[Tpunoxenue
K [Ipukazy Ne 157 ot 03.08.2022 r.

N3MEHEHUWSI B ocHOBHYI0 00pa30BaTe/ibHYI0 IPOrpaMMy OCHOBHOI0 00111ero
o0pa3oBaHusl B CBSI3U € OTKPbITHEM LIEHTPA 00Pa30BaHMs €CTeCTBEHHO-HAYYHOM U
TeXHOJIOTH4eCKOoi HanpaBaeHHoOcTell «Touka pocTay, B neJsix odecneyeHns peaan3aunu
(penepanbHoro npoexra «CoBpeMeHHasi IKO0JIa» HALIMOHAJIBHOI0 NpoekTa «O0pa3oBanue».

Bo ucnonnenue cneayrommux HOpMATUBHBIX JOKYMEHTOB:

o  denepanpHbIi 3ak0H OT 29.12.2012 Ne 273-®@3 (pex. ot 31.07.2020) «O6 obpa3zoBaHuM B
Poccwuiickoit @enepanmuny (¢ u3M. u o1, Beryn. B cury ¢ 01.09.2020).

e [lacnmopt HanuoHanpHOTO MpoekTa «O0pazoBanue» (yrB. mpesunauymom Cosera npu [Ipe-
sugeHTe P mo crparernyeckomMy pa3BUTHIO M HAIIMOHAJIBHBIM IIPOEKTaM, MpOoToko oT 24.12.2018
Ne 16).

e TocymapcTBeHHas mporpamma Poccuiickoit ®@enepamuu «Pa3Butue obpazoBaHus» (YTB.
[Tocranosnennem IlpaBurenscrBa PD or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 ytBepk-
JICHUU TOCYIapCTBeHHOH mporpammbl Poccuiickoit denepanun «Pa3Butre oOpa3zoBaHUM».

e IIpodeccuonanbuslii crannapt «llexaror (memarorndeckas A€ATEIbHOCTD B JOLIKOJIBHOM,
HavyaJbHOM OOIIIeM, OCHOBHOM OOIIeM, CpeaHeM oOmeM 00pa3oBaHUM), (BOCIIMTATENb, YUUTEINb))»
(pen. ot 16.06.2019) (Ilpuka3 MunuctepcTBa Tpyaa u corpaabHoi 3ammThl PO ot 18 oktabps 2013
r. Ne 544H, ¢ U3MEHEHUSMH, BHECEHHBIMU TMPUKA30M MUHHCTEPCTBA Tpyda M colBalUThl PO oT
25.12.2014 Ne 11151 u ot 5.08.2016 r. Ne 422#).

e IIpodeccuonanbusiii ctannapt «llemxaror gonoaHUTENBHOTO 00pa30BaHuUs AETEH U B3pOC-
ae1x» ([Ipuka3z MunucTepeTBa Tpyaa u corpanbHoi 3amuThl PO ot 05.05.2018 Ne 298u «O06
yTBEpKACHUH MpodeccronanbHoro crangapra «llegaror JOMoNHUTENBLHOTO 00pa3oBaHMs JAeTe U
B3POCIIBIX»).

e  QenepanbHbI rocy1apcTBEHHBIH 00pa3oBaTeNbHBIN CTaHAAPT OCHOBHOTO 0011eTro 00paso-

BaHwMs (YTB. IprKa3oM MuHHUCTEpCTBa 0Opa3zoBanus u Hayku Poccuiickoit @eneparnuu ot 17.12.2010
Ne 1897) (pen. 21.12.2020).

Meroanueckre peKOMEHAAINH M0 CO3JaHNI0 M (HYHKIIMOHUPOBAHUIO IETCKUX TEXHOMApPKOB
«KBantopuym» Ha 6a3ze 0011e00pa3zoBaTeNbHBIX OpraHu3alyii (yTB. pacnopsbkeHrneM MuHHCTEpCTBA
npocsemeHust Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4).

e Meroauueckue peKOMEHIAINHU TI0 CO3/IaHUI0 U (QYHKIIMOHUPOBAHUIO [IEHTPOB HU(PPOBOTO
obpazoBanus «IT-ky06» (yTBepkaeHBI pacrmopsbkeHneM MuHucTepcTBa MpocBerieHus: Poccuiickoit
®eneparuu ot 12 ssuBaps 2021 r. Ne P-5).

e Meronuueckue  PEKOMEHJAIMM 1O  CO3JaHMI0 M (PYHKIIMOHUPOBAHHUIO B
0011e00pa30BaTeNbHBIX OPTaHU3AIMSIX, PACIIOIIOKEHHBIX B CEJIBCKOM MECTHOCTH M MaJbIX TOPOaX,
[IEHTPOB O0pa30BaHMsI E€CTECTBCHHO-HAYYHOW M TEXHOJOTMYECKON HampaBieHHocTer («Touka
pocta») (YTBepxkaeHsl pacnopsbkeHneM MunucrepcTBa npocBemienust Poccuiickoit denepanuu ot
12 suBaps 2021 1. Ne P-6).

Braectn B OCHOBHYI0 00pa3oBaTeIbHYIO IMPOTpaMMy OCHOBHOTO OOIIEro 0Opa30BaHMS CIIEIYIONTHE

U3MCHCHUA:

1. B LEJIEBO PA3JEJ B nyHKT «1.1. TIOSACHUTEJIBHAS 3AITMCKA» no6aButh
CIIEYIOILIEE COJIEPIKAHUE!

Ha ©0a3ze MyHununaipHOro OIOIKETHOrO  00IIe00pa3oBaTENbHOTO — YUPEKIACHUS
«TaceeBckas cpemHssi oOmeobpazoBarenbHas mkona Ne2» TaceeBckoro paiiona KpacHospckoro
kpas B 2022 romy co3gaH LleHTp o0Opa3oBaHHs €CTECTBEHHO - HAy4YHOM M TEXHOJOTHYECKON
HarnpaBieHHocTel "Touka pocra" (manee - LleHTp) ¢ 1enpio pa3BUTHS y 00yUYaIOIMIUXCsl €CTECTBEHHO -
Hay4YHOW, MaTeMaTU4YeCKOW, WH(OPMAIMOHHOW TI'PaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO H
KpPEaTUBHOTO MBIIIJICHUSI COBEPUICHCTBOBAHMS HABBIKOB €CTECTBEHHO - HAYYHOU M TEXHOJOTUYECKOM



HaIlpaBJICHHOCTEMN.

IlenTp He sBIsETCA IOPUAMYECKMM JIMIIOM M JEUCTBYET Ul JIOCTUIXKEHUS YCTAaBHBIX Lielel
MyHUIIMTIaTEHOTO  OFOPKETHOTO  0011e00pa3oBaTeIbHOTO  yupexkaeHus: «TaceeBckas CpemHsist
obmeodpaszoBarenbHas 1mkoya No2y (manee - YupexaeHHe),a TakKe B IENsIX BBIMOJHEHUS 3a7a49 U
JOCTHDKEHHS TIOKa3aTeNield W pe3yJbTaToB HallMOHaJILHOTO TpoekTa "OOpa3zoBanue". LleHTp B cBOCH
JESITEeIbHOCTH TOAYUHSICTCS IUPEKTOpy MyHHMIMIANIBHOTO OIOKETHOrO 0011e00pa3oBaTeIbHOIO
yupexaenus «TaceeBckast cpeqHsis oomeoopazoBaTenbHas mkona No2y.

Hean, 3apaun, pyHKUHMHU AedaTenbHocTH LleHnTpa

OCHOBHOH 1I€NIbIO JAEATENbHOCTH LleHTpa SIBISETCS COBEPIIEHCTBOBAHHUE YCJIOBUH A
MOBBIIIEHUS] KadyecTBa OOpa3oBaHMsA, PACIIMPEHHUS BO3MOMKHOCTEM OOydyaromMXCsi B OCBOECHUU
y4eOHBIX NPEIMETOB €CTECTBEHHO - HAYYHOH M TEXHOJOTHMUYECKOW HAampaBlIEHHOCTEH, MporpaMm
JOTIOJTHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO - HAYYHOH M TEXHUYECKOH HalpaBIEHHOCTEH, a TaKkKe
JUI IPAKTUYECKOM OTpabOTKMU yuyeOHOro mMarepuana mo ydeOHbIM npeaMeram "®dusuka", "Xumus'",
"buonorus" ¢ MCMOJIb30BaHUEM MPHOOpETaeMoro 00OpyIOBaHMUs, PACXOAHBIX MaTepPHAaJOB, CPEACTB
00y4eHHS ¥ BOCITUTAHUS.

3apnauyamu LlenTpa aBasiloTCA:

e peanM3alMsg OCHOBHBIX 0O0IIe00pa30BaTeNbHBIX MPOrpaMM IO Y4YEOHBIM THpeaMeTam
€CTECTBEHHO - HAYYHON U TEXHOJIOTMYECKOW HAIPaBICHHOCTEW, B TOM YHUCIIE B PAMKaX BHEYPOUYHOU
JEeSTEIbHOCTH 00YJYarOIINXCS:

e pa3paboTKa M peanu3alus Pa3HOYPOBHEBBIX OIMOJHHUTEIBHBIX 0O0I1e00pa30BaTENIbHBIX
IIPOrpaMM €CTECTBEHHO - HAyYHOM M TEXHUYECKOM HAIPaBICHHOCTEW, a TaKKe€ MHBIX IPOTrpaMM, B
TOM UHUCJIE€ B KAHUKYJISIPHBIN IEPUOA.

®  BOBJICYCHHE O0YYAIOLIMXCS U NIEIArOrMYeCKX PaOOTHUKOB B MPOCKTHYIO JIEATEIbHOCTh!

e oOpraHu3anusi BHEY4YEOHOH JEeSATENbHOCTH B KaHUKYJSPHBIM mepuon, pa3paboTka u
peanu3anys COOTBETCTBYIOIIMX 00pa3oBaTeNbHBIX MpOrpaMM, B TOM UHCIE s Jlarepew,
OpPraHU30BaHHBIX 00Pa30BaTEIbHBIMU OPraHU3alMAMU B KAHUKYIISPHBIN IEPHOA:

e TMOBHIIEHWE NTPO(HECCHOHATBFHOTO MACcTepPCTBA MEAarorudeckux padboTHUKOB LleHTpa,
peaTM3YIONTUX OCHOBHBIE U IOTIOJHUTEIbHBIC 001Ie00pa3oBaTeIbHBIC TPOTPAMMBI.

Cozmanme 1eHTpa «Touka pocray TpeamonaracT pa3BUTHE  00pa30BATEIBHOMN
UHQPACTPYKTYypel ~ 00IIe00pa3oBaTeNbHOM  OpraHW3alMid, B  TOM  4YHCIE  OCHAIICHUE
0011e00pa3oBaTeIbHON OpraHU3aIiH:

* 000pyIOBaHHEM, CpEIACTBAMH OOYYCHHS] W BOCIHUTAHUS s HM3y4eHHUS (B TOM HHCIE
9KCIIEPUMEHTAJIBHOI0) IPEIMETOB, KypCOB, IUCLUUIUIMH (MOXYyJIEH) €CTECTBEHHO-HAYyYHOMU
HAMPaBIEHHOCTH MPHU PeaTnu3allii OCHOBHBIX 0011e00pa30oBaTeNbHBIX MPOTPAMM H JTOTOTHUTEIBHBIX
00111e00pa30BaTeNbHBIX MPOTPAMM, B TOM YHCIIE AJIs PACIIUPEHHSI COACPKAHUS yUCOHBIX MPEIMETOB
«Du3uKay, «XuMus», «bHoIorus»;

e o0opymoBaHWEM, CpEACTBAMH OOYYCHHS ¥ BOCIUTAHUS I peaM3alud MPOrpaMM
JOTIOTHUTEIHHOTO 00pa30BaHMs €CTeCTBEHHO-HAYYHOMN HANPaBICHHOCTH;

* KOMIIBIOTEPHBIM U HHBIM 000pPYI0BaHUEM.

IlenTp U1 AOCTUKEHMSI LIENU U BBIIIOJIHEHUS 3a/ja4 BIIPABE B3aUMO/ICHICTBOBATD:

-pa3IMYHBIMU 00pa30BaTEIbHBIMHU OPTaHU3AUSAME B (JOPME CETEBOTO B3aMMOACHCTBUS;

-C UHBIMH 00pa30BaTENbHBIMM OpraHU3alMsAMM, Ha 0a3e KOTOPBIX CO3JIaHbl IIEHTPbI
00pa3oBaHMs €CTECTBEHHO - HAYYHOW U TEXHOJOTUYECKON HarpaBiaeHHoCcTel "Touka pocTa";

-c (¢enepaTbHBIM ONEPATOPOM, OCYIICCTBISIOIIMM (QYHKIUU 1O HWH(POPMAIMOHHOMY,
METOJIMYECKOMY M OPraHU3aLMOHHO - TEXHUUYECKOMY CONPOBOXKACHUIO MEPONPUITHN MO CO3/1aHUIO
U (QYHKIIMOHUPOBAHHUIO IICHTPOB OOpA30BaHMsI E€CTECTBEHHO - HAyYHOW M TEXHOJOTMYECKOU
HanpaBieHHocTed "Touka pocra", B TOM 4YHCIE€ IO BONPOCAM TIOBBIMICHHUS KBaJHU(PHUKAIUN



Me1arOrMYeCcKuX pabOTHUKOB,;
- ¢ 00ydJaromuMHuCS U POIUTEISIMU (3aKOHHBIMU TIPEACTABUTEISIMU) OOYUYaIOIUXCs, B TOM
qHClie C MPUMEHEHHEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

2. B IEJIEBOM PA3JIEJIE B myHkTe «1.2.3 Ilnanupyemble pe3ysbTaThl OCBOCHHS y4EOHBIX
M MCXKITUCUUIINIMHAPHBIX IPOTpaMm>»
- moanyHKT «1.2.3.15 ®dusnka» KOHKPETU3UPOBATh CICIYIONTUM YTOUHEHHBIM COJIEP)KaHUEM:

I[lnannpyemMble pe3yibTaThl 0OCBOCHUSI YUeOHOro npeamera «Ou3nkay ¢ OnNucCaHueM
YHHUBeEPCAJbLHBIX YUeOHBIX J1eiiCTBHIA, 10CTHTaeMbIX o0yuyawmumucs 7-9 kjiaccoB (¢
HCMOJb30BAHNEM 000PY10BaAHNS LIEHTPA 00Pa30BAHUSA €CTECTBEHHO-HAYYHOU U
TeXHOJIOTn4ecKoil HanpaByeHHocTel «Touka Pocray)

JInyHOCTHBIE pe3yJIbTAThI

Obyyarowuiica NOIYUUM  BO3MONCHOCML Ol (POPMUPOBAHUSL  CEOVIOWUX  TUYHOCTIHBIX

Pe3yIbmamos:

Pa3BUTHUC MO3HABATCIIbHBIX MHTCPCCOB, MHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCT€I>1;

yOeXKIEHHOCTh B BO3MOXKHOCTH TIO3HAHUS TPUPOJBI, B HEOOXOJMMOCTH Pa3yMHOTO HC-
II0JIB30BaHUA I[OCTI/DKGHI/II‘;I HAayKHu H TEXHOJIOTUN JJISL I[aJ’II:HeﬁHIGI‘O Pa3BUTHUA YCITIOBCUYCCKOI'O
o0IIecTBa, yBaXEHHE K TBOPIIAM HAyKH W TEXHUKH, OTHONICHHE K (M3MKE KaK K DIIEMEHTY
00111€4eTI0BEYECKON KYIbTYPHI;

CaMOCTOSITENILHOCTh B NMPHOOPETCHWH HOBBIX 3HAHWW W TMPAKTHYECKUX YMCHHIA;

TOTOBHOCTH K BBIGOpy JKU3HCHHOT'O ITYTU B COOTBCTCTBUU C COGCTBGHHBIMI/I HHTCpCCaMU U
BO3MOYKHOCTSIMH;

MOTUBaus 06pa30BaTeJIBHOI>'I ACATCIIBHOCTH Ha OCHOBC JIMYHOCTHO OPUCHTUPOBAHHOI'O
MOJIX0/1a;

¢dbopMHpOBaHKE IICHHOCTHOTO OTHOIICHUS APYT K APYTY, K YUYUTEII0, K aBTOPaM OTKPBITUH
1 U300pETEeHHI, K pe3yIbTaTaM OO y4ICHHS.

MertanpeamMeTHble pe3yJIbTAThI

Obyuarowuiicst NOIY4Um 803MONCHOCMb OJisl (POPMUPOBAHUSL CLEOYIOUUX MEeMANPEeOMEMHbIX

pe3ybmamos:

* OBJIAJICHUEC HABBIKAMH CAMOCTOSITEIIFHOTO TPUOOPETEHHS HOBBIX 3HAaHWH, OpraHU3aIud
y4eOHOU NeATeTbHOCTH, TIOCTAHOBKH IEJIeH, TUTAHUPOBAHMS, CAMOKOHTPOJIS U OIEHKU Pe3yIbTaTOB
CBOCH JIEATENILHOCTH, YMEHHUSMH TIPEABHIIETh BOZMOYKHBIC PE3YJIbTaThl CBOMX JCHCTBUH;

* MMOHUMAaHHE PA3THUUN MEXKIYy UCXOAHBIMU (paKTaMU W THIOTE3aMU I UX OOBSCHEHUS,
TEOPETHYECKUMH MOJICJIIMA ¥ pPEATbHBIMA OOBEKTaMH, OBJAJICHHE YHHBEPCAILHBIMU y4eOHBIMU
JNCUCTBUSMH Ha TMpUMEpax TUMOTe3 ISl OOBSICHEHUS HW3BECTHBIX (DAKTOB M IKCIEPUMEHTATHHOU
MIPOBEPKH BBIIBUTAEMBIX TUTIOTE3, pa3pabOTKH TEOPETUIECKUX MOJIEIICH MPOIIECCOB MIIH SIBJICHHIA;

* (¢opMUpOBaHHE YMEHUN BOCHpPHUHHUMATH, MEepepadaThiBaTh W MPEABABIATH, WH(DOpPMALHIO B
CJIIOBECHOU, 00pa3HO#, CUMBOJIMYECKON (hopmax, aHAIM3UPOBATh W TepepadaThiBaTh MOJYyYCHHYIO
nH(OPMAILIMI0O B COOTBETCTBUU C IIOCTABJICHHBIMH 3a/ladaMH, BBIICTSATH OCHOBHOE COJIep)KaHUE
MPOYHUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI HAa TIOCTABJICHHBIC BOITPOCHI U H3JIarath €ro;

* MpUOOPETEHHE OIbITa CAMOCTOSTENILHOTO IOWCKA, aHalu3a W oTOopa uHpopmanuu ¢
WCIOJIb30BAHUEM DPA3JIMYHBIX UCTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHHA ISl PEIICHUS
MO3HABATENBHBIX 337134,

* pa3BUTHE MOHOJOTUYECKOW M JTUAIOTMYECKON pEuYd, YMEHHS BBIpaXXaTh CBOU MBICIH,
CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, TOHUMATh €0 TOUKY 3pEHHs, IPU3HABATh IPABO JIPYTOTO
YeloBeKa Ha HHOE MHEHIIE;

® OCBOCHUC HpI/IéMOB ﬂeﬁCTBHﬁ B HCCTAaHAAPTHBIX CUTyalUAX, OBJIAJACHUC IBPUCTUUCCKHUMU
METOJaMH PeIIeHUs MpooIIeM;

* ¢popMHpOBaHUE YMEHUI pabOTaTh B IPYIIIE C BHIIIOJHEHUEM PA3IUYHBIX COLUANBHBIX POJICH,
MPEJCTABIATh U OTCTAMBATH CBOM B3IIISIBI I YOCKICHUS, BECTH TUCKYCCHIO.



PeryastuBubie YY /|

Obyuarowuiics noay4um 603MOMCHOCMb Ol (POPMUPOBAHUS CLEOVIOUUX De2YTIAMUBHBLX

\AZ/8

1. YMeHue caMOCTOATENBHO OIpenessaTh Leau o0ydeHus, CTaBUTh U (HOPMYyIUPOBATh HOBbBIE
3ajaun B yu&0e M T03HABaTENbHOW JESATEIbHOCTH, pa3BUBAaTh MOTHUBBI U HHTEPECHl CBOEH
MO3HABATENbHOM 1€ATEIHHOCTH.

OOyuaronuiics CMOXKeT:

* aHAJIM3UPOBATh CYILIECTBYIOUINE U TNIAHUPOBATH OyAYIIHEe 00pa30BaTENIbHbBIE PE3YIIbTATHI,

* UIeHTU(PUIPOBATH COOCTBEHHBIEC POOIEMbI U ONPEACIATH INIABHYIO TPOOIEMY;

* BBIIBUraTh BEPCHHM peLICHUS MNpoOsieMbl, (OpMYyIUpOBaTh THUIOTE3bl, MPEIBOCXUIIATH
KOHEUYHBIN pe3yJIbTar;

* CTaBUTh LEJb JACITEILHOCTH Ha OCHOBE OMNPENENEHHON MpOOJEeMbl M CYIIECTBYIOIIMX
BO3MOXKHOCTEI;

* popmynupoBaTh yueOHbIE 3a]]a4l KaK IIard JTOCTHKEHUS TOCTABICHHON LEH e TEeNb-

HOCTH;

* 000CHOBBIBATH 11€JIEBBIE OPUEHTUPHI U IPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3bIBasi U

000CHOBBIBAS JIOTHYECKYIO TIOCIIE0BATEILHOCTD I11AaTrOB.

2. YMeHHE CaMOCTOATEIbHO IUJIAaHUPOBATh IYTH JOCTIDKEHHS LeJeil, B TOM 4YHUCIe
aJIbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Haubojee H(PPEKTHUBHBIE CIMOCOOBI pElIeHUS y4YEOHBIX H
MO3HABATENbHbBIX 3a/1a4.

OOyuaronuiics CMOXKeT:

* onpenersTh HeoOxoaumoe(bie) 1eiHcTBUE(sT) B COOTBETCTBUU C YU€OHOM M TT03HABATEIb-

HOM 3a/1a4aM¥ U COCTaBIIATh AITOPUTM €TO(HX ) BBITTOIHEHUS;

* 000CHOBBIBATh M OCYIIIECTBIISTH BBIOOp Hanbosee 23 (PeKTUBHBIX CIIOCOOOB PEIICHUS

y4eOHBIX U MO3HABATEIHHBIX 3a/1a4;

* OIpeesATh/HaXOAUTh, B TOM YHCIIE U3 MPEJIOKEHHBIX BAPUAHTOB, YCIOBUS 1JIs BbI-

MOJIHEHUS1 y4eOHOH U MO3HABATEILHOM 33/1aY;

* BBICTpPAUBAaTh KU3HEHHBIE IJIaHBI HA KPATKOCPOUHOE Oyayiiiee (3asBiIsATh LIeJIeBbIe OpU-

SHTHPHI, CTABUTH aJICKBATHBIC UM 3a7a4d U TpeJyiarath JeHCTBUS, YKa3biBast © 000OCHOBBI-

Bas JIOTHYECKYIO MOCIEA0BATEIbHOCTD IaroB);

* BEIOUPATh U3 IPEIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIILHO UCKAaTh CPECTBA/PECYpPCHI

JUISL peIlieHus 3a/1a4k/TOCTHXKEHUS 1IeIIH;

* COCTaBJIATH IUIAH PEUICHUs IPOOIeMbI (BBIMOJIHEHUS POEKTa, IPOBECHUS UCCIIEI0BA-

HUSA);

* OIpEeNATh MOTEHIUAIbHBIE 3aTPYIHEHHS MIPH PeILICHHH Y4eOHOM 1 O3HABATEIbHOM 3a1aun
Y HaXOJUTb CPEJICTBA AJISl UX YCTpaHEHUS;

* OIMUCHIBATH CBOM OIBIT, OOPMIISIS €T0 JUISl Iepeaadd APYTUM JIFOISIM B BHJIE TEXHOJIOTHH

pelIeHrs MPaKTUUECKHX 3aau ONpeAeEHHOro Kilacca;

* [JITAHUPOBATh U KOPPEKTHPOBATH CBOIO MHIAMBUAYAIEHYIO 00pPa30BaTENbHYIO TPAEKTOPUIO.

3. YMeHue COOTHOCUTh CBOM JEWUCTBUSA C IUIAHHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBISThH
KOHTPOJIb CBOEH JEATENbHOCTH B TMPOLECCEe JOCTHIKEHHUS pe3yibTara, ONPEAeNsaTh CIIOCOObI
JEHUCTBUM B paMKax MPEUIOKEHHBIX YCIOBUW U TpeOOBaHWH, KOPPEKTUPOBATH CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTyaLUEH.

OO6yyJaronmuiicst CMOXKeT:

* OIIpeNeNATh COBMECTHO C NIEIaroroM M CBEPCTHUKAMU KPUTEPUH TUIAHUPYEMBIX PE3yJIbTaTOB
1 KpUTEPHUH OIICHKU CBOEH y4eOHOU JesITEIHHOCTH;

* CHCTEMaTU3UpOBaTh (B TOM 4YHUCJE BHIOMpATh NPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX
PE3yNIbTAaTOB U OLIEHKU CBOEH JeSITeIbHOCTH;

d OT6HpaTb HHCTPYMCHTBI JJISL OLCHHUBAHUA cBOEH JACATCIIbPHOCTH, OCYHICCTBJIATDH
CaMOKOHTPOJIb CBOEH JCATEIHPHOCTH B paMKaX MPEIJIOKEHHBIX YCIIOBUM U TPEOOBAHMIA;

¢ OLCHHUBATHL CBOIO [JCATCIBHOCTL, APTYMCHTUPYSA MNPUYUHBI OOCTHUXCHUA WM OTCYTCTBUSA
IUIAHUPYEMOT'O pe3yibTaTa;

® HaXOJUTh OOCTATOYHLIC CPCACTBA MJIA BBIIIOJHCHUA y‘-ICGHBIX ,Z[GﬁCTBHfI B I/I3MGH$IIOIJ_IGI>'IC$I
CUTYaIlMU W/WIK IPU OTCYTCTBHUH INTAHUPYEMOTO PE3yJIbTaTa;



* paboTas MO CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JIEATEIBHOCTh HA OCHOBE
aHanM3a  M3MCHEHWH  CUTyalluM IS TIOJYYCHHs  3aIUIAaHUPOBAHHBIX  XapaKTEPUCTHK
POAYKTa/pe3ynbraTa;

* yCTaHABIMBATh CBSI3b MEKAY TIOJNYYCHHBIMH  XapaKTEPUCTUKAMH  TPOIYKTa U
XapaKTepUCTHUKAMHU TMpolecca ACSITENbHOCTH W TI0 3aBEPHICHUHM JCSATEIBHOCTH  IpensiaraTh
M3MEHEHHE XapaKTePUCTUK TpoIiecca IS OTYyYCHHS YIyYIIEHHBIX XapaKTEPUCTHK MPOYKTa;

* CBEpATh CBOM JICHCTBUS C LENbI0 M TMPH HEOOXOAMMOCTH HWCHPABIATH OIIUOKH
CaMOCTOSITEITHHO.

4. YMeHUE OIICHMBATh TPABUIHHOCTh BBITIONHEHUS y4eOHOW 3amaun, COOCTBEHHBIC
BO3MOXHOCTH €€ PEIICHUS.

OOyJaromuiicst CMOXKET:

* ONPEEIATh KPUTEPUH MTPABHILHOCTH (KOPPEKTHOCTH) BBITIOJTHEHUST YIeOHOW 3a/1a4H;

* aHAJIM3UPOBATh U OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIEI0 HHCTPYMEHTAPHS IS
BBHITIOJTHEHUS Y4eOHOI 3a/1a4u;

* cBOOOJIHO TIOJIK30BATHCS BBHIPAOOTAHHBIMH KPUTEPUSIMHU OICHKH M CaMOOIICHKH, UCXOMS W3
LEJIM M UMEIOIIUXCSI CPEJICTB, pa3inyast pe3yabTaT U ClocoObl NEHCTBU;

* OICHMBATh TMPOJYKT CBOCH HEATEIPHOCTH 110 3aJaHHBIM W/WIH  CaMOCTOSITEIHHO
orpeIeIEHHBIM KPUTEPUSAM B COOTBETCTBUH C LIEJBIO IEATETBHOCTH;

* 00OCHOBBIBATh JOCTH)XKUMOCTH I€JI BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIMHBIX BHEITHUX PECYPCOB;

* GUKCHPOBATH M aHAIN3UPOBATH TUHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

5. Brnagenue ocHOBaMHM CaMOKOHTPOJISI, CAMOOIICHKH, NMPHHATUS PELICHUNA U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpPA B YUeOHOMW U IMO3HABATEIHLHOM JIEATEILHOCTH.

OOyJaromuiicst CMOXKET:

* HaOJMIO/IaTh U aHAJTU3UPOBATH COOCTBEHHYIO y4E€OHYIO M TIO3HABATEIBHYIO NEATEIHLHOCTh U
JESTeTbHOCTh JPYTUX 00yUYarOMIUXCsl B ITPOIECCE B3aUMOIIPOBEPKH;

* COOTHOCUTH pealbHbIE W IJIAaHUPYEMbIE Pe3yNbTaThl HHIWBUIYATHLHOW 00pa30BaTEIbHOM
JESITeTbHOCTH U JIeaTh BBIBOJIBI,

* IPUHUMATH PEIICHUE B yUeOHOU CUTYAIlUU M HECTH 32 HETO OTBETCTBEHHOCTH;

* CaMOCTOSITEIILHO OIPENENSITh MPHYUHBI CBOCTO yCIieXa WJIM HeyclleXa W HaXOAWUTh CIOCOOBI
BBIXOJIa U3 CUTYAllUH HEYCIIeXa;

* PETPOCHEKTUBHO OIPEIeNsATh, KaKWe JCHCTBUS 10 PEHICHHIO Yy4eOHOH 3amaud HITH
napaMeTphl 3TUX JICHCTBUN MPUBEIIHN K MOIYUYSHHIO UMEIOIIETOCS MPOIYKTa y4eOHOM AeATeNbHOCTH;

* IGCMOHCTPHPOBATH MPUEMBI PETYJISIIH TICHXO0()HU3HOIOTHIECKUX/IMOIIMOHATEHBIX COCTOSTHUN
i JocTHKeHUs 3ddexra ycrnokoeHus: (YCTpaHEHHs SMOLMOHAIBHOM HampspkEHHOCTH), 3¢ ¢ekrTa
BOCCTaHOBJICHUsI (OcCiabJIeHHs] TPOSIBICHUW yTOMJeHUs), d(dexra akTUBU3aNUKU (TTOBBIIICHH
NCUXO(PHU3UOIOTMYECKON PEaKTUBHOCTH).

ITo3naBaTtenbHbie YY ]|

Obyuarowuiicst nOay4um 803MOHNCHOCIb OISl (POPMUPOBAHUS CLEOVIOUIUX NOZHABAMETbHBIX

YVII.

1. VYmenue omnpenensTtb TOHSATHS, CO3/1aBaTh OOOOINEHUS, YCTaHABIWBATH aAHAJIOTHH,
KJ1accu(UIUpPOBaTh, CAaMOCTOSITEIBHO BBHIOMPATh OCHOBAHUS M KPUTEPHH JAJs KiaccU(UKALUH,

YCTaHABIMBATh  MPUYUHHO-CIEJACTBEHHbIE  CBA3M, CTPOUTh  JIOTHYECKOE  PaCCYyXKJEHHUE,
YMO3aKJII0YeHUE (MHIYKTUBHOE, TEAYKTUBHOE, 10 aHAJIOTHUHN) U I€JIaTh BHIBOJIBI.

OOyYarouicsa CMOXKET:

* ToI0MpaTh CJIOBA, COTIOTYMHEHHBIE KITIOUEBOMY CJIOBY, ONPEACIISIFOIINE €T0 TPU3HAKU 1

CBOMCTBA;

* BBICTpaWBaTh JIOTHYECKYIO IIETIOYKY, COCTOAIIYIO M3 KIFOUEBOTO CJIOBA M COTMOMYMHEHHBIX
€My CJIOB;

* BBIJICTISATH OOIIMIA MPU3HAK JBYX WM HECKOJIBKUX MPEIMETOB WM SIBJICHUH M OOBSCHATH UX
CXOJICTBO;

* 00BEIUHATH MPEAMETHI W SIBJICHUS B TPYIIIBI 1O ONPEACIEHHBIM MPU3HAKAM, CPaBHUBATH,




KJaccu(uuupoBaTh U 00001AaTh (PAKTHI U SBICHUS;

* BBIJICJIATH SIBJICHUE U3 OOIIETO psAla APYTUX SBJICHUI,

* OmpenessaTh OOCTOSATENBCTBA, KOTOPHIE MPEIIIECTBOBAIM BO3HUKHOBEHHIO CBSI3U MEXKIY
SBJICHUSIMH, W3 OSTHX OOCTOSTENBCTB BBIACIATH ONPENCISAIONINE, CIIOCOOHBIE OBITh MPUYMHON
JAHHOTO SIBJICHUS, BBIABISATH IPUUMHBI U CIIEICTBUS SBJICHUIA;

* CTPOWTH PAcCyKACHHE OT OOIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHSM M OT YacTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOHMTH PACCYKJICHHE Ha OCHOBE CPAaBHEHHs INPEIMETOB W SBJICHUIL, BBIIENSAS HPU ATOM
o01Ire MpU3HaKy;

* M37araTh MOIYYCHHYIO HHPOPMAIHIO, HHTEPIPETUPYS €€ B KOHTEKCTE peraeMoi 3a/1a4u;

* CaMOCTOSITENBHO YKa3bIBaTh Ha WH(OPMAIMIO, HYKJAIOUIYIOCS B MPOBEpPKE, MpeiaraTb u
MPUMEHSTH CIIOCOO MPOBEPKH JOCTOBEPHOCTH MH(POPMALINH;

* BepOaIN30BaTh SMOLMOHATILHOE BIICUATIICHNE, OKa3aHHOE Ha HEr0 HCTOYHHKOM;

* 00BACHSATH SIBJICHUS, IPOLIECCHI, CBSI3U M OTHOLICHHUS, BBIABIISIEMbBIE B XOZ€ MO3HABATEILHON U
HCCIIEI0BATEIbCKOIN AEATENPHOCTH (IPUBOJUTE OOBSICHEHHE ¢ M3MEHEHNEM (OPMBI TIPEICTaBICHUS;
OOBSICHSITH, IETATU3UPYSI UK 0000111as1; OOBACHATH C 3aIaHHOM TOYKH 3PEHU);

* BBIBIIATh W HA3bIBaTh NPUYMHBI COOBITHS, SIBJICHUS, B TOM 4YHCJIE BO3MOKHBIE/Hamboiee
BEPOSITHBIE IPUYMHBI, BO3MOXKHBIE TTOCIIEACTBUS 3aJaHHON MPUYHHBI, CAMOCTOSITEIBHO OCYILIECTBIISS
NPUYNHHO-CJIEICTBEHHBIN aHAJIN3;

* JeNiaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAIM3a PAa3HBIX TOYEK 3PEHUs, MOJITBEPKIATh
BBIBOJI COOCTBEHHOW apryMEHTAaIlMeH WM CaMOCTOSTEIbHO MOTYyYEHHBIMH JaHHBIMH.

2. YMeHue COo3aaBaTb, MPUMCHATL U HpeO6p330BI)IBaTB 3HAKH U CUMBOJIbI, MOACIN N CXEMBI
AJIg pCUICHU A Y‘-IG6HBIX M IMO3HAaBaTCJIbHBIX 3a/a4.

OO6yyaromuiicst CMOXeT:

* 0003HAYaTh CUMBOJIOM M 3HAKOM TIPEIMET /WU SIBIICHUE;

* ONpEICIAThH JIOTHYECKUE CBSI3U MEXIY TpeAMETaMH /W SIBICHUSIMH, 0003HAYaTh TaHHBIC
JIOTUYECKHE CBSI3U C MIOMOIIBIO0 3HAKOB B CXEME;

* co371aBaTh a0CTPAKTHBIN WIIM PEaTbHBINA 00pa3 MpeaMeTa u/WiTH sIBJICHUS;

* CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIOBUH 331a4M W/WIIM CIoco0a e€ perieHus;

* co3gaBaTh BepOalbHBIC, BEHICCTBEHHBbIE M WH(POPMAIMOHHBIE MOJAETH C BBIIEICHUEM
CYUIECTBEHHBIX XapaKTEPUCTHK OOBEKTa JUIS OINpeAeNieHUs Ccrmocoda pemeHus 3aaadyd B
COOTBETCTBUU C CUTYaAlLIMEH;

* mpeoOpa3oBBIBATh MOJEIHU C IIENBI0 BBISBICHHS OOIIMX 3aKOHOB, OMPEICISIONINX JTaHHYIO
MPEeIMETHYIO 00JIacTh;

* TIEPEBOJIUTH CIIOKHYIO MO COCTaBY (MHOTOACMEKTHYI0) HH(GOPMAIUIO U3 TPaPUIECKOTO WU
(dhopManr30BaHHOTO (CUMBOJIBLHOTO) MIPEICTABICHHS B TEKCTOBOE U HA000POT;

* CTPOHUTH CXEMY, AllTOPUTM JEHCTBUS, UCIIPABIISITh MM BOCCTaHABJIMBATH HEU3BECTHBIN paHee
QJIITOPUTM Ha OCHOBE UMEIOIETOCs 3HAHUSI 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCSI aITOPUTM;

. CTPOUTH J0KA3aTeNNbCTBRO: npsiMoe, KOCBEHHOE, oT MIPOTHUBHOTO; .
aHATM3UPOBATE/PedICKCUPOBATH OMBIT Pa3pa0O0TKH M peaTu3alii Y4eOHOTO MPOEKTa,

UCCIIEeIOBaHUS (TEOPETUUECKOTO, IMITUPUIECKOT0) Ha OCHOBE MPEIOKEHHON MPOOIEeMHON
CHUTYAIIUH, IIOCTABJICHHOM LIEJIM W/VITN 3aIaHHBIX KPUTEPHEB OIICHKH TPOIyKTa/pe3ybTara.

3. CMBICIIOBOE UTEHMUE.

OOyYarouicsa CMOXKET:

* HaxXOIUTh B TeKcTe TpeOyeMyro nH(popManuio (B COOTBETCTBUU C IEISIMH CBOCH
NESITETLHOCTH ),

hd OpI/IeHTI/IpOBaTBCH B COI[ep)KaHI/II/I TCKCTa, IIOHUMATh LIGHOCTHBIﬁ CMBICJI TCKCTAQ,
CTPYKTYpHUPOBATh TEKCT;

* YCTAaHABJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHU, TIPOIIECCOB;

* PE3IOMHUPOBATH TJIABHYIO MJICIO TEKCTA;

* KPUTHYECKU OIICHUBATH COJIEpPKaHUe U POpPMY TEKCTa.




4. ®opMHUPOBaHUE U PAZBUTHE IKOJIOTMUECKOTO MBIIIEHHS, YMEHUE IPUMEHATH €r0 B I10-
3HaBaTENIbHOM, KOMMYHUKATUBHOMU, COIIMATIBLHOM MPAKTUKE U MPO(PECCUOHATEHONW OPUEHTAIIHUH.

OOyJaromuiicst CMOXKET:

* OIpEETATh CBOE OTHOIIEHUE K IPUPOTHOM Cpelie;

* AHAIM3UPOBATDH BIMSAHUE SKOJIOTUYECKUX (PAKTOPOB HA Cpey OOUTaHMS KHUBBIX OPraHU3MOB,;

* IPOBOJIUTH MPUYMHHBINA U BEPOATHOCTHBIN aHATIU3 YKOJIOTUYECKUX CUTYallUi;

* [IPOTHO3MPOBATH U3MEHEHMS CUTYAIMH MPH CMEHE JEHCTBHS OAHOTO (paKTOpa Ha JCHUCTBHUE
apyroro ¢gakTopa;

¢ pacrpoCTpaHATh 3KOJIOTUYCCKUC 3HAHUA U YHYACTBOBATHL B IMPAKTHYCCKUX ACJIAX IO 3alIUTC
OKpY>KaloIle Cpelibl;

* BBIPAXATh CBOE OTHOLICHUE K IPUPOAE Yepe3 PUCYHKH, COUYMHEHHUs, MOJEIH, IIPOCKTHBIC
paboTHI.

5. Pa3BuTHE MOTHBAIIMH K OBJIAJICHHUIO KYJIbTYPOH aKTHBHOTO HCIIOIB30BAaHUS CJI0OBApEH 1

JAPYTUX MOMCKOBBIX CHCTEM.

OOyuaromuics CMOXKET:

* OIPEICIIATH HEOOXOMMBIE KIFOUEBbIC TOMCKOBBIE CIIOBA U 3aIPOCHI;

b OCYH.[GCTBJIHTB BSaHMOHeﬁCTBHC C BHGKTpOHHBIMI/I IIOUCKOBBIMH CUCTEMAMU, CJIOBapHMI/I;

* opMHPOBATH MHOKECTBEHHYIO BBIOOPKY W3 MOMCKOBBIX HCTOYHHUKOB JJIS1 O0OBEKTHBHU3ALIUN
pe3y/IbTaTOB MOKCKA;

* COOTHOCHTH MOJIYYEHHBIC PE3y/IbTAThI TOUCKA CO CBOEH IEATEIBLHOCTHIO.

Kommynukatusublie YY /|

1. YMeHnue oOpraHum3oBbBIBaTH Y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM U CBEPCTHHKAMU; pabOTaTh MHAMBUAYAIBHO M B TpYIIeE: HAXOAUTH O0Ilee penieHue u
paspemiath KOHQIMKTBI Ha OCHOBE COIJIAaCOBAaHUS MO3ULMH M y4uéTa MHTEPECOB; (OPMYIHPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE.

OOyuaronuiics CMOXKeT:

* OIIPEAEIATH BO3MOKHBIE POJIM B COBMECTHON AESITEIBHOCTH;

* UrpaTh ONpPEEIEHHYIO POJIb B COBMECTHON AESITETbHOCTH;

* IPUHUMATDH TO3UIHUIO COOECEeTHHKA, MOHMUMAs MO3UIUI0 JPYroro, pa3inyarb B €ro pedu:
MHEHHE (TOYKY 3pEHHS ), JOKA3aTeIbCTBO (ApTryMEHTHI), (DaKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

* OmpeAenATh CBOM JCHCTBUS M JeHCTBUS NapTHEPA, KOTOPBIE CIIOCOOCTBOBAIM HIIU
MPEMSTCTBOBAIMN MPOJTYKTUBHON KOMMYHHUKAIUU;

* CTPOUTH [TO3UTUBHBIE OTHOIICHHUS B IIpoIiecce yueOHOM 1 MO3HABATENbHOM NeATENIbHOCTH;

* KOpPPEKTHO M apTryMEHTHPOBAHHO OTCTAWBATh CBOIO TOYKY 3PCHHs, B JHCKYCCUU YMETh
BBIIBUTATh  KOHTPAapryMeHTHI, mepedpa3upoBaTb CBOIO  MBICITh  (BIaJeHUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

* KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IpPU3HABATh
OIMOOYHOCTH CBOEr0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

* IIpeJyIaraTh aJbTEPHATUBHOE pPellieHNe B KOH(PIUKTHON CUTYyalluH;

* BBIJICJISITH OOIIYIO TOUKY 3pEHUS B IUCKYCCHUM;

* TOTOBapUBaThCA O MPaBHIIAX U BOIpOcax AJisg OOCYXKICHHSI B COOTBETCTBUU C MOCTABIECHHOM
repes rpymnion 3aiaden;

* OpraHM30BbIBATH y4yeOHOE B3aUMOJACKHCTBHME B Tpynme (OmpenensTh oOmue IIeNH,
pacmpeensaTh POy, TOrOBapUBATHCS IPYT C APYTOM U T. 1.);

* yCTpaHATh B paMKax Juajora paspblBBl B KOMMYHUKAllMM, OOYCJIOBIIEHHBIE
HEMOHUMAaHHUEM/HETIPUATHEM CO CTOPOHBI COOECEeTHUKA 3a/1a4r, (DOPMBI HITU COJCpKAHUS THUajora.

2. YMeHHE OCO3HaHHO MWCIIONb30BaTh pEueBbIE CpPEACTBA B COOTBETCTBUM C 3anavei
KOMMYHHUKAIUKM Ui BBIPAKEHHUsI CBOMX YYBCTB, MbICIEH M MOTPEOHOCTEH A NMJIAaHUPOBAHUS U
peryisiliud CBOEU JIEATEIbHOCTH; BIAJACHUE YCTHOM W IIMCBMEHHOM pPEUYbI0, MOHOJIOTMYECKOH



KOHTEKCTHOU PEUbIO.

OO6yyaromuificst CMOXKET:

* OINpEAETATh 337a9y KOMMYHHKAIIUU M B COOTBETCTBUU C HEll OTOMPATH PEUEBbIC CPEIICTBA;

* OTOMPATH M UCIIOJIL30BATh PEUEBBIC CPENICTBA B MPOIIECCE KOMMYHHKAIUU C APYTUMHU

JIOIBMH (JTMAJIOT B TIape, B MAJIOH TPYMIIE  T. 11.);

* TPEACTaBIATh B YCTHOM HMJIM MUCHMEHHOW (opMe pa3BEPHYTHIN IUIaH COOCTBEHHOM
NesITeNIbHOCTH;

* cOOMIOAATh HOPMBI ITyOJIMYHON peyH, periaMeHT B MOHOJIOTEe M JUCKYCCHU B COOTBETCTBUU C
KOMMYHUKATHBHOM 3a/1auei;

* BBICKa3bIBaTh M OOOCHOBBIBAaTh MHEHHUE (CYXKICHHE) W 3amlpaliiBaTh MHEHUE MapTHEpA B
pamKax Jauasora;

* IPUHUMATH PEIICHUE B XOJI€ IMAOora U COTIacOBBIBAThH €T0 C COOSCETHUKOM;

* CO3/1aBaTh NUChbMEHHbBIE KJIUIIMPOBAHHBIE U OPUTUHAIbHbBIE TEKCTHI C UCIIOIb30BAHUEM
HEOOXOUMBIX PEUYEBBIX CPE/CTB;

* HCTOJIb30BaTh BepOAIbHBIE CPE/ICTBA (CpPEeACTBa JIOTHUECKOM CBSI3M) ISl BBIICTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

. UCIOJIb30BATh HeBepOaIbHbIE CpeacTBa W HarJsiHbIe MaTepuabl,
MIOJITOTOBJICHHBIE/OTOOPAaHHBIE 101 PYKOBOJCTBOM YUHTEIIS;

* JenaTh OLIEHOYHBIN BBIBOJ O JOCTHMKEHHH LIETH KOMMYHUKAIIMM HEMOCPEACTBEHHO MOCIe
3aBEepIICHHS] KOMMYHUKAaTHUBHOTO KOHTaKTa U 0OOCHOBBIBATH €TO.

3. ®opMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOIb30BAHUS MH(OPMAIIOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (ganee — MKT).

OOyyYaroIuicsa CMOXKET:

* IIeJICHAIIPABJICHHO MCKaTh U MCIOJIb30BaTh MH(MOPMAIIMOHHBIE PECYpChl, HEOOXOIUMBIE IS
pelieHrs yueOHBIX U MPaKTUYECKUX 3a/1ad, ¢ moMoIbio cpeacts UKT;

* BBIOWpATH, CTPOUTH M MCIOJb30BaTh aJCKBATHYIO HH(GOPMAIIMOHHYIO MOJEIb IS Mepeaadun
CBOMX MBICIICH CpEJICTBAMHU €CTECTBEHHBIX M (DOPMAJIbHBIX SI3BIKOB B COOTBETCTBHH C YCIOBHUSMHU
KOMMYHUKAIUU;

* BBIICIATH MHPOPMAIIMOHHBIN aCTIeKT 3a7a4M, OTICPUPOBATh JAHHBIMH, UCIIOJIb30BATh MOJIEITh
pELIeHHUs 3a/1a4u;

* WCHOJIb30BaTh KOMITHIOTEPHBIE TEXHOJOTHMU (BKJIIOYAash BBIOOpP aJCKBATHBIX 3ajlaye
MHCTPYMEHTAJIBHBIX MPOrPAMMHO-ANNapPaTHBIX CPEJICTB U CEPBHUCOB) JIs PEIICHUS

MH(POPMAIIMOHHBIX 1 KOMMYHUKALMOHHBIX y4eOHBIX 33/1a4, B TOM YHCJIE: BBHIYMCICHUE, HAITMCAHUE
MUCeM, COYMHEHUH, JOKIIaI0B, pedepaTos, co3aHne MPe3eHTAUN 1 Jp.;

* ICII0JIb30BaTh HH(POPMALIHIO C YIETOM dTUYECKHX U ITPABOBBIX HOPM;

* co31aBaTh HH()OPMAIIMOHHBIE PECYPCHI Pa3HOTO TUIIA U JUIS Pa3HBIX ayAUTOPHI, COOI0IaTh
MH(POPMAITMOHHYIO TUTUEHY M MpaBwia MHPOPMAITMOHHOM 0€30MMacHOCTH.

I[lnanupyemsble TpeAMeTHBbIE Pe3yJabTAThl OCBOEHHsI y4eOHOro mpeamera «®Pu3nuka»
o0yyaomumucs 7-9 KJaccoB (¢ HMCHOJb30BaHHEM O0OpPY/I0BaHHS LEHTPa O00pa3oBaHMA
€CTeCTBEHHO-HAYYHOM M TEeXHOJIOTH4YecKkoil HanpaByeHHocTell «Touka Pocray)

Obyuarowuiicss nOAYYUM B03MONCHOCML OJisl (POPMUPOBAHUSL CAEOVIOWUX NPEOMEMHbIX pe-
3YILIMAMO8:

® 3HaHUA O MPHUPOJE BAKHEUIINX (PU3MUECKUX SBICHUN OKPY)KAIOLIEr0 MUPA M MOHUMaHHE
CMbICIIa PU3UYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b N3YUEHHBIX SIBJICHHIA;

®  yMEHHS I0JIb30BaThCS METOJIaMU HAyYHOT'O UCCIICIOBAHUS SBJICHUN MPHUPOJIBI, TPOBOJAUTH
HAOJIOZICHNS, TUIAHUPOBATh M BBITIOJIHATH SKCIEPUMEHTHI, 00pabaThIBaTh Pe3yNbTaThl H3MEPEHHIHA,
NPEJCTABIATh PE3YAbTATHl U3MEPEHUN C MOMOUIbIO TabiuI, rpadukoB u (Gopmyn, oOHApYKHUBAThH
3aBHCUMOCTH MEXIy (U3NYECKHMMHU BEITUYMHAMH, OOBSCHATH IMOJNYyYCHHBIC PE3YJbTaThl M JeJaTh
BBIBOJIbI, OIICHUBATh TPAHULIBI TOTPEIIHOCTEN PE3yIbTaTOB NU3MEPEHUI;

®  yMEHUS NMPHUMEHATh TEOPETUYCCKHE 3HAHHS 10 (PHU3HMKE HAa MPAKTUKE, pemaTh GU3NICCKHUe
3aJjaui Ha MPUMEHEHHE TIOTyYCHHBIX 3HAHUH;

®  yMEHUS M HaBbIKU MPUMEHAThH NOJYUCHHBIC 3HAHUS JJIs1 OObACHEHHSI IPUHLUIIOB JEHCTBUS
BOXHEUIIMX TEXHUYECKHUX YCTPONCTB, PEIICHUS MPAKTHUYECKUX 3a/la4 TOBCEIHEBHOW JKW3HH,



obecriedeHrss 0€30MaCHOCTH CBOCH KHM3HHM, PAIMOHAIBHOTO TPUPOIONOIB30BAHUS U  OXPAHbI
OKpY>KaloIlle Cpeibl;

e (opmMupoBaHHe yOSKICHHUS B 3aKOHOMEPHOW CBSI3U M MO3HABAEMOCTH SIBICHUI MPHUPOIBI,
B OOBEKTHBHOCTU HAyYHOTO 3HAHMs, B BBICOKOH ILIEHHOCTH HAyKd B Pa3BUTHHM MaTepUaIbHON U
JYXOBHOH KYJIbTYpBI JIFOJICH;

®  Da3BUTHE TEOPETUYECKOTO MBILIUIEHUS Ha OCHOBE ()OPMHPOBAHUS YMEHHH yCTaHaBINBATh
(baxThl, pa3TUyYaTh NPUYMHBI U CIEACTBUS, CTPOUTh MOJIEIH U BBIABUTATh TUIIOTE3bI, OTHICKUBATh U
(opMyIMpOBaTh JA0KA3aTENIbCTBA BBIABUHYTBIX TMIIOTE3, BHIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (DAKTOB
U TEOPETHUECKUX MoJIeNel (PU3NUECKUe 3aKOHBI,

¢ KOMMYHHUKAaTHUBHBIE YMEHHUS: JIOKJIAAbIBaTh O PE3yJIbTaTaX CBOErO MCCIEAOBaHUS, yda-
CTBOBaTb B JIUCKYCCHUHM, KpaTKO M TOYHO OTBEYaThb Ha BOIIPOCHI, HCIIOJIb30BATH CIIPABOYHYIO
JUTEpaTypy U Ipyrue UCTOUHUKUA HHPOPMALINH.

IIpenmeTtHble pe3yabTaThl 00y4eHuUs (PU3MKE B OCHOBHOM IIKOJIE ITPEICTABICHBI B COJAEPKAHUN
Kypca 1o TeMaM B pabouux Mporpammax K Kypcy.

[MoanyHkT «1.2.3.17 XuMus» KOHKPETU3UPOBATH CIEAYIOIIUM COJICPKAHUEM:

I[InanupyeMble pe3yJbTaTbl OCBOEHHSI Y4eOHOro mnpeaMera «XHMHSD» € ONUCAHHEM
YHUBEPCAJBHBIX Y4YeOHBIX /JeHCTBHi, Jg0cTHraeMbIx oOyuyawimumucsa 8-9 kjaccoB (c
HCNOJb30BAHMEM  O00OpYAOBaHUSI  LEHTPa  00pa3oBaHUsl  €CTECTBEHHO-HAYYHOH U
TeXHOJIOrn4ecKoil HanpaByeHHOcTel «Touka Pocray)

Jluunocmmuouie pe3yiobmamntbl

Obyuarowuiics ROIY4Um 803MONCHOCMb 015 hOPMUPOBAHUSL CLeOVIOWUX TUdHOCMHbIX VY]]

ompe/ielIeHue MOTUBAITUN H3YUYCeHHs Y4eOHOTO MaTepuaa,

OILICHHUBAHHC yCBaI/IBaeMOFO y‘~I€6HOFO MaTepHana, NUCXO0OA U3 COLIUAJIBHBIX U JIMYHOCTHBIX
IIEHHOCTEH;

IIOBBIIIICHHUE CBOCTO O6p3.30BaTeJILHOFO ypOBH}I nu ypOBH}I TOTOBHOCTHU K I/I?)y‘IeHI/IIO
OCHOBHBIX UCTOPUYECKHUX COOBITHM, CBI3aHHBIX C PA3BUTHEM XUMHH U OOIIECTBA;

3HAHUC HpaBI/I.H IIOBCACHUA B HPGSBBIqaﬁHBIX CI/ITyaHI/IHX;

OIICHUBAHUE COIMAIIBHON 3HAYMMOCTH TIpo(deccHii, CBI3aHHBIX C XUMHEH;

BJIaJICHUC HpaBI/I.HaMI/I 6630HaCHOFO 06pameHI/1;1 C XUMHUYCCKHUMHU BCIICCTBAMHU U
00opyI0BaHUEM, TTPOSIBIICHUE KOJIOTHIECKON KYJIBTYPHI.

Memanpeomemnmnuie pe3yivmantvl

PeryasituBubie YY ]|

Obyyarowuiica ROLYYUM 803MOACHOCIY OJIA POPMUPOBAHUS CLeOYIOUWUX PeYTAMUBHBIX

yvi:

* [IeJIeTIONIaraHye, BKII0Yasi TOCTAHOBKY HOBBIX IIeJiel, TpeoOpa3oBaHue MPaKTUIECKON 3a/1auu
B TI03HABaTENIbHYIO, CAMOCTOSITENIbHBIN aHajiW3 YCIOBUN JIOCTHIKEHHUS IIeTM Ha OCHOBE YyuéTa
BBIICTICHHBIX YIUTENIEM OPUEHTUPOB JCHCTBUS B HOBOM y4eOHOM MaTepHale;

* IUIAaHWPOBAHUE YT JTOCTHKEHUS LEJIeH;

* yCTaHABIICHUE IEJIEBBIX MPUOPUTETOB, BBIICICHUE aTbTEPHATUBHBIX CIIOCOOOB JOCTHKCHHUS
ey ¥ BeIOOp Hanbosee 3 heKTUBHOTO crioco0a;

* YMEHHUE CAMOCTOSTEIHFHO KOHTPOIHPOBATH CBOE BPEMS U YIIPABIISITH UM;

* YMEHHUE MPUHUMATh PElIeHHs] B TPOOIEMHON CUTYyallNH;

* IOCTaHOBKA y4eOHBIX 3a/1a4, COCTABIICHUE TIaHA U MTOCIEA0BATEIHLHOCTH ICHCTBUN;

* opranuzaius pabo4yero MecTa Mnpu BBIMOJTHEHUH XUMUYECKOT0 SKCIIEPUMEHTA,

* MPOTHO3MPOBAHUE PE3yJIbTATOB OOyUYEHUS, OIICHHMBAHHE YCBOSHHOTO MaTepuaia, OILEeHKa
KayecTBa M YPOBHSI TMOJYYEHHBIX 3HAHUM, KOpPpEKIHs TIUlaHa U crnocoba AelcTBUs Mpu
HEOO0XOAUMOCTH.



YV Mosnasarennunie YV
Obyuaiowuticss NOIYYUM B03MONCHOCMb OSl (POPMUPOBAHUS CAEOYVIOUWUX NOZHABAMENbHBIX

* [IOMCK U BblJIeJIeHUE HH(POPMALINH;
* aHanmM3 yCJIOBHU W TpeOOBaHUI 3aaayu, BHIOOp, COMOCTABIEHHME M OOOCHOBAaHHUE CIIOCOOa



peleHHs 3a/1a4u;

* BeIOOp Hambosee 3p(HEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/la4l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBU;

* BBIJIBUKEHUE M 0OOCHOBAHME TUIIOTE3BI, BEIOOD criocoba e€ mpoBepKH;

* CaMOCTOATEIBHOE CO3aHUE AITOPUTMA JICITETLHOCTH MPH PEIICHUH TPOOIEM TBOPUECKOTO U
MIOMCKOBOTO XapaKTepa;

* YMEHUS XapaKTepH30BaTh BEIECTBA I10 COCTaBY, CTPOSHUIO U CBOWCTBAM;

* ONHCHIBAHWE CBOMCTB: TBEPABIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIIEICHUE HX
CYLIECTBEHHBIX MPU3HAKOB;

* 300pakeHNe COCTaBa MPOCTEHIINX BEUIECTB C MOMOUIbI0 XMMUYECKUX (HOPMYIT U CYLTHOCTH
XUMHUYECKHUX PEaKIHMH ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHUI;

* [IPOBEICHUE HAOIIO/ICHHI, ONTMCAHNE TIPU3HAKOB U YCIOBUI TEUEHUS XUMHUYECKUX PEAKIIMH,
BBITIOJTHEHHE XMMHMYECKOTO OJKCIIEPHUMEHTa, BBIBOABI Ha OCHOBE aHaiIM3a HaOMIOAeHWil 3a
HKCHEPUMEHTOM, peLICHHE 3ajgad, TIOJIYyYeHHE XUMHUYECKOM uHGopMalMu U3  Pa3IUYHBIX
HUCTOYHUKOB;

* YMEHHE OPraHU30BBIBATh HCCIIEJOBAHUE C IIETTBIO MPOBEPKHU TUIIOTES;

* YMEHUE JIeJaTh YMO3aKIIOUeHHs (MHAYKTUBHOE U 110 AaHAJIOTUH) U BBIBOIBI;

* yMEHHE OOBEKTHUBHO OLICHUBATh MH()OPMAIIUIO O BELIECTBAX M XUMHUYECKUX MPOLECCaX,
KPUTHYECKH OTHOCHTbHCSA K TICEBIOHAYYHOU MH(POPMALIUH.

Kommynukatusubie YV /|

Obyuarowuiicss noayuum 603MONCHOCHb O POPMUPOBAHUS CIEOYIOUWUX KOMMYHUKAMUBHBIX
Yvi:

* IOJJHO€ M TOYHOE BBIPAXKEHHUE CBOUX MBICIEH B COOTBETCTBUM C 3a/ladyaMU U YCJIOBUSMHU



KOMMYHUKAIIH;

* aJIeKBaTHOE HCIOJb30BAHUE PEUEBBIX CPEIACTB I Y4acTHsl B AMCKYCCHM M apryMeHTalluu
CBOEH MO3UINH, YMEHHE NPEACTABIATh KOHKPETHOE COJIEpKaHHE C COOOLICHNEM €ro B MHUCHhMEHHOM
W YCTHOH (opMme, omnpeeneHrue crocoO0B B3aMMOJCUCTBUS, COTPYIHUYECTBO B IOHCKE W cOope
uH(pOpMaIINH;

* OIpezelICHHe CIIoc0O0B B3aUMOICHCTBUS, COTPYITHHUECTBO B TIOMCKE U cOope mHpOpMaIIHH,
yyacTHe B JAMajiore, IJJAHUPOBAHUE OOIIMX CIOCOOOB paboOTHI, MNPOSBIECHUE YBAXKHUTEIHLHOTO
OTHOILICHMS K APYTUM YHaIlIUMCS;

* OIMCAHUE COJACPAHMS BBINOJHIEMBIX IEHCTBUI C LIEIbI0 OPUEHTUPOBKH B IPEAMETHO-
MPAaKTUYECKOU IESITEIBHOCTH;

* YMEHUS YYUTHIBATh PA3HbIC MHEHHS M CTPEMHUTBHCS K KOOPAMHALMU Pa3IM4YHBIX MO3MLUH B
COTPYJHUYECTBE;

* (hopMynMpoBaTh COOCTBEHHOE MHEHUE U MO3ULUI0, apTyMEHTHPOBATh U KOOPIAUHUPOBAThH €€
C MO3UIMSIMU ApTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUs B

COBMECTHOH JIeITEILHOCTH;

* OCYWIECTBIISATh B3aMMHBIA KOHTPOJb M OKa3blBaTh B COTPYIHUYECTBE HEOOXOAUMYIO
B3aUMOIIOMOIIIb;

* IJJAaHUPOBATH OOIIKE CIOCOOBI PAabOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKIHIO, OLEHKY
NENCTBUI MapTHEPA, YMETh YOCK1aTh;

* UCIOJB30BATh aJICKBAaTHBIC S3BIKOBBIE CPENICTBA Ui OTOOPaXEHHUS CBOUX UYBCTB, MBICIEH,
MOTHBOB M TIOTPEOHOCTEH; 0TOOpakaTh B peur (onmucaHue, OObICHEHHE) COJEP)KaHUE COBEPIITAEMbIX
NeicTBUH, Kak B (hopMe IPOMKON COLMAIM3UPOBAHHON peuH, TaK U B (opMe BHYTPEHHEH peyn;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIUIO, UCIIOJb3YsI CPEACTBA YCTHOM U MUCbMEHHON
KOMMYHHKAIMH IPU paboTe ¢ TEKCTaMU y4eOHUKa U TOTIOJIHUTENBHON JINTepaTypoil, CipaBOYHBIMU
TaOJIUIAMHU, IPOSIBIIATH TOTOBHOCTh K YBa)KEHUIO MHOM TOYKH 3pEHMsI IPU OOCYXKIEHUU Pe3yIbTaToOB
BBITIOJTHEHHON PaOOTHI.

IInanupyeMble mnpeaMeTHbIe pe3yJbTAThl OCBOCHHSI Y4eOHOro mnpeaMera «XHMHD)
o0yuawumumucsa 8-9 kJjaccoB (C HCHOJAb30BaAHHMEM 000PY/IOBaHHSI IEHTPOB O00pPa30BaHUA
€CTECTBEHHO-HAYYHOM M TeXHOJIOTH4YecKkoil HanpaBaeHHocTell «Touka Pocray)

OOyuaromuiicss Hay4YuTCs:

®  [IPUMEHSATH OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT;

® ONWCHIBaTH CBOWCTBAa TBEPABIX, JKUIKHX, Ta3000pa3HBIX BEIIECTB, BBIACHAS UX
CYIIECTBEHHbIE IPU3HAKHY;

®  PacKphIBATh CMBICII 32aKOHA COXPAaHEHHsI MacChl BEIECTB, aTOMHO-MOJIEKYJISIPHOU TEOPUH;

®  pa3NIMYaTh XMMHUYECKHE U (PU3MUECKUE SIBICHUS, HA3bIBATh IMPU3HAKU U YCIOBHS
MIPOTEKAHNS XUMUUYECKUX PEaKLIN;

e coOxronath npaBmiia 0€30MacHOM paboThl PU MPOBEICHUH OTIBITOB;

®  [0JIb30BaThCA J1A0OOPATOPHBIM 00OPYIOBAaHUEM U MTOCYIOH;

®  [0JIy4yaTh, COOMpATh ra3000pa3HbIC BELIECTBA M PACclO3HABATh UX;

®  XapakTepu3oBaTh (PM3MUECKUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpraHu4e-
CKUX COEAMHEHUH, NPOBOJUTH OIBITHI, NOATBEPXKIAOIINE XUMHUYECKHUE CBOMCTBA M3Y4YEHHBIX
KJIACCOB HEOPTraHMYECKHUX BELIECTB;

®  DPACKpBIBATh CMBICHI IOHATHS «PacTBOP», BBIUUCIATH MAcCCOBYIO JOJIO PacTBOPEHHOTO
BEILLIECTBA B PACTBOpPE, I'OTOBUTH PACTBOPBI C OINPEACIEHHOW MAacCOBOW [JOJIEHW pacTBOPEHHOIO
BEIIIECTBA;

®  XapaKTepu30BaTh 3aBUCUMOCTH (PU3MUECKUX CBOWCTB BELIECTB OT THIA KPHUCTALTUYECKOM
PEIIETKH, ONPEAENATh BUI XUMUYECKON CBA3U B HEOPraHUYECKUX COCIUHEHUSX;

®  DPACKpBIBaTh OCHOBHBIC IIOJIOKEHUSI TEOPHM DJIEKTPOJIUTHUECKOW IHUCCOLMAIMH, COCTaB-
JIATH YPAaBHEHUS JJIEKTPOIUTUYECKON NHUCCOLMALMM KHUCIIOT, LIEJI0YEH, COJIed U peaKkUi MOHHOIO
oOMmeHa;

®  DPACKPBIBAaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKILUil, ONpPEIeNsiTh OKHC-
JIUTEb U BOCCTAHOBUTEIb, COCTABIISITh YPAaBHEHMSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMA;

e  Ha3bIBaTh (JAKTOPHI, BIUAIOUINE HA CKOPOCTh XUMUYECKOH peaKInu;

®  XapaKTEepU30BaTh B3aUMOCBS3b MEXY COCTAaBOM, CTPOEHHEM U CBOMCTBAMU HEMETAIIIIOB U
METAJUIOB;



®  TIPOBOJUTH OMBITHI MO TOJYYCHHIO W H3YYCHUI0O XUMHUYECKHX CBONCTB DPa3JIMYHBIX Be-
IIIECTB;
® TPaMOTHO OOpamIaThCs C BEMIECTBAMHU B TTOBCEAHEBHOM KU3HHU.

Obyuarouwguiica noayuum 603MOHCHOCHMb HAYUUMbCA:

®  gbI0GUCAMb U NPOBEPSMb IKCHEPUMEHMAILHO 2UNOMe3bl 0 XUMUYECKUX CBOLUCMBax ee-
wecme Ha OCHOBE UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 8CMYNAMb 8 XUMuieckue peakyuu, o
xapaxkmepe u npooyKmax pasiuidHblX XUMUYECKUX peakyull;

®  Xapaxkmepuzo8amv eujecmea no cOCmagy, CMpoeHuio U CGOLUCMBEaMm, yCmaHagIueams npu-
YUHHO-CIeOCMBEHHbLE CEA3U MeNCO) OAHHBIMU XaAPAKMEPUCTNIUKAMU 8eUecmad;

®  cocmaenamb MONEKVIAPHbIE U NOJIHbIE UOHHbIE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM
VPaBHeHUAM,

®  NPOCHO3UPOBAMbL CHOCOOHOCMb 8eUeCcmBa NPOAGIAMb OKUCIUMENbHbIE UTU 80CCMAHOBU-
meJbHble COUCMBA ¢ YUEMOM CMeneHell OKUCIEHUS 2NeMEHMO08, 8X00AUUX 6 e20 COCMA8;

®  gbI0BUCAMb U NPOBEPSAMb IKCHEPUMEHMATLHO SUNOME3bl O Pe3yIbmamax 6030elcmesus
PA3IUYHBIX YAKMOPO8 HA UBMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,;

®  UCNONB308aMb NPUOOPEMEHHBIE 3HAHUSA OIS IKOLOSUUECKU SPAMOMHO20 NOBEOEHUSs. &
OKpYHcaroueli cpeoe;

®  UCNONB308aMb NPUOOPEMEHHbIE KII0Uedble KOMNeMeHYUU Npu blNOIHEHUU NPOEKMOo8 U
peweHuu  yuebHO-Uccie008amenbcKux 3a0aiy Nno U3YYeHulo COUcCms, Cnocobo8 NOayueHus U
PACNO3HABAHUS BEUeCE;

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECIBAX U XUMULECKUX NPOYECCAX,

®  0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX SHAHUU N0 XUMUU OJisl NPAKMUYECKOU OesamelbHO-
cmu yenosexa;

®  co30asamv MoOenu u cxemul OJisl peuleHus y4eOHbIX U NOZHABAMENbHBIX 3a0ay, NOHUMAMb
HeoOxX00uUMocmy CoOM00eHUsI NPEeONUCAHUL, NpeosazaemvlX 6 UHCMPYKYUAX HO UCHOJb30SAHUIO
JleKapcme, cpedcma OblmoBol Xumuu u op.>

[ToanyHKT «1.2.3.16. buosorus» KOHKPETH3UPOBATh CICIYIOIINM YyTOYHEHHBIM COJICPIKaHHEM:
I[lnanmpyemble mpeaMeTHBbIE pe3yJabTaTbl OCBOeHHMsI y4eOHOro mnpeamera «buoaorus»
o0yuawumumucsa 5-9 kjaccoB (C HCHOJb30BaHHMEM OOOPYIOBaHHSI IEHTPOB OOpa30BaHUA
€CTECTBEHHO-HAYYHOM M TeXHOJIOTHYeckoil HanpaBjaeHHocTell «Touka Pocray)

1) popMupoBaHHE IEHHOCTHOTO OTHOIICHHS K YKHBOH MPHUPOJIE, K COOCTBEHHOMY OpPraHHU3MY,
MMOHUMAHHE POJTH OMOJIOTUU B (JOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHBI MUPA;

2) yMEHHE MPUMEHSATh CHCTEMy OHOJOTMYECKHMX 3HAHHWIl: PACKphIBaTh CYIIHOCTh >KHBOTO,
HA3bIBaTh OTJIMYHUS JKUBOTO OT HEKUBOTO, MEPEUUCISATh OCHOBHBIC 3aKOHOMEPHOCTH OpTaHH3aIiH,
(GYHKIIMOHUPOBAHUSI OOBEKTOB, SBJICHUH, MPOIECCOB KUBOW MPUPOIbI, IBOJIOLUOHHOTO Pa3BUTHS
OpPraHUYECKOTO MHpa B €r0 €IMHCTBE C HEXKUBOU MPUPOIOH; C(HOPMUPOBAHHOCTH MPEACTABICHUHN O
COBPEMEHHOM TEOpUH 3BOJIIOLMU U OCHOBHBIX CBHUJIETEIHCTBAX IBOJIIOLINM;

3) BiajiecHUe OCHOBAMHM TIOHSATHIHOTO arapaTta U Hay4HOTO sI3bIKa OMOJIOTHUHU: UCIIOJIb30BAHUE
U3YYEHHBIX TEPMMHOB, TMOHATUH, TEOpUH, 3aKOHOB M 3aKOHOMEPHOCTEH [UIs OOBsSCHEHHUS
Ha0II0JTaeMBIX OMOJIOTHYECKUX O0BEKTOB, SBIICHUN U MTPOIIECCOB;

4) moHMMaHue Croco0OB MOJIYYCHUs OMOJOTHYUCCKUX 3HAHMIA; HAJTMUUE OIBITa MCIIOJIb30BaHMS
METOJIOB OMOJIOTMH C LIENBI0 M3YYEHUS KUBBIX OOBEKTOB, OMOJOTUYECKHUX SIBJICHUM U MPOIECCOB:
Ha0JIt0/IeHue, ONKMCAaHNe, TPOBEICHUE HECIOKHBIX OMOJIOTHYECKUX OMBITOB U SKCIIEPUMEHTOB, B TOM
YHCIIe C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIUGPOBBIX MTPHUOOPOB U HHCTPYMEHTOB;

5) yMeHHe xapaKTepu30BaTh OCHOBHBIC TPYIIIbI OPraHU3MOB B CUCTEME OPraHUYeCKOro MHpa
(B TOM wumcle BHUpPYCBHI, OaKTepuu, paCTCHHUs, TPHUOBI, KUBOTHBIC): CTPOCHHE, TMPOIECCHI
KHU3HEICATENIbHOCTH, X MIPOUCXO0XKICHNE, 3HAUCHHUE B IPUPOJIE U KU3HU YETIOBEKa;

6) ymeHHe OOBSCHSITH IOJIOKCHHE YEJOBEKAa B CHCTEME OPraHUYECKOr0 MHUpa, €ro MpowHc-
XOXKIEHHUE, CXOJICTBA U OTJIMYHUS YEIOBEKa OT JKMBOTHBIX, XapaKTEpPU30BaTh CTPOCHHE M IMPOLECCHI
KU3HEICATSIILHOCTH OpPTaHMW3Ma YeJIOBEKa, €ro MPUCIOCOOIEHHOCTh K Pa3IUYHBIM JKOJIOTHYECKUM
(bakTopam;

7) yMEHHE OMHCHIBATh KICTKH, TKaHH, OPraHbl, CHCTEMbl OPraHOB M XapaKTEePHU30BaTh BaX-



HeHIe OMOIOTHYECKHE MTPOLIECCHl B OpraHU3MaxX PaCTCHHIA, )KUBOTHBIX U YEJIOBEKA;

8) chopMUpPOBAHHOCTH MPEICTABICHUI O B3aMMOCBSI3M HACJICIOBAHKSI TIOTOMCTBOM MTPU3HAKOB
OT POAUTEIHCKUX (OPM C OpraHu3alnuell KICTKH, HAIMYMeM B HEH XpOMOCOM KaK HOCHTENei
HaCJIeICTBEHHOM nH(OpMalii, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIEI0BaHUS TPU3HAKOB;

9) copMUpOBaHHOCTH MPECTABICHH 00 OCHOBHBIX (haKTOpaxX OKPYXKAIOLICH CPebl, UX POJIH
B )KU3HEACSITEILHOCTH U 3BOJIIOIMU OPTaHU3MOB; IIPEJICTaBICHIE 00 aHTPONOTeHHOM (DaKTOpE;

10) chopMUPOBaHHOCTH MPEACTABICHUH 00 JKOCHCTEMAaxX W 3HAYCHWHM OHOpa3zHOOOpasus; o
rII00ATBHBIX JKOJOTHYECKHX MpoOJeMax, CTOSMIMX Teped YelOBEYeCTBOM M CIoco0ax Hx
MIPEOI0TICHUS;

11) ymenue pemiath yueOHbIC 337aud OMOJOTMUYECKOTO COACPIKAHUS, B TOM YHCIIC BBISBIISATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, IPOBOAUTH PACUEThI, JIENaTh BHIBOABI HA OCHOBAaHUU MOJYYEHHBIX
PE3yIbTATOB;

12) ymeHme co3fgaBaTh M IPUMEHSTH CIIOBECHBIE M TpapUUECKHUE MOICIH UIS OOBSICHEHHS
CTPOCHHS JKUBBIX CUCTEM, SIBICHUN U TIPOIIECCOB KUBOU MPUPOJIBI;

13) nonnmaHue BKJIaa POCCUICKUX M 3apYOEIKHBIX YUEHBIX B Pa3BUTHE OMOIIOTHYECKUX HAYK;

14) pBnaneHue HaBbIKaMU pabOTBl ¢ WH(oOpManueil OHOJIOTHYECKOTO  COJCpIKaHMUS,
MIPEACTABICHHON B pa3Hoi ¢opme (B BHJIE TEKCTA, TAOIMYHBIX JaHHBIX, CXeM, IPaQUKOB, TUarpamMm,
MoJIeTiel, N300paKeHMH ), KPUTHYECKOTO aHalIn3a WH()OPMALIMU U OLIEHKH €€ IOCTOBEPHOCTH;

15) yMeHue MIAHMPOBATh TIOJ PYKOBOJCTBOM HACTaBHHKA W IPOBOIAWTH yd4cOHOE
WCCIICIOBAaHNE WU TPOEKTHYIO pabdoTy B o0JacTu OHONOTHMH; C Y4EeTOM HAMEYCHHOU IIenu
dbopMynupoBath npoOieMy, THIIOTE3y, CTaBUTh 3a/ladM, BHIOMpPATh aJeKBAaTHBIE METOMbI IJS HUX
penienus, GOpMyIUPOBATh BEIBOBI; ITYOJIUYHO MIPEICTABISTH MMOTYYCHHBIE PE3YIIbTATHI,

16) ymecHHMEe WHTErpupoBaTh OHMOJIOTHYECKHE 3HAHHS CO 3HAHUAMH JAPYTUX Y4eOHBIX
MPEIMETOB;

17) chopMHPOBaHHOCTH OCHOB JKOJOTHYECKOW TI'PAMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTH
JNEUCTBUI MO COXpaHEHHIO OWOpa3HOOOpa3us U OXpaHE MPUPOJTHBIX IKOCHUCTEM, COXPAHEHUIO U
YKPEIUIEHUIO 3[I0POBBSl YEJIOBEKA; YMEHHE BbIOMpATh LEJEeBblE YCTAHOBKHM B CBOMX JEUCTBUAX U
MOCTYIIKAX 1O OTHOIICHHUIO K KUBOU MPUPOJIE, CBOEMY 3JOPOBBIO U 37JOPOBBIO OKPYIKAIOIINX;

18) ymeHue HCIOIb30BaTh MPUOOPETEHHBIC 3HAHKUS W HABBIKM JUIS 3JI0pPOBOTO 00pasa JKU3HH,
cOamaHCUPOBAHHOTO MHUTAaHUS W (PUINYECKOW aKTHBHOCTH; HEMPUATHE BPEIHBIX MPUBBIYCK U
3aBUCHMOCTEH; yMEHUE MPOTUBOICHCTBOBATH JHKEHAYYHBIM MAHUITYJIALUSIM B 00JIaCTH 310POBbSI;

19) omnaneHre MpUeMaMu OKa3aHHUS MEPBOM MOMOIIM YEJIOBEKY, BBIPALIUBAHMS KYJIbTYPHBIX
pacTeHuii U yxo/a 3a JOMalIHUMH KUBOTHBIMU.>

3. B COJJIEPXKATEJIbBHOM PA3JIEJIE B nyHKT «2.1. [Iporpamma pa3BUTHS YHUBEPCATBHBIX
y4eOHBIX NEHCTBHH, BKIIIOYaromas (popMHpOBaHUE KOMIIETEHIMH O0ydarommxcs B 001acTH
HCIIOJIb30BaHUs MHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH, y4eOHO-
UCCIICIOBATEIbCKOW U TPOEKTHOH JeATeNbHOCTHY» A00aBUTh MOANYHKT «2.1.12. Omnucanue
OCOOCHHOCTEH, OCHOBHBIX HAMNPABICHUH  y4eOHO-HCCIECIOBATEIBCKOH H  IPOCKTHOU
NESITeIbHOCTH ~ OOYdYalolIMXCs, METONOB OOydeHus, o0O0pa3oBaTeIbHBIX TEXHOJIOTHUH,
00ecreunBaroMX OCBOCHHE OOYJarONIMMHUCS OCHOBHBIX OOIIEO0pa30oBaTEIbHBIX MPOTPAMM
U(PPOBOro, ECTECTBEHHOHAYYHOTO, TEXHHUYECKOT0 M T'yMaHUTApHOro Mpoduieldl B pamkax
UCIIONIb30BAaHUsl KOMIUIeKTa oOopynoBaHusi LleHTpa o00pa3oBaHusi €CTECTBEHHO-HAYYHOH U
TEXHOJIOTUYECKOH HampaBiIeHHOCTEH «TouKa pocTa»»CleayIoniero CoepKaHmsL:

2.1.12. Onucanue 0COOEHHOCTEI, OCHOBHBIX HanpaBJIeHUH yuyeOHo-
HCCIeI0BATE/ILCKONE M NMPOEKTHOH /1esiTeIbHOCTH  00Y4YalolUXCsi, MeTOA0B O00ydeHus,
00pa30BaTeJIbHBIX TEXHOJOTHH, 00eCneYuBAKIIMX OCBOEHHE O0YYAIIIUMUCH OCHOBHBIX
o01eo0pa3oBaTe/IbHBIX NPOrpaMM  HH(POBOro, eCTeCTBEHHOHAYYHOr0, TeXHHYECKOro
U TYMaHUTApPHOro npoduieil B paMKax HMCHOJb30BAHUS KOMILIeKTa obOopynoBaHusi LlenTpa
0o0pa3oBaHusl eCTECTBEHHO-HAYYHOH M TeXHOJIOrH4eCcKoil HanpaBJeHHocTel «Touka pocra»

Kommniekt o6opynoBanust ansi ocHamieHus LleHTpa oOpa3oBaHUS €CTECTBEHHO-HAYYHOU u
TEXHOJIOTUYECKOl HampaBieHHocTell «Touka pocta» cOpMHUpPOBAaH C YYETOM psija NPUHIUIOB, B
TOM YHUCIIE:

Ilpunyun npeemcmeennocmu cucmem 060pyoosanus. OO60pynOBaHHE ISl TPOBEICHUS
YUEHUYECKUX MPAKTHUECKUX PalOoT sBiIsieTcs OOIIMM JUIsl YPOBHEHM OCHOBHOTO OOILEr0 U CPEAHETrO



obmero oOpazoBaHus. B cucteme HariasIHBIX CpeACTB OOY4YeHHMS M JEeMOHCTPAlMOHHOTO
000pyI0BaHUS UMEIOTCS 0a30BBIE AJIEMEHTHI, OOIIME JJISI OCHOBHOTO OOIIETO M CPEIHEro oOIIero
obpazoBanus. [ludpoBas maboparopus u 000pyIdOBaHHE OOIIET0 HA3HAYEHUS TO3BOJISIOT
o0OecnieunBaTh JEATENBHOCTh OOydalolIMXCsi Kak B OCHOBHOM, Tak M B cCTaplied MIKoJie, a B
COBOKYIHOCTU € HU(POBBIMU JabopaTopusMu 1o (u3uke, OMOJIOTUM U XUMUU — MPAKTHYECKYIO
NEeATEIPHOCTh B paMKax HW3y4YeHUsS €CTeCTBEHHOHayuHbIX mpeameroB B 10-11 kmaccax Ha
yri1yOJIEHHOM YpOBHE.

Ilpunyun couyemanusa Knaccuueckux U COBPEMEHHBIX CPEOCHIE UIMEPEHUIl U Cnocoos
IKCHEPUMEHMANbHO20 UCCed06anusn AeneHuil. B coctaB 000pyIOBaHUS BXOAAT KJIACCUYECKHE
CpeacTBa H3MEpeHus (HampuMep: IUHAMOMETPBI, CTPEJIOYHbIE aMIepMeTp U BOJBTMETpP) U
ugpoBele MpUOOPH! (HarpuMep: HUQPPOBBIE BECHI, CeKyHAOMep) U aaTyuku. CoOstoJeHne 3TOro
MPUHIIMIIA UMEET 0c000€e 3HaYeHHE I YPOBHS OCHOBHOTO OOLIEro oOpa3oBaHus, MOCKOJIbKY 3/1€Ch
MPOUCXOJUT 3HAKOMCTBO CO CHocobamu wu3MepeHus (U3UYEeCKNX BeIUYHH, (OpMHUPYETCs
MOHMMAaHWE MPUHLUIOB JEHCTBUS aHAJOTOBBIX H3MEPHUTEIBHBIX MNPUOOPOB U oOOecreurnBaeTcs
Nepexo] K UCIOIb30BAHNIO0 HHCTPYMEHTOB IIU(PPOBOI 1TaOOPaTOPHH.

Ilpunyun npuopumema yueHUuUecK020 IKCHEPUMEHMA ONA pPeanu3auuu CUCHEMHO-
0eAmenbHOCmMHO20 nooxoda. Peamuzanysi CHUCTEMHO-IESTEIBHOCTHOIO TOJX0/Aa B OOY4YEHUHU
€CTECTBEHHOHAYYHBIM NpeAMeTaM 0a3upyeTcs B MEPBYIO Ouepe/lb Ha BOBJICUEHUM OOYyYarolIMXcs B
MPAKTUYECKYIO JEATENbHOCTh IO IMPOBEACHUIO HaOmrofeHuit u ombIToB. IloaTOMY 3HauMTeNnbHas
yacTb HaONIOJIGHUH W OMBITOB, KOTOpbIE B TPAJUIMOHHON METOJUKE IMpejaraiiuch Kak
JIEMOHCTPAIlMOHHBIE, TEPEHECEHbl B pa3psl ydeHHueckux pabor. CrieayeTr OTMETUTh, UYTO B
HaCTOfIIEee BpeMs U3yueHrne GU3NKU, XUMUU U OMOJIOTUU B OCHOBHOM IIIKOJIE U Ha ©a30BOM ypPOBHE
CTaplIel IIKOJbl OPUEHTUPYETCS Ha OCBOCHME E€CTECTBEHHOHAYYHON I'PAMOTHOCTH, KOTOPOE MIET
gyepe3 pa3BUTHE CHOCOOHOCTEH ydYallluxcsl aHaJU3MpOBaTh Pa3HOOOPA3HYI0 €CTECTBEHHOHAYUHYIO
MHPOPMALIMIO M UCMOJIb30BaTh IOJyUYCHHBIC 3HAHUS Uil OOBACHEHHS SBJICHUH U IPOLIECCOB
OKpPY)KaIOIlIET0 MHpa; IMOHUMATh OCOOEHHOCTH HCIOJIb30BaHUS METOJIOB €CTECTBO3HAHMS IS
MOJTyYeHUS HayYHBIX JAHHBIX; IPOSBISTH CAMOCTOSTEIBHOCTD CY)KJICHUI U MIOHUMATh POJIb HAYKU U
TEXHOJIOTUYECKMX MHHOBAIIMM B pa3BUTHH OOIIECTBA; OCO3HABATH BAYKHOCTh HAYYHBIX HCCIIEIOBAaHUI
U UX CBSI3b C HAIIUM MaTePUaIbHBIM OKPY>KEHUEM U COCTOSIHUEM OKPY)KAIOIICH CpeIbl.

OpueHTalus Ha €CTECTBEHHOHAYYHYIO IPAMOTHOCTh MPENoJaraeT akieHT Ha METO0JIOTHIO
HAyKHd U HalpsMYyIO CBSI3aHO KakK C OOLIMM YMCIIOM YYEHHYECKHX OIBITOB B Kypcax €CTECTBEHHBIX
HayK, TaK M HaNpaBICHHOCTBIO HX Ha (QOPMHUPOBAHUE CAMOCTOSITENILHOCTH JIEHCTBUN MIpu
MIPOBEICHUH HAOIIOICHUH, U3MEPEHUN U UCCIICIOBAHUIA.

Hcnonvzosanue cpedcme Haensonocmu u yieOHo2o 000py0osaHus 8 YueOHOM npoyecce
HAanpasieHo Ha 8bINOJHEHUSA CAeOVIOUUX PYHKYUL.

e oOecrneunBaroT OoJiee MOJTHYIO U TOYHYIO HH(POPMALIHUIO 00 U3y4aeMOM SIBIICHUH HITH
00BEKTE U TEM CaMbIM CIIOCOOCTBYIOT MOBBIIIEHUIO Ka4eCTBa 00yUeHUS;

® [IOMOTalT B MAaKCUMAJILHOM Mepe pa3BUTh MO3HABATEIbHBIC HHTEPECH! YUAITUXCS;

¢  MOBBIIIAIOT YPOBEHb HATITHOCTH U JOCTYITHOCTU O0YYCHHUS;

®  YBEJIMYMBAIOT 00BEM CaMOCTOSATEIbHON pabOThl ydalluxXcs Ha YPOKE U BHEYPOUHOM
NesITeNIbHOCTH;

® CO3MAIOT YCIOBHUA [UIs OpraHM3allMd MPAKTHKO-OPHEHTHUPOBAHHOM TMPOEKTHOH W
HCCIIEIOBATENbCKOM 1EATEeIbHOCTH;

®  JJalOT BO3MOXKHOCTH JIOCTYIHEE U TIy0Xe pPacKpbIiTh CoJep)KaHuEe y4yeOHOro marepuana,
CIOCOOCTBYIOT (DOPMUPOBAHUIO Y YUAIIMXCS MOJOKUTEITBHBIX MOTHBOB O0YUYCHHUS.

Baxwnerimein yacteio ocHameHus Llentpa «Touka pocray sBisiercss uudpposasi sadoparopus,
NepevYeHb JTaTYNKOB KOTOPOM IMO3BOJISIET UCIOJIB30BaTh ATY Ja0OPATOPUIO NPU U3YYEHUH (DUBHKH,

XUMUU U OMosnorud. BBeneHne B IIKOJIBHBIA SKCIEPUMEHT HU(POBBIX NATUYUKOB AJISI PETUCTPAIUU
Pa3NUYHBIX BEJIMYMH M BO3MOKHOCTH HCIOJb30BaTh KOMIIBIOTEP (CMapT(OH MM IUIAHIIET) JUIs
pacueToB U O(OpMIIEHUS PE3YIbTATOB OIBITOB, MO3BOJSET Hepeumu HA HOBbll KAYechE8eHHbLl
VDOBEHb NpOBedeHUsl UBMEPEeHUll, YNPOCMUE NPOUecc USMEPeHUll U NOBbICUE8 UX MOYHOCHb.
[TosiBneHne 1UGPOBBIX TEXHOJIOTMHA B JIa0OpPAaTOPHBIX paboTax MOBBIIIAET UX AKTYyalbHOCTh WU
MIPUBJIEKATEIILHOCTh B CO3HAHUU COBPEMEHHOIO IIKOJIBHUKA, YCWIMBAET HAIIAHOCTh KaK B XOJE
OIBITOB, TaK M TNpH 00pabOTKe pe3yJbTaTOB C HCIIONb30BAHUEM IMPOrPAMMHBIX CpeAcTB. Jlis
HKCIIEPUMEHTOB MO OHOJIOTUM M XHWMHUHU 3TO SBJSETCS 3HAUMMBIM IEPEXOJOM OT KaueCTBEHHBIX




HAOJIOACHUH U OTBITOB K KOJIMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonb3oBanue muQpoBoi 1a00paTopun CyIIECTBEHHO M3MEHSET MOAXOJbl K MPOBEACHUIO U
JEMOHCTPAllMOHHbIX, M YYEHHYECKMX onblTOB. Mcmonb3oBanue nu@poBbIX JaTYMKOB B KAyeCTBE
U3MEPUTENIBHBIX WHCTPYMEHTOB M3MEHSAET TMOIXOABl K TMPOBEACHHUIO TMPSIMBIX  HU3MEpPEHUN
(hUBUIECKUX BEITUYHH.

TpaauuMOHHO B KayecTBE CPEICTB M3MEPEHHs HCIIOJIb30BAINUCH MPOCTEUIINE WHCTPYMEHTHI
(pplya’kHBIE BECHl M PA3HOBECHI, MEH3YpKa, AMHAMOMETpP, TEPMOMETP) M CTPEJIOYHbIE HPUOOPHI
(amImepMeTp U BOJIBTMETD).

Hcnonb3oBanne HUQPOBBIX MATYMKOB IO3BOJSET HAa COBEPLIEHHO JAPYrOM KayeCTBEHHOM
YPOBHE NPOU3BOIUTH M3MEPEHHUS] BPEMEHH, PACCTOSHUS, UMETh BO3MOXXHOCTb PErHCTPUPOBATH U
Ha0II0AaTh U3MEHEHHE BO BPEMEHH TAKMX BEJIMYMH KAaK TEMIIEpATypa, JEKTPUUECKOe HANPSKEHHUE,
cHjla TOKa M T. JI. OTH BO3MOXKHOCTH MO3BOJISIOT, HAlpUMEp, Ha YpPOKax (U3UKU C BBICOKOM
TOYHOCTBIO M3MEPUTh MIHOBEHHYIO CKOPOCTb Tella, JABMIXKYILErocsi HEPaBHOMEPHO, HaOI0JaTh B
JMHAMUKE TPOLIECC FIEKTPOMAarHUTHON MHIYKIIMH, BOSHUKHOBEHHE

U M3MEHEHHE WHIYKIMOHHOTO TOKAa, HCCIIENOBAaTh HM3MEHEHHE TEMIEpaTypbl C TEYEHUEM
BPEMEHHU B MPOLIECCE YCTAHOBJICHHS TEIUIOBOTO PABHOBECHS U T.]I.

Ha ypokax Ouosioruu mosiBIs€TCs BO3MOXHOCTh MOJYYHUTh KOJIMYECTBEHHBIE JaHHBbIE IpPU
MIPOBE/ICHUU OIBITOB, HAIIPUMEP: MPH ONpEAeiICHUU (PAKTOPOB, BIMAIONIMX HA CKOPOCTH IpoIiecca
(doTocuHTe3a, IPH U3YyUEHNUH ABIXaHUS KOPHEH U JINCTHEB, IPU UCCIIEIOBAHUH YCIOBUM MTPOpAaCTaHUs
CeMsH U T. [I.

Ha ypokax XMMHMHM Ha KOJMYECTBEHHBI YpPOBEHb MEPEXOJAT HNpPaKTUYECKHEe padOThl IO
M3YUEHHIO TIpoIlecca 3JIEKTPOIIn3a, UCCIeI0OBaHUE IK30TEPMUUECKUX U SHIOTEPMHUYECKUX PEAKIINH,
TEIUI0BOro 3QekTa ropeHus Tommmsa U T. A. C HCIOIB30BaHUEM TPAJUIMOHHBIX «@HAJIOTOBBIX)
CpeACTB NOJOOHBIEC U3MEPEHHS BBITOJIHUTH HEBO3MOXKHO.

Juas  paboTel ¢ UUGPOBBIMU JaTYMKAMH MCIOJB3YEeTCS CHEIHMAIbHOE MPOrpaMMHOE
obecrieyeHre, yCTaHOBJIEHHOE Ha KOoMIbIoTep. [lii KOMMyHHKaMKU HUQPPOBBIX JaTYUKOB, 3aMUCH U
XpaHeHHUs UH(POpPMALMH, MOJYYEHHOH C UX IMOMOILbI0, IHU(poBas 1abopaTopus HUCHONb3YeTCs B
KOMILJIEKTE C HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM IPOTPAMMHBIM 00€CIICUEHUEM.

Vcnonb30BaHne KOMIBIOTEPHON (DOPMBI pErucTpaliy MOJYYEHHBIX 3HAYCHUM M MOCTPOCHUS
rpaduKOB U3MEHSET TOAXOAbl K OQOPMIEHHUIO JTa0OpaTOpPHBIX U MPAKTHYECKUX padboT
00yJarouMHUCS.

JlaHHBIE, IOJTYYEHHBIEC TPH TOMOIIH IHU(PPOBBIX TATYUKOB, BHOCATCS B SJICKTPOHHBIE TAOJIUIIBI,
YTO MO3BOJISIET CTPOUTH Ipa)KM 3aBUCUMOCTEN HCCIIENyeMbIX BEJIMUMH Ha 3KpaHe KoMmbrorepa. Ha
OCHOBAaHUU 3TUX Tpa(HKOB JeNaTh BHIBOABI O XapaKTepe 3aBUCUMOCTH BEIMYMH OT BPEMEHU WIIH
Ipyrux nmapametrpoB. Ha yriy0GiaeHHOM ypoBHE 11e7eco00pa3Ho o0ydaTh MPOBOAUTH alllIPOKCUMAITHIO
BBIOpPAHHBIX TOYEK UTOTOBOM IpauuecKoil 3aBHCUMOCTBIO.

OTH HOBbIE BO3MOXKHOCTHU IO3BOJISIIOT aBTOMAaTU3UPOBATh PYTHUHHBIE NMPOLEAYPHI 3aI0JHEHUS
TaONUI, BBIIOJHEHHE OJHOTHUIIHBIX pacyeToB, mHocTpoeHus rpaduxos. Lludposas doTtoxkamepa
Mmo3BoJisieT coTtorpadupoBarh COOPAHHYIO JKCIIEPUMEHTAIBHYIO YCTaHOBKY U TPUKPEIHTH
¢dororpaduio B 31eKTpOoHHBIH oTueT. TakuM 00pa3oM, OCymIECTBISETCS Mepexo] K o(hOpMIICHHIO
JIEKTPOHHOTO OTYETA O MPOJEIAHHOM SKCIIEPUMEHTE, IPOEKTHOM MM UCCIIE0BATEIbCKON paboTe.

B03MOHOCTh UCTOIB30BaHUS BUACOHAOIIONECHHS 32 MPOIIECCOM BBIMOTHEHUS! MPAKTUYECKUX
padboT 00yJaIOMIMMHUCS U3MEHSET MOX0/IbI K OIICHUBAHUIO PadoT.

DONEKTPOHHBIM OTYET O TMPOJACIAHHOW MPAKTUYECKOH paboTe MOXKET COMPOBOXKIATHCS
NMpUKpeIyieHHoW  (oTrorpadueir, KOTOopas TO3BOJSET OIEHHWBATh MPABUILHOCTH COOpaHHOU
HKCIEPUMEHTAIBHON YCTaHOBKHU, O0JIee MOTHO OMPEACIATh MOJHOTY U MPAaBUIBHOCTh MPOACIAHHOTO
UCCIIEIOBaHMs, AaHATTU3UPOBATh IOCTOBEPHOCTH MPE/ICTABICHHBIX KCIIEPUMEHTAIBHBIX TaHHBIX. [Ipu
OJTHOBPEMEHHOM BBITIOJIHEHUH PA3HBIMU TPYIIIaMU 00YJaIOIINXCs Pa3HBIX

uccieoosamenbcKkux padom 1enaecooOpa3Ho UCIOIB30BaTh BUIE03aMUCh BCEro Xoaa pabot. B
HTOM Cllyyae OLIEHUBAThCS MOTYT HE TOJIBKO MPEIMETHBIC PEe3yJbTaThbl, CBSI3aHHbIC C NMPOBEJICHUEM
KOHKPETHOT'0 JKCIEPUMEHTa, HO U KOMMYHUKATHUBHBIC U PETYJIATHUBHBIC JIEHCTBUS: IUIAHUPOBAHUE
paboThl, OTCIIEKMBAHUE XOJa PabOThl, KOPPEKIHs IUIaHAa PabOThl, KOMMYHHUKAIUS B COBMECTHOM
NeSTeILHOCTH, HATMYUE (MK OTCYTCTBUE) KOH(JIUKTOB M CIIOCOOBI UX PEIICHUS.

Hcnonb3oBanue MUQPPOBBIX JTabOpaTOpuil CYIIECTBEHHO pACIIMPSIET CHEKTP BO3MOXKHBIX
OnbIMo6 u ucciedosanuii, 0COOEHHO 3TO KacaeTcs U3y4eHUs OMOJOTUU U XUMHH.




Pacmmpenue crekTpa BO3MOXKHOCTEH MOXKHO NPOWLIIOCTPHPOBATH HA MPHUMEpPE H3YUCHHS
ANIEKTPOMArHUTHOM WMHAYKUUU B Kypce ¢usuku. [Ipu ucrnonb3oBaHMM CTPEIOYHOTO aMIepMerpa
TPAAUIIMOHHO HAOMIOAAIOT JHIL (PAKT BO3HUKHOBEHUS HWHIYKIIMOHHOTO TOKa B TMPOBOJHHKE U
M3MEHEHUE €r0 HaIpaBJICHUS IPU U3MEHEHUU CKOPOCTH BHECEHMS] MarHUTa WM €ro MOJSIPHOCTH.
Hcnonb3oBanue 1u(POBOro JaTdyvKa IMO3BOJSET MONY4YUTh ocuumuiorpammy JJIC HHIYKIWH,
BO3HHUKAIOIIEH B KaTyIIKe, PU MPOJEeTe Yyepe3 Hee MarHuTa. JTO MO3BOJSET CPAaBHUBATH 3HAYCHUS
MakcuManbHeIXx JJIC mpu mposeTe yepe3 KaTyIIKy MarHuTa ¢ Pa3HbIMH CKOPOCTSMHU U C pa3sHOU
MOJIIPHOCTHIO, aHAIU3UPOBATh BUJ MOJTy4YEHHOM 3aBHCHMOCTH, KOHCTPYHPOBATh
AKCIIEPUMEHTAIBHBIC 33]]a41 110 U3YYSHHUIO AIEKTPOMATHUTHOM WHIYKIIHH.

Iudposas  naGoparopusi  MO3BOJISIET  OpPraHU30BaTb  HPOEKMHYI0 U y4eOHO-
uccne008amenbCeKylo 0esimenbHoCmsy NKOJIBHUKOB KaK B paMKax YPOKOB, TaKk M BO BHEYPOYHOU
NeATeNbHOCTH. Hamuume pa3zHooOpa3HBIX IUGPPOBHIX TAaTYUKOB JTACT BO3MOXKHOCTH IPOBOIHTH
camble pazHOOOpa3HbIe HCCIEA0BaHU, ONUPasICh HA HHTEpechl oOydaromuxcs. B kauecTBe mpumepa
MOXKHO TIPUBECTH WCCIEAOBAHUS DKOJOTUYECKOW HAMPaBICHHOCTH 110 BBISBICHHUIO (DaKTOPOB
3arpsi3HEHUS] OKPYXKAIOUIeH Cpeabl, MU3yYEeHHUIO0 3KOJOTHYECKOTO COCTOSIHUS MOMEIIEHUMN HIKOJIbI,
MOYBHI, BO3/IyXa B HACEJICHHOM IYHKTE U T.lI. BBHIMOTHEHNE TaKUX MPOCKTOB SIBISIETCS OCHOBAHHUEM
JUIs OLIEHKH HE TOJILKO YPOBHS CQOPMHUPOBAHHOCTH NMPEAMETHBIX PE3YJIbTaTOB, HO UTOTOBOM OLIEHKH
JOCTHXKCHHS METAIPEIMETHBIX PE3YIbTATOB 00YYEHHUS: KOMMYHUKATHBHBIX (KOTOPBIC OIEHUBAIOTCS
KaK B IIpolecce MpoBeneHus paboThl, TaK U B MPOIECCE 3alUThI MPOEKTa WM UCCIEIOBAHUS) U
PETYIATUBHBIX (KOTOPBIE OIICHUBAIOTCS B MPOIIECCE BHIMOTHEHHSI POCKTA).

Ocnamenue g u3ydyeHUs (GU3MKU — TOPEACTaBIEHO B BuAe 00OpyAOBaHUS  JUIs
JIEMOHCTPAIIMOHHBIX OMBITOB M 000PYAOBaHUS AJIs JIAOOPATOPHBIX Pa0dOT M YUYEHUYECKUX OIBITOB,
BKJTFOYAsi OOIIYIO JJII €CTECTBEHHOHAYYHOTO ITMKJIA MU(POBYIO JIabOpaTopuio, a Takke MUPPOBYIO
naboparopuro 1o ¢usnke (Kak JOMOJTHUTEIBHBINA JIEMEHT [Tl YIITyOIeHHOTO N3yYeHUs (PU3UKN).

JleMOHCTpalMOHHOE 000PYyI0BaHUE OOECTICUMBAET BO3MOXKHOCTH HAOJIFOACHHS OOJBITUHCTBA
M3Y4YaeMbIX SIBJIGHUH, MPOLECCOB U 3aKOHOB. JTO BO3MOXHO TMpHU ONTUMAJIbHOM COYETAaHUU
aHAJIOTOBBIX U ITU(PPOBBIX CPEIICTB

HaOJIIOJICHUs, aHaM3a W3MepuTenbHON uH(opmaruu. Tak, Hampumep, M Kypca (GU3HKA
OCHOBHOHM IIKOJBl €CTh BO3MOXHOCTH JEMOHCTpAIlMHM KJIACCHYECKUX JEMOHCTPAIIMOHHBIX
SKCIIEPUMEHTOB: TMajeHue Ten B TpyOke HploTOHa, AeMOHCTpanus JeHCTBUS aTMOC(HEPHOro
naBieHus, 3akoHa [lackans, u3MeHeHus: oObeMa Tel MpH HarpeBaHUM (OXJIAKIACHHUH), MIPUTSHKCHUS
MoJiekyn U T.1. HaGop mo anekTpocTaThke JaeT BO3MOXKHOCTH JIEMOHCTPAIMHU 3JICKTPU3AIUH Tel,
3aKOHA COXPaHCHHS 3apsja, JTUHUN HANPSKEHHOCTH DSIEKTPHUUYECKOTO TOJS M T.J. U MOXKET
KCIOJIb30BAaThCSl KaK 8 Kjacce MpU U3YYEHUU SJIEKTPOMArHUTHBIX SIBJICHHH, Tak U B 10 kiacce mpu
W3YYCHHUH DJICKTPOCTATUKH.

[Ipy npoBeaeHHM [IEMOHCTPAIMOHHBIX OMNBITOB JOJKHBI COONIOAAThCA TpeOOBaHUS K HX
HarJIITHOCTHU (SICHAsl M TIOHATHAs MOCTAHOBKA OMbITA), BUAMMOCTH JIJIsl BCEX yyalluxcs Kiacca (mpu
HATMYUU MEJIKUX JeTajell UCTIONb3yeTCs UX YBEIMUYCHHOE N300paKeHHE MPU MTOMOIIU BeO-KaMephl),
SMOLIMOHAIBHOCTH M, MO BO3MOXXHOCTH, 3aHUMATEIILHOCTH (JEMOHCTPAIIMOHHBIN OMBIT JOKEH

BBI3bIBaTh MHTEPEC yUYalIUXCs, CO3/1aBaTh MOTHUBALIMIO K M3YYEHHIO MpEAMETa) U yOeTUTEIbHOCTH
(moka3bIBaTh TOT APQEKT, Ha JEMOHCTPAIMIO KOTOPOTO OH OBLT HAIPaBJICH).

OpHako peanu3alvs JAESITEIbHOCTHOIO MOAX0Aa B OOyYeHUH (U3MKE NEPEHOCUT aKIIEHT C
JEMOHCTPAIIMOHHOIO S3KCIIEpUMEHTa Ha Yy4eHudeckwil. Hampumep, mo MexaHUWKe HCCIelIOBaHHE
KMHEMAaTUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB IMHAMUKHU, KOJIeOaTeNbHBIX IBUKEHHUI MEPEHECeHO B
YUEHHYECKUH OSKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM obopynoBanus. Ilpu wusydenun
ANEKTPOJAMHAMUKH J1abopaTOpHOE O0OpYyIOBaHHE TO3BOJIIET HCCIENIOBaTh HE TOJIBKO 3aKOHbI
MOCTOSIHHOTO TOKa, HO C HCHOJb30BAHMEM KOMIIBIOTEPHOTO ocumwmiorpada  IMO3BOJISET
MPOHA0JIONAaTh U HMCCIEA0BaTh JIEKTPUUYECKHE LIEMH MEPEMEHHOr0 TOKa, OJIOK JHOAO0B MO3BOJISET
UCCIIEIOBATh BOJBTAMIIEPHBIC XapaKTEPUCTUKHU 1uoja. lIpW W3Yy4eHHH ONTHKHU JIabopaTOpHOE
o0Opy/nOBaHUE TIO3BOJIAET HU3YYHUTh 3aKOHBl T'€OMETPUYECKON ONTUKH (IpeloMJieHHe CBeTa B
HNONYLWIMHAPE M TOJy4YeHHE M300paKeHUsT B JIMH3aX) W IPOHAOIIOAATh OCHOBHBIC SIBJICHHUS
BOJTHOBOW ONTHUKH (MHTepdepeHIMss © MOJsApHU3anus), HWCCIAEAOBaTh JUQPPAKIUIO CBETa
(mudpakIMOHHAS PELIeTKA).

B coomeemcmeuu ¢ npedomemuvimu pesyiomamamu ooyuenusn uzuke ooopyoosanue 0.
YUEHUYECKUX Onvlmoe odecneuusaem npoeedeHue ciedyiouux munoe padom, czpynnupoeanHbix




no eudam 0esamenbHOCMmuU, He3A8UCUMO OM UX MEMAMUYECKOU RPUHAONEHCHOCIU:

1. TlpoBeneHune MPSAMBIX H3MEPEHUN (PU3MUECKUX BEIWYUH (M3MEpPEHHE Macchl, oOBbeMa
KHUJKOCTH, TEMIIEPaTypbl JKHUIKOCTH, CHIBI, CHUJBl TOKA, HANPSDKEHHUs) C WCIOJIb30BaHUEM
AQHAJIOTOBBIX U ITU(POBBIX MPHUOOPOB.

2. IlpoBepka 3amaHHBIX NPEANONIOKEHUN (TPSAMbIE W3MEpeHUs: (U3MUECKUX BEIUYUH H
CpaBHEHHUE 33JlaHHBIX COOTHOLIEHHM Mex1y HuMH). Hampumep: mpoBepka yclOBUI MIIaBaHUS Ted,
YCIIOBU PaBHOBECHs pbldara U OJIOKOB, 3aKOHOMEPHOCTEH MOCIEeNOBATEIILHOTO U MapalieIbHOTO
COEMHEHUS MPOBOJIHUKOB U T. 1.

3. Pacyer mo moiy4eHHBIM pe3yabTaTaM MPSMBIX U3MEPEHHI 3aBUCUMOTO OT HHUX MapaMerpa (B
OCHOBHOM ITKOJI€) ¥ KocBeHHBIE n3MepeHus (B 10-11 kmaccax).

Hanpumep: yckopeHue Tena NpU PAaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOTHOTO
MafeHusl, >KECTKOCTh MPYXUHBL, KO3(DPUIMEHT TpeHUs CKOJbKEHMs, MeXaHudeckas paboTa u
MOIITHOCTb H T. [I.

4. HaOnrofieHue SIBJICHUH U TTOCTAHOBKA OIBITOB (Ha KAYECTBEHHOM YPOBHE) IO OOHAPYKEHUIO
(dakTOopoB, BIMSIONIMX Ha MPOTEKAaHWE MJAaHHBIX sABINeHWA. Hampumep: npsMonuHeiHOe
pacnpocTpaHEeHHE CBETa, JUCIEPCUs CBETA; U3yUYeHUE CBOMCTB H300pakeHHUs B IIJIOCKOM 3€pKajie U T.
I

5. MccnenoBanue 3aBUCUMOCTH OHOW (DM3MYECKOW BEIMYHMHBI OT APYTOM C MPEICTaBICHUEM
pe3ynbTaToB B BUAE Tpaduka M pacuera MCKOMOro mapameTpa. Hampumep: 3aBHCHMOCTH TYyTH
PaBHOMEPHO JBIIKYILErocs Tejla OT BPEMEHHU JIBUXKEHUS Tela; CHIIbI TPEHUS CKOJBXEHUSI OT CHJIbI
HOPMAJIHHOTO JIaBIICHUS, KadyecTBa 0OPabOTKU MOBEPXHOCTEH TN U HE3aBHCHUMOCTH CHIIBI TPEHUS OT
IJIOLIAIA COIPUKOCHOBEHUS TEJ; CHJIbI YIIPYTOCTH OT Y/UIMHEHUS MPY>KUHBI;, BBITAIKUBAIOIIEH CHIIBI
0T 00BEMa MOTPYKEHHOM YacTH Tella U OT IJIOTHOCTH KHUAKOCTH, €€ He3aBHCHUMOCTH OT TUIOTHOCTH
Tena, OT MIYyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJNO U T.A.

Jlabopamopuoe  o0bopyooeanue  obecneuusaem  CaMOCHMOAMENbHLIN  YUEHUUECKUIL
IKCHEPUMEHN, KOMOPLLL MOXMCem UMemdb pasziuunvle Gopmvl: (ponmanvHuvlii IKCHEPUMEHM
(ppoumanvuvie onvimer u JaabopamopHvie padomwl), padomvl NPAKMUKYMA, YYEOHO-
uccieoogamenbckue padomsvl U RNPOEKmMbl IKChepuMeHmanvhozo xapaxmepa. Ilpu >ToMm
HOPMAaTUBHO-0053aTEIbHBIM BHE 3aBHCHUMOCTH OT YpPOBHS WU3ydeHus GU3UKU (0a30BBIA WK
yIIIyOJICHHBI) W 00pa30BaTENbHOW TMpPOrpaMMbl (OCHOBHAsI WM CPEAHSS IIKOJA) SIBISETCS
(GpOHTANBHBIN SKCIIEPUMEHT. VIMEHHO MOCPEACTBOM (PPOHTAIBLHOTO SKCIEPHUMEHTA TOCTUTAIOTCS
MpeIMETHBIE PEe3ybTAaThl HKCIEPUMEHTAIFHOTO XapaKTepa, a y4JallUMHCS OCBAaMBAIOTCS CIOCOOBI
JeWCTBUHM, COOTBETCTBYIOIIME YKa3aHHBIM BBIIIE IATH TUNaM paboT. JlabopaTopHBI NMpakTHKYM
1enecooOpas3eH TOJIbKO MPH YIIIyOJIEHHOM YPOBHE U3YUEHHUS MIPEeIMETa.

OnTUMaNbHBIM TSI TOCTHKEHUS 1IeJe MpoBeaeHUS (PPOHTAIBLHOTO SKCIIEPUMEHTA SBISETCS
Mpe/icTaBIeHHEe TabopaTOPHOro 00OPYAOBAHUS U MATEPHATIOB B BUJIE TEMATUYECKHUX KOMIUIEKTOB IO

MEXaHUKE, MOJIEKYISIPHOW (HU3HMKE, DJIEKTPUUECTBY W ONTHKE. Vcmoib30BaHME TEMaTHUYECKUX
KOMILUIEKTOB CIIOCOOCTBYET (hOPMHUPOBAHHUIO TAKOTO BAXHEHIIETO YMEHHUsS, KaK MOJ00p YJaIlIuMHCs
0o0OpynOBaHUSI B COOTBETCTBUU C IEJNBI0 HCCIENOBaHUS W3 W30BITOYHOH HOMEHKJIATYPHI
MIPEAJIOKEHHOTO KOMIUIEKTA; TMO3BOJIIET MPOBOIUTH DKCIIEPUMEHTAIBHYIO padoTy Ha JHO00M dTare
ypOKa; YMEHBIIIAeT TPYJAOBBIC 3aTPaThl YUUTEINSI MPU MOATOTOBKE K ypOKaM, MOCKOJIBKY HE TpeOyeTcst
MePEKOMITOHOBKA 00OPYI0OBaHUS B COOTBETCTBHH C 3aJja4aMH KOHKPETHOTO ypOKa.

[Ipy IaHUPOBAHUHU MPAKTHYECKUX paOOT Ba)KHO MMETh B BUAY, YTO IPSAMETHBIC PE3YIbTATHI
DKCIIEPUMEHTAJIBLHOIO XapaKTepa MOTLYT OBITh OCBOEHBI TOJBKO HPH ONTHMAJILHOM COYETAHHUM
KPaTKOBPEMEHHBIX (WPOHTAIBHBIX ONBITOB M OJHOYACOBLIX J1a00PATOPHEIX Pa0oT.

Baxxnoe 3HaueHue mmeer TOT (akT, YTO B COCTaB (PPOHTAIHLHOTO OOOPYIOBAaHHS HapSIy C
aHAJIOTOBBIMH BXOJAT M IHUQPOBBIE CpeacTBa u3MepeHus. K HHUM OTHOCSTCS JIIEKTPOHHBII
CEKYHJIOMED C JaTYMKAMHU, FJICKTPOHHBIC BECHI 1

naTyukd  nupoBoil saboparopuu. Takum o0pa3oM, MpH NPOBEAECHUU (HPOHTAIBLHOTO
AKCIIEPUMEHTA B OCHOBHOMW IIKOJIE YUEHUKHU 3HAKOMSATCS C DJIEKTPOHHBIMHU CIIOCOOAMH U3MEPEHUN U
BBIUMCJICHUH.

bnok obOopynoBaHusd IS YYECHHYECKMX DPa0OT 1mmo (usuke chopmupoBaH Ha 0a3ze mepedyHs
000pynOBaHUs  JUIS  NPOBEJCHHUS OCHOBHOI'O TI'OCYJApPCTBEHHOrO HK3aMeHa 10 (u3HKe.
Hcnons3zoBanne mpuOOpoB U 000PYAOBAHUS C EAUHBIMH I BCEX 00YUYaIOIMUXCS XapaKTePUCTUKAMHU
MO3BOJISIET CTAHAAPTU3UPOBATH MPOIIETYPHI BBITOJIHEHHS SKCTICPUMEHTAIIBHBIX 3a/IaHUi HA DK3aMEHE




U 00ecneunTh HAACKHYIO OLEHKY pPE3y/lIbTaTOB HAa OCHOBAaHMHM JKCIEPTHOM IPOBEPKH OTBETOB
oOyuatomuxcs. [Ipu 3ToM ocHOBaHMEM ISl BBIBOJIA O MPABUIBLHOCTU MPOBENEHUS JTaHHOTO OIMbITa
SBIISIIOTCSL PE3yJIbTAaThl, IOJIyYEHHBIC YYallUMHCS IOCPEACTBOM MPSAMBIX HM3MEPEHMH 3aJaHHBIX
(UBUYECKUX BEITUYHH.

HaGop anst mpoBeneHUs OCHOBHOTO TOCYIApCTBEHHOTO HK3aMeHa oOecrednBaeT pazpaboTKy
HECKOJIbKUX OIHOTHIIHBIX 3aJaHU{ MpPH MCIOJIB30BAHUU OJMHAKOBOIO OOOPYIOBAaHHUS C Pa3sHBIMHU
XapaKTepUCTHUKAMHU. DTOT MOAXO]I 1L[eleco00pa3HO HCIONb30BaTh U MPU NPOBEACHUHN (PPOHTAIBHBIX
OIBITOB M JabopaTOpHBIX paboT. Hampumep, mpu NMpOBEAEHUHM MCCIEIOBAHUS 3aBUCHMOCTH CHIIBI
TOKa OT HaIlpsHKEHHUST MOXKHO BBIICTUTH B KJacce TPYIIbI, KOTOpble OyayT MpPOBOAWUTH JaHHOE
HCCIIEIOBAaHHUE, UCIIOJB3YSl PE3UCTOPHI C Pa3HbIM CONPOTHBICHHEM, M Jamnouky. [lo pesynbraram
MOKHO CpaBHUTH IOJYYEHHbIE 3aBUCUMOCTU, OOCYIUTh T'PAHUIIBI BBIMOJHEHUs 3akoHa Owma ams
ydacTKa LENu, ONPENEIUTh COIIPOTUBIICHUS PE3UCTOPOB.

CrnenyeT OTMETUTh, UYTO MPHU MPOBEIECHUU (POHTAIBHBIX ONBITOB U J1a0OpaTOPHBIX paboT B
OCHOBHOH IIIKOJIE TpeOyeTcsl 3alKCh Pe3yabTaTOB BCEX MPSIMbBIX M3MEPEHUH C y4eTOM aOCOIIOTHOM
MOTPEIIHOCTH. 3AeCh TMPU  HUCHOJIB30BAaHUU  TPATUIUMOHHOTO 000OpyAoBaHUs  (MEH3YpOK,
JMHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEITHOCTH IeJIeCO00pPa3HO CBSI3bIBAThH C IIEHOW JeNeHUs MpUoopa, a Mpu nepexoe K mudpoBbIM
MHCTpyMeHTaM (Uu(pOBbIE BeChl M JATYMKH) YYUTh paboTaTh C ONHCAHUSAMHU STHX HPHOOPOB,
BbI/IETISISL JaHHBIE 00 a0COIIOTHOI MOTpemHOCTH, T1U00 mpearaTh 3HaYeHHe MOrPEUTHOCTH B TEKCTE
3aJaHuH.

[Ipu mpoBenaeHWM HCCICAOBAHUS 3aBUCUMOCTEH OJHOW (PU3MUECKOW BEIMYMHBI OT APYTroOH
y4aImecs J0JDKHBI OCBOMTH MOCTPOEHHE I'PpaMKOB C yKa3aHUEM a0COIIOTHBIX MOTPEIIHOCTEH, a pU
MPOBEEHUU pabOT Ha MPOBEPKY MPEANOIOKEHUI — yMETh CpaBHMBATh 3HAYEHHUS JBYX MPSMBIX
U3MEPEHUH C y4eToM aOCONIOTHOM MOTPEeHIHOCTH (HampuMep, MyTeM CpaBHEHUS MHTEPBAJOB
MOJTYYEHHBIX 3HAYCHUH Ha YUCIOBOM ocH). IIpoBeneHne M3MEpeHM M HMCCIENOBaHUM B Kypce
¢busuku 10-11 Ki1accoB MOMOJHSIOTCS MCIOIB30BAHMEM OTHOCHUTEIBHBIX TMOTPEITHOCTEH, ydamuecs
JIOJDKHBI HAyYUThCS PACCUMTHIBATH OTHOCHTEJIBHBIC MOTPEIIHOCTH B MPOCTEHIINX CIydasX MPsIMbIX
U3MEpEHU U CpaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUH.

OcHamieHue Ui W3Y4eHHs OHOJOTMM TMPEJCTaBICHO KOMIUIEKTaMH JEMOHCTPALMOHHBIX
BJIQKHBIX TpEnapaToB, repOdapreB M KOJUIEKIMH IO pa3HbIM TeMaM Kypca OHOJIOTHMH, a TaKke
nudpoBoit maboparopuelt ayIs NMPOBEACHUS MpakTUYeckux pabor. Kpome Toro, mpu H3ydeHHH
OMOJIOTUM MOXKET HCIOJIb30BaTh LU(dpoBas adoparopuss Mo OWONOTHMU (KaK JOMOJHUTEIbHBIN
AJIEMEHT JIJIs YTIyOJIEHHOTO N3yUYeHUs Kypca).

B yuebGHOM mporecce ydangecs: JOMKHbI TTOTYYUTh BO3MOKHOCTh YYBCTBEHHOT'O BOCIIPHSTHS
M3y4aeMbIX SBJIEHUH M 00bekToB. OHAKO M3y4yaeMble SBJICHUS U OOBEKTHI HE BCETrJa MOTYT OBITH
HEMOCPEJACTBEHHO BOCIPOM3BEICHBI WU IIOKa3aHbl B ydeOHOM NoMelieHnH. B aToM ciydae yuebHoe
000pyZ0BaHUE 1aeT BO3MOXKHOCTh MX BOCIIPOM3BECTH OMOCPEIOBAHO, Yepe3 KOJUICKLHUIO, TepOapHbIii
JIUCT, MUKpOTIpEnapar, MoJiejib, BUCOPparMeHT u T.II.

Brnaxxuele mpemapatbl NpeACTaBISIOT co0O0W HaTypalbHble OOBEKTHI, CMOHTHPOBAHHbBIE Ha
CTEKJISIHHOW IUIACTUHKE WU ONYLICHHBIE B CTEKJISHHBIM LUIMHAP C KOHCEPBUPYIOLIEH >KUJKOCTBIO,
au00 MpeICTaBlIeHHbIE B IUIACTUKE. 37€Ch MPEeAsiaraloTcsl TOTalbHbIE MpenapaThl, MMO3BOJISIOLINE
M3y4yaTh BHEUIHEE CTPOCHUE OpraHM3Ma MM ero 4acTH, (Hampumep: «Koperb 6000BOro pacreHus ¢
KiyOeHbkamMu», «l'aqioka»); aHaTOMMYECKHE Tpernaparbl, IMpelHa3HauYeHHbIe s H3ydeHUs
BHYTPEHHET0 CTPOEHMS OPraHM3Ma WM €ro OpraHoB (Hanpumep: «BHyTpeHHee CTpOEHUE JIATYIIKIY,
«BHyTpeHHee cTpoeHue MTHUIbD»); OMOJIOrHYeCKHe MpenapaThl, NAIOLUUe IPEICTaBICHUE O CTaaAuIX
pa3BuTHs opranu3ma (Hampumep: «Pa3Butue KOCTUCTOM pbIOBI», «Pa3BuTHE Kypullbl»). BraxkHbie
npenaparsl MCHOJIB3YIOTCS KaK pa3aTOYHbI MaTepHUall B MPOLECCE ITEMOHCTpAlUU MPU U3YYEHUH
HOBOT'O MaTepHaja WM B NPOLECCE BHINOJIHEHUS NMPAKTUYECKUX 33/JaHui, pa3pabOTaHHBIX HA UX
OCHOBE.

I'epbapun — coOpaHHMe MPECCOBAHHBIX, 3ACYIICHHBIX PACTCHHH WM HMX YacTeld MOMOTaroT
M3y4yaTh pacTeHHE B KaOWHETEe W y3HaBaTh €ro B NPHUPOJE, a TepOapu3aius — Haubojee MpOoCToi
CIoco0 COXpaHEHUs pacTeHWH M MX YacTel B TEUYCHHME MAJUTEIBHOIO BpeMeHH. B mepeune
MpeJIaraeTcsl CuCTeMaTHIecKuil repoapuii (Harpumep, «OCHOBHBIC TPYIIITBI PACTEHU) U TepOapuit
no oOmeld Onosoruu (KOTOPBIM MO3BOJSET MPOMIUTIOCTPUPOBATh U3MEHUYMBOCTH, MCKYCCTBEHHBIN
0oTOOp, CHCTEMAaTHYeCKHE KaTeropud U BUA000pa3oBaHUE, AUBEPreHIMS U KOHBEPIEeHLHS,



TOMOJIOTHYHBIE W aHAJOTWYHBIE OpTaHbl, PYAMMEHTapHBIE OpraHbl, apoMopdo3, uaMoamanTanus
(GEHOTUN W TEHOTHII, TOJHIUIOWANS, OTHAJICHHAs THOpHUIU3AIMs, B3aUMOJICHCTBHE DPACTCHHN C
abnoTnyeckMMHU (PaKTOpaMu Cpeibl, B3aUMOJICHCTBHE paCTEHUH ¢ OMOTHUYECKUM (aKTOpaMU CPEJIbI).
['epOapHBIii MaTepuall MCIOJB3YIOT KaK pa3fgaTOYHbIA Marephai Ui ASMOHCTPAIMHA H3y4aeMbIX
O0OBEKTOB, /ISl BBIOJIHEHHSI PAKTUUECKUX 3a/IaHUH MPH 3aKpeIICHUH MaTepualia Wil JUarHOCTUKU
Y4eOHBIX PE3yJIbTaTOB.

Taxoxke mpencTaBIeHbl KOJJICKIUM — HAOOPHI MPEAMETOB HIIM BEIIECTB, MOJOOPAaHHBIX IO
orpeieIeHHbIM Ipu3HakaM. OOBEKTaMH UX MOTYT OBITh pacripaBlieHHbIE U 3aCYIIEHHbIE HACEKOMBIE,
pakooOpa3HbIe, paKOBUHBI

MOJUTIOCKOB, OTJIEJIbHBIC YAaCTH CKEJIETOB JKMBOTHBIX. B KOJUIEKIMAX COYETaIOT HATypasibHbIC
OOBEKTHI C WX W300paKEHHEM B BUJC PUCYHKOB WM MYJsDKeW — mMutanmid. [IpemiokeHHbIe B
nepeyHe Mop(oJIOTHIECKUE KOJICKIIMU JAIOT MPEICTaBICHHE O BHEITHEM CTPOSHUH OPTaHOB MIIU UX
9acTeil, MO3BOJISIOT MPOBOIUTH CPAaBHEHHS OOBEKTOB, BBISICHATH UX OOIIME YEPTHI U YEPTHI PA3ITUIHUS
(narmpumep: «lIpeacraBuTenu OTPSIOB HACEKOMBIX» M JIp.); OOIIEOMOJIOTHMYECKUE KOJUICKLIUU
MO3BOJISIIOT BBISICHATH B3aMMOCBSI3U B OPraHMYECKOM MHPE, paCCMaTPHUBATh Pa3BUTHE OPraHU3MOB,
NPOCIICKHUBATH  OOIIEOMONIOrHYeCKHe 3aKOHOMEpHOCTH (Hampumep: «lIpumepsl  3alIUTHBIX
MPUCIIOCOOTICHUH Y HAaceKOMbIX»). Kosureknnu, kak u repOapuu, UCIONB3YIOT KaK pa3aaTOYHBIN
MaTepHal JJs JIEMOHCTPALlUU U3y4aeMbIX OOBEKTOB, JUIS BHIMOJIHEHUS MPAKTHUECKUX 3aJaHUi Mpu
3aKpeIUICHUH MaTepralla Wi TUarHOCTUKU y4eOHBIX pe3yIbTaToB.

O3HaKOMJICHHE yYalluXCsi ¢ MUKPOCKOMMYECKUM CTPOCHHUEM >KUBBIX OPraHU3MOB — OJHA U3
TJIABHEWIUX 3a7a4 HAyKH, TTO3BOJISIONIUX TIOABECTH IIKOJBHUKOB K TOHUMAHHWIO EIMHCTBA
opraHudeckoro mMupa. st mpoBeaeHus 1abopaTopHbIX padoT B U(POBYIO TaOOPATOPUIO BKIIOUEH
MHUKPOCKOII, & B KOMIUIEKTE TOCYAbl U 000PYIOBaHUS OOIIEro Ha3HAUYEHUs] HMEIOTCS HEOOX0IUMOoe
OCHAIIICHHE TSI POBEICHUs 1a00paTOPHBIX padoT.

udposas nmabGopaTopust BKIOYAaET HAOOp MJIsi M3TOTOBIICHUS MHKporpenapartoB. CBexue
npenaparsl U3rOTABIMBAIOT JJIs1 HEMEUIEHHOTO paccMOTpeHHs. K HHM OTHOCSTCS >KHIKOCTHBIE
(0OBEKTHI OOBIYHO MOMEMIAIOTCS B BOAY, a IIPemapaThl COXPAHSIIOTCS B TEUCHUE HECKOJIBKHX JHEH),
cyxue (HampuMep, YacTHIy NTHYBErO TIiepa, MPOCTO TIIOJIOKUTh Ha TPEAMETHOE CTEKIO |
MHUKPOCKOIIMPOBATH ), JKUBBIE TIpenapaThl (Ma3Ku — KaIlId JKUIKOCTH, HAPUMEP KPOBH) U BUTAIEHBIC
npemnaparsl (KOTOpPbIE MCIIONB3YIOTCS Ul U3YYCHHSI MAJIOKJIETOYHBIX OOBEKTOB (MPOCTEHIINX,

KOJIOHMI BOAOpOCHei), Juid HaOmoJaeHus JBWKeHus (tydenbku, ameOwl). IlpuroropieHue
MHKpOIIpenapaTa BbIpabaThIBACT Y yYaIIErocs HaBBIKH CAMOCTOSTEIbHON pabOThl, aKTHBU3UPYET UX
[I03HABATENbHYIO JICTEIbHOCTh U 3HAKOMHT C TEXHUKOH ¥ METOIMKON HAYYHOTO UCCIICIOBAHMSI.

Crnemyer OTMETHTh, YTO HApsAy C WCIOJB30BAaHWEM IIEPEUHCICHHOTO BBIMIE Yy4eOHOTO
000pyIOBaHUS BaKHYIO POJIb B HM3yYCHHWH OHOJOTMH WIPAIOT NPHPOJHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIIy4acB TOJBKO OHM MOTYT OOECHEeYUTh HaMOOJIBIIYI0O KOHKPETHOCTh U TOJHOTY
3HAHWH yYaIUXCs, TOMOTal0T (OPMUPOBAHUIO Y HUX NMPABUIBHBIX OMOTOTHYECKUX 3HaHMH. K Takum
KHUBBIM OOBEKTaM OTHOCAT pAacTEHHs, >KUBOTHbIE >KMBOTO YrojKa, akBapuyma, Teppapuyma.
D¢ GeKTUBHBIM CPEJICTBOM 3HAKOMCTBAa C MPHPOJAHBIMA OOBEKTaMH SIBIIAIOTCS OKCKYpCHH B
OuoJIOTHYeCKHe U KpaeBeIuecKue My3ed, OOTaHWYECKHE CaJbl, 300MapKd U OKPYXKAIOIIUE IIKOIY
€CTECTBEHHBIE U HCKYCCTBEHHBIC TPUPOAHBIE COOOIIECTBA.

TpaauumoHHbIe OMOJIOTHYECKHE MYIISKH M MOJIETTH B HACTOSIIEE BPeMs YCIICITHO 3aMEHSIOTCS
Qg poBEIMU 00pa30BaTEILHBIMU PECYPCAMU:

BUjicopparMeHTamMH, aHUMaIEH, BUPTYaJIbHBIMU 1a00paTOPHUSIMH. Hudpossie
oOpa3oBaTenbHBIE pPECypCchl HE MOTYT CTaTh IIOJIHOLIEHHOM 3aMEHON pPEAIbHBIX IPHPOIHBIX
00BEKTOB, HO JAal0T BO3MOXHOCTH MTO3HAKOMHUTHCS C 0oJiee HMIMPOKHM KPYIOM OOBEKTOB, CO3JAIOT
NPEATNOChUIKA  JIJI1  WHTEeHcU(UKanuu  oOpa3oBaTeNbHOTO  Tpollecca U O0ECreYrBarOT
HE3aMEIUIMTENbHYI0  OOpaTHYI0  CBsI3b,  KOMIBIOTEPHYIO  BU3yalu3alUio  HH(pOpMaIUH,
aBTOMATH3AIMIO YIPABICHUS yueOHOH NeSTETbHOCTHIO M KOHTPOJIb €€ Pe3yIbTaTOB.

OcHarieHue JUist U3y4eHHs] XMMUU TIPEJICTaBICHO B BUJIE JEMOHCTPAIIMOHHOTO 000PYIOBaHMS,
KOMITIEKTa XHMHYECKHX PEAaKTUBOB C HEOOXOAWMBIM O0OpYIOBaHHMEM H3 OOIIEro KOMILIEKTa
nocynsl 1 000OpyIOBaHUS Ul YYCHHMUYECKUX OMBITOB M KOMIUIEKTa Kojuiekuuii. Kpome Toro, mpu
M3y4CHNU XUMHH HUCTIONIB3YETCs 00IIast JUIs €CTECTBCHHOHAYYHOTO IMKJIa nugpoBast 1aboparopus, a
Takxke udpposas gabopaTopuss MO XUMUHU (KaK JOMOJHHUTEIBHBIM 3JIEMEHT A YIIyOJIEHHOTO
M3y4YEHUS XUMUN).




Hemoncmpayuonusiii 5kcnepumenm SBISETCS BaXKHOM 4acThio 00yueHHUs] XUMUU. 371€Ch BAXKHO
MMOMHHUTb, YTO MPHU €r0 MPOBEJACHUU O0s3aTENHHO JOJKHBI OBITH COOJIIOJICHBI BCE HEOOXOIUMBIE
JTArbL:

MTOCTABKa LIeJTU SKCIIEPUMEHTA,

OIMCaHKEe HEOOXOAMMOTO /JISl €r0 BBITOJIHEHUSI 000pYIOBAaHUS U PEaKTUBOB,
IJIAaHUPOBAHUE MOPSAIKA IPOBEACHHUS,

OIHMCAaHNE UCXOIHBIX BEIIECTB,

® MPOTHO3UPOBAHUE 0KUJIAEMBIX B PEAKIIMOHHOW CMECH M3MEHEHHI U Pe3yIbTaToOB
IKCIIEPUMEHTA,

®  OINUCaHUE U3MEHEHHIA, TPOU3OIIC/IINX C BEIICCTBAMH,

e  (opMynupOBKa BEIBOJIOB U3 IKCIIEPUMEHTA,

®  CO3JIaHWE PUCYHKA SKCIIEPUMEHTAILHOW YCTAHOBKH U COCTABJIICHHE YPABHEHUS PEAKITHIA.

B mpouecce mpoBeneHusi JeMOHCTpALMiA, ydalluecsi OCBAUBAIOT 3Tallbl NpPo8edeHuUsi onvimad,
no3ToMy HaubOonee dJ(PQPEKTUBHBIM SIBISETCS HE TMPOCTOE OMKMCAHME ONbITA YYUTENIEeM, a
UCIIOJIb30BAHUE 28pucmuyeckou Oeceovi. llpu peanuszaly TaKOro CcLEHapHsl Jake He OueHb
CIIO’KHBIH OTBIT 3aHUMAET JIOBOJHLHO MHOT'O BPEMEHH, HO CIICZJIOBAaHUE €My IO3BOJICT ofecneuuntsy
HOHUMAHUE O00YUAIOUWUMUCA NPUEMOE HAYYHO20 NO3HAHUA U UCHOJIb306AHUE UX YHce 6
CamMOCMOAMENbHOI 0eAmeNbHOCMU 6 npouecce y4eHuuecko2o0 Ikcnepumenma. Ha HauanbHOM
sTane u3ydeHust xumuu (B 8-9 kiaccax) MMEHHO TaKOM IMOAXOJ MO3BOJISET JOCTHYbh MaKCUMaIbHOU
3G HEKTUBHOCTH OT MPOBEACHUS JTa0OPATOPHBIX M MPAKTUYECKUX PadOT, a Takke cHOpMHUpPOBATH Y
yUaluXcsi OTBETCTBEHHOE OTHOIIEHHE K AKCIIEPUMEHTY.

[Ipu oLleHWBAaHUM YYEHHUYECKUX MPAKTHUYECKUX PAOOT MEeNeCOOOpa3HO YYUTHIBATH IOXOIBI,
UCIONIB3YIONIME B HSK3aMEHAIMOHHBIX Marepuanax. Tak, B Hacrosilee BpeMs Ipeaaraercs
AKCIIEPUMEHTATFHOE 3aJlaHue, MPEAyCMaTPUBAaIOIIee BEIOOP JBYX BEHIECTB U3 MSATH MPEAJIOKEHHBIX
U TPOBEIEHUE C HUMHU pEaKlui, OTPaKaAIOIIUX XHUMHUYECKHE CBOWCTBAa YKa3aHHOTO B YCIIOBUU
3amanus BemiecTBa. OIeHMBaHUE HUAECT HA OCHOBAaHMM OTYETa Y4YCHHKA O MpPOJENIaHHOW paborte
(ypaBHEHHsI peakIlMii, BBIBOJBI O HAONIOJACHUSX) W HAa OCHOBAHUHM MPSIMOTO HAOIIONECHUS 3a
JNCUCTBUSMH yYEHUKA 10 MPOBEICHUIO OMBITOB. [Ipy 3TOM BBIIEISIOTCS dTambl 0TOOpa BEIIESCTB U
CMEILIMBAHUS BEUIECTB B COOTBETCTBHH C MyHKTaMH MHCTPYKIIMH K padoTe.

BaxkneiiiM HampaBlieHHEM KakK JIEMOHCTPAIIMOHHOTO, TaK M YYEHHYECKOTO IKCIEPUMEHTA
JIOJDKHO CTaTh HCHOJb30BaHHe IUGPOBON Jaboparopuu, KOTOpas MO3BOJIIET OPraHHW30BaTh
XUMHYECKHI IKCIEPUMEHT Ha MPUHIUIHAILHO HOBOM YPOBHE, MEPEUTH OT KaYECTBEHHOW OIEHKU
Ha0JII0/IaeMBIX SIBICHUIM K CHCTEMHOMY aHalIM3y KOJMYECTBEHHBIX XapaktepucTuk. Ilpu pabote c
JaTyuKamMu IUQPpoBoN JabopaTopuu oOeCIeYMBAETCs aBTOMATU3MPOBAHHBIA cOOp M 00paboTKa
JaHHBIX, XOJ IKCHEPUMEHTa MOXKET O0TOOpakaTbcs B BHUJIE IpaUKOB WM MOKa3zaHUM MpHOOpPOB, a
pE3yNbTaThl 3KCIIEPUMEHTOB MOTYT COXPAHATHCS JJIUTENbHOE Bpems. Hawmbonee akTyanbHBIM IS
XUMHHM ~ SBIIETCS  TEepexol K  KOJIMYECTBEHHBIM  XapaKTePUCTHKAM, KOTOPBI  MOXKHO
MPOUJUTIOCTPUPOBATH CIECAYIOIIUMHU MMPUMEPAMU: U3yYEHHE CTPOCHHUS IUIAaMEHH, omnpeneicane pH B
pasHbIX cpeAax, ONpEIeNeHHEe CKOPOCTH peaklHMH, H3y4YeHUE BIUSHUS KOHLEHTpAlUU U
TEMIIEPATypPHI Ha CKOPOCTh PEAKITHH.

Hudgposaa nadopamopus nozeonsiem peanu3oeamov MeHCHPeOMEmHble CEA3U C OpyUMU
npeomemamu eCmecme@eHHOHAYUHO20 WUKAA, NOCKONAbKY Oaem 603MONCHOCHb GbINOTHAMD
UHmMeZPUPOBAHHbIE YUeOHble UCCAe008AHUA NO eCMECHEeHHbIM HAYKAM, HPUMEHAMbL U
oceaueams 31eMeHmovl CMAMUCHMUKY U UHQOPMAYUOHHbBIE MEXHOI02UU.

B mporecce popMupoBaHUs 3KCIEPUMEHTAIBHBIX YMEHHM YYaluiics YYWTCsl MPEACTaBIAThH
HHGOPMAITHIO 00 UCCIENOBAHUU B YETHIPEX BUAAX:

* B 6epbaibHOM: ONUCHIBATH JKCIIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJIEIh JIKCIEPHUMEHTA,
(UKCHpPOBATh BHUMAHHUE HA U3MEPSEMbIX (DM3HUCCKHUX BEIIMYUHAX, TCPMUHOJIOTHH;

* B mabauyHoM. 3aTIOTHITh TaOMUIIBI JAHHBIX, JIGKALINX B OCHOBE OCTPOCHUS rpaduKoB (Tpu
3TOM y YYalTUXCsl BOSHUKACT MEPBUYHOE MPECTABIICHUE O MacIITa0ax BEJIHYNH);

* B epaguyeckom: CTpOUTHh Ipaduku MO TaOIMYHBIM JaHHBIM, YTO TO3BOJSIET NEepelTH K
BBIBIDKCHUIO THITOTE3 O XapaKTepe 3aBUCHUMOCTH MEXAY (H3UYECKMMH BEIUYMHAMHU (IIPH ITOM
yLII/ITeJ'IB ITIOKA3bIBACT HpeI/IMYH_IeCTBO B BI/I3yaJ'II/ISaI_[I/II/I SaBHCHMOCTCﬁ Men(;[y BCINM4YnHaMU,
HarJISITHOCTh U MHOTOMEPHOCTB );




* B agHanumuyeckom (B BHAE MATEMaTHUYECKUX YpPaBHEHWI): NPUBOAUTH MaTEeMAaTHUUYECKOE
OMMCAaHWE B3aMMOCBA3M (U3NYECKUX BEJIIMYMH, MaTeMaTHdeckoe 0000IIeHne MOoTy4YeHHBIX
pE3yJIbTaTOB.

[udposble sabopaTopuu TO3BOJSAIOT CYIIECTBEHHO S3KOHOMHTH BpeMs, KOTOPOE MOXKHO
MOTpaTUTh Ha (OPMUPOBAHME HCCIEAOBATENIbCKUX YMEHUN y4YalIuXcs, BBIPAKAIOLIIUXCS B
CHEAYIOLIUX AEHCTBUAX:

* ompeeeHue MpoOIeMBbI;

* [IOCTAaHOBKA MCCIIE0BATEILCKOM 3a/1a4;

* IUIAHUPOBAHUE PELICHUS 3a1a4H;

* [IOCTPOEHUE MOJENEH;

* BBIJIBUKCHUE TUTIOTES;

* SKCIIEPUMEHTaIbHAsI IPOBEPKA TUIIOTES;

* aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WM HAOIIOICHUII;

* popMynupoBaHUE BBIBOJOB.>

4. B OPTAHU3AIIMOHHOM PA3JIEJIE B myHkT «3.2 Kanennapublii yaeOHBIN rpaduk»

N00aBUTH CIEYIOUIEE COJIepKaHHE:

B kaHukynspHOe BpeMs M BO BpEMsS JIETHETO O3J0pPOBUTENBHOrO OTAbIXa B LleHTpe
00pa3oBaHMs €CTECTBEHHO-HAYYHOH M TexXHoJoruyeckoi HampasieHHocTed «Touka Pocra» OymyT
(YHKIIMOHUPOBATh 00beMMHEHUs oOydarommxcs. OyHKIUU U PerjJaMeHT UX JACSITEIBHOCTH OyneT
3aKpEIJIEH COOTBETCTBYIOLIMMH IOKYMEHTAMHU.

Taxke B kaHukynspHoe Bpems B llenTpe oOpa3oBaHMsI €CTECTBEHHO-HAYYHOU |
TEXHOJIOTHYecKoil HampasieHHocTel «Touka Pocray Oyaer mpoXoAauTh MOArOTOBKA K OCHOBHBIM

rOCy/IapCTBEHHBIM DK3aMEHaM [0 MPOTpamMM IH(PPOBOTO, €CTECTBEHHOHAYYHOTO, TEXHUYECKOTO H
T'YMaHUTAPHOTO MPOQUIICH.

5. BOPTAHU3AILIMOHHOM PA3JEJIE B myHKT «3.3.I1;1aH BHEYpPOYHOIi JesITeIbHOCTH T00ABUTH
CJeYIOIIEE COACPIKAHUE:

B pamkax wucnonb3oBaHus obOopynoBanus lLlenHTpa o00pa3oBaHUS €CTECTBEHHO-HAYYHOM H
TEXHOJIOTUYECKO HampaBieHHocteld «Touka Pocra» He wmenee 1/3 oObema BHEYpOUHOM
NEeSTENIbHOCTH  OOYy4YaloIIMXCS  OPHUEHTUPOBAHO HA  MOJJEPKAHUE  ECTECTBEHHOHAYYHOH W
TEXHOJIOTUYECKOW HAIMPaBICHHOCTEW 00pa30BaTENbHBIX IMPOTPaMM, TPU 3TOM OOBEM MPOTrpamMm
€CTEeCTBEHHOHAYyYHOW HampaBlIEHHOCTHU cocTaBisieT He MeHee 20% oT olmiero odbeMa BHEYPOUHOM
JESATENBHOCTH.

Ha  ©0aze  VYupexnmeHus  peam3yrOTCs  JIONOJHHUTENBHBIE  00IeoOpa3oBaTeIbHbIE
o0Iepa3BUBAIONINE TPOrPaMMBbI €CTECTBEHHO-HAYYHOW U TEXHOJIOTHYECKON HAMIPaBICHHOCTEH.

BHeypouHas neATENbHOCTh B KAHMKYJISIPHOE BPEMS MOXKET PEANIM30BBIBATBCA B paMKax
TEMaTUYECKHX MPorpaMM (Jlarepb ¢ JHEBHBIM IIpeObIBaHHEM Ha 0a3e MyHUIIUNIATHHOTO OI0KETHOTO
obmeobpaszoBarenbHOr0 yupexkaeHus «TaceeBckas cpemsis obmieoOpazoBarenbHas mkona Ne2y, B
MOX0/ax, Moe3IKax W T. J.), a TaKkke C HCIOoJb30BaHUEM oOopymoBaHus lLleHTpa oOpa3oBaHus
€CTECTBEHHO-HayYHOM M TEeXHOJIOrnYeckoil HampasieHHocTeld «Touka Pocray. IIpemycmorpeno
(YHKIIMOHMPOBAHUE YUYCHHUYECKUX OOBEAMHEHHH B KaHUKyJIspHOe Bpems Ha Oase LleHTpa
00pa3oBaHMs €CTECTBEHHO-HAYYHOM U TEXHOJIOTMUECKON HarnpaBieHHOCTel «Touka PocTay.

B nensx KOMIUIEKCHOTO CONpOBOXKAeHHS AesTenbHocTH LlenTpoB «Touka pocray nemaroraMmu
OCYILIECTBJICHUE HCIIOJIb30BaHUE MYyOIMKAUi U yueOHO-METOIMYECKUX MaTepuaoB (MHCTPYKLHH,
METOJIMYECKUE MOCOOUs, NH()OPMAIIMOHHBIC MATEPUAIIBI, TEPEUYHN PEKOMEHIYEMBIX JIUTEPATYPHBIX
HCTOYHUKOB, BU€OMaTeprabl U JIp.):

e Pacnopsizxenne Munucrepcrsa npocsemenns Poccuiickoit @egepanun NeP-6 or 12
ssuBaps 2021 roaa o co3manuu Ha 6aze 00HIE00pa30BATEIBHBIX OpPraHU3aIMi, PACIIONOXKEHHBIX B
CEIbCKOM MECTHOCTM ¥ MAaJbIX TOpOAax, IEHTPOB OOpa3OBaHUS €CTECTBEHHO-HAY4YHOU U
TEXHOJIOTMYECKON HAMPABICHHOCTEN;

e MeToauueckre peKOMEHIAIMH M0 CO31aHUI0 PpernoHaILHOI ceTu L{eHTpoB 0OpazoBanms
HudpoBoro u rymanutapHoro mnpoduieii «Touka pocrtay Ha 06aze 00mE00pa30BATEIBHBIX
OpraHu3aIMil CeNIbCKON MECTHOCTH M MalbIX ToponoB (yTBep:kaeHbl MuHnpocBemenuss Poccun
25.06.2020 Bb-174/04-BH);

e C.B. JlozoBenko , T.A. Tpymmna «Peaqu3anusi o0o0pa3oBaTeJbHBIX MNPOrpamMm
€CTECTBCHHOHAYYHON M TEeXHOJIOTMYEeCKOH HaNpaBJICeHHOCTeH MO0 (GU3HKe C HUCIO0JIb30BAHHEM



odopynoBanus uenrpa «Touka pocra». Memoouueckoe nocobue. Mocksa, 2021y;

e B. B. bycnakoB , A. B. IlbiHeeB «Peanmu3anmsi 00pa3oBaTeIbHbIX MPOrpamMM
€CTECTBCHHOHAYYHOI M TEXHOJIOIMYeCKOi HANPABJIEHHOCTEH M0 OMOJIOTMH ¢ UCIOJb30BAHHEM
o0opynoBanus neHTpa «Touka pocra». Memoouueckoe nocooue. Mocksa, 2021»;

e II. U. becnano, M.B. JopodeeB «Peanuzanms o0pa3oBaTeJbHbIX HNPOrpaMM
€CTeCTBEHHOHAYYHOIl M TEeXHOJOTHYecKOW HANMpPaBJIEHHOCTEH M0 XMMHH € HCHOJb30BAHHEM
o0opynoBanus neHTpa «Touka pocra». Memoouueckoe nocooue. Mocksa, 2021».



	ИЗМЕНЕНИЯ в основную образовательную программу основного общего образования в связи с открытием центра образования естественно-научной и
	Цели, задачи, функции деятельности Центра
	Задачами Центра являются:
	Регулятивные УУД
	Познавательные УУД
	Коммуникативные УУД
	Планируемые предметные результаты освоения учебного предмета «Физика» обучающимися 7-9 классов (с использованием оборудования центра образования естественно-научной и технологической направленностей «Точка Роста»)
	Подпункт «1.2.3.17 Химия» конкретизировать следующим содержанием:
	Планируемые результаты освоения учебного предмета «Химия» с описанием универсальных учебных действий, достигаемых обучающимися 8-9 классов (с использованием оборудования центра образования естественно-научной и технологической направленностей «Точка Р...
	Личностные результаты

	Регулятивные УУД
	Познавательные УУД
	Коммуникативные УУД
	Планируемые предметные результаты освоения учебного предмета «Химия» обучающимися 8-9 классов (с использованием оборудования центров образования естественно-научной и технологической направленностей «Точка Роста»)
	Обучающийся получит возможность научиться:

	Планируемые предметные результаты освоения учебного предмета «Биология» обучающимися 5-9 классов (с использованием оборудования центров образования естественно-научной и технологической направленностей «Точка Роста»)
	2.1.12. Описание особенностей, основных направлений учебно- исследовательской и проектной деятельности обучающихся, методов обучения, образовательных технологий, обеспечивающих освоение обучающимися основных общеобразовательных    программ     цифрово...
	В соответствии с предметными результатами обучения физике оборудование для ученических опытов обеспечивает проведение следующих типов работ, сгруппированных по видам деятельности, независимо от их тематической принадлежности:
	Цифровая лаборатория позволяет реализовать межпредметные связи с другими предметами естественнонаучного цикла, поскольку дает возможность выполнять интегрированные учебные исследования по естественным наукам, применять и осваивать элементы статистики ...


