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a. Mutpodanosa



1. BHecT B OCHOBHYIO 0O0pa3oBaTElIbHYIO NPOrpaMMy CpPEIHEro oOIlero
00pa30BaHUs CIAEAYIOUINE U3MEHEHHUS

1.1. B IEJIEBOM PA3JIEJI B nyHKT «1.1. [IOACHUTEJIbBHAA 3AITMCKA»
N00aBUTH CIEAYIOIIEE COEpKAHUE:

Ha 06aze mMyHMIMMANbHOTO Ka3eHHOTO OO0IICO0Pa30BATEIBHOTO YUPEKICHUS
«I[lonoBHeBckast cpeaHsisi oOuieoOpa3zoBarenpHas Ikoja» OKTAOpPbCKOro paiioHa
Kypckoii obnactu B 2022 roxy co3nan LleHTp oOpa3oBaHMsi €CTECTBEHHO - HAYYHOU U
TEXHOJIOTHYECKOW HampaBiaeHHocTer "Touka pocta" (manmee - LleHTp) ¢ 1enbro

pa3BuTUg Yy  OOyYalomMxcsi €CTeCTBEHHO -  HAay4yHOH, MaTEeMaTHUYECKOH,
WH(OPMAITMOHHOW T'PaMOTHOCTH, (OPMHPOBAHUA KPUTHYECKOTO U KPEATUBHOIO
MBIIIJICHUSI ~ COBEPIIECHCTBOBAHMS  HABBIKOB ~ €CTECTBEHHO -  HAay4yHOH W

TEXHOJIOIMYECKON HAIPABIECHHOCTEM.

Lentp He sBAsSETCS MOPUIWYECKUM JHUIIOM M JEHUCTBYET ISl JOCTHXKECHHUS
YCTaBHBIX LEJIEH MYHUIMIAIBHOIO Ka3€HHOI'O0 00IEe00pa3oBaTEIbHOIO YUPEKICHUS
«[TonoBHeBcKkast cpeansisi oOmieoOpa3zoBarenbHas Mmkoja» OKTAOPHCKOro paiioHa
Kypckoit obnactu (nanee - YupexiaeHue), a TakKe B ILEJSIX BBIIOJHEHUS 3ajad U
JIOCTH)KCHUS TOKa3aTeNell W pe3yibTaToB HalMOHANbHOro mpoekrta "OOpazoBaHue".
LlenTp B cBOEH NEATEIBLHOCTH MOMYUHSETCS TUPEKTOPY MYHUIIMIAIBHOIO KAa3€HHOI'O
00111e00pa30BaTEILHOTO YUPEKICHUS «ITonoBHEBCKast CpenHsist
obmreo0pa3oBarenbHas mkona» OkTsopbckoro paitoHa Kypckoit obnacru.

Lenu, 3agaun, GpyHKIUN nestenbHocTy LlenTpa

OcHOBHOM 1enblo JesTenbHOCTH LleHTpa sABIseTCS COBEPIICHCTBOBAHHE
YCIIOBMM JUIsl TIOBBIIMICHHS KadecTBa OOpa3oBaHUs, pACIIUPEHUS BO3MOXHOCTEH
o0y4aromuxcs B OCBOGHUM YYE€OHBIX TIPEAMETOB ECTECTBEHHO - HAy4yHOU U
TEXHOJIOTMYECKON HamlpaBJI€HHOCTEW, MporpaMM JOMOJHUTEIBHOIO O00pa30BaHuUs
€CTECTBEHHO - HAy4YHOM M TEXHUYECKOW HAIPAaBICHHOCTEM, a TaKxke I
MPAaKTHYECKON OTpabOTKH yueOHOro marepuana mo y4yeOHbIM npeameraMm "dusuka',
"Xumus", "buonmorus" ¢ wucnogb3oBaHMEM NPHUOOPETaEMOro  00OPYIIOBaHHUS,
pPacxXoIHbIX MaTEPUajoB, CPEICTB OOYUEHHUS U BOCTIMTAHUSI.

3agauamu LleHTpa siBasrOTCS:

peanu3anus OCHOBHBIX 00II€00pa3oBaTENbHBIX MPOrpaMM IO  y4E€OHBIM
MpEeIMETaM €CTECTBEHHO - HAYYHOM M TEXHOJIOTUYECKOW HANpPABICHHOCTEW, B TOM
YHCJI€ B paMKaX BHEYPOUHOM J1€ITEIbHOCTH 00 Yy4arOIINXCS:

pa3zpaboTka U peannzanus pPa3HOYPOBHEBBIX JOTIOTHUTEIIbHBIX
o011eo0pa3oBaTeIbHBIX MPOTrpaMM  E€CTECTBEHHO - HAYYHOM HM TEXHUYECKOH
HaNpPaBIEHHOCTEH, a TAK)Ke UHBIX MPOTPaMM, B TOM YUCII€ B KAHUKYJISIPHBIN TIEPUO/I.

BOBJICYCHHE OOYYAIOUIMXCA M TMEJAarormyeckux paOOTHUKOB B TMPOEKTHYIO
TS TENbHOCTD:

OpraHm3aIys BHEy4eOHOU NeATETbHOCTH B KAHUKYIISIPHBIN MEepHoA, pa3padoTka
U pealn3aiusi COOTBETCTBYIONIMX OOpa3oBaTENbHBIX IMPOTpamMM, B TOM YHUCIE IS
Jarepei, OpraHM30BaHHBIX OOpa30BaTENbHBIMU OPraHU3alMsSIMUA B KAHHUKYJISPHBIN
NIEPUOL;



MOBBIIIIEHUE TPOPECCUOHAIBHOIO MAaCTEpCTBa TMEAAroruyeckux padOTHUKOB
[lenTpa, peamu3ylOmMUX OCHOBHBIE U JOMOJTHUTEIbHBIC O001e00pa3oBaTEIbHBIC
MIPOrPaMMBl.

Coznanne nentpa «Touka poctay mpeAmnoyiaraeT pa3BuTHe 00pa3oBaTEIbHOU
UHGPACTPYKTYPHI 00111€00pa30BaTEIbHON OpraHu3alii, B TOM YHCJIE OCHAIICHUE
o011e00pa3oBaTeNbHON OpraHU3aluu:

* 000pyJI0BaHUEM, CPEACTBAMHU OOYYEHHUS W BOCIUTAHMS ISl U3yUYEHUs (B TOM
YHUCJI€  OAKCIEPUMEHTAIbHOT0) TNPEIMETOB, KYypCOB, JHUCUUIUIMH  (MOJyJiei)
€CTECTBEHHO-HAyUYHOU HaIpPaBJICHHOCTH npu peanuzanuu OCHOBHBIX
o011eo0pa3oBaTeNbHBIX TPOrpaMM W JIOMOJIHUTEIBHBIX  00IIe00pa3oBaTeIbHbIX
mporpaMM, B TOM YHCJE [JIs paclIMpPEHUs COJepkKaHUs Y4YeOHBIX MPEIMETOB
«DPusukay, «XuMus», «bunoaorusay;

* o0opyJoBaHUEM, CpEACTBAMU OOYYEHHUS W BOCIMTAHMUS JUIsl pean3aluu
MIpOrpaMM JIOMIOJTHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOU HANPABICHHOCTH;

* KOMITBIOTEPHBIM U UHBIM 000pPY0BaHUEM.

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

-pa3iuyHBIMM  00pa3oBaTEeNbHBIMU  OpraHu3alusiMu B  (OpME CETEBOro
B3aMMOJCHCTBUS;

-C WHBIMU 00pa30oBaTEIbHBIMH OpTaHU3AIMSIMHU, Ha 0a3e KOTOPBIX CO3aHbI
IIEHTPBbI 00pa30BaHUsl €CTECTBEHHO - HAYYHOM M TEXHOJOTMUECKON HAIpPaBIICHHOCTEH
"Touka pocta";

-c  ¢enepanbHBIM  ONEPATOPOM,  OCYHIECTBISIOMUM  (YHKIHUHA 1O
MH()OPMAIIMOHHOMY,  METOAMYECKOMY M  OpPraHM3allMOHHO - TEXHUYECKOMY
COMPOBOXKJICHUIO MEPOIPUSATUN 10 CO3AaHUI0 U (PYHKIIMOHMPOBAHUIO IICHTPOB
0o0pa3oBaHUs €CTECTBEHHO - HAYYHOM M TEXHOJIOTMYECKOW HampaBieHHocTel "Touka
pocta", B TOM 4YHCJE IO BOMPOCAM TIOBBIMIECHUS KBAIU(DHUKAIINN TETaroruueCKuxX
PabOTHUKOB;

- ¢ OO0OydYammuMHUCS UM POAUTENSIMH  (3aKOHHBIMH  MPEICTABUTEISIMH )
oOydJarmmMxcs, B TOM YHUCIE€ C MPUMEHEHHEM IUCTAaHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTUI.>

1.2. B IEJIEBOM PA3JIEJIE B nynkre «l.2. Ilmanupyemble pe3yabTaThl
OCBOEHHUSI 00yUaIOIIMMHKCS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEAHEr0 00IIEero
oOpa3oBaHus» MNOANYHKT «1.2.2. JIMYHOCTHBIE pE3yJbTaThl OCBOECHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl»  KOHKPETU3UPOBATh  CICAYIOIIMM  YTOYHEHHBIM
COJIEP )KAHUEM:

[Inanupyembie pe3yiabTaThl OCBOCHHS Y4eOHOro mpenMmera «XuMus» ¢
OIMMCaHWEM YHUBEPCAIbHBIX YUEOHBIX NEUCTBUMN, TOCTUTaeMbIX oOydaronumucs 10-11
KJIACCOB (C HCIIOJIb30BaHUEM OOOpPYAOBAaHMS LEHTpa OOpa3oBaHUsA €CTECTBEHHO-
HayYHOM M TEXHOJOTMYECKOMN HarpaBiieHHocTer «Touka Poctay)

JIM4HOCTHBIC PE3yJIbTAThI

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

onpeJieNieHre MOTUBALIUK U3Y4YeHUsI Y4eOHOTO MaTepuaa;



OLICHMBAaHUE YCBAaMBAEMOI'0 y4yeOHOro marepualia, UCXOAS M3 COLMAIbHBIX U
JUYHOCTHBIX LIEHHOCTEM;

MOBBIILIEHWE CBOEro 0O0pa30BATENBbHOTO YPOBHS W YPOBHA TOTOBHOCTU K
M3YyYECHUIO OCHOBHBIX HCTOPUYECKHX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XUMHUH U
o0111ecTBa;

3HaHUE MPABWJI MOBEJICHUS B UPE3BBIUAMHBIX CUTYAIUSX;

OIICHUBAHHE COIMAIBLHON 3HAYUMMOCTH IIpo(eccuii, CBSI3aHHBIX C XUMHUCH;

BJIaJICHUE MpaBUiIaMu 0€30MacHOro oOpalleHus] ¢ XUMUYECKUMU BEIIECTBAMU U
000pyA0BaHUEM, IPOSIBIIEHNE HKOJIOTUYECKON KYJIbTYPHI.

[InanupyemMbie pe3yabTaThl OCBOCHHMS y4deOHOro mpenMera «Dusnmka» ¢
OMHMCAHUEM YHUBEPCAJIbHBIX YUeOHBIX IEUCTBUM, TocTUraeMbix ooydatomumucs 10-11
KJIacCOB (C HCIHOJB30BaHMEM OOOpPYAOBaHUS LIEHTpa 0Opa30BaHUS €CTECTBEHHO-
HAYYHOM M TEXHOJIOTHYECKOM HampaBiieHHocTel «Touka Poctay)

JIn4HOCTHBIE pE3yJIbTAThI

OOyuaromuiics TMOJYYUT BO3MOXKHOCTH ISl (DOPMHUPOBAHUS  CIIETYIOIIUX
JUYHOCTHBIX PE3YNbTATOB:

pa3BUTHUE T[IO3HABATENIbHBIX HHTEPECOB, HMHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

yOEKIEHHOCTh B BO3MOXXHOCTH TIO3HaHUS MPHUPOAbI, B HEOOXOIUMOCTH
Pa3yMHOT'O MCIIOJIb30BaHUSI JIOCTHKCHUW HAYKW W TEXHOJOTMW JUIS JaJbHEHIIEro
pPa3BUTHsS 4YEJIIOBEUECKOr0 OOLIECTBA, YBa)X€HHWE K TBOpPLAM HAYKHM W TEXHUKH,
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 BO3MOKHOCTSMU;

MOTHBalLUsi  00pa3oBaTENbHOM  JEATENbHOCTM HAa  OCHOBE  JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAXO/A;

(dbopMHUpOBaHKE LIEHHOCTHOI'O OTHOIICHUS APYT K APYTY, K YUUTENI0, K aBTOpaM
OTKPBITUH U U300pETEHUH, K pe3yibTaTaM oOydyeHus. >

1.3. B HEJIEBOM PA3JIEJIE B nynkre «l.2. Ilmanupyembie pe3yiabTaThbl
OCBOEHUS 00YUYaIOIIUMHUCS OCHOBHOM 00pa3oBaTeIbHOM MpOorpaMMbl CpeIHEro O0IIero
oOpazoBanus» moamyHKT «1.2.3. Meranpeamernsie pe3ynbTaThl ocBoeHus: OOID»
KOHKPETU3UPOBAThH CIEAYIOIIUM YTOYHEHHBIM COAEPKAHUEM

[InanupyeMbie pe3ynbTaThl OCBOCHHS ydeOHOTO mpenMera «Dusmka» C
OMKMCAHUEM YHUBEPCAJIbHBIX YUEOHBIX IEUCTBUM, TOCTHUraeMbix ooydatomumucs 10-11
KJIACCOB (C HCIIOJIb30BaHMEM OOOpYIOBaHMS LEHTpa OOpa3oBaHUs €CTECTBEHHO-
Hay4YHOU M TEXHOJOrM4ecKoi HamnpaBiieHHocTel «Touka Poctay)

MeranpenMeTHble€ pe3yIbTaThl

OOyyaromuiics MOJAYYUT BO3MOKHOCTh ISl (DOPMHUPOBAHUSA  CIIEIYIOUIUX
MeETanpeaIMeTHBIX

pe3yNbTaTOB:

* OBJIAJICHWE HABBIKAMHU CaMOCTOSATEIHLHOTO NPUOOpPETEHHsS HOBBIX 3HAHUH,
OopraHu3anuu y4eOHOW  JeATEIbHOCTH, TIOCTAHOBKHM  II€JIei, IUIAHWPOBaHUS,



CaMOKOHTPOJISI M OLIEHKU PE3YJIbTATOB CBOCU JEATEIbHOCTH, YMEHUSIMU TPEABUICTD
BO3MOXHBIE PE3YJIbTATHI CBOUX JIEMCTBUM;

* TOHUMAHHE PA3IMYUNA MEXKIYy HWCXOAHBIMU (PpaKTaMu M THIOTE3aMH IS MX
OOBSCHEHUS, TEOPETUYECKUMHU MOJICTISIMU U pealbHbIMU OOBEKTaMU, OBJIAJCHUE
YHUBEPCAJIbHBIMM yYE€OHBIMHU JICHCTBUSAMH Ha IIPUMEpax THIOTE3 I OOBSCHCHHUS
W3BECTHBIX (DAKTOB M DKCIEPUMEHTAJIBLHONW TMPOBEPKU BBIJIBUTAEMbBIX THUIIOTE3,
pa3pabOTKH TEOPETHUECKUX MOJICIICH MPOIIECCOB MIIH SBICHUI;

* (¢opMupoBaHHE YMEHUN BOCIPHHHMATh, TepepadaThiBaTh U TMPEIBIBIATH
uH(pOpMAIUIO B CIOBECHOM, 00pa3HOM, CUMBOJMYECKON (opmax, aHAIU3UPOBATh U
nepepabaThiBaTh IOJYYECHHYIO HHGOPMAIIMI0 B COOTBETCTBUM C ITOCTaBJICHHBIMH
3a/1a4aMH, BBIJICISATH OCHOBHOE COJIEpYKAHHUE MPOUYUTAHHOTO TEKCTA, HAXOAUTh B HEM
OTBETHI Ha TIOCTABJICHHBIE BOIPOCHI U U3JIarath €ro;

* MpUOOpETEHHE ONbITa CaMOCTOSTEIBLHOTO IIOMCKa, aHaiW3a W OoTOopa
nH(GOPMAITUH C UCTIOIB30BAHUEM PA3TMYHBIX HCTOYHUKOB U HOBBIX HH(OPMAITMOHHBIX
TEXHOJIOTUH JIJIs pELICHUS TO3HABATEIbHbBIX 3a/1a4;

* pa3BUTUE MOHOJOTUYECKON M JHAIIOTMYECKON peyd, YMEHHS BBbIpa)KaTh CBOU
MBICJIH, CITOCOOHOCTH BBICIYIIMBATh COOECEMHHWKA, TIOHHUMATh €r0 TOYKY 3pPEHUS,
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
(dhopmynHpoBaTh HOBBIEC 3a7a4 B yu€0e M MO3HABATEIbHON JEATEIbHOCTU, PA3BUBATH
MOTHUBBI M1 UHTEPECHI CBOEH MO3HABATEIBHOM AEATEIbHOCTH.

