cepe mo3naBaTeJbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUN yUaluXCs:

® OCYILIECTBJISITh TOUCK HEOOXOIUMOW HWH(pOpMAIUu JJisl BBIMOJHEHUS
BHEYYEOHBIX 3a/IaHUI C MCIOJIb30BAHMEM Y4E€OHON JUTEPATyphl U B OTKPHITOM
WHOOPMAITMOHHOM TIPOCTPAHCTBE, SHIMUKIONEAUHN, CIPABOYHUKOB (BKIHOYAs
AJIEKTPOHHBIE, IIU(PPOBHIE), KOHTPOIUPYEMOM MPOCTpaHCcTBe MHTEpHETA;

® OCYILIECTBIATh 3amuch ((pukKcaluio) BbIOOPOUHON uUHPOpMALK 00
OKpY>KaIoIIeM MUpPE U 0 ce0e camoM, B TOM YHUCIIe ¢ moMoIibio uHcTpymeHToB UKT;

® CTPOUTH COOOIIEHUS], MPOEKTHI B YCTHOW U MUCbMEHHOM (hopMme;
® [IPOBOJUTH CPABHEHHUE U KIACCU(PUKALIMIO TIO 3aJaHHBIM KPUTEPUSIM;

® YCTAaHABJIMBATH IPUYUHHO-CIEICTBEHHBIE CBA3M B M3Yy4aeMOM Kpyre
SIBIICHU;

® CTPOUTH pacCyXJeHusi B popMe CBA3HM MPOCTHIX CYKIACHHUIM 00 00BeKTe, ero
CTPOEHUH, CBOICTBAX U CBA3AX;

Obyuarowuiics noay4um 03MOHCHOCIb HAYYUMbCA!



® OCYIIECTBIIATh PACHIMPCHHBINM MOUCK WH(POPMALUU C HCIOJb30BaHUEM
pecypcoB OubmMoTeK u cetn MHTEepHET;

® 3anuchiBaTh, (PUKCUPOBATH MHPOpPMALMIO 00 OKPYXAIOUIMX SIBICHUAX C
noMouipro HHCTpyMeHToB UKT;

® OCO3HAHHO U HpOI/ISBOJ'II)HO CTpOI/ITB COO6HICHI/IH B YCTHOﬁ u HHCBMGHHOﬁ
dopwme;

® OCYIICCTBIIATHh BbIOOp HamOoJiee A3 (PEKTUBHBIX CITIOCOOOB PEIICHUS 3a7a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

¢ CTPOUTL JIOTHYCCKOC PACCYKJIACHHC, BKIIOYAOMICC YCTAHOBJICHHC
IMPUINHHOCIICACTBCHHBIX CBHBGﬁ;

eMOT'YT BBINTHM Ha TEOPETHUYECKHM YPOBEHb PELICHMS 3a/1ad: PELUICHUE II0
ONPEEIICHHOMY IUIAHY, BJIAJECHUE OCHOBHBIMHM IIpUEMaMU PELICHMs, OCO3HAHMS
JEATEIIBHOCTH 110 PELICHUIO 3a1a4u.

B cdepe KOMMYHUKATMBHBIX YHHUBEPCAJIBHBIX YYEOHBIX JIEHCTBHI
y4aImxcs:

® aJICKBaTHO MCII0JIb30BaTh KOMMYHHKATHUBHBIC, IPEXKIE BCETO — PEYEBBIE,
CpeacTBa Uil PELICHUS Pa3IMYHbIX KOMMYHHUKATHBHBIX 3a7a4, CTPOUTH
MOHOJIOTHYECKOE COOOIICHHE, BIAAETh JUATOTHYECKON (POpMOIl KOMMYHUKAIUH,
WCMOJIb3ysA, B TOM uucie cpenctBa U uMHCTpyMeHThl UKT u nHCTaHIMOHHOTO
OOIICHMS,

® JIOIIyCKaTh BO3MOXHOCTb CYLIECTBOBAaHHUS y JIFOJEH PAa3IMYHBIX TOYEK
3pEHUs, B TOM YHCII€ HE COBIAJAIONIMX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha
MO3ULHMIO MapTHEPa B OOLIEHUU U B3aUMOJIEHCTBUH;

® YUWUTHIBATH PA3HbICE MHEHHUSA U CTPEMUTHCS K KOOPAWHALMU Pa3IMYHBIX
MTO3ULIMHI B COTPYIHUYECTBE;

*(hOpMyITUPOBATH COOCTBEHHOE MHEHUE U TIO3UITHIO;

® JIOIrOBapHMBATLCA W IIPUXOIUTH K 06meMy PCUICHUIO B COBMECTHOU
ACATCIIBHOCTHU, B TOM YHCJIC B CUTyallu CTOJIKHOBCHUA MHTCPCCOB,

Obyuarowuiics noyyum 603MO*CHOCHb HAYYUMbCA!

