MYHULUITAJIBHOE OBIIIEOBPA3OBATEJIbHOE BIO/PKETHOE
YUPEXJIEHUE

«ITOJIAAHCKAA OCHOBHAA HIKOJIA»
INIPUKA3

31.08. 2022 No 24/Y 1

O BHECEeHMH U3MEHEHU B OCHOBHYIO 00Pa30BaTeIbHYIO POrpaMMy
IMPUKA3BIBAIO:
1. BuecTu u3MeHEHUS U JOTIOJHEHUS B OCHOBHYIO 00pa30BaTeNbHYIO POTrpaMmy

B CBsA3U C OTKPBITUCM LCHTpPA O6pa30BaHI/I$[ CCTCCTBGHHO-HaquOﬁ U TEXHOJIOTHYECKOM

HanpaBiieHHOcTel «Touka pocTay, B LIesX 00ecredeHusl peain3aluu perepaabHOro npoeKTa

«CoBpeMeHHas IIKOJa» HallMOHAIBHOTO MpoekTa «O0pazoBanuey (MIPUIOKEHUE).

1.1.

1.2.

B conepxarenbHblil pa3aen:

OcHoBHOe coaeprkanue yueOHbIx npeameron Ha ypoBHe HOO, OOQO: paboune nporpaMmsl o

npeameram, padouue NporpaMmsbl IO BHEYPOUHOH 1€ATEIbHOCTH.

B opranusannoHHsIil pasuedn:

— Yyeonsii mian HOO, OO0O;

— I'ogoBoii kanennapHbiil yueOHbIN rpaduk;

— Ilnan BHeypouHoi nearenbHoct HOO, OO0
YTBepaUTh BHECCHHBIE N3MEHEHHS U JIOTIOJIHEHUS B OCHOBHYIO 00pa30BaTEIbHYIO IPOrPaMMy
HOO, OO0
YaurensM-TpeIMETHIKAM OCYIIECTBIATH 00pa30BaTeNbHYIO ACITEIHHOCTh B COOTBETCTBUH C
aKTyaJIM3UPOBAaHHBIMU C YYETOM HacTosulero npukasa peaakuusimu OOIT HOO, OOIT OO0
KoHTposb HCIIOTHEHNST HACTOSIIIETO MTPHKa3a BO3JIOKUTh HA 3aMECTUTENS TUPEKTOpa Mo y4eOHO-
BOCcTHTaTeIbHOU paboTe Moposkosy O. B.

Hupekrop: /H. H. Xonomnosa/



[Ipunoxxenue
k Ilpuxazy Ne24 or 31.08. 2022 r.

N3MEHEHUS B ocHOBHYI0 00pa30BaTe/IbHYIO IPOrPaMMy OCHOBHOI'O 00111ero
o0pa3oBaHus B CBSI3U C OTKPbLITHEM LEHTPAa 00pPa30BaHUsl €CTeCTBEHHO-HAYUYHOU U
TeXHOJIOTN4YecKoil HanpaBJyeHHOcTel «Touka pocTa», B meisix odecredeHus1 peajan3anuu
(denepanbHoro npoexkra «CoBpeMeHHasi HIKO0J1a» HAIMOHAJIBHOT0 MpoeKkTa «O0pa3zoBanmne».

Bo ucrnonnenue cieayronmx HOpMaTUBHBIX JOKYMEHTOB:

o  @enepanbHblil 3aKkoH 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3zoBanuu B
Poccuiickoit @enepanuun» (¢ u3M. u 1011, BeTym. B cuiay ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (nata oopamienus: 28.09.2020).

e [lacnopt HanMoHankHOTO IpoekTa «O0pa3zoBanue» (yTB. npesunuymom Cosera mipu [lpe-
3uzeHTe PO no crpaTernyeckoMy pa3BUTHIO M HALIMOHAJIBHBIM IIPOEKTaM, IpOToKoJ oT 24.12.2018
Ne 16). — URL.: http://www.consultant.ru/document/cons_doc_LAW _319308/ (nata obpareHwus:
10.03.2021).

e TocymapctBenHas mporpamma Poccuiickoit @enepanuu «Pa3Butre obpazoBaHus» (yTB.
[ToctanoBnenuem IlpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepK-
JIEHUW TOocynapcTBeHHOU mporpammbl Poccuiickoit ®enepanuu «Pa3Butue o0pazoBaHus». —
http://www.consultant.ru/document/cons_doc_LAW 286474/cf742885e783e08d9387d7
364e34126187ec1381/ (nara obpamenus: 10.03.2021).

e [Ipodeccuonanbubiii crannapt «llenaror (megarorunueckas AesiITENbHOCTD B TOMIKOJIHLHOM,
HaYyaJIbHOM 0011IeM, OCHOBHOM 00111eM, cpeiHeM 0011eM 00pa30BaHUN ), (BOCIUTATENb, YIUTENh)»
(pen. ot 16.06.2019) (Ilpuxaz MunucrepcTBa Tpyaa u corpanbHou 3amuTsl PO ot 18 oxTs16pst 2013
r. Ne 544H, ¢ ©”3BMEHEHHSIMU, BHECEHHBIMU IIPUKa30M MuHHCTEpCTBA Tpya U conzamutel PO ot
25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 4221). — URL.: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog_red 2016.pdf (nata oopamenus: 10.03.2021).

e IIpodeccuonanbubiii crannapt «llenaror 10noIHUTENBHOTO 0OpAa30BaHUs JETEH U B3pOC-
neix» (IIpuka3 MunncrepcTBa Tpyna u couuanbHoi 3ammthl PO ot 05.05.2018 Ne 298n «O06
yTBepkaAeHUH TpodeccuoHanbHoro cranaapta «llemaror momoaHUTENEHOTO 00pa3oBaHUs JeTel U
B3POCITBIX ). — URL: /Inttps://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT 1D=48583 (nara oopamenus: 10.03.2021).

o  denepanbHbIil rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOTO 001IeTr0 00pa3o-
BaHUA (YTB. IpUKa3oM MuHuctepcrBa oOpa3oBanus 1 Hayku Poccuiickoii @eneparun ot 17.12.2010
Ne 1897) (pen. 21.12.2020). — URL: https://fgos.ru (nara oopamenus: 10.03.2021).

e Meroanueckue peKOMEHIAINH 110 CO3/IaHUI0 U (DYHKIITMOHUPOBAHUIO IETCKUX
TexHonapkoB «KBanTopuym» Ha 6a3e o011e00pa3oBaTebHBIX OpraHu3auii (YTB. paclopsKeHHEM
MunuctepcTBa mpocetienus Poccuiickoit @eneparmu ot 12.01.2021 Ne P-4). — URL: http://www.
consultant.ru/document/cons_doc LAW 374695/ (nata oopamenus: 10.03.2021).
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e Meroauueckue peKOMEHIAINH [0 CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO LIEHTPOB HU(POBOTO
obpazoBanus «IT-ky0» (yTBepKaeHbI pacnopsikeHneM MUHHCTEpCTBA TpOCBelIeHus Poccuiickoi
®deneparuu ot 12 suBaps 2021 r. Ne P-5). — URL.: http://www.consultant.ru/
document/cons_doc LAW 374572/ (nata obpamenus: 10.03.2021).

e  Meroanyeckre peKOMEHIAIUH 0 CO3AHUI0 U (PYHKIIMOHUPOBAHHIO B
00111€00pa30BaTENbHBIX OPraHU3AIHAX, PACIIONIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX TOPOJax,
LEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYUYHOM U TeXHoJIornueckoi HanpasieHHocTel («Touka
pocta») (YTBepkIeHbl pacnopsikeHueM MunucrepcTBa npocseiienust Poccuiickoit @egepannu ot
12 staBaps 2021 r. Ne P-6). — URL.: http://www.consultant.ru/document/cons_doc_ LAW_374694/
(narta obpamenus: 10.03.2021)

BHECTH B OCHOBHYI0 00pPa30BaTeJIbLHYI0 IPOrPaMMy OCHOBHOI'0 0011ero o0pa3oBaHus
ciaeyroue H3MeHeHHU

1. B LIEJIEBOU PA3JIEJI B nyHkt «1.1. [IOACHUTEJIbBHASA 3AIIMCKA» no6aButh
CIIEYIOILIEE COIEPIKAHUE!

Ha 6a3e MyHunumnaasHoro o01eo0pa3oBaTebHOTO OI0KETHOTO YUPESKICHHS
«ITonstHCcKast ocHOBHas 1mIKoJiay ["aBpuioB — SIMckoro paiiona fpociasckoit obmactu B 2022 romy
co3zaH LlenTp 00pazoBaHuUs €CTECTBEHHO - HAYYHOUM U TEXHOJIOTHUECKOH HanpaBieHHocTel "Touka
pocta" (manee - LleHTp) ¢ 11€IbI0 pa3BUTHS y 00YUAIOIINXCS €CTECTBEHHO - HAyYHOM,
MaTeMaTH4eCKOH, THPOPMAILIMOHHOW IPaMOTHOCTH, OPMHUPOBAHUS KPUTHUECKOTO 1 KPEaTUBHOTO
MBIILIJIEHHS] COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHO - HAYYHOM M TEXHOJOTUYECKOU
HaIPaBIEHHOCTEH.

LleHnTp He ABISETCS IOPUIUIECKUM JIMLOM U JEHCTBYET /ISl JOCTHXKEHUS YCTaBHBIX LieIei
MyHunumnaisHOro 061eo0pa3oBaTeasHOro Ot KeTHOTO yupexkaenus «l[lonsHckas ocHOBHAs
urkosay ["aBpuiioB - SIMckoro paiiona SIpocnaBckoit obnactu (panee - YupexaeHue), a TakKe B
L[eJISIX BBITIOJTHEHHUS 3a/1a4 M TOCTHXKEHUS TIoKa3aTellell U pe3ynbTaToB HAIIMOHAIBHOTO MTPOEKTa
"O6pa3oBanue". LIeHTp B cBOEH A€ATEIbHOCTH NOJUUHSIETCS JUPEKTOPY MyHUIIMTIAIBHOTO
o0meo0pa3oBarenbHOro 010KeTHOTO yupexaeHus «llonsHckas ocHoBHas 1mkonay ['aBpusos -
Smckoro paiiona flpociaBckoi o0nacTy.

e, 3a0a4n, pyHKUHU AedaTeabHOCcTH LleHTpa

OCHOBHOH 11eNbIO JIeATeNbHOCTH LleHTpa sBisieTcs COBEpIICHCTBOBAHUE YCIIOBUM ISt
MOBBIIIEHUS KauecTBa 00pa30BaHusl, paCIIMPEHUS BO3MOXKHOCTEN 00yJaromuXcs B OCBOCHUN
y4eOHBIX IPEIMETOB €CTECTBEHHO - HAYYHON M TEXHOJOTHYECKOW HAIIPaBIEHHOCTEH, TpOrpaMm
JOMIOJTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO - HAYYHOM M TEXHUYECKOM HalpaBICHHOCTEH, a TaKkxKe
JUIS IPaKTUYECKON 0TpabOTKU yuyeOHOro MaTepuraa 1no yueoHom npeameram "@usuka", "Xumus",
"bronorus" ¢ ucnoap3oBaHUEM IPUOOPETAEMOro 000PYAOBaHUS, PACXOJHBIX MAaTEPUATIOB, CPEJICTB
00y4eHHsI U BOCITUTAHUSI.

3agayamu LlenTpa siBasilOTCA:

e  peanu3alys OCHOBHBIX 00111€00pa30BaTeNbHbIX IPOrpaMM IO yUeOHBIM IIpeIMeTaM
€CTECTBEHHO - HAYYHOM M TEXHOJIOTMYECKOM HAIPABICHHOCTEN, B TOM YHCJIE B PAMKAaX BHEYPOUHOMI
JesTeTbHOCTH 00y4aroInXCs:

e pa3paboTKa U peain3anus pa3sHOYPOBHEBBIX JAOMOJHUTENBHBIX 00111€00pa30BaTeIbHbIX
MIPOrpaMM €CTECTBEHHO - Hay4YHOU M TEXHUUYECKOH HANpaBIeHHOCTEH, a TaKKe UHBIX IPOrpaMM, B
TOM YHCJIe B KAHUKYJISIPHBIN TIEPUO/I.

e  BOBJIEYEHHE OOYUAIOLIUXCS U Me1arorH4ecKuX pabOTHUKOB B IPOEKTHYIO JIEATEIbHOCTB!

e  OpraHu3zalys BHEy4eOHOU JNesATeNIbHOCTH B KAHUKYJISIPHBIN Mepuo, pa3padoTka u
peanu3alys COOTBETCTBYIOIIUX 00pa30BaTeIbHBIX POTrPaMM, B TOM YHCIIE JUIs J1arepei,
OpPraHM30BaHHBIX 00PA30BATEIILHBIMU OPTaHU3ALMUAMU B KAaHUKYJISIPHBIN MEPUOJI:


http://www.consultant.ru/
http://www.consultant.ru/document/cons_doc_

e  TMOBbIIIEHUE MPOHECCHOHATHLHOTO MACTEPCTBA NeJarornyeckux pabotTHukos Llenrpa,
pean3yIOUIUX OCHOBHBIE U TOTIOJIHUTEIbHBIE 0011Ie00pa3oBaTeIbHbIE MPOTPAMMBI.

Coznanue nentpa «Todka pocTay mpeanoiaraet pa3BuTue 00pa3oBaTeIbHON
nHppacTpyKTYyphl 0011€00pa30BaTENBLHON OpraHU3allu, B TOM YHCIIE OCHAIICHHE
001eo0pa3oBaTeIbHON OPTaHU3AIIH:

* 00opyznoBaHuEM, CpeICTBAaMH O0OYUYEHHS U BOCIIUTAHUS JIJIs1 U3yYEHUS (B TOM UHUCIIE
AKCIEPUMEHTAIILHOI0) MPEJAMETOB, KypCOB, JUCIUIUIMH (MOYJIEH) €CTECTBEHHO-HAYYHOU
HaIpPaBJIEHHOCTH MPH pealii3alliid OCHOBHBIX 0011€00pa30BaTeIbHbIX IPOrpaMM U IOIOJHUTEIbHBIX
0011e00pa30BaTeNbHBIX MPOTPAMM, B TOM YHCIIE JJI PACIIUPEHHS COJCPKAHUS YICOHBIX TIPEIMETOB
«DPu3uKay, « XuMHA», «brosorus,

. o0opyoBaHuEM, CpeACTBAaMH OOYUICHHS M BOCITUTAHMS [IJISl peaTH3aliy IPOTrPaMM
JIOTIOJTHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH;
° KOMIIBIOTCPHBIM U UHBIM 060py,IIOBaHI/I€M.

LlenTp M1 AOCTUKEHUSI LIENH U BBIIIOJIHEHHS 3a/1a4 BIIPaBE B3aUMOJCHCTBOBATh:

-pa3IMYHBIMU 00Pa30BaTEILHBIMU OPTaHU3AUSAMH B ()OPME CETEBOTO B3aUMOICHCTBHS;

-C UHBIMHU 00pa30BaTeIbHBIMHU OpPraHU3aLUsAMU, Ha 0a3e KOTOPBIX CO3/IaHbl LIEHTPbI
00pa3oBaHMs €CTECTBEHHO - HAYYHOW M TEXHOJIOTWYECKO# HarpaBieHHocTel "Touka pocra';

-c (heiepalIbHBIM OIIEPATOPOM, OCYLIECTBISAIOIINUM (QYHKIIMU IO UHPOPMALUOHHOMY,
METOJIMYECKOMY M OPraHU3aLMOHHO - TEXHUYECKOMY COIIPOBOXKICHUIO MEPOIIPUATHIH 110 CO3/1aHUIO
U GYHKLIHMOHUPOBAHUIO LIEHTPOB 00pa30BaHUs €CTECTBEHHO - HAYYHOH M TEXHOJIOTHYECKOM
HanpasieHHocTel "Touka pocrta", B TOM YHCIIE 110 BOIIPOCAM MOBBIIICHUS KBATH(DUKAIUT
[e/1arorMyeckuX pabOTHUKOB;

- ¢ 00YJarOIUMHUCS U POJUTEISIMHU (3aKOHHBIMU TIPEICTABUTEISIME) 00yUarOIINUXCS, B TOM
qucie ¢ IPUMEHEHUEM JTUCTaHIMOHHBIX 00pa30BaTeNbHbIX TEXHOIOIUHA.>

2. B LEJIEBOM PA3JIEJIE B nynkte «1.2. [lnanupyemble pe3ysnbTaThl OCBOCHHUS
00y4aroIyuMuUCs OCHOBHOM 00pa30BaTelIbHOM IPOrpaMMbl OCHOBHOTO O0IIEr0 00pa30BaHUs»
noAnyHKT «1.2.2. JINYHOCTHBIE pe3ysIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMBbI»
KOHKPETU3UPOBATh CIEAYIOIINUM YTOYHEHHBIM COICPKAHUEM:

IInanupyemvie pesynbmamol 0c80eHUs yuebH020 npeomema «Xumusy ¢ OnucaHuem
VHUBEPCANbHBIX Y4eOHbIX Oeticmeull, docmuzaemulx ooyuarowumucs 8-9 knaccos (c ucnonvsosanuem
0bopyoosanus yenmpa oOpazo6anUs ecmecmeeHHO-HAYYHOU U MEXHON02UYeCKOU HanpasieHHoCmell
«Touxa Pocmay)

JInyHOCTHBIE pe3yIbTaThl

Obyyarowuiica nOIYyYUm 803MOACHOCMb 01 POPMUPOBAHUsL ClLedVIowUX TudHocmHublx YV/I:

oTpeziesieHue MOTHBAIMK N3Y4YEeHUs yueOHOro MaTepHuaa;

OLIEHUBaHME YCBaUBAEMOI'0 y4eOHOI0 MaTepHaa, UCXOAs U3 COLMAIBHBIX U TMYHOCTHBIX
IIEHHOCTEH;

MOBBIIIEHUE CBOETO0 00Pa30BaTEILHOTO YPOBHSA M YPOBHSI TOTOBHOCTH K M3YYEHHUIO
OCHOBHBIX UCTOPHUYECKHUX COOBITUM, CBSI3aHHBIX C Pa3BUTHEM XHUMHHU U OOIIECTBA;

3HAHHE NIPABUJI IOBEJECHUS B UPE3BbIUANHBIX CUTYalLlUsX;

OIICHUBAHUE COIMAIIbHON 3HAYUMOCTH TIpo(eccHii, CBSI3aHHBIX ¢ XUMHEH;

BJIaJIHHE MpaBUiIaMU 0€30MacHOro OOpalleHHsl ¢ XUMHUYECKUMH BEIIECTBAaMH U
000py10BaHUEM, NIPOSIBICHUE HKOJIOTMUECKOM KYJIbTYpHI.