OO0yuaronuncs CMOXeT:

* aHAJIM3UPOBATh CYIIECTBYIOIINE U IUIAHUPOBATh Oymylue oOpa3oBaTeIbHBIC
pE3yJIbTATHI;

* HACHTU(PHUIMPOBATH COOCTBEHHBIE TPOOJIEMBI W ONPENETSATh TJIaBHYIO
npoosiemy;

* BBIJIBUTaTh BEPCHUU peEHIEHUS MpoOJieMbl, (OPMYIUPOBATH THUIIOTE3bI,
MPEABOCXUIIATH KOHEUHBIN PE3YJIbTAaT;

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

* hopmMyIHpoBaTh Y4eOHBIC 3aa4M KaK Iard JOCTHUKEHHUS MOCTABICHHOM 11en
JIESITEILHOCTH;

* 00OCHOBBIBATH 11€JICBBIC OPUECHTHUPHI U IIPUOPUTETHI CCHIJIKAMHU Ha IIEHHOCTH,
yKa3biBas U O0OOCHOBBIBAS JIOTMUECKYIO MOCIEA0BATEILHOCTD I1aroB.



2. YMeHHEe CaMOCTOATENbHO IUIaHUPOBATh NMYTHU JIOCTHKEHUS LEeJed, B TOM
quClie albTePHATHUBHBIC, OCO3HAHHO BHIOMpATh Hambonee 3PGEKTHBHBIE 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 OCYIIECTBISITH BBIOOpP Hambosee 3(P(PEKTHBHBIX CIOCOOOB
penieHusi y4eOHbIX U MO3HABATEIbHBIX 33]1a4;

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

* BBICTpauMBaTh >KU3HEHHBIE IUIAHBI HA KpPAaTKOCPOUHOE Oynyiiee (3asBiAThH
LIEJIEBbIC OPUEHTHUPHI, CTABUTh AaJCKBATHbIE UM 3aJauyd MW IMpeiiaratb 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, MPOBEICHUS
HCCIICIOBAHUS );

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

* OIUCHIBATh CBOM OMBIT, OGOPMIISISI €T0 /I Mepefadyu IPYyruM JIOJsSM B BUJE
TEXHOJIOTUH PEIICHMS MPAKTUYECKUX 3a7a4 OIpeieIEHHOr0 Kiacca;

* IJIAHUPOBATh M KOPPEKTUPOBATH CBOI0 HMHIWBHUAYATbHYIO 00pa3oBaTEIbHYIO
TPaEKTOPHIO.

3. YmeHue COOTHOCUTh CBOHM JEWUCTBUS C IUIAHUPYEMBIMH pE3yJIbTATAMU,
OCYLIECTBJISITh KOHTPOJIb CBOEH AESATEIBHOCTU B NPOLECCE JTOCTHMKEHUS PE3yJIbTara,
OIpEAENATh CIOCOOBI JEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBHA M TpeOOBaHUH,
KOPPEKTHUPOBATH CBOU JICMCTBUSI B COOTBETCTBUH C U3MEHSIOLIECUCS CUTYallUEH.

OO0yuaronuncs CMOXeT:

* OmpeAensaTb COBMECTHO C TME€JaroroM MW 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 JJIs1 OLIEHUBAHUSI CBOEH JIESITEIbHOCTH, OCYIIECTBISATh
CaMOKOHTpOJIb CBOEH JIEATEIbHOCTM B pPAMKax MPEMJIOKEHHBIX YCIOBHH U
TpeOOBaHMIA;

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

* HAXOAWThb JOCTATOYHbIE CPEACTBA JJISI BBIMOTHEHUS Y4E€OHBIX NEUCTBUI B
M3MEHSIIOUIENCS CUTYaIlMU W/WIK IPU OTCYTCTBUU TUIAHUPYEMOT'O PE3YyJIbTATa;

* paboTas Mo CBOEMY IJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JI€ITEILHOCTh Ha
OCHOBE aHajM3a M3MEHEHMH CUTyallud [JIs [OJY4YEHHUs 3allJlaHuPOBAHHBIX
XapaKTEPUCTUK MPOAYKTA/pe3ybTara;

* 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 TPOAYKTA;

* 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 MPABWIBHOCTU (KOPPEKTHOCTHU) BBHIMOIHEHUS YUECOHOU
3a/1a4u;

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

* CBOOOMHO TIONH30BATHCS  BHIPAOOTAHHBIMH  KPUTEPUSIMH  OICHKH U
CaMOOLIEHKH, UCXO/Is U3 1I€JM U UMEIOILIUXCS CPENICTB, pa3jinyas pe3yibTaT 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 YU€OHOH M TIO3HABATEIHHOM IEITETLHOCTH.

OO0yyaromuncs CMOXET:

* 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 JIETIaTh BHIBOJIBI;

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

* CaMOCTOSITEJILHO OIpEeAeisaTh MPUYMHBI CBOErO ycliexa WM Heycnexa u
HAXOJIUTh CIIOCOOBI BHIXOJIa U3 CUTYAIlMU HEYCIeXa;

* PETPOCTIEKTUBHO ONPEEIATh, KaKhe JICUCTBUSA MO PEIICHUI0 YueOHOH 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
AMOIMOHATIBLHON  HampspKEHHOCTH), dddexta  BoccTaHOBIEeHUs  (ocialbiaeHuUs
MIPOSIBIICHHM yTOMJICHUS), s dexTa AKTUBH3AIUU (TIOBBITIICHUS
NCUXO0(PU3NOIOrMYECKON pEAKTUBHOCTH).

ITo3naBarenbHbie Y Y]]

OOyuyaromuiics MOJYYUT BO3MOXKHOCTH ISl (DOPMHUPOBAHUS  CIIETYIOIIUX
MMO3HABATEIILHBIX

VY.



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

YCTaHABIMBATh  MPUYUHHO-CIICICTBCHHBIC  CBSI3U, CTPOUTH  JIOTHYECKOE
paccyxJeHue, yMo3aKiIo4eHne (MHIyKTUBHOE, IEYKTUBHOE, TI0 aHAJIOTHHU) U JeNaTh
BBIBOJIBI.

OOyyaromuncs CMOXKET:

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

* BBICTpaMBaTh JIOTHYECKYIO IIEMOYKY, COCTOSIIYIO0 M3 KJIIOYEBOTO CJIOBA U
COMOYMHEHHBIX €MY CJIOB;

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

* O0BEAVHSITH MPEAMETHI U SIBICHUS B TPYIIBI TIO ONMPEACIEHHBIM MPU3HAKAM,
CpaBHUBATh, KJIACCU(UIIMPOBATH U 00001IaTh (PAKTHI U SIBICHUS,

* BBIJICIISITH SIBJICHUE M3 OOIIEro psija APyrux sIBJICHUN;

* OMpeAeNsITh OOCTOATENHCTBA, KOTOPHIC MPEANISCTBOBAIN BO3HUKHOBCHHIO
CBS3M MEXKIY SBICHUSAMH, M3 ITHUX OOCTOATENHCTB BBIJCIATH ONPEICISIONINE,
CIIOCOOHBIC OBITh TPUYUHOW JAHHOTO SIBIICHUS, BBISBJIATH NMPUYUHBI U CICACTBHUS
SIBIICHUM;

* CTPOHUTH PACCYKIICHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT
YACTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

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

* uW3NaraTh TOJYYEHHYIO HWHGOPMAIMIO, HHTEPIPETUpys €€ B KOHTEKCTE
peraeMoit 3a1auu;

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

« BepOanM30BaTh HOMOLMOHAIBFHOE BIIEYATIEHWE, OKa3aHHOE Ha HEro
HMCTOYHUKOM,;

* OOBSCHATH SIBIICHUS, TIPOIECCHI, CBSI3U W OTHOIICHUS, BBISBIISICMBIC B XOJC
MO3HABATEILHON W HCCIENOBATEIbCKON JEeATEIHHOCTH (MPUBOAUTH OOBSCHEHUE C
U3MeHeHHeM (OpMbI TMPEJCTABICHUS; OOBICHATH, JETaIU3Upys Wik 00001as;
OOBSICHATH C 3aJaHHON TOYKH 3PCHHUS);

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

* JeNaTh BBIBOJ HA OCHOBE KPUTHUECKOTO aHajiu3a pPa3HbIX TOYEK 3pEHus,
MOJNTBEPXKAaTh  BBIBOA  COOCTBEHHOW apryMEHTAIlMedl WM  CaMOCTOSITEIIBHO
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 JIOTMYECKUE CBSI3U MEXIy NpeIMeTaMH W/WIH SBICHUSMU,
0003HaYaTh JaHHbIE JIOTHYECKUE CBS3H C TOMOIIBIO 3HAKOB B CXEME;

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

* CTPOUTHh MOJENIL/CXEMY HAa OCHOBE YCJIOBHH 3aJaud W/WiIM crnocoda eé
pelLIeHHS;

* co3laBaThb BepOajbHbIE, BEHIECTBEHHbIE M HH(POPMALMOHHBIE MOJEIU C
BBIJICICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl ONpENENeHHs crocoda
pelIeHUs 3a7]a4i B COOTBETCTBUU C CUTYaIIHEH;

* 1peoOpa3oBbIBATH MOJAEIM C ILEJbI0 BBISBICHHUS OONIMX 3aKOHOB,
OIpeNEeNAIOUINX JaHHYIO IPEIMETHYIO 00J1acTh;

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

* CTPOUTH CXEMY, QITOPUTM JACHCTBUSA, MCHOPABIATH WJIM BOCCTAHABIMBATH
HEU3BECTHBIM paHee aJIrOpUTM Ha OCHOBE HMEIOLIErocss 3HaHHA 00 00beKTe, K
KOTOPOMY MPUMEHSIETCS AITOPUTM;

* CTPOMTb JOKAa3aTeIbCTBO: IMpPSAMOE, KOCBEHHOE, OT IPOTUBHOrO; *
aHAJIM3UPOBATH/PEPIIEKCUPOBATH OIBIT pa3pabOTKU U pean3aii 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 TEKCTe TpeOyemyro HHPOpMaIurio (B COOTBETCTBUM C IENISIMU
CBOEH JEATENbHOCTH);

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

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

* PE3IOMUPOBATH IIABHYIO 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.

OO0yuaronuncst CMOXeT:

* ONPENENATh CBOE OTHOUIEHUE K IPUPOIHON CpeneE;

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

* IPOBOJIUTH MPUUUHHBIN U BEPOSITHOCTHBIN aHAIHN3 YKOJIOTMYECKUX CUTYaAlIUN;

* IPOTrHO3UPOBATH U3MEHEHUSI CUTYALIMH MPU CMEHE JEeHUCTBUS OJHOrO0 (hakTopa
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
NO3UIMIM U yu€Ta UHTepecoB; GOPMyIUPOBATh, APTYMEHTUPOBATh U OTCTaMBAaTh 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 3pEHHs), 10Ka3aTeIbCTBO (APryMEHThI), (PAKThl; TUIOTE3bI,
aKCHOMBI, TEOPHH;

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

* CTPOWUTH TO3UTHBHBIE OTHOUICHHS B Tpollecce y4eOHOH M MO3HaBaTEIbHOM
TSI TENbHOCTH;

* KOPPEKTHO U apryMEHTHUPOBAaHHO OTCTaWBaThb CBOK TOYKY 3pEHHS, B
JAUCKYCCUM YMEThb BBIABUTAaTh KOHTPApPryMEHTHI, NepedpasupoBaTh CBOK MBbICIb
(BajieHre MEXaHU3MOM SKBUBAJIECHTHBIX 3aAMEH);

* KPUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
IpU3HABATh OMIMOOYHOCTh CBOEIO MHEHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

* IpeJIaraTh aJbTEPHATUBHOE PEIICHUE B KOHPIMKTHON CUTYalllH;

* BBIICTISITH OOIIYIO TOUKY 3PEHHSI B IUCKYCCHH;

* JIOTOBApUBATHCS O MpaBWiIaX U BOIPOCAX ISl OOCYKIEHUSI B COOTBETCTBUU C
ITIOCTABJICHHOM IIepe]l IPYIIION 3a1a4ei;

* OpraHu30BBIBaTh Y4eOHOE B3aMMOJEWUCTBHE B rpynne (OnpenensTh oO0Iue
LEJIH, pACIPENENsATh POJIH, JOrOBAPUBATHCS APYT C APYTOM U T. 11.);

* YCTpaHATh B paMKax Juajiora pa3pbiBbl B KOMMYHHKAlMM, OOYCJIOBJIEHHbBIE
HEMOHUMAHUEM/HETIPUSATHUEM CO CTOPOHBI coOeceqHuKa 3afaud, QOpMbI WU
COJIEP>KAHMS THAJIOTA.

2. YMeHue OCO3HAaHHO HCIIONb30BaTh DPEUYEBBIE CPEACTBA B COOTBETCTBUU C
3a/1a4yeil KOMMYHUKAIMK ISl BBIPAKEHUSI CBOMX YYBCTB, MBICJIEH M IOTPEOHOCTEH st
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MJIAHUPOBAHUSI U PETYISIUUA CBOCU JEATEIbHOCTH; BIAJ€HUE YCTHOM U MUCHMEHHOMN
PEYBI0, MOHOJIOTHYECKON 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

JI0JIbMU (AMAJIOT B Mape, B MaJioi rpyIre 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 (CYXKJEHUE) M 3alpaliuBaTb MHEHUE
napTHépa B paMKax JUajiora;

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

* CO3/1aBaTh NUCHMEHHBIC KIMIIHUPOBAHHBIE U OPUTMHAJIBHBIE TEKCThI C
HCIIOJIb30BAaHUEM HEOOXOIUMBIX PEUEBBIX CPEICTB;

* HCIIOJIb30BaTh BepOalibHbIE CpEeACTBa (CpeNCcTBa JIOTMUECKOW CBSI3U) s
BBIJICJICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUJICHUS,

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

e Jle7aTh OLEHOYHBIM BBIBOJ O JIOCTWXKEHHHM 1M KOMMYHUKAIUU
HEMOCPEICTBEHHO MMOCJIE 3aBEPIICHHs] KOMMYHUKATUBHOTO KOHTaKTa M 0OOCHOBBIBAThH
ero.