® VYUTBIBAaTh U KOOPJWHUPOBATH B COTPYJHUYECTBE OTJIMYHBIE OT
COOCTBEHHOM TO3UIINH APYTUX JIFOACH;

® YYHUTHIBATH pa3HbIe MHEHUS U MHTEPECHl U OOOCHOBHIBATH COOCTBEHHYIO
MO3ULUIO;

® [IOHMMAaTh OTHOCUTEJILHOCTh MHEHUM U noaxoa0B K pCIICHUTIO Hp06HeMBI;



® ApPIryMEHTUPOBATH CBOIO IMO3ULIMIO U KOOPAUHUPOBATH €€ C IO3ULUSIMHU
MapTHEPOB B COTPYJHUYECTBE MPHU BBHIPAOOTKE OOIIErO PEIICHHS B COBMECTHOMU
JEATEIBHOCTH;

® 3aJaBaTb BOIIPOCHI, HGO6XOI[I/IMI>IC HJIs1 OpraHu3annunu COOCTBEHHOM
ACATCIIBHOCTHU U COTPYAHHUYICCTBA C IIAPTHEPOM,

® OCYIICCTBJIATh B3aMMHBI KOHTPOJb M OKa3blBaTh B COTPYIHHUYCCTBE
HEOOXOMMYIO B3aUMOITOMOIIIb.

IIpeamerHbie:

— OPHCHTHUPOBATLCA B SABJICHUAX U 00BEKTax OKPYXKaruero mMupa, 3HaTb
I'paHubI UX IPUMCHUMOCTH,

— MOHUMATh ONpeeiaeHNs (PU3NUECKUX BEJIMYMH U TIOMHUTH OIpPENEISIONIIe
bopmybI;

— IIOHUMAaTh KaKM (1)H31/I‘{€CKI/IM I[IpUHOUIIaAM U 3aKOHaM IMOJYUHAIOTCA TC UJIN
WHBIE OOBEKTHI U SABJICHUS IIPHUPOJELI;

— 3HaHHWE MOJIEJIHU MOKCKa pelIeHUH i 3a/1a4 10 (PU3HUKE;

— 3HaTh TEOPETUYECKUE OCHOBBI MATEMATUKU.

— MPUMEYATh MOJICIIU SBJICHUN U 00BbEKTOB OKPYKAIOIIETO MUPA;
— aHAJIM3UPOBATH YCIOBUE 3a/1a4H;

— nepedopMyIHpOBaTh M MOJICIUPOBATh, 3aMCHATh MCXOIHYIO 3aJady
JPYyTOM;

— COCTABJIATH IINIaH PCIICHUA; — BBIABUI'ATb U IIPOBCPATH IIPCAIaracMbIC IJIA
PpEIICHUS TUIIOTC3EI,

— BJIAJIETh OCHOBHBIMU YMCTBEHHBIMHU OIEPALUSIMHU, COCTABIISIONIUMHU MOUCK
pelieHus 3a1a4u.

Coneprkanue nporpaMMbl BHEYPOUYHOIi 1eATeJILHOCTH

TenjioBble ABJICHUS.

TennoBoe pacmmpenue Tten. llponecchl IUIaBIECHUST W OTBEPACBAHMS,
UCIApeHHUs] U KOHJeHcaluu. Teruonepenaya. BraaxHOCTh BO3Iyxa Ha pa3HBIX
KOHTHHEHTAaX.

Jlemoncmpayuu: 1. Habmonenue TasHus jba B Bojie. 2. CKOpoCTH UcniapeHus
pa3uuHbIX kuAKocTer. 3. TernoBsie nBUTraTen OyAyIIero.

JlabopamopHhwvie pabomui:

1. I3meHeHus IvHbI TeJla PU HArPEBAHUU U OXJIAXKICHUM.

2. OTnuBka napaHOBOTO COJIIATHKA.

3. HaGaromenue 3a IiaBJIeHUEM Jblia

4. OT 4ero 3aBUCUT CKOPOCTh UCTTAPEHUS KUIKOCTH?



5. HaGnronenue TernonpoBOJHOCTH BOJIbI U BO3AYXa.

Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCHIL:

CaMocTosATenbHO  (POPMYIHPYIOT TMO3HABATENbHYIO 3aJady. YMET ¢
MOMOIIIBIO BOIPOCOB J00OBIBaTh HeAOCTaoIlyto uHpopmaiuio. Mcnonb3oBanue
U3MEPUTENbHBIX TPUOOPOB. BrimnonHeHne m1abopaTOpHBIX U MPAKTHUECKUX PadoT.
JlmarHoctrka M ycTpaHEHUE HEUCIpaBHOCTEH mpuOopoB. BricTpauBanue runores
Ha OCHOBAaHMM HMEIOIIMXCA JaHHbIX. KOHCTpyHMpoBaHME WM MOJEIMPOBAHUE.
BrlnonHeHune 3aaHuil M0 yCOBEPIIEHCTBOBaHUIO TpubOopoB. Pa3zpaboTka HOBBIX
BapHaHTOB OMBITOB. Pa3paboTka M MpoBepKa METOAUKH SKCIEPUMEHTAIHLHOU
paGotsl. Pabota B Manbix rpynmnax. AHaIU3UPYIOT, BBIOMPAIOT U 0OOOCHOBBIBAIOT
CBO€ pemieHue, acuctBusa. lIpeacraBieHue pe3yiabTaToOB MApHOM, I'PYNIIOBOM
JEATEIBHOCTH. Y4YacTUe B JHAJIOrE B COOTBETCTBUM C IIPABWJIAMH PEYEBOIO
IIOBEJICHMS.

JJIeKTPUYECKHUEe SIBJICHUS.

Muxkpomup. Mozaenu aroma, cymectBoBaBiine a0 Hadana XIX. HMcropus
OTKPBITHSI W JIEWCTBUA TaJIbBAHUYECKOrO »3JeMeHTa. Mcropus co3nanus
anekTpodopHoit MammHbl. OnbIT BosbTa. DMeKTpUYecKuil TOK B JJIEKTPOIUTAX.

Jlemonucmpayuu: 1. Mogenu atomoB. 2. ['aapBaHMYECKHE DJIEMEHTHI. 3.
OnextpodopHoit mamuHbl. 4. OnbiTel Bonbra u ["anbBanu.

Jlabopamophwvie pabomoi:

1. Co3naHne raapBaHUYECKHUX JIEMEHTOB U3 MTOAPYYHBIX CPEJICTB.

2. DIIEKTPUYECKUAN TOK B JKUAKOCTSIX CO3JAHUS «30JI0TOTO KIIOUHKA) .

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCHIL:

VYrpaBisitoT cBO€i MO3HABATEILHON U YU€OHOU JeATebHOCThIO TOCPEACTBOM
ITIOCTAHOBKM IE€JIEH, IJIAHUPOBAHMS, KOHTPOJS, KOPPEKUWH CBOUX JIEUCTBHA W
OIICHKH YCIIECIIHOCTU ycBOeHUs. CpaBHUBAIOT CIIOCOO U pe3yJIbTaT CBOUX JEUCTBUN

c o0pa3lioM — JUCTOM CONpoBOXAeHUss. OOHApYyKUBAIOT  OTKIOHEHHUS.
OOmyMBIBAIOT ~MPUYUHBI  OTKJIOHEHUU. OCYIIECTBISIOT CAMOKOHTPOJIb |
B3aUMOKOHTPOJIb.

Hcnonp3oBanue U3MEpUTEIbHBIX MPUOOPOB. BhimonHeHne 1abopaTOpHBIX U
OpaKTHYECKUX padoT. [lmarHocTvika M ycTpaHEHHE HEUCHPaBHOCTEH MpHOOpOB.
BricTpanBaHue rumnore3 Ha OCHOBaHMM UMEIOIUXCA NaHHbIX. KoHcTpynpoBanue u
MO/JIEJINPOBAHUE.

DJIEKTPOMATHUTHBIE SIBJICHUSA.

MarnuTtHoe moje B BemiecTBe. MaruuTtHas aHomanus. MarHutHele Oypw.
PasnoBunHOCTH AIEKTPOUZMEPUTENBHBIX npruOOpPOB. PasHoBunHOCTH
DJIEKTPOABUTATENIEN.

Jlemoncmpayuu. 1. HarnaaHOCTh MOBEICHUS BEIIECTB B MATHUTHOM TOJIE. 2.
[Ipe3eHTalii O MATHUTHOM T0JI€ 3€MJIM U O MAarHUTHBIX Oypsx. 3. JleMoHcTparus
Pa3HOBUAHOCTEM  3JIEKTpOM3MEpUTEIbHBIX  mpubopoB. 4.  HarmagHoctsb
Pa3HOBUIHOCTEN AIIEKTPOJABUTATENEH.

Jlabopamopnvie pabomul:

1. UccnenoBanue pa3inyHbIX AIEKTPOU3MEPHUTEIBHBIX TPUOOPOB.

Xapaxmepucmuka 0CHOBHbIX 6UO08 0eAMENbHOCTIU.



VYpapisitoT CBO€H MO3HABATEILHON U YU€OHOM JeATeIbHOCThIO TTOCPEICTBOM
ITIOCTAHOBKM II€JI€N, IJIAHWUPOBAHMS, KOHTPOJS, KOPPEKLUHWH CBOUX JECUCTBHU U
OLIEHKH yCIIEITHOCTU YCcBOeHUsI. CpaBHUBAIOT CIIOCOO M Pe3yJIbTaT CBOMX JCHCTBUI

c oOpasnioM — JIKMCTOM coOmpoBOXAeHHUS. (OOHapyXHUBAIOT OTKJIOHEHUSI.
OOnyMBIBaIOT ~MPUYMHBI  OTKJIOHEHWH. OCYIIECTBISIOT CAaMOKOHTPOJb |
B3aMMOKOHTPOJIb.

OnTnyeckue siBJICHUS.

HNcToyHMKM  CBETa:  TEIUIOBBIE, JIIOMUHECIEHTHBIE, HWCKYCCTBCHHBIC.
N3roToBienne kamepbl - 0OCKypa M HCCIIEIOBAHUE H300pAKEHUSI C MOMOIIbIO
Moziesid. MHOTOKpaTHOE N300pakeHre PeIMETa B HECKOJIbKUX IJTIOCKUX 3epKaiax.
N3roToBUTH MEPUCKON M C €ro MOMOIIbIO TIpoBecTH HaOmoaeHus. [IpakTuueckoe
UCIIOJIb30BAHUE BOTHYTBIX 3€pKaJ. 3pUTENbHBIC WIUIIO3UH, IOPOXKIAEMbIe
IpesIoMJIeHUEM cBeTa. Mupaxu. Pa3sutue BOoJOKOHHOW onTukH. Mcnosb3oBanue
3aKOHOB CBETa B TEXHHUKE.

Hemoncmpayuu: 1. Paznuunbple ICTOYHUKH cBeTa. 2. M300paxkeHue npeamera
B HECKOJIbKMX IUIOCKHMX 3epkanax. 3. M3o0pakeHne B BOTHYTBHIX 3epkajiax. 4.
Hcnonb3oBaHue BOJIOKOHHOM  ONTHKH. 5. YCTpoHCTBO  (hOTOAMIIAPATOB,
KHMHOIIPOEKTOPOB, KATEHJOCKOIIOB.

JlabopamopHwvie pabomui:

1. UsrotoBneHue kamepbl - OOCKypa M HCCIEAOBAHUE H300PAKEHUS C
IIOMOILBIO MOJIEIIH.

2. IIpakTHyecKo€e MPUMEHEHNE IIIIOCKUX 3EPKal.

3. IIpakTHU€eCcKOE UCIIOIB30BaHNE BOTHYTHIX 3€pKal.

4. N3rotoBneHue nepucKkona u HabJt0IeHUs C IIOMOILBIO MOJEIH.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCNU.

VYpaBnsitoT CBOEH MO3HABATEIHLHOM U YU4EOHOM I€ITETbHOCTHIO MIOCPEACTBOM
ITIOCTAHOBKM IIE€JIEM, IJIAHUPOBAHMS, KOHTPOJS, KOPPEKUHWH CBOUX JEUCTBHU W
OLICHKM YCHEIIHOCTU YCBOCHHS. BBIIENAIOT U (GOpMyIHPYIOT MO3HABATEIbHYIO
1eJb. BRIIESIOT KOJIMUECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHBIE CJIOBAMHU.
[IpyHUMAalOT MO3HABATEIBHYIO LIETb U COXPAHSIOT €€ MPU BBITOJIHEHUH YUeOHBIX
nevictBuii. OCO3HAIOT CBOM JCUCTBUS. MIMEIOT HaBBIKM KOHCTPYKTHUBHOTO OOIIIEHUS
B MaJIbIX Ipynmnax.

YesoBek 1 npupoaa

ABTOMaTHKa B Halie >Xu3HU. [IpuMepbl MCHONIB30BaHUS aBTOMATUUYECKUX
YCTPOMCTB B Hayke, Ha NPoOM3BOJCTBE U B ObITy. CpeactBa cBs3u. Pamuo u
TEJICBUJICHUE. AJIbTEPHATUBHBIE WCTOYHHKH HSHEPrUHU. BUABI 3IEKTPOCTaHLMIMA.
Heo06xo1uMocTh 3KOHOMHUU TMPUPOIHBIX PECYpPCOB W HCIOJIB30BAHUS, HOBBIX
HKOJIOTUYHBIX M 0€30MacHbIX TexHooruil. Hayka u 6e301macHOCTb JIF0ICH.

HHemoncmpayuu: 1. poromaTepralibl ¥ CIANIBI IO TEME.

JlabopamopHvie pabombi:

1.M3y4yenune nencTBuil CPEACTB CBSI3H, PAIUO U TEIIEBUICHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OeAMENbHOCHIL:



CamocrosTenbHO (GOPMYIHPYIOT MO3HABATEIbHYIO 3a7ady. YMET (Win
pa3BUBAIOT) CHOCOOHOCTH C IOMOIIBIO BONPOCOB J0OOBIBATh HEAOCTAIOIILYIO
uH(OpPMAITHIO.

@opMbl OpraHu3anum 00pa3oBaTeJIbHOIO NMpouecca:

— TpyIIOBas;

— UHJIUBHUyaJIbHAS;

- (poHTANIbHAS.

Beaymme TexHoJI0THN:

Hcnonb3yoTcss ~ 3JEMEHThl  CIEAYIOIIUMX  TEXHOJOTMH:  MPOEKTHas,
npo0sieMHOTO 00y4eHHs, MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO
MBIILIEHUS, TPOOJIEMHOTO IUaiora, UTPOBAas.

OcHOBHBIEC MeTOABI PA0OTHI HA YPOKe:

Benymumu metonamu oOydeHHs SBISIOTCS: YaCTHUYHO-TIOMCKOBOM, METOJ
MaTeMaTUYECKOr0 MOJIEIMPOBAHUS, AKCUOMATHUYECKUA METO/I.

DopMbI KOHTPOJIA:

Tak kak 3TOT KypcC SIBISIETCS JOMOJIHUTEIBLHBIM, TO OTMETKA B Oajllax He
CTaBUTCS. Y4YalllUWCi Y4YWUTCA OLICHMBATh €e€0S M JPYrUX CaM, 4YTO IO3BOJIET
pa3BHUBATh YMEHUS CaMOAHAJIN3a U CHOCOOCTBYET PA3BUTHIO CAMOCTOSITEIIBHOCTH,
KAaK CBOMCTBY JINYHOCTH YYallerocs.

BrisiBieHre NpPOMEXYTOYHBIX W KOHEUYHBIX PE3YJbTATOB yYallMXCA
MPOUCXOIUT Yepe3 MPAKTUUYECKYIO ACSITELHOCTD; 3aUe€THBIC PaOOTHI:

eTeMaTHyecKass MoAOOpKa 3a7ady pPa3jIMYyHOIO YPOBHS CIOXHOCTU C
MPEICTABICHUEM PA3HBIX METOJOB PEIICHHS B BHUAE TEKCTOBOIO JOKYMEHTA,
npe3eHTanuu, (JII-aHUMAMU, BUIEOPOJIMKA Wik WED — cTpaHunbl (caiita)

®BBICTaBKA IPOEKTOB, IPE3CHTALINI;

® IEMOHCTpALUS SKCIEPUMEHTA, KAYECTBEHHOW 3aJlayd C KayeCTBEHHBIM
(YCTHBIM WM B BUJIE€ MNPWIOKEHHUS, B TOM YHCIE, NMPE3CHTAIUEH) ONMUCaHHEM
npoliecca Ha 3aHATHH, (PecTUBaje SKCIEPUMEHTOB; (PU3HMUECKUE OJTUMITUAIBI.



KanengapHo-remaTuyeckoe njiaHUpOBaHUe

No KonnuectBo
Tema 3ansTHS
n/ No 4acoB XapakTepucTUKa BUIOB
i ) TEOp | MPAKTHK | ACSITEIBHOCTH O0yYarOIUXCsI
us a
1. Beeaenue (14) c
aMOCTOSTENBHO
1 1 BBognoe 3anstue. Llenn u
OpPMYJIUPYIOT
3a7]a4u Kypca. 1 (opmymmpy
MO03HABATEIILHYIO 3azauy.
TexHnka 6€30MaCHOCTH. v
MEIOT C MTOMOILBIO
2. TemoBble siBjeHusi (12 4) 5 H
BOII B BIBATh
Pa3znooOpa3ue  TErIoBbIX OHpoco AIODLIBA
. H Ta
2 1 | sBIEHUHN. TeroBoe | 1 CAOCTAIOTIYIO
uHGOPMAITHIO.
pacuIMpeHue Ted. (opmanuro
JTaGoparopHas pabora Vcnonb3opanne
3 | 2 |«/3meHeHus IJIMHBI Tela MpU 1 U3MEPUTENbHBIX MPHOOPOB.
HarpeBatn 1 OXNKACHUNY . BrinonHenne 1abopaTOpHBIX
u ](;ennonepez[aqa M TPaKTHYECKUX  paboT.
4 | 3 d0JIOAICHHC 1 JluarHocTuka W yCTpaHEHHUE
TEIUIONPOBOJAHOCTH BOJBI U .
HEUCTIPABHOCTEH MPUOOPOB.
BO3/yXa.
Y BricTpanBanue rumnore3 Ha
JlaboparopHas pabota
. OCHOBaHUU UMEIOLINXCSA
5| 4 «3mepenune YAEIbHON 1 K
TEMJI0EMKOCTH Pa3TUIHBIX JlAHHBIX. ROHCTPYHpOBAHHIC 1
BELISCTEY. MOJIEJIUPOBaHHE.
Beimonnenune 3amaHuii 1o
JTaboparopHasipaboTa
YCOBEpPILIEHCTBOBAHUIO
6 5 «CpaBHEHHE KOJIMYECTB 1
nprOOpoB. Pa3paboTka
TEIUIOTHI IPU CMEITMBAHUN
N HOBBIX BapUAHTOB OIBITOB.
BO/JIbI Pa3HOM TeMIepaTypbh»
Pa3zpabotka u  mpoBepka
Pemenne  onuMmnuaaHbIX
METOJIUKHU
7 | 6 |3amau Ha ypaBHEHHE 1 CTOA 5
TeITOBOrO Ganamca AKCIIEPUMEHTATIBLHON PabOoTHI.
T —. - PaGora B ManbIx Tpynnax.
g | 7 |oTBepacBanye. JlaboparopHas 1 AHAJIM3UPYIOT, BBIOMPAIOT U
pabota «OTIHBKA 000CHOBBIBAIOT CBOE
napapuHOBOrO COJAATHKAY peuieHune, JCUCTBHS.
JlabopaTopHas pabora [IpeacraBnenue pe3ysbTaToB
9 | 8 |«HabOmonenue 3a miaBiIeHUEM 1 MapHOM, TPyIIOBOM
JIbAa» JEeSATENIbHOCTH. YYacTHe B
101 9 JIaGoparopus 1 JMajore B COOTBETCTBHH C
KpUCTAIIOrpaduH. MpaBUIaMu pedeBoro
Hcnapenue u KOHaEHCAIHSL. TTOBE/ICHMS.
11| 10 | Or wuwero 3aBucur ckopocth | 1
UCIIAPEHUS )KUJIKOCTH?




CocraB aTMocdepsl,
HaOJI0/ICHHE nepexonaa

12| 11
HEHACBIILICHHBIX  MapoB B
HaCBIIIEHHBIE.
13| 12 Brnaxnocts BO3ayxa Ha 1
pa3HBIX KOHTHHEHTAaX
3. DuekTpuyeckue siBjaenus (84)
Mukpomup. Mogxenu aroma, VIpaBisioT cBOEll
14| 1 |cymecrBoBaBmKe a0 Havaima | 1 MO3HABATENBHONH 1 yueGHOI
EIZT(O _- p— NEeATEeIbHOCTHIO OCPECTBOM
u .
15| 2 z[eﬁCTpBI/I;I FaHBEaHI/I‘—IeCKOFO 1 HOCTAHOBIH HETCH,
TeMeHTA IUTAaHUPOBAHMS, KOHVTpOJI;IV,
Vcropus po— KOPPEKIIMU CBOUX JIEUCTBUMI
16| 7 y 1 ¥ OUEHKH  YCIIEIIHOCTH
371eKTPO(OPHON MAIITHMHBI
OLLITEL BonbTa, YCBOCHUS. CpaBHUBAIOT
17 | 4 |Dnexrpuyeckuii 1ok @ B| 1 CIOCO0 M PEe3yNbTaT CBOMX
SIEKTPOIIUTAX. neucTBUil ¢ oOpasiomM —
18 | 5 |PelieHue oMMMIHaHbIX 32724 | 4 JIMCTOM COTIPOBOKICHU.
HA 3aKOHBI IOCTOSTHHOT'O TOKA OOHapyXHMBarOT OTKIOHEHHSL.
Hab:mroieHre 3aBUCHMOCTH OOnyMBIBarOT IPUYHHBI
6 | compoTHUBICHUS ITPOBOJHUKA OTKJIOHEHUH. OCYIIECTBIIAIOT
OT TEMIIEPATYPHI. CaAMOKOHTPOJIb )51
JlaGoparopHas pabota B3aHUMOKOHTPOJIb.
«Onpenenenne CTOUMOCTH Ucnons3oBanue
M3PacX0JOBAHHOI U3MEPUTEIbHBIX  ITPHOOPOB.
AIIEKTPOIHEPTHH T10 BrinonHenne nabopaTopHBIX
19| 7 | MOIIHOCTH OTPEOUTENIS U 10 M [PaKTHYCCKUX  pabor.
CUSTUHKY. JlnarHoctTuka W yCTpaHEHHUE
HEUCIIPaBHOCTEN MpUOOpOB.
BricTpanBanue rumnore3 Ha
OCHOBaHHUHU MMEIOIITUXCS
Pemenne ommmMnnagHeIX naHHbIX. KoHCTpyHpoBaHue u
20 | 8 |3amay Ha TEIUIOBOE AEICTBUE 1 MOJCIMPOBAHKC.
TOKa
4, DneKkTpoMarHuTHble iBjieHUus (34) Ynpasusror CBOEM
DJIEKTPOMAarHUTHBIEC SIBJICHUSI. MO3HABaTEILHON W y4eOHOMU
21 | 1 | DnekrpousMepHUTEIbHbIE 1 JEATEILHOCTBIO ITOCPEICTBOM
IPHUOOPEL. IMOCTAaHOBKH Leje,
22| 2 MaruunTtHas aHOMAJHA. | 4 MIAHUPOBAHHA,  KOHTPOJA,
MarnuTHbie Oypu KOPPEKIIUKA CBOUX JIEHCTBUI
o3| 3 | PasHoBuHOCTH § 1 M OLEHKH  YCHEIIHOCTH
3JICKTPOABUTATCIICH. YCBOCHUS. CpaBHUBAIOT




crnocod u pe3yabTaT CBOUX
nercTBuil ¢ oOpasioM —

JMCTOM COITPOBOX/ICHMUSL.
OOGHapy>XUBaIOT OTKJIOHEHHS.
OO6ayMBbIBaIOT MIPUYHUHBI
OTKJIOHEHUH. OCYIIECTBISIOT
CaMOKOHTpPOJIb u
B3aUMOKOHTPOJIb.

5. OnTnyeckue siBjaeHus (74) YrpaBistoT CBOEH

HMcTOUyHUKM CBETa: TEIIOBBIC,

MO3HABATEILHON W y4eOHOM

24 1
JIIOMUHECIICHTHbBIE JeSTEIbHOCTBIO TOCPEICTBOM
DKCIIEpUMEHT  HaOJIIocHUE. ITOCTaHOBKH LETIeH,
25 MHOFOKpaTHOG I/1306pa)KeHI/I€ IUIAaHUPOBAHUS, KOHTpPOJIA,
IpCAMETa B HECKOJIBKHX KOPPEKIIMM CBOUX JIEUCTBUU
TUIOCKHUX 3epKaJiax. M OUEHKH  YCIEWHOCTH
N3roToBUTH MEPUCKON U C €TO ycBoeHHsA.  Bolmensior  u
26 OMOIIIBIO IPOBECTHU (bopMyTHPYIOT
HaOmoneHNs II03HABATELHYIO 1EJIb.
’7 IIpakTraeckoe BBIIEIAIOT KOJIMYECTBEHHBIE
UCIIOJIb30BAaHUE BOTHYTHIX XapAKTEPUCTHKH  OOBEKTOB,
3epKa
3aJIaHHbIE CIIOBaMH.
3pUTENbHBIE WILTIO3UH,
[IpuHUMaroT
28 nopoXkaaeMbie ipejomsieHuem | 1
MO3HABATEILHYIO IICIb |
ceera. Mupaxu.
v XPaHSIOT i
29 Pa3BuTne BOIOKOHHOM 1 COXpAHIo ce pH
F— BBITIOJTHCHUN y4eOHBIX
nevictBui. OCO3HAIOT CBOH
30 Hcnonb30BaHue 3aKOHOB 1 aercTBus. MMEIOT HaBBIKK
CBETA B TEXHIKE KOHCTPYKTHBHOTO OOITICHUS B
MaJIbIX TpyTmmax.
6. UesoBek u mpupoaa (44)
CamocTosTENBHO
31 ABTOMaTuKa B Hameu xxu3um . | 1 bopMyIHpyIOT
MT03HABATEIILHYIO 3amady.
32 Panno u teneBuneHue 1 VMeloT (WId  pa3BUBAIOT)
AJIbTepHATHBHBIE HCTOUHUKN CMOCOOHOCTL ¢ TIOMOIIIBIO
33 SHepruu. Bujsr 1 BOIIPOCOB N100BIBaTh
3JIEKTPOCTAHIINNI HCIOCTAIONIy10
34 Hayxka ceronns. Hayka u 1 uH(popmanuro.

0€30I1aCHOCTb JIFOJIEH.




IHpuiaoxenue 1
Kpurepuu onenkn 1a60paTopHbIX padoT WIN ONBITA - HCCJIEI0OBAHUSA

Kpumepuii

AKKypaTHOCTb 0(hopMyIeHUS (ONTUCaHUE) PaOOThI

Hanuuue pucyHnka (cxembl) YCTAaHOBKH C 0003HAYEHUEM U3MEPSEMbIX
BEJINYUH

Hannuue npaBunbHbIX u3MepeHuit (ohopmieHue n3MepeHnii B Tabuuie, B
BU/JIe Tpaduka)

Hanmuune IIpaBUJIIBHBIX BBIUMCJICHUI WJIM aHAJIU3 Ha6JIIOIIeHI/I5[

Hanmuune Pa3BCPHYTOI'O BBIBOJA, OTPAXKAIOIICTO CYITHOCTb N3Yy4aCMOI'0
SABJICHUA C YKa3aHUCM KOHKPCTHBIX PE3YJIbTATOB

Ipuiaoxenue 2

KpuTepml OLCHKH 3alllMTHI IMIPOECKTA

Kpumepuii

Marepuan J0oCTYNEeH U Hay4€eH, UJIeU PacKpbIThl. KauecTBEeHHOE U3JI0KEHNE
COJIEpKaHMs: YETKasl, TpaMOTHas peub, epecKa3 TeKCTa (JA0MmyCcKaeTcs
3aUUTHIBAHUE 1IUTAT); HAMOOJIEE BAXKHBIC MOHATHS, 3aKOHBI U (POPMYJIBI
JTUKTYIOTCS JIJIS1 3aITUCH.

HarnsigHoe npencraBieHne MaTepuana (C UCIIOJIb30BaHUEM CXEM, UEpPTEkKEH,
PUCYHKOB, UCIIOJIb30BAaHUE MPE3CHTALIH)

Hcnonb3oBaHuEe NPAKTUYECKUX MUHU-UCCIIEIOBAHUM (ITOKA3 OIbITA)

KauecTBeHHBIE OTBETHI HAa BOMPOCHI CIYIIATENICH TTO TEME

Yetko chopMyIHpOBaHbI BBIBOIbI




IHpuiaoxenue 3
IIpuMmep oTyeTa Mo J1a0OPATOPHOIT PadOTe UM ONBITA - UCCIAETOBAHUIO

Tema: « »
(OtBeuaet Ha Bompoc: "I1o kakomy nmoBoay aenanu?")

Heanb:
(OtBeuaer Ha Bompoc: "Jlina yero genanu?" BaxHO MOMHUTBH, UTO UMEHHO Ke/1b
padomosl Hayenueaem Ha 6b1600bl, KOTOPBIE BbI IOJKHBI CAEIATh B KOHLE JAHHOM
pabotel. Llenp nOMmKHA COOTBETCTBOBATH BBIBOJAM, & BBIBOJBI - IMOCTaBJIECHHOU
1IEJIN. )
OobOopynoBanmue:
(OtBeuaet Ha Bonpoc: "UTo HEOOXOAMMO /1715 BHITOTHEHUS paboThI?", a Takke "Uem
HAy4YHJTUCh MTOJIb30BATHCS 32 BPEMsI BBINOJIHEHUS paOOThI?")

Xox padoTsi:
(OtBeuaet Ha Bompoc: "Uto nenanu?" Ilo cymiecTBy, 3TO KpaTKUM KOHCIIEKT BallluX
NEeNCTBUI ¢ 00bEKTaMH U 000pyJOBaHUEM. X0/1 pabOThI 3a1a€TCSI B METOUYECKIX
yKazaHusX B pazjaene "Meroauka BbinoiHeHUs paboThl”. "MeTtoauka" - 3T0 TO, 4TO

JOJDKHBI  caenaTh. "Xoa paboTel" - 3TO TO, 4YTO CACHald B PEATbHOCTH.
KoneuHo, 00bIYHO OHH COBIAIAIOT!)
PesyabTartsl:

(OtBeyator Ha Bompoc: "Uro Habmonanu?" Umu: "Uro peructpuposanu?" Hano
TIPUBECTH KOHKPETHBIE ONTUCAHUS CBOUX HAOIIOCHUHN NI KOHKPETHBIE PE3yJIbTAThI
MPOBENCHHBIX M3MEPCHUM, BBIPAKCHHBIC B COOTBETCTBYIOIMX mudpax. JIndo
cenaTh 3apUCOBKH MPENapaToB UM PUCYHKOB. )

BapuaHThI ipeicTaBIeHUS PE3yIbTaTOB:

1. Onucanue sBICHUS.

2. Tabnuia.

3. Pucynok. Heobxoaumo moamnucarh Ha3BaHUE PUCYHKA U CHAENIaTh 0003HAUYCHHUS
ero BaKHEHUIINX JeTaJICH.

BbiBoabI:

(OtBeuaroT Ha Bonpoc: "Uto noHsmu?" OTBeuas Ha ’TOT BONPOC CIEAYET UCXOAUTh
13 [IeJIA JJa00paToOpHOM pabOThI. DTOM PadOTOM BBl YTO-TO JOJKHBI OBLIN JI0KA3aTh,
BOT Y HAIIMIIIKMTE, YTO K€ UMECHHO BBI JJOKA3aJIH.)

Cnucok HCTOYHNKOB HHGpopManum

1. bapxosckas C.E. Pabouast mnporpammMa BHEYpPOUHOH JIESITEIIBHOCTH T10
¢usuke «D3uka B 3a1a4ax».

2. bopucosa T.A., Honckas M.B. Pabouas nporpamma BHEYpPOYHOM
NeATETLHOCTH 10 (hU3HKe «3a cTpaHuIlaMu yueOHuka», 2015.

3. MunbkoBa P.JI., Csupuaenko JILK. IlpoBepounsbie 3amaHusi 1O
¢uzuke B 7, 8 m 10 kmaccax cpeaneit mkonbl: Ku. ama yuumrens. — M.
[Ipocsewenue, 1992.

4. Cusmvkuna B.C. Paboyas mporpaMMa BHEYPOUHOU AESITENBHOCTHU 110



busuke «IBpuctuueckas puznuxay, 2016.
5. Tynpunnckuit M.B. KauectBeHnnsie 3amaun 1o (u3MKe B CpeaHEH

mkose. [locobue mis yuureneit. U3n. 4-e, nepepador. u gom. M., [Ipocsemnienue,
1972.

HNudopmannoHHO-KOMMYHHKATHBHBIE CPeACTBA
1. Buptyanpabie mabopatopHbie paboTel mo ¢Qusuke 7-9 kmaccwl /
Astopel: Kyapsimosa T.I'., Kyapssue A.A., k.p-m.H. PepkukoB C.b., K.d.H.
['ps3noB A.1O.

2. OTtkpsbiTast puzuka 2.5, 4yacThb 1.
3. [Ipe3enTanuu Kk ypokam ¢pu3uku ¢ caiiTtoB HTepHETA.
4, 3aHUMAaTeJIbHbIC HAYUYHBIC OMBITHI JJIS J€TeH. [ DNEKTPOHHBIN pecypc].

— Pexum mocrtyma: http://adalin.mospsy.ru/l_01_00/I_01 10o.shtml#Scene 1. -
([lata obopamenus 31.08.2018).

S. Komnekuus: ecTecTBEHHOHAy4HbIE OJKCHEPUMEHTHL. Poccuiickui
o0111e00pa3oBaTeNbHbBIM TOpTANT [DNEKTPpOHHBIA pecypc]. — Pexum npocryna:
http://experiment.edu.ru/. - ([lata oopamenus 31.08.2018).

6. [IpaBuiia odopmiieHUs J1a0OPaTOPHBIX PadOT [DJIEKTPOHHBIN pecypc].
— Pexum moctyma: http://kineziolog.su/content/oformlenie-laboratornyh-rabot. —
([lata obopamenus 31.08.2018).
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