ITnanupyemvle pesynrbmamol 0c8oenus yueobrno2o npeomema « Pusukay c onucaruem
VHUBEPCATILHBIX YUeOHbIX Oeticmaull, docmuzeaemvlx ooyuarowumucs 7-9 kiaccos (¢
UCNONb3068aAHUEM 000PYO0BAHUS YEHMPA 00PA30B8AHUL eCMEeCMBEHHO-HAYYHOU U
mexnonocuueckou Hanpaesiennocmeti « Touka Pocmay)

JIn4YHOCTHBIE Pe3yIbTAThI

Obyuarowuiicss NOIY4YUm 803MONCHOCIb OJisL POPMUPOBAHUS CLEOVIOUWUX TUYHOCTIHBIX
pe3yIbmamos:

pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, UHTEIEKTYAJIbHBIX U TBOPUYECKUX
CTIOCOOHOCTEH; YOeXKIEHHOCTh B BO3MOXXHOCTH TO3HAHUS MPHUPOJBI, B HEOOXOIMMOCTH
Pa3yMHOI0 HCIOJIB30BAaHUS JOCTUKEHHUIM HAYKU M TEXHOJOTUH JIJIs IajbHEHILero pa3BuTus
YeJI0BEYECKOT0 O0IIECTBa, YBaXKEHHE K TBOPIIAM HAyKH U TEXHUKH, OTHOILIEHHE K (PU3HMKe KaK
K 3JIEMEHTY O0I1IeYeI0BEYECKOM KYIbTYPHI;

CaMOCTOSITENTLHOCTh B MPUOOPETCHUN HOBBIX 3HAHUMA U IPAKTHUECKUX YMEHUH;
TFOTOBHOCTb K BBIOOPY )KM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U
BO3MOXKHOCTSIMH; MOTHBAIMsI 00pa30BaTeNbHON JESITEIHHOCTH HA OCHOBE JMYHOCTHO
OPUEHTUPOBAHHOT'O MOAX0/1a;

(bopMHEpOBaHKE IIEHHOCTHOTO OTHOIICHUS APYT K JIPYTY, K YYUTEII0, K aBTOpaM

OTKPBITUIA
Y U300pETEeHH, K pe3ybTaTaM
oOyueHusl.

3. BLEJIEBOM PA3/IEJIE B mynkte «1.2. [Inanupyemsbie pe3yibTaThl OCBOCHUS
00y4aroIMMUCs OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO0 00pa30BaHUs»
noanyHkT «1.2.3. Metanpeamersslie pe3ynbTarsl ocBoeHUs: OOID» KOHKpeTHU3upoBaTh
CJIEYIOIIUM YTOYHEHHBIM COACPKAHHEM:

IInanupyemvie pe3yromamsl 0ceoenus yuebno2o npeomema « Pusuxay c onucanuem
VHUBEPCAIbHBIX YUeOHbIX Oelcmsull, docmueaemuvlx obyyaowumucs 7-9 knaccos (¢
ucnov3oeanuem 0bopy008anus YeHmpa 0opazoeaHus ecmecmeeHHO-HAYYHOU U
mexnonocuueckou nanpaegiennocmeti « Touka Pocmay)

MeTanpeamMeTHbIe pe3yabTaThl

Obyuarowuiics noIy4um 803MOACHOCMb 015 POPMUPOBAHUS CLEOVIOUJUX

MemanpeomMemHuvlx pe3yibmamos:

* OBIIAJICHHE HaBBIKAMHU CAMOCTOSITEILHOTO MPUOOPETEHHSI HOBBIX 3HAHUM,
OpraHu3aIy y4eOHOH NesSTeTbHOCTH, TOCTAHOBKY IIeNeH, TUTaHUPOBAHMSI, CAMOKOHTPOJIS U
OLICHKH Pe3yNbTaTOB CBOCH AESITENbHOCTH, YMEHUSIMHU MIPEIBUIETH BO3MOKHBIE PE3yIbTaThI
CBOMX JICHCTBHIA;

* MOHMMAaHHE PA3TUUUN MEKTY UCXOTHBIMU (DaKTaMU U TUIIOTE3aMU TSl MX
0OBSICHEHUS], TEOPETUYECKIMH MOJIEIISIMU M pEaTbHBIMU 00bEKTaMH, OBJIAZICHUE
YHHUBEPCATbHBIMU YUYEOHBIMU JACHCTBUSMH Ha IPUMEpaxX THIOTE3 /Ui O0BICHEHUS U3BECTHBIX
(aKTOB M IKCTICPUMEHTAILHOHN MPOBEPKH BBIIBUTAEMBIX THIIOTE3, Pa3paOOTKH TEOPETUICCKUX
MoOJIeTIel POIIECCOB WU SBIICHU;

* (opMUpOBaHNE YMEHUI BOCIIPUHUMATH, IIEpepadaThIBATh U TPEIbIBISITH
nH(OpPMAILIHIO B CJIOBECHOH, 00pa3HOl, CHMBOJIHUYECKOH opMax, aHATU3UPOBATH U
nepepadaTeIBaTh MOTyYEHHYIO HH(POPMAITUIO B COOTBETCTBHH C IIOCTABIICHHBIMH 33/[a4aMH,
BBIJIETISITh OCHOBHOE COJIep KaHHe TPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha
MOCTaBJICHHBIC BOIIPOCHI U M3JIaraTh €ro;

* MpHOOpPETEeHHUE OMBITa CAMOCTOSTEILHOTO TIOUCKA, aHAIIU3a U 0TOOpa HH(MOPMAITUH C
WCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB U HOBBIX HH(DOPMAIIMOHHBIX TEXHOJOTHH JIJIS
pellleHrs Mo3HaBaTeNbHbIX 3a/1a4;

* pPa3BUTHE MOHOJIOTHYECKOW M JUAIOTUICCKON PEUH, YMEHHUS BBIPAXKaTh CBOU MBICITH,
CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, TOHUMATh €r0 TOUYKY 3pEHUs, IPU3HABATH [IPABO
JPYToro 4eJI0BeKa Ha HHOE MHEHHE;

* OCBOEHUE MPUEMOB JICHCTBUN B HECTAH/IAPTHBIX CUTYaIIUAX, OBIIA/ICHUE



HBPUCTHYECKUMHU METOJIAMH PEIICHHs TPOo0dIIieM;

* popMupOBaHHE YMEHUN pabOTaTh B IPYIINE C BHIMOIHEHUEM PA3IMUHbIX COLUATIBHBIX
pOJIeii, IPeACTaBIATh U OTCTauBaTh CBOM B3TJISABI U YOSKICHHS, BECTH AUCKYCCHIO.

PeryasituBubie YY/{

Obyuarowuiics ROIY4um 803MOACHOCHb 0151 POPMUPOBAHUS CLEOVIOUSUX

pezynamuervlx YVJI.

1. YMeHue caMOCTOSTENTbHO ONPENEIATh e 00y4eHHUs1, CTaBUTh U (POPMYITHPOBATH
HOBBIE 33J1a4M B y4€0€ 1 MO3HABATEIbHOU JAESITeIbHOCTU, PA3BUBATh MOTHUBBI U HHTEPECHI
CBOEH IIO3HABATEIILHOM ACSITEIBHOCTH.

OO0yuaroImuiicsi CMOXKET:

* AHAIM3UPOBATH CYIECTBYIOIIHE U MJIAHUPOBATH Oy y1re 00pa3oBaTebHbIC

pe3yabTaThl;

* UACHTU(UITUPOBATH COOCTBEHHBIE MMPOOIEMBI M OIPEAETIATH INIaBHYIO Ipo0IemMy;

* BBIJBUTaTh BEPCUU peLICHUs MPoOIeMbl, GOPMYITUPOBATH THIIOTE3bI, IPEIBOCXUILATH
KOHEUYHBIN pe3yJIbTaT;

* CTaBUTb LIEJb JACIATEILHOCTH HAa OCHOBE ONPEACIEHHOMN MPOOIEMBbI U CYIIECTBYIOIINX
BO3MOXKHOCTEI;

* popmynrpoBaTh y4eOHbIE 3a/1a4M KaK IIArH JOCTUKEHHS MOCTABICHHOM LenH

JesITeTbHOCTH;

* 000CHOBBIBATB IIEJIEBBIE OPUEHTUPHI U IPHOPUTETHI CCHUIKAMH Ha IIECHHOCTH,

yKa3bIBast 1 000CHOBBIBAS JIOTHYECKYIO ITOCIIEA0BATEIFHOCTD IIATOB.

2. YMeHHue caMOCTOATEIbHO MJIAaHUPOBATH IIYTH TOCTHKEHUS 1IeJIel, B TOM YHCIIe
aJIbTepHATHBHBIE, 0CO3HAHHO BHIOMpATh Hanbosee 3(h(pekTrBHBIE CIOCOOBI PelIeHUsT yIeOHBIX
Y TIO3HAaBaTENbHBIX 33]1a4.

OO0yuaromuiicst CMOXET:

* onpenensaTh HeoOxoaumoe(bie) AericTBrEe(s1) B COOTBETCTBUU C YUeOHOU U

[I03HABATEJIbHOM 3a7ja4aMi U COCTABJISITh aJITOPUTM €ro(1X) BBIIOJIHEHHUS;

* 000CHOBBIBATH U OCYILIECTBIISATH BbIOOpP Hanbosee 3pHeKTUBHBIX CIOCOO0B

peleHus yueOHbBIX U MO3HABATEIbHBIX 334,

* OIPENENITh/HaX0IUTh, B TOM YHCIIE U3 MPEAJIOKEHHBIX BAPHAHTOB, YCIOBUS

JUTS BBITIOJTHEHUST yueOHOM ¥ TT03HABATEILHOM 3a/1a4;

* BBICTPAMBATh KU3HEHHBIC TUTAHBI HA KPaTKOCPOYHOE OyayIiee (3asBlIsiTh

IeJIEBbIE OPUEHTHPBI, CTABUTH aJICKBATHBIC UM 33J]a4d U IIPeJIarath ICHCTBHS,

yKa3bIBas 1 0O0OCHOBBIBAsI JJOTMUYECKYIO MTOCIIEI0BATEIbHOCTD LI1aroB);

* BEIOMPATH U3 MPEIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIIHHO HUCKATh

CpeAcTBa/pecypcehl ISl peIIeHUs 3a1a4K/I0CTUKEHUS 1IeITH;

* COCTaBJISATH TUIAH PEIIeHHs TPOOIEMBbI (BBITIOIHEHUS MTPOEKTA, TPOBEICHUS

WCCIIETOBAHMUS);

* ONPEACTATH MOTCHIIHAIBHBIC 3aTPYTHEHHS MTPH PEIICHUN YIeOHO! U MTO3HABATEIHHOMN
3a/la4¥ U HaXOJUTh CPEICTBA JUISl UX YCTPAHEHUS,

* OTIHMCHIBATh CBOM OIIBIT, 0O(OPMIISISL €T0 IJIs TIepeladyd APYTHM JTEFO/ISIM B BHJIE

TEXHOJIOTUH peIIeHUs MPaKTUYECKUX 3ajay ONpeeIEHHOTO Kiacca,

* IJJAHUPOBATH M KOPPEKTUPOBATH CBOIO HHIMBHIyaJIHHYIO 00pa30BaTEIbHYIO

TPaeKTOPHUIO.

3. YMeHHe COOTHOCUTH CBOM JICHCTBHS C TUIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYILECTBIISATH KOHTPOJIb CBOEH JI€ATEIILHOCTU B MPOLIECCE JOCTHIKEHUS pe3ybTara,
OTIpeAeIATh COCOOb! IEHCTBUN B paMKaX MPeJIOKEHHBIX YCIOBUN U TpeOOBAHUM,
KOPPEKTHPOBATh CBOU JAECUCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTyallueH.

OO0yuaromuiicsi CMOXKET:

* OIIPEJEIIATh COBMECTHO C MEIaroroM M CBEPCTHUKAMH KPUTEPUH IJIAHUPYEMBIX
pe3yabTaTOB M KPUTEPHH OIIEHKH CBOCH y4eOHOU JEATEINbHOCTH;

* CHCTEMAaTH3UPOBATH (B TOM YHCIIE BBIOUPATH IPHOPUTETHBIE) KPUTEPUU



TUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH ESATEILHOCTH;

*  OTOWpaTh MHCTPYMEHTHI JIJISl OIICHUBAHUS CBOCH NIESTEILHOCTH, OCYIIECTBIIATh
CaMOKOHTPOJIb CBOCH JIESITEIBHOCTH B PAMKaX MPEIOKEHHBIX YCIOBHIA U TPEOOBaHMIA;

* OLICHUBATh CBOIO JIESATEIHLHOCTh, APTYMEHTHPYSI IPUYHHBI IOCTHKCHUS HITH
OTCYTCTBHSI IIJITAHUPYEMOT'O PE3YJIbTaTa;

* HAXOJHUTh JIOCTATOYHBIC CPEIICTBA JUIS BHIMIOJIHEHUS YIeOHBIX JICHCTBUH B
M3MEHSIOMICHCS] CUTYalluy W/WJIH TIPU OTCYTCTBUH IJIAHUPYEMOT'O Pe3yJIbTaTa;

* pabotasi 10 CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JCSITEIBHOCTh Ha
OCHOBE aHAJIM3a U3MEHEHUI CUTYalluH JUIsl TOJTyYSHHS 3aIlJIaHHPOBAHHBIX XapaKTEePUCTHK
MPOJIyKTa/pe3yibTara;

*  YCTaHaBJIMBATH CBSI3b MEXIY IMOJIYyYEHHBIMHU XapaKTEPUCTUKAMH MTPOJIYKTA U
XapaKTePUCTHKAMHU IPOIIecca IEATSILHOCTH | M0 3aBEPIICHUH JCSITEIbHOCTH NPEJIaraTh
M3MEHEHHE XapaKTePUCTHUK MpoIecca s MOIyUYeHUs YIYUIIeHHbIX XapaKTePHUCTUK
TPOYKTa;

* CBEpATH CBOM JICHCTBUS C LIENBIO U IPU HEOOXOTUMOCTH UCIIPABIISTH OIIUOKH
CaMOCTOSITEITLHO.

4. YMeHHe OLlEHUBATh IPABUIHLHOCTH BHITIOJIHEHUS Y4eOHOU 3a1a4u, COOCTBEHHBIE
BO3MOYKHOCTH €€ peIIeHusl.

OO0yuaromuiicst CMOXKET:

* ONPEACIATh KPUTCPUH PABUIBHOCTH (KOPPEKTHOCTH) BBIMIOJIHEHUS YIeOHOH 3a/1auu;

* aHANIM3MPOBATHh M OOOCHOBBIBATH NMPHUMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS JUIS BBIMIOJIHEHUS YIeOHOH 3a/1a4H;

* cBOOOJTHO TIOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OIICHKH M CAaMOOLICHKH,
UCXOJIS U3 IeITU U UMCIOIIIUXCS CPECTB, pa3iinyasi pe3yJibTaT U CIIOCOOBI JICHCTBUIA,

* OIICHUBATH MPOAYKT CBOCH JESATENFHOCTH 10 3aJaHHBIM  W/WIN

CaMOCTOSTEIILHO OIPEICIIEHHBIM KPUTEPUSIM B COOTBETCTBHH C IIEITBIO
JeSTeTbHOCTH;

* 00OCHOBBIBATH JIOCTH)KMMOCTH II€JTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH
CBOUX BHYTPEHHHX PECYPCOB H JJOCTYITHBIX BHEUTHUX PECYPCOB;

* (uKkCcHpPOBATH M AHATTU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX

PE3yIbTaToB.

5. BrnageHue ocHOBaMHM CaMOKOHTPOJISI, CAMOOILICHKH, MIPUHATHUS PELICHUN U
OCYIIECTBIICHHSI OCO3HAHHOTO BBIOOpA B yUEOHOH M TO3HABATEIILHOU JESITETbHOCTH.

OOyyJaromuiicss CMOXET:

* HaOJIIOAATh M aHAIM3UPOBATH COOCTBEHHYIO y4eOHYIO U TIO3HABATEIEHYIO
JesITeIbHOCTD U IEATEIbHOCTD APYTUX 00YJarolUXcs B IpoIlecce B3auMOIIPOBEPKH;

* COOTHOCHUTH pealIbHBIC U ITAHUPYEMbIE PE3yJIbTaThl HHINBH Iy aTbHON
00pa3oBaTeNbHON JAEATEIHOCTH U JIeNIaTh BHIBOJIBI;

* IPUHUMATh PelIeHHE B y4eOHOW CHTYalluu M HECTH 332 HETO OTBETCTBEHHOCTH;

* CaMOCTOATENIBHO ONPEIENATh IPUUUHBI CBOETO YCIeXa MM Heyclexa U HaXOIUTh
CTIOCOOBI BBIXOJIA M3 CUTYAIIUH HEYCIIeXa;

* PETPOCHEKTHBHO OMpPEENATh, KaKhe JeWCTBUS M0 pelIeHUI0 yueOHO! 3a1auu Ui
rapaMeTpsl TUX AEHCTBUM MPUBENIN K MTOJYYEHUIO HMEIOLIErocs MPOAYyKTa yueOHOI
NesITeNbHOCTH;

* JIEMOHCTPHPOBATH MPUEMBI PETYIISAIINHU TICHX0()U3HOIOTUICCKAX/IMOITHOHATIBHBIX
COCTOSIHUH JUTst JocTIKeHUs 3 dekra ycrokoeHus (ycTpaHeHHs SMOLIMOHATIBHON
HanpsLKEHHOCTH ), 3P eKTa BoccTaHOBIIEHUS (0caabaeHus MposiBJICHUH yToMieHus ), 3P dekTa
aKTUBU3AIMHU (TIOBBILICHUS ICUXO(PHU3HOIOIMYECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YVY/I

Obyuarowuiics ROIy4um 803MOACHOCHb 051 POPMUPOBAHUS CE0YVIOUUX

nosznasamenvtvix YV/I .

1. VYmenue ompeaensTb MOHATHA, CO34aBaThb O0O0OOIIEHHs, YCTAaHABIMBATH



aHAJIOTUH, KIIACCU(PUIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAaHUS U
KpuTepuu s KiaccuuKaiu,
yCTAHABJIIMBATh  TMPUYMHHO-CIICJCTBEHHBIC  CBSI3H,  CTPOUTHh  JIOTUYECKOE
paccyxJaeHue, yMo3akitoueHue (MHIYKTUBHOE, 1eIyKTUBHOE, 10
AQHAJIOTUH) U JIeIaTh BHIBOJIBI.

OO0yuaromuiicsi CMOXKET:

* MoAOUpPaTh CIOBA, COMOUYNHEHHBIC KITFOYEBOMY CIIOBY, OIIPEICIISIFOIIIE €ro

MIPU3HAKU U CBOMCTBA;

* BBICTPAMUBATh JIOTUIECKYIO [IEMIOYKY, COCTOSIIYIO U3 KIFOYEBOTO CIOBA U
COIOAYMHEHHBIX EMY CIIOB;

* BBIICIISATH OOMIMI MPU3HAK JBYX WJIM HECKOJIBKUX MTPEIMETOB HIIU SIBJICHHUN U
OOBSCHATH UX CXO/ICTBO;

* 00BEIUHSATH MPEIMETHI U SIBJICHUS B TPYIIIIHI IO OTIPEICIIEHHBIM MMPU3HAKAM,
CpPaBHUBATH, KJIACCU(PHUITUPOBATH M 00001IATh (DAKTHI U SIBJICHHS;

* BBIJICJIATH SIBJICHUE U3 OOIEro psifia IPYTUX SBICHHIA,

* ONpEeNeNiaTh 00CTOSATENbCTBA, KOTOPHIE MPE/IIECTBOBAIN BOSHUKHOBEHHIO CBSI3U
MEXTY SIBJICHHSIMH, U3 3TUX 00CTOSTEIILCTB BBIICIATH OMPEICIISIONIHNE, CIOCOOHBIE OBITH
MPUYMHON JAHHOTO SIBIICHUS, BBIABIIATH IPUUMHBI U CIICCTBUS SBJICHMUIA,

* CTPOHTH PACCYKJICHUE OT OOITNX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHUSM H OT
YAaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOWTH PACCYXJICHUE Ha OCHOBE CPABHEHUS MIPEIMETOB U SBIICHUH, BBIACIISS IIPH
3TOM OOIIME MPU3HAKH;

* M3J1araTh MOJYYCHHYIO HH(OPMAIINIO, UHTEPIIPETUPYS €€ B KOHTEKCTE periacMon

3aJauu;

* CaMOCTOSTEIBHO yKa3bIBaTh HA NH()OPMAIIHIO, HYKIAIOIIYIOCS B TPOBEPKE,
npeasaraTe ¥ MPUMEHSITH CI0c00 MPOBEPKU JOCTOBEPHOCTH HH(pOpMALIUU;

* BepOaIM30BaTh YMOIMOHAILHOE BIICUATIICHNE, OKa3aHHOE Ha HETO UCTOYHUKOM;

* OOBSICHSTD SIBJIICHUS, TIPOIIECCHI, CBSI3U U OTHOILICHUS, BBISABIIIEMBIE B X0J1€
MMO3HABATEILHON U UCCIIEA0BATENbCKOM IEATEbHOCTH (MIPUBOIUTH OOBSICHEHHE C
M3MEHEeHHEM (HOPMBI MPEACTABICHUS; O0BSICHATH, IETATU3UPYS WK 0000111as1; OOBSICHITH C
3aJIaHHOM TOYKH 3pEHNs);

* BBISBJISITH U HA3bIBATh MPUYNHBI COOBITHS, SIBIICHUS, B TOM UHCIIE
BO3MOXXHBIE/HAN00JIee BEPOSITHBIE TIPUINHBI, BO3MOYKHBIC TTOCIICACTBYS 3aIaHHON PUIHHBI,
CaMOCTOSITENTLHO OCYIIECTBIISISI MPUYHMHHO-CIICJICTBEHHBIN aHAN3;

* JIeJIaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHATN3a PA3HBIX TOYCK 3PCHHS,
MOATBEPKIaTh BBIBOJI COOCTBEHHOW apryMeHTallMel WK CAMOCTOSITENIbHO MTOTYyYeHHBIMU
JTAaHHBIMHU.