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

OOyyaromuncs CMOXKET:

* IIeJICHAIIPABJICHHO KCKAaTh W KCIOJIb30BaTh HWH()POPMAIIMOHHBIE PECYPCHI,
HEOOXOJUMBbIC JJIsI perieHrs Y4eOHBIX M MPAKTUYECKHUX 3ajJlad, C MOMOIIBIO CPEJCTB
UKT;

* BEIOMpPATh, CTPOUTH W UCIIOIL30BaTh aJICKBATHYIO WH()DOPMAIIMOHHYIO MOJIEIh
JUTSL TIepefadyd CBOUX MBICIIEH CPEJICTBAMHU €CTECTBEHHBIX M (DOPMAJIBHBIX SI3IKOB B
COOTBETCTBHH C YCIOBHUSIMU KOMMYHUKAIINH;

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

* HCMOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTWMU (BKJIOYAs BBIOOP aJIeKBATHBIX
3a/lau€ HMHCTPYMEHTAIBHBIX MPOrPaMMHO-aNNapaTHbIX CPEJICTB M CEPBUCOB) IS
pelIeHus

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

* UCTIOJIH30BaTh MH(MOPMAITHIO ¢ YIETOM ITUYECKUX U MPABOBBIX HOPM;
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* co3jaaBaTh HMH(POPMAIMOHHBIC PECYPChl PAa3HOTO THIA W IS Pa3HBIX
ayIuToOpuiA, cOOMI0NaTh WHPOPMANMOHHYIO THUTUEHY W TpaBuiIa WH(GOPMAIMOHHON
0€30MacHOCTH.

[InanupyeMble pe3yiabTaThl OCBOCHHS Y4YeOHOTo TpenMmera «XuMUs» ¢
OMHMCAHNEM YHUBEPCAJIbHBIX y4E€OHBIX NEHCTBUM, HOCTUTAEMBIX OOydarormmmucs 8-9
KJIacCOB (C HCIOJb30BaHUEM OOOpYy/IOBaHUSI IIEHTpa 0Opa3oBaHUS E€CTECTBEHHO-
Hay4YHOU M TEXHOJOrn4eckoi HamnpaBiieHHocTel «Touka Poctay)

MeranpenMeTHbIe Pe3yIbTaThl

Perynarususie YV /|

OOyuvaromuiics TMOJIYyYUT BO3MOXKHOCTH JUIsl (OPMHUPOBAHUS CIETYIOIINUX
PETYJIATUBHBIX

YV A

* IIeJIeTioNaraHue, BKJIIOYas TOCTAaHOBKY HOBBIX IIeJel, mpeoOpa3zoBaHue
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;

* YMEHHUE CaMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BpEMS U YIPABIIATH UM;

* YMEHUE NPUHUMATh PELICHUs B MPOOJIEMHON CUTYalIUH;

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

* opraHu3aius pabo4ero MecTa Npy BBITOJHEHUH XUMUYECKOIO SKCIIEPUMEHTA;

* TPOTHO3UPOBAHHUE pE3YJIbTATOB OOYYEHMs, OLIEHWBAaHHWE YCBOEHHOTO
MaTepuaia, OLlEHKa KauecTBa M YPOBHS IOJYYEHHBIX 3HAHUW, KOppPEKLHMs IUIaHa U
crioco0a JAEUCTBUS TIPH HEOOXOIUMOCTH.

ITo3naBarenbHbie Y'Y /1

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

* IOMCK U BbIJICJICHHE UHPOPMALIUH;

* aHaJIM3 YCIOBUW MW TpeOOBaHWM 3a7aud, BHIOOP, COIMOCTABJICHHE 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;

* CAaMOCTOATEIBHOE CO3JJaHIe AITOPUTMA ACSITEIbHOCTU MPHU PELIEHUH mpodiieM
TBOPUYECKOTO U MOMCKOBOI'O XapaKTepa;

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

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

* n300pakeHHe CcOoCTaBa MPOCTEHUIIUX BELIECTB C TMOMOLIBI0 XUMHUYECKHX
GbopMyIT U CYIITHOCTH XUMUYECKUX PEAKIIUN C TOMOIIBI0O XUMUYECKUX YPaBHEHUI;
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* TpoBeleHHE HaOJIOJICHUM, OINHUCAaHWEe NPU3HAKOB U YCJIOBHHM TeYEHUS
XUMUYECKUX PEAKIMH, BHIIOJHEHUE XUMHUYECKOTO AKCIIEPUMEHTA, BEIBOABI HA OCHOBE
aHanu3a HAONIOJIEHUN 3a HKCIIEPUMEHTOM, pelIeHUe 3ajay, MOJyYeHHUE XUMUYECKON
MH(pOpMALIKU U3 PA3JIMUYHBIX UCTOYHUKOB;

* YMEHHUE OPraHU30BbIBATh UCCIIEA0BAHUE C LIENBIO POBEPKU FMIIOTES;

* YMEHUE JIeNIaTh YMO3aKJIIOUeHUs (MHIYKTUBHOE U 110 aHAJIOTMH) U BBIBOJBL;

* yMEHHE OOBEKTHBHO OILICHHWBAaTh MH(OPMALIMIO O BEIIECTBAX M XUMHUYECKHX
npoleccax, KpUTHUECKH OTHOCUTHCS K TMCEBJIOHAYYHON HH(DOpMAIUK.

KommynukaruBHbie YV /]

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

* MIOJIHO€ M TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBUU C 3aJla4aMH U
YCIIOBUSIMA KOMMYHUKAIUU;

* Q/IEKBaTHOE MCIOJb30BAHUE PEUYEBBIX CPEJCTB JJIsl y4acTus B JUCKYCCUU U
apryMEHTaluy CBOEH NO3ULMH, YMEHHE MPEICTABISATh KOHKPETHOE COJEpKAHUE C
COOOIIEHHEM €ro B MHCbMEHHOM M YCTHOW QopMme, ompeaeneHre crnocoOoB
B3aMMOJCHCTBHSI, COTPYTHUYECTBO B MOUCKE U cOOpe HHPOPMAIIIH;

* OmpeJielieHUe CIocOO0B B3aUMO/ICHCTBUS, COTPYIHUYECTBO B MOUCKE U cOope
uHpopMaly, y4yacThe€ B JUaNOre, IUJIAHUPOBAHHUE OOIIMX CIOCOOOB paloTHI,
MPOSIBJICHUE YBAXKUTEIBHOTO OTHOLIEHUS K IPYTUM yUYalUMCS;

* OINKCAaHUE COJAEP>KAHUS BBIMOIHAEMBIX JEUCTBUI C LEIbI0 OPUEHTHUPOBKHU B
[IPEIMETHO- IPAKTUYECKOM 1€ATEIbHOCTH;

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

* (GopMyIupoOBaTh COOCTBEHHOE MHEHHME M IMO3UIUIO, APIYMEHTHpPOBaTh U
KOOPJIMHUPOBaTh €€ C MO3UUUSMU MHapTHEPOB B COTPYIHHUYECTBE MPU BBIPAOOTKE
o011ero peneHus B

COBMECTHOH AEITEIbHOCTH;

* OCYILIECTBIISAITh B3aUMHBI KOHTPOJIb M OKa3blBaTh B COTPYJHUYECTBE
HEOOXOIUMYIO B3aUMOIIOMOIIIb;

* IUTAHUPOBATH OOIIUE CITIOCOOBI 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,
OOBSICHEHUE) COJIEp’)KaHHE COBEPIINAEMbIX JEHCTBUN, Kak B (oOpMe TPOMKOU
COLIMAJIM3UPOBAHHOM peuu, Tak U B (popMe BHYTPEHHEW peuH;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIMIO, UCIIOJIb3Ysl CPEACTBA YCTHOU U
MUCbMEHHON KOMMYHHMKALIUU MPU paboTe ¢ TeKCTaMu Y4eOHHUKA M JOMOTHUTEIbHOU
JUTEPATypOr, CIPAaBOYHBIMHU TaOIHUIAMH, MPOSBISTH TOTOBHOCTh K YBaXKECHHIO MHOMU
TOYKH 3PEHUS IPU OOCYKIEHUU PE3YJIbTATOB BBHITTOJIHEHHOW PabOThI.>

1.4. B IIEJIEBOM PA3JIEJIE B nynkre «1.2.4. IlpenMerHbie pe3yJbTaThD»
noanyHkT «l1.2.4. 12. ®usuka» KOHKPETU3UPOBATH CJEAYIOIINM YTOYHEHHBIM
COJIEpKAHUEM:
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IUIAHUpPYEMbIE TPEIMETHbIE pPE3yJbTaThl OCBOEHHUS Y4YEOHOro mpenMera
«Dusuka» odyuaronumucs 10-11 kmaccoB (¢ ucmoab30BaHrEM 000pY0BaHUS IIEHTPA
o0pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HampaBiieHHocTel «Touka
Pocray)

OOyYarONIMICS TOJYYUT BO3MOXKHOCTH [IJIi  (POPMUPOBAHUS  CIICIYIOITUX
MIPEIMETHBIX PE3YyJIbTaTOB:

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

(] yMeHHsS TOJIb30BaThCsi METOJaMH HAyYHOrO UCCIENOBaHUS SIBICHUM
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 MOJYYEHHBIE PE3YIbTAaThl U JIENIaTh BBIBOAMI,
OLICHUBATh TPAHUIIbI IOIPEIIHOCTEN pe3yIbTaTOB U3MEPEHHUIA;

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

] yMeHHMs] W HaBBbIKM NPHUMEHSTh TMOJy4YeHHblE 3HAHUS ISl OOBSICHEHUS
MPUHIIAIIOB JICUCTBUS BAXKHEUIIIMX TEXHUYECKUX YCTPOMCTB, pEUICHUS MPAKTUYECKUX
3aJlay  TIOBCEHEBHOM >KHM3HHM, oOOecredyeHusi Oe30MacHOCTH CBOEH  KU3HH,
PalMOHAIBHOT'O IPUPOONOIB30BAHMS U OXPAaHbI OKPYXKAIOLIEH Cpeibl;

] ¢opmupoBaHue yOexIeHHWS B 3aKOHOMEPHOM CBS3M M II03HABAEMOCTH
SBJICHUM MPUPOJIbI, B O0BEKTUBHOCTH HAYYHOI'O 3HAHMS, B BHICOKOM 1IEHHOCTH HAyKHU B
Pa3BUTHH MATEPUAIIBHON U TYXOBHOM KYJIBTYPHI JIIOJIEH;

] pa3BHTHE TEOPETUYECKOTO MBIIIJICHUS Ha OCHOBE (DOPMUPOBAHUS YMEHHI
yCTaHaBIMBaTh (aKThl, pa3jaMyaTh NPUYUHBI U CJIEACTBUS, CTPOUTH MOJEIU U
BBIJIBUTATh TUIIOTE3bI, OTHICKUBATh M (OPMYIMPOBATH JOKA3ATEIHCTBA BBIIBHHYTHIX
TUIOTE3, BBIBOJAWTH W3 SKCIEPUMEHTAJIbHBIX (AKTOB U TEOPETHUUECKUX Mojenel
(bu3uYeCcKre 3aKOHBL;

(] KOMMYHUKATHUBHBIE yMEHHS: JIOKJIAJbIBaTh O PE3YJIbTaTaXx CBOETO
MCCJIEIOBaHUs, y4a-CTBOBATh B JMCKYCCHUHM, KPAaTKO M TOYHO OTBEYATh HA BOMPOCHI,
HCIIOJIb30BaTh CIIPABOYHYIO JTUTEPATYPY U APYTHE UCTOYHUKU WH(DOpMAIuu.

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

1.5. B IIEJIEBOM PA3JIEJIE B nynkre «1.2.4. [lpeameTHbie pe3ynbTaThD»
noanyHkT «1.2.4.14. Xumus» KOHKPETH3UPOBATHh CIEAYIOUIMM YTOYHEHHBIM
COJIEP)KAHUEM:

[InanupyeMble mpeaMeTHbIE pe3yJbTaThl OCBOEHHUS Y4eOHOro mpenMera
«Xumus» ooydaromumucs 10-11 kmaccoB (¢ UCTIOTB30BaHUEM 000PYIOBAHUS IICHTPOB
o0pa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTMYeCKOW HampaBiieHHocTed «Touka
Pocray)

OO6yuaromuiics HayIuTCs:

] TpUMEHSITh OCHOBHBIE METOJbl TIO3HAHWS: HAOJIOJEeHUEe, W3MEPEHHE,
HKCIIEPUMEHT;
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] onuchIBaTh CBOMCTBA TBEPIBIX, KUAKUX, ra3000pa3HbIX BEUIECTB, BbLACISS
MX CYLIECTBEHHbBIC IPU3HAKH;

[] packpbiBaTh CMBbIC] 3aKOHAa COXpPaHEHHSI MacChl BeIEeCTB, ATOMHO-
MOJIEKYJISIPHOU TEOPHH;

[l paznuyaTh XWMHYECKHE W (U3WUECKHWe SBICHHS, HA3bIBATh NMPU3HAKU H
YCJIOBHS TPOTEKAHUSI XUMUYECKUX PEAKIINIA;

] cobnronath npaBuiia 6€30mMacHoi padOThI IPH MPOBEACHUH OTIBITOB;

] monb30BaThCs J1abOpaTOPHBIM 000PYI0BaHUEM M TIOCY 10K,

] mony4daTh, coOupath ra3oo0pa3Hbie BellleCcTBa U paclio3HaBaTh UX;

] xapakTepu3oBaTh (U3NYECKHE U XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHW4Ye-CKUX COCAWHEHUN, MPOBOJUTH OIbBITHI, MOATBEPKIAIOIINEC XUMHUYECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTAHUYECKHUX BEILIECTB;

[] packpblBaTb CMBbICJ TOHSITHSI «PacTBOP», BBIUUCIATH MAaCCOBYKO JIOJIIO
PacTBOPEHHOIO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEIECIEHHON MACCOBOU
JI0JIEN PaCTBOPEHHOTO BELIECTBA;

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

] packpblBaTb  OCHOBHbIE€  TIOJIOKEHUSI TEOPUH  DJIEKTPOIUTHUYECKOU
JUCCOLMALUM, COCTABJISATH YPABHEHHUsI DJIEKTPOJIMTUYECKOM IUCCOLUMALMU KUCIOT,
IeJI0Y e, COJIEN U peakiiuii HOHHOTO OOMEHa;

] packpblBaTh CYHIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM,
ONPENENATh OKUCIUTEIb U BOCCTAHOBHUTENb, COCTABISATh YPABHEHUS OKHCIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUN;

] Ha3bpIBaTh (haKTOPHI, BIUSIONIAE HA CKOPOCTh XUMUUYECKON PEaKInu;

] xapaKTepu30BaTh B3aWMOCBSI3b MEXIY COCTABOM, CTPOCHUEM M CBOMCTBaAMHU
HEMETAJJIOB U METAJLIIOB;

(] NpOBOAUTH ONBITHI MO TMOJYYEHUIO U H3YUYEHUIO XUMHUUYECKUX CBOMHCTB
Pa3IMYHBIX BEIIECTB;

] rpamMOTHO 0o0OpaIaThCs ¢ BEMIeCTBAMHU B MMOBCETHEBHOMN KU3HU.

OOGyuaronuiics MOJYYUT BO3ZMOKHOCTh HAYUUThCS:

] BBIIBUTaTh M TMPOBEPSITH IKCHEPUMEHTAIBHO THUIOTE3bl O XUMHUYECKHX
CBOMCTBax BEIIECTB HA OCHOBE MX COCTaBa W CTPOCHHUS, UX CIIOCOOHOCTH BCTyMNaTh B
XUMHUYECKHUE PEAKIMHU, O XapaKTEPE U MPOAYKTAX PA3TUUHBIX XUMAYECKUX PEAKIINN;

[] XapakTepu3oBaThb BEIIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBaM,
YCTaHABIUBATh MPUYUHHOCIEACTBEHHBIE CBSI3M MEXY JaHHBIMH XApAKTEPUCTUKAMHU
BEILIECTBA;

] cOCTaBIISITh MOJIEKYJISIPHBIE U MOJIHbIE NOHHBIE YPAaBHEHHUS MO COKPAILEHHBIM
VOHHBIM YPaBHEHUSIM;

] TIPOTHO3MPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATh OKHCIUTEIBHBIC HIIH
BOCCTAHOBUTEJBbHBIE CBOMCTBA C YUETOM CTEIEHEU OKHUCJIEHHS BJIEMEHTOB, BXOMISIINX
B €0 COCTaB;

] BBIABUraTb M MPOBEPSATh IKCIEPUMEHTAIBHO TMIIOTE3bl O pe3yJbTarax
BO3JICUCTBUS Pa3IMUHBIX (DAKTOPOB HA UBMEHEHUE CKOPOCTH XUMHUUYECKON peaKinu;
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] Wcrmonp30BaTh NPUOOpETEHHbIC 3HAHUS JUJISi SKOJOTHYECKH TIPaAMOTHOIO
MOBEJCHUA B OKPYXKAKOLIEH CPEIE;

] MCIOJB30BaTh MPUOOPETEHHBIE KITIOYEBbIE KOMIIETEHIIMU MPHU BBHITIOJHEHUU
IIPOEKTOB M pEUIEHUH Y4YE€OHO-HCCIEAOBATENIbCKUX 3a7a4 10 M3YYEHHUIO CBOMCTB,
CHocO0O0B MOJTYyYEHHUS U pacliO3HaBaHUS BEIIECTB;

] OOBEKTMBHO OLIEHHBaTh HWHGOPMAIMIO O BeUIeCTBAX M XUMHUYECKHX
polLeccax;

] 0cO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUW MO XUMHU ISl MPAKTUYECKON
JESITENbHOCTH YEJIOBEKa,;

] co3maBaTh MOJAENHW W CXEMbl JIJIS pElIeHWs Y4eOHBIX W TO3HABaTEIbHBIX
3a/lay; MOHUMAaTh HEOOXOAMMOCTb COOJIOJEHUS MpeANUCcaHuil, NpeajaraeMbix B
MHCTPYKIUSAX 110 UCTIOIb30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIp.>

1.6. B IIEJIEBOM PA3JIEJIE B nynkte «1.2.4. [IpenMerHbie pe3yibTaTh»
noanyHkT «l1.2.4.13. Dbuosorus» KOHKPETU3HPOBATH CIEAYIOIIMM YTOYHEHHBIM
COJIEP)KAHUEM:

[InanupyemMble mnpeaMeTHblE pe3yJbTaThl OCBOEHUS Y4eOHOro NpenMera
«buonorus» obyuatomumucs 10-11 kmaccoB (C HCMOIB30BaHUEM OOOPYIOBAHMS
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, HAa3bIBaTh OTJIMYMUS HKUBOTO OT HEXKHUBOIO, IMEPEUHUCIATh OCHOBHbBIE
3aKOHOMEPHOCTH OpraHu3alMd, PYHKIHOHUPOBAHUS OOBEKTOB, SBJICHUH, MPOLIECCOB
KUBOM MPUPOABI, SBOITIOLMOHHOTO Pa3BUTHS OPraHUYECKOTO MUpPA B €r0 €IHHCTBE C
HEXHUBON TMPUPOIOH; CHOPMUPOBAHHOCTH TPEICTABICHUNH O COBPEMEHHOW TEOPUHU
HBOJIIOIIMU U OCHOBHBIX CBHUJIETENILCTBAX IBOJIIOIUY;

3) BiazieHMe OCHOBAMM MOHSATUHHOTO ammapaTa U HAy4YHOIO SI3bIKa OMOJIOTHH:
UCIIOJIb30BAaHUE  M3YYECHHBIX  TEPMUHOB, IIOHATHH, TEOpHUH, 3aKOHOB U
3aKOHOMEPHOCTEH JIsi OOBACHEHUS HaAOII0aeMbIX OHOJIOTMYECKUX OOBEKTOB,
SIBIICHUU U TTPOLIECCOB;

4) nmoHMMaHUE CIOCOOOB MOJYyYEeHUS OMOJOTUYECKUX 3HAHUMN; HAJIMYUE OIBITA
WCIIOJIb30BAHUSI METOJOB OHOJIOTMM € IENbI0 M3YYEHHS] IKUBBIX OOBEKTOB,
OMOJIOTMYECKUX SIBIEHUH U MPOIECCOB: HAOJIOJEHUE, ONHUCAHHE, IPOBEIACHHE
HECJIOKHBIX OMOJIOTMYECKUX OIBITOB M JKCIEPUMEHTOB, B TOM YHCIE C
MCIIOJIb30BaHNUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB U UHCTPYMEHTOB;

5) yMmeHHe XapaKTepu30BaTb OCHOBHBIE TPYIIbl 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) yMeHue OOBACHATH MOJOXKEHHE YEJIOBEKa B CHCTEME OPraHMYECKOro MHupa,
€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 KJIETKHU, 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 OpraHuzanven KJIeTKd, HATUIHEM B
HEll XpPOMOCOM KaK HOCUTEJIEH HacleACTBEHHON uH(opmanuu, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX HACJIeIOBaHHS MPU3HAKOB;

9) chopMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (haKTOPAX OKpYKAIOIIEH
Cpelbl, UX POJH B KU3HEACATEIHHOCTH U HBOJIOLUN OPTaHU3MOB; MPEACTaBICHUE 00
aHTPONOreHHOM (paKTOpE;

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

11) ymenue pemats y4deOHblE 3a7aud OHUOJIOTMYECKOrO COJEpKaHUS, B TOM
YHCIi€ BBIABIATH NPUYUHHO-CIEICTBEHHBIE CBSA3H, IPOBOAUTH pPAacU€Thl, JIeNaTh
BBIBOJIbI HA OCHOBAHUU TMOJIYYEHHBIX PE3YJIbTATOB;

12) ymenue co3naBaTh M MPUMEHITH CIOBECHBIE M TpapuuecKkue MOIENTH s
OOBSICHEHUS CTPOCHHSI )KUBBIX CUCTEM, SIBJICHUI U MPOIIECCOB >KMUBOU 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, TIpaduKoB, Jauarpamm, Mojenei, u300pakeHui), KPUTUUECKOTO aHaIu3a
uHGOpPMAIIUHU U OIIEHKHU €€ IOCTOBEPHOCTH;

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

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

17) cpopMHUpPOBAaHHOCTH OCHOB 3KOJIOTMUECKOW TI'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
MPUPOJIE, CBOEMY 3/I0POBbIO U 3[I0POBBIO OKPYKAIOIIUX;

18) ymeHmue HCIONB30BaTh MPUOOPETEHHBIC 3HAHUS U HABBIKH JUIS 3I0POBOTO
oOpa3a *u3HH, cOATAaHCUPOBAHHOIO MUTAHUS U (PU3UUYECKON aKTUBHOCTHU; HEMPUSITUE
BPEIHBIX TMPUBBIUEK M 3aBHUCHUMOCTEH; yMEHHE MPOTUBOJACHCTBOBATH JHKCHAYUHBIM
MaHUIYJISIUSAM B 00JIaCTH 3/10POBBS;

19) oBnageHue npueMaMu OKa3aHUs MEPBOM MOMOIIU YETOBEKY, BhIpAIIUBAHUS
KYJIbTYPHBIX PACTEHUN U yXO/a 3a JOMAIIHUMU KUBOTHBIMH.>
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1.7. B COAEPXATEJIbHOM PA3JIEJIE B nyHkt «2.1. IIporpamMmma pa3BuTus
VHUBEPCAIBHBIX YYEOHBIX JEUCTBHIA, BKJIIOYAromas (popMupoBaHHE KOMIICTCHIIHMA
oOydJaromuxcs B 00JACTH MCHOJIB30BAHUS HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, Yy4eOHO-UCCIEAOBATEIbCKOM U MPOEKTHOM AEATEIBbHOCTU» J00aBUTH
moanyHKT «2.1.13. Onucanne 0COOCHHOCTEH, OCHOBHBIX HAaNpaBJICHUN Y4eOHO-
HCCIIEIOBATEIBLCKON U MPOEKTHOM JeATETbHOCTH 00YYarolnXcs, METOJA0B 00yUYeHHs,
00pa30BaTEIbHBIX TEXHOJOTWH, OOECHEeUMBAIOIIUX OCBOCHHE OO0YYarOIIMMHUCS
OCHOBHBIX 0011€00pa30BaTENbHBIX NPOrpaMM IMGPOBOro, E€CTECTBEHHOHAYYHOTO,
TEXHUYECKOTO0 U TyYMaHHUTapHOro mnpoduiaeid B paMKax HCIOIb30BaHUS KOMILIEKTa
obopynoBanus lleHTpa oOpa3oBaHHS €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOM
HanpaBieHHocTel «Touka pocTany CIeAyIOIIEro Coaep KaHus:

2.1.13.  Omnwucanme O0OCOOCHHOCTEH, OCHOBHBIX HAMpABICHUNA  y4eOHO-
UCCJIEIOBATEIbCKON U MPOEKTHON JEATEIbHOCTH O0Y4YaIoIINXCsA, METOJ0B 00y4YeHUS,
00pa30BaTEIbHBIX TEXHOJIOTHH, OOECHEYMBAIOIIMX OCBOCHHE OOYYarOIIMMUCS
OCHOBHBIX 00I11€00pa30BaTEeIbHBIX NPOrpaMM IMGPOBOr0, E€CTECTBEHHOHAYYHOTO,
TEXHUYECKOT0 U TyYMaHUTapHOro mnpoduiaed B paMKax HCIOIb30BaHUS KOMILIEKTa
obopynoBanusi lleHTpa oOpa3oBaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOTUYECKOU
HanpasieHHocTer «Touka pocta»

KommuiekT ob6opynoBanus Jyisi ocHaienusi [{leHTpa oOpa3oBaHus €CTECTBEHHO-
HAy4YHOM W TEXHOJIOTHYECKON HampaBieHHocTed «Touka pocta» chopMHpOBaH C
Y4ETOM psiJia MPUHIUIIOB, B TOM YHUCIIE:

[IpuHIIn  TIpeeMCcTBEHHOCTH cucTeM oOopynoBanus. OOopymoBaHue IS
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,
oOiye JJisi OCHOBHOro o00Imero u cpeaHero oodmiero ooOpazoBanus. lludposas
nabopatopuss u 0O0OpyAOBaHWE OOIIEro HAa3HAYEHHUS IIO3BOJSIOT 00eCreYynuBaTh
JESATETLHOCTh OO0Yy4YarIIMXCcsi KaKk B OCHOBHOM, Tak M B CTapuied IIKoJie, a B
COBOKYITHOCTU € HHU(PPOBBIMU J1A00OpAaTOpUAMH 1O (U3HMKE, OUMOJOTMH U XUMHUU —
MPAKTUYECKYIO AEATEIbHOCTh B pAMKAX U3YUYEHHUS €CTECTBEHHOHAYUYHBIX MPEIMETOB B
10-11 kiaccax Ha yriryGJIe€HHOM ypOBHE.

[IpuHUMN coYeTaHUs KIACCUYECKUX U COBPEMEHHBIX CPEACTB M3MEPEHUN H
CIIOCOOOB HKCIIEPUMEHTAJILHOTO HCCleAoBaHus sABJIeHUM. B cocTtaB o0opymoBaHus
BXOJISIT KJIACCUYECKHUE CPE/ICTBA MU3MEPEHUs (HalpuUMep: JUHAMOMETPHI, CTPEIOYHbIC
aMIepMeTp M BOJBTMETP) W IMdpoBbie MpUOOpPHI (HArpuMep: HU(PPOBBIE BECHI,
cekyHaomep) u gatuuku. CoOiro/ieHrne 3TOro MpuHIMIa UMEET 0co00e 3HAYEHHE IS
YPOBHS CpeHEr0 00IIero 00pa3oBaHus, MOCKOIBKY 37I€Ch POUCXOAUT 3HAKOMCTBO CO
crocob0amMu u3MepeHus: PU3NYECKUX BEIMYUH, GOPMHUPYETCS MOHUMaHUE MPUHIUIIOB
JICUCTBHSI aHAJIOTOBBIX HM3MEPUTENbHBIX MPUOOPOB U OOECIEUMBAECTCA MEPEXoi K
MCIIOJIb30BAHUIO HHCTPYMEHTOB IU(PPOBOH 1abopaTopumu.

[IpuHuMn nNpUOpUTETa YYEHUYECKOrO DKCIEPUMEHTa JUIs  pean3aluu
CUCTEMHO-JEATEIIbHOCTHOIO  IMoAXoja. Peanuzamusi CUCTEMHO-AEATEIbHOCTHOIO
nojaxo/la B OOYYEHMH €CTECTBEHHOHAYYHBIM TIpeiAMeTaM Oa3upyercs B TMEPBYIO
ouepenb Ha BOBJICUYCHHH OOYYAIONUXCS B MPAKTHUYECKYIO JEATECILHOCTh 10
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MPOBEICHNUIO HAOMIOAEHUN U onbITOB. [103TOMY 3HaunTENbHAS YaCTh HAOIIOJEHUN U
OIBITOB, KOTOPBIE B TPAJIULIMOHHOW METOAMKE MPEIIAraIuCh KaK JEeMOHCTPALIMOHHBIE,
MepeHeceHbl B pasps] ydeHudeckux pabor. Crenyer OTMETHTh, UYTO B HACTOSIIEE
BpeMsl M3y4yeHue (U3MKH, XUMUM W OHOJIOTMM B OCHOBHOM WIKOJIE M Ha 0a30BOM
YPOBHE CTapuied IIKOJIBI OPUEHTUPYETCS Ha OCBOEHUE €CTECTBEHHOHAY4YHOU
IPaMOTHOCTH, KOTOPOE UAET Yepe3 pa3BUTUE CIIOCOOHOCTEN yHalllUXCsl aHAJTU3UPOBATh
pa3HOOOpa3HyI0 €CTECTBEHHOHAYYHYI0 MH(OPMALMIO U HCIOIH30BaTh MOTYYCHHBIE
3HaHMS I OOBSICHEHHWs SIBIIGHUM M MPOLIECCOB OKPYKAIOMIEr0 MHUpA; MMOHUMATh
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
WCCICOBAaHUM M MX CBA3b C HAIIMM MATEPUAIBHBIM OKPYKEHHUEM M COCTOSHUEM
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 HAPABIEHHOCTHIO UX Ha (OPMHUPOBAHKE
CaMOCTOSITEJIbHOCTH ~ JE€WCTBHA MpPU MNPOBENECHUM HAOJMIONCHUN, W3MEpPEHUU U
HUCCIIeI0OBaHU.

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

] obecreunBatoT Oojiee MONHYI0 W TOYHYIO HHPOpMAIHIO 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;

(] yBEIMYMBAIOT O0BEM CaMOCTOSTENbHOM pabOThl y4alluxcs Ha YpPOKe U
BHEYPOUHOU JIE€ATEIBHOCTH;

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

] maroT BO3MOXKHOCTH JIOCTYIHEE U TIIy0Ke PacKphITh CcojaepKaHue y4deOHOro
Marepuala, CoCOOCTBYIOT (POPMUPOBAHUIO Y YUYalIUXCS MOJIOKUTEIBHBIX MOTHBOB
o0yJeHHUS.

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

XUMUU U Ouosioruu. BBeeHne B NIKOJIBbHBINA SKCIEPUMEHT [U(PPOBBIX JATYMKOB
JUISlL PETUCTPALHA PA3JIMYHBIX BEIVMYMH M BO3MOXKHOCTH MCIOJIB30BAaTh KOMIIBIOTED
(cmapToH WM TMIAHOIET) JUIsl pacyeToB U OQOPMIIEHUS PE3YJIbTATOB OIMbBITOB,
IIO3BOJIIET IIEPEUTH HA HOBBIM KAayeCTBEHHBIM YPOBEHb NPOBENCHUS W3MEpPECHUM,
VOPOCTUB TMPOIIECC M3MEPEHU M TMOBBICUB WX TOYHOCTH. [losiBneHue upoBbIX
TEXHOJOTU B  1a0OpaTOpHBIX  paboTax TMOBBIIAET WX  AaKTyaJbHOCTh U
IIPUBJIEKATEIBHOCTD B CO3HAHUU COBPEMEHHOIO IIKOJIbHUKA, YCUIMBACT HAIVISIAHOCTD
KaKk B XOJI¢ ONBITOB, Tak M IMpU 00pabOTKE pe3yJabTaTOB C HCIIOJIb30BAHUEM
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 1udpoBoil 1adopaTopuu CYIIECTBEHHO MU3MEHSET MOAXOIbl K
NPOBEJCHUIO W JEMOHCTPAllMOHHBIX, M YYCHHYECKUX ONBITOB. lcmonp3oBaHue
U(POBBIX JATUNKOB B KaYECTBE U3MEPUTEIbHBIX MHCTPYMEHTOB M3MEHSET MOAXOIbI
K MTPOBEJICHUIO MPSAMBIX U3MEPEHUN (PU3NIECKUX BEITUYMH.

TpaguuoHHO B KayecTBE CPEACTB HM3MEPEHHUS HCIOJIB30BAIUCH MPOCTEUIIIHE
MHCTPYMEHTHI (phIYa’KHBIE BECHI  Pa3HOBECHI, MEH3YPKa, TUHAMOMETP, TEPMOMETP) U
CTpEeJIOYHbIE NPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Wcnonp3oBaHue HUQPPOBBIX JaTYUKOB IIO3BOJIIET HA COBEPIIEHHO APYroMm
KauyeCTBEHHOM YpOBHE MPOU3BOJAUTh HW3MEPEHHUs BPEMEHH, pACCTOSHHUS, HMETh
BO3MOXKHOCTbh PErHCTPUPOBaTh U HAOMIOAAaTh U3MEHEHHE BO BPEMEHH TAaKUX BEIUYUH
KaK TeMIIepaTypa, 3JEKTPUUECKOe HANpsKEHHE, CHila TOKa U T. 1. OTH BO3MOXKHOCTH
MO3BOJISIIOT, HAmpuMep, Ha YpoKax (HU3UKKM C BBHICOKOW TOYHOCTHIO HU3MEPHUTH
MI'HOBEHHYIO CKOPOCTh Tella, ABMXKYIIETroCcsi HEpaBHOMEPHO, HAOII0AaTh B JUHAMUKE
MIPOIECC JEKTPOMArHUTHON HHYKIINU, BOSHUKHOBEHHE

U U3MEHEHHE WHAYKIIMOHHOTO TOKa, MCCIEN0BAaTh U3MEHEHUE TEMIIepaTyphl C
TEUYEHUEM BPEMEHHU B IPOIIECCE YCTAHOBJICHHUS TEIJIOBOTO paBHOBECHUS U T.J.

Ha ypokax Ouonoruu mosiBIsIETCS BO3MOXHOCTh MOJMYYUTh KOJINYECTBEHHBIE
JaHHbIE TpU TPOBEACHUM ONbITOB, HANpPUMEpP: HpPHU ONpeneleHur (aKTOpOB,
BIUSIONINX HAa CKOPOCTh Mporecca (HOTOCHHTE3a, MPU W3YYCHUU JIbIXaHUS KOPHEH U
JUCTHEB, NP UCCIIEIOBAHUH YCIOBHIA MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XMMHM Ha KOJMYECTBEHHBIH YpPOBEHBb IMEPEXOJAT MPAKTUYECKHE
paboThl MO M3YYEHHUIO MpOoIecca 3JEKTPOIN3a, MCCIEAOBAHUE SK30TEPMHUECKHUX U
SHIOTEPMUYECKUX pEaKLUUl, TemIoBoro s@dexra ropenus TtommmBa u T. 1. C
UCTIOJb30BAaHUEM TPAJAUIUOHHBIX «AHAJIOTOBBIX» CPEICTB TMOAOOHBIE H3MEPECHHUS
BBIMIOJTHUTH HEBO3MOXKHO.

Hns  pabGotrel ¢ 1MGPOBBIMH  JaTYMKAMHU  HWCIOJB3YETCS  CIEIUAIbHOE
nporpaMMHOE OOEeCIeueHHe, YCTAaHOBJIEHHOE Ha KommbioTep. s KOMMyHUKaIuu
U(POBBIX TaTYMKOB, 3aIIMCH U XpaHEHUs UH()OPMALIMH, TTOJIYYEHHOM C UX MOMOUIbIO,
mudpoBas 1ab0paTopus WUCHOIB3YETCS B KOMIUIEKTE ¢ HOYTOYKOM C HEOOXOIHMMBIM
YCTaHOBJICHHBIM MPOTrPaMMHBIM 00€CTIE€UCHHEM.

Hcnonb30BaHne KOMIBIOTEPHOH (POPMBI PETUCTPAIMHU MTOJIYYEHHBIX 3HAUCHUH U
MOCTPOCHUSI TPAaPUKOB HW3MEHAET MOAXOAbl K O(OpPMIEHHUIO JTa0OpaTOpHBIX U
MPAKTUYECKUX pabOT 00yUaIOIIUMHUCS.

JlaHHbIE, TOMyYEHHBIE TPU TMOMOMIM [HU(PPOBBIX [ATYMKOB, BHOCATCA B
AJIEKTPOHHBIE  TAONMWIBI, YTO TO3BOJSIET CTPOUTh TpaQUKU  3aBUCHUMOCTEH
UCCIIelyeMbIX BEIMYMH Ha HKpaHe KommbloTepa. Ha ocHoBaHuM 3TuX rpadukoB
JeNaTh BBIBOABI O XapaKTepe 3aBUCHUMOCTH BEIWYUH OT BPEMEHH WIH JPYTUX
napamerpoB. Ha yrimyOneHHOM ypoBHe 1ienecooOpa3Ho 00ydarh 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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AKCIIEPUMEHTAIBbHYIO YCTAHOBKY M MPUKPENuTh (poTorpaduio B 3JIEKTPOHHBIA OTYET.
Takum 00pazom, ocymiecTBISETCS Mepexo] K 0hOPMICHUIO 3JIEKTPOHHOI'O OTYETa O
MPOJICTTAHHOM SKCIIEPUMEHTE, MTPOESKTHOM W UCCIIeI0BAaTEIbCKON padboTe.

B03MOXXHOCTP MCHIONB30BaHUS BUACOHAOIIOEHUS 3 MPOLIECCOM BBIITOJIHEHHUS
MPAKTUIECKUX padOT 00yUaIOIUMHUCST U3MEHSIET MMOXObI K OLIEHUBAHUIO PabOT.

DNEeKTpOHHBIA OTYET O TNPOAECTAHHOW MPaKTUYECKOW padoTe MOXKET
COTMIPOBOXKAATHCA TMPUKPEIUIEHHON (oTorpadueii, KoTopas MO3BOJSET OICHUBAThH
NPaBWIBHOCTh COOPAHHOM IKCIEPUMEHTAILHON YCTaHOBKH, 0OJIee MOJTHO OMPEIEIsATh
MOJIHOTY W MPaBWIBHOCTh  NPOJEIAHHOTO  WCCJIEAOBAHMS,  aHAJU3UPOBATh
JOCTOBEPHOCTh MPEACTABIECHHBIX 3KCIIEPUMEHTAIBHBIX TaHHbIX. [Ipn 01HOBpEMEHHOM
BBINIOJIHEHUU Pa3HbIMU IpynnaMu 00y4aronInuxcsi pa3HbIx

UCCIIEZIOBATEIbCKUX PabOT Lenecoo0pa3HO HCIOIb30BaTh BHUIE03AMUCH BCETO
xoJ1a pabot. B 3TOM citydae O1leHuBaThCSI MOT'YT HE TOJILKO MPEIMETHBIE PE3YIbTaThl,
CBS3aHHbIE C MPOBEAEHUEM KOHKPETHOI'O HKCIIEPUMEHTA, HO U KOMMYHUKATUBHbIE U
peryJaTUBHbIE JEUCTBUA: IUIAHUPOBaHUE pabOTHI, OTCIEKHUBAHME XO/a pabOTHI,
KOPpEKIUs TUlaHa padoThl, KOMMYHHMKAIlMs B COBMECTHOM JEATEeNbHOCTH, HAJIU4YKe
(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.

Pacumupenue criekTpa BO3MOXKHOCTEH MOKHO MPOWLIIOCTPUPOBATH HA IPUMEPE
U3YYEHHUs DJIEKTPOMAarHUTHOM HWHAYKIMH B Kypce ¢usuku. [lpu ucnonbpzoBaHuM
CTPETIOYHOT0 aMIlepMeTpa TPAAUIMOHHO HAOTIONAIOT JUIIL (PAaKT BO3HUKHOBEHHS
MHAYKIMOHHOIO TOKA B MPOBOJHHUKE M U3MEHEHUE €ro HAIlpaBiIEHUS PU U3MEHEHUU
CKOPOCTH BHECEHMsI MarHMta Wid ero mnoysgpHoctd. Mcmonmb3oBaHue uudpoBoro
JaT4MKa IO3BOJSET MOAYy4uTh ocuuiorpammy I/IC MHAYKUIWHU, BO3HUKAIOIIEH B
KaTylIKe, MpU MPOJIETE Yepe3 HEEe MArHuTa. JTO IO3BOJSET CPAaBHUBATh 3HAYEHUS
MakcuMmaiibHbIX DJIC mpu mposieTe yepe3 KaTyIIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMU U
C pa3HOW TOJIAPHOCTBIO, AHAJIM3UPOBATh BHUJ  IOJIYYEHHOM 3aBHUCHUMOCTH,
KOHCTPYHPOBAaTh JKCIEPUMEHTAIBHBIE 33Ja4yd [0 HM3YYEHHUIO D3JIEKTPOMArHUTHOMN
UHAYKIUH.

[MudpoBas nabopatopusi HO3BOJSET OPraHU30BATH MPOEKTHYIO M Yy4eOHO-
UCCJIE/IOBATEIBCKYIO JIEATEIbHOCTh IIKOJIBHUKOB KaK B PaMKax YpPOKOB, TaK U BO
BHEYpPOUHOIl nesTenbHOCcTU. Hamuume pasHooOpa3HbIX HUGPOBBIX NAaTYMKOB J1A€T
BO3MOKHOCTb IPOBOJIUTH CaMble pPa3HOOOpa3Hble MCCIEAOBAHUS, ONUPAACh Ha
uHTEpechl oOydvarouiuxcs. B kauecTBe mpumepa MOXKHO NPUBECTH MCCIEIOBAHUS
HKOJIOTUYECKOM  HAMpaBIECHHOCTH IO  BBISIBICHHIO  (PAKTOPOB  3arpsi3HEHUS
OKpYXalollenl cpebl, U3YyYEHUIO 3KOJOTMYECKOr0 COCTOSHUS MOMENICHUM IIKOJIbI,
MOYBBI, BO3/1yXa B HACEJICHHOM IYHKTE U T.J. BBIONIHEHNE TaKUX MPOEKTOB SIBISIETCS
OCHOBAaHHMEM ISl OIICHKH HE TOJIbKO YpPOBHS CGHOPMHPOBAHHOCTH MPEAMETHBIX
pe3yJbTaTOB, HO WTOTOBOM OLEHKH JOCTH)KEHHS METAlpEeIMETHBIX PE3YJIbTaTOB
00yueHUsI: KOMMYHUKAaTUBHBIX (KOTOpBIE OLIEHUBAIOTCS KakK B MPOIECCE MPOBEACHHUS
paboThl, TaK M B MPOLIECCE 3AIIUTHl MPOEKTAa WM MCCIEAOBAHMS) U PETYJISITUBHBIX
(KOTOpBIE OLIEHUBAIOTCS B IPOLIECCE BHIITOJIHEHHS IPOEKTA).
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OcHamenue ais u3ydeHus: GU3MKHU MPEACTABICHO B BUAC OOOPYIOBAHHS IS
JIEMOHCTPAIIMOHHBIX OMBITOB M O0OpyMOBaHWs il J1aOOpaTOpHBIX paboT u
YYEHMUYECKHUX OIBITOB, BKJIIOYAsi OOIIYIO JIJISi €CTECTBEHHOHAYYHOI'O IIUKJIA [IU(PPOBYIO
nabopatopuio, a Takxke HUPPOBYIO JIabopaTopuio 1Mo GU3NKe (KaK TOMOJIHUTEIbHBIN
AIIEMEHT JIJISl YIITYOJICHHOTO U3y4UeHUs (PU3UKH).

JleMOHCTpanmoHHOE 000pyIOBaHHWE 00ECTIEUNBAET BO3MOXKHOCTH HAOIOCHMS
OOJBIIMHCTBA W3YYaE€MbIX SBIICHHN, MPOIECCOB M 3aKOHOB. OJTO BO3MOXKHO IMpH
ONTUMAJIbHOM COYETAHUU aHAJIOTOBBIX U HU(POBBIX CPENICTB

HaOI0IeHNS, aHaTTN3a U3MEPHUTENbHON nHpopMmann. Tak, HampuMep, Habop 1Mo
AJIEKTPOCTATUKE JAeT BO3MOXKHOCTh JEMOHCTPALMU JJIEKTPU3aLMU Tell, 3aKOoHa
COXpaHEHHUs 3apsaa, TUHUM HAMPSHKCHHOCTH SJEKTPHUUECKOTO TOJS U T.A. U MOXKET
UCIIOJIb30BAThCS KaK 8 Kiacce MU U3y4EHUU AJIEKTPOMATrHUTHBIX SIBJICHUMN, Tak U B 10
KJIacce MPU U3YyUYEHUU DIIEKTPOCTATUKH.

[Ipn mnpoBeneHWH JEMOHCTPAIIMOHHBIX OMBITOB JIOMKHBI  COOTIOIATHCS
TpeOOBaHUS K MX HArJsAHOCTH (SICHAs U MOHSATHAS MOCTAaHOBKA OMbITA), BUIUMOCTHU
Ui BCEX YyYalIMxcs Kiacca (MpU HATUYMHM MENKUX JeTajedl HCHONb3YyeTCcs WX
yBEIMYEHHOE H300pakeHHEe IMPHU TMOMOIIM BeO-KaMephl), SMOIMOHAIBHOCTH HU, IO
BO3MO>KHOCTH, 3aHUMATEJIbHOCTH (JIEMOHCTPAIIMOHHBIN OMBIT JOJKEH

BBI3BIBATh MHTEPEC YUAIIUXCS, CO3/1aBaTh MOTUBAIMIO K U3yYCHHIO MTPEIMETA) U
yoenurenbHOCTH (TIOKa3biBaTh TOT 3(P¢eKT, Ha JAEMOHCTPAIMI0O KOTOPOTO OH ObLI
HaIpaBJIeH).

OpnHako peanu3anus IesSTEIbHOCTHOTO MMOAX0/1a B 00y4eHUH (PU3UKE EPEHOCUT
aKIIeHT C JIEMOHCTPAIIMOHHOTO OJKCIIEpMMEHTa Ha YydeHudeckuid. Hampumep, mo
MEXaHUKE HCCIEAOBAHNE KMHEMATHUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB TWHAMUKH,
KoJIeOaTeNbHBIX ~ JIBWKEHHH MEepEeHeCeHO B  YYCHHUYECKHH OKCIEPUMEHT C
COOTBETCTBYIOIIUM HAObOpoM obOopynoBanus. I[IpW W3ydeHHUH DIEKTPOAUHAMUKH
nabopaTopHOe O0OpyAOBaHHE TIO3BOJISIET HCCIEAOBAaTH HE TOJBKO  3aKOHBI
MOCTOSTHHOT'O TOKA, HO C UCIIOJIb30BaHUEM KOMITBIOTEPHOTO OCIIILIOrpada mo3BosseT
MpOHAOIIOIATh U UCCIIE0BATh JJIEKTPUUECKHE IIETH MTEPEMEHHOT0 TOKa, OJIOK THOJIOB
MO3BOJISIET HCCIIEI0BATh BOJbTAMIIEPHBIE XapaKTePUCTHKH auoaa. Ilpu usyueHuu
ONTUKHA JTAOOpaTopHOE 00OpYIOBaHME MO3BOJSAET M3YYHTHh 3aKOHBI T€OMETPHUUYECKOM
ONTUKU (TIpETIOMJICHHE CBETA B MONYLWIMHIPE U MOIyYeHHE N300pakeHNs B JIMH3aX)
M TpOHAOIIOJATh OCHOBHBIE SIBJICHUS BOJHOBOM ONTUKU (MHTEpPEpEeHIHs U
NOJISIpU3AIHs ), UCCIIe0BaTh Audpakuunio cBeTa (IudpakinoOHHAs PEIIeTKa).

B coorBercTBUM ¢ nOpeaIMETHBIMU  pe3yibTaTaMu  OOyuyeHUs  (u3HuKe
o0opyoBaHUE Ji YYCHHUECKHUX OIBITOB O0ECMeUrBaeT MPOBEACHHUE CIEAYIOIIUX
TUNOB paboOT, CTPYNIUPOBAHHBIX IO BUAAM JEATEIBHOCTH, HE3aBHUCHMO OT HUX
TEMaTUYECKON PUHATICHKHOCTHU:

1. IIpoBenenune NpsIMbIX U3MEPEHUN (PU3NUYECKUX BETUYUH (M3MEPEHUE MACCHI,
o0beMa KHUIAKOCTH, TEMIEPATyphbl >KUIKOCTH, CWJIbI, CHJIbl TOKA, HAIPSKEHUS) C
MCIOJIb30BAaHUEM aHAJIOrOBBIX U HU(POBBIX TPHUOOPOB.

2. IlpoBepka 3aJaHHBIX MPEANOIOKEHUH (MpsIMble W3MEpPEHUs (U3NYECKUX
BEJIMYMH U CPAaBHEHHUE 3a/IaHHBIX COOTHOIIEHUN Mexay Humu). Hanpumep: mpoBepka
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YCTIOBUI TJIaBaHUsI TeJN, YCIOBUI paBHOBECHS pblyara M OJIOKOB, 3aKOHOMEPHOCTEH
MOCJIEI0BATENbHOIO U MapaJUIEIbHOTO COSTUHEHUS POBOIHUKOB U T. 1.

3. Pacder mo moiydeHHBIM pe3yibTaTaM MPSIMBIX MU3MEPEHHM 3aBHCHUMOIO OT
HUX MapaMeTpa (B cTapiuei 1mKoiie) 1 KocBeHHble n3Mepenus (B 10-11 kmaccax).

Hampumep: yckopeHue Teia NpU pPaBHOYCKOPEHHOM JIBUKEHHH, YCKOpPEHHUE
CBOOOMHOTO TMAJACHUS, >KECTKOCTh NPYXHUHBI, KOI(PPHUIMEHT TpPEHHUS CKOJBKEHUS,
MeXaHU4YecKasi padoTa U MOIITHOCTD U T. 1.

4. HaGmtoieHue sIBICHUM U TTOCTAHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE) 11O
oOHapyXeHHI0 (PaKTOpPOB, BIMSIONIMX Ha MPOTEKaHWE JAaHHBIX sBiIeHWH. Hampumep:
NpSIMOJIMHEWHOE PACIPOCTPAaHEHHE CBETa, JUCHEPCHUs CBETa; HM3yUYEHUE CBOICTB
MU300pakKeHUS B IJIOCKOM 3€pKajie U T. 1.

5. HUccnenoBanue 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JPYro ¢
Npe/ICTaBIEHUEM pe3yJIbTaTOB B BUJE rpaduka M pacuera MCKOMOTO IMapaMerpa.
Hanpumep: 3aBHCHMOCTH MyTH pPaBHOMEPHO JBMXKYIIETOCS Tela OT BpEMEHHU
JIBMKEHUSI TeJa; CUJIbl TPEHUS CKOJBXKEHHS OT CHIJIBI HOPMAJIbHOTO JIaBJICHUS,
KayecTBa 00pabOTKM MOBEPXHOCTEH T M HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOIIAT!
COTPUKOCHOBEHHUS TEII; CHJIBI YIPYTOCTH OT Y/UTMHEHUS MPY>KUHBI; BBITATKUBAIOIICH
CWIbl OT 00bEMa TMOrpYy>KeHHOW 4YacTH Tella W OT IUIOTHOCTH JKMIKOCTH, €&
HE3aBUCHMOCTH OT IJIOTHOCTH TeNa, OT TIIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJO U T.J.

JlabopatopHoe 000pyJ0BaHUE OOECHEUUBACT CAMOCTOATEIbHBIN YUCHUYECKHIl
OKCIIEPUMEHT, KOTOPBIH MOXET WMETh pa3iaudHbie (HOopMbl:  (HPOHTAIBHBIN
AKCIIEPUMEHT ((PpOHTATBHBIE OMBITHI M JAOOpaTOpHBIE PAaOOTHI), PAOOTHI MIPAKTUKYMA,
y4eOHO-HUCCIIeIOBATEIbCKUE PAa0OThl M TPOEKTHI IKCIIEPUMEHTAIBHOIO XapakTepa.
[Ipu >TOM HOpPMATHUBHO-00SI3aTENbHBIM BHE 3aBHUCHMOCTH OT YPOBHSA H3y4YEHHS
¢busuku (6a30BBIN WK YTIyOJIEHHBIN) U 00pa30BaTENbHON MPOTrpaMMBbl (OCHOBHAS UITU
CpedHsisi IIKOia) SBISETCS (PPOHTANBHBIA AKCIEPUMEHT. VIMEHHO TOCpenCTBOM
bpoHTAIBHOTO IKCIIEPUMEHTA JOCTUTAIOTCS MpPEeIMETHBIE PE3yIIbTAThI
OKCIIEPUMEHTAIBHOT'O XapakTepa, a y4YallMMHCS OCBAaWBAIOTCS CIOCOOBI JICWCTBUH,
COOTBETCTBYIOIIIME YKa3aHHBIM BBIIIE TATH TUIIAaM padoT. JIabopaTOpHBI MPAKTUKYM
1eJIeCO000Pa3eH TOIBKO MPU YIIyOJIeHHOM YPOBHE U3yUYEHUs IPEAMETA.

OnTuManbHBIM I JOCTIDKEHHWS  IeNeld  MpoBeneHus  (PpPOHTAIBHOTO
HKCIIEPUMEHTa  SBIIETCS  IPEACTaBICHHE JIabopaTOPHOro  OOOpYyIOBaHHUS U
MaTEpHUAaJIOB B BHJI€ TEMATUYECKUX KOMIUIEKTOB IO

MEXaHUKe, MOJEKYIIpHOU (U3MKe, AIIEKTPUUECTBY U omnTuke. Vcmonb3oBaHue
TEMaTUYECKUX KOMIUIEKTOB CHOCOOCTBYET (OPMHUPOBAHUIO TaKOr0 Ba)KHEHIIIETO
yMeHUs, Kak moa00p ydamumucs oOOpyAOBaHUSI B COOTBETCTBUU C LEJBIO
UCCIIEIOBAHUA M3 M30BITOYHOW HOMEHKJIATYphl MPEAJIOKEHHOTO KOMIUIEKTa;
MO3BOJISIET TPOBOJIUTH JKCIIEPUMEHTAIbHYI0 paboTy Ha JO0OM »JTane Yypoka;
YMEHBIIIAET TPYAOBbIC 3aTPaThl YUHUTENS MPU MOATOTOBKE K YpPOKaM, MOCKOIBKY HE
TpeOyeTcsl MepeKOMIIOHOBKA 000pYI0OBaHUSI B COOTBETCTBHHM C 33JlayaMU KOHKPETHOT'O
ypoKa.

[Ipn T1UTaHUPOBAaHWMM TPAKTUYECKUX PAOOT BaXHO HMETh B BHUIY, 4UTO
NpeIMETHbIE PEe3YJbTaThl AKCIEPUMEHTAIBHOIO XapaKTepa MOTYT OBITb OCBOCHBI

23



TOJIBKO TIPU ONTUMAJIHHOM COYETAaHHHM KPAaTKOBPEMEHHBIX (DPOHTAJIBHBIX OIBITOB M
OJTHOYACOBBIX JIA0OPATOPHBIX PadOoT.

Baxxnoe 3HaueHne umeeT TOT GakT, 4TO B COCTaB (POHTATIHLHOTO 000PYAOBAHUS
Hapsiy C aHAJIOTOBBIMU BXOJAT U U(PpoBBIE cpeacTBa n3mepeHusi. K HUM OTHOCSTCS
AJIIEKTPOHHBIN CEKYHIOMEp C JaT4YMKaMH, JIEKTPOHHBIC BECHl U JATUYMKH HHUPPOBOU
nabopatopuu. Takum 00pa3oM, NpH NPOBEAECHUHM (POHTAIBLHOIO 3KCIEPUMEHTa B
CTaplle IIKOJ€ YYEHUKH 3HAKOMSTCS C AJIEKTPOHHBIMH CIIOCOOaMHM W3MEPEHHUU U
BBIYMCIICHUM.

biiok obopynoBanus i yueHHUUeCKUX padbot nmo ¢pusuke chopMupoBan Ha Oaze
nepeyHs 000pyAOBaHUs ISl MPOBENEHUS €IUHOI0 TrOCYAApCTBEHHOIO 3K3aMEHa I10
¢usuke. Hcnonbp3oBaHue NTPUOOPOB U OOOPYIOBaHMS C EIUHBIMU JIJIi BCEX
OOyYarONINXCS XapaKTePUCTUKAMH TIO3BOJIIET CTAHIAPTU3UPOBATH  IMPOIETYPHI
BBITIOJTHEHUSI SKCIIEPUMEHTANBHBIX 3aJaHUM Ha SK3aMeHe M 00eClEeYUTh HAJIEHKHYIO
OLIEHKY pE€3yJbTaTOB HAa OCHOBAaHUMU HKCIIEPTHOM MPOBEPKH OTBETOB OOYYAIOLIUXCS.
IIpu 3TOM OCHOBaHHWEM JJIsi BbIBOJA O IMPABWIBHOCTH MPOBEACHHUS JAHHOI'O OMbITA
SBJISIIOTCST PE3YJIbTAThI, TOJYYEHHBIE YUYAIIUMUCS MOCPEIACTBOM MPSIMBIX H3MEPECHHI
3aIaHHBIX (PU3UYECKUX BEITUYMH.

HaGop nnst mpoBeneHHs €IUHOTO TOCyJapCTBEHHOTO JK3aMeHa OOecrieunBaeT
pa3pabOTKy HECKOJIbKMX OJHOTUIIHBIX 33JaHUl MPHU HUCIOJb30BAHUU OAMHAKOBOI'O
o0OpyZOBaHUSI C pa3HbIMU XapaKTEPUCTUKAMH. OTOT TOAXOJ IIeJ1eco00pa3Ho
MCIOJIb30BaTh M MPU MPOBEICHUH (PPOHTANBHBIX OINBITOB M JAOOPATOPHBIX PadoT.
Hanpumep, npu npoBeieHUU HCCIIEA0BaHUS 3aBUCUMOCTH CUJIbI TOKA OT HAIPSKECHUS
MOXXHO BBIJIEJIUTh B KJacCe TPYIIbI, KOTOpble OyayT TMPOBOAUTH JaHHOE
UCCJIEI0BaHNE, UCIOJb3Yys PE3UCTOPHI C Pa3HBIM CONPOTUBIEHUEM, U JdamMnouky. Ilo
pe3yibTaTaM MOXKHO CpPaBHUTh TIOJYYEHHBIC 3aBUCUMOCTH, OOCYIUTb TpaHUIIbI
BBINIOJIHEHUA 3akoHa Owma [ ydacTka UENu, ONpPENeiIuTh CONPOTUBICHUS
PE3UCTOPOB.

Cnenyer OTMETUTb, UYTO TIpU TIPOBEJACHUU (PPOHTAIBHBIX OIBITOB U
7ab0paTOpHBIX padoOT B CTaplIel 1IKoJie TpeOyeTcs 3aluch pe3yIbTaTOB BCEX MPSMBIX
U3MEpPEHU ¢ ydeToM aOCOJIIOTHOM MOrpemHOCTH. 37ech IpPU HCHOIb30BaHUU
TPAAUIIMOHHOTO 00OpyJoBaHUsl (MEH3YpOK, JIUHAMOMETPOB, TEPMOMETPOB) U
CTPETIOYHBIX  aMIEPMETPOB U  BOJBTMETPOB  AOCOJIOTHYIO  TIOTPEITHOCTh
11eJ1eCO00pa3HO CBSI3bIBAThH C IIEHOM JiejeHus mpudopa, a MpH nepexojie K nudpoBbM
WHCTpYMEHTaM (mu(POBBIC BECHl M JAATYUKH) yUUTh pabOTaTh C OMUCAHUSMHU ITHUX
npuOOpoB, BBIACHAS JaHHbIE 00 aOCOJIOTHOM MOTrPENTHOCTH, JHO0 MpeasiaraTh
3HAYEHUE MOTPEIIHOCTH B TEKCTE 3aJaHUi.

[Ipu npoBeneHNN HCCICIOBAHMS 3aBUCHMOCTEH OMHOM (DM3UYSCKOM BEITMIUHBI
OT JIpyroil ydamuecsi JTOJDKHBI OCBOMTH TIOCTPOEHHE TpadUKOB C YKa3aHUEM
a0COJIOTHBIX MOrPENIHOCTEH, a MPU MPOBEIEHUH padOT HAa MPOBEPKY MPEATOIOKEHUN
— yYMETh CpaBHUBATh 3HAYEHUS JIBYX MPSIMBIX H3MEPEHHI C y4eToM aOCOJIFOTHOM
MOTPEUIHOCTU (HampuMep, IMyTeM CPaBHEHUSI MHTEPBAJIOB MOJYYEHHBIX 3HAYCHUN Ha
gyucioBoil ocu). [IpoBenenune maMepeHuid um uccinegoBaHuii B kypce ¢usuku 10-11
KJIACCOB JIOTIOJIHSIIOTCS UCIIOJIb30BAHUEM OTHOCHUTENIbHBIX MOTPEIIHOCTEH, yJaliuecs
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JIOJDKHBI HAay4YUTHCS PACCUUTHIBATH OTHOCUTEIBHBIC IOTPEIIHOCTH B TMPOCTEHIITUX
CIIy4asix MpsSIMbIX U3MEPEHUIN U CPAaBHUBATh TOYHOCTh PA3JIUYHBIX U3MEPEHUHN.

OcHamienue  uisi  U3y4YeHUs]  OMOJOTUM  TPEJCTABICHO  KOMIUIEKTAMHU
JIEMOHCTPAILMOHHBIX BJIQXHBIX MPENApaToB, repoapueB U KOJJICKIUNA IO pa3HbIM
TeMaM Kypca Owonoruu, a Takke IudpoBol nabopaTopueid il TPOBEICHUS
MpakTUUeCKux padbot. Kpome Toro, mpu uM3ydyeHHH OMOJIOTMU MOXET HCIOJIb30BaTh
mudpoBass maboparopuss 1o Owonmoruu (KaK JIOMOJHUTEIBHBIM OSJIEMEHT s
yTIyOJICHHOTO U3YUYEHUS Kypca).

B yueOHOM nmpomecce ywammuecss JIOJDKHBI  MOJIYYUTh  BO3MOXHOCTb
YYBCTBEHHOTO BOCHPHATHS W3y4aeMbIX SIBICHHM M 00bekTOB. OJHAKO H3ydaeMble
SBJICHUSI U1 OOBEKTHI HE BCErJa MOTYT OBITh HEMOCPEACTBEHHO BOCIPOM3BEIICHBI HIIH
MOKa3aHbl B y4eOHOM IIOMEIIeHHHU. B 3ToM cirydae ydeOHOE 0OOpymoBaHHE HaeT
BO3MOKHOCTb UX BOCIIPOM3BECTH OMOCPEIOBAHO, YepPEe3 KOJUICKIINIO, repOapHBbIii JIUCT,
MUKpOTpenapar, MOJIeb, BUACOPPArMeHT U T.II.

Bnaxxueie mpemapaThl  TPENCTaBIAIOT CO0OM  HATypajdbHbIE  OOBEKTHI,
CMOHTHPOBAHHbBIEC Ha CTEKJITHHOM TJIACTUHKE W ONMYIIECHHBIE B CTEKJISIHHBINA [JIMHJP C
KOHCEPBUPYIOIIEH KUAKOCThIO, JIMOO TIPEACTABICHHBIC B IUIACTUKE. 311eCh
MPEIAraloTCs TOTAJIBHBIE MPENapaThl, MO3BOJISIONINE M3y4yaTh BHEIIHEE CTPOCHHUE
opraHm3dmMa wid ero yactu, (Hanpumep: «KopeHb ©0000BOro pacteHus ¢
KiyOeHbkaMuy», «l'agioka»); aHATOMUYECKHE TMpernapaThl, NpeIHa3HAYCHHbIC IS
W3y4YeHUs] BHYTPEHHETO CTPOCHUS OpraHM3Ma WIM €ro OpraHoB (Hampumep:
«BHyTpeHHee cTpoeHHE JIATYIIKNY, « BHyTpeHHEee CTpOeHNE MTUIIBI»); OUOIOTHIeCKUe
mpenaparsl, Jarollue MNPEACTaBIeHWE O CTaAUsIX pa3BUTHUS OpraHu3Ma (Hampumep:
«Pa3Butne koctuctoil peiObl», «Pa3zBurHe Kypulbl»). Braxxele mnpenapartsl
UCIIONBb3YIOTCS KaK pa3/laTOYHbIN MaTepuaj B IPoLecce JEMOHCTPALUH IPU U3yUYECHUH
HOBOI'O Marepuaja WIM B TMPOIECCE BBINOIHEHUS MPAKTUYECKUX 3aJIaHUM,
pa3pabOTaHHBIX Ha UX OCHOBE.

['epOapuu — cobpaHue MPEeCCOBaHHBIX, 3aCYIICHHBIX PACTCHUN WM WX YacTeu
MOMOTal0T U3y4aTh pacCTEHUE B KAOMHETE W y3HABaTh €ro B MPUPOE, a repdapusaius
— Hau0OoJyiee MPOCTON CMOCOO COXpAaHEHHs] PACTEHHM M WX YacTeil B TEYCHHE
JUIMTEILHOTO BpeMEHU. B rmepeuHe mnpenjaraercs CHUCTEMAaTHYECKHM repoapwuii
(manmpumep, «OCHOBHBIE TPYIIIBI pacTeHui») u repbapuil mo oOmeld Ownoiaoruu
(KOTOpBIN TO3BOJISIET MPOWLIIOCTPUPOBATh HW3MEHUYMBOCTb, MCKYCCTBEHHBIN OTOOD,
CUCTEMATHYECKHUE KAaTerOpuu U BUJI000pa30BaHUE, NUBEPIEHIUS UM KOHBEPIEHIUA,
TOMOJIOTUYHBIC W AaHAJIOTUYHBIE OpPTraHbl, PYAWMEHTAapHBIE OpraHbl, apoMopdo3,
uauoaaanTanys (EHOTUN W TEeHOTHUI, TOJUIUIOWWS, OTIaJIeHHas TUOpUAN3alus,
B3aUMOJICUCTBUE pPACTEHUN C aOMOTHYECKUMHU (DaKTOpaMu CpPEIbl, B3aUMOACHCTBUE
pacTeHuil ¢ OMoTHyecKkuM (akTopamu cpesibl). ['epOapHbIil MaTepuan NCIONb3YIOT KaK
pa3IaTOYHBIN MaTepuall JJis AEMOHCTPAIlUU U3y4aeMbIX OOBEKTOB, JIJISi BBHIMOJHEHUS
MPAKTUYECKUX 3aJlaHUi TPU 3aKPEIUICHUH MaTepualia MW JUArHOCTUKH y4eOHBIX
pE3yJIbTATOB.

Taxxe mpeacTaBiIeHbl KOJUIGKIIMM — HAOOpPHl TNPEIMETOB WM BEIIECTB,
NOJOOpaHHBIX MO ONpeleleHHBIM Tnpu3HakaM. OObeKTaMu UX MOryT OBbITh
pacnpaBlICHHbIE U 3aCYIIEHHbIE HACEKOMBIE, PAKOOOPa3HbIE, PAKOBUHBI
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MOJUTFOCKOB, OT/ICJIbHBIC YaCTH CKEJIETOB JKUBOTHBIX. B KOJIJIEKIUSAX COYETAIOT
HATypajdbHbIE OOBEKTHI C HMX HW300paKEHHWEM B BHJIC PUCYHKOB WM MYJBDKEH —
umutanuid. [lpemnoxkeHHsie B nepedHe MOPQOIOrHUEecKUue KOJUICKIIUH JaroT
MPEACTABICHUE O BHEITHEM CTPOSHHUM OPraHOB WJIM UX YaCTEH, MO3BOJISIOT MIPOBOIUTH
CpaBHEHUS! OOBEKTOB, BBICHATH MX OOIIME YEPThI W YEPThI pa3iuuus (HAIpUMED:
«IpencraButeny OTPSAJIOB HACEKOMBIX» U JIp.); OOIEOMONOrHYecKUe KOJUICKIIUU
MO3BOJISAIOT BBISICHATH B3aMMOCBSI3M B OPraHUYECKOM MHpPE, paccMaTpUBaTh Pa3BUTHE
OpPraHU3MOB, TPOCIEKUBATH OOIIEOMOTOTHYECKHE 3aKOHOMEPHOCTH (HaIrpuMmep:
«[IpuMepsl 3aIUTHBIX TMPHUCIOCOOJICHUN Yy HACEKOMBIX»). Komrekiuu, Kak u
repOapuu, UCIIOJIB3YIOT KaK Pa3JaTOYHBIN MaTepuan JUisl JEMOHCTPAIMA U3Y4aeMBbIX
O0OBEKTOB, ISl BEITIOJIHEHUS TPAKTUYECKUX 3aIaHUH TIPHU 3aKpEIICHUH MaTepuaia Win
JTMATHOCTUKH YIEOHBIX Pe3yIbTaTOB.

O3HakOMJICHHE  Y4YalllUXCS C  MHUKPOCKOMUYECKMM  CTPOCHHUEM  IKUBBIX
OpraHM3MOB — OJIHA W3 TJABHEHIIMX 3aJa4 HAyKHU, IO3BOJSIONIUX [OJBECTH
IIKOJIbHUKOB K TIOHMMaHHUIO €IWHCTBA OpraHMYeckoro mwupa. Jns mpoBeaeHuUs
7a00paTOpHBIX paboT B UUQPPOBYH Ja0OpaTOPHIO BKJIOYEH MHUKPOCKON, a B
KOMITJIEKTEe TIOCYIbl W 00OpydOBaHUs OOIIEro HAa3HAYCHUS WMEIOTCS HEOO0XO0IuMOe
OCHAILIEHUE ISl POBEJEHUs 1a00paTOPHBIX PadoT.

[Hudposas nabopaTopust BKJIIOYAET HaOop TUTst U3TOTOBJICHUS
MUKponpenaparoB. CBexue mpenapaTbl H3TOTaBIUBAIOT NI HEMEIJICHHOTO
paccMmotrpenus. K HUM OTHOCATCS KUAKOCTHBIE (OOBEKTHI OOBIYHO TMOMEIIAIOTCS B
BO/Y, a TPEemapaThl COXPAHAIOTCS B TEUCHUE HECKOJBKUX JIHEW), cyxue (Hampumep,
YacTUIly MTHUYBEro Iiepa, IMPOCTO TMOJOXKUTh Ha TMPEAMETHOE CTEKIO U
MUKPOCKOITUPOBATh), JKUBBIE MpenapaThl (Ma3Kh — KalUld KUJAKOCTH, HaIpUMEp
KpOBM) ¥ BUTaIbHBIC TMpenaparbl (KOTOPHIE HCHOJB3YIOTCS JJisi  W3Y4YEHUS
MaJIOKJIETOYHBIX OOBEKTOB (ITPOCTEUIINX,

KOJIOHUW BOAOpOCIHeH), nisi HaOmoneHus nBwKeHus (Tydenbku, ameOsbn).
[IpuroroBiieHre  MHUKpoOIIpenapara  BbhIpadaThiBa€T y  ydYallerocss  HaBBIKH
CaMOCTOSITEILHOM pabOThl, AKTUBU3UPYET WX I[IO3HABATEIBHYIO [ESITEIbHOCTh M
3HAKOMUT C TEXHUKOW U METOAUKON HaYYHOI'O UCCIEAOBAHUS.

Cnenyer OTMETUTb, YTO HApsAy C HCIOJIH30BAHUEM TMEPEUUCICHHOTO BBIIIE
y4e0HOTO 000PYJOBaHUS BAXKHYIO POJIb B M3YUYCHUU OWOJIOTMH HTPAIOT MPUPOIHBIC
OOBEKTHI, TaK Kak B OOJBIIMHCTBE CJIy4yaeB TOJBKO OHH MOTYT 0O€CHeYUTh
HauOONBIIYI0O KOHKPETHOCTh W  MOJHOTY 3HAHUW  y4yalluxcsi, I[OMOraroT
(GOpMHUPOBAHUIO Yy HHUX TMPABWIBHBIX OWOJIOTMYECKUX 3HaHMM. K TakuMm KUBbIM
00BEKTaM OTHOCAT PACTEHUS, KMBOTHBIE XMBOI'O YroOjKa, akBapuyma, Teppapuyma.
O(ddexTuBHBIM CpPEACTBOM 3HAKOMCTBA C TPHUPOAHBIMH OOBEKTAMHU SIBIISIOTCS
HKCKYpPCUHU B OMOJIOTUYECKHE U KpaeBeIUeCKHe My3eu, O0TaHUYECKHUE Callbl, 300MapKU
1 OKPY>KaIOIKE KOy €CTECTBEHHBIE U UCKYCCTBEHHBIE MPUPOIHBIE COOOIIECTBRA.

TpanuuroHHbie OMONOTMYECKHE MYISDKM W MOJEIM B HACTOsIIEe BpeMms
YCIIEUTHO 3aMEHSIOTCS IU(PPOBBIMU 00pPa30BaATEIBLHBIMU PECYPCAMMU:

BUJIe0OparMeHTaMy, aHUMalllel, BUPTyaJbHbIMU J1aboparopusimu. [{udpossie
oOpa3oBaTeibHbIE PECYpChl HE MOTYT CTaTh IIOJIHOIEHHON 3aMEHON peanbHBIX
MPUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCThH IMO3HAKOMUTHCS C 00Jiee MIUPOKUM
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KpYroM oOBEKTOB, CO3AAIOT MPEANOCHIIKH JUIsi MHTEeHCU(PUKAIUU 00pa30BaTEbHOIO
nporecca M 00ECIEUMBAIOT HE3aMEMIUTENbHYI0 OOpaTHYIO CBSI3b, KOMIIBIOTEPHYIO
BU3YyalIu3aluio MHOOpPMAIMK, aBTOMATU3AIMIO YIIPABICHUS YUeOHON NesTeIbHOCThIO
Y KOHTPOJIb €€ pe3yJbTaTOB.

OcHanienue Ui U3y4eHus: XUMHUM IIPEICTABICHO B BHJIE JIEMOHCTPAILMOHHOIO
000pyA0BaHUs, KOMIUIEKTa XUMUYECKUX PEAKTHUBOB C HEOOXOIUMBIM 000pPYA0BAaHUEM
u3 oOmIero KOMIUIEKTa MOCYIbl U OOOpYHOBaHUS /s YYCHHUYECKHX OIBITOB U
KOMIUIEKTa KoJekiuii. Kpome Toro, npu u3ydeHur XMMUU UCTIOIb3YETCs o0mIas Jist
€CTECTBEHHOHAYyYHOTro IMKjJIa Lu@poBasg mnaboparopusi, a Takke LudpoBas
naboparopusi Mo XUMHUHU (KaK JOMOJHUTENbHBIN JIEMEHT JUIsl YIIIyOJIeHHOT0 U3yYeHUs
XUMUHN).

JIeMOHCTpaIMOHHBIN IKCIIEPUMEHT SBJISICTCS BAXKHOW YaCThIO OOYUCHUSI XUMUHU.
31ech BaXKHO TOMHHUTH, YTO TMPU €ro MNPOBEIECHUU O0s3aTENIbHO JOKHBI OBITh
COO0JIOIEHBI BCE HEOOXOTUMBIE TAITBI:

] mocTaBKa menu SKCIIepUMEHTa,

] onucaHue HeoOXOAUMOrO JIJIsl €ro BBIMOJHEHUsI 000PY10BaHUS U PEaKTHBOB,

] nmmaHUpOBaHKE MOPSAKA MPOBEICHMUS,

| onucaHue UCXOJHBIX BEIECTB,

] TpOrHO3MpPOBaHHE OKUIAEMBIX B pPEaKUMOHHOM CMecu H3MEHEeHUH H
PE3YJIBTATOB SKCIEPUMEHTA,

] onucaHue U3MEeHeHHH, MPON30ILIeIINX C BellleCTBaMH,

] opMynrpoBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

] co3laHME PpUCYHKAa OKCIHEPUMEHTAIbHOW YCTAHOBKM M COCTaBIICHUE
YPAaBHEHMS PEAKLIAM.

B nmpouecce mnpoBeneHus JAEMOHCTpalMii, Y4YallHMecs OCBAaWBAKOT 3Tallbl
MPOBEICHUS OMNbITa, MOITOMY HauOonee 3P(HEKTUBHBIM SABISETCS HE MPOCTOE
ONMCAaHUE OIbITa YYUTENIEM, a WCIOJIb30BaHue J3BpucTuueckoir Oecenpl. [lpu
peaiM3aluy TAaKoro CIIEHApHUs J1aK€ HE OYEHb CJIOXKHBIM OIBIT 3aHUMAET JIOBOJIBHO
MHOTO BpEMEHH, HO CIEJOBaHUE €My I[03BOJsIeT OOECneuynuTh IOHUMaHUE
Oo0yyarouMMHUCsl TNPUEMOB HAyYHOTO T[IO3HAHUS M HCIIOJIb30BaHHE HX YXKE€ B
CaMOCTOSITETILHON JIeATEIbHOCTH B IMPOILIECCe YYEHMYECKOro skcnepuMmenta. Ha
HayaJIbHOM 3Tale u3y4dyeHust Xumuu (B 8-9 kiaccax) UIMEHHO TaKOW MOAXO0J MO3BOJISET
JOCTUYh MaKCUMalIbHOM d3(PQPEKTUBHOCTH OT TMPOBEACHHS JIA0OPATOPHBIX U
NpaKTHUECKUX paboT, a Takke chopMHpOBATH y ydYalIUXCS OTBETCTBEHHOE
OTHOLIEHUE K DKCIIEPUMEHTY.

[Ipn oleHMBaHUM YYEHUYECKHX MPAKTUYECKUX paldoT Iernecoo0pa3Ho
YUHUTBIBATh IOJAXOJbI, HCIOJB3YIOIIME B SK3aMEHALIMOHHBIX MaTepuaiax. Tak, B
HACTOsIIIIee BpeMsl MpeJjiaraercs SKCIEepUMEHTANIbHOE 3aJlaHue, IpelycMaTpuBalrolee
BBIOOpD JIBYX BELIECTB M3 ISATH MNPEMJIOKEHHBIX M NPOBEICHHWE C HHUMH PEaKLUi,
OTpaXkarolIuX XWMHUYECKHE CBOMCTBA YKa3aHHOT'O B YCIOBUU 3a/IaHUs BEIIECTBA.
OueHuBaHMEe UIET HA OCHOBAHUU OTYETa YUYEHHKA O MPOAEIaHHON paboTre (ypaBHEHUS
peaxiuii, BBIBOABI O HAOJIIOJICHUSIX) U Ha
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OCHOBAHHMH TMPSMOIro HAONIOAEHUS 3a JEHUCTBUSAMH YYEHUKA IO MPOBEICHUIO
onbITOB. [Ipu 3TOM BBIAENAIOTCA 3Tambl OTOOpa BEIIECTB M CMEUIMBAHUS BEIECTB B
COOTBETCTBHH C MMyHKTAMH MHCTPYKIIMU K padoTe.

BakHelliuM HamnpaBlieHHEM KakK JEMOHCTPALMOHHOIO, TaK W YYEHHYECKOIO
HKCIIEPUMEHTA JIOJDKHO CTaTh MCIIOJIb30BaHME LU(PPOBON Jaboparopuu, KOTopas
MO3BOJISIET OPraHU30BaTh XUMHUYECKUN HKCIEPUMEHT Ha NPUHIMIHAIBHO HOBOM
YpOBHE, MEPEHTH OT KAYECTBEHHOUN OIICHKW HAOJIFOAEMBIX SIBICHUUW K CHUCTEMHOMY
aHaNIM3y KOJIMYECTBEHHBIX XapakTepucTuk. llpu pabore ¢ narumkamu nudpoBoi
nabopaTopuu 00ECreYrBAETCsl aBTOMATU3UPOBAHHBIN cOOp 1 00pabOTKa TaHHBIX, X0
HKCIIEPUMEHTA MOXET OTOOpakaThCsl B BUJE T'PaPUKOB WU MOKa3aHUU MPUOOPOB, a
pe3yNbTaThl JKCHEPUMEHTOB MOTYT COXpaHAThbCA JiuTenbHoe Bpems. Haubonee
aKTyaJbHBIM JUJISI XUMUH SIBIISIETCS. TIEPEXOJ] K KOJIMYECTBEHHBIM XapaKTEPUCTHUKAM,
KOTOPBIA MOYKHO IMTPOWJITFOCTPUPOBATH CIEAYIOIIMMYU IPUMEPAMHU: U3YUEHUE CTPOECHUS
IiamMeHu, omnpexaeineHne pH B pa3HbIX cpefax, ONpeleleHUE CKOPOCTH PEaKIHH,
M3YYEHHUE BIMSHUSA KOHIEHTPALMU U TEMIIEPATYPhl HA CKOPOCTh PEAKLIHH.

[MudpoBass nabopaTopusi MO3BOJSET PEATU3OBATH MEKIIPEAMETHBIE CBS3H C
APYTMMHU TPEeIMETaMH €CTECTBEHHOHAYYHOI'O LIMKIIA, IMOCKOJIBKY Ja€T BO3MOYKHOCTh
BBITIOJIHATh MHTETPUPOBAHHBIE y4YeOHBbIE MCCIIEIOBAaHUSI IO ECTECTBEHHBIM HayKaM,
MPUMEHSTH U OCBAaUBATh AJIEMEHTBI CTATUCTUKHU U UH(DOPMALIMOHHBIE TEXHOJIOT HH.

B mpouecce dopMupoBaHus 3KCIEPUMEHTANBHBIX YMEHUN YYalIMMCS YUYHUTCS
MPEACTABISATh HHPOPMALIUIO 00 UCCIIEIOBAHUU B YETHIPEX BUAAX:

* B BepOaJbHOM: OMHCHIBATh SKCIEPHUMEHT, CO37aBaTh CIIOBECHYIO MOJEIb
AKCIIEPUMEHTa, (PUKCUPOBATh BHUMAaHHE Ha H3MEPAEMbIX (PU3MUYECKUX BETUUYMHAX,
TEPMUHOJIOTHH;

* B TAOJIMYHOM: 3aMOJHATH TAOJHIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS
rpadukoB (IpH 3TOM Yy YYaIIUXCS BOZHUKAET NEPBUYHOE MTPEACTABICHHE O MaclITabax
BEJIUYHUH);

* B rpadM4ecKOM: CTPOUTH I'pa@UKK MO TAOJUYHBIM JaHHBIM, YTO IO3BOJISET
MEPEUTH K BBIABHKEHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIY (PU3NUECKUMU
BEIMYMHAMHU (IIPU 3TOM YYMUTENb I[IOKA3bIBAET MPEUMYILIECTBO B BHU3yAIH3aLIUU
3aBUCUMOCTEN MEXy BEIMUUHAMM, HATISAHOCTh U MHOTOMEPHOCTb);

* B AHAIIUTUYECKOM (B BHUJE MATEMaTUYECKUX YpPAaBHEHUM): NPUBOIUTH
MaTEMaTUYECKOE OMUCAaHUE B3aUMOCBSA3U (PU3WYECKUX BEJIUYMH, MATEMaTUYECKOE
000011IeHNE TOJTYYEHHBIX PE3YJIbTaTOB.

[udposbie 1abopaTopyun MO3BOJSAIOT CYILIECTBEHHO IKOHOMUTH BPEMs, KOTOpOe
MOXXHO TMOTpaTUTh Ha (OPMUPOBAHHE UCCIEIOBATEIBCKUX YMEHUN YydYalluxcs,
BBIPAKAIOIIMUXCSA B CICAYIOMIMNX AEHCTBUAX:

* onpeJiesIeHue IPoOJIeMbl;

* IOCTAHOBKA HUCCIIEA0BATENbCKOM 3a0a4H;

* INTAHUPOBAHUE PEILICHUS 33/1a4U;

* IOCTPOCHUE MOJIENIEN;

* BBIIBUKEHUE TUIIOTES;

* SKCIIEpUMEHTAJIbHAS TPOBEPKA TUIIOTES;

* aHaJU3 JAHHBIX SKCIIEPUMEHTOB WJIU HAOJIOICHU;
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* opMyIUpPOBAHUE BHIBOJIOB.>

1.8. B OPTAHU3AIIMOHHOM PA3JEJIE B mynkre «3.1.Y4eOHbIil miaH
cpenHero oomero oopa3zoBanus» noanyHKT «3.1.1. Kanennapusiii yueOHbIN rpapuK»
N00aBHUThH CIEAYIOIIMM COAEPKAHUEM:

B KaHHUKYJSIPHOE BpPEMsI MU BO BpPEMsl JIETHErO O3/I0POBUTEIBHOIO OTIbIXa B
Ilentpe oOpa3oBaHHs €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOW HaNpaBJICHHOCTEH
«Touka Poctay» OyayT GhyHKIMOHUPOBATH OOBEMUHEHHS OOydaromuxcs. OyHKIUA U
pErjlaMeHT UX JEeATeTbHOCTH OYIET 3aKperyieH COOTBETCTBYIOIIUMHU JIOKYMEHTaMHU.

Taxxe B kKaHUKYJIsipHOE Bpems B LleHTpe 00pa3oBaHMs €CTECTBEHHO-HAYYHOU U
TexHoJornyeckon HampasieHHocTel «Touka Pocta» Oyner mpoxoauTh MOATOTOBKA K
rOCYJapCTBEHHBIM OHK3aMEHaM IO TporpamMM IU(GPOBOTro, €CTECTBEHHOHAYUYHOTO,
TEXHUYECKOTO ¥ TYMaHUTAPHOTO MPOQUiIei.>

1.9. B OPTAHU3ALIMOHHOM PA3JEJIE B nmyHkte «3.1.Y4eOHbIN Tm1aH
cpemHero odmero oopasopanus» NoAMyHKT «3.1.2. [1nan BHEYpOUHOU JeSTETHPHOCTHY
700aBUThH CIEAYIOIINM COJEPKAHUEM:

< B pamkax ucnosb3oBanus 0oopyaoBanus LlenTpa oOpa3oBaHus €CTECTBEHHO-
HAyYHOM M TEXHOJOTHYeCKoi HampaBieHHOocTel «Touka Pocta» He meHee 1/3 o0bema
BHEYPOUHOM JIEATEIBHOCTH OOYYaIOIIUXCS OpPUEHTUPOBAHO HA MOAJAEpKaHUE
€CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOW HaIpaBJIEHHOCTEH 00pa3oBaTElIbHBIX
mporpamMMm, MpU HTOM OOBEM MpPOrpaMM ECTECTBEHHOHAYYHOW HAINPABICHHOCTU
cocraBiigeT He MeHee 20% oT 0011ero 00beMa BHEYPOUHOU AESITEIbHOCTH.

Ha 6a3ze MynununanpHOro 001meo0pa3oBaTeibHOTO yupexaeHus: [lerpoBckoit
cpenHeld  001eoOpa3oBaTeNbHOM  IIKOJBI  PEATM3yIOTCS  JOIMOJHUTEIbHBIE
o0ureoOpa3zoBaTenbHble O0IEPa3BUBAIOIINE IPOrPaMMbl €CTECTBEHHO-HAYYHOU U
TEXHOJIOIMYECKON HAIPABIECHHOCTEM.

BHeypouHasi 1eSTebHOCTh B KaHUKYJISIPHOE BPEeMsI MOXKET PEaIM30BBIBATHCS B
paMKax TeMaTHYeCKuX IMporpamMM (Jlarepb ¢ JHEBHBIM TpeObIBaHWEM Ha 0Oasze
MyHununajipbHOro  00111€00pa3oBaTeIbHOTO  yupexkaeHus IleTpoBckoit  cpenHei
o011e00pa3oBaTeIbHOM IIKOJBI, B IMOXOJax, Moe3aKkaXx W T. [.), a TaKke ¢
UCToNib30BaHUEM obOopynoBanust LlenTpa oOpa3oBaHMsI €CTECTBEHHO-HAyYHOU U
TEXHOJIOTUYECKON HAIpPaBJICHHOCTEU «Touxka Pocrta». [Ipenycmotpeno
(GYHKIIMOHUPOBAHUE YYCHHUECKUX OOBEIMHEHUN B KAaHUKYJISIPHOE BpeMs Ha Oase
[lenTpa 0Opa3oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HaIpaBICHHOCTEH
«Touka Poctay. >

B 1mendax KOMIUIEKCHOrO CONpOBOXKIEHUS HAeATeNbHOCTH LlenTtpoB «Touka
pocTa) IegaroraMud OCYIIECTBJICHHE HCIOJb30BaHUE MyOJUKAlMi U y4yeOHO-
METOIUYECKUX MaTepuaaoB (MHCTpYKIUU, METOJUYECKUE nocoowus,
MH(pOpPMAIIMOHHbIE ~ MaTepualbl, TEPEeYHH  PEKOMEHAYEMbIX  JIUTEPaTYpPHBIX
HMCTOYHUKOB, BUIEOMATEPUAIIbI U JIP.):

] Pacniopsixenne MunuctepctBa npocseienusi Poccuiickoit @enepaiiuu NoP-6
ot 12 auBaps 2021 roma o co3naHuu Ha 6asze 001Ie00pa3OBaTEIbHBIX OpraHU3allUM,
PaCIONIOKEHHBIX B CEIHCKOM MECTHOCTH M MajbIX ropojax, IIEHTPOB OOpa3OBaHUS
€CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKOW HAMPABIEHHOCTEN ;
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] Meroanyeckue peKOMEHJAalMK MO CO3[IaHUI0 pernoHalibHOW cetu LleHTpoB
obpazoBanus I[ludpoBoro m rymanmrapHoro mnpodmieit «Touka pocrtay Ha 0aze
o011e00pa3oBaTeIbHBIX OpraHU3alMid CEIbCKOM MECTHOCTHM W MajblX TOPOJOB
(yrBepxknensl Munmnpocsemienus: Poccun 25.06.2020 Bb-174/04-8h);

1 C.B. Jlozosenko , T.A. Tpymuna «Peanuzamust 00pa3zoBaTenbHBIX MPOrpaMM
€CTECTBEHHOHAYYHON M TEXHOJOIMYECKOM HampaBJIE€HHOCTEH 1o Qu3uke ¢
WCIOJIb30BaHUEM 00opynoBaHus 1eHTpa «Touka poctay. Meroamdeckoe mocooOwue.
MockBa, 2021»;

"} B. B. bycnakoB , A. B. [IsineeB «Peanuzauusi o0pazoBareabHbIX MpoOrpaMmm
€CTECTBEHHOHAYYHON M TEXHOJOTUYECKOW HaNpaBJICHHOCTEH 10 OHOIoruM C
UCIOJIb30BaHUuEM oOopynoBanus LeHTpa «Touka poctay. Meronuueckoe mnocoOue.
Mocksa, 2021»;

] I1. . becniannoB, M.B. JlopodeeB «Peanmuzanms o0pa3oBaTelbHBIX IpOrpaMm
€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HANpPaBJICHHOCTEW MO XHMHU C
UCIOJIb30BaHUEM 00opynoBaHus IieHTpa «Touka pocta». Meronuueckoe mnocoOue.
MockBa, 2021».

2. B cBsa3u ¢ peanmzanued 3amad 1o (GOpMUPOBAHUIO (HYHKIIMOHATHHOM
IPaMOTHOCTH OOYYalOIIUXCS B OCHOBHYIO 0O0II€00pa30oBaTeIbHYI0 MNPOrpaMmy —
o0pa3oBaTelbHYI0 MPOrpaMMy CpeIHEro 0011ero o0pa3oBaHus

BHOCATCS:

l. wu3MeHeHHs B OCHOBHYIO  0OlE00pa3oBaTelbHYI0 MpPOrpaMMy  —
00pa3oBaTEIbHYIO MPOrpaMMy CPEIHEro 00IIero oopa3oBaHus U paboune MpPOrpaMMBl
YUUTENIEH B YaCTH:

1.1.B vactu «llnaHupyemble pe3yJabTaTbl OCBOCHUS OOYYaIOIIMMHCS OCHOBHOM
o0pa3oBaTeIbHON TMporpaMMmbl CpemHero oobmiero oOpa3zoBanus» (JIMyHOCTHBIE
pe3ynbTaTbl OCBOCHHS OCHOBHOW 0Opa3oBATEIbHOM MpPOrpaMMbl) BHECTH ITYHKT
cienyromiero coaepxanus: «ChHopMHPOBAaHHOCTh (PYHKIHMOHAIBHON TI'PaMOTHOCTH,
npeanoiarampe ymenue (GopMyiaupoBaTb U OOBICHITH COOCTBEHHYIO MO3ULHUIO B
KOHKPETHBIX CUTyalUsX OOIIECTBEHHOW >KM3HU HA OCHOBE NOJYYEHHBIX 3HAHUU C
NO3UIIMM HOPM MOpaJidi M OOLIEYEIOBEYECKUX LIEHHOCTEH, MpaB U 00s13aHHOCTEN
rpakKIaHuHA.

1.2 B wactu «IInanupyembie pe3yibTaThl OCBOEHUSI O0YUYAIOIIMMUCS OCHOBHOM
o0pa3oBaTeIbHON MporpaMMbl cpenHero oodiiero odbpazoBanus» (MertanpenMeTHbie
pe3ynabTaThl OCBOEHHUS OCHOBHOM O0pa30BaTeNbHON MPOrpaMMbl) BHECTH ITYHKT
CIIEAYIOLIEro coAepkaHus: «YMEHHE HaxoIuTh W W3BJIEKaTb HHGPOpPMALUIO B
pPa3IMYHOM KOHTEKCTE; OOBSACHATH M OIKCHIBATH SIBJIICHHUA HAa OCHOBE MOJYYEHHOMU
uHbOpMaIlMU; aHAJIM3UPOBATh M HUHTETPUPOBATh IMOJYyUYEHHYIO HH(OpMaIHIO;
dbopmynaupoBaTth TpobOJieMy, WHTEPIPETUPOBATH M OLIEHWBATH €€; JIeJaTh BBIBObI
CTPOUTH MPOTHO3bI; MpeIaraTh IyTH PELICHUSD)

1.3. B wactm «Cucrema OLEHKH JOCTHKECHUS IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOECHUSI OCHOBHOHM 00pa30oBaTelIbHOM MPOrpaMMbl CPEIHEro 00IIero 0Opa3oBaHUS
(OCOOEHHOCTH OLEHKH JIMYHOCTHBIX pPE3yJbTAaTOB) BHECTH IYHKT CJIEAYIOLIETO
conepxkanusi:  «CPOpMUPOBAHHOCTH  COLMAIBHBIX  KOMIETEHIMH,  BKJIHOYas
(GyHKIIMOHATBHYIO TPAMOTHOCTBY.
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1.4. B yactu «CuHcTeMa OLICHKH JOCTIDKECHHUS IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMbl CPEIHEr0 OOIIEro 0Opa30BaHUI»
(OCOOCHHOCTH OILIEHKH METaNpPeAMