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1. Buectu B OCHOBHYIO 00pa3oBaTeNbHYI0 MNPOrpaMMy OCHOBHOI'O OOIIEro
o0pa3oBaHuA CIEAYIOIINE U3MEHEHUS:

1. B IIEJJEBOM PA3JIEJ B nynkr «1.1. IOSCHUTEJIbHAS 3AIIMCKA»
100aBUTH CIIEAYIOLIEE COACpKAHHE:

Ha 06a3ze MyHHUIMNANBHOIO Ka3€HHOIo O0IIe00pa3oBaTENbHOIO YUPEXKICHUS
«[TonoBHeBcKkast cpemnsisi oOmieoOpazoBarenpHas ImKoiaa»y OKTIOPhCKOTO paiioHa
Kypckoii obmactu B 2022 roay co3aan LleHTp 0Opa3oBaHus €CTECTBEHHO - HAYYHOU U
TEXHOJIOTHYECKOW HampaBiaeHHocTel "Touka pocta" (manee - LleHTp) ¢ 1enbro

pa3BUTUs Yy  OOydYarOIIMXCSl ~ €CTECTBEHHO -  HAy4yHOH, MaTeMaTU4ecKOM,
MH(OPMAIMOHHOW T'PAMOTHOCTH, (OPMHUPOBAHUS KPUTHUYECKOTO U KPEATUBHOI'O
MBIIUIEHUSI ~ COBEPLICHCTBOBAHMS  HABBIKOB  €CTECTBEHHO -  HAay4yHOM H

TEXHOJIOTUYECKON HAIIPaBICHHOCTEH.

lentp He sBAsieTCS IOPUIAMYECKUM JUIOM M JEHCTBYET ISl JTIOCTHUXKEHUS
YCTaBHBIX IeJIeH MYHHUIMIIAIHHOTO Ka3eHHOTO0 O00IIe00pa3oBaTENbHOTO YUPEKICHUS
«I[TonmoBHeBcKast cpenHsisi oOieoOpa3zoBarenbHas IKona» OKTIOphCKOro paiioHa
Kypckoii obnactu (manee - YupexiaeHue), a TakKe B ILEJSIX BBIOJHEHUS 3ajad U
JOCTHDKEHUS TOKa3aTelie U pe3ybTaToB HallMOHAJILHOTrO mpoekTa "OOpazoBaHue'.
[lenTp B cBOEH NEATENBHOCTU MOAUUHSIETCS AUPEKTOPY MYHUIMIIAIBHOIO Ka3€HHOIO
0011e00pa3oBaTEIHLHOTO YUPEKICHHUS «[TonoBHeBCcKas CpeIHss
oO1reoopazoBarenbHas mkona» OkTaOpbckoro paiiona Kypckoii oomactu.

[enwn, 3agaun, pyakunn nesreasHoCcTH LleHTpa

OcHoBHOI 1enbI0 JAesTeNbHOCTH LleHTpa siBIsieTCs COBEpIICHCTBOBAHME
YCIOBUM ISl TIOBBIIICHHWS KauecTBa OOpa3oBaHUsA, PACUIMPEHUSI BO3MOXKHOCTEHN
OOydJarIMXcd B OCBOEGHUU Y4YEOHBIX TMPEIMETOB E€CTECTBEHHO - HAYYHOU U
TEXHOJIOTUYECKOM HaIPaBJICHHOCTEH, MpOrpaMM JOMOJHUTEIIBHOTO OOpa30BaHUS
€CTECTBEHHO - HAYYHOMW W TEXHMYECKOW HANpPaBIICHHOCTEW, a Takxke s
MPAKTUYECKON OTPabOTKM y4eOHOro marepuasia 1o ydyeOHbiM npeameram "dwuszuka',
"Xumusa", "buonmorus" ¢ ucCnogb30BaHUEM NPHUOOPETAEMOro  00OPYIOBaHHUA,
PacXOIHBIX MaTEPHAIIOB, CPENICTB OOYyUEHHUS U BOCIIUTAHUS.

3agauamu LleHTpa sBIAIOTCS:

peanm3ais OCHOBHBIX OO0IIe00Opa30BaTEIbHBIX MPOTPaAaMM IO Y4EOHBIM
npeIMeTaM eCTECTBEHHO - HAyYHOW M TEXHOJOTMYECKOW HANpaBIICHHOCTEW, B TOM
YHUCJIe B paMKaX BHEYPOUYHOU JESATEIbHOCTH 00YUaOIMIUXCSI:

pa3zpaboTka u peanuzanus Pa3HOYPOBHEBBIX JIOTIOTHUTEIIbHBIX
00111e00pa30BaTebHBIX MPOrPAaMM  E€CTECTBEHHO - HAy4HOM M TEXHUYECKOU
HaIPaBJIEHHOCTEM, a TAK)KE UHBIX MPOrpPaMM, B TOM YUCIIE B KAHUKYJISIPHBIN EPUO/I.

BOBJICUCHHE OOYYAIOIIMXCA M TEAarormuyeckux padOTHUKOB B TMPOEKTHYIO
NEeSTETbHOCTb:

opraHu3zaiys BHEY4eOHOM JIeITeTbHOCTH B KaHUKYJISIPHBIN 1epuo, pa3paboTka
U peanu3alisi COOTBETCTBYIOIIMX O0pa30BaTENbHBIX MPOrpaMM, B TOM YHCIE IS
jareped, OpraHM30BaHHBIX O0pPa30BATEIBHBIMH OpPTaHU3ANMSAMU B KAHUKYISIPHBIN
EPUOJ;



MOBBIIIIEHUE TPOPECCUOHATIBHOIO MAaCTEepPCTBA TMEAAroriyeckKux padOTHUKOB
[lenTpa, peamu3ylOmUX OCHOBHBIE U JOIOJHHUTEIbHBIE 00IIe00pa3oBaTEIbHBIC
MIPOrPaMMBl.

Coznanne nentpa «Touka poctay mpeAmnoyiaraeT pa3BuTHe 00pa3oBaTEIbHOU
nHPpacTpyKTyphl 00I1e00pa30BaTeIbHON OpraHU3alliid, B TOM YHCJIE OCHAIICHHE
o011e00pa3oBaTeNbHON OpraHU3aluu:

* 000pyI0BaHUEM, CPEACTBAMHU OOYYEHUSI M BOCIUTAHUS Al U3y4eHHS (B TOM
YHUCJI€  OAKCIEPUMEHTAIbHOT0) TNPEIMETOB, KYypCOB, JHUCUUIUIMH  (MOJyJiei)
€CTECTBEHHO-HAYYHOMN HaIpPaBJICHHOCTH npu peanuzanuu OCHOBHBIX
o011e00pa3oBaTeNbHBIX MPOrpaMM W JIONIOJTHUTEIBHBIX  00IIe00pa3oBaTeIbHbIX
mporpaMM, B TOM WYHCJE [JIsi PacUIMpPEHUs COAep)KaHUs Y4YeOHBIX MPEIMETOB
«DPusukay, «XuMus», «bunoaorusay;

* o0opyJoBaHUEM, CpEACTBAMU OOYYEHHUS W BOCIMTAHMUS JUIsl pean3aluu
MpOrpaMM JIOMOJTHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOU HANPABJICHHOCTH;

* KOMITBIOTEPHBIM U UHBIM 000pPY0BaHUEM.

[lenTp 11 JOCTHDKEHMST  LEIM W BBINOJIHEHUS  3aJad  BIIpaBe
B3aMMOJICCTBOBAT:

-pa3iuyHBIMM  00pa3oBaTEeNbHBIMU  OpraHu3alusiMu B  (OpME CETEBOro
B3aMMOJCHCTBUS;

-C WHBIMU 00pa30oBaTEIbHBIMU OpTaHM3AIUSMU, Ha 0a3e KOTOPBIX CO3JaHbI
IIEHTPBbI 00pa30BaHUsl €CTECTBEHHO - HAYYHOM M TEXHOJOTMUECKON HAIPaBJICHHOCTEH
"Touka pocta";

-c  ¢enepanbHBIM  ONEPATOPOM,  OCYHIECTBISIOMUM  (YHKIHUHA 1O
MH()OPMAIIMOHHOMY,  METOAMYECKOMY M  OpPraHM3allMOHHO - TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIPUSATUN 10 CO3AaHHI0 W (DYHKIIMOHUPOBAHHUIO IIEHTPOB
0o0pa3oBaHUs €CTECTBEHHO - HAYYHOM M TEXHOJIOTMYECKOW HampaBieHHocTel "Touka
pocta", B TOM 4YHCJE IO BOMPOCAM TIOBBIMIECHUS KBAIU(DHUKAIINN TETaroruueCKuxX
PabOTHUKOB;

- ¢ OO0OydYammuMHUCS UM POAUTENSIMH  (3aKOHHBIMH  MPEICTABUTEISIMH )
oOydJarmuxcsa, B TOM YHUCIE€ C NMPUMEHEHHEM JTUCTAHIIMOHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTUI.>

2. B HEJIEBOM PA3JEJIE B nynkre «l1.2. Ilnanupyemble pe3yJbTaThl
OCBOCHMS OOYYaIOIIMMHCS OCHOBHOM 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOTO
obmiero oOpazoBaHusi» MOAMYHKT «1.2.2. JIu4HOCTHBIE pe3ynbTaThl OCBOCHHS
OCHOBHOM  00pa3oBaTelbHOM  MPOrpaMMbl»  KOHKPETU3UPOBATH  CIEIYIOIIUM
YTOUYHEHHBIM COJICp)KAHUEM:

[Inanupyembie pe3yiabTaThl OCBOCHHS Y4eOHOro mpenMmera «XuMus» ¢
ONMHMCAHUEM YHUBEPCAJIbHBIX y4E€OHBIX NEHCTBUM, HOCTUTraeMbIx oOydarommmucs 8-9
KJIACCOB (C HCIIOJIb30BaHUEM OOOpPYIOBAaHMS LEHTpa OOpa3oBaHUs €CTECTBEHHO-
HayYHOM M TEXHOJOTMYECKOM HarpaBiieHHocTel «Touka Poctay)

JIM4HOCTHBIC PE3yJIbTAThI

OOyuaromuiics TMOJYYUT BO3MOXKHOCTH ISl (DOPMHUPOBAHUS  CIIETYIOIIUX
JUYHOCTHBIX Y Y /I:

onpeJieNieHre MOTUBALIUK U3Y4YeHUsI Y4eOHOTO MaTepuaa;



OIICHMBAHHUE YCBAaMBAEMOIo y4eOHOro maTepuasa, MUCXOJs U3 COIHUAJbHBIX U
JUYHOCTHBIX LIEHHOCTEM;

MOBBIILIEHWE CBOEro 0O0pa30BATENBbHOTO YPOBHS W YPOBHA TOTOBHOCTU K
M3yYCHUIO OCHOBHBIX HCTOPUYECKHX COOBITHH, CBSI3aHHBIX C PAa3BUTHEM XUMUU H
o0111ecTBa;

3HaHUE MPABWJI MOBEJICHUS B UPE3BBIUAMHBIX CUTYAIUSX;

OIICHMBAHUE COMMATILHON 3HAYMMOCTH TTPO(eCCHii, CBI3aHHBIX C XUMUEH;

BJIaJICHUE MpaBUiIaMu 0€30MacHOro oOpalleHus] ¢ XUMUYECKUMU BEIIECTBAMU U
000py1I0BaHUEM, TTPOSIBJICHUE SKOJIOTMUYECKON KYIbTYPHI.

[InanupyemMbie pe3yabTaThl OCBOCHHMS y4deOHOro mpenMera «Dusnmka» ¢
OMMHMCAaHWEM YHHUBEPCAIbHBIX YYEOHBIX NEHUCTBUH, JOCTHUTaeMbIX OOydarommmucs /-9
KJIacCOB (C HCIIOJIb30BAaHWEM OOOpYyIOBaHMs IIEHTpa OOpa3oBaHUsS €CTECTBEHHO-
HAy4YHOM M TEXHOJIOTHYeCKo HampaBieHHocTer «Touka Pocray)

JIn4HOCTHBIE pE3yJIbTAThI

OOyuaromuiics TMOJYYUT BO3MOXKHOCTH ISl (DOPMHUPOBAHUS  CIIETYIOIIUX
JUYHOCTHBIX PE3YyJIbTATOB:

pa3BUTHUE T[IO3HABATENIbHBIX HHTEPECOB, HMHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

yOSXKIEHHOCTh B BO3MOXXHOCTH TO3HAHUS NPUPOJLI, B HEOOXOAUMOCTH
Pa3yMHOI'0 MCIIOJIB30BaHUS JOCTHMKCHUM HAyKM W TEXHOJIOTWH ISl JAJbHEUIIEro
pa3BUTUS YEJIOBEUYECKOro OOIEeCTBA, YBa)KEHHWE K TBOpIAM HAyKU W TEXHHUKH,
OTHOIIEHHE K (PU3UKE KaK K IJIEMEHTY O0IIEeUEIOBEUECKON KYIbTYPHI;

CaMOCTOSATEILHOCTH B IPUOOPETEHUN HOBBIX 3HAHUN U MIPAKTUYECKUX YMEHHIA;

FOTOBHOCTh K BBIOOPY KM3HEHHOTO IMYyTH B COOTBETCTBUHM C COOCTBEHHBIMU
MHTEpecaMH U BO3MOKHOCTSAMM;

MOTHUBAIMsl  00pa30BaTENbHOM  JACATEILHOCTH HAa  OCHOBE  JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAXO/A;

dbopMupoBaHUe IIEHHOCTHOI'O OTHOIIICHUS JIPYT K APYTY, K YUYUTENI0, K aBTOpaM
OTKPBITUH U U300pETEHUH, K pe3yibTaTaM oOydyeHus. >

3. B LHEJIEBOM PA3JEJIE B nynkre «l.2. Ilmanupyemsbie pe3yibTaThl
OCBOCHHUSI OOYYalOIIUMHCS OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl OCHOBHOIO
obmiero obOpaszoBanus» MOANYHKT «1.2.3. MeranpenMeTHbie pe3yibTaThl OCBOCHUS
OOII» KOHKpEeTU3UpPOBaTh CIAEAYIOIIMM YTOUHEHHBIM COJIEPKAHUEM:

[InanupyeMbie pe3ynbTaThl OCBOCHHS y4ueOHOro mnpenMera «Dusmka» cC
ONMHMCAHUEM YHUBEPCAJIbHBIX y4E€OHBIX NEHCTBUM, JOCTUTAEMBIX OOydarommumucs 7-9
KJIACCOB (C HCIIOJIb30BAaHMEM OOOpYIOBAaHMSI LEHTpa OOpa3oBaHUs €CTECTBEHHO-
Hay4YHOU M TEXHOJOrM4ecKoi HamnpaBiieHHocTel «Touka Poctay)

MeranpenMeTHble€ pe3yIbTaThl

OOyyaromuiics MOJAYYUT BO3MOKHOCTh ISl (DOPMHUPOBAHUSA  CIIEIYIOUIUX
MeETanpeaIMeTHBIX

pe3yNbTaTOB:

* OBJIAJICHWE HABBIKAMHU CaMOCTOSATEIHLHOTO TNPUOOPETEHHS HOBBIX 3HAHUHU,
OopraHu3anuu y4eOHOW  JeATEIbHOCTH, TIOCTAHOBKHM  II€JIei, IUIAHWPOBaHUS,



CaMOKOHTPOJISI ¥ OLICHKH PE3YJIhbTATOB CBOCH NEATEIBHOCTH, YMEHHUSIMU TMPEIBUJICTh
BO3MOXHBIE PE3YJIbTATHI CBOUX JIEMCTBUM;

* TOHUMAHHE PA3IMYUNA MEXIYy HUCXOMHBIMH (DaKTaMH W TUMOTE3aMH ISl UX
OOBSCHEHUS, TEOPETUYECKUMHU MOJICTISIMU U pealbHbIMU OOBEKTaMU, OBJIAJCHUE
YHUBEPCAJIbHBIMM yUYEOHBIMH JICHCTBUSIMH Ha IPUMEpax THUIIOTe3 IS OOBSICHEHHS
W3BECTHBIX (DAKTOB M DKCIEPUMEHTAJIBLHONW TMPOBEPKU BBIJIBUTAEMbBIX THUIIOTE3,
pa3pabOTKH TEOPETHUUSCKUX MOJICIICH MPOIISCCOB MIIN SBJICHUI;

* (¢opMupoBaHHE YMEHUN BOCIPHHHMATh, TepepadaThiBaTh U TMPEIBIBIATH
uH(pOpMAIUIO B CIOBECHOW, 00pa3HOM, CUMBOJIMYECKOM (QopMax, aHAIU3UPOBATh U
nepepabaThiBaTh IOJYYECHHYIO HHGOPMAIIMI0 B COOTBETCTBUM C ITOCTaBJICHHBIMH
3a/1a4aMH, BBIJICISATh OCHOBHOE COJIEp)KaHHME MPOUYUTAHHOTO TEKCTa, HAXOAUTh B HEM
OTBETHI Ha TIOCTABJICHHBIE BOIPOCHI U U3JIarath €ro;

* MpUOOpETEHHE OIMbITa CAMOCTOSTEIBHOTO TIOMCKa, aHaiuu3a W OoTOopa
nH(GOPMAITUH C UCTIOIB30BAHUEM PA3TMYHBIX HCTOYHUKOB U HOBBIX HH(OPMAITMOHHBIX
TEXHOJIOTUH JIJIsl pELICHMS T03HABATEIbHbBIX 3a/a4;

* pa3BUTUE MOHOJOTUYECKON M JHAIIOTMYECKON peyd, YMEHHS BBbIpa)KaTh CBOU
MBICJIH, CITOCOOHOCTH BBICIYIIMBATh COOECETHUKA, TOHMMATh €r0 TOYKY 3pPCHUS,
MpU3HABATh MPABO APYroro 4YejioBeKa Ha NHOE MHEHHUE;

* OCBOCHHME MNPUEMOB JCHCTBUI B HECTAaHAAPTHBIX CHUTYyallUsAX, OBJIAJCHUE
IBPUCTUYECCKUMHU METOJIAMH PEIICHHS TIPOOJIeM;

* (opMupoBanue yMmeHuil paboTaTh B TPYIINE C BBINOJHEHUEM pPa3TUYHBIX
COIMAJILHBIX POJICH, MPEJCTaBIATh U OTCTAMBATh CBOW B3TIISAIBI M YOCKICHHS, BECTH
JIMCKYCCHIO.

Perynsatusnsie Y'Y /I

OOyuvaromuiics TMOJYyYUT BO3MOXKHOCTH M1 (HOpMHUPOBAHMS CIEAYIOLIUX
PEryisITUBHBIX

YV

1. VYmeHue camMOCTOSTEIBHO ONPENETATh 1€ OOYy4YeHUs, CTaBUTh U
(dhopmMyIMpoBaTh HOBBIEC 3a7a4 B yu€0e U MO3HABATEIBHOMN JEATEILHOCTH, Pa3BUBAThH
MOTHUBBI U UHTEPECHI CBOEH MO3HABATEIBLHOMN AEATEIbHOCTH.

OO0yuaronuncs CMOXeT:

* aHAJIM3UPOBATh CYIIECTBYIOIINE U IUIAHUPOBATh Oymylue oOpa3oBaTeIbHBIC
pE3yJIbTATHI;

* HWACHTU(DHUIMPOBATH COOCTBEHHBIE TIPOOJIEMBI W OIPEACIATh TIABHYIO
npoosiemy;

* BBIIBUTATh BEPCUU peEHIeHUs MpoOsieMbl, (QOPMyIUPOBAThH THUIIOTE3HI,
MPEABOCXUIIATH KOHEUHBIN PE3YJIbTAaT;

* CTaBUTh 1I€Jb JICSITEIBHOCTH HAa OCHOBE OIpeAeNEHHON MNpoOseMbl U
CYIIECTBYIOIIUX BO3MOKHOCTEM;

* hopmMyIHpoBaTh Y4eOHBIC 3aa4M KaK IIard JTOCTHXKEHUS TTOCTAaBJICHHOM 11en
JIESITEILHOCTH;

* 00OCHOBBIBATH 1IE€JICBBIC OPUCHTHPHI M MPHOPUTETHI CCHIJIKAMHU HA IIEHHOCTH,
yKa3biBas U O0OOCHOBBIBAS JIOTMUECKYIO MOCIEA0BATEILHOCTD I1aroB.



2. YMeHHEe CaMOCTOATENbHO IUIaHUPOBATh NMYTHU JIOCTHKEHUS LEeJed, B TOM
quClie albTePHATHUBHBIC, OCO3HAHHO BHIOMpPATh Hambosiee 3PGHEKTHUBHBIE CIOCOOBI
pelieHust y4eOHbIX U MO3HaBaTEIbHBIX 3a/1a4.

OO0yuaronuncst CMOXeT:

* ONpeAeNsaTh HeoOxoaumoe(bie) AeHCTBUE(s) B COOTBETCTBUU C Y4eOHOW U
MO3HABATEIBLHOM 3a/]a4aMH U COCTABJIATh aJITOPUTM €ro(1X) BBIIOJIHEHHUS;

* 000CHOBBIBaTh M OCYIIECTBISATH BBIOOP HamOosee 3(P(PEKTHBHBIX CIOCOOOB
penieHusi y4eOHbBIX U MO3HABaTENIbHBIX 3a/1a4;

* ONpEAENITh/HaXOAUTh, B TOM YHCJIE€ U3 MPEAJIOKEHHBIX BapUAHTOB, YCIOBUS
JUTSL BBITIOJTHEHUST y9eOHOM M IMO3HABATEIILHOM 3a/1a4;

* BBICTpauMBaTh >KU3HEHHBIE IUIAHBI HA KPAaTKOCPOUHOE Oynyliee (3asBiAThH
LIEJIEBbIC OPUEHTHUPHI, CTaBUTh AaJCKBATHbIE UM 3aJadyd M Npeasiaratb JeHUCTBUS,
yKa3bIBasi © 00OCHOBBIBAS JIOTUYECKYIO MOCIIEI0BATEILHOCT I11aroB);

* BbBIOMpaTh M3 MPEMJIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIBHO HCKaTh
CpeAcTBa/pecypchl JUIsl pelIeHus 3a/1a4k/I0CTHKEHUS LEIH;

* COCTABJISITH IUIAH pEUIEHUS MpoOJIeMbl (BBIOJIHEHUS MPOEKTa, MPOBEAEHUS
UCCIIEIOBAHUS );

* ONpeNesaTh NOTCHLIMAJbHbIE 3aTPYJHEHUs TMpU peHIeHuH Y4eOHOUW U
MO3HABATEILHOM 33J]a4 U HAXOJUTh CPEACTBA JJI UX YCTPaHEHUS;

* OIKCHIBATh CBOM OMBIT, OOPMIISASl €0 JJIA Mepeayu IPYyTruM JIFOJIIM B BUJIE
TEXHOJIOTUHU PEIIeHHs] MPAKTUYECKUX 3a7a4 ONpeaeEHHOro Kiacca;

* IJIAHUPOBATh M KOPPEKTUPOBATH CBOI0 HMHIWBHUAYATbHYIO 00pa3oBaTEIbHYIO
TPaEKTOPHIO.

3. YmeHue COOTHOCUTH CBOHM JEWUCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYLIECTBJISITh KOHTPOJIb CBOEH AESATEIBHOCTU B NPOLECCE JTOCTHMKEHUS PE3yJIbTara,
OIpEAENATh CIOCOOBI JEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBHA M TpeOOBaHUH,
KOPPEKTHUPOBATH CBOU JICMCTBUSI B COOTBETCTBUH C U3MEHSIOLIECUCS CUTYallUEH.

OO0yuaronuncs CMOXeT:

* OmpeAensaTb COBMECTHO C T[I€JaroroM U CBEPCTHUKAMU KpHUTEpUU
TUTAHUPYEMBIX PE3YIHTATOB U KPUTEPUH OIICHKU CBOEH yueOHOM 1eITeTbHOCTH;

* CHUCTEMaTHU3UpPOBaTh (B TOM 4YHUCJIE BBIOUPATh NPUOPUTETHBIE) KPUTEPUU
IJIAHUPYEMBIX PE3YJbTATOB U OLIEHKU CBOEH e TEIbHOCTH;

* OTOMPATh UHCTPYMEHTHI JIJIs1 OLIEHUBAHMSI CBOCH JESITEIIbHOCTH, OCYIIECTBISATh
CaMOKOHTpOJIb CBOEH JIEATEIbHOCTM B pPAMKax MPEMJIOKEHHBIX YCIOBHH U
TpeOOBaHMIA;

* OLICHMBAaTh CBOIO JAESTEIBHOCTh, APIYMEHTHUPYS MPUYMHBI JTOCTHKEHUS WU
OTCYTCTBUS IJITAHUPYEMOI'O PE3YJIbTATA,

* HAXOAWTh JOCTATOYHBIE CPEACTBA ISl BBHIMOJIHEHUS Y4EeOHBIX NEUCTBUM B
M3MEHSIIOUIENCS CUTYaIlMU W/WIK IPU OTCYTCTBUU TUIAHUPYEMOT'O PE3YyJIbTATa;

* paboTas Mo CBOEMY IJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JI€ITEILHOCTh Ha
OCHOBE aHaiM3a M3MEHEHHMH CUTyallMu [JIs T[OJY4YeHUs 3allJIaHUPOBAHHBIX
XapaKTEPUCTUK MPOAYKTA/pe3yIbTara;

* YCTaHAaBIIMBAaTh CBA3b MEXKIY IMOJIYYEHHBIMH XapaKTEPUCTUKAMHU MPOIAYKTA U
XapaKTEepUCTUKaMU Tpolecca JeATENbHOCTM W 10 3aBEpUICHUM JESATEIbHOCTU
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npejyiarath M3MEHEHHWE XapaKTEepPUCTHUK TIpoliecca Il TOJMYYCHMs YIIYUIIEHHBIX
XapaKTEPUCTUK MPOAYKTA;

* CBEpSTh CBOM JIEHCTBUA C LIEJbIO U TIPU HEOOXOAMMOCTU UCTIPABIISITH OMIMOKHU
CaMOCTOSITEIIBHO.

4. VYwmeHue OIICHMBATh MPABWIBHOCTh BBIMOJHEHUS Y4eOHOW 3amauw,
COOCTBEHHBIE BO3MOXKHOCTH €€ PEILICHHUS.

OOyyaromuncs CMOXKET:

* OIpEACNATh KPUTEPHUH MPABMIBHOCTU (KOPPEKTHOCTH) BBHIMOJHEHHUS Yy4EOHOM
3a/1a4u;

* aHAIM3UPOBATh M  OOOCHOBBIBaTH MPUMEHEHHUE COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS TSl BBITIOTHCHUS Y4eOHOM 3a1a4H;

* CBOOOMHO TIONH30BATHCS  BHIPAOOTAHHBIMH  KPUTEPUSIMH  OICHKH U
CaMOOLIEHKH, UCXO/Isl U3 LI€JM U UMEIOILIUXCS CPENICTB, pa3jinyasi pe3ysibTaT U CIIOCOObI
JICHCTBUM;

* OICHMBATh TMPOAYKT CBOEH JEATEIBHOCTH MO 3aJaHHBIM  W/WIU
CaMOCTOSITEILHO OMPEIeIEHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEJIbIO AEATEILHOCTH;

* 000CHOBBIBATh JIOCTUKUMOCTD II€JIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKHU
CBOMX BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

* (bUKCHUpPOBATh U AHAJIU3UPOBATH JIMHAMUKY COOCTBEHHBIX 00pa30BaTEIIbHBIX
pPE3yJIbTATOB.

5. Bianenue OCHOBaMM CaMOKOHTpPOJIS, CAMOOLICHKH, MPUHATHUS PELICHUN U
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHOH M TIO3HABATEIHLHOM IEITETLHOCTH.

OO0yyaromunics CMOXKET:

* HaAOJIOATh M AHAIM3HPOBATH COOCTBEHHYIO YYEOHYIO M MO3HABaTEIbHYIO
JESTENBHOCTD U JESTENBHOCTD IPYTUX 00YUYaIOIIUXCS B MPOIIECCE B3aUMOIIPOBEPKH;

* COOTHOCUTH pe€aJbHbIE W IUTAHUPYEMBIC pPe3yIbTaThl WHIUBUIYAJTLHON
o0pa30oBaTEIbHON IEATETLHOCTH U JIeJIaTh BHIBOJIBI;

* IPUHUMATh PEIICHUE B Y4COHOW CUTYaIlMU U HECTH 3a HETO OTBETCTBEHHOCTb;

* CaMOCTOSITEJILHO OIpEeAeisaTh MPUYMHBI CBOErO ycliexa WM Heycnexa u
HAXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYAIlUU HEYCIIEXa;

* PETPOCTIEKTUBHO OMPEENATh, KaKUe JACUCTBUSA MO PEIICHUI0 Y4eOHOU 3a1aun
WIN TapaMeTphl JTUX JCUCTBUM NPUBEINU K TOJYYCHUIO HMMEIOIIErocs MPOIyKTa
yueOHOM 1eITeTbHOCTH;

*  JIGMOHCTPHPOBaTh  MNPUEMBI  PETYIANHUH  TICUXO(U3UOIOTHUECKUX/
AMOIIMOHANBHBIX COCTOSIHUM 711 JOCTHXKEHHUS 3(¢ekTa ycrnokoeHus (ycTpaHeHUs
AMOIMOHATILHOM  HampsDKEHHOCTH), Addexra  BoccTaHOBIeHHUS  (OciiabieHuUs
MIPOSIBIICHHM yTOMJICHUS), s dexTa AKTUBH3AIUU (TIOBBITIICHUS
NCUXO0(PU3NOIOrMYECKON pEAKTUBHOCTH).

ITo3naBarenbHbie Y Y]]

OOyyaromuiics TMOJYYUT BO3MOXKHOCTH [JIsi (DOPMHUPOBAHUS  CIIEIYIONIUX
MMO3HABATEIILHBIX

VY.



1. YMenue ompeaensTh IOHATHSA, CO37aBaTh OOOOINCHUS, YCTaHABIMBATH
aHAJIOTHH, KJIaCCU(DHUIIMPOBATh, CAMOCTOSTEIHLHO BBHIOMPATh OCHOBAHUS M KPUTEPUHU
JUTSI KIacCU(UKALINH,

yYCTaHABIMBATh  MPUYUHHO-CIICICTBEHHBIC  CBSI3U, CTPOUTh  JIOTHYECKOE
paccyxJeHue, yMO3aKIIoueHne (MHIYKTUBHOE, JIEyKTUBHOE, 110 aHAJIOTHH) U JIeTaTh
BBIBOJIBI.

OOyyaromuncs CMOXKET:

* MOAOHpaTh CJIOBA, COMOJYMHEHHBIE KIIOYEBOMY CIIOBY, OIpPEACIAIONINE €ro
IIPU3HAKH U CBOMCTBA;

* BBICTpaMBaTh JIOTHYECKYIO IIEMOYKY, COCTOSIIYI0 M3 KIIOYEBOrO CJIOBa U
COMOYMHEHHBIX €MY CJIOB;

* BBIJICISITH OOIIMI MPU3HAK ABYX WJIM HECKOJBKUX MPEAMETOB WU SBICHUN U
OOBSICHATD UX CXOZCTBO;

* O0BEAVHSITH MPEAMETHI U SIBICHUS B TPYIIBI TIO ONMPEACIEHHBIM MPU3HAKAM,
CpaBHUBATh, KJIaCCU(DUIIMPOBATH U 00001IaTh (PaKTHI U SIBJICHHUS;

* BBIJICIISITH SIBJICHUE M3 OOIIEro psija APYrux sBICHUMH;

* OMpeAeNsITh OOCTOATENHCTBA, KOTOPHIC MPEANISCTBOBAIN BO3HUKHOBCHHIO
CBS3M MEXKIY SBICHUSAMH, M3 ITHUX OOCTOATENHCTB BBIJCIATH ONPEICISIONINE,
CIIOCOOHBIC OBITh TPUYUHOW JAHHOTO SIBJICHUS, BBISBISATH NPUYUHBI U CIICIACTBUS
SIBIICHUM;

* CTPOHTH PACCYKJICHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSIM U OT
YACTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCYKJICHHE HA OCHOBE CPABHEHUS MPEIMETOB U SIBICHUM, BBIJIEISA
IIPU 3TOM OOLIME NPU3HAKH;

* uW3NaraTh TOJYYEHHYIO WHGOpMAIMIO, HWHTEPIPETUpys €€ B KOHTEKCTE
peraeMoit 3a1auu;

* CaMOCTOSITEIIHPHO YyKa3bIBaTh Ha WH(GOPMAIHMIO, HYKIAIOIIYIOCS B TPOBEPKE,
npeaiaraTh ¥ MPUMEHSTH CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH HH(POPMAIINK;

* BepOanM30BaTh HSMOLMOHAIBLHOE BIIEYATIEHHWE, OKAa3aHHOE Ha HEro
HMCTOYHUKOM,;

* OOBSCHATH SIBJICHUS, TPOIECCHI, CBSI3M W OTHOIICHHMS, BBISBIISICMBIE B XOJIC
MO3HABATEILHON W HCCIENOBATEIbCKON JEeATEIHHOCTH (MPUBOAUTH OOBSCHEHUE C
U3MeHeHHeM (OpMbI TMPEJCTABICHUS; OOBICHATH, JETaIU3Upys Wik 00001as;
OOBSICHATH C 3aaHHON TOYKH 3PEHUS);

* BBIIBJISITh W HA3bIBaTh MNPUYUHBI COOBITHUS, SIBJICHHUS, B TOM YHCIIE
BO3MOXHBIC/HAMOOJIEE BEPOSATHBIC MPUYMHBI, BO3MOXKHBIC TOCICICTBHS 3aJaHHON
MIPUYHHBI, CAMOCTOSITEIHFHO OCYIIECTBIISISI IPUIUHHO-CIICICTBEHHBIN aHAIN3;

* JeNiaTh BBIBOJI HAa OCHOBE KPUTHMYECKOTO aHajlu3a pPa3HbIX TOUYEK 3PEHUs,
MOJNTBEPXKAaTh  BBIBOA ~ COOCTBEHHOW apryMEHTAIlMedl WM  CaMOCTOSATEIHLHO
MOJTYYCHHBIMU JJAHHBIMH.

2. YMeHue co3iaBaTh, NPHUMEHITh M IPEOOPA30BHIBATH 3HAKU M CHUMBOJIBI,
MOJIENTM ¥ CXEMBI ISl pEIIeHUs] yueOHBIX 1 MTO3HABATEIbHBIX 3a/1a4.

OO0yyaromuncs CMOXeT:

* 0003HaYaTh CUMBOJIOM M 3HAKOM TIPEIMET W/WIIN SBIICHUC;



* OMpeAeNATh JIOTMUYECKUE CBS3M MEXKAY MpeaIMeTaMHu W/ WU SIBICHUSIMU,
0003HaYaTh JaHHbIE JIOTHYECKUE CBS3H C TOMOIIBIO 3HAKOB B CXEME;

* cO3/1aBaTh a0CTPAKTHBIN WIH peasibHbIA 00pa3 nmpeameTa u/Win sBICHUS;

* CTPOUTH MOJIENIB/CXEMY HAa OCHOBE YCJIOBHH 3aJaud W/WiaM crnocobda eé
pelLIeHHS;

* co3laBaTh BepOajbHbIE, BEIIECTBEHHbIE M HMH(POPMALMOHHBIE MOJEIU C
BBIJICICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl ONpENENeHHs crocoda
pelIeHUs 3a7]a4i B COOTBETCTBUU C CUTYaIIHEH;

* npeoOpa3oBbIBATH MOJAEIM C 1LEJIbI0 BBISBICHUA OOMIMX 3aKOHOB,
OIpeNENAIOUMX JaHHYIO IPEIMETHYIO 00J1acTh;

* MEPEeBOJUTH CIOXKHYI MO COCTaBy (MHOTOACHEKTHYI0) HUH(POpMAIUIO U3
rpaduyeckoro win (popMaan30BaHHOTO (CHMBOJIBHOTO) IPEJCTABICHUS B TEKCTOBOE U
HA000POT;

* CTPOUTH CXEMY, AJITOPUTM JEHCTBUSA, HMCHPABIATh WJIM BOCCTAaHABIUBATH
HEU3BECTHBIM paHee aJIrOpUTM Ha OCHOBE HMEIOLIErocss 3HaHHA 00 00beKTe, K
KOTOPOMY MPUMEHSIETCS AITOPUTM;

* CTPOMTb JOKAa3aTeIbCTBO: IMpPSAMOE, KOCBEHHOE, OT IPOTUBHOrO; *
aHAJIM3UPOBATH/PEPIIEKCUPOBATH OMBIT pa3pabOTKU U pealiu3alii y4eOHOro MpoeKTa,

UCCIIeIOBaHUs (TEOPETUYECKOr0, AIMIUPHUUYECKOr0) HA OCHOBE MPEAJIOKEHHOM
MPOOJIEMHOM CHUTYalluH, TOCTAaBICHHOM IENM W/WIM 3aJlaHHBIX KPUTEPUEB OIICHKHU
MPOJYKTa/pe3ynbTara.

3. CMBICIIOBOE YTEHHE.

OO0yyaromuncs CMOXET:

* HaXOJuTh B TEeKCTe TpeOyemyro HHPOpMaIuio (B COOTBETCTBUMU C IIENISIMU
CBOEH JEATENbHOCTH);

* OpPUEHTHPOBATHCS B COJIEPKAHUM TEKCTa, MOHUMATh UEIOCTHBIA CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;

* YCTaHaBJIMBaTh B3aWMOCBSA3b OIMCAHHBIX B TEKCTE€ COOBITHH, SIBICHUH,
MPOLIECCOB;

* PE3IOMUPOBATH IJIABHYIO UJCHO TEKCTA;

* KPUTUYECKH OLIEHUBAThH COZiepKaHue U (hOpMy TEKCTA.

4. ®opMHUPOBAHUE U PA3BUTHE IKOJIOTHMUECKOIO MBIIUICHUS, YMEHUE IPUMEHSATH
€ro B 1o-

3HaBaTEJIbHOU, KOMMYHHKATHBHOM, COLIMAIbHOMN [IPaKTUKE u
npoeccroHanbHON OpUEHTAIUH.

OO0yuaronuncs CMOXeT:

* ONPENENATh CBOE OTHOUIEHUE K IPUPOIHON CpeneE;

* aHAJIM3UPOBATh BJIMUSHUE DSKOJOIMYECKUX (AKTOpPOB Ha cpeay OOuTaHUs
KUBBIX OPTaHNU3MOB;

* IPOBOJIUTH MPUUUHHBIN U BEPOSITHOCTHBIN aHAIHN3 YKOJIOTMYECKUX CUTYaAlIUN;

* IPOrHO3UPOBATh U3MEHEHUSI CUTYALIMH MIPU CMEHE JEHUCTBHS OAHOro (pakTopa
Ha JIEUCTBUE APYroro GaxTopa;

* pacHpOCTpaHATh OSKOJOTMYECKHE 3HAHWS M YYAacCTBOBaTh B MPAKTHUYECKHX
JieJ1ax 1O 3alIUTe OKPYKAIOIIEH Cpeibl;



* BbIpaXkaTh CBOE OTHOIIEHHUE K MPUPOJE Yepe3 PUCYHKHU, COUMHEHUS, MOJIEIH,
MIPOCKTHBIC PAOOTHI.

5. Pa3BuTne MOTMBaUMU K OBJIAJACHUIO KYJIbTYPOMl AKTUBHOI'O HCIIOJIIB30BaHUS
cloBapen u

JPYTUX ITOMCKOBBIX CHCTEM.

OO0yuaronuncs CMOXeT:

* ONpeEeNsATh HEOOXOANMbIE KIIFOUEBBIE TOMCKOBBIE CIIOBA U 3aIPOCHI;

* OCYILECTBIIATH B3aWMOJCHCTBUE C AJIEKTPOHHBIMU IOMCKOBBIMU CHUCTEMaMHU,
CJIOBApsIMH;

* (QopMHpOBaTP MHOXKECTBEHHYIO BBIOOPKY M3 IMOHCKOBBIX HCTOYHHKOB MJIs
00BEKTUBHU3ALIUM PE3YJIHTATOB IMOUCKA;

* COOTHOCHUTB IOJIYYEHHBIE PE3YIIBTATHI IOMCKA CO CBOEH JIEATEIbHOCTBIO.

KommyHnukatuBubie YV /]

. VYMeHue opraHu3oBbIBaTh Y4e€OHOE COTPYJHHYECTBO M COBMECTHYIO
AESITEeIbHOCTh C YUYUTEIEM W CBEpCTHUKAMH; paboTaTh MHIMBUIYaJbHO U B IpYIIE:
HaXOJIuTh OOLIee peHieHue M paspemarb KOHQIMKTHI Ha OCHOBE COIJIAaCOBaHUS
NO3UIMKN U yu€Ta UHTEpecoB; GOPMYyIUPOBATh, APTyMEHTUPOBATh U OTCTAWBATh CBOE
MHEHHE.

OO0yuaronuncst CMOXeT:

* OIPEJENATh BO3MOXKHBIE POJIA B COBMECTHOM AESTEIBHOCTH;

* UTPATh ONPEACIEHHYIO POJIb B COBMECTHOU JIESITEIBHOCTH;

* IPUHUMATh MMO3ULHMI0 COOECEIHNKA, IOHUMAas O3ULUIO JPYTroro, pa3indaTh B
€ro peyu: MHEHHE (TOUKY 3pEHUs), 10Ka3aTeIbCTBO (APryMEHTHI), (PAKThl; TUIIOTE3HI,
aKCHOMBI, TEOPHH;

* ONpEAENATh CBOM JIEUCTBUS U JEUCTBUA NMapTHEPA, KOTOPbIE CIIOCOOCTBOBAIIN
WIM MPENATCTBOBAJIA MPOJYKTUBHOM KOMMYHUKAIUY;

* CTPOWUTH TO3UTHUBHBIE OTHOIICHHs B Mpolecce y4eOHOM U IMO3HaBaTEIbHOU
TSI TENbHOCTH;

* KOPPEKTHO U apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHUs, B
JAUCKYCCUM YMEThb BBIABUTAaTh KOHTPApPryMEHTHI, NepedpasupoBaTh CBOK MBbICIb
(BajieHre MEXaHU3MOM SKBUBAJIECHTHBIX 3aAMEH);

* KPUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
IpU3HABATh OIIMOOYHOCTH CBOEr0 MHEHMS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €I0;

* IpeJIaraTh aJbTEPHATUBHOE PEIICHUE B KOHPIMKTHON CUTYalllH;

* BBIICTISITH OOIIYIO TOUKY 3PEHHSI B IUCKYCCHH;

* JIOTOBApUBATHCS O MpaBWiIaX U BOIPOCAX ISl OOCYKIEHUSI B COOTBETCTBUU C
ITIOCTABJICHHOM IIepe] IPYIIION 3a1a4eH;

* OpraHU30BBIBaTh Y4eOHOE B3aMMOJEWUCTBHE B Trpynne (ONpeaensaTh oO0Iue
LEJIH, pACIPENENsATh POJIH, JOrOBAPUBATHCS APYT C APYTOM U T. 11.);

* YCTpaHATh B paMKax Juajiora pa3pbiBbl B KOMMYHHKAlMM, OOYCJIOBJIEHHbBIE
HEMOHMMAHUEM/HETIPUSATUEM CO CTOPOHBI coOeceaHMKa 3aaadd, (opmbl HIU
COJIEp KaHUS IUAJIOra.

2. YMeHue OCO3HAaHHO HCIIONb30BaTh DPEUYEBBIE CPEACTBA B COOTBETCTBUU C
3a/1a4yeil KOMMYHUKAIMK ISl BBIPAKEHUSI CBOMX YYBCTB, MBICJIEH M IOTPEOHOCTEH st
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IJIAHUPOBAHUSI U PETYISIUUA CBOCU JEATEIbHOCTH; BIAJ€HUE YCTHOM W MUCHMEHHOM
PEYBI0, MOHOJIOTMYECKON KOHTEKCTHOM PEYBIO.

OO0yyaromuncs CMOXKET:

* ONpENENsATh 3a/7auyy KOMMYHHUKAIIMM U B COOTBETCTBUU C HEH OTOUpaTh
pEeYEBbIE CPENICTBA;

* OTOMpaTh W UCIIOJIb30BATh PEUEBBIC CPEACTBA B MPOIIECCE KOMMYHHUKAIUU C
IPYTUMHU

JOJIbMU (AMAJIOT B Mape, B MaJiol rpyImre u T. 11.);

* MpPEACTaBIATh B YCTHOM WIM NHUCbMEHHOM (opMme pa3BEPHYTHIA IJIaH
COOCTBEHHOM JIeITEIILHOCTH;

* COOJII0/IaTh HOPMBI MYOJIMYHOM peyH, periiaMeHT B MOHOJIOTE€ U JTUCKYCCHUU B
COOTBETCTBUM C KOMMYHHUKATUBHOM 3aJ1a4€Hi;

* BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHHE (CY>KIE€HUE) U 3arpaliuBaTh MHEHHUE
napTHépa B paMKax JUajiora;

* IPUHUMATH PEIICHNUE B XOJI€ TMAJIOTa U COrJIACOBBIBATH €0 C COOECETHUKOM;

* CO3/1aBaTh NUCHMEHHBIC KIMIIHUPOBAHHBIE U OPUTMHAJIBHBIE TEKCThI C
MCITIOJIb30BAaHUEM HEOOXOJMMBIX PEUEBBIX CPEIICTB;

* HCIIOJIb30BaTh BepOajbHBIE CpEeACTBa (CpeACTBa JIOTMYECKOW CBSI3U) IS
BBIJICJICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUJICHUS,

* HCIOJNB30BaTh HEBepOalbHBIE CPEACTBA WIM HArJsHBIE MaTEepUAbI,
MOJICOTOBJIEHHBIE/OTOOPAHHBIE TTOJT PYKOBOJICTBOM YUMTEJIS;

* Jle7aTh OLEHOYHBIM BBIBOA O JIOCTUKEHUHU 1EJIHM KOMMYHUKAIUU
HEMOCPEICTBEHHO MOCJIE 3aBEPIICHUS] KOMMYHUKATUBHOTO KOHTaKTa M1 0OOCHOBBIBATH
ero.

3. ®opmMupoBaHHE U PaA3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIIH30BAHUS
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruil (nanee — MUKT).

OOyyaromuncs CMOXKET:

* IIeJICHAIIPaBJICHHO WCKAaTh W MCIOJIb30BaTh HUH(POPMAIMOHHBIE PECYPCHI,
HEOOXOJUMBbIC JJIsI perieHrs Y4eOHBIX M MPAKTUYECKHUX 3ajJlad, C MOMOIIBIO CPEJCTB
UKT;

* BEIOMpPATh, CTPOUTH W UCIIOIL30BaTh aJICKBATHYIO WH()DOPMAIIMOHHYIO MOJIEIh
JUTSL TIepefadyd CBOUX MBICIIEH CPEICTBAMHU €CTECTBEHHBIX U (DOPMANIbHBIX S3BIKOB B
COOTBETCTBHH C YCJIOBHSIMU KOMMYHUKAIINH;

* BBLICNATh MH(GOPMAIMOHHBIA aCMEKT 3aJaud, ONEpPUPOBaTh JaHHBIMHU,
HCII0JIb30BaTh MOJIENb PEILICHHUS 3a]1a4u;

* HCMOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTWMU (BKJIOYAs BBIOOP aJIeKBATHBIX
3a/lau€ HMHCTPYMEHTAIbHBIX MPOrpaMMHO-aNNapaTHBIX CPEJACTB M CEPBUCOB) IS
pelIeHus

MH()OPMAIIMOHHBIX W KOMMYHMKAIIMOHHBIX Y4Y€OHBIX 3aJay, B TOM YHCIIE:
BBIUMCIICHUE, HAIMCAaHUE TIHCEM, COYMHEHHUMH, [OKJIaJ0B, pedepaToB, co3qaHUE
MPE3ECHTALUU U JP.;

* UCIIOJIH30BaTh MH(OPMAIHIO C YUETOM ITHUECKUX U MTPABOBBIX HOPM;
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* co3gaBaTh HWH(MOPMAIMOHHBIE PECYpChl PA3HOTO THUMA W JUISL  Pa3HBIX
ayIuToOpuiA, cOOMI0NaTh WHPOPMANMOHHYIO THUTUEHY W TpaBuiIa WH(GOPMAIMOHHON
0€30MacHOCTH.

[Inanupyembie pe3ynbTaThl OCBOEHHUS Y4eOHOro mpenMera «XuUMHUS» C
OMHMCAHNEM YHUBEPCAJIbHBIX y4E€OHBIX NEHCTBUM, JOCTUTAEMBIX OOydJarommmucs 8-9
KJIACCOB (C HCIIOJIb30BAaHUEM OOOpPYAOBAaHMSI LEHTpa OOpa3oBaHUs €CTECTBEHHO-
Hay4YHOU M TEXHOJOrn4eckoi HamnpaBiieHHocTel «Touka Poctay)

MeranpenMeTHbIe Pe3yIbTaThl

Perynarususie YV /|

OOyuvaromuiics TMOJYyYUT BO3MOXKHOCTh i (OpMHUPOBaHMS CIEAYIOLIUX
PETYJIATUBHBIX

YV A

* IIeJIeTIONaraHue, BKJIIOYas TIOCTAaHOBKY HOBBIX IIeJleH, MpeoOpa3oBaHue
MPAaKTUYECKOM 3a/layd B IO3HABATENbHYI0, CAMOCTOSTEIbHBII aHAIU3 YCIOBUMI
JOCTHKEHUS LIEJIM HA OCHOBE Y4€Ta BBIJICJICHHBIX YYHUTEIEM OPHUEHTUPOB JIEUCTBUS B
HOBOM Y4E€OHOM MaTepuaie;

* IJJAHUPOBAHME ITYTU JOCTHKEHUS LIETIEH;

* YCTaHABJICHUE IIEJIEBBIX MPUOPUTETOB, BBIJCIICHUE AIbTEPHATUBHBIX CIIOCOOOB
JOCTH>KEHUS 1IeTU U BBIOOp Hanbomee 3(hPeKTUBHOIO crnocooa;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIISITh UM;

* YMEHUE NPUHUMATh PELICHUs B MPOOJIEMHON CUTYalIUH;

* IOCTAaHOBKAa Yy4eOHBIX 3a/ay, COCTABJIICHHWE IUIaHA U TOCJIEI0BATEIbHOCTH
JICUCTBUM;

* opraHu3aius pabo4ero MecTa Npy BBITOJHEHUH XUMUYECKOIO SKCIIEPUMEHTA;

* TPOTHO3UPOBAHHWE pE3YJIbTATOB OOYYEHHs, OLICHHBAHHWE YCBOEHHOI'O
MaTepualia, OLlEHKa KaueCTBa W YPOBHS IMOJYYEHHBIX 3HAHUW, KOppEKLHMs IUlaHa U
crioco0a JAEUCTBUS TIPH HEOOXOIUMOCTH.

ITo3naBarenbHbie Y'Y /1

OOyyaromuiics MOIYYUT BO3MOMKHOCTh ISl (DOPMHUPOBAHUSA  CIIEIYIOUIUX
Mo3HaBaTeIbHBIX Y Y /1:

* IOMCK U BbIJICJICHHE UHPOPMALIUH;

* aHaMM3 YCIOBUW U TpeOOBaHWM 3amaud, BBHIOOP, COMOCTABJICHHUE U
000CHOBaHUE CrI0co0a pelleHus 3a/1a4u;

* BBIOOp Hambosee 3(h(PEeKTUBHBIX CIOCOOOB PEIIEHUs 3a/1a4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBH;

* BBIJIBI)KEHHE U 00OCHOBaHUE TUIIOTE3bI, BEIOOP CIOC00a €€ MPOBEPKHU;

* CaMOCTOSITEIILHOE CO3JaHUE AIrOpUTMa AESITEIBHOCTH MPU pELIEHUU MpolaeM
TBOPUYECKOTO U MOMCKOBOI'O XapaKTepa;

* YMEHUS XapaKTepHU30BaTh BEUIECTBA [0 COCTABY, CTPOEHHUIO U CBOMCTBAM;

* ONKCHIBAHUE CBOMCTB: TBEPABIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BbIIACICHNE
UX CYIIECTBEHHBIX MPU3HAKOB;

* K300pak€HHE COCTaBa MPOCTEHMIINX BEIIECTB C MOMOIIbIO XHMHYECKUX
GbopMyIT U CYIITHOCTH XUMUYECKUX PEAKIIUN C TOMOIIBI0O XUMUYECKUX YPaBHEHUI;
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* TpoBeleHHE HaOJIOJICHUM, OINHUCAaHWEe NPU3HAKOB U YCJIOBHHM TeYEHUS
XUMHUYECKUX PEAKLNW, BBIIIOJHEHNE XUMHUUYECKOI0 IKCIIEPUMEHTA, BBIBOJbI HA OCHOBE
aHanu3a HAONIOJIEHUN 3a HKCIIEPUMEHTOM, pelleHue 3ajad, MOJyYeHHE XUMUYECKON
MH(pOpMaIU U3 Pa3IUYHbIX UICTOYHUKOB;

* YMEHHUE OPraHU30BbIBATh UCCIIEA0BAHUE C LIENBIO POBEPKU FMIIOTES;

* YMEHUE JIeNIaTh YMO3aKJII0UeHUs (MHIYKTUBHOE U MO aHAJIOTUHU) U BBIBOJIbI;

* yMEHHE OOBEKTHBHO OILICHWBATh MH(OPMAILIMIO O BEIIECTBAX U XUMHYECKUX
npoleccax, KpUTHUECKH OTHOCUTHCS K TMCEBJIOHAYYHON HH(DOpMAIUK.

KommynukaruBHbie YV /]

OOyuvaromuiics TMOJYyYUT BO3MOXKHOCTh i (OpMHUPOBaHMS CIEAYIOLIUX
KOMMYHUKAaTUBHBIX Y'Y /I:

* TIOJJHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICIEN B COOTBETCTBUHU C 3aJa4yaMH U
YCIIOBUSIMA KOMMYHUKAIUU;

* Q/IEKBaTHOE MCIOJb30BAHUE PEUYEBBIX CPEJCTB JJIsl y4acTus B JUCKYCCUU U
apryMEHTaluy CBOEH NO3ULMH, YMEHHE MPEICTABISATh KOHKPETHOE COJEpKAHUE C
COOOIlIEHHEM €ro B MNHCbMEHHOM u yCTHOW (opme, ompeneneHrue CcrnocoOoB
B3aMMOJCHCTBHS, COTPYIHUYECTBO B MOUCKE U cOOpe HHPOpMAIIIH;

* OmpeJielieHUe CIocOO0B B3aUMO/ICHCTBUS, COTPYIHUYECTBO B MOUCKE U cOope
uHpopMaly, y4yacThe€ B JUaNOre, IUJIAHUPOBAHHUE OOIIMX CIOCOOOB paloTHI,
MPOSIBJIEHUE YBAKUTEIBHOTO OTHOLLICHHS K IPYTUM Y4YalIuMCs;

* OINKCAaHUE COJEPKAHUS BBIMOJHSAEMBIX JEUCTBUU C LIENbIO OPUEHTUPOBKHU B
[IPEIMETHO- IPAKTUYECKOM 1€ATEIbHOCTH;

* YMEHUS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCA K KOOPAUHALUY PA3IUYHBIX
MO3ULUI B COTPYAHUYECTBE;

* (GopMyIupoOBaTh COOCTBEHHOE MHEHHME M MO3ULUIO, APIYMEHTHUpPOBaTh HU
KOOPJIMHUPOBaTh €€ C MO3ULMSAMHU NapTHEPOB B COTPYAHHYECTBE NPHU BBIPAOOTKE
o011ero peneHus B

COBMECTHOH AEITEIbHOCTH;

* OCYILIECTBIISAITh B3aUMHBI KOHTPOJIb M OKa3blBaTh B COTPYJHUYECTBE
HEOOXOIUMYIO B3aUMOIIOMOIIIb;

* IUTAHUPOBATH OOIIUE CIIOCOOBI PAOOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO,
OLICHKY JE€HUCTBUI MapTHEPA, yMETh YOEK1aTh;

* HCIOJIb30BaTh AJICKBATHBIC SI3BIKOBBIE CPENICTBA JJIi OTOOPAKEHUS CBOUX
YyBCTB, MBbICIEH, MOTHBOB M MOTPEOHOCTEH; OTOOpakaTb B pedyd (ONHUCaAHUE,
OOBSICHEHHE) COJIEp’)KaHUE COBEpIIAEMbIX JCHCTBUU, Kak B ¢GopMe TPOMKOMH
COLIMAJIM3UPOBAHHOM peuu, Tak U B (popMe BHYTPEHHEW peuH;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIMIO, UCIIOJIb3Ysl CPEACTBA YCTHOU U
MUCbMEHHON KOMMYHHMKALIUU MPU paboTe ¢ TeKCTaMu Y4eOHHUKA M JOMOTHUTEIbHOU
JUTEPATypOr, CIPABOYHBIMHU TaOIHUIAMH, MPOSBISITH TOTOBHOCTh K YBa)KEHUIO HMHOU
TOYKH 3PEHUS IPU OOCYKIEHUU PE3YJIbTATOB BBHITTOJIHEHHOW PabOThI.>

4. B LEJIEBOM PA3JIEJIE B nyHkre «l.2.4. llpenmeTrHble pe3ynbTaThI»
noanyHkT «l1.2.4. 12. ®uszuka» KOHKPETU3UPOBATH CIECAYIOIINM YTOYHEHHBIM
COJIEpKAHUEM:
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IUIAHUpPYEMbIE TPEIMETHbIE pPE3yJbTaThl OCBOEHHUS Y4YEOHOro mpenMera
«DPu3ukay oOydarommMucs 7-9 KIaccoB (C HCIONIB30BAHUEM OOOPYIOBAaHUS IIEHTpA
o0pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HampaBiieHHocTel «Touka
Pocray)

OOyyarolmuics TMOJYYUT BO3MOXKHOCTH JUIsi (OPMUPOBAHMS  CIIEIYIOIIUX
MIPEIMETHBIX PE3YyJIbTaTOB:

] 3HAHUS O IPUPOJIe BAKHEHIINX (PU3MUECKHX SIBICHUN OKPYXKAIOLIEro Mupa u
NOHMMaHUE CMbICIa (QPU3NYECKHX 3aKOHOB, PACKPBIBAIOIIMX CBS3b HW3YYEHHBIX
SIBIICHUI;

] yMeHHS TIOJH30BATHCSI METOAAMH HAYYHOT'O WCCIIENOBAHUS  SIBICHHM
MPUPOABI, MPOBOAUTH HAOMIOJAEHUS, IUIAHUPOBATh W BBIMOJHATH JKCIEPUMEHTHI,
0o0pabaTpiBaTh pE3yNbTaThl W3MEPCHUN, NPENCTABIATH PE3YyIbTaThl W3MEPEHUN C
NOMOIIBI0 Ta0nui, Tpa@uKkoB U Qopmyl, OOHAPYKUBATh 3aBUCUMOCTH MEXIY
(bu3NYECKUMU BETUYMHAMHU, OOBSICHATH MOJYYEHHBIC PE3YyNbTAaThl U JIENIaTh BBIBOAMI,
OLICHUBATh TPAHUIIbI IOIPEIIHOCTEN pe3yIbTaTOB U3MEPEHHUIA;

] yMeHUs IPUMEHATb TeOpeTUUecKre 3HaHus Mo (U3KMKe Ha MpaKTUKe, pelaTh
busnyeckue 3a7aun Ha MPUMEHEHHUE MOTYYSHHbIX 3HAHUM;

(] yMEHHSI ¥ HaBbIKH NOPUMEHSTH TMOJyYEeHHble 3HAHUSA A OOBSICHEHUS
MPUHIIAIIOB JICUCTBUS BAXKHEUIIIMX TEXHUYECKUX YCTPOMCTB, pEUICHUS MPAKTUYECKUX
3aJlay  TIOBCEHEBHOM >KHM3HHM, oOOecredyeHusi Oe30MacHOCTH CBOEH  KU3HH,
PalMOHAIBHOT'O IPUPOONOIB30BAHMS M OXPAaHbI OKPYXKAIOILIEH Cpeibl;

] ¢opmupoBaHue yOexIeHUS B 3aKOHOMEPHOW CBS3M WM TI03HABAEMOCTH
SBJICHUM MPUPOJIbI, B O0BEKTUBHOCTH HAYYHOI'O 3HAHMS, B BHICOKOM 1IEHHOCTH HAyKHU B
Pa3BUTHH MATEPUAIIBHON U TYXOBHOM KYJIBTYPHI JIIOJIEH;

] pa3BHTHE TEOPETUUYECKOrO MBIIIJICHUS Ha OCHOBE (DOPMUPOBAHUS YMEHHI
yCTaHaBIMBATh (PAKThl, pa3au4yaTh NPUYMHBI U CIEACTBUSA, CTPOUTh MOJAEIU H
BBIJIBUTATh TUIIOTE3bI, OTHICKUBATh M (OPMYIMPOBATH JOKA3ATEIHCTBA BBIIBHHYTHIX
TUIOTE3, BBIBOJAWTH W3 SKCIEPUMEHTAJIbHBIX (AKTOB U TEOPETHUUECKUX Mojenel
(bu3uYeCcKre 3aKOHBL;

] KOMMYHUKAaTHBHBIE yMEHUS: JOKJIAIbIBaTh O pe3yJbTaTax CBOETO
UCCJIEIOBaHUs, y4YaCTBOBATh B JIUCKYCCHUHU, KPAaTKO M TOYHO OTBEYATh HA BOIPOCHI,
HCIIOJIb30BaTh CIIPABOYHYIO JTUTEPATYPY U APYTHE UCTOYHUKU WH(DOpMAIuu.

[IpeamerHbie pe3ynbTaThl 00y4deHus: GU3NKE B OCHOBHOMW IIKOJIE€ MPECTABIICHBI
B COJIEp’KaHUU Kypca Mo TeMaM B paboyuXx MporpaMmax K Kypcy.

5. B HEJIEBOM PA3JEJIE B nynkre «1.2.4. IlpenMerHble pe3yJbTaThbD»
noanyHkT «1.2.4.14. Xumus» KOHKPETH3UPOBATHh CIEAYIOUIMM YTOYHEHHBIM
COJIEP)KAHUEM:

[InanupyeMble mpeaMeTHbIE pe3yJbTaThl OCBOEHHUS Y4eOHOro mpenMera
«Xumus» obydarormumucs 8-9 KiraccoB (¢ UCIOB30BaHUEM OOOpPYAOBAHUS IIEHTPOB
o0pa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTMYeCKOW HampaBiieHHocTed «Touka
Pocray)

OO6yuaromuiics HayIuTCs:

] TpUMEHSITh OCHOBHBIE METOJbl TIO3HAHWS: HAOJIOJEeHUEe, W3MEPEHHE,
HKCIIEPUMEHT;
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] omuchIBaTh CBOWCTBA TBEPIBIX, KUJIKUX, Ta3000pa3HbIX BEIIECTB, BBIICISS
MX CYLIECTBEHHbBIC IPU3HAKH;

(] packpbIBaThb CMBICJ 3aKOHA COXPaHEHUsS MAacChl BEIIECTB, ATOMHO-
MOJIEKYJISIPHOU TEOPHH;

[ paziaudaTh XUMUYECKHe W (HU3WYECKHe SBIICHHS, HA3bIBaTh IPU3HAKH H
YCJIOBHS TPOTEKAHUSI XUMUYECKUX PEAKIINIA;

] cobmonath mpaBuiia 0€30NMacHOM pabOTHI IIPH MPOBEACHUH OIBITOB,;

] monb30BaThCs J1abOpaTOPHBIM 000PYI0BaHUEM M TIOCY 10K,

] mony4daTh, coOupath ra3oo0pa3Hbie BellleCcTBa U paclio3HaBaTh UX;

] xapakTepn30BaTh (PU3NUECKHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHW4Ye-CKUX COCAWHEHUW, MPOBOJUTH OIBITHI, MOATBEPKAAIOIINE XUMUYECKUE
CBOMCTBA U3YYCHHBIX KJIACCOB HEOPTAHUYECKHUX BEIIECTB;

(] packpbIBaTb CMBICI TOHATHUA «PACTBOP», BBIUMCIATH MACCOBYIO JIOJIKO
PacTBOPEHHOIO BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPEACTEHHON MaCCOBOU
JIOJIEA paCTBOPEHHOTO BENIECTBA;

] xapakTepu3oBaTh 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB BeIlECTB OT THUIIA
KPUCTAJUIMYECKON PEUIETKH, ONPEAETATh BUJ XUMHUUYECKOW CBSI3M B HEOPTAHUYECKHUX
COCOUHECHMUSX;

] packpblBaTb  OCHOBHbIE€  TIOJIOKEHUSI TEOPUH  DJIEKTPOIUTHUYECKOU
JTACCOLMAIAMN, COCTaBJISATh YPABHEHHUS DSJIEKTPOJIUTUYECKOM JUCCOLMAIMUA KHUCIIOT,
IeJI0Y e, COJIEN U peakiiuii HOHHOTO OOMEHa;

[l packpblBaTb CYILIHOCTb OKHUCJIMUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHH,
ONPENECIISITh OKUCIUTENDL U BOCCTAHOBUTEIb, COCTABIISITh YPABHEHHS OKHCIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUN;

] Ha3pIBaTh (haKTOPHI, BIUSIOIINE Ha CKOPOCTh XUMHUYECKON PEAKIINH;

] xapaKTepu30BaTh B3aWMOCBSI3b MEXIY COCTABOM, CTPOCHUEM M CBOMCTBaAMHU
HEMETaJJIOB U METaJIJIOB;

(] TpOBOAUTH OMNBITHI IO IMOJYYEHUIO W HU3YUYEHUIO XHMHUUYECKHUX CBONCTB
Pa3IMYHBIX BEIIECTB;

] rpaMOTHO 00paIlaThCs C BEIIeCTBAMH B IIOBCEIHEBHOM YKU3HHU.

OOGyuaronuiics MOJYYUT BO3ZMOKHOCTh HAYUUThCS:

] BBIIBUTaTh M TMPOBEPSITH IKCHEPUMEHTAIBHO THUIOTE3bl O XUMHUYECKHX
CBOMCTBaX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHUS, MX CIIOCOOHOCTU BCTYyMaTh B
XUMHYECKUE PEAKIIMHU, O XapaKTEPE U MPOAYKTAX PA3TUYHBIX XUMUUYECKUX PEAKIIUI;

[l xapakTepu3oBaThb BEIIECTBA MO COCTaBy, CTPOEHHUIO W CBOMHCTBaM,
YCTAHABIMUBATh MPUYUHHOCIEICTBEHHBIE CBS3M MEXKY JAHHBIMH XApAKTEPUCTUKAMHU
BEIIIECTBA,

] coCcTaBIATh MOJIEKYJISIPHBIE W TIOJHbIE HOHHBIE YPAaBHEHUS MO COKpAIIEHHBIM
VOHHBIM YPaBHEHUSIM;

] mpOrHO3UpOBaTh CIOCOOHOCTH BEIISCTBA MPOSBIATH OKHUCIUTEIbHBIC WIIN
BOCCTAHOBUTEJBbHBIE CBOMCTBA C YUETOM CTEIEHEU OKHUCJIEHHS BJIEMEHTOB, BXOMISIINX
B €r0 COCTAaB,;

(] BBIABUIaTh M MPOBEPATh HSKCIEPUMEHTAIBHO THIOTE3bl O pe3yJbTaTax
BO3JICUCTBUS Pa3IMYHBIX (DAKTOPOB HA UBMEHEHHE CKOPOCTH XUMHYECKON PEaKkilnu;
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] Wcrmonp30BaTh NPUOOpETEHHbIC 3HAHUS JUJISi SKOJOTHYECKH TIPaAMOTHOIO
MOBEJCHUA B OKPYXKAKOLIEH CPEIE;

] WCTIONB30BaTh MPUOOPETEHHBIE KITIOUEBbIe KOMIIETCHIIMK MPH BBITIOJHECHUH
IIPOEKTOB M pEUIEHUU Y4eOHO-HCCIEAOBATEIIbCKUX 3a7ad MO0 U3YYEHUIO CBOMCTB,
CHocO0O0B MOJTYyYEHHUS U pacliO3HaBaHUS BEIIECTB;

] OOBEKTMBHO OLIEHHBaTh HWHGOPMAIMIO O BeUIeCTBAX M XUMHUYECKHX
polLeccax;

] oco3HaBaTh 3HAUEHHE TEOPETUUECKUX 3HAHWUN MO XUMHUU JJIsl MPAKTUUECKOU
JESITENbHOCTH YEJIOBEKa,;

] co3nmaBaTh MOJEIM M CXEMbI JJISl pelleHusl y4eOHBIX M IT03HaBaTEIbHBIX
3a/lay; MOHUMAaTh HEOOXOAMMOCTb COOJIOJEHUS MpeANUCcaHuil, NpeajaraeMbix B
MHCTPYKIUSAX 110 UCTIOIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIp.>

6. B IHEJIEBOM PA3JIEJIE B nynkre «l.2.4. IlpeameTHble pe3yiabTaThb»
noanyHkT «1.2.4.13. buomorus» KOHKPETU3HPOBATH CIEAYIOIIMM YTOYHEHHBIM
COJIEP)KAHUEM:

[InanupyemMble mnpeaMeTHblE pe3yJbTaThl OCBOEHUS Y4eOHOro NpenMera
«buonorus» obyuaroummucs 5-9 kimaccoB (C  HUCMOIB30BAHUEM O0OPYIOBAHHUS
LIEHTPOB 0Opa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HaIpaBICHHOCTEH
«Touka Poctay)

1) dopMupoBanue I[IEHHOCTHOTO OTHOIICHHS K JKUBOW TpUpoOnAe, K
COOCTBEHHOMY OpraHu3My; IIOHHMMaHH€ PO OUOJOTMU B  (POPMUPOBAHUU
COBPEMEHHOI €CTECTBEHHOHAYYHON KapTHUHBI MUPA;

2) yMeHHUE MPUMEHATh CUCTEMY OMOJIOTMYECKUX 3HAHUMN: pACKPhIBATh CYIIHOCTh
KUBOTO, HA3bIBaTh OTJIMYMUS HKUBOIO OT HEXKHBOrO, IMEPEUYHCIATh OCHOBHBIE
3aKOHOMEPHOCTH OpraHu3alMd, PYHKIHOHUPOBAHUS OOBEKTOB, SBJICHUH, MPOLIECCOB
KUBOM MPUPOABI, SBOITIOLMOHHOTO Pa3BUTHS OPraHUYECKOTO MUpPA B €r0 €IHHCTBE C
HEXHUBOW MPUPOIOH; CHOPMUPOBAHHOCTH NPEICTABICHUNA O COBPEMEHHOW TEOpUU
HBOJIIOIIMU U OCHOBHBIX CBHUJIETENILCTBAX IBOJIIOIUY;

3) BiasieHMe OCHOBAMM MOHSITUITHOTO ammapaTa U Hay4yHOrO si3bIKa OMOJIOTHU:
UCIIOJIb30BAaHUE  M3YYECHHBIX  TEPMUHOB, IIOHATHH, TEOpHUH, 3aKOHOB U
3aKOHOMEPHOCTEH JUIsi OOBACHEHUS HaOJI0/IaeMbIX OHOJIOTHYECKUX OOBEKTOB,
SIBIICHUU U TTPOLIECCOB;

4) nmoHMMaHUE CIOCOOOB MOJYyYEeHUS OMOJOTUYECKUX 3HAHUMN; HAJIMYUE OIBITA
UCIIOJIb30BAaHUSI METOJOB OWOJIOTMM C IEJIbI0 H3Yy4YEHUs IKUBBIX OOBEKTOB,
OMOJIOTMYECKUX SIBIEHUH U MPOIECCOB: HAOJIOJEHUE, ONHUCAHHE, IPOBEIACHHE
HECJIOKHBIX OMOJIOTMYECKUX OIBITOB W HOKCIEPUMEHTOB, B TOM YHCIE C
MCIIOJIb30BaHNUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB U UHCTPYMEHTOB;

5) yMmeHHe XapaKTepu30BaTb OCHOBHBIE TIPYIIbI OPraHU3MOB B CHCTEME
OpPraHUYECcKOro Mupa (B TOM YHCII€ BUPYChI, OAKTEpUH, pACTEHUs, TPUOBI, )KUBOTHBIE):
CTPOEHHE, TIPOLIECCHI JKUZHEAEATEIIBHOCTH, UX MPOUCXOXKICHUE, 3HAUCHUE B MPUPOJIE
Y )KU3HU YeJIOBEKa;

6) ymMeHue OOBACHATH IOJOKEHUE UYEIOBEKA B CUCTEME OPraHMYeCcKOro MHpa,
€ro MPOMUCXOKJIECHHUE, CXOACTBA U OTJINYMS YEJIOBEKAa OT KUBOTHBIX, XapaKTEPU30BaATh
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CTPOCHHE W  TMPOIECCHl  KU3HEACITENbHOCTH  OpTraHM3Ma  4YellOBeKa,  ero
MPUCTIOCOOJICHHOCTD K Pa3IMYHBIM SKOJIOTHIECKUM (paKTopam;

7) yMeHUE OINUCHIBaTh KJETKHU, TKAaHU, OPTraHbl, CHUCTEMBl OpPraHOB W
XapaKTepH30BaTh BaKHEUIIHE OMOIIOTMYECKUE TMPOIECCHl B OpPraHM3Max pPacTEeHUH,
KUBOTHBIX U YEIIOBEKA;

8) chopMUPOBAHHOCTb MPEJACTABICHUN O B3aUMOCBSI3M  HACIIEIOBAHUS
MOTOMCTBOM NPU3HAKOB OT POAUTEIBCKUX (POPM C OpraHu3alvei KIeTKH, HATUIUEM B
HEll XpPOMOCOM KaK HOCUTEIEH HacleACTBEHHON uH(opmanuu, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX HACJIeIOBaHHS MPU3HAKOB;

9) chopMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (haKTOPAX OKpYKAIOIIEH
Cpelbl, X POJIH B KUZHEACITEILHOCTH U DBOJIOIUN OPTaHU3MOB; MPEACTAaBICHUE 00
aHTPOINOreHHOM (pakTopeE;

10) cdhopMHpPOBAHHOCTH TMPEACTABICHUM 00 JKOCHCTEMax U 3HAYCHUHU
Oounopa3zHooOpasus; O TJIOOATBHBIX JKOJOTMYECKUX MpOoOJIeMax, CTOSIIUX Tepea
YeJI0BEUYECTBOM U CIIOCO0aX X MPEOOJICHUS;

11) ymenue pemarp y4deOHble 3a7aud OMOJIOTMYECKOTO COAEpPKAHUS, B TOM
YHCIie BBIABIATH NPUYUHHO-CIEICTBEHHBIE CBSA3H, IPOBOAUTH pPAacU€Thl, JIeNaTh
BBIBOJIbI HA OCHOBAHUU TMOJIYYEHHBIX PE3YJIbTATOB;

12) ymenue co3naBaTh M MPUMEHITH CIOBECHBIE M TpapuuecKkue MOIENTH s
OOBSICHEHUS CTPOCHHUSI )KUBBIX CUCTEM, SIBJICHUI U MPOIIECCOB KUBOU MPUPO/IBI;

13) moHMMaHMe BKJIaJa POCCUMCKUX M 3apyOeXHbIX YUYEHBIX B pPa3BUTHE
OMOJIOTMYECKUX HAYK;

14) BrmameHue HaBbIKaMu paboThl ¢  HHpOpMaIeld OHOJIOTHYECKOTO
COJIepKaHusl, MPEJICTABICHHON B pa3Hoi ¢opme (B BUIE TEKCTA, TAOIUYHBIX JAHHBIX,
cxeM, TrpaduKoB, auarpaMMm, Mojeiel, Hu300pakeHui), KPUTUYECKOTro aHaJInu3a
uHGOpPMAIIUHU U OIIEHKHU €€ IOCTOBEPHOCTH;

15) ymeHuwe I1UIaHUPOBATh TMOJ PYKOBOJICTBOM HACTaBHUKAa M IPOBOAUTH
y4eOHO€ HCCIICIOBaHUE WM IPOCKTHYIO PabOTy B 00JIaCTHM OHOJIOTHHU; C YYETOM
HaME4YeHHOU 1enu (GpopmMyIupoBaTh MpodiIeMy, TUIIOTE3Y, CTABUTh 3a/1ay, BHIOMpATh
aJiecKBaTHbIE METOJbI JJIsi WX penieHusi, ¢GOpMyIUPOBaTh BBIBOJBI;, ITYOJIHMYHO
MPECTaBIIATh MOJYYCHHBIE PE3YIIbTaTHI;

16) yMeHue HHTErpupOBaTh OWOJIOTMYECKHE 3HAHUS CO 3HAHUAMU JIPYrUX
y4eOHBIX MIPEIMETOB;

17) cpopMHUpPOBAaHHOCTH OCHOB 3KOJIOIMYECKOM T'PAMOTHOCTH: OCO3HAHHE
HEOOXOIMMOCTH JEUCTBHI MO COXpPAHEHUIO OMOPA3HOOOpA3Usl U OXpaHE MPUPOIHBIX
HKOCHCTEM, COXPAHEHHMIO M YKPEIUICHHWIO 37I0POBbsI UYEJIOBEKAa; yYMEHHE BHIOMpATh
[EJIEBbIE YCTAHOBKM B CBOMX JEWUCTBHUAX U TOCTYIKAaX IO OTHOIICHUIO K >KHUBOH
MPUPOJE, CBOEMY 3/I0POBbIO U 3JJOPOBBIO OKPYKAIOLIUX;

18) ymeHmue HCIONB30BaTh MPUOOPETEHHBIC 3HAHUS U HABBIKH JUIS 3I0POBOTO
oOpa3a *u3HH, cOATAaHCUPOBAHHOIO MUTAHUS U (PU3UUYECKON aKTUBHOCTHU; HEMPUSITUE
BPEIHBIX TMPUBBIUEK M 3aBHUCHUMOCTEH; yMEHHE MPOTUBOJACHCTBOBATH JHKCHAYUHBIM
MaHUMIYJISIUSAM B 00JIaCTH 3/I0POBBS;

19) oBnageHue npueMaMu OKa3aHUs MEPBOM MOMOIIU YETOBEKY, BhIpAIIUBAHUS
KYJIbTYPHBIX PACTEHUN U yXO/a 3a JOMAIIHUMU KUBOTHBIMH.>
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7. B COAEPXATEJIbHOM PA3JEJIE B nyHkt «2.1. IIporpamma pa3BuTus
VHUBEPCAIBHBIX YYE€OHBIX JEWCTBHIA, BKJIIOYAromias (GpopMHUpOBaHUE KOMIIETCHIIHMA
oOydJaromuxcs B 00JACTH MCHOJIB30BAHUS HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, Y4YEeOHO-UCCIEAOBATEIbCKOM W NPOEKTHOM JEATEIbHOCTH» J100aBUTH
moanyHKT «2.1.13. Onucanne 0COOCHHOCTEH, OCHOBHBIX HAaNpaBJICHUN Y4eOHO-
MCCJIEI0BATENbCKOW U NMPOEKTHOW JEATENbHOCTH 00YyYarou[uxcsi, METOJI0B O0yUYEHUs,
00pa30BaTEIbHBIX TEXHOJOTWH, OOECHEeUMBAIOIIUX OCBOCHHE OO0YYarOIIMMHUCS
OCHOBHBIX 0011€00pa30BaTENbHBIX NPOrpaMM IMGPOBOro, E€CTECTBEHHOHAYYHOTO,
TEXHUYECKOTO0 W TyMaHUTapHOro npoduiaed B paMKax HCHOJIb30BAHUS KOMILIEKTA
obopynoBanus llenTtpa oOpa3oBaHHsS €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOM
HanpaBieHHocTel «Touka pocTany CIeAyIOIIEro Coaep KaHus:

2.1.13.  Omnwucanme O0OCOOCHHOCTEH, OCHOBHBIX HAMpABICHUNA  y4eOHO-
MCCJIEIOBATEIbCKON U MPOEKTHOM NEATEIbHOCTH O0YYarOIIMXCs, METOJIOB 00yUYEHUS,
00pa30BaTEIbHBIX TEXHOJOIHHA, OOECHEUYMBAIOIIMX OCBOCHHE  OOYYarOIIMMUCS
OCHOBHBIX 00I11€00pa30BaTEeIbHBIX NPOrpaMM IMGPOBOr0, E€CTECTBEHHOHAYYHOTO,
TEXHUYECKOTO W TyMaHUTapHOro npoduiaed B paMKax HCHOJIb30BAHUS KOMILIEKTA
obopynoBanusi lleHTpa oOpa3oBaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOU
HanpasieHHocTer «Touka pocta»

Kommekt obopynoBanus uist ocHauienus LlenTpa oOpa3oBaHMs €CTECTBEHHO-
HAy4YHOM W TEXHOJIOTHYECKON HampaBieHHocTed «Touka pocta» chopMHpOBaH C
YYETOM psiia MPUHLMUIIOB, B TOM YHUCJIE:

[TpuHUIMIT TPEeMCTBEHHOCTH cucTeM obopynoBanus. OOopynoBaHue s
MPOBENCHNUS YYCHHUUECKUX IMPAKTHUECKUX pPabOT sBiseTcs OOIMM i YpOBHEH
OCHOBHOT'O OOIIEro M CpeaHero oduiero oopazopanusi. B cucreme HArisiIHbIX CPEACTB
OOy4eHHMs] W JIEMOHCTPAIIMOHHOTO OOOpYJOBaHUS HMMEIOTCS 0a30BbIe DJIEMEHTHI,
oOue Juisi OCHOBHOroO oOIlIero u cpeaHero oodmero oOpa3zoBanud. lludposas
naboparopuss U 000pyZoBaHHME OOIIEro Ha3HAYEHHUs TO3BOJISAIOT OOECIeYnuBaTh
JESTENbHOCTh O00ydYarouMxcsi Kak B OCHOBHOW, Tak M B cCTapuiedl IIKojie, a B
COBOKYITHOCTU € HU(PPOBBIMU J1A00OpAaTOpUAMH 1O (U3HKE, OMOJOTMM U XUMUU —
MPAKTUYECKYIO AEATEIbHOCTh B pAMKAX U3YUYEHHUS €CTECTBEHHOHAYYHBIX IIPEIMETOB B
8-9 knaccax Ha yriayOJeHHOM YpPOBHE.

[IpuHUMN coYeTaHUs KIACCUYECKUX U COBPEMEHHBIX CPEACTB M3MEPEHUN H
CIIOCOOOB HKCIIEPUMEHTAJILHOTO HCCleAoBaHus sABJIeHUM. B cocTtaB o0opymoBaHus
BXOJAT KJIACCUYECKUE CPEICTBA U3MEPEHUs (HapHUMep: TMHAMOMETPHI, CTPEIOYHbIE
aMIepMeTp M BOJBTMETP) W IMdpoBbie MpUOOpPHI (HArpuMep: HU(PPOBBIE BECHI,
cekyHaomep) u gatuuku. CoOiro/ieHrne 3TOro MpuHIMIa UMEET 0co00e 3HAYEHHE IS
YPOBHSI OCHOBHOTO 00111er0 00pa3oBaHMsl, MOCKOJIBKY 3/1€Ch MPOUCXOAUT 3HAKOMCTBO
co crnocobamMu u3MepeHus (QUINYECKUX BeNW4YUH, GOpMHUPYETCS MMOHUMaHUE
MPUHIMIIOB JIEMCTBUS AHAJIOIOBBIX H3MEPUTEIBHBIX MPUOOPOB M OOECHEYMBAETCS
nepexo K UCMOJIb30BaHUI0 HHCTPYMEHTOB LIU(PPOBOI 1abopaTopum.

[IpyHIMD  nmpUOpUTETa YYEHHMUECKOTrO HSKCIEpPUMEHTa JJis  pealu3aliu
CUCTEMHO-JEATEIPHOCTHOIO MoJAXojaa. Peanm3anuss CHCTEMHO-AESATEIBHOCTHOIO
nojaxo/la B OOYYEHMH €CTECTBEHHOHAYYHBIM TIpeiAMeTaM Oa3upyercs B TMEPBYIO
oyepeb Ha BOBICYCHHHM OOYYAIONIUXCS B TMPAKTUYECKYIO JEATEIBHOCTh IIO0
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MPOBEICHNUIO HAOMIOAEHUN U onbITOB. [103TOMY 3HaunTENbHAS YACTh HAOIIOJECHUN U
OINBITOB, KOTOPBIE B TPAJAULIMOHHON METOIMKE MPEIArajluCh Kak JIEMOHCTPALMOHHBIE,
MepeHeceHbl B pasps] ydeHudeckux pabor. Crenyer OTMETHTh, UYTO B HACTOSIIEE
BpeMsl M3y4yeHue (U3MKH, XUMUM M OHOJIOTMM B OCHOBHOM WIKOJIE M Ha 0a30BOM
YPOBHE CTaplled IIKOJBI OpPUEHTUPYETCS HAa OCBOCHHE €CTECTBEHHOHAYYHOMU
IPaMOTHOCTH, KOTOPOE UAET Yepe3 pa3BUTUE CIIOCOOHOCTEN yHalllUXCsl aHAJTU3UPOBATh
pa3HOOOpa3HyI0 €CTECTBEHHOHAYYHYI0 MH(OPMALMIO U HCIOIH30BaTh MOTYYCHHBIE
3HaHMS Il OOBSCHEHHUS SIBIICHUM M MPOIIECCOB OKPYXKAIOMIEr0 MHUpPA; MOHHUMATh
OCOOEHHOCTH HCIIOJIb30BaHUS METO/IOB €CTECTBO3HAHMS ISl TOJYYEHUS HAYUHBIX
JNAHHBIX; TPOSBIATH CAMOCTOSTEIBHOCTh CYKJICHH M TOHUMATh pOJIb HAYKU H
TEXHOJOTMYECKUX MHHOBAIMI B pa3BUTUU OOLIECTBA; OCO3HABATh BAXKHOCTh HAYYHBIX
UCCJENOBaHUM M WX CBA3b C HAIlUM MATEPUAIbHBIM OKPYXEHHUEM M COCTOSTHUEM
OKPY’KaroUIen Cpebl.

OpueHTanys Ha €CTECTBEHHOHAYYHYIO I'PaMOTHOCTBH IPENAINOiaraeT akleHT Ha
METOJIOJIOTHI0 HAYKH W HAaIlpsIMyIO CBSI3aHO KakK C OOIIMM YHCJIOM YYEHHYECKHUX
OIBITOB B KypCax €CTECTBEHHBIX HAyK, TAK M HAIPaBJICHHOCTHIO UX Ha (POPMUPOBAHUE
CaMOCTOSITEJIbHOCTH ~ JE€WCTBHA MpPU MNPOBENECHUM HAOJMIONCHUN, W3MEpPEHUU U
HUCCIIeI0OBaHU.

Hcnonb30BaHue CPeACTB HATISIHOCTH M y4eOHOro 00OpyAOBaHUS B y4eOHOM
MPOILIECCE HAMPABIECHO HA BBHITOJIHEHUS CIEIYIONUX QYHKITU:

] obecneunBaroT OoJyiee TONHYIO W TOYHYHO HWHMOpPMAIUMO 00 H3ydaeMoM
SBJICHUU WM OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHUIO KaUeCTBA O0YUCHNUS;

(] moMoraroT B MakKCHUMalbHOM Mepe pa3BUTh [O3HABATEIbHbIE HHTEPECHI
yqaIuxcs;

| MTOBBIMIAIOT YPOBEHB HATJISIIHOCTH U JOCTYITHOCTH O0yUEHUS;

] yBENMYMBAIOT O0BEM CaMOCTOSITENIbHOH paboThl yualluxcs Ha YpOKe H
BHEYPOUYHOI1 1€ATEIbHOCTH;

] co30ar0T yCJIOBHS JJIsl OPraHU3alNHU MPAKTUKO-OPUEHTUPOBAHHON MPOEKTHOM
Y UCCIIEN0BATENBCKON NESITENBHOCTH;

] 1aroT BO3MOXKHOCTH JIOCTYIHEE U TIy0Ke PacCKPBITh CojaepKaHhue y4eOHOro
Marepuala, CIoCOOCTBYIOT (POPMUPOBAHUIO Y YUYalIUXCS TOJIOKUTEIBHBIX MOTHBOB
o0yJeHHUS.

Baxnenmei gacteto ocHamenusi [{lentpa «Touka pocray siBisercs mudponas
naboparopusi, TEpeYeHb JAaTYMKOB KOTOPOM TO3BOJSIET HCIOJB30BaTh  ATY
nabopaTopuIo NMPU U3YYEHUH PUBHKH,

XUMUU U Ouosioruu. BBeneHre B MIKOJbHBINA SKCIEPUMEHT LU(PPOBBIX JATYMKOB
JUISL PETHCTPAlMU PA3JIMYHBIX BEIWYMH W BO3MOXHOCTH HCIOJIb30BaTh KOMIIBIOTEP
(cmapToH WM TMIAHOIET) JUIsl pacyeToB U OQOPMIIEHUS PE3YJIbTATOB OIMbBITOB,
IIO3BOJIIET IIEPEUTH HA HOBBIM KAadeCTBEHHBIM YPOBEHb NPOBEIACHUS H3MEPEHUM,
VOPOCTUB TMPOIIECC M3MEPEHU M TMOBBICUB WX TOYHOCTH. [losiBneHue upoBbIX
TEXHOJOTU B  1a0OpaTOpHBIX  paboTax TMOBBIIAET WX  AaKTyaJbHOCTh U
IIPUBJIEKATEIBHOCTh B CO3HAHUM COBPEMEHHOI'O LIKOJIBHUKA, YCUJIMBAET HATJISAHOCTD
KaKk B XOJI¢ OIBITOB, Tak M IMpu 00pabOTKe pe3yJbTaTOB C HCIOJIb30BAaHUEM
MPOrPAMMHBIX CpeACTB. [l SKCIEPUMEHTOB MO OMOJOTMH M XMUMHHU 3TO SIBISETCS
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3HaYUMBIM TIEPEXO0JIOM OT KaueCTBEHHBIX HAOIIOJCHUN M ONBITOB K KOJINYECTBECHHBIM
HKCIIEPUMEHTaM.

Hcnonb3oBanne 1udpoBoii 1adopaTopuu CyIIECTBEHHO M3MEHSET MOIXOJbI K
NPOBEJCHUIO W JEMOHCTPAllMOHHBIX, M YUYEHHYECKHUX ONBITOB. lcmoip3oBaHue
U(POBBIX JATUNKOB B KaYECTBE U3MEPUTEIbHBIX MHCTPYMEHTOB M3MEHSET MOAXOIbI
K MTPOBEJICHUIO MPSAMBIX U3MEPEHUN (PU3NIECKUX BEITUYMH.

TpaguioHHO B KayecTBE CPEACTB HM3MEPEHHUS HCIONb30BAIUCH MPOCTEHIINE
MHCTPYMEHTHI (phIYaKHBIE BECHI M PA3HOBECHI, MEH3YPKa, TUHAMOMETP, TEPMOMETP) U
CTpEeJIOYHbIE NPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Wcnonp3oBaHue HUQPPOBBIX JaTYUKOB IIO3BOJIIET HA COBEPIIEHHO APYroMm
KauyeCTBEHHOM YpPOBHE MPOM3BOJUTh HW3MEPEHHsS] BPEMEHM, pPACCTOSHUS, HMETh
BO3MOXKHOCTbh PErHCTPUPOBaTh U HAOMIOAAaTh U3MEHEHHE BO BPEMEHH TAaKUX BEIUYUH
KaK TeMIIepaTypa, 3JEKTPUUECKOe HaNpssKEeHHe, CHIa TOKA U T. 1. DTH BO3MOXXHOCTH
MO3BOJISIIOT, HAmpuMep, Ha YpoKax (HU3UKKM C BBHICOKOW TOYHOCTHIO HU3MEPHUTH
MI'HOBEHHYIO CKOPOCTh Tella, JBUXKYIIETOCsl HEpaBHOMEPHO, HAOII0JaTh B JUHAMUKE
MIPOIECC JEKTPOMArHUTHON HHYKIINU, BOSHUKHOBEHHE

U MU3MEHEHHE WHAYKIIMOHHOTO TOKa, MCCIENI0BaTh M3MEHEHHE TEeMIIepaTyphl C
TEUYEHUEM BPEMEHHU B IPOIIECCE YCTAHOBJICHHUS TEIJIOBOTO paBHOBECHUS U T.J.

Ha ypokax Ouonoruu mosiBISIETCS BO3MOXHOCTH MOMYYUTh KOJINYECTBEHHBIE
JaHHbIE TpU TPOBEACHUM ONbITOB, HANpPUMEpP: HpPHU ONpeneleHur (aKTOpOB,
BIIMSIIONINX HAa CKOPOCTh Tporiecca (HOTOCUHTE3a, MPH U3YUCHUU JBIXaHUS KOpPHEH U
JUCTHEB, NP UCCIIEIOBAHUH YCIOBHIA MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XMMHM Ha KOJMYECTBEHHBI YpPOBEHBb IMEPEXOIAT MPAKTUYECKHE
paboThl MO M3YYEHHUIO MpOoIecca 3JEKTPOIN3a, MCCIEAOBAHUE SK30TEPMHUECKHUX U
SHIOTEPMUYECKUX peakuui, TemioBoro 3ddexra ropeHus tomamBa U T. A. C
UCTIOJb30BAaHUEM TPAJAUIUOHHBIX «AHAJIOTOBBIX» CPEICTB TMOAOOHBIE H3MEPECHHUS
BBIMIOJTHUTH HEBO3MOXKHO.

Hns  pabGotrel ¢ 1MGPOBBIMH  JaTYMKAMHU  HWCIOJB3YETCS  CIEIUAIbHOE
nporpaMMHOE OOEeCIieueHre, YCTAaHOBJIEHHOE Ha KOMIbIOTEp. I KOMMYyHHKAIUH
U(POBBIX TaTYMKOB, 3aIIMCH U XpaHEHUs UH()OPMALIMH, TTOJIYYEHHOM C UX MOMOUIbIO,
mudpoBas 1abopaTopus HUCMOIB3YETCS B KOMIUIEKTE ¢ HOYTOYKOM C HEOOXOAMMBIM
YCTaHOBJICHHBIM MPOTrPaMMHBIM 00€CTIE€UCHHEM.

Hcnonb30BaHne KOMIBIOTEPHOH (POPMBI PETUCTPAIMU MTOTyYEHHBIX 3HAYCHUN 1
MOCTPOCHUSI TPAaPUKOB HW3MEHAET MOAXOAbl K O(OpPMIEHHUIO JTa0OpaTOpHBIX U
MPAKTUYECKUX pabOT 00yUaIOIIUMHUCS.

JlaHHble, TIOMyYEHHBIE TIPU TOMONIM NHU(PPOBBIX [JATYMKOB, BHOCATCA B
AJIEKTPOHHBIE  TAONMWIBI, YTO TO3BOJSIET CTPOUTh TpaQUKU  3aBUCHUMOCTEH
UCCIIelyeMbIX BEIMYMH Ha JKpaHe Kommblorepa. Ha ocHoBaHuM 3TuX rpadukoB
JeNaTh BBIBOABI O XapaKTepe 3aBUCHUMOCTH BEIWYUH OT BPEMEHH WIH JPYTUX
napamerpoB. Ha yrimyOneHHOM ypoBHe IierniecooOpa3Ho 00y4aTh IMPOBOIUTH
anMmpOKCUMAIIUIO BEIOPaHHBIX TOYEK UTOrOBOM rpaduueckoi 3aBHCUMOCTBIO.

OTH  HOBbIE BO3MOXXHOCTM  TIO3BOJISIIOT ~ ABTOMATHU3MPOBATh  PYTUHHBIE
HpOLEAYpHl 3aroIHEHHsT TaOJHIl, BBIMOJIHEHNE OJHOTHITHBIX PAcueToB, MMOCTPOCHUS
rpaduxoB. I[ludposas ¢orokamepa mo3Bomser cdoTtorpagupoBarh COOPaAaHHYIO
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AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M MPUKPENuTh (Pororpaduio B 3JIEKTPOHHBIA OTYET.
Takum 00pazom, ocymiecTBISETCS Mepexo] K 0hOPMICHUIO 3JIEKTPOHHOI'O OTYETa O
MIPOJICITAHHOM SKCIIEPUMEHTE, MPOEKTHOM HIIM UCCIIEA0BATENbCKOM padoTe.

B03MOXXHOCTP MCHIONB30BaHUS BUACOHAOIIOEHUS 3 MPOLIECCOM BBIITOJIHEHHUS
MPAKTUYECKUX pabOT 00yUaIOMUMHKCT U3MEHSET MOAXO0/IbI K OIEHUBAHUIO Pa0OT.

DNEeKTpOHHBIA OTYET O TNPOAECTAHHOW MPaKTUYECKOW padoTe MOXKET
COIIPOBOXKAATHCA TMPUKPEIIEHHOW (¢oTorpaduel, KoTopas MO3BOJSET OIECHUBAThH
NPaBWIBHOCTh COOPAHHOM IKCIEPUMEHTAILHON YCTaHOBKH, 0OJIee MOJTHO OMPEIEIsATh
MOJIHOTY W MPaBWIBHOCTh  NPOJEIAHHOTO  HMCCJIENOBAHMS,  aHAJIU3UPOBATh
JOCTOBEPHOCTh MPEACTABIECHHBIX 3KCIIEPUMEHTAIBHBIX TaHHbIX. [Ipn 01HOBpEMEHHOM
BBINIOJIHEHUU Pa3HBIMU TpyHIaMu 00yJaroniuxcsi pa3HbIx

UCCIIEZIOBATEIbCKUX PabOT Lenecoo0pa3HO HCIOIb30BaTh BHUIE03AMUCH BCETO
xoJ1a pabot. B 3TOM citydae olleHMBaThCS MOTYT HE TOJIBKO MPEIMETHBIE PE3YJIbTATHhI,
CBS3aHHbIE C MPOBEAEHUEM KOHKPETHOI'O HKCIIEPUMEHTA, HO U KOMMYHUKATUBHbIE U
peryJaTUBHbIE JEUCTBUA: IUIAHUPOBaHUE pabOTHI, OTCIEKHUBAHME XO/a pabOTHI,
KOPpEKIUs TulaHa padoThl, KOMMYHHMKAIMs B COBMECTHOM JESTENbHOCTH, HAJIWYUE
(wn oTCcyTCTBHE) KOH(IUKTOB U CIIOCOOBI UX PEIICHHUS.

Ucnonb3oBanne mUPPOBBIX JaOOpATOPUN CYIIECTBEHHO PACIIMPSAET CIHEKTP
BO3MOXHBIX OINBITOB M UCCIEIOBAHUM, OCOOEHHO 3TO KacaeTcsl U3yuyeHHsl OMOJIOTHH U
XUMUH.

Pacmupenue criekTpa BO3MOXHOCTEW MOKHO MPOUJUTIOCTPUPOBATH HA IPUMEPE
U3YYEHHUs DJIEKTPOMAarHUTHOM HWHAYKIMH B Kypce ¢usuku. [lpu ucnonbpzoBaHuM
CTPETIOYHOTO aMIIepMETpa TPAAUIIMOHHO HAOIIONAIOT JUIIL (PAaKT BO3HUKHOBEHHS
MHAYKIMOHHOIO TOKA B MPOBOJHHUKE M U3MEHEHUE €ro HAIlpaBiIEHUS PU U3MEHEHUU
CKOpPOCTH BHECEHHMsI MarHuta Wid ero mnoysspHocTd. Mcmonb3oBaHue uu@poBOro
JaT4MKa IO3BOJSET MOAYy4uTh ocuuiorpammy I/IC MHAYKUIWHU, BO3HUKAIOIIEH B
KaTylIKe, MPU MNPOJIETE YEepe3 HEee MarHuTa. JTO I03BOJSET CPaBHUBATh 3HAYCHUS
MakcuMmasibHbIX DJIC mpu nposieTe yepe3 KaTyIIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMU U
C pa3HOW TOJIAPHOCTBIO, AHAJIM3UPOBATh BHUJ  IOJIYYEHHOM 3aBHUCHUMOCTH,
KOHCTPYHPOBAaTh JKCIEPUMEHTAIBHBIE 33Ja4yd [0 M3YYEHHUIO DJIEKTPOMArHUTHOU
UHAYKIUH.

[MudpoBas nabopatopusi HO3BOJSET OPraHU30BATH MPOEKTHYIO M Yy4eOHO-
UCCJIE/IOBATEIBCKYIO JIEATEIbHOCTh IIKOJIBHUKOB KAaK B paMKaxX YPOKOB, TaK WU BO
BHEYpPOUHOIl nesTenbHOCcTU. Hamuume pasHooOpa3HbIX HUGPOBBIX NAaTYMKOB J1A€T
BO3MOKHOCTb IPOBOJIUTH CaMble pa3HOOOpa3HbIE UCCIIEOBAHMsS, ONUPAsICh Ha
uHTEpechl oOydvarouiuxcs. B kauecTBe mpumepa MOXKHO NPUBECTH MCCIEIOBAHUS
HKOJIOTUYECKON  HAmMpaBIEHHOCTH IO  BBISIBICHHIO  (AKTOPOB  3arpsi3HEHUS
OKpYXalollenl cpebl, U3YyYEHUIO 3KOJOTMYECKOr0 COCTOSHUS MOMENICHUM IIKOJIbI,
MOYBBI, BO3/1yXa B HACEJICHHOM IIYHKTE U T.J. BhIMONHEHNE TaKUX MPOEKTOB SIBISIETCS
OCHOBAaHHMEM ISl OIICHKH HE TOJIbKO YpPOBHSA CGHOPMHPOBAHHOCTH MPEAMETHBIX
pe3yJbTaTOB, HO WTOTOBOM OLEHKH JOCTH)KEHHS METAlpEeIMETHBIX PE3YJIbTaTOB
00yueHUsI: KOMMYHUKAaTUBHBIX (KOTOpbIE OLIEHMBAIOTCS KaK B IPOLECCE MPOBEACHHUS
paboThl, TaK M B MPOLIECCE 3AIIUTHl MPOEKTAa WM MCCIEAOBAHMS) U PETYJISITUBHBIX
(KOTOpBIE OLIEHUBAIOTCS B IPOLIECCE BBIMIOJHEHUS MPOEKTA).
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OcHamenue ais u3ydeHus: GU3MKHU MPEACTABICHO B BUAC OOOPYIOBAHHS IS
JIEMOHCTPAIIMOHHBIX OMBITOB W O0OpYyIOBaHWS sl J1abOpaToOpHBIX paboT
YYEHMUYECKHUX OIBITOB, BKJIIOYAsi OOIIYIO JIJISi €CTECTBEHHOHAYYHOI'O IIUKJIA [IU(PPOBYIO
nabopatoputo, a Takxke HUPPOBYIO J1abopaTopuio Mo (U3NKe (KaK TOMOJIHUTEIbHBIN
AIIEMEHT JIJISl YIITYOJICHHOTO U3y4UeHUs (PU3UKH).

JleMoHCTpanmoHHOE 000py/AOBaHNME 00ECIeYnBAaEeT BO3MOXKHOCTH HAOIIO/ICHUS
OOJBIIMHCTBA W3YYaE€MbIX SBIICHHN, MPOIECCOB M 3aKOHOB. OJTO BO3MOXKHO IMpH
ONTUMAJIbHOM COYETAaHUU AHAJIOTOBBIX U IU(PPOBBIX CPEICTB

HaOMIOIEeHNsI, aHamu3a u3MepuTenbHOM wuHpopmanmu. Tak, Hampumep, IS
Kypca (DU3UKM OCHOBHOMW IIKOJBI €CTh BO3MOXKHOCTH JIEMOHCTPAIIUU KJIACCHUYECKUX
JIEeMOHCTPAIMOHHBIX SKCTIEPUMEHTOB: MajieHue Tel B TpyOke HploToHa, TeMoHcTparus
JENCTBUSL aTMOC(eEepHOro aaBieHus, 3akoHa [lackams, u3MeHeHUs: oObema Tel TMpu
HarpeBaHuM (OXJIAKIEHUM), MPUTSKEHUST MOJEKyl U T.J. HabGop mo snexrpocraruke
JaeT BO3MOXKHOCTH JEMOHCTpALlMU SJCKTPU3AIMK Tell, 3aKOHAa COXpPaHEHUs 3apsna,
JUHUN HANPSDKEHHOCTH AJIEKTPUYECKOTO OIS M T.JI. U MOXKET MCIOJIB30BaThCs Kak 8
KJIacce MPHU M3YyYCHUHU JICKTPOMArHUTHBIX SBJICHUM, Tak U B 10 Kjacce mpu M3ydeHUn
AIIEKTPOCTATUKH.

[Ipu mpoBeneHHHM JAEMOHCTPALMOHHBIX OMNBITOB JIOJDKHBI  COOJIOATHCS
TpeOOBaHMS K WX HATJISIAHOCTU (SICHAS W MOHSITHAS MOCTAHOBKA OMBITA), BUAMMOCTH
JUISE BCEX ywamluxcs kiacca (IpU HAJIWYUU MEJKUX JeTaled HCIONb3yeTCsl HX
YBEIIMYEHHOE HU300pa)K€HHWe MpHU TOMOIIU BeO-KaMephbl), SMOLMOHAIBHOCTH H, IO
BO3MOXHOCTH, 3aHUMATEIHHOCTHU (JIEMOHCTPAIMOHHBINA OTBIT JTOJKEH

BBI3bIBATh MHTEPEC YYAIUXCS, CO3/]JaBaTh MOTUBAIIMIO K U3YUYCHUIO MIPEAMETA) U
yoeauTenbHOCTH (MOKa3biBaTh TOT 3(PGEKT, Ha JEMOHCTPAIUI0O KOTOPOTrO OH ObLI
HaIIPaBJICH).

Onnako peanuzanus AesTEIbHOCTHOIO MOAX0Aa B 00y4eHUH (QU3UKE MEPEHOCUT
aKIIEHT C JEMOHCTPAIIMOHHOTO OJKCIIEpUMEHTa Ha YydeHudeckuid. Hampumep, mo
MEXaHUKE HCCIEIOBAHNE KMHEMATHYECKUX 3aKOHOMEPHOCTEW, 3aKOHOB TWHAMUKH,
KOJeOaTebHBIX  JBW)KCHUH  TEPEHECEHO B  YUYCHUYECKHHW  OKCIEPUMEHT C
COOTBETCTBYIOIIUM HabopoMm oOopyaoBaHus. [Ipu u3ydeHUM SIEKTPOJUHAMUKHU
nabopatopHoe 00OpyJOBaHHME TMO3BOJIIET UCCIENOBaTh HE TOJBKO 3aKOHBI
MOCTOSIHHOT'O TOKa, HO C UCIOJIb30BaHUEM KOMIBIOTEPHOTO OCIMILIOrpada mo3BoiseT
NPOHAOIIOAATh U UCCIIENO0BATH AJIEKTPUUECKHE 1SN IEPEMEHHOT0 TOKa, OJIOK TMOJI0B
MO3BOJISIET MCCJIEIOBATh BOJLTAMIIEPHBIC XapaKTepUCTUKU nuoma. [lpu wuzydeHuun
ONTHUKHU JabopaTopHOE O0OpYAOBaHUE MO3BOJSET U3YYUTh 3aKOHBI N€OMETPUUYECKOMN
ONTHKH (TIPETOMJICHHE CBETA B MONYIMIMHIPE U MOIyYCHHE N300paKeHNS B JIMH3AX)
W TpOHAOTIOAaTh OCHOBHBIC SIBIICHWUS BOJHOBOM ONTHKK (MHTEephEpeHIUs U
MOJISIpU3alLIKsl ), UCCIIeIoBaTh AUGPaKIMIo cBeTa (IudpaKkIIMOHHAS PEIIETKA).

B coorBercTBHM ¢ TpeIMETHBIMH  pe3yibTaTamMu  OOydeHHs  (u3uke
o0opyAoBaHUE ISl YYCHHMUECKHX OIBITOB OOCCIEUYMBAET IMPOBEACHHUE CIEAYIOIIUX
TUTIOB PabOT, CrPYNIUPOBAHHBIX IO BHUAAM JACATCIBHOCTH, HE3aBUCUMO OT HX
TEMaTUYECKON IPUHAITICKHOCTHU
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1. IIpoBeneHue MPSAMBIX U3MEPEHUN (PU3NUIECKUX BETUYHUH (M3MEPEHHE MAaCCHI,
o0beMa KHUIAKOCTH, TEMIEPATYphl >KUIKOCTH, CHIJIBI, CHJIBI TOKA, HAMPSDIKEHUS) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(POBBIX TPHUOOPOB.

2. IlpoBepka 3aJaHHBIX NPEANOTOXKEHUN (MpsMble H3MEpPEHUs] (HU3NUECKUX
BEJIMYMH W CPABHEHHE 33/IaHHBIX COOTHOIIEHUN MeXAy HuMu). Hampumep: nmpoBepka
YCJIOBUHM TIJIaBaHUSI TEJ, YCJIOBUN PAaBHOBECHUSI phlyara v OJIOKOB, 3aKOHOMEPHOCTEM
MOCJIEIOBATENBHOrO U NMAapaIETbHOIO COEIMHEHHS IPOBOIHHUKOB U T. [I.

3. Pacder mo moiydeHHBIM pe3yibTaTaM MPSMBIX M3MEPEHHN 3aBHCHUMOIO OT
HUX MapaMeTpa (B OCHOBHOM IIKOJIE).

Hampumep: yckopeHue Teina HpU PaBHOYCKOPEHHOM JIBKEHHH, YCKOpPEHHUE
CBOOOJHOTO TMAaJACHUS, >KECTKOCTh NPYXHUHBI, KOI(PPHUIMEHT TPEHUS CKOIBXKEHUS,
MeXaHu4yecKasi paboTa U MOIIHOCTD U T. 1.

4. HabmioieHue sIBICHUM U TTOCTAHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE) 11O
oOHapyXeHHI0 (PaKTOpOB, BIMSIONIMX Ha MPOTEKaHWE JaHHBIX sBiIeHW. Hampumep:
OpSIMOJIMHEWHOE PACIPOCTPAaHEHUE CBETa, JIUCIEPCUsl CBETa; M3yUYEHHE CBOMCTB
M300paKEeHUA B IJIOCKOM 3€pKajie U T. .

5. HccnenoBanue 3aBHCUMOCTH OIHOW (DPM3MYECKON BEMUYHHBI OT APYroil c
MPEICTABICHUEM PE3YJIbTaTOB B BHJE rpaduka M pacuera HMCKOMOIO Mapamerpa.
Hampumep: 3aBUCMMOCTM MyTH PaBHOMEPHO JBWXKYLIErocs Tella OT BpPEMEHU
JBUKEHUSI TeJa; CUJIbI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJIbHOT'O JIaBJICHUS,
KauecTBa 00pabOTKU MOBEPXHOCTEHM Ted U HE3aBUCUMOCTH CHUJIbI TPEHUS OT ILIOLIAIU
COTPUKOCHOBEHHUSI TEII, CHJIBI YIPYTOCTH OT YJUTMHEHUS MPY>KUHBI; BHITATKUBAIONIEH
CWIbl OT 00bEMa TMOTrPY)KEHHOW 4YacTH Tella W OT IUIOTHOCTU KHUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€J1a, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO U T.J.

JlaGopaTropHoe 000pyaOoBaHHE O0ECIIEUUBACT CAMOCTOSTEIBHBIM YUCHUYCCKUM
DKCIIEPUMEHT, KOTOPBIH MOXET WMETh pa3iaudHbie (HOpMbl:  (HPOHTAIBHBIN
AKCIIEPUMEHT ((PPOHTATBHBIE OMBITH M JTAOOpaTOPHBIE PaOOTHI), paOOTHI MPAKTUKYMA,
yueOHO-HUCCIEN0BaTEIbCKUE PA0OThl U TMPOEKThI IKCIEPUMEHTAIBHOTO XapaKTepa.
[Ipu >TOM HOpPMATHUBHO-00SI3aTENBHBIM BHE 3aBHUCHMOCTH OT YPOBHSA H3y4YEHHS
¢busuku (6a30BBIN WK YTITyOJIEHHBIN) U 00pa30BaTENbHON MPOrpaMMBbl (OCHOBHAS HITH
CpemHssi IIKOia) SBISETCS (PPOHTANBHBIA HKCIEPUMEHT. VIMEHHO TOCpEeaCTBOM
(bpoHTAIBHOTO IKCIIEPUMEHTA JOCTUTAOTCS IpPEeIMETHBIE pE3yNIbTAThI
AKCIIEPUMEHTAJILHOTO XapakTepa, a Yy4YalluMHUCS OCBAaMBAIOTCS CIIOCOOBI JIEHCTBHUIA,
COOTBETCTBYIOIIIME YKa3aHHBIM BBIIIE MATH TUIIAaM paboT. JlabopaTopHbIil MpakTUKyM
1enecoodpas3eH TOIbKO MPH YIIIyOJICHHOM YPOBHE M3YUYEHUS MIPEIMETA.

OnTuManbHbIM I JOCTIDKEHHWS]  IeJied  MpoBeneHus  (PpOHTAIBHOTO
DKCIIEPUMEHTA  SIBJISIETCS  MPEACTABICHUE  JAOOPATOPHOTO  OOOpPYNOBAaHMS U
MaTepHalioB B BU/I€ TEMAaTUYECKUX KOMILIEKTOB I10

MEXaHHUKE, MOJEKYJISIpHOU (PU3HKE, 3JIEKTPUUYECTBY U oNTHUKE. Mcrnonb3oBaHHe
TEMaTUYECKUX KOMIUIEKTOB CIOCOOCTBYET (OPMHUPOBAHUIO TAKOro Ba)KHEUIIETro
yMeHUs, Kak 1oa00op ydamuMmucs oOOpyAOBaHUSI B COOTBETCTBUU C UEJBIO
UCCJIENOBaHUS W3 W30BITOYHONM HOMEHKIATYPHl TMPEIIOKEHHOTO KOMIUIEKTA;
MO3BOJISIET TPOBOJUTH HJKCIEPUMEHTANIBHYIO paboTy Ha JII0OOM »JTame ypoka;
YMEHBIIIAET TPYAOBBIC 3aTPaThl YUHUTENS MPU MOATOTOBKE K YPOKaM, MOCKOJIBKY HE
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TpeOyeTcs MepeKOMIIOHOBKA 00OPYIOBaHUS B COOTBETCTBUM C 33/1a4aMU KOHKPETHOTO
ypoKa.

[Ipy maHvpoBaHWM MpPaKTUYECKUX pabOT BaXXHO HMETh B BHIY, UTO
NpeaIMEeTHBIE PEe3YNbTaThl IKCHEPUMEHTANIBHOIO XapaKTepa MOTYT OBITh OCBOCHBI
TOJIBKO TP ONTHUMAJIBLHOM COYETAaHHH KPAaTKOBPEMEHHBIX (PPOHTAIBHBIX OIBITOB U
OJIHOYACOBBIX JIAOOPATOPHBIX padOT.

Baxxnoe 3HaueHrne UMEET TOT (PakT, YTO B COCTaB (PPOHTATIHLHOTO 00OPYAOBAHUS
HapsIly C aHAJOTOBBIMHU BXOAST U LU(pOBbIE cpeacTBa uaMepeHusi. K HUM oTHOCSTCS
AIIEKTPOHHBIN CEKYHJIOMEp C NaTYMKaMH, JJIEKTPOHHBIC BEChl W JATYUKU IUPPOBOI
nabopatopuu. Takum o00pa3om, NpH TPOBeNCHUM (POHTAIBLHOTO JKCIEPUMEHTa B
OCHOBHOM IIIKOJIE YYCHHUKH 3HAKOMSTCS C DJIGKTPOHHBIMH CIIOCO0AMU HM3MEpPEHUH |
BBIYHCIICHUN.

briok o0opynoBaHus 1 yaeHUYeckux padot no ¢uszuke chopMUpOBaH Ha Oaze
nepeyHs 000pyI0BaHMs ISl MPOBEACHUS OCHOBHOTO TOCYapCTBEHHOTO SK3aMEHa IO
¢uzuke. Hcnonp3oBaHue npubOOpoB U OOOPYAOBAHHUA C €IWHBIMH JUISI BCEX
o0yJaronuxcs XapaKTePUCTHUKAMU TIO3BOJSIET CTaHAAPTU3HPOBATH  MPOIETYPHI
BBITIOJTHEHHS SKCIEPUMEHTANbHBIX 3aJaHUi Ha 3K3aMeHE U 00ECNeYUTh HaJCKHYIO
OLICHKY pe3yJbTaTOB HAa OCHOBAHUHU HKCIEPTHOM MPOBEPKU OTBETOB OOYYAIOLIUXCS.
[Ipu 3TOM OCHOBaHHMEM [JIsl BBIBOJIa O MPABWJIBHOCTH MPOBEACHHS AAHHOTO OIBITA
SBJISIFOTCSL PE3YJIBTATHI, MOJYYCHHBIEC YYAIUMUCS TOCPEACTBOM MPAMBIX HW3MEpPEHUN
3aJJaHHBIX (PU3NIECKUX BEITUYHH.

Habop st npoBeeHHsI OCHOBHOTO TOCY/IapCTBEHHOI'O 3K3aMeHa 00ecTeuynBaeT
pa3pabOTKy HECKOJIbKMX OJHOTUIHBIX 3aJaHUN MPHU HCIOJB30BAHUU OIMHAKOBOI'O
00Opy/lOBaHUSI C pa3HbIMU XapaKTEPUCTHKAMHU. ITOT TMOAXOHA Lieraecoo0pa3Ho
WCIOJIb30BaTh M MPU MPOBEICHUHM (PPOHTAIHHBIX OIBITOB M JTAOOPATOPHBIX PaldoT.
Hanpumep, mpu mpoBeIeHUH UCCIIETOBAHMS 3aBUCUMOCTH CHJIBI TOKA OT HAMpPSKEHHS
MOXHO BBIJICJIUTH B KJACCE€ TPYIIBI, KOTOpble OyayT TMPOBOAWTH JaHHOE
WCCIICJIOBAHHE, HMCIIONB3Ys PE3UCTOPHI C Pa3HBIM COMPOTHBIICHHEM, U JamMmouky. [1o
pe3yiapTaTaM MOXHO CpPaBHHUTH IIOJYYCHHbIE 3aBUCHUMOCTH, OOCYIUTh TPaHHIIBI
BBITIOJIHEHUA 3akoHa Owma [ ydacTka IeMd, ONPENeIUTh COMPOTUBICHUS
PE3UCTOPOB.

Cnemyer OTMETHTh, YTO TIpU TPOBEACHUH (PPOHTAIBHBIX OMNBITOB U
nabopaTopHbIX pPabOT B OCHOBHOWM IIKOjJEe TpedyeTcs 3amuch pe3ysibTaTOB BCEX
IPSIMBIX U3MEPEHHI C y4EeTOM a0COIIOTHOM MOTPEUTHOCTH. 3/1€Ch MPU UCTIOIb30BaHUU
TPAAUIIMOHHOTO O0OpyJ0oBaHUsl (MEH3YPOK, JMHAMOMETPOB, TEPMOMETPOB) H
CTPENOYHBIX  aMIIEPMETPOB M BOJBTMETPOB  AOCONIOTHYIO  TOTPEIIHOCTH
I1e7I€CO00Pa3HO CBSI3BIBATH C IIEHOW JeJeHUs mprbopa, a Mpu mepexoie K mudpoBbM
MHCTpYMEHTaM (LM(POBbIE BEChl M AATYUKH) YYUTh pabOTaTh C OMUCAHUSIMU STUX
npuOOpOB, BBIAEHAS JaHHble 00 aOCOMIOTHOM MOIPEIHOCTH, MO0 MpearaTh
3HAUEHHE MOTPEITHOCTH B TEKCTE 3aaHUi.

[Tpu nmpoBeneHUH HCCENOBaHUSl 3aBUCUMOCTEN OJHOW (PU3NYECKON BEIIMYUHBI
OT Jpyrod ywammuecs [JOJKHBI OCBOUTH IIOCTPOCHHE TIpaUKOB C YKa3aHHEM
a0COJTIOTHBIX MOTPEIIHOCTEH, a MPHU MPOBEICHUH padOT Ha MPOBEPKY MPEATOIOKEHUN
— yMeTb CpaBHMBATh 3HAUEHUS ABYX MPSIMBIX H3MEPEHHH C Y4eTOM aOCOITIOTHOU
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MOTPEITHOCTU (HampuMep, IMyTeM CpPaBHEHUSI MHTEPBAJIOB MOJYYCHHBIX 3HAUCHUW Ha
gyuciioBoit ocw). I[lpoBenenune w3MepeHWUN W UCCeNOBaHW B Kypce Gusuku 7-9
KJIACCOB JOTOJHSIOTCS MCIOIb30BAHUEM OTHOCHUTEIIBHBIX TMOTPEIIHOCTEH, ydaluecs
JIOJKHBI HAay4YUTHCS PACCUUTHIBATH OTHOCUTEIBHBIE MOTPEIIHOCTU B MPOCTEHIINX
CIIy4asix MpsIMbIX U3MEPEHUIN U CPAaBHUBATh TOYHOCTh PA3JIUYHBIX U3MEPEHU.

OcHauienue  Juisi  U3y4eHUs]  OMOJIOTMM  MPEJCTABICHO  KOMILUIEKTaMHU
JIEMOHCTPALMOHHBIX BJIQXXHBIX MPENApaToB, repoapueB U KOJJICKIUN IO pa3HbIM
TeMaM Kypca Owuojoruu, a Takke IudpoBoil nabdopaTopuei Jyisi TPOBEICHUS
npaktuyeckux pador. Kpome Toro, mpu u3ydeHuH OHMOJIOTMU MOXKET HCIOJIb30BATh
nudpoBass smaboparopuss 1o Ouomoruu (Kak JOMOJHUTEIBHBIA JJIEMEHT IS
yrayOJE€HHOT 0 U3YYEHUs Kypca).

B yueObHOM mpouecce ydwamuecs JOJKHBI IMOJXYYUTh  BO3MOXKHOCTD
YYBCTBEHHOTO BOCHPHATHS M3y4aeMbIX SIBICHHH M 00beKkToB. OJHAKO H3ydaeMble
ABJICHUA U OOBEKTHI HE BCEIr/1a MOI'YT OBITh HEMOCPEACTBEHHO BOCIPOU3BEIEHBI WIH
MOKa3aHbl B y4eOHOM TOMeIIeHHHU. B 3ToM ciydae ydeOHOEe 0OOpymoBaHUE aeT
BO3MOXHOCTb UX BOCIIPOM3BECTH ONOCPEIOBAHO, YepPe3 KOJUIEKIINIO, repOapHbIid JIUCT,
MUKpOIIpenapar, Mojielib, BUAeo()parMenT u T.11.

Bnaxxubeie npemapaThl OpPENCTaBIAIOT  cOo00M  HaATypaidbHble  OOBEKTHI,
CMOHTHUPOBAHHbBIEC HA CTEKJISTHHOM TJIACTUHKE U ONMYIIECHHBIE B CTEKJISIHHBINA [IWJIMHJP C
KOHCEPBUPYIOIIEH KUAKOCTHIO, JIMOO TMIPEACTABJICHHbIE B IUIACTUKE. 3]1eCh
MpeajaraloTcs TOTaJlbHbIE MpenapaThl, MO3BOJSAIONINE H3y4aTh BHEIIHEE CTPOEHHUE
opraHm3Ma wiud ero yactu, (Hampumep: «KopeHb 0000BOro pacteHuss ¢
KiyOeHbkaMuy», «l'agioka»); aHATOMUYECKHE TMpernapaThl, NpeIHa3HAYeHHbIC s
U3Y4YEHUS BHYTPEHHEro CTPOEHUs OpraHu3sMa WM €ro OpraHoB (HampuMmep:
«BHyTpeHHee cTpoeHHe JIATYIIKNY, « BHyTpeHHee CTpOeHre MTUILIBI»); OUOJIOrHYecKue
npenaparbl, AarOllMe MNPEACTAaBICHUE O CTaAusAX pPa3BUTUS OpraHu3Mma (Hampumep:
«Pa3Butne KocTHUCTON pBIOB), «Pa3ButHe Kypuisl»). Brnaxxbie mnpenapartsl
MCIOJIB3YIOTCS KaK pa3/aTOYHbIA MaTepuai B MPOIEcCe AEMOHCTPALMU MPU U3y4YEHUU
HOBOTO Marepuaja WIM B TPOLECCE BBINOJHEHUS NPAKTUYECKUX 3aJaHHM,
pa3pabOTaHHBIX Ha UX OCHOBE.

['epOapuu — cobpaHue MPEecCOBaHHBIX, 3aCYIICHHBIX PACTCHUN WM WX YacTeu
MOMOTAIOT U3y4aTh PACTEHUE B KaOMHETE U y3HABaTh €r0 B MPHUPOJE, a repdapu3arus
— Hau0OoJsiee TMPOCTOM CMOCOO COXpAaHEHHs] PACTEHHM M WX YacTel B TEYCHHE
JUINTETILHOTO BpeMEHW. B nepeuHe mnpeiaraercd CUCTEMaTHUYECKUN repoapuid
(manpumep, «OCHOBHBIE TpPYIIIbI pacTeHui») u repbapuil Mo oOmel OuoNoruu
(KOTOpBIA TO3BOJSIET MPOWLIIOCTPUPOBATH W3MEHUYMBOCTb, MCKYCCTBEHHBIH OTOOD,
CUCTEMATUYECKUE KaTEropud W BUA000pA30BAHME, NUBEPreHUMs U KOHBEPrEHLUS,
TOMOJIOTUYHBIE W AHAJIOTUYHBIE OpraHbl, PYJMMEHTapHbIE OpraHbl, apoMopdo3,
yuauoanantausd (PEeHOTHN W TEHOTHII, MNOJUIUIOWIUS, OTAAJIEHHas TuOpuan3anus,
B3aMMOJICHCTBUE pACTECHU ¢ aOMOTHYEeCKUMHU (aKTOpaMu Cpebl, B3aUMOJICHCTBHUE
pacTeHuil ¢ OMoTUYeCKUM (akTopamu cpebl). I'epdapHbIil MaTeprall HCHOIb3YIOT KakK
pa3aTOYHbIN MaTepuai JJig JEMOHCTPAIMN W3Yy4aeMbIX OOBEKTOB, JJIsI BBHITIOJHEHUS
NPAaKTUYECKUX 3aJaHUN TPU 3aKPEIUICHUH MaTepuajia WM JAUArHOCTUKH YYEOHBIX
pE3yJIbTATOB.
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Takxe mnpeACcTaBiIeHbI KOJUICKIIMM — HA0OpBHl TNPEIMETOB WJIM BEIIECTB,
MOJIOOpAaHHBIX TI0 OMpEAeNIeHHbIM Tmpu3HakamM. OOBeKTaMH WX MOTYT OBITh
pacnpaBiIeHHbIC U 3aCYIICHHbIE HACEKOMBIE, paKOOOPa3HbIE, PAKOBUHBI

MOJITIOCKOB, OTJICIBHBIC YaCTH CKEJIETOB XUBOTHBIX. B KOJUIEKITMSIX COUYETAIOT
HaTypajdbHbIE OOBEKTHI C HMX HW300paKEHHWEM B BHJI€ PUCYHKOB WM MYJSKEH —
umutanuid. [lpemyiokeHHble B TepedHe MOPQOJIOTMYECKUE KOJUICKIIUH  JaroT
MIPEICTABJIICHUE O BHEITHEM CTPOCHUHM OPTaHOB WJIM MX YaCTEH, TTO3BOJISIFOT MTPOBOIUTH
CpaBHEHUS! OOBEKTOB, BBISCHATH MX OOIIME YEPThl W 4YEPThl pa3iauuus (Harpumep:
«[IpencraBuTenu OTPSIIOB HACEKOMBIX» M Jp.); OOMEOMOIOTHYECKHE KOJUICKITUU
MO3BOJISIIOT BBICHATH B3aMMOCBSI3W B OPTaHMYECKOM MHpE, pacCMaTpUBaTh Pa3BUTHE
OpraHU3MOB, TPOCIEKUBATH OOIICOMOTOTHUECKUE 3aKOHOMEPHOCTH (HarpuMep:
«[Ipumepsl 3alIUTHBIX MPUCIOCOONEHUN Yy HaceKoMbIx»). Komnekuuu, kak W
repOapuu, UCIMONB3YIOT KaK pa3JaTOYHbI MaTepuai Jyisi JEMOHCTPAIMKH HW3Y4aeMbIX
O0BEKTOB, JIsl BBITIOTHEHUS IPAKTUYSCKUX 3aJJaHUH TIPH 3aKPEIICHUN MaTepraia uiu
JTMATHOCTUKH YIEOHBIX Pe3yJIbTaTOB.

O3HaKOMIICHHE  YYalIUXCSd C  MHUKPOCKOIMYECKUM  CTPOCHHUEM  IKUBBIX
OPraHW3MOB — OJHA W3 TJIABHEHIMX 3a7a4 HAyKH, I[TO3BOJSIONMIUX TOABECTH
IIKOJIbHUKOB K TOHHMMAaHHUIO €IWHCTBA OpraHu4eckoro mwupa. Jus mnpoBeaeHuUs
1a0opaTopHBIX paboT B LUQPPOBYIO JTa0OpATOPHIO BKJIOYEH MHUKPOCKOM, a B
KOMIUJIEKTE TOCYJbl U 000pynOBaHMs OOIIEro Ha3HAUYECHHUS HUMEIOTCS HEOO0XO0IHMMOe
OCHaIlleHUE JJIs1 TPOBEACHUS Ja00paTOPHBIX PadoT.

[Mudposas naboparopus BKJIIOYAET HaOOp TUTst U3TOTOBJICHUS
MUKponpenaparoB. CBexue Tmpenaparbl H3rOTaBIMBAIOT I  HEMEIJIEHHOTO
paccMmotrpenusa. K HUM OTHOCSTCS KUAKOCTHBIE (OOBEKThI OOBIYHO MOMEIIAIOTCS B
BO/Y, a TperapaThl COXPAHAIOTCS B TEUCHUE HECKOJIbKUX JIHEW), cyxue (Hampumep,
JacTUIly TMTHYLErOo Iiepa, TNPOCTO TOJOXKHUTh HA MPEAMETHOE CTEKIO U
MUKPOCKOIIMPOBATh), KUBBIE Mpenaparhl (Ma3Ku — Karuld KUJAKOCTH, HaIpUMEp
KpOBM) ¥ BUTAJbHBIC Tmpenaparhl (KOTOPHIC HCHOAB3YIOTCS IS W3Y4YCHUS
MaJIOKJIETOYHBIX OOBEKTOB (ITPOCTEUIINX,

KOJIOHUW BOAOpOCIHel), nisi HaOmoneHus nBwKeHus (Tydenbku, ameObn).
[IpuroToBneHre  MHKpoIpenapara  BbIpadaThIBaCT y  ydYallerocs  HaBBIKU
CaMOCTOSITETILHON pabOThl, AaKTUBU3UPYET WX TIIO3HABATENbHYIO EATCIBHOCTh U
3HAKOMHT C TEXHUKOW U METOJIMKOM HAYYHOT'O UCCIIEOBAHUSI.

Crnemyer OTMETUTBH, YTO HAPSAIY C HCIOJIB30BAaHUEM IEPEYHCICHHOTO BBIIIEC
y4eOHOTro 00OPYJ0BaHUSI BAXKHYIO POJIb B M3yYEHHWU OMOJIOTUM WUTPAIOT MPHUPOIHBIC
OOBEKThI, TaK KaKk B OOJBIIMHCTBE CIIy4aeB TOJIbBKO OHHM MOTYT OOECIEUUTH
HAauOOJNBITYI0 KOHKPETHOCTh W  TOJHOTY 3HAHWM  ydaluxcs, IOMOTaroT
(GOpMHpOBAaHHIO Yy HHUX MPABWIbHBIX OWOJNIOrMYEeCKUX 3HaHMM. K TakuMm KUBbIM
O00BEKTaM OTHOCSIT PacTEHUs, KUBOTHBIC JKHBOTO YrOJIKa, aKBapuyMma, Teppapuyma.
OddexTUBHBIM CpPEACTBOM 3HAKOMCTBA C MPUPOIHBIMH OOBEKTAMHU SIBIISIOTCS
OKCKYpPCUU B OMOJIOTHYECKHUE M KPACBEIUECKHE My3€eH, OOTAaHMYECKHE Callbl, 300TapPKU
Y OKPYXKAIOIIKE IIKOIY €CTECTBEHHBIE M HCKYCCTBEHHBIE MPUPOJIHBIE COOOIIECTBA.

TpanuuuoHHble OMONOTMYECKHE MYISDKM M MOJENM B HACTOSIIEE BpeMs
YCTENTHO 3aMEHSIOTCS U(PPOBBIMU 00pa30BaTEILHBIMHU PECYPCAMMU:
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BUJeOparMeHTaMM, aHUMallluel, BUPTyalibHbIMU J1abopartopusiMu. [{udpossie
o0Opa3oBaTeibHbIE PECYpChl HE MOTYT CTaTh IOJHOIEHHOW 3aMEHOW pealbHbIX
OPUPOAHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH IMO3HAKOMHTHCS C Oojiee IIHUPOKUM
KpYroM OOBEKTOB, CO3AAIOT MPEANOCBHUIKH JUIsl MHTEHCHU(PUKAUUA 00pa30BaATEIBHOIO
nporecca U 00ECHeUMBAIOT HE3aMEMJIUTENIbHYI0 OOpaTHYIO CBSI3b, KOMIIBIOTEPHYIO
BU3YyaJM3alMi0 UH(QOpMALMK, aBTOMATU3ALUIO YIIpaBiIeHUs Y4eOHON NeATEeNbHOCThIO
Y KOHTPOJIb €€ pe3yJIbTaTOB.

OcHamienue sl U3y4yeHuss XUMHUH TIPEAICTABICHO B BHJIE JIEMOHCTPAIMOHHOTO
000pyA0OBaHUs, KOMIUIEKTAa XUMUYECKUX PEAKTHUBOB C HEOOXOIUMBIM 000OpPYA0BaAaHUEM
u3 oOUIero KOMIUIEKTa MOCyIbl U OOOpYHOBaHUS s YYEHHUYECKHX OIBITOB U
KOMIUIEKTa Koyuiekiuil. Kpome Toro, npu u3ydeHur XMMUU UCTIONb3yeTcs oOas asis
€CTECTBEHHOHAYYHOTO TIHMKiIa nudpoBas maboparopus, a Takke IUdpoBas
nabopaTopusi Mo XUMHUH (KaK JTOMOJHUTEIbHBINA 3JIEMEHT JIJIsl YTIyOJIEHHOT O N3YUYEeHUs
XUMUH).

JIeMOHCTpalIMOHHBIN IKCIIEPUMEHT SIBIISETCA BAXKHOU YaCThIO OOYUICHHS XUMUH.
31ech BaXXHO TOMHHUTH, YTO MPU €ro MNPOBEAECHUU O05A3aTENIbHO JOJKHBI OBITh
COOJIIO/IEHBI BCE HEOOXOIUMBIE STAITBI:

"] mocTaBKa I11eNd SKCIIepUMEHTa,

] onucaHue HeoOXOAUMOrO JIJIsl €ro BBINOJHEHUsI 000pYIOBaHUS U PEaKTHBOB,

| mIaHUpOBaHME MOPSIKA TPOBEICHHUS,

] onucaHue UCXOJHBIX BEIIECTB,

[/ TIPOrHO3MPOBAHHME OKUIAAEMBIX B PEAKUMOHHOM CMECHM H3MEHEHUH U
PE3YJIbTATOB SKCIIEPUMEHTA,

] onucaHue U3MEeHEeHHH, MPON3O0ILIeIINX C BellleCTBaMH,

" popmynupoBKa BEIBOJIOB U3 DKCIIEPUMEHTA,

] co3maHMe pUCYHKa OSKCIHEepUMEHTAIbHOW YCTAaHOBKM M COCTaBJIEHHE
YPaBHEHHUSI PEAKIUU.