2. YMeHue co3aaBarh, IPUMEHSTh U TPE00Pa30BhIBATh 3HAKU U CUMBOIIBI, MOJICTH U
CXEMBI JIJIsl pelieHHs YIeOHBIX U TIO3HABATEIHHBIX 3a7a4.

OOyyJaromuiicss CMOXET:

* 0003HaYaTh CHMBOJIOM U 3HAKOM TIPEMET W/WJTH SIBIICHHE;

* OMpPENENITh TOTUYECKUE CBSI3U MEXTy MPEIMETaMU U/UIIH SABIEHUSMHU, 0003HAUaTh
JTAaHHBIC JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEMC;

* co3/laBaTh a0CTPAKTHBINA WM pealibHBIN 00pa3 mpeaMeTa U/ Uil SBICHUS;

* CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBUU 3a/1a4l W/WJIH CTIoco0a €€ pelIeHus;

* coznaBaTh BepOaibHbIE, BEIIECTBEHHbBIE U MH()OPMAIIMOHHBIE MOJIEIH C BbIICJICHHEM
CYIIECTBCHHBIX XapaKTEPUCTUK 00BEKTA IS ONpeIeTICHHUs crioco0a pemieHus 3a1a9u B
COOTBETCTBHUH C CUTYaIlUEH;

* MpeoOpPa3OBBIBATH MOJICIH C IETBIO BBISIBIICHUS OOIIUX 3aKOHOB, OMPEICIIAIONTINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

* TIEPEBOJIUTH CIOKHYIO M0 COCTaBYy (MHOTOACIIEKTHYIO) HH(POPMAIIHIO U3 TPAPUIECKOTO
i GopMali30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHUS B TEKCTOBOE U HA00OPOT;



* CTPOUTH CXEMY, AITOPUTM JICHUCTBUS, UCTIPABISATH MIJIM BOCCTAHABIIUBATH HEU3BECTHBIN
paHee aJropUTM Ha OCHOBE UMEIOIIErocs 3HaHUs 00 00beKTe, K KOTOPOMY IIPUMEHSETCS
ITOPUTM;

. CTPOUTH JI0Ka3aTeIbCTBO: npsMoe, KOCBEHHOE, oT
MIPOTHUBHOTO;
. aHAJIM3UPOBATh/pedriekcUpoBaTh ONBIT Pa3padOTKU U peau3aluu yueOHOro
IIPOEKTA,

UCCIIEeIOBaHMs (TEOPETHYECKOro, SMIIMPUIECKOr0) Ha OCHOBE IMPEII0KEHHOM
MPOOJIEMHON CUTYaITUH, TOCTABICHHON 1EJIN W/MIIH 3aJaHHBIX KPUTEPHEB OILICHKH
MIPOJYKTa/pe3ynbTara.

3. CMBICTIOBOE YTEHHE.

OO0yuaromuiicsi CMOXKET:

* HaxoJWTh B TeKcTe Tpedyemyio HHPOpManuio (B COOTBETCTBHU C ILEISMH
CBOCH JESITeIbHOCTH);

* OpHUEHTUpPOBAaTbCA B COJACPNKAHUM TEKCTa, IIOHUMATh LEJIOCTHBIM  CMBICI

TEKCTa, CTPYKTYPUPOBATH TEKCT;

* YCTaHaBJIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SIBJIEHUH, IPOLIECCOB;

* PE3IOMHUPOBATH IJIaBHYIO UJICIO TEKCTA;

* KPUTUYECKU OLIEHUBATh COJEpKaHUE U (POpMY TEKCTa.

4. ®opMUpPOBaHUE U PA3BUTHE SKOJIOTHUYECKOrO MBIIUICHUS, YMEHUE TPUMEHSThH €r0 B

MO03HABATEIBHON, KOMMYHHKATHBHOM, COITUAIEHON MPAKTHKE U MPO(HeCcCHOHATEHON

OpHUEHTAIIIH.

OO0yuaromuiicst CMOXET:

* OIpeNIeIsTh CBOE OTHOIIEHUE K PUPOTHON CPEIe;

* AHAIM3UPOBATH BIMSHUE SKOJIIOTUIECKUX (DAKTOPOB Ha cpey OOMTaHUS KHUBBIX

OpPraHu3MOB;

* IPOBOJIUTH NPUYMHHBIN U BEPOATHOCTHBIN aHAJIN3 3KOJOTUYECKUX CUTYAIH;

* MPOTHO3UPOBATH U3MEHEHHUS CUTYallMU IIPU CMEHE JIEHCTBUS OJTHOTO (aKkTopa Ha
nefcTBUe Japyroro GakTopa;

* PacCIpOCTPAHITh IKOJIOTUYECKUE 3HAHUS I y4aCTBOBATh B MPAKTHUECKUX JAeNaxX IO
3alIUTE OKPYKAIOILIEH CPEIbl;

* BBIp@XXaThb CBOE OTHOLIEHHUE K NPHUPOAE YEPE3 PUCYHKH, COUMHEHMS, MOJAECIH,
MIPOEKTHbIE pabOTBHI.

5. Pa3zBuTHe MOTHBAIMH K OBJIa/ICHUIO KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHMS

CIIOBapeu U APYrux MOUCKOBBIX CUCTEM.

OOy4Jaromuiicss CMOXET:

* OIIpeIesATh HE0OXOIMMBbIE KIIFOUEBbIE TIOMCKOBBIE CIIOBA U 3alpOCHI;

¢ OCYHICCTBJIATH B3aHMOJICICTBHE C SJICKTPOHHBIMHA IMOUCKOBBIMH CUCTEMAMU, CIIOBAPSAMU;

* (hopMUPOBATH MHOKECTBEHHYIO BHIOOPKY U3 MTOUCKOBBIX HCTOUYHUKOB JJIsI
00BEKTUBM3ALINYU PE3YJIbTaTOB MOUCKA;

* COOTHOCUTB ITOJIy4EHHBIE PE3YJIbTAThl IIOUCKA CO CBOEH IESTEIBHOCTBIO.

Kommynukarusubie YY /[

1. VYmenue opraHu3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C

YUYUTCIIEM U CBECPCTHUKAMU pa60TaTB HHAUBUYAJIBHO U B I'PyNIIC: HAXOAUTH OGH.ICC peImiCHucC

U pa3peuiaTb KOH(IUKTH HA OCHOBE COTJIACOBAaHUs MO3UIMI U yuéTa HHTEPECOB;
(bopMyIHMpOBaTh, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE.

OO0yuaromuiicsi CMOXKET:

* OIIPENIEIATh BO3MOXHBIE POJIM B COBMECTHOM JIEATENLHOCTH;

* UTpaTh OMPEEIEHHYIO POJIb B COBMECTHOM /1€ TENIbHOCTH;

* IPUHUMATH MO3ULUIO COOECEAHNKA, TOHUMAs! TO3UIIMIO JPYroro, pa3inyaTh B €ro
peun: MHeHUeE (TOUKY 3peHus), T0Ka3aTelIbCTBO (apryMeHThI), aKThl; TUIIOTE3bl, AKCHOMBI,
TEOpUH;



* ONpeAessITh CBOM JCHCTBUS U JeHCTBUS apTHEPA, KOTOPHIE CIIOCOOCTBOBAIIN HITH
IIPEMATCTBOBAIN NNPOAYKTUBHOM KOMMYHHUKALUH;

* CTPOUTH NO3UTHUBHBIEC OTHOILICHHUS B MpoLIecce yueOHOM U MO3HABATEIHHOM

NESATENbHOCTH;

* KOPPEKTHO U apr'yMEHTHUPOBAHHO OTCTaWBaTh CBOIO TOUYKY 3PEHHUsI, B TUCKYCCUU
YMETh BBIJIBUIaTh KOHTPAPTYMEHTHI, IIepe(pa3zupoBaTh CBOIO MBICIb (BJIaJ€HUE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aME€H);

* KPUTHYECKH OTHOCHUTHCSA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh
OIHUOOYHOCTh CBOET0 MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

* [Ipejy1araTh AJIbTEPHATUBHOE pEllIeHHE B KOH(DIUKTHON CUTYalUH;

* BBICTISITH OOIIYIO TOUKY 3PEHHUS B IMCKYCCHU;

* JIOrOBapUBaThCs O MPaBWIIaX U BONpPOCcaX i 0OCYKJIEHHs B COOTBETCTBUU C
[MOCTABJIEHHOM IEepe]] TPYIIION 3a1a4eil;

* OpraHu30BbIBaTh yU€OHOE B3aMMOJAEHCTBHE B IpymIie (ONpeAesaTh 00LIHe ey,
pacnpenensaTh pojiu, J0roBapyuBaThes APYT € APYrOM U T. 1.);

*  YCTpaHATh B paMKax JAMajora pa3pbiBbl B KOMMYHMKALUU, 00YCIOBIEHHbIE
HETIOHUMaHHUEM/HETIPUSATHEM CO CTOPOHBI COOECETHMKA 3a/1a4, (POPMBI HITH CONEPIKAHHS
JMaJIora.

2. YMeHHe OCO3HAHHO MCIOIb30BATh PEUYEBHIC CPEJCTBA B COOTBETCTBUH C 3aaucii
KOMMYHUKAIMH JUI BBIPAKEHUSI CBOMX UYBCTB, MBICJIEH U MOTPEOHOCTEH IS TNIAHUPOBAHUS
U PETYJSIUU CBOEH ACSITEIBHOCTH; BIIAJICHUE YCTHOW U MHCBMEHHOW pe4bl0, MOHOJIOTHYECKOU
KOHTEKCTHOM PEYBIO.

OO0yuaromuiicst CMOXET:

* ONpEeACIATh 33]a4y KOMMYHHUKAIIMM U B COOTBETCTBUHU C HEH OTOUPATh pedeBble

CpEICTBa;

* 0TOMPATh U KCII0JIb30BaTh PEUEBbIE CPE/ICTBA B IIPOLIECCE KOMMYHUKALIUY €

JOPYTUMH JTIOABMHU (JUAJIOT B IIape, B MAJIOH IpyIIe U T. 1.);

* MpEACTaBIATh B YCTHOW WM INMUCBMEHHOM (opMme pa3BEPHYTHIN IJIaH
COOCTBEHHOM J1€ATEILHOCTH;

* cO0II0AaTh HOPMBI ITYOJIMYHON PeUH, peryIaMeHT B MOHOJIOTE U JIUCKYCCHU B
COOTBETCTBUHM C KOMMYHUKATUBHOM 3aa4€H;

* BBICKa3bIBaThb U OOOCHOBBIBaTh MHEHHE (CYKACHHE) U 3ampaliiBaTh MHEHHE
IapTHEPA B paMKax JHAJIOra;

* IPUHUMATh pEIlIeHHE B XO/I€ IUAJI0ra M COTIacoBBIBATh €T0 C COOECETHUKOM;

* CO3/1aBaThb NMCBMEHHBIC KIMIIMPOBAHHBIC U OPUTHMHAIBHBIE TEKCTHI C
UCIOJIb30BAHUEM HEOOXOINMBIX PEUEBbIX CPE/CTB;

* UCIOJIb30BaTh BepOalbHbIE CpeAcTBa (CpeAcTBa JIOTMYECKOW CBSI3M) JUIS
BBIJICJIEHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIIICHHUS;

. HCII0JIb30BATh HeBepOaJIbHbIE CpeacTBa WIH HarJsIHbIC

MaTepuabl, TOJArOTOBIEHHbIE/OTOOpaHHbIE [TOJI PYKOBOJCTBOM YUUTEJIS;

* JIeJIaTh OLEHOYHBIMA BBIBOJ O JOCTHMKEHUHU LEIM KOMMYHHKAIUU HENOCPEICTBEHHO
1ocye 3aBeplleHNs] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

3. ®opMupoBaHKE U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIb30BAHHSI
MH(POPMAIMOHHO- KOMMYHHKAIIMOHHBIX TexHosoru (nanee — HUKT).

OO0yuaromuiicsi CMOXKET:

* [IeJICHANPaBJIEHHO UCKAaTh U MCIIOJIb30BaTh HH(POPMALIMOHHbIE PECYPCHI,
He0OXO0IMMBIE [T pellIeHrs y4eOHbIX U MPaKTUUYECKHX 3a1ad, ¢ nmoMoinpto cpeacts UKT;

* BBIOMpATh, CTPOUTH U UCIOJIB30BATH aJIEKBaTHYIO HH(POPMALIMOHHYIO MOJIENb JUIS
nepeiay CBOMX MBICJIEH CPEeICTBAMU €CTECTBEHHBIX U (POPMaJIbHBIX SI3bIKOB B COOTBETCTBUU
C YCJIIOBUSIMH KOMMYHUKAIIUY;

* BBIIEATh MHPOPMAIIMOHHBIN acleKT 3aJjaul, OTIEpUPOBATh JAHHBIMH, HCIIOJIB30BaTh
MOZEJIb PELICHUS 3a/1a4U;



* HCIIOJIb30BAaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKITIOYAsi BBIOOP aIeKBATHBIX 3a/1a4e
MHCTPYMEHTAJIBHBIX ~ MPOTpaMMHO-alNapaTHbIX  CPEACTB U CEPBHCOB)  JUIA
pelieHus
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX Y4€OHBIX 3aj]a4, B TOM YHCIIE: BEIUUCIICHUE,
HaNMCcaHue MUCEM, COUMHEHUH, TOKIIAJ0B, pedepaToB, CO3JaHNE IPE3CHTAUN U JIp.;

* HCIIOJIb30BaTh HH(OPMALIKIO ¢ YYETOM ITUYECKUX U MTPABOBBIX HOPM;

* co3/1aBaTh MH(OPMAIIMOHHBIE PECYPCHI PA3HOTO TUIA U JJISl Pa3HBIX ayIUTOPHH,
co0moaaTh HHGOPMALIMOHHYIO TUTHEHY U MTpaBuiia HH(GOPMALMOHHON O€301MaCHOCTH.

ITnanupyemvle pesyrbmamol 0C80eHUs YUeOHO20 npeomema « Xumusy ¢ OnucaHuem
VHUBEPCATILHBIX Y4eOHbIX Oeticmaull, docmuzaemvlx ooyuarowumucs 8-9 kiaccos (¢
UCNONbL3068aAHUEM 000PYO0BAHUS YEHMPA 0OPA30BAHUL eCMEeCMBEHHO-HAYYHOU U
mexHonocuyeckou Hanpaesiennocmeti « Touka Pocmay)

Memanpeomemmnuwie pe3ynomamol

PeryasituBubie YY/{

Obyuarowuiics ROIY4uUm 803MOACHOCHb 051 POPMUPOBAHUS CIEOVIOUUX

pecynamuervlx YVJ/I:

* [IeJIeTI0JIaraHue, BKII0Yas TIOCTAaHOBKY HOBBIX IIelieH, MpeoOpa3oBaHne MPaKTHIECKOM
3a/la4yM B M03HABATEIbHYIO, CAMOCTOSITENIbHBIN aHaTN3 YCIOBHM JOCTHKEHHS 1IeJTH Ha OCHOBE
yuéTa BBICJICHHBIX YYUTEIEM OPUEHTHUPOB JACHCTBUS B HOBOM y4eOHOM MaTepHale;

* IJIAHUPOBAHUE ITYTH TOCTHXKEHUS 1IeTIeH;

* YCTaHABJICHHE IEJIEBBIX IIPUOPHUTETOB, BIJICIICHUE aTbTEPHATUBHBIX CITIOCOO0OB
JOCTHOKECHHMS 11EJIM U BBIOOp HambOosee 3 (peKTUBHOTO cr1ocoba;

* YMEHHE CAMOCTOSITEIILHO KOHTPOJIMPOBATH CBOE BPEMsI U YIIPABIIATH UM;

* YMEHHUE IPUHUMATh PEIICHUS B IPOOJIEMHOM CUTYaIHH;

* IOCTaHOBKA Y4EOHBIX 33jay, COCTABJICHHUE IJIaHA U MOCIIET0BATEILHOCTH JCHCTBHIA;

* opranuzanus pabodero MecTa MpH BBIITOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHHE PE3YIIbTATOB O0yUCHHS, OLIECHUBAHHE YCBOCHHOTO MaTepuaia,

OIICHKA KAa4eCTBa U YPOBHS MOJTYYCHHBIX 3HAHUM, KOPPEKLIU [JIaHa U CrIoco0a JeCTBUS Mpu

HEOOXOIMMOCTH.

ITo3znaBarenbHbIe YY /]

Obyuarowuiicss ROAYYUM BO3ZMOICHOCIb Ol (OPMUPOBAHUSL CLEOVIOWUX HNO3HABAMEIbHBIX

YVi:

MOWCK W BBIjIeJICHUE HH()OPMAIIHH;

* aHaNW3 YCJIOBHMI M TpeOOBaHUU 3alayM, BHIOOp, COMOCTaBlIeHHE U OOOCHOBAaHHE CIIOCOOA
peleHws 3a1a4H;

* BbIOOp Hanbosee 3¢ (PEeKTUBHBIX CIIOCOOOB peIIeHUs 3a/1a4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHI;

* BBIIBIDKEHHE M 0O0CHOBAaHHUE I'MITOTE3BI, BBIOOD Crioco0a e€ MpoBepKH;

* CAMOCTOSITEIEHOE CO3JIaHUE ANTOPUTMA ISATEIbHOCTH MPH PEIICHUH Tpo0IeM
TBOPUYECKOTO M IOMCKOBOTO XapaKTepa;

* YMEHHUS XapaKTePH30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOWCTBAM;

* ONHCHIBAaHWE CBOMCTB: TBEPABIX, KUJKUX, TA3000pa3HBIX BEIIECTB, BHIJIEIIEHNE UX
CYIIECTBEHHBIX MPU3HAKOB;

* U300pakeHre COCTaBa MPOCTEHIIINX BEIIECTB C TOMOIIBI0 XUMUUYECKUX POpPMYT U
CYITHOCTH XHMHUYECKUX PEaKIUi C TTOMOIIBI0O XUMHUYECKHX YpaBHEHUH;

* MIpoBe/IeHNE HAOIIOCHHI, OTIICAHNE TPU3HAKOB M YCIIOBUH TEUEHUS XUMHYECKHUX
peaKIuii, BBITOJTHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BBIBO/IBI HA OCHOBE aHAIIN3a
HaOII0IEHUH 32 DKCIIEPUMEHTOM, PEIlIeHUE 3a/1a4, MOTyYeHHEe XUMUIEeCKONH NHPOpMAITUH U3
Pa3IUYHBIX HCTOYHUKOB,;

* YMEHHUE OPTraHU30BbIBATh HCCIIEIOBAHUE C LIETbI0 MPOBEPKU TUTIOTES;

* YMEHHE JIeNIaTh YMO3AKITIOUeHHs! (MHAYKTHBHOE U TI0 aHAJIOTHH) ¥ BEIBOJIBI,

* yMeHHE OOBEKTHUBHO OIICHHBATh MH(DOPMAIMIO O BEIIECTBAX U XMUMHUYECKUX



nporeccax, KpUTUYECKH OTHOCUTHCS K TICEBIOHAYYHOU HHPOPMALIUH.

KommyHukarusubie Y'Y /I
Obyyarowuiica noayuum 603MONCHOCMb OJisl POPMUPOBAHUS CLEOVIOUWUX KOMMYHUKAMUBHBIX
VVA:

IIOJIHO€ W TOYHOC BBIPA)KCHUC CBOHUX MBICJIC B COOTBETCTBHHU C 3a/ladyaMu 1 YCIOBUSMH

KOMMYHHUKAIUH;

* a/IEKBATHOE UCIOJIb30BAHUE PEUEBBIX CPEICTB AJIS YUACTHUS B TUCKYCCUU U
apryMEHTAalliU CBOCH MO3UIMH, YMEHHE NIPEACTABISATh KOHKPETHOE COJIEPKAHHE C
COOOLIEHNEM €ro B IMCbMEHHON M YCTHOM (hopMe, onpeaeneHne crnoco0oB B3auMOIEHCTBHYS,
COTPY/ZHUYECTBO B MOUCKE U cOope nH(popMaLny;

* OllpeJieNIeHue CII0COO0B B3aUMOJIEHCTBUS, COTPYIHUYECTBO B IIOMCKE U cOOpe
nHbOpMaINY, YIaCTHE B JHAJIOTe, IUIAHUPOBAHHUE OOIINX CIIOCOOOB pabOTHI, MPOSIBIICHHUE
YBa)KUTEJILHOTO OTHOILEHUSI K JPYTUM YYalUMCS;

* OMHCaHUE COJICPIKAHUS BBITIOIHAEMBIX JICHCTBUH C LIEJIbI0O OPUEHTUPOBKH B
IPEIMETHO- IPAKTUYECKOH e TeTbHOCTH;

* YMEHHSI YYUTHIBATh PAa3HbIE MHEHHS U CTPEMUTHCS K KOOPIMHALUY Pa3TMIHBIX
MO3ULMN B COTPYJHUYECTBE;

* (opmynupoBaTh COOCTBEHHOE MHEHHUE U MMO3UIINIO, apTYMEHTUPOBATH U
KOOPAMHUPOBATh €€ C MO3ULUAMU MAPTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE 0OIIEro
pelieHus B

COBMECTHOH JIeSITENbHOCTH;

* OCYIIECTBISTH B3aMMHBII KOHTPOJIb H OKA3bIBATh B COTPYIHUYECTBE HEOOXOMMYIO
B3aMMOIIOMOIITb;

* IUIAHUPOBATH 00IIKE CITOCOOBI pa0OTHI; OCYIIECTBIISITH KOHTPOJIb, KOPPEKIIHIO,
OLIEHKY JielicTBUI MapTHEPA, yMETh YOEKAaTh;

* UCIIOJIB30BAaTh aJICKBAaTHBIE S3BIKOBBIC CPEACTBA JJISi OTOOPaKEHUS CBOMX YyBCTB,
MBICJIEH, MOTUBOB U MOTPEOHOCTEN; 0TOOpaXkaTh B peuH (onucaHue, 00bsICHEHHE)
coJiep’KaHue COBEPIIAEMbIX JEHCTBUI, Kak B (opMe IPOMKON COLIMATU3NPOBAHHOMN pedH, TakK
U B opMe BHYTpPEHHEH peyn;

* pa3BHBAaTh KOMMYHHKATHBHYIO KOMIIETECHIIUIO, HCITOJB3YsI CPEJICTBA YCTHOU U
MUCHbMEHHOW KOMMYHHKAIIMK IPU paboTe ¢ TEKCTaMU y4eOHUKA U JOTIOJIHUTEIbHON
JTUTEPATypOid, CIPAaBOYHBIMHU TAOJIUIIAMH, TIPOSIBISATH TOTOBHOCTh K YB2YKCHUIO HHON TOUKH
3peHHst IPU 00CYXKIEHUH PE3YIbTATOB BHIIIOJHEHHOM padOoThI.

4. B IHEJIEBOM PA3JIEJIE B nynkte «1.2.4. IlpeamerHble pe3yabTaTbl» MOAIIYHKT
«1.2.4.
12. ®usnka» KOHKPETH3HPOBATH CIEAYIOIIMM YTOUHEHHBIM COJIEPKAHUEM:

IInanupyemvie npeomemmuvie pe3ynrbmamol 0C80€HUs yueOH020 npeomema « Puzuxay»
obyuarowumucsa 7-9 knaccog (¢ ucnonrvzosanuem 060py008aHus yenmpa oopazoeanisl
ecmecmeeHHO-HAaAYYHOU U mexHoi02uieckol nanpasienHocmeti « Touxa Pocmay)

Obyuarowuiics noay4um 803MOHNCHOCMb 011 (POPMUPOBAHUS CLEOVIOUUX NPEOMEMHbIX
pe3yibmamos:

®  3HaHUA O MPUPOJIE BXKHEHIINX (PU3MUECKUX SBICHUHN OKPYKAIOLIET0 MUPA U
MOHUMAaHHE CMbICNIA (PU3NYECKUX 3aKOHOB, PACKPBHIBAIOIIUX CBSA3b U3YUYEHHBIX SIBIICHHIA;

e  yMEHHS MOJIb30BaTHCS METOJAaMH HayYHOTO MCCIIE€IOBAHUS SABJICHUN PUPOIBL,
MIPOBOAMTH HAOIIOI€HNUS, TNIAHUPOBATh U BBINOIHATH SKCIIEPUMEHTHI, 00pabaThiBaTh
pe3yabTaThl U3MEPEHUH, IPEJICTABIATH PE3YAbTaThl U3MEPEHUN C TOMOIIBIO TaOIHII,
rpadgukoB u Gopmys, OOHAPYKUBATh 3aBUCUMOCTH MEXKTy PU3MUECKUMHU BETUINHAMH,
OOBSICHATH MOJTY4YE€HHBIE PE3yJIbTAThI U JIeNIaTh BHIBO/IbI, OLIEHUBATH I'PAHMIIBI TOTPELTHOCTEN



pe3yiabTaTOB U3MEPEHU;

®  yMEHMS NPUMEHATh TEOPETUUYECKUE 3HAaHU N0 (PU3HKe Ha MPaKTUKE, peuIaTh
¢busnveckre 3a1a4i Ha IPUMEHEHHUE MOJTYYeHHBIX 3HAHUM;

. YMEHHS U HaBbIKU IPUMEHSATh MOTy4YeHHbIC 3HaHUS AJI11 O0BSCHEHUS PUHIUIIOB
JNEUCTBUS BAXKHEMIINX TEXHUYECKUX YCTPOMCTB, PELICHHS NPAKTUYECKUX 3a]ad
IMOBCEAHEBHON >KU3HH,

. o0ecrnieueHurs 0€30MacHOCTH CBOEH KU3HH, PAllMOHATBHOTO TPUPOIOIOIB30BAHUS U
OXpaHbl OKPYKaroUIEil CpeJibl;

e (opmMupoBaHHe yOSKICHHS B 3aKOHOMEPHOH CBSA3H 1 TIO3HABAEMOCTH SBJICHHMA
IIPUPO/BI, B 0OBEKTUBHOCTH HAYYHOI'O 3HAHUS, B BBICOKOM [IEHHOCTH HAYKU B Pa3BUTUU
MaTepHaIbHON U JyXOBHOM KYJIbTYPHI JIIOJICH;

®  DPa3BUTHE TEOPETUUECKOTO MBIIUICHUS HA OCHOBE ()OPMHUPOBAHUS YMEHHMA
yCTaHABIUBAaTh (DAKThI, pa3INdaTh IPUUUHBI U CIICJCTBUS, CTPOUTH MOJICTH U BBIJIBUTAThH
TUIOTE3bl, OTBICKUBATh U (DOPMYJIUPOBATH I0KA3aTEIbCTBA BHIABUHYTHIX THIIOTE3, BHIBOJIUTH
U3 SKCIIEPUMEHTAIBHBIX (PAKTOB U TEOPETHUECKUX MOJIeNIeH (PU3NIECKUE 3aKOHBI,

® KOMMYHUKAaTHBHBIE YMEHHUS: JOKJIAJbIBATh O pE3yJIbTaTaX CBOErO UCCIIECIOBAHNU,
y4acTBOBaTh B AUCKYCCUH, KPATKO U TOUYHO OTBEYATh HA BOIIPOCHI, UCIIOJIb30BaTh CIPABOYHYIO
JUTEPATypy U APYrre NCTOYHUKH WH(OPMAIIHH.

[IpenMeTHbIe pe3ynbTaThl 00yueHus (PU3HKE B OCHOBHOM IIKOJIE IPEICTABICHbBI B
CoJIep’KaHuU Kypca [0 TeMaM B pabouyux NporpamMmax K Kypcy.

5. B LEJIEBOM PA3JIEJIE B nynkre «l.2.4. IIpenmerHbie pe3ynabTaTbi»

MOITYHKT
«1.2.4.14. Xumusi» KOHKPETU3UPOBATH CIECAYIOUIUM YTOUYHEHHBIM COACPHKAHUEM:

IInanupyemvie npeomemusie pe3ynbmanivl 0C80eHUsl Y4eOH020 npeomema « Xumusy
obyuarowumucsa 8-9 knaccog (¢ ucnonrvzosanuem 060py008aHUs YeHMPO8 0OPA308aHUS
ecmecmeenHO-HaYYHOU U mexHolo2uieckou nanpasnennocmeil « Touka Pocmay)

Obyyarowuiica Hay4umcs:

®  [IPUMEHSATh OCHOBHBIE METO/Ibl IO3HAHUS: HAONIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT;

® ONHUCHIBaTb CBOMCTBA TBEPIBIX, JKUJAKHX, TIa3000pa3HbIX BEILECTB,

BBIJIETISS UX CYIIECTBEHHBIE IIPU3HAKY;
®  pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, aTOMHO-MOJIEKYIIPHON
TEOPHH;

e pa3nuYaTh XUMHUYECKHEe W (U3MUECKHUE SIBIICHUS, HA3bIBaTh MPU3HAKU U
YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUi;

e coOmonatek npaBuiia 0e30macHoON padoThI MpY MPOBEACHUU OIIBITOB;

®  TI0JI30BATHCA JAOOPATOPHBIM 000PYAOBAHUEM H MOCYI0M;

®  TOJyYaTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

o XapaKTCPU30BaTh (1)I/ISI/I‘~ICCKI/IG U XUMHYECKHE CBOMCTBA OCHOBHELIX KJIACCOB
HEOPTaHMYECKUX COCAMHEHU, TPOBOAUTH OTBITHI, TOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA
HU3YUYCHHBIX KJIIACCOB HCOPTaHNYCCKUX BCIICCTB,

®  pacKpBIBaTh CMBICI MOHATHUS «PACTBOP», BHIYUCISATH MAaCCOBYIO JOJIO
PacTBOPEHHOIO BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI € ONPEAeIEHHON MacCOBOM 10J1ei
PacTBOPEHHOTO BEIIECTBA;

®  XapaKTepU30BaTh 3aBUCUMOCTHh (PH3NUECKUX CBOMCTB BEIIECTB OT THUMA
KPUCTAITUNYECKON PEIIETKH, ONPEAETATh BUI XUMHUECKOHN CBSI3U B HEOPTAaHHUECKUX
COCIMHECHUSAX;

®  pacKpbIBaTh OCHOBHBIE MOJOXKEHHS TEOPUH AIEKTPOIUTUIECKON JUCCOIUAIIIH,
COCTaBJIATh YPaBHEHUS dIEKTPOIUTHUECKON NUCCOIMAIIMU KUCTIOT, IIeTIoueH, conel u
peakIii HFOHHOTO OOMEHa;

®  PacKpBIBAaTh CYIIHOCTh OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUiA, OTIPEACTIATh
OKHUCJIUTETHh U BOCCTAHOBUTENb, COCTABIIATh YPABHEHHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX



peaKuuii;

e  Ha3bpIBaTh (PAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUUECKON PEeaKInH;

®  XapaKTEepU30BaTh B3aMMOCBS3b MEKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMHU
HEMETAJIJIOB U METAJLIOB,;

®  [IPOBOJUTH ONBITHI IO MOITYUYEHHUIO U U3YYEHUIO XUMUYECKHUX CBOMCTB Pa3InYHbIX
BEIIECTB;

® TIpaMOTHO 0OpaIIaThCs C BEIIECTBAMU B IIOBCEIHEBHOM JKU3HU.

Oodyuarouguiica noayuum 603MOHCHOCHb HAYUUMbCA:

®  8bI08UCAMD U NPOBEPSMb IKCNEPUMEHMATLHO 2UNOME3bL O XUMUYECKUX CEOUCMBAX
gewjecms Ha OCHOBe UX COCMABA U CIMPOEHUSL, UX CHOCOOHOCIU 6CIYNAMb 8 XUMUYECKUE
peakyuu, o xapakmepe u npoOYKmax paziuyHulxX XUMUYeCKUX peaKyuii,

®  Xapakmepuzoeamwv ewjecmea no coCmaegy, CmpoeHuIo U C80UCMeam,
YCMAaHasIUueams npu YUHHO-CIeOCMEEHHbLE CEA3U MeNCOY OAHHbIMU XAPAKMEPUCTNIUKAMU
seujecmesa;

® cocmaenamb MONEKYIApHblE U NOIHble UOHHbIE YPABHEHUS NO COKPAWEHHBIM
UOHHBIM YPAGHEHUAM,

®  NPOCHO3UPOBAMb CHOCODHOCMb BeujeCmaea NPOAGIAMb OKUCIUMENbHbLE UTU
80CCMAHOBU MeNbHble CEOUCMBA C YUEMOM CMeneHell OKUCIEHUS 2NEMEHMO8, 8X00AUUX 6 €20
cocmae;

®  gbI0BUCAMD U NPOBEPAMb IKCHEPUMEHMANILHO SUNOME3bl O Pe3yIbmamax
8030elicmeus pasiuidnblx PaKmopos Ha usmeHeHue CKOpoOCmu XUMUUECKOU peakyuu;

®  UCNOB306aMb NPUOOPEmEHHbIE 3HAHUA OJiA IKOLO2UUECKU 2SPAMOMHO2O0
nogeoeHust 8 oKpydcarouleli cpeoe;

®  UCnoaL308aMb NPUOOPEMEHHDLE KNI0UeBble KOMNEMeHYUU NPU GbINOIHEHUU
NPOEKmo8 U peueHuU y4ueOHo-Uccied08amenbCKux 3a0ay no Usy4yeHuIo ceoLcms, cnocobos
NOLYYEHUs U PACNO3HABAHUS BEUeCmE;

®  00BbEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECNEAX U XUMUYECKUX NPOYECcax,

®  0CcO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHUL NO XUMUU O NPAKMUYECKOU
0esamenbHOCMU Ye08eKa,

o €030a8amv MOOeNU U cxembl 0I5l peuleHus Y4eOHbIX U NOZHABAMENbHbIX 3A0aU;
HOHUMAMb He0OX0OUMOCHb COONI00EHUS NPEONUCAHULL, NPeOdla2aeMblX 8 UHCMPYKYUSIX NO
UCNONb30BAHUIO NEKAPCME, CPEOCME ObIMOGOU XUMUU U OP.

6. B LEJIEBOM PA3JIEJIE B nmynkre «1.2.4. IlpeamerHbie pe3yiabTaThD»

TIOJIITYHKT
«1.2.4.13. buonorus» KOHKPETU3UPOBATH CIEAYIOIINM YTOUHEHHBIM COJIEPKaHUEM:

IInanupyemvie npeomemmvlie pe3yibmamsl 0C80€HUs YueOH020 npeomema «buono2usy
obyuarowumucsa 5-9 xnaccog (¢ ucnonrvzosanuem 060py008aHUs YeHMpos 0OPA308aHUs
ecmecmeeHHO-HAaAyYHOU U mexHoo2uieckou Hanpasiennocmeti « Touxa Pocmay)

1) dbopMupoBaHUe IECHHOCTHOTO OTHOLICHHS K KHBOM IPUPOE, K COOCTBEHHOMY
OpraHu3My; TOHUMaHHE POJIH OMOJIOTUU B (JOPMHUPOBAHUHU COBPEMEHHOMN
€CTeCTBEHHOHAYYHOM KapTHHBI MUPa;

2) yMeHHE MPUMEHSTh CHCTEMY OMOJIOTUYECKUX 3HAHUIT: PACKPHIBATH CYIIHOCTh
’KHMBOT'0, Ha3bIBaTh OTJINYHUS )KUBOTO OT HEXHBOT'O, IEPEYUCIATH OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3zaiyu, (yHKIHOHUPOBAHUS 00BEKTOB, SIBJICHHUH, IIPOIIECCOB YKUBOH MPHUPOJIBI,
HBOJIIOIMOHHOTO PA3BUTHUSI OPTaHUYECKOTO MUPA B €r0 €JMHCTBE C HEXXHUBON MPUPOJIOIL;
c(OpMHUPOBAHHOCTH MPEACTABIEHUI O COBPEMEHHOM TEOPUH IBOJIOLUN U OCHOBHBIX
CBHJIETENILCTBAX 3BOJIOINH;

3) BiajicHUE OCHOBAMH MMOHATUITHOTO ariapaTta i HayqHOTO s3bIKa OMOJIOTHH:
UCIOJIb30BAHNE U3YYEHHBIX TEPMUHOB, TOHATUH, TEOPHi, 3aKOHOB U 3aKOHOMEPHOCTEH J1s
00BsACHEHHS HAOJI0TaeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHUI M MPOIECCOB;

4) mOHUMaHUE CIIOCOOOB MOJTyYCHHUSI OMOJIOTUYECKUX 3HAHUI; HAIMYUE OTBITA



UCITIOJIb30BAHUS METOI0B OMOJIOTHH C IIEbI0 H3yYEeHHUS KUBBIX 00BEKTOB, OMOJIOTHUECKUX
SIBJICHUH U MPOLIECCOB: HAOII0I€HUE, ONMCAHKE, IPOBEICHNE HECIOKHBIX OMOJIOrMUECKUX
OTIBITOB M SKCIIEPUMEHTOB, B TOM YHCJIE C HCIIOJIb30BAaHHEM aHAJIOTOBBIX U U (POBBIX
IpuOOPOB U UHCTPYMEHTOB;

5) yMeHue xapaKTepu30BaTh OCHOBHBIC IPYIIIbI OPraHU3MOB B CHCTEME OPraHHYECKOTO
Mupa (B TOM YMCJIe BUPYChl, OAKTEPUH, PACTEHUS, TPUOBI, )KUBOTHBIE): CTPOEHUE, ITPOLIECCHI
KU3HEIEATENIbHOCTH, UX IIPOUCXOXKACHNE, 3HAUEHHUE B IPUPOJAE U KU3HU YEIOBEKA;

6) ymeHHe OOBSCHATH MOJOKCHUE YEIOBEKa B CHCTEME OPraHMYeCKOro MUpa, ero
IIPOUC- X0XKJIEHUE, CXOJICTBA U OTJINYMUS YEJIOBEKA OT KUBOTHBIX, XapaKTEPU30BaTh CTPOCHUE
U TIPOLIECCHI )KU3HEEATEIbHOCTH OPraHu3Ma YeJI0BeKa, €ro MPUCIOCOO0IEHHOCTh K
Pa3IMYHBIM 3KOJIOTHYECKHM (DaKTOpaM;

7) yMeHHE ONHUCHIBATH KICTKU, TKAHU, OPTaHbl, CHCTEMbI OPIaHOB M XapaKTePH30BaTh
BaXHEUIIIME OMOJIIOTUYECKHE TIPOIIECCHl B OPraHU3MaXxX PacTEHHM, )KUBOTHBIX U YEJIOBEKA;

8) chopMHUPOBaHHOCTH MPEACTABICHHUI O B3aUMOCBSI3H HACIICIOBAHHSI TIOTOMCTBOM
MIPU3HAKOB OT POAUTENLCKUX (POPM C opraHu3anueil KIeTKU, HATMYUEM B HEH XpOMOCOM Kak
HOCHUTEJIEH HACIeCTBEHHOM nH(popMalnu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HAcJel0BaHUs
[IPU3HAKOB;

9) chopMUPOBaHHOCTH MTPEACTABICHUI 00 OCHOBHBIX (haKTOpax OKpYKaIoIIei cpe/ibl,
UX POJIU B )KM3HEAEATEIbHOCTU U 3BOJIIOLUN OPTaHU3MOB; IIPEJICTaBICHUE 00 aHTPOIIOT€HHOM
(dakTope;

10) chopMUPOBAHHOCTH MPEACTABICHHI 00 IKOCUCTEMAaX U 3HAUYCHUH
O61opazHo00pasus; 0 r100abHBIX KOJIOTHYECKUX MpodiieMax, CTOSIINX Mepes]
YeJIOBEYECTBOM U CIIOCO0aX UX MPEOJOICHUS;

11) ymeHue pemarh y4eOHbIe 3aa41 OUOIOTHYECKOTO COJICPIKAHMS, B TOM YHCIIC
BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, IPOBOAUTH Pacu€Thl, A€aTh BbIBOJbI HA
OCHOBAHUU TOJIY4YEHHBIX PE3yIbTaTOB,;

12) ymMeHue co3aaBaTh U IPUMEHSTH CIIOBECHBIC M IpapUueCKUe MOJICIHN JIJIsI
OOBSICHEHUS] CTPOEHHUSI JKUBBIX CUCTEM, SIBJICHUH U IPOLIECCOB KUBOW MPUPOIBI;

13) noHuMaHue BKJIa/Ia POCCHIUCKUX M 3apYOSIKHBIX YUEHBIX B PA3BUTUE OMOJIOTHYCCKUX

Hayk,

14) BnaneHue HaBbIKAMU pabOTHI ¢ MHPOPMAIHEH OUOIOTUYECKOTO COACPIKAHNS,
IIPEJCTaBICHHO B pa3HOil popme (B BHJIE TEKCTa, TAOJMYHBIX JaHHBIX, CXEM, IPa(UKOB,
auarpamm, Mojesnei, u300pakeHui ), KpUTUYECKOro aHaIu3a HHPOPMAIMK U OIICHKH €€
JOCTOBEPHOCTH;

15) yMeHue IUTaHUPOBATH O] PYKOBOJICTBOM HACTAaBHHUKA M MTPOBOJIUTH YUECOHOE
HCCIIeIOBAaHUE WIIM IPOEKTHYIO paboTy B 00J1acTH OHMOJIOTHH; C YI€TOM HaMEUEHHOH LeH
(dbopMynpoBath MpodiieMy, rTHnoTe3y, CTaBUTh 3a/1a4M, BHIOMPATh a/IeKBaTHbIE METOBI JJIs
uX peueHus, GopMyIHpOBATH BBIBObI; MMyOIMUHO MPEACTABIATH OJy4YEHHbBIE PE3yIbTAThI;

16) ymeHHMe UHTErPUPOBATH OMOJOTHUECKUE 3HAHUS CO 3HAHUSIMH JPYTUX YUEOHBIX
IIPEIMETOB;

17) chopMHPOBAaHHOCTH OCHOB 3KOJIOTHUECKON IPaMOTHOCTH: OCO3HAHHE
HE00XO0AMMOCTH JIEHCTBHIA IO COXPAaHEHHUIO OMOPa3HOOO0pa3Us U OXpaHe MPUPOTHBIX
9KOCHCTEM, COXPAHEHUIO U YKPEIJICHUIO 3/I0POBBS UEJIOBEKA; YMEHUE BbIOUPATh 1LIE€JIeBbIE
YCTaHOBKH B CBOMX JIEHCTBUSAX U MOCTYNKAX I10 OTHOIIEHUIO K )KUBOM NPUPOJE, CBOEMY
3/I0pPOBBIO U 3/IOPOBBIO OKPYKAIOIIINX;

18) ymeHwue ucnoiap30BaTh MPUOOPETCHHBIC 3HAHUS U HaBBIKH JJIS 3I0pOBOTO 00pasza
KHU3HHU, cOATaHCUPOBAHHOTO MUTaHUS U (PU3NUECKON aKTUBHOCTH; HEMIPUSITHE BPEAHBIX
IIPUBBIYEK U 3aBUCHMOCTEN; YMEHHE TPOTUBOAECHCTBOBATH JUKEHAYUYHBIM MAaHUITYJISALASAM B
00J1acTH 3/10pOBbS;

19) oBnaneHue nmpreMamMH OKa3aHUs MEPBOM OMOIIN YEIOBEKY, BEIPAIIBAHUS
KyJIbTYPHBIX PACTEHHH U yX0/1a 32 JOMAIIHUMH KUBOTHBIMU.>

7. B COJAEPXATEJIbBHOM PA3JIEJIE B nyHkT «2.1. IIporpamMmma pa3Butust



YHUBEPCAJIBbHBIX YUEOHBIX JACHCTBHM, BKIOUatoas (OpMUpOBaHHE KOMIIETEHIIHHA
oOy4Jaroruxcsi B 00J1aCTH UCIIOJIb30BaHUS HH(DPOPMAITMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, y4eOHO - HCCIIEeI0BATENbCKON U MTPOEKTHOM IEATEIIEHOCTHY 100aBUTh TOITYHKT
«2.1.13. Onucanue 0ocoOEHHOCTEH, OCHOBHBIX HAIPABICHUA Y4eOHO-UCCIIEI0BATEILCKON U
MPOEKTHOM JIeATEIILHOCTH 00YYaIOLINXCsl, METOJI0B 00yueHHs1, 00pa30BaTEIbHBIX TEXHOJIOTUH,
o0ecreunBarIIUX OCBOEHUE 00YYaIOIIMMHCS OCHOBHBIX 00111€00pa30oBaTeNbHbIX IPOrpaMm
U POBOro, ECTECTBEHHOHAYYHOT'0, TEXHUYECKOTO U TYMaHUTAapHOTO Mpoduieil B paMKkax
UCIOJIb30BaHUs KOMIUIEKTa 000pyaoBanus LlenTpa oOpa3oBaHus €CTECTBEHHO-HAYYHON U
TEXHOJIOTUYECKOM HarpapiieHHOCTEN «Touka pocTtam) CIeayromero CoIepKaHus:

2.1.13. Onucarnue ocobenrnocmelti, OCHOBHbIX HANPABIEHUL Y4eOHO-
Uccne008amenbCKoll U NPOeKmHOoL 0esimelbHOCMU 00YYaouuxcs, Memooos 00yueHus,
006pazosamenvHblX MeXHON02Ul, 00ecneyusaruux ocoenue 00y4arUuUMUcs OCHOBHbBIX
00Weobpasz06amenbHblX  NPocpamMM  YUPPOoB02o,  ecmecmeeHHOHAYUHO2O,
MexXHU4ecKo20 U 2yMAHUmMapHo20 npoguiell 8 pamKax UCnoib308aHUs KOMNIEKmMa
obopyooeanus L{enmpa 06pazoeanuss ecmecmeeHHO-HAYYHOU U MEXHOI02UYECKOl
HanpasnenHocmeul « Touka pocmay

Komnnexm obopyoosanus ona ocnawenus Llenmpa oopazosanusi ecmecmeenHo-
HAY4HOU U MmexHono2uyueckol Hanpasiennocmeti « Touka pocmay cpopmuposan ¢ yuemom
PA0a NPUHYUNO8, 8 MOM Hucie:

Ipunyun npeemcmeennocmu cucmem obopyoosanus. O60pynoBaHUE ISl IPOBEACHUS
YUEHHYECKUX MPAKTHYECKUX PAa0OT SIBJISETCS OOLINM I yPOBHEH OCHOBHOTO OOIIETO U
cpenHero obmiero oopazoBanus. B cucreme HarisaIHBIX CPEACTB OOyUEHUS U
JEMOHCTPAIIMOHHOTO 000PYI0BaHMS UMEIOTCS 0a30BbIE AIIEMEHTHI, 00II1E 1JIsI OCHOBHOTO
obmiero u cpennero oduiero oopasosanus. Lludpoas nmaboparopus u o0opynoBaHue 00IIETO
Ha3HAYEHUS MO3BOJISIOT 00ECIIEUNBATh JEATENbHOCTh 00YYatOIMUXCsl Kak B OCHOBHOM, TaK U B
CTaplIei 1IKoJe, a B COBOKYIHOCTH C IU(PPOBBIMH JTa00paTOpUsiMU 110 PU3UKE, OHOJIOTHH U
XMMHUHU — IPAKTUYECKYIO IeATEIILHOCTh B paMKaX U3y4eHHsI €CTECTBEHHOHAYYHBIX MTPEIMETOB
B 10-11 xnaccax Ha yriyOJIeHHOM ypOBHE.

Ipunyun couemanus K1accudeckux u coO8PEMeHHbIX CPeocme UsMepeHull u cnocobos
9KCNEPUMEHMANILHO20 UCCIe008anUs A6neHull. B cocTaB 000py10BaHUS BXOIAT KIACCUYECKUE
cpezacTBa U3MepeHus (HanpuMep: JMHAMOMETPHI, CTPEIOYHBIE aMIIEPMETP B BOJIBTMETP) U
¢ poBble TPUOOPHI (HanpuMep: UPPOBBIE BEChI, CEKyHI0MEp) U 1aTuuku. ColmoieHune
ATOTO MPHUHIIMIIA UMEET 0C000€ 3HAUCHHE JIJIsl YPOBHSI OCHOBHOTO 00I1IeT0 00pa3oBaHus,
MOCKOJIBKY 37I€Ch TPOMCXOTUT 3HAKOMCTBO CO CIIOCOOaMU U3MEPEHUs GU3UUECKUX BEITHUHUH,
(dbopmupyeTcsl TOHMMaHUE IPUHIIAIIOB EHCTBUS aHAJIOTOBBIX N3MEPUTEIFHBIX TPHOOPOB U
obecreynBaeTcs Mepexo/l K UCIOIb30BaHUI0 MHCTPYMEHTOB IM(PpoBOil 1abopaTopHH.

Ipunyun npuopumema yuenuuecko2o IKCnepUMeHma 0ns pearu3ayuu CUCmemHo-
oesmenbHOCmHo20 nodxoda. Peann3aiusi CHICTEMHO-I€ATeIbHOCTHOTO MOAX0/1a B 00y4eHUn
€CTeCTBEHHOHAYYHBIM ITpeaMeTaM 0a3upyeTcsl B IEPBYIO OYepeb Ha BOBJICUCHUH
o0yJaroImuxcs B IPaKTUYECKYIO 1€ATEIbHOCTh 0 IPOBEICHUIO HAOIIOJCHUI U OIBITOB.
[TosTOoMy 3HaUMTEHHAS YaCTh HAOIIOIEHHUH U OIBITOB, KOTOPHIE B TPATUIIHOHHONH METOINKE
IpeJUIarajich Kak J€eMOHCTPAI[MIOHHBIE, IEPEHECEHBI B pa3ps]l ydeHHYeckux padbot. Crneayer
OTMETHTB, YTO B HACTOSIIEE BpeMs H3ydeHHE PU3UKH, XUMHH U OMOJIOTHH B OCHOBHOH IITKOJIE
1 Ha 6a30BOM YpOBHE CTaplIel MIKOJIbl OPUEHTUPYETCS HA OCBOSHHE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH, KOTOpO€ UJIET Yepe3 pa3BUTHE CIIOCOOHOCTEN yUyalluxcsl aHAIM3UPOBATh
pa3Ho00pa3HyI0 €CTECTBEHHOHAYYHYIO HH()OPMAIIUIO M HCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS
JU1s 0OBSCHEHUS SBJICHUM U MPOLIECCOB OKPYKAIOLIET0 MUPA; TOHUMATh OCOOEHHOCTH
WCIOJIb30BaHUSI METOJIOB €CTECTBO3HAHUS JJIsl TONyYEHUSI HAYYHBIX TaHHBIX; IPOSBISAThH
CaMOCTOSITEITFHOCTh CY)KJICHHH U TIOHUMATh POJIb HAYKH M TEXHOJIIOTUIECKAX HHHOBAIUN B
pa3BUTHUHU OOIIECTBA; OCO3HABATh BAXKHOCTh HAYUHBIX UCCIICIOBAHUIA U UX CBS3b C HALITUM
MaTepHATLHBIM OKPY)KEHHEM U COCTOSTHUEM OKPYKaIOIIeH CPeIbl.

OpueHTalius Ha €CTeCTBEHHOHAYYHYIO TPAMOTHOCTH MPEANoaraeT akeHT Ha



METOJIOJIOTHUIO HAYKH U HAMIPSMYIO CBSI3aHO KaK ¢ OOIIMM YHCJIOM YYEHHYECKHX OIBITOB B
KypCax eCTeCTBEHHBIX HayK, TaK U HaIPaBJIEHHOCTHIO UX Ha (OPMUpPOBAHUE
CaMOCTOSITEIILHOCTH JICHCTBUI P MPOBEACHUN HAOIIOICHUN, U3MEPEHUN 1 HCCIICIOBAaHUH.

Hcnonvzosanue cpedcme nHaziaoHocmu u yuebHo2o 060py008anus 8 yueOHOM npoyecce
HAanpaeieHo Ha 8bINOJIHEeHUS CLeOVIOUUX QYHKYUL.

e oOecrieunBarOT O0JIee MOJHYIO M TOYHYIO MH(MOpMAIUI0 00 M3ydyaeMOM SIBIICHUH
WK 00BEKTE U TEM CaMbIM CIIOCOOCTBYIOT IMOBBIILICHUIO KAUYeCTBA O0YUCHUS;

®  [IOMOTalT B MAKCUMAJIbHOI Mepe Pa3BUTh MO3HABATEIbHBIC MHTEPECH] YUALUXCS;

®  TIOBBIIIAIOT YPOBEHb HATJISITHOCTH U JIOCTYITHOCTH OOY4CHUS;

®  YBEINMYMBAIOT OOBEM CAaMOCTOSATEIBHOM pPabOTHl YYalIMXCS HA YPOKE W
BHEYPOUYHOU JAEATENBHOCTH;

® CO3JAalOT YCJOBHMS Uil OpraHMU3alMM  [PAKTUKO-OPUEHTHUPOBAHHOU

MIPOEKTHOM U UCCIIEIOBATENBCKON IEATENBHOCTH;

®  JJal0OT BO3MOXKHOCTb JIOCTYIHEE U TIy0)Ke PacKpbITh COAEpkKaHHE ydueOHOTro
MaTepuaia, CllocCOOCTBYIOT (POPMHUPOBAHUIO Y yUAITUXCS MOJIOKUTEIbHBIX MOTUBOB
o0OydeHusl.

Baxwnerieii yactpro ocHaiienus Llentpa «Touka pocta» siBiiseTcss nuppoBast
J1aGopaTopus, IepeveHb JaTYMKOB KOTOPOM MO3BOJISIET MCIIOIB30BATh ATy JIAOOPATOPHUIO
MpU U3Y4YeHUU (U3UKHU,

XUMUH 1 OMOJIoTHH. BBeIeHHEe B IIKOJIBHBIN SKCIIEPUMEHT U(DPOBBIX TATIUKOB IS
perucTpalnuy pa3InyHbIX BEJIMYUH U BO3MOXKHOCTH UCIIOJIb30BaTh KOMIbIOTEP (cMapThOH
WM TUTAaHIIET) JUIS PacYeTOB U OPOPMIICHHSI PE3yIbTaTOB OIBITOB, TIO3BOJISCT nepetmu Ha
HOBblU KAYeCMBeHHbIL YPOBEHb NPOBEOeHUs. USMEPEHULL, YAPOCIUB NPOYECC USMEPEHULL U
nosvicug ux mounocms. llosiBinenne nudpoBhIX TEXHOJIOTHIA B TA0OPATOPHBIX paboTax
MOBBIIIAET UX AKTYaJIbHOCTh U IPUBJIEKATEIbHOCTh B CO3HAHUHM COBPEMEHHOI'O IIKOJIbHUKA,
YCHIIMBAET HAIJISITHOCTh KaK B XOJI€ OIBITOB, TaK M IMPH 00pabOTKe pe3ynbTaToB ¢
MCIOJIb30BaHHUEM IIPOrPAaMMHBIX CPeACTB. [[i1s SKCIepuMEeHTOB 110 OMOJIOTUU U XUMUU ITO
SIBJIICTCSL 3HAYMMBIM TIEPEXO0JIOM OT Ka4SCTBCHHBIX HAOIOICHUHN U OIBITOB K
KOJIMYECTBEHHBIM 3KCIIEPUMEHTAM.

Ucnons3zoBanne mudpoBoit 1abopaTopuu CyleCTBEHHO U3MEHSET MOIXO0bI K
MIPOBEJICHUIO U JIEMOHCTPAIIMOHHBIX, U YYEHHUECKUX OMBITOB. Mcronb30BaHuE IUPPOBBIX
JATYMKOB B KQUE€CTBE U3MEPHUTEIHHBIX HHCTPYMEHTOB U3MEHSET MOIXO0/IbI K MMPOBEACHHUIO
MPSMBIX U3MEPEHUN (U3NYECKUX BETUUHH.

TpaauioHHO B Ka4eCTBE CPEICTB U3MEPEHUSI HCIIOJIb30BAIIUCH MPOCTEUILINE
WHCTPYMEHTHI (phIuaKHbIE BECHI U Pa3HOBECHI, MEH3YPKa, THHAMOMETP, TEPMOMETP) U
CTpeoYHbIe TPUOOPHI (AMIIEPMETP U BOIBTMETP).

Hcnonb3oBanue ¢ poBbIX JaTYNKOB MO3BOJIAET HA COBEPIIEHHO IPYTOM
KaueCTBEHHOM YPOBHE MPOU3BOJAUTH U3MEPEHUSI BPEMEHH, PACCTOSIHUSI, UMETh BO3MOKHOCTh
PETUCTPUPOBATH M HAOIOIATh U3MEHEHHE BO BpEMEHH TaKUX BEJTMYMH KaK TeMIleparypa,
ANEKTPUYECKOE HaNPsLKEHNE, CUJ1a TOKA U T. 1. DTH BO3MOYKHOCTHU MO3BOJISAIOT, HAIIPUMED, Ha
ypoKax (pU3UKU C BBICOKOI TOYHOCTHIO U3MEPUTH MTHOBEHHYIO CKOPOCTH Tella, IBHXKYIIErocs
HEpaBHOMEPHO, HAOII0JaTh B IMHAMUKE MTPOLIECC NEKTPOMArHUTHON MHAYKIINH,
BO3HHUKHOBEHHE

Y U3MEHEHUE UHAYKIIMOHHOTO TOKa, UCCIEA0BaTh U3BMEHEHUE TEMIIEPATYPHI C TEUEHHUEM
BPEMEHH B MPOIIECCE YCTAaHOBJICHUS TEIJIOBOIO PaBHOBECHUS U T.JI.

Ha ypoxax 6monoruu nosiBIsieTcsi BO3MOKHOCTD MOJYYUTh KOJTHUECTBEHHBIC JAHHBIE
MIPU TPOBEJICHUH OTBITOB, HAIIPUMEP: TIPH OTPeACIICHUH (PaKTOPOB, BIUSAIOMINX HA CKOPOCTh
nporiecca GOTOCHHTE3a, IPU U3YYSHHUH JIbIXaHUsI KOPHEW U TUCTHEB, PU HCCIET0BAHUN
YCJIOBUH IIPOpPAcTaHus CEMSH U T. JI.

Ha ypokax xumMuu Ha KOJTHYECTBEHHBIA YPOBEHB MEPEXOAT MPAKTUYECKUE PAOOTHI IO
M3YYEHHUIO MpoIiecca AIEKTPOIIN3a, UCCIIEOBAHNE IK30TEPMUUECKUX U SHIOTEPMHUUECKUX



peakIuii, TerI0Boro 3¢ ¢exra ropeHus ToIrBa U T. 1. C UCTIOIb30BaHUEM TPATUIIMOHHBIX
«@HAJIOTOBBIX» CPE/ICTB NOJOOHBIE U3MEPEHHUS BBINIOJIHUTH HEBO3MOKHO.

Jnist paboThl ¢ HU(POBBIMU AATYMKAMH UCHIOIB3YETCs CIIEIMATbHOE IPOTPAMMHOE
o0ecreyeHre, yCTaHOBJIIEHHOE Ha KOMIIbIOTep. [l KoMMyHHKAMK HUPPOBBIX JaTYUKOB,
3aIMCH U XpaHEeHUs1 HHPOPMAIUH, TOTYYSHHOM ¢ MX TOMOIIBI0, In(poBas 1adoparopus
UCIOJIb3YETCs B KOMIUIEKTE C HOYTOYKOM C HEOOXOJUMBIM YCTaHOBJIEHHBIM IPOTrPAMMHBIM
obecrieucHuEM.

Vcnonb30BaHue KOMIIBIOTEPHON (POPMBI PErMCTPALIMN MTOTYYE€HHBIX 3HAUYCHUN U
MOCTPOEHHS IPahuKOB U3MEHSET MOAXO0/IbI K 0POPMIICHHIO Ta00PATOPHBIX M MPAKTHYECKUX
paboT 00YJaArOIIMMHCS.

JlaHHBIE, TOTYYE€HHBIE TIPU IIOMOLIH HU(PPOBBIX TATYNKOB, BHOCITCS B JICKTPOHHBIE
TaOJIUIBI, YTO IO3BOJISIET CTPOUTH IPA(PUKH 3aBUCUMOCTEH UCCIIEAYEMbIX BEJIMUUH Ha SKpaHe
KomrbioTepa. Ha ocHOBaHMM 3THX TpadUKOB AeTaTh BEIBOJBI O XapaKTepe 3aBUCUMOCTH
BEJIMYMH OT BPEMEHHU WU APYrux napamerpoB. Ha yriyGneHHOM ypoBHE 11e51eco00pa3Ho
00y4aTb IPOBOIUTH ANMPOKCUMAITUIO BBIOPAHHBIX TOUEK UTOTOBOW TparuecKon
3aBHCUMOCTBIO.

OTH HOBBIE BO3MOXHOCTH MO3BOJISIOT aBTOMATU3UPOBATh PYTUHHBIE ITPOLIEAYPHI
3aI10JIHEHUs TaOJIM1L, BBIITOJIHEHHE OJTHOTUIIHBIX PACYETOB, MocTpoeHus rpapukos. Ludposas
¢dorokamepa 1mo3BossieT choTorpadupoBaTh COOPAHHYIO HIKCIEPUMEHTAIBHYIO YCTAHOBKY U
IPUKpPEnuTh (HoTOrpaduIo B JEKTPOHHBIN 0T4eT. TakuM 00pa3oM, OCYILECTBIISAETCS EPEX0]
K 0()OPMIICHHIO JIEKTPOHHOTO OTYETA O MPOACITAHHOM SKCIIEPUMEHTE, TIPOCKTHOM MIIH
HCClIeI0BaTeNbCKOM padore.

B03M0OKHOCTB HCIIONIB30BaHHS BUCOHAOTIOACHUS 32 IMIPOLIECCOM BBITIOTHEHUS
MPAKTUYECKUX pabOT 00yYaIOLIMMHUCS U3MEHSIET OXO0/1bI K OLIECHUBAHUIO paboT.

DNEKTPOHHBIN OTYET O MPOJICTAaHHON MPAKTUIECKON paboTe MOXKET COMPOBOKAATHCS
IIPUKpeIUIeHHOH (oTorpadueil, KoTopas M03BOJSAET OLIEHUBATh IPABUILHOCTh COOPAHHOM
HKCIEPUMEHTATBHON YCTaHOBKH, 00JIE€ TOITHO OMPEEIISATh MOJTHOTY U MTPABUIBLHOCTD
IIPOJIETIAHHOTO UCCIIEI0BAHUS, aHAJIM3UPOBATh IOCTOBEPHOCTH MPEICTABIECHHBIX
HKCIEPUMEHTAIBHBIX JaHHBIX. [[py 0JTHOBpEMEHHOM BBIITOJIHEHUH Pa3HBIMH IPYIIIaMHU
o0yyaroImuxcs pa3HbIX

11eJ1eco00pa3HO UCTIONB30BaTh BHICO3AINUCH BCETO X0a padoT. B aTom ciryuae
OLIEHUBATbCS MOTYT HE TOJBKO MPEIMETHbIE PE3Yy/IbTaThl, CBSI3aHHbBIE C IPOBEICHUEM
KOHKPETHOTO YKCIIEPUMEHTA, HO I KOMMYHHKATHBHBIE U PETYJIATUBHBIC ICHCTBUS:
IUTAHUPOBaHKUE PadOThI, OTCIEKHUBAHNE X0/1a paOOThI, KOPPEKLUS T1aHa padoThI,
KOMMYHHKAIIHSI B COBMECTHOM JI€ATEIbHOCTH, HATHYHE (MIIK OTCYTCTBHE) KOH(DINKTOB U
CIOCOOBI UX PELICHHUS.

Hcnonp3oBanne mudpOBBIX J1a0OpPaTOpUil CYIIECTBEHHO pACIIUPSET CIEKTP

BO3MOKHBIX
ONbIMOG U UCCIeA068aHUll, OCOOCHHO ITO KacaeTcsl U3yYSHHs OMOIOTHN M XUMHUH.

Pacmmpenue criekTpa BO3MOKHOCTEH MOXKHO MPOMJIIIIOCTPUPOBATh Ha IPUMEpPE
M3yUYEHUS JIEKTPOMAarHUTHOW MHAYKINH B Kypce Gpu3uku. [Ipr ncronp30BaHuM CTPETOYHOTO
amIepMeTpa TPaJUIIMOHHO HAOIIOIAI0T NI ()aKT BOSHUKHOBEHHS MHAYKIIMOHHOTO TOKA B
MIPOBOJTHUKE M U3MEHEHHE €0 HAIPABICHHS ITPH U3MEHEHUN CKOPOCTH BHECEHUSI MarHUTA
WK ero nossgpHocTH. Mcnonb3oBanue nuppoBoro qaTyuka mo3BoIseT MOIyduTh
ocrmutorpaMmy J/1C HHIYKIIMH, BO3HUKAOIIEH B KAaTYIIKE, IPH MPOJIETE Yepe3 Hee
MarHuTa. 9To M03BOJISIET CPABHUBATH 3HaUEHUs MakcuMaiibHbIX DJ[C mpu nposere uepes
KaTyIIKy MarHuTa ¢ Pa3HBIMH CKOPOCTSIMHU M C Pa3HOH MOJISIPHOCTHIO, aHAITM3UPOBAThH BH/
MOJTyYEHHOM 3aBUCHMOCTH, KOHCTPYHPOBATh SKCIIEPUMEHTAIIbHBIE 33/1a4H 110 U3YUYEHUIO
AJIEKTPOMArHUTHON MHIYKIIWH.

[udposas nadbopaTopust MO3BOJISET OPraHU30BaTh MPOEKTHYIO U y4eOHO-
HCCIIEIOBATEIBCKYIO JIESITETFHOCTh MIKOJFHIKOB KaK B PAMKaX YPOKOB, TAaK U BO BHEYPOUHOH
nesirenbHOCTH. Hanmnune paznooOpa3HbIX HU(POBBIX JaTYUKOB AAE€T BO3MOXKHOCTb IPOBOIUTH



camble pa3HOOOpa3HbIe HCCIIEJOBAHNUS, OMUPAsCh Ha MHTEpechl oOydatonxcs. B kauectBe
puMepa MOYKHO TPUBECTH UCCIIEIOBAHHS YKOJIOTNIECKON HAITPABICHHOCTH MO BBISBICHHIO
(aKTOPOB 3arps3HEHUS] OKPYXKAIOIIEH Cpelibl, U3yUYECHHIO KOJIOTUYECKOTO COCTOSHUS
MOMEIICHHUH IIKOJIBI, TOYBBI, BO3yXa B HACEJICHHOM ITYHKTE U T.JI. BbInonHeHne Takux
MIPOEKTOB SIBJISIETCS. OCHOBAHUEM JUTSI OLICHKH HE TOJIBKO YPOBHS C(QOPMUPOBAHHOCTH
IPEAMETHBIX Pe3yIbTaTOB, HO HTOIOBOM OIIEHKHU JOCTHKEHHS METAIPEIMETHBIX PE3YJIbTATOB
00y4eHHs: KOMMYHUKATHBHBIX (KOTOpPBIEC OLIEHUBAIOTCA KaK B IIPOIEcce MPOBEICHHS padoThI,
TaK M B IPOLECCE 3ALIUTHI MPOEKTA MIIM UCCIECIOBAHNS) M PETYJIATUBHBIX (KOTOPbIE
OLIEHUBAIOTCS B MIPOIIECCE BHITOTHEHUS ITPOCKTA).

OcHatenue 1t u3y4eHus: GU3UKH IPEICTABICHO B BUIE 000PYI0BAHUS IS
J€MOHCTPAIMOHHBIX OIBITOB M 000pYI0BaHUS AJIs JIAOOPATOPHBIX pabOT U YUCHUYECKHUX
OIIBITOB, BKJIIOYAst OOIYIO U1l €CTECTBCHHOHAYYHOTO [IUKIIA IIU(POBYIO 1abOpaTOpHIo, a
TaKKe MUPPOBYIO Ta0OPATOPHIO 1O (PH3HKE (KaK JOMOTHUTEIBHBIN SJIEMEHT IS
YTIIYOJICHHOTO U3y4eHUs (PU3HUKH ).

JleMOHCTpalMOHHOE 000pyI0BaHHE 00ECTIEYMBAET BO3MOKHOCTh HAOMIOACHNUS
OOJIBIIMHCTBA U3YYaEMBbIX SIBICHHH, IPOIIECCOB M 3aKOHOB. DTO BO3MOXKHO IIPH ONTHMAaIbHOM
COYETaHUH aHAIOTOBBIX U IIU(PPOBBIX CPEICTB

HaOJII0/ICHNs1, aHaITN3a U3MepUTeNbHON nHpopmanuu. Tak, HanpuMmep, I Kypca
(U3MKN OCHOBHOM IIKOJIBI €CTh BO3MOXKHOCTH JIEMOHCTPAIMH KIIACCUYECKHIX
JEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB: M1a/IeHKE Tel B TpyOke HploTOHA, 1eMoHcTpanus
neiicTBusl aTMoc(epHOro naBieHus, 3akona [lackans, n3sMeHeHus: oObeMa TeJ MpH
HarpeBaHuy (OXJIXICHHUN), IPUTSDKEHUS MOJIEKy I U T.1. Habop mo anekTpocratuke naet
BO3MOKHOCTB JIEMOHCTPAIMH JIEKTPU3AIMHN TeJl, 3aKOHA COXPAHEHHUS 3apsiia, THHAN
HAIpPsHKEHHOCTH JIEKTPUYECKOTO MO U T.JI. K MOXKET MCIOIb30BaThCs Kak 8 Kiiacce MpH
M3YYEHHUH JIEKTPOMArHUTHBIX SBJICHHUH, Tak U B 10 KJ1acce mpu U3y4EHHUH AIIEKTPOCTATUKH.

[Tpu npoBeieHNH AEMOHCTPALMOHHBIX OIBITOB JIOJDKHBI COOIIOIATHCS TPEOOBAHUS K X
HATJSITHOCTH (SICHAS! ¥ IOHATHAS IOCTaHOBKA OTBITA), BUIMMOCTH JUISl BCEX YUaIIUXCs Kjlacca
(TIpu HATTMYMH MENTKUX JeTallel UCTIONB3YeTCs UX YBEINYEHHOE H300paKeHNe TIPH IOMOIIH
Be0-KaMepbl), SMOIIMOHAIBHOCTH M, MO BO3MOXHOCTH, 3aHHUMATEIbHOCTH
(IeMOHCTPAIIMOHHBIA OMBIT JIOJHKEH
BBI3BIBATh HHTEPEC YUANTUXCS, CO3/]aBaTh MOTHUBAIMIO K H3YYEHHUIO TIPEAMETA) U
yOeuTeNbHOCTH (TMTOKa3bIBaTh TOT 3(P(EKT, Ha TEMOHCTPAIMIO KOTOPOT'O OH ObLT HAIPaBIIEH).

OnHako peanu3aius 1esTeIbHOCTHOTO TOAX0/1a B 00YYeHUN (PU3HUKE MIEPEHOCHT aKIEHT
C IEMOHCTPAIIMOHHOI0 3KCIIEPUMEHTa Ha ydyeHndeckuil. Hanpumep, no mexanuke
WCCIIeIOBaHNE KMHEMAaTHYECKIX 3aKOHOMEPHOCTEH, 3aKOHOB TMHAMUKH, KOJIEOATEIbHBIX
JBM>KEHUH MTEPEHECeHO B yUEHUUECKUH 3KCIIEPUMEHT ¢ COOTBETCTBYIOIIMM HAO0pOM
obopynoBanus. [Ipu n3y4eHUN JIEKTPOIMHAMUKHI JTaA00paTopHOE 000pyI0BaHNE TIO3BOJISIET
HCCIIEI0BaTh HE TOJIBKO 3aKOHBI IIOCTOSIHHOT'O TOKA, HO C UCIOJIb30BAHUEM KOMIIBIOTEPHOTO
ocimuiorpada mo3BosieT MPOHAOIIOAATh M UCCIIE0BATh SJCKTPUIECKHE TETIH TIEPEMEHHOTO
TOKa, OJIOK IMO0JI0B MO3BOJISIET UCCIIE0BATh BOJIbTAMIIEPHBIE XapaKTePUCTUKU Auoaa. [lpu
M3YyYEHHUH ONTHKH J1a0opaTopHOe 000pyI0BaHNE TIO3BOJISIET M3YyYUTh 3aKOHBI T€OMETPHUYECKON
OIITUKU (TIpeIOMJICHHE CBETAa B MONYLMJINHAPE U MOIy4eHUE U300pakeHus B IMH3aX) U
pOHa0IF01aTh OCHOBHEIE SIBJICHUSI BOTHOBOHM ONTHKH (MHTEPPEPEHIINS U TTOJISPU3AIIHS),
UCCIeIoBaTh TUGPPAKINIO CBETa (IM(ppaKIIMOHHAS PEIeTKa).

B coomeemcmesuu ¢ npeomemuvimu pezyrivmamamu ooyuenus gusuxe 06opyoosanue
0J14 Y4eHUYecKux onvlmos obecneyusaem nposeoenue ciedyiouux munog pabom,
CepYNNUPOBAHHBIX NO BUOAM OESIMENbHOCHU, HE3A8UCUMO O UX MEMAMUYECKOl
NPUHAONEHCHOCTU.:

1. TIpoBenenue npsiMbIX U3MepeHUN GU3NYECKUX BETUYHH (M3MEPEHHE Macchl, 00beMa
KHUJIKOCTH, TEMIIEPATYPBhl )KUJKOCTHU, CUJIBI, CUJIBI TOKA, HAIIPSDKEHHST) C UCIIOTIb30BAaHUEM
aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB.

2. TlpoBepka 3aJaHHBIX MPEANONOKEHUN (TIpsIMbIE U3MEpEHHsI (PU3NUECKUX BETUMYUH U



CpaBHEHHUE 3aJJaHHBIX COOTHOLIEHUH Mex a1y HUMM). Hanpumep: nposepka yciioBuil I1aBaHUs
TeJ, YCIIOBUIM paBHOBECHS pblyara v 0JI0KOB, 3aKOHOMEPHOCTEN MOCIE0BATEIHLHOTO U
MapajyieIbHOTO COSTUHEHUS TPOBOTHUKOB U T. 1.

3. Pacyer no nony4eHHbIM pe3ynbTaTaM NpSMbIX U3MEPEHUI 3aBUCMOTO OT HUX
napaMmerpa (B OCHOBHOM ILIKOJIE).

Hanpumep: yckopeHue Tesia npu paBHOyCKOPEHHOM JABM)KEHUU, YCKOPEHHE CBOOOIHOIO
Ma/ICHUS, )KECTKOCTH MPYKHUHBI, KOAPPHUIUEHT TPEHUS CKOJBKECHUS, MEXaHn4Yeckast paboTa u
MOIIIHOCTb U T. [I.

4. HabnroneHre sIBIICHUH M IOCTAHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE) 110
oOHapyKeHHIO (aKTOPOB, BIUAIOIIMX HAa IPOTEKaHUE JaHHBIX siBNeHU. Hampumep:
NPSIMOJIMHEIHOE pacTpoCTpaHeHHE CBETa, AUCIIEPCHUs CBETA; U3yUEHHE CBOMCTB N300paKEHHS
B IUIOCKOM 3€pKajie u T. II.

5. HUccnenoBanue 3aBUCUMOCTH OHOM (pU3MUeCcKOr BEIMYUHBI OT JPYroi ¢
Mpe/ICTaBJICHUEM Pe3yJbTaTOB B BHJIE Ipaduka U pacueTa HCKOMOTo napameTpa. Hanpumep:
3aBHCUMOCTH ITyTH PABHOMEPHO JABIKYIIETOCS TeJia OT BPEMEHH JBM)KEHUS TENa; CUIIBI
TPEHHSI CKOJIBKEHUSI OT CUIIBI HOPMaJIbHOTO JaBJICHUS, KauecTBa 00pabOTKH MOBEPXHOCTEM
TEJ U HE3aBUCUMOCTHU CHJIBI TPEHHS OT IJIOIIA TN COMPUKOCHOBEHHS TEIT; CHIIBI YIIPYTOCTH OT
YIJTMHEHUS PY>KUHBI;, BBITAIKUBAIOLIEH CUITBI OT 00bEMa MOTPYKEHHON 4acTH Tella U OT
TUTOTHOCTH KHJIKOCTH, €€ HE3aBUCMOCTH OT IUIOTHOCTH Tella, OT NIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJO U T.1.

Jlabopamoprnoe 0ob6opydosanue obecneuusaem camoCmosimebHblil Y4eHU4ecKull
9IKCNEpUMEHM, KOMOPbI MONCEM UMEMb PA3NIUYHbLE POpMblL: PPOHMANLHBIU IKCHEPUMEHM
(hponmanvusie onvimsl u 1aOOpamopHvie pabomot), pabomvl NPAKMUKYMA, Y4eOHO-
ucciredosamenvckue pabomol U NPOEKmyvl IKCNepUMeHmaivbHo2o xapakmepa. llpu stom
HOPMAaTHBHO-0053aTEIbHBIM BHE 3aBUCHMOCTH OT YPOBHS M3yueHUs (pu3uku (6a30BbIi Win
yriayOJIeHHbI) 1 00pa30oBaTeIbHOM MPOrpaMMbl (OCHOBHAS UJTH CPEAHSIS IIKOJIa) SBISETCS
(bpoHTaNBHBIN SKcTIepUMEHT. IMEHHO TOCpeaACTBOM (PPOHTAIBHOTO SKCIIEPUMEHTA
JOCTUTAIOTCS MPEAMETHBIE PE3YJIbTaThl SKCIIEPUMEHTAILHOTO XapaKTepa, a y4aluMUCs
OCBaMBAIOTCSI CITOCOOBI IEHCTBUI, COOTBETCTBYIOIIHME YKA3aHHBIM BBIIIIE IISITH THITAM PadoT.
JIaGopaTopHBIil MPAKTUKYM IIeJIeCO00pa3eH TOJIBKO MPH YIIyOJIeHHOM YPOBHE U3yUEHUS
npeaMera.

OnTuManbHbBIM JUI JOCTHXKEHMS Liesel MpoBeIeHHs (PPOHTAIILHOTO HKCIIEpUMEHTA
SBIISIETCS TIPEICTaBICHHE Ja00paTOPHOTO OOOPYAOBAHUS M MaTEPUAIOB B BUEC TEMAaTHYECKIX
KOMILJIEKTOB T10
MeXaHUKe, MOJICKYIISIPHON (U3UKE, IEKTPUUECTBY M ONTHKE. M CIIonbp30BaHNe TeMaTHYeCKIX
KOMIIJIEKTOB CITOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BAXKHEHIIIETO YMEHUsI, KaK 10100p
YUYaIIMMHUCS 000PYAOBAaHMS B COOTBETCTBUU C LENBIO UCCIIEAOBAHUS U3 U30BITOUHON
HOMEHKJIATYpHhI MIPEUI0KEHHOT0 KOMILIEKTA; MT03BOJISIET IPOBOANUTH 3KCIIEPUMEHTAIIBHYIO
paboty Ha J1F000M dTare ypoKa; YMEHBIIAET TPYIOBBIE 3aTPAThl YUUTEINS IPH MOITOTOBKE K
ypOoKaM, TIOCKOJIbKY He TpeOyeTcs NepeKOMIIOHOBKa 000py/10BaHUs B COOTBETCTBUH C
3aJjauaM# KOHKPETHOTO ypOKa.

Ipu nnanuposanuu npakmuyeckux pabom 6ax3cHoO UMemyv 6 8Udy, Ymo npeoMemHule
pe3ynbmamol IKCHEPUMEHMATILHO20 XapaKkmepa Mo2ym Oblmb 0C80€eHbl MOIbKO NPU
ONMUMATTLHOM COYeMAaHUU KpAMKOBPEMEHHBIX PPOHMANLHBIX ONbIMOE U OOHOUACOBbIX
J1abopamopHulx pabom.

BaxHoe 3HaueHne uMeeT TOT GakT, YTO B COCTaB (PPOHTAIBLHOI'O 000PYOBAHUS HAPSLY
C aHAJIOTOBBIMH BXOJAT M IU(POBBIE CpeACTBA M3MepeHus. K HUM OTHOCSTCS 2JIeKTPOHHBIN
CeKYHJOMEp C JTaTYNKaMU, SJIEKTPOHHBIE BECHI U

natuuku nudposoit mabopatopun. Takum oO6pa3oM, npu NPOBEAECHUH (PPOHTATIHLHOTO
HKCHEPUMEHTA B OCHOBHOM IIKOJIE YUEHUKHU 3HAKOMSATCS C AJIEKTPOHHBIMU CIIOCOOaMHU
W3MEPEHHUI U BBIYUCIIEHUM.

bnox obopyoosarnus ons yuenuueckux pabom no ¢usuxe cgpopmuposan Ha baze nepeuns



060py008ans 01 NPOBedeHUs. OCHOBHO20 20CY0apCMBEHHO20 IK3aMeHa No u3uxe.
Hcnons3zoBanne nmpuOOpoB U 000PYI0BAHUS C SAMHBIMHE JIJIS1 BCEX 00YJAFOIITIXCST
XapaKTepUCTUKAMU M03BOJISET CTAaHJAPTU3UPOBATh IIPOLIEYPhl BHIIIOJHEHUS
HKCHEPUMEHTAIbHBIX 33JaHNI HA IK3aMEHE U 00eCIIeUUTh Ha/Ie)KHYIO OLICHKY Pe3y/IbTaTOB Ha
OCHOBAHHUU KCIIEPTHOM MPOBEPKH OTBETOB 00y4aromuxcs. [Ipu 3ToM ocHOBaHUEM LIS
BBIBOJIA O NPABWJILHOCTH NIPOBEECHUS JAHHOTO OMBITA ABJISIFOTCS PE3Y/IbTaThl, [I0JyYE€HHbIE
y4aIIMMUCS TOCPEICTBOM MPSIMBIX U3MEPEHUH 3a1aHHBIX (PU3UYECKUX BEIMYHH.

HaGop a5 nmpoBeieHNs] OCHOBHOT'O IT'OCYJapCTBEHHOT'O 9K3aMeHa 00ecrieunBaeT
pa3pabOTKy HECKOJIBKUX OJHOTHUITHBIX 3a/IaHUH MTPU UCIOJIB30BAHUN OJMHAKOBOTO
000pyZI0BaHUS C Pa3HBIMU XapaKTEPUCTUKAMH. DTOT HOJXO0/ LeJIecO00pa3HO UCIOJIb30BaTh U
IIpU IPOBEICHUH (PPOHTABHBIX ONBITOB U JIAOOpaTOpHBIX padoT. Hampumep, pu nmpoBeaeHun
UCCIIEIOBAaHMSI 3aBUCUMOCTH CHUJIbI TOKA OT HANPSDKEHUSI MOXKHO BBIAEIUTD B KJIacce IPYIIIbL,
KOTOpbI€ OyyT IPOBOAUTH JAHHOE HUCCIIEI0OBAHUE, UCIIOJIB3YSl PE3UCTOPBI C Pa3HbIM
COIIPOTHBIIEHUEM, U JIaMIIouKy. [1o pe3yapTaTaM MOXKHO CpaBHUTH I1OJyYEHHbIE 3aBUCUMOCTH,
00CYIMTb T'PaHMIIBI BEIIOTHEHUS 3aKkoHa OMa Ui yJacTKa e , ONPEIeIUTh CONPOTUBICHHS
PE3UCTOPOB.

Cremyer OTMETUTH, YTO IPY POBEIECHUH (PPOHTATEHBIX OIBITOB U JIAOOPATOPHBIX
padoT B OCHOBHOM IIKOJIE TPEOyeTCs 3alIUCh PE3YJIbTATOB BCEX NMPSAMBIX U3MEPEHUH C yUeTOM
a0COJIOTHON NOTPEIIHOCTH. 3A€Ch PU MCIIOJIb30BAaHUH TPAJUIIMOHHOTO 000pyIOBaHHS
(MEH3ypOK, THHAMOMETPOB, TEPMOMETPOB) U CTPEJIOUHBIX aMIIEPMETPOB M BOJIbTMETPOB
a0COIIOTHYIO TIOTPEIIHOCTD EJIeCO00pa3HO CBA3BIBATH C IIEHOW JeNIeH s Tpudopa, a mpu
nepexojie K Hu(poBbIM HHCTPYMEHTaM (LIU(PPOBbIE BECHI U TaTYUKH) YUUTh pPabOTaTh C
ONMCAaHUSAMHU ITUX IPUOOPOB, BbIAEISASA JaHHbIE 00 a0COIIOTHON MOTPEIIHOCTH, JIU00
IpeJularath 3Ha4eHUe MOTPELIHOCTH B TEKCTE 3aJlaHUi.

[Tpu mpoBeieHUY UCCIIEOBAHUS 3aBUCUMOCTEN OJHON (PH3MUECKOM BETMYMHBI OT
Jpyroi yyaruecst JoHKHbI OCBOUTh OCTPOEHUE I'PpaMKOB € yKa3aHUEM aOCOIIOTHBIX
MOTPEIIHOCTEN, a MPU MPOBEACHUN PadOT Ha IPOBEPKY MPEANOI0KEHUN — YMETh CPABHUBATD
3HA4YEHHUs JABYX NPSIMBIX U3MEPEHUH ¢ y4eTOM aOCONMIOTHOM MOTrPEUIHOCTH (HAIpUMeEp, IyTeM
CpPaBHEHHUS MHTEPBAJIOB MOJYYEHHBIX 3HAUEHUI Ha 4yncioBoil ocu). [IpoBenenue nuamepenuii u
uccienoBanuii B kypce gusuku 10-11 k1accoB JOMOIHAIOTCS UCIIOJIb30BaHUEM
OTHOCHUTEJIbHBIX OTPEIIHOCTEH, YUallecs JOJKHBI HAyYUThCS PACCUNTHIBATh
OTHOCHUTEJIbHBIE TOTPEIIHOCTH B IPOCTENIINX CIIydasX NPSAMbIX U3MEPEHUN U CPaBHUBATh
TOYHOCTb Pa3JIUYHbIX U3MEPEHUII.

OcHareHue 171t U3y4eHus: OMOJIOTUH MPEICTABICHO KOMITJIEKTAMU JEMOHCTPAIlMOHHBIX
BJIQXKHBIX IIPENapaToB, repOapyueB U KOJUIEKIINUN IO pa3HbIM TeMaM Kypca OMOJIOTHH, a TaKkKe
1u¢poBoii 1aboparopueil U1t MpoBeACHUs MpakTHIecKux padot. Kpome toro, npu uzyuyeHuu
OMOJIOTMHM MOXKET HCI0JIb30BaTh LU poBast 1abopaTopus 1o ONosIoruu (Kak JOTOIHUTEIbHBIN
3JIEMEHT IS YIIIyOJIEHHOT0 3Y4YEHUs Kypca).

B yue6HOM mpoliecce yyamuecs JOHKHbBI OTYyYUTh BO3MOKHOCTh YyBCTBEHHOT'O
BOCTIPUSATHS U3y4aeMbIX sIBJICHUN U 00beKkTOB. OIHAKO U3ydyaeMble SIBJICHUS U OOBEKThI HE
BCEr/1a MOTYT OBITh HEMTOCPEACTBEHHO BOCIIPOU3BEICHBI WIIM [TOKA3aHbI B yUEOHOM
nomMenieHuu. B aToMm ciiyuae yue6GHOe 000py0BaHUE Ja€T BO3MOXKHOCTh UX BOCIPOM3BECTH
OTIOCPEIOBAHO, Yepe3 KOJUIEKIINIO, FepOapHbIil IUCT, MUKpPONpEnapar, MoJIeb,
BUIeO(parMeHT u T.11.

Brnaxnble npenapathl NpeACTaBIIsAiOT cO00I HaTypajbHble 00BEKThI, CMOHTHPOBaHHbBIE
Ha CTEKJISIHHOM TUIACTUHKE U OIYLIEHHBIE B CTEKJISTHHBINA WIMHJP ¢ KOHCEPBUPYIOLIEN
AKHUJIKOCTBIO, 1100 MpeCcTaBIeHHbIE B IUIACTUKE. 3/1€Ch NIpeIaraloTcsl ToTajdbHbIe IPenaparsl,
MO3BOJISIOIINE U3y4YaTh BHEIIHEE CTPOSHHE OpraHnu3Ma MM ero 4acTH, (Hanpumep: «KopeHb
6000BOr0 pacteHus ¢ Ki1yoeHbKaMny, «[ atoka»); aHaTOMHUYECKHE MTpernapaThl,
IIpeHa3HAYEHHBIE JJI U3YUYE€HUS BHYTPEHHETO CTPOEHUS OPTaHNU3Ma UM €ro OpraHoB
(Hanpumep: «BHyTpeHHEe CTPOEHHUE JIATYILIKH,

«BHyTpeHHee CTpoeHue NTUIBI»); OMOJIIOTHYECKHE TIpenapaThl, TaloIIue IpeACTaBIeHUE O



CTausIX Pa3BUTHUS opraHu3Ma (Hampumep: «Pa3Butue KOcTUCTOH prIOB», «Pa3BuTHe
Kypulbl»). BinaxkHsle npenapaTsl UCIOIB3YIOTCS KaK pa3fAaToOuHbIi MaTepuai B Iporecce
JEMOHCTPALIMU IIPU U3Y4EHUH HOBOI'O MaTepHalia WK B IIPOLECCE BBIITOJHEHUS
IIPAKTUYECKHX 3a/1aHuil, pa3paOOTaHHbIX Ha UX OCHOBE.

I'epbapuu — cobpaHue MPECCOBAHHBIX, 3aCYIIEHHBIX PACTEHUH MM MX YacTei
IIOMOTAIOT M3y4yaTh PaCTeHHE B KAOMHETE U y3HABATh €r0 B IIPUPOJE, a repdapu3anus —
HauOoJee MPOCTOH CIIOCO0 COXPAHEHHUS PACTEHUH U MX YacTel B TCUCHUE JTTUTEIIEHOTO
BpeMeHu. B nepeune npearaercs cucteMaTnyeckuii repdapuii (Harpumep, «OCHOBHBIE
TPYIIIBl pacTeHHiT») U repOapuii o od1iel 6nosoruu (KOTOPHIHA MO3BOJSET
IPOMILITFOCTPUPOBATHh U3MEHUNBOCTb, HCKYCCTBEHHBIH 0TOOpP, CHCTEMAaTHUECKUE KaTErOpUU U
BU1000pa30BaHue, JUBEPTECHINSA U KOHBEPI€HIIUS, TOMOJIOTHUYHBIE U aHAJOTMYHBIE OPTaHbl,
pyAMMEHTapHbIe OpraHsl, apoMop}o3, uauoagantanus GEeHOTUI U FeHOTHII, TOJIUIITIOUANS,
OTHaJICHHAs THOPUIU3AIN, B3aUMOJICHCTBUE PACTEHUH ¢ aOMOTHYECKUMH (PaKTOpaMH CPE.Ibl,
B3aUMOJIEHCTBHE PACTEHUI ¢ OMOTHYECKUM (akTopaMu cpeabl). I'epOapHblil MaTepua
MCTOJIB3YIOT KaK Pa3laTOYHbBIN MaTepuall AJIsl IEMOHCTPAILIUHN U3Y9aeMbIX OOBEKTOB, IS
BBINOJIHEHUS NIPAKTHUECKUX 3aJJaHUi P 3aKPEIUICHUU MaTepuaia Wi JUarHOCTUKH
Y4eOHBIX PE3YJIbTaTOB.

Taxoke npeacTaBieHbl KOJUIEKIUH — HA0OPHI IPEAMETOB WIIM BEIIECTB, 10100paHHbIX IO
orpeieIeHHBIM Tpu3HakaM. OObEKTaMu X MOTYT OBITh PAaCIpaBIICHHBIC U 3aCyIICHHBIC
HACEeKOMbIe, paKOOOpa3Hble, PAKOBUHbI

MOJIJTIOCKOB, OT/JIEJIbHBIE YACTH CKEJIETOB KUBOTHBIX. B KOJIJIEKIUAX cOUeTaroT
HaTypajbHbIE 0OBEKTHI C UX U300paKEHUEM B BUJIE PUCYHKOB MM MYJISKEH — MMUTALMM.
[IpennoxxeHHble B nepeyHe MOPPOIOTHYECKUE KOJIEKIUH 1al0T MIPEICTABICHUE O BHEILIHEM
CTPOEHHUU OPraHOB WU MX YacTel, O3BOJISIFOT IPOBOIUTH CPABHEHUSI OOBEKTOB, BBISICHATh X
o01mue YepThl U 4epThl pazmuuus (Hanpumep: «l[IpeacraBurenu oTpsiioB HACEKOMBIX» U JIP.);
00111€010I0rHYeCKHE KOJIJIEKIIMH MTO3BOJISIOT BBISICHATH B3aUMOCBSI3U B OPIraHUYECKOM MUPE,
paccMarpuBaTh pa3BUTHE OPraHU3MOB, IPOCIIEKUBATH 00IIEO0NOIOTHYECKHE 3aKOHOMEPHOCTH
(narmpumep: «IIpumepsl 3aUTHBIX NPUCIOCOOJIEHUH Y HaceKoMbIX»). Kouekuuu, kak u
repOapuu, UCIOIB3YIOT KaK pa3gaToO4YHbIi MaTepual Ui JEMOHCTPALMK U3Y4aeMbIX
O0OBEKTOB, JUIsl BBHITIOJIHEHUS PAKTHUECKUX 3aJJaHUi TIPU 3aKPEIICHUH MaTepuania uin
JUarHOCTUKHU Y4€OHBIX Pe3yJIbTaTOB.

O3HakoMJICHHE yJaluXcs ¢ MUKPOCKOITMYECKUM CTPOEHHEM KUBBIX OPIraHU3MOB —
0JIHAa U3 TJIABHENIIMX 3a]]a4 HayKH, TO3BOJISIOUINX MOJIBECTH IIKOJbHUKOB K TOHUMAHHUIO
€IMHCTBA OpraHuyecKkoro mupa. s npoBeneHus 1a00paTOpHBIX padoT B IIU(PPOBYIO
71a00paTOpHIO BKIOYEH MUKPOCKOIL, @ B KOMIUIEKTE MTOCYbl U 000py10BaHUs OOIIETO
Ha3HA4YEHUs UMEIOTCSl HEOOXO0JMMOE OCHALIIEHHE /TS IPOBECHUS 1a00paTOPHBIX PadoT.

[Hudposas mabopaTopusi BKIt0UaET HAOOP JJISI U3TOTOBJICHUSI MUKPOIIPENapaToB.
CBexue nmpemnapaThl U3rOTaBIMBAIOT ISl HEMEIJIEHHOTO paccMoTpeHus. K HuM oTHoCsTCS
AKHUJKOCTHBIE (00BEKThI OOBIYHO TOMELIAIOTCS B BONY, a IIPErapaTbl COXPAHSIOTCS B TEUCHHE
HECKOJIbKUX JHEH), cyxue (Harnmpumep, YaCTUIly NTHYBEro Mepa, IPOCTO MOJIOKUTh Ha
MIPEIMETHOE CTEKJIO H MUKPOCKOIIMPOBATH ), KHUBBIE MPETapaThl (Ma3Kku — KaIlIH KUIKOCTH,
HarnpuMep KpOBH) U BUTAJIbHBIE TIpenapaThl (KOTOpbIE HCIOJIB3YIOTCS IS HU3Y4EHUS
MaJIOKJIETOYHBIX OOBEKTOB (MPOCTEHIINX,

KOJIOHHM BOJIOpoOCeit), st HabmoeHus ABKeHU (Tydenbku, ameOsl). [lpucomosnenue
MUKponpenapama ebipadamuleéaem y y4aue20cs HagblKu CamoCmosamenbHou padomal,
aKmueuU3upyem ux no3HABAMeNbHYI0 0esmeIbHOCHb U 3HAKOMUM ¢ MEXHUKOU U MemoOUuKoll
HAYYHO20 UCCTIeE008AHUA.

Crenyer OTMETUTH, YTO HapsAAy C UCHOIb30BAHUEM MEPEUUCICHHOTO BBIIIE Y4eOHOTO
000py/I0BaHUs BaXKHYIO POJIb B U3yUYE€HUU OMOJIOTMH UTPAIOT MIPUPOIHbIE OOBEKTHI, TaK KaK B
OOJIBLIIMHCTBE CITy4aeB TOJBKO OHM MOTYT 00€CIeYUTh HauOOJIBIIYI0 KOHKPETHOCTD U
MOJIHOTY 3HAHUH y4alluxcsl, IOMOTrarT (POPMUPOBAHUIO Y HUX MPABUIBHBIX OHOJIOTMYECKUX
3HaHuil. K TakuM )KUBBIM 00bEKTaM OTHOCAT PAaCTE€HUS, )KUBOTHBIE )KMBOT'O YTOJIKa,



aKkBapuyma, Teppapuyma. DPpPeKTUBHBIM CPEICTBOM 3HAKOMCTBA C IPUPOTHBIMU 00bEKTaMHU
SIBIISIFOTCS] SKCKYPCHH B OMOJIOTMYECKUe U KpaeBe4ecKue My3en, 00TaHMYEeCKHe Calpl,
300MapKH U OKPY’KAIOIIKE KOy €CTECTBEHHBIE M HCKYCCTBEHHBIE TIPUPOAHBIE COOOIIECTBA.

TpanunronHsie OMOTOTHYECKUE MYJISKH U MOJICIIH B HACTOSIIEE BPEMS YCIICIITHO
3aMEHSIOTCS HU(POBBIMU 00pa30BaTEIbHBIMU PECYPCaMU:

Buieo(pparMenTamMu, aHUMaIel, BUpTyaIbHBIMU JlabopaTopusmu. Lludpossie
o0pa3zoBaTenbHbIC PECYpPCHl HE MOTYT CTaTh MOJHOIICHHONW 3aMEHON PeabHBIX MPUPOIHBIX
00BEKTOB, HO TAIOT BO3MOXKHOCTH ITO3HAKOMUTHCS € 00JIee IUPOKUM KPYroM OOBEKTOB,
CO3/IAf0T MPEANOCHUIKY JJI1 MHTCHCH(PHUKAIIUN 00pa30BaTeIHHOIO MPoIiecca H 00eCTIeUnBaOT
HE3aMeTUTENbHYI0 OOPaTHYIO CBSA3b, KOMIBIOTEPHYIO BU3yaIH3aLUI0 HH(POPMAIIH,
aBTOMATH3AIIMIO YIIPABJICHUS YI€OHOH IeATEIbHOCTHIO M KOHTPOJIb €€ PE3YJIbTaTOB.

OcHaieHue It U3y4eHNsl XUMHU TIPEJICTABICHO B BUJIE IEMOHCTPAIIOHHOTO
000pyI0BaHUs, KOMIUIEKTa XUMHUYECKUX PEAKTHBOB C HEOOXOAMMBIM 000pYyJOBAHUEM U3
00IIIeT0 KOMITIEKTa TOCY bl M 000PYIOBAHMS ISl YUCHHYECKUX OIBITOB U KOMIUIEKTA
Koyiekuii. Kpome Toro, npu u3ydyeHHH XMMUHU HCIIONB3YETCs 00IIast s
€CTECTBEHHOHAYYHOT'0 IMKJIa IrdpoBas 1adoparopusi, a Takxke 1udposas madboparopus 1o
XUMUU (KaK JTOTIOJHUTEIBHBIN 3JIEMEHT /ISl YTITyOJIEHHOTO U3yUCHHS XHUMUN ).

Lemoncmpayuonnwiii skcnepumenm sBISETCA BaXKHON 4acThiO 00yueHUs] XUMHH. 311€Ch
Ba)XHO TIOMHHTB, YTO MPH €T0 MPOBEICHUN 0053aTEILHO JOKHBI OBITH COOIIOICHBI BCE
HEOOXO/IMMBIE JTAITBI:

®  [IOCTaBKa IIeJIN SKCIICPUMEHTA,

e  omnmcaHUE HEOOXOAUMOTO JIsl €TO BHIIOJIHEHHS 000PYIOBaHUS U PEAKTHBOB,

®  TUIAHMPOBAHHE MOPSAKA IPOBEIICHNUS,

®  OIMCAHUE UCXOJHBIX BEUIECTB,

® [POrHO3UPOBAHUE OXKHMIACMBIX B PEAKIMOHHOM CMECH H3MEHEHUH U
PE3YJIBTaTOB IKCIIEPUMEHTA,

e  ONHCaHUE U3MEHEHHIA, TPOU3OIICIIINX C BEIIECTBAMH,

e  (opmynupoBKa BHIBOJOB M3 SKCIIEPUMEHTA,

®  CO3/aHHE PUCYHKA SKCIIEPUMEHTAIHHON YCTAHOBKU M COCTaBJIICHUE YPABHEHHUS

peakuuil.

B niporiecce mpoBeneHus IEMOHCTpAIHA, yIaIlecss OCBAUBAIOT ITAIIbI NPOGEOECHUs.
onvima, N03ToMy Hanbosee 3p(PEeKTUBHBIM SIBISETCS HE MIPOCTOE OMUCAHUE OIBITA YUUTEIEM,
a UCTIOJIb30BaHUE 98pucmuyeckoli beceoul. Ilpn peanusannuu Takoro cueHapys Jake He OUYeHb
CJIO’KHBIN OTIBIT 3aHUMAET JOBOJBLHO MHOT'O BPEMEHH, HO CJIEJOBAHUE MY ITO3BOJISIET
obecneuums NOHUMAHUE 0OYUAIOWUMUCS NPUEMO8 HAYYHO20 NO3HAHUS U UCNONb30BAHUE UX
Yyokce 8 camocmosimenbHol 0esimenIbHOCMU 8 npoyecce Y4eHUuuecko2o sxcnepumenma. Ha
HavyaJIbHOM 3Tane u3y4yeHus: XuMuu (B 8-9 kiaccax) HIMEHHO TaKOM MOIXO0J] TO3BOJISET
JOCTHYb MaKCUMaJIbHOH 3()()eKTUBHOCTHU OT NMPOBEACHUS TaOOPATOPHBIX U MPAKTHUECKUX
pabor, a Takxke chOpMUPOBATH Y YUAIIMXCS OTBETCTBEHHOE OTHOIIIEHHUE K AKCTIEPUMEHTY.

[Ipu olleHUBaHUM YYEHMUYECKUX MPAKTUYECKUX paboT Lenecoo0pa3HO yUYUTHIBAT
MOJTXO/IbI, NCTIOJIB3YIONIHE B DK3aMEHAIIMOHHBIX MaTepraiax. Tak, B HACTOAIIEe BpeMs
IpeJularaercsi SKCIepuMeHTalbHOE 3alaHne, ITpelycMaTpuBaloliee BEIOOp IBYX BEIIECTB U3
TSITH TIPEJUIOKEHHBIX U TIPOBENICHHE C HUIMU PEaKIUi, OTPaKAIOIINX XUMHUUECKUE CBOICTBA
yKa3aHHOT'O B YCIIOBHHM 3aJaHus BemiecTBa. OLeHNBaHUE UIET HA OCHOBAaHWHU OTYETa YUCHUKa
0 Ipo/ieTIaHHOM paboTe (YpaBHEHUs peakiiyii, BBIBOABI O HAOIIOICHHUSX) U HA OCHOBAaHUH
MPSIMOTO HAOITIOJICHHS 33 JICHCTBUSMH YUSHHKA IT0 MIPOBEJCHUIO OTBITOB. [Ipu 3TOM
BBIJICJIAIOTCS ATAIBl 0TOOpa BEUIECTB U CMEIIMBAHMUS BEIIECTB B COOTBETCTBUHU C ITYHKTaMHU
MHCTPYKLUU K padoTe.

BaxaelmmmM HampaBiIieHUEM KaK JIEMOHCTPALMOHHOTO, TaK U YYEHUYECKOTO
IKCIIEPUMEHTA JIOJDKHO CTaTh MCIIOJIb30BaHKE IIUPPOBOH JTAOOPATOPUH, KOTOPAST TO3BOJISET
OpPraHu30BaTh XUMUYECKUN IKCIIEPUMEHT Ha MPUHIUIHNAIBHO HOBOM YPOBHE, IEPEUTH OT
Ka4eCTBEHHOMW OILIEHKU HAOJI0IAaeMbIX SIBJICHUN K CHCTEMHOMY aHAIIN3Y KOJMYECTBEHHBIX



xapakTtepuctuk. [Ipu pabore ¢ garunkamu 1uppoBoii 1abopaTopuu odecreunBaeTCs
aBTOMATU3UPOBAHHBIN COOp M 00pabOTKa TaHHBIX, X0/ SKCTIEPUMEHTA MOXKET OTOOPaKaThCs B
BUJIe IpaMKOB WIIH IMOKa3aHUI MPUOOPOB, a pe3yabTaThl SKCIEPUMEHTOB MOTYT COXPAHSATHCS
muitenbHoe Bpemsi. Hanbomnee akTyaabHBIM U XUMHH SIBJISIETCS TIEPEXO0/1 K KOJTMYECTBEHHBIM
XapaKTepUCTUKAM, KOTOPbII MOXKHO IPOUJUIIOCTPUPOBATH CIAEAYIOLIUMH IPUMEPAMU:
M3Y4YEeHHE CTPOEHUS IIaMeHH, onpeenenue pH B pa3HbIX cpeniax, onpesesieHne CKOPOCTH
peaKkiy, U3y4YeHUE BIUSAHUS KOHIEHTPAIIUU U TeMIEPaTypbl HA CKOPOCTh PEAKIINH.

Lugposas nabopamopus noseonsem peanuzo8ams mexncnpeomemHule Ces3u ¢ Opyumu
npeomMemamu ecmecmeeHHOHAYYHO20 YUKILA, NOCKONLKY 0aem 603MONCHOCHb GbINOIHAMb
UHmMezpUpoBaHmvie yuebHvle UCCIe008aHUsL NO eCMeCMBeHHbIM HAYKAM, NPUMEHAMb U
oceausams 21eMeHmbl CMAMUCTMUKYU U UHDOPMAYUOHHBLE MEXHOTIO2UU.

B mpouiecce popmMupoBanus SKCIIEPUMEHTATBHBIX YMEHUHN yyaluics yauTcs
MPEJCTABIATh HH(OPMAIHIO 00 UCCIICIOBAHUH B YETHIPEX BUAAX:

* B 8epOAIbHOM. ONUCHIBATH SKCIIEPUMEHT, CO3aBaTh CJIOBECHYIO MOJIETh
IKCIIEPUMEHTa, (PUKCUPOBATh BHUMAaHUE Ha H3MEPSEMbIX (DU3MUECKHUX BEIMYMHAX,
TEPMHUHOJIOTUH;

* B mabauyHoM: 3aTIOTHATH TaOIHIIBI TAaHHBIX, JISKAIINX B OCHOBE TIOCTPOCHHUS
rpaduKoB (IIPHU STOM Y YYaIlUXCsl BOSHUKAET MEPBUYHOE MPECTABICHUE O MacIITadax
BEJIMYMH);

* B 2paguueckom: CTPOUTH rpaUKu MO TAOIUYHBIM JaHHBIM, YTO MO3BOJIAET NEPEUTH K
BBIIBIDKCHUIO THUTIOTE3 O XapaKTepe 3aBUCUMOCTH MEX Ty QU3HMUECKUMHU BEeTMIUHAMU (TIPU
3TOM YUYHUTEJNb [MOKa3bIBAET MPEUMYILIECTBO B BU3yalIM3allU1 3aBUCUMOCTEH MEXIY
BEJTMYMHAMU, HATJISTHOCTh © MHOTOMEPHOCTH );

* B aHanumuveckom (B BUJIe MAaTEMAaTHUECKUX YPaBHEHH): IPUBOIUTH
MaTeMaTHYECKOE OIMCAHUE B3aMMOCBS3M (PU3NUECKUX BETMYMH, MaTEMaTHIECKoe 0000IIeHne
MOJIYYEHHBIX PE3YJIbTaTOB.

[udpossie 1a00paTOPUN MO3BOJISIOT CYIIECTBEHHO SKOHOMUTH BPEMSi, KOTOPOE MOKHO
MOTPATUTh HAa (DOPMHUPOBAHKE UCCIIEIOBATENILCKUX YMEHUN yUaIIUXCSl, BRIPAXKAIOIIUXCS B
CHEAYIOIIUX AEHCTBUSAX:

* ompeiereHne mpoodIeMbl;

* IOCTAHOBKA MCCIIEI0BATENbCKON 3a1auu;

* IJIAHUPOBAHUE PEIICHHUS 3a]1a4H;

* IOCTPOCHUE MOJIEIIEH;

* BBIJIBHIKEHHE THITOTE3;

* 3KCIIEpUMEHTaJIbHAs IPOBEPKA FMIIOTE3;

* aHaTU3 JaHHBIX SKCIIEPUMEHTOB WM HAOIIOICHUI;

* (popMyIUpPOBaHUE BHIBOJIOB.

8. B OPTAHU3AILIMOHHOM PA3JIEJIE B mynkTe «3.1.YueOHbIN MI1aH OCHOBHOTO
oOuiero obpaszoBanus» noAnyHKT «3.1.1. Kanennapublil yueOHbIi rpadux» 100aBUTH
CIIELYIOIIUM COJEPKAHUEM:

B kanukynsipHOe BpeMsi U BO BpeMsl JIETHETO 03/I0pPOBUTENILHOTO OTAbIxa B LleHTpe
00pa3oBaHMs €CTeCTBEHHO-HAYUYHOM U TeXHOJOTrHUeckoi HampaBineHHocTel «Touka PocTtay
OynyT pyHKIIMOHUPOBATH O0BeAMHEHUST 00ydaronuxcsi. OyHKIMHU U pEryiaMeHT UxX
JEeSTeNbHOCTH OyJeT 3aKPETieH COOTBETCTBYIOIIUMHU JOKYMEHTaMHU.

Taxxe B kaHuKyJsipHOE Bpemsi B LleHTpe 00pa3oBaHus eCTECTBEHHO-HAYYHOU U
TEXHOJOTHYeCKON HampaBieHHocTel «Touka Pocra» Oymer mpoxoauTh MOATOTOBKA K
OCHOBHBIM I'OCYZapCTBEHHBIM 3K3aME€HaM I10 MporpamMMm LU(pPOBOro, €CTECTBEHHOHAYYHOTO,
TEXHUYECKOTO M T'YMaHUTAPHOTO MPOQHUICH.

9. B OPTAHU3AIIMOHHOM PA3JIEJIE B myrkTe «3.1.Y4eOHBIN TTaH OCHOBHOTO
o0rmiero oopazoBanus» MOANYHKT «3.1.2. [InmaH BHEYpOUHO NESTENBHOCTI» J00aBUTH
CIIEYIOIUM COJIEPKAHUEM:

B pamkax ucnonb3oBanust 060pyaoBanus LleHTpa 00pazoBaHusi €CTECTBEHHO-HAYYHOU U



TEXHOJOTHYeCKoi HampaBieHHocTel «Touka Pocta» He MeHee 1/3 oO0bemMa BHEYpOUHOU
JeSITeIbHOCTH 00Y4aOIIUXCsl OPHEHTUPOBAHO Ha MOJIep)KaHue €CTECTBEHHOHAYYHOU 1
TEXHOJIOTUYECKOM HAIPaBICHHOCTEH 00pa30BaTeIbHBIX IPOTPAMM, IIPH 3TOM 00BEM
MPOrpaMM €CTECTBEHHOHAYYHOM HaIPaBJIEHHOCTH cocTaBiisgeT He MeHee 20% oT ob1iero
o0BbeMa BHEYPOUHOU JESITETTHHOCTH.

Ha 6a3e MyHnunumnaasHoro 001eo0pa3oBaTeIbHOr0 O0KETHOTO YUPEKACHUS
«[TonstHCKAs OCHOBHAS ILIKOJIa» PEATM3YIOTCS JONOJHHUTEIbHbIE 001Ie00pa3oBaTeIbHbIe
oO1iepa3BUBAIOINE MPOrPaMMbI €CTECTBEHHO-HAYUYHOMN U TEXHOJIOTHYECKON
HaIlpaBJICHHOCTEMN.

BreypouHas 1eATeIbHOCTh B KAHUKYJISIPHOE BPEMSI MOXKET PEaIu30BbIBATHCS B PAMKAX
TEMAaTUYECKUX MPOrpaMM (J1arepb C THEBHBIM NpeObIBaHNEM Ha 6a3ze MyHUIIMTIATEHOTO
o011eo0pa3oBaTenbHOro 0I0KETHOTO yupexaeHus «llonsHckas OCHOBHAs LIKOJIa», B
MoX0/axX, Moe3Kax u T. 1I.), @ TAKXKE ¢ UCTOIb30BaHuEM obopynoBanus Llentpa obpa3zoBanus
€CTECTBEHHO-HAyYHOH U TEXHOJOTMYECKOM HarpaBieHHocTel «Touka Poctay.
[IpenycmoTpeHo pyHKIIMOHUPOBAHHE YYCHHUECKNX 00BETUHEHNI B KAHUKYJISIPHOE BpeMs Ha
6aze Llentpa 0Opa3oBaHUs €CTECTBEHHO-HAYYHOM U TEXHOJIOTMUYECKOM HANPaBICHHOCTEH
«Touka Pocray.

B nensax koMImiekcHOro conpoBokaeHus aesarenbHocT Lientpo «Touka poctay
Me1IaroraMu OCYIIECTBIICHUE NCIOIb30BAHNE ITyOIHKAIMA U YIeOHO-METOAMYECKIX
MaTepuagoB (MHCTPYKIUHU, METOAHYECKHUE TOCOOUs, MH(OPMALIMOHHBIE MaTepUabl, IEPEUHU
PEKOMEH1YEMBIX JINTEPATYPHBIX HCTOYHUKOB, BUI€OMATEPUAIIbI U JIp.):

e Pacnopspkenne MunuctepcerBa npocseienus Poccuiickoit @enepanuu NeP-6 ot
12 suBaps 2021 roga o co3manuu Ha 6a3e 001e00pa3oBaTEIbHBIX OpraHU3aIHi,
PacrojOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJIbIX FOpPOJIax, LIEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYUYHOH U TEXHOJOTUYECKON HaIlPaBICHHOCTEH;

e Meroauueckrue peEKOMEHAALNHN 110 CO3/IAHUIO0 PErMOHANIBHOM ceTu LleHTpoB
obpazoBanus Lludposoro u rymanutaproro npoduneii «Touka pocta» Ha 0aze
00111e00pa30BaTENLHBIX OPraHU3AINN CETLCKOW MECTHOCTH M MAJIBIX TOPOIOB (YTBEPIKICHBI
Musnnpocserienus Poccun 25.06.2020 Bb-174/04-Bh);

e (.B. Jlo3oBenko, T.A. Tpymuna «Peanu3aius o0pa3oBaTeibHbIX IPOTPaMM
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOM HaIlpaBIEHHOCTEN 10 (PU3UKE C UCTIOIB30BAHUEM
obopynoBanus neHTpa «Touka poctay. Memoouueckoe nocobue. Mocksa, 2021»;

e B. B. bycnaxos, A. B. [IeiHeeB «Peanu3anust 00pa3oBaTeNbHbIX IPOTrPaMM
€CTECTBEHHOHAYYHON U TEXHOJOTUUYECKOW HAMPABIEHHOCTEHN 10 OMOJIOTHH C UCTIOIB30BaHUEM
obopynoBanus nentpa «Touka poctan. Memooduueckoe nocooue. Mocksa, 2021»;

e I W. becnanioB, M.B. Jlopodee «Peanuzaius 06pa3oBaTeabHbIX MpOrpaMm
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOM HaIlpaBICHHOCTEN 110 XUMUU C UCIOIb30BaHUEM
obopynoBanus nentpa «Touka pocta». Memoouueckoe nocobue. Mocksa, 2021».