B mpouecce mnpoBeneHus AEMOHCTpalWi, Yydallhecss OCBAaMBAIOT ATallbl
MPOBEICHUS OMbITA, MOITOMY HauOonee 3P(HEKTUBHBIM SABISETCS HE MPOCTOE
ONMCAaHUE OIbITa YYUTENIEM, a WCIOJIb30BaHuEe J3BpUcTHUeckoi Oecenpl. [lpu
peaii3aluy TAaKOro CIIEHApUs JlaKe€ HE OYEHb CIIOXHBIM OIBIT 3aHUMAET JOBOJIBHO
MHOTO BpEMEHHM, HO CJEeJOBaHHE €My II03BOJIsieT OO0ECHeuuTh IOHUMaHUE
OOy4YaloIIMMHUCS TPUEMOB HAay4YHOrO T[O3HAaHUS M HCIOJIb30BAaHHE HUX YXKE B
CaMOCTOSITETIbHOM JIEATEIBHOCTH B IIPOLIECCE YYEHHYECKOro »JKcmepuMeHrta. Ha
HaYaJIbHOM dTarie u3ydeHust Xumun (B 8-9 kiaccax) UMEHHO TaKOM MOJIXO/]T MO3BOJISET
JOCTUYh MaKCUMalbHOM S(PQPEKTUBHOCTH OT MpPOBEACHHUS Ja0OpATOPHBIX U
NpaKTHYECKUX paboT, a Takke chopMHUpPOBATH Yy ydYalIUXCSA OTBETCTBEHHOE
OTHOIIEHUE K HKCTIEPUMEHTY.

[Ipu oueHMBAaHMM YYEHHUYECKMX NPAKTUUECKUX paboT 1enecooOpa3Ho
VUHUTHIBATh IMOJAXOJbI, MCIOJNB3YIOIME B HSK3aMEHAIIMOHHBIX MaTepuaiax. Tak, B
HACTOsIIIIEe BpEeMsl Mpe/jiaraercs dKCIEepUMEHTANIbHOE 3aJlaHue, IpelyCMaTpUBalolee
BbIOOp JIBYX BEIIECTB U3 ISITH MNPEIJIOKEHHBIX M NPOBEJACHHE C HUMH PEaKIui,
OTpaXkarol[uX XHUMHUYECKHE CBOMCTBA YKAa3aHHOIO B YCIOBUU 3aJlaHUSl BEIECTBA.
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OneHnBaHMe WIIET HA OCHOBAHWHU OTYETa yUYEHUKa O TpojeNaHHON paboTe (YypaBHEHHUs
peaxIuii, BRIBOABI O HAOTIOICHUSIX) U HA

OCHOBAHHMH TMPSMOTro HAONIOACHUS 3a JEHCTBUSMH YYEHHKA IO MPOBEICHUIO
omnbITOB. [Ipu 3TOM BBIAENAIOTCA 3Tambl OTOOpa BEIIECTB W CMEIIMBAHUS BEIIECTB B
COOTBETCTBHUH C IMyHKTaMH UHCTPYKIIMH K paboTe.

BaxHeimM HampaBlieHHEM KaK JEMOHCTPAlMOHHOTO, TaK U YUYEHUYECKOTO
HKCIIEPUMEHTA JOJDKHO CTaTh MCIONIb30BaHHE HUGPOBOM JabopaTopuu, KOTOpas
MO3BOJISIET OPTraHM30BaTh XHUMHUYECKUH OHKCIEPUMEHT Ha NPHUHIMIHAIBHO HOBOM
YpPOBHE, MEPEUTH OT KAaYeCTBEHHOM OILIEHKHW HAOJIOMAEMBIX SIBICHUU K CHUCTEMHOMY
aHaNMM3y KOJIMYECTBEHHBIX XapakTepucTuk. [lpu pabore ¢ nmartumkamu 1udpoBoit
nabopaTopuu 00ecreYrBaeTCsl aBTOMATU3UPOBAHHBINA cOOp U 00paboTKa JaHHBIX, X0/
HKCIIEPUMEHTA MOXET OTOOpakaThCsl B BHUJE TpadMKOB WM MOKAa3aHUW MPUOOPOB, a
pe3yNbTaThl JKCIEPUMEHTOB MOTYT COXpaHAThCA JMTenbHOe Bpems. Haubonee
aKTyaJbHBIM JJIi XUMHUH SIBIISIETCS MEPEX0J] K KOJUYECTBEHHBIM XapaKTEPUCTHKAaM,
KOTOPBIA MOKHO MPOUJUTIOCTPUPOBATH CIEIYIOIIUMHU IPUMEpPAMU: U3YUEHUE CTPOCHHUS
IUIaMeHu, ompeneneHne pH B pasHBIX cpenax, ONpeaeNeHHe CKOPOCTH PEeakIlvy,
W3y4CHUE BIMSHUS KOHLIEHTPAIMK U TEMIIEPaTyphl HA CKOPOCTh pPeaKkivu.

Hudposas nabopaTopus MO3BOJISAET peaTU30BaTh MEXKIPEAMETHBIE CBS3H C
APYTMMU TIPEIMETaMH €CTECTBEHHOHAYYHOTO IMKIJIA, MOCKOJIBKY JaeT BO3MOXXHOCTH
BBITIOJIHATh MHTETPUPOBAHHBIE y4eOHBIE HCCIIEOBAHUSI IO ECTECTBEHHBIM HAayKaM,
NPUMEHATh U OCBaMBATh JIEMEHTHI CTATUCTUKU ¥ HH(POPMAIIMOHHBIE TEXHOIOT HH.

B npornecce ¢popmupoBaHus 3KCHEPUMEHTATBHBIX YMEHUH yUYalUCs yYUTCS
MPEACTABIATh HHPOPMAIIUIO 00 UCCIEIOBAHUN B YETHIPEX BUAAX:

* B BepOaJdbHOM: OMHCHIBATH SKCIEPUMEHT, CO37aBaTh CIOBECHYIO MOJEINb
AKCIIEPUMEHTa, (PUKCHPOBATh BHUMAaHHE Ha H3MEPAEMBIX (DU3UYECKUX BETUUMHAX,
TEPMHUHOJIOTHH;

* B TAOJIMYHOM: 3aIlOJHATH TAOJMIIBI JAHHBIX, JICKAINUX B OCHOBE TOCTPOCHUS
rpaduKoB (TP ATOM y YJaIIUXCsl BOSHUKAET MEPBUIHOE MPECTABICHHE O MacITabax
BEJIUYHH);

* B rpadM4ecKOM: CTPOUTH T'paPUKX MO TAOJUYHBIM JaHHBIM, YTO IO3BOJISET
MEPEeUTH K BBIIBMIKCHHUIO TUIIOTE3 O XapaKTepe 3aBHCHUMOCTH MEXIY (U3NICCKUMU
BeTMYMHAMHU (TP ATOM YYWUTEIh TOKA3bIBAET MPEUMYIIECTBO B BU3YAIH3AlUU
3aBUCUMOCTEHN MEXy BEIMUMHAMHM, HATISAHOCTh U MHOTOMEPHOCTb);

* B aHAIUTUYECKOM (B BHJE MaTeMaTHYECKHX YPaBHEHMI): TPUBOAUTH
MaTEeMaTU4YECKOe ONMUCAHWE B3aUMOCBS3U (PU3MYECKUX BEIUYUH, MATEMaTHUYECKOE
000011IeHrE TTOJTYYEHHBIX PE3yJIbTaTOB.

udposbie 1abopaTopyun MO3BOJISIOT CYIIECTBEHHO IKOHOMUTH BpEMs, KOTOpOe
MOXXHO TMOTpaTUTh Ha (OPMUPOBAHUE HCCIENOBATEIbCKUX YMEHHUN YyYalluXcs,
BBIPKAIOMINXCS B CICAYIOIINX TEHCTBUAX:

* onpeJieTIeHue MPOoOIIeMBbI;

* IOCTAHOBKA HCCIIEI0BATENIbCKON 3a1a4H;

* IJTAHUPOBAHKE PEIICHUS 33/1a4H;

* IOCTPOEHUE MOJIEIIEH;

* BBIJIBIDKEHUE TUTIOTE3;
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* SKCIIEpPUMEHTAJIbHAS [TPOBEPKA TUIOTE3;

* aHAJU3 JJAHHBIX YKCIIEPUMEHTOB WJIN HAOJIOICHUN;

* (hopmynupoBaHue BHIBOIOB.>

8. B OPTAHU3ALMOHHOM PA3J/IEJIE B nyHkre «3.1.Y4eOHbI maH
OCHOBHOT0 00111eT0 00pazoBanus» NoAnyHKT «3.1.1. Kanennapusiii yaeOHbIN rpapuK»
N00aBUThH CIAEAYIOMIMM COJAEPKAHUEM:

B KaHHUKYJSIPHOE BpEMsI U BO BpEMsl JIETHETO O3/I0POBUTEIBHOIO OTHbIXa B
[lenTpe 00pa3oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HaIpaBICHHOCTEU
«Touka Poctay OyayT GyHKIMOHUPOBAaTh 00beIUHEHUs OOywaromuxcs. OyHKIUU U
pErjiaMeHT WX JEeATeTLHOCTH OYET 3aKperyieH COOTBETCTBYIOIIMMH JTOKYMEHTaAMHU.

Taxxe B kaHuKyJsipHOe BpeMst B LleHTpe o0pa3oBaHMs €CTECTBEHHO-HAYYHOU U
TeXHOJIOrnYecKoi HanpaBieHHocTel «Touka Pocta» OyaeT npoxoauTh MOJATOTOBKA K
OCHOBHBIM

roCy/1apCTBEHHBIM ’K3aMeHaM 1o IpOrpamMm uupoBoro,
€CTECTBEHHOHAYYHOT 0, TEXHUYECKOTO U TYMaHUTAPHOTO TIpoduieii.>

9. B OPTAHU3ALIMOHHOM PA3JIEJIE B nyHkre «3.1.Y4eOHbIl 1uIaH
OCHOBHOrO  o0miero oOpazoBaHus» mToANyHKT «3.1.2. Ilman BHEypoOuHOIi
JESTENbHOCTIY 100aBUTh CIEAYIOIIUM COICPKAHUEM:

< B pamMkax ucnosb3oBaHus 06opynoBanus L{enTpa oOpa3oBaHUs €CTECTBEHHO-
HAy4YHOHM U TEXHOJIOrMuecKoi HampasieHHocTel «Touka Poctay He menee 1/3 o0bema
BHEYPOUHON JI€ATEIBHOCTH OOYy4YaIOIIMXCS OpPHEHTHUPOBAHO Ha TMOJJEp)KaHUE
€CTECTBEHHOHAYYHOM ¥ TEXHOJIOTHYECKOW HAIpaBJIECHHOCTEH 00pa3oBaTEIbHBIX
mporpamMM, MpU HSTOM OOBEM MPOrpaMM E€CTECTBEHHOHAYYHOW HaIpaBICHHOCTH
cocrtaBiigieT He MeHee 20% oT 0011ero 0o0bemMa BHEYPOUHOU JAESITENbHOCTH.

Ha 6a3e MyHuIumnaisHOro oo0I1eoopa3oBaTeaIbHOr0 yupexkaeHus IleTpoBckoit
cpenHedt  00mieoOpa3oBaTENbHOM  MIKOJABI ~ PEAIM3YIOTCS  JOMOJHUTEIbHbBIC
o01ieoOpa3oBaTenbHbIe  00IIEpa3BUBAIOIINE MPOrpaMMbl €CTECTBEHHO-HAYYHOW U
TEXHOJOTUYECKON HAIIPaBIECHHOCTEM.

BreypouHas 1eATenbHOCTh B KAHUKYJISAPHOE BPEMSI MOXKET pEaln30BbIBATHCA B
paMKax TeMaTHYeCKuX IMporpamMMm (Jlarepb ¢ JHEBHbIM TMpeObIBaHHEM Ha 0Oasze
MyHununaipbHOro  0011e00pa3oBaTeIbHOTO  yupexaeHus IlerpoBckoit  cpemHeit
o0meo0pa3oBaTebHOM IIKOMBI, B TMOXOJaX, MOE3JKax W T. [.), a TaKkKe C
Ucrnojib30BaHueM obopynoBanus llenTpa oOpa3oBaHMsS €CTECTBEHHO-HAyYHOU U
TEXHOJOTMYECKON HaINpaBJICHHOCTEN «Touka Pocray. [Ipenycmotpeno
(GYHKIMOHUPOBAHUE YYEHHUECKUX OOBEIWHEHUW B KaHUKYISIPHOE Bpemsi Ha Oasze
Ilentpa 0Opa3oBaHUs €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOW HaMpaBJICHHOCTEH
«Touka Pocra». >

B umensix KOMIUIEKCHOrO compoBOXIeHUs nedarenbHocTH LlentpoB «Touka
pocTa» TMeJaroraMu OCYIIECTBJICHHE HCIOJb30BaHUE MyOJUKAlMd H  y4eOHO-
METOANYECKHUX MaTepuaioB (MHCTpYKLIUH, METOANYECKHE nocoous,
WH(QOpMAIIMOHHBIE ~ MaTepUayibl, TEPEYHU  PEKOMEHJYEMBIX  JIMTEPATYPHBIX
HMCTOYHUKOB, BUIE€OMATEPUAIIbI U JIp.):

] Pacnopsikenne MunuctepctBa npocsetienus: Poccuiickoiit @eaepanuu NoP-6
ot 12 auBaps 2021 roma o co3zmanuu Ha 6a3ze 00IIe00pa30BaTEIbHBIX OpTraHU3AlUM,
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PacIoIOKEHHBIX B CEIbCKOM MECTHOCTH M MajbIX ropojax, LIEHTPOB o0pa3oBaHUs
€CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKON HAITPABIECHHOCTEM ;

] Meroauueckue peKOMEHJIallMKM MO CO3/IaHuI0 peruoHanbHoi cetu LleHTpoB
obpazoBanusa lluppoBoro m rymanurapHoro npoduieil «Touka pocrtay Ha 0asze
00111e00pa30BaTENbHBIX OpPraHU3alMil CEeIbCKOM MECTHOCTH M MalbIX TOpPOJOB
(yrBepxknensl Munmnpocsenienus: Poccun 25.06.2020 Bb-174/04-8h);

1 C.B. JlozoBenko , T.A. Tpymuna «Peanu3anusi o0pazoBaTeNbHbIX MPOrpaMM
€CTECTBEHHOHAYYHON M TEXHOJOTMYECKON HalpaBjIe€HHOCTEW 10 (Qusuke ¢
UCIOJIb30BaHUEM o0OopynoBaHus LeHTpa «Touka pocta». Meronuueckoe mnocoOue.
Mockaa, 2021»;

] B. B. bycnakoB , A. B. IlsiHeeB «Peanuzaiusi oOpa3oBaTelbHbIX IMporpaMMm
€CTECTBEHHOHAYYHOW W TEXHOJIOTUYECKOW HAMNpaBIECHHOCTEW 10 OHOJOTHH C
UCIONIb30BaHuEeM oOopynoBaHusi 1eHTtpa «Touka pocra». Meroauyeckoe mocoOue.
Mocksa, 2021»;

] I1. . becranmoB, M.B. [lopodeeB «Peanm3anmsi 00pa3oBaTelbHBIX IPOrpaMMm
€CTECTBEHHOHAYYHOM M  TEXHOJOIMYECKOW HAIpPABICHHOCTEM 10 XUMHH C
UCTIOJb30BaHuEM oOopynoBaHus 1eHTpa «Touka pocra». Meromuueckoe mocoOue.
MockBa, 2021».

10. B cBs3u ¢ peanmzamueil 3amad mo (GOPMUPOBAHUIO (YHKIIMOHATHHOU
IPaMOTHOCTH OOYYaloOIIUXCS B OCHOBHYIO OO0IIe00pa3oBaTeIbHYI0 MNPOrpaMMmy —
o0pa3oBaTelbHYI0 MPOrpaMMy OCHOBHOTO 00111er0 00pa3oBaHuUs

BHOCSITCS:

1. wu3MeHeHHs B OCHOBHYIO 0O0IIe00pa3oBaTeIbHYI0 MpPOrpaMMy  —
o0pa3oBaTeIbHYI0 MPOTPaMMy OCHOBHOTO o0OIero oOpa3oBaHus W paboune
MPOrpPaMMbl YUUTENIEH B YACTH:

1.1.B yactu «Ilnanupyembie pe3ynbTaThl OCBOCHUSI O00YYAIOIMIMMHCS OCHOBHOM
00pa30BaTENbHON MPOrpaMMbl OCHOBHOrO o001miero obpazoBanusi» (JImuHOCTHBIE
pe3yNbTaThl OCBOCHHMS OCHOBHOM 00pa3oBaTebHOM MPOrpaMMbl) BHECTH ITYHKT
cienyromiero conaepxanus: «ChHOpMUPOBAHHOCTh (DYHKIIMOHATBLHOM T'PAMOTHOCTH,
mpeanonarampile ymenue (GopMyaupoBaTh U OOBICHITH COOCTBEHHYIO IMO3UIIMIO B
KOHKPETHBIX CHUTYaIlUsAX OOIICCTBEHHOW J>XM3HU HA OCHOBE TMOJIYYCHHBIX 3HAHHWHA C
MNO3UIIMM HOPM MOpalidi M OOIIEYETIOBEYECKUX LIEHHOCTEH, MpaB U 00s3aHHOCTEH
rpaKIaHuHA.

30



1.2 B wactu «IlmaHnupyembie pe3yabTaThl OCBOCHUS OOYYAIOIMIMMHUCS OCHOBHOM
o0pa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO 0011ero oopasoanusi» (MeranpenMeTHbie
pe3yNbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTebHOM MPOrpaMMbl) BHECTH ITYHKT
CIEIYIOUIEr0 COAEpKaHMUs: «YMEHUE HAXOAWThb W W3BJIEKATh HH(MOpPMAIUIO B
pa3IMYHOM KOHTEKCTE; OOBSACHATh U OIUCHIBATH SBJICHUS Ha OCHOBE IOJYYEHHOMH
uHpOpMaIlMU; aHAJM3UPOBATh M HWHTETPUPOBATh MOJYyUYECHHYIO HH(OpMaIHIo;
dbopmynupoBaTh MpoOieMy, UHTEPIPETUPOBATh M OLEHUBATh €€; JeNaTh BHIBOJIBI,
CTPOUTH MIPOTHO3BI; Mpe/IaraTh MyTH PEIICHUS)

1.3. B wactu «CucremMa OLEHKHM JOCTHKEHUS IUIAHUPYEMBIX PE3YyJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTENbHON MPOrPaMMbI OCHOBHOTO 00IIIET0 00pa30BaHU»
(OCcoOeHHOCTH OIEHKH JIMYHOCTHBIX pPE3yAbTAaTOB) BHECTH IIYHKT CIEAYIOIIETO
cogepxkanusi:  «ChHOpPMUPOBAHHOCTH  COLMAIBHBIX  KOMIIETEHIUH,  BKJIIOYas
(GYHKIHOHATBHYIO TPAMOTHOCTbY.

1.4. B vactm «Cucrema OLEHKM JOCTHKEHUS IUIAHUPYEMBIX pPE3YyJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTEIbHON MPOTPAMMbI OCHOBHOTO 00IIIeT0 00pa30BaHU
(OCOOEHHOCTH OILIEHKH METAamnpeAMETHBIX pPEe3ylbTaTOB) BHECTH KOPPEKTHBHI B
CIEAYIOMUNA TMyHKT: «YPOBEHb C(HOPMUPOBAHHOCTH YHHUBEPCAIBbHBIX Yy4EOHBIX
JNCUCTBUM, TPENCTABISIIONIMX COAEp)KaHUE M OOBEKT OIEHKH MEeTanpeaMEeTHBIX
pe3yabTAaTOB, MOKET OBITh KAUECTBEHHO OIICHEH W U3MEPEH B CICIYIOMIMX OCHOBHBIX
dbopmax:..... NHCbMEHHas padoTa Ha MEXKIPEIAMETHOM OCHOBE JUIS OICHKHU
c(hopMUPOBAHHOCTH (DYHKIITMOHATLHON I'PAMOTHOCTH.
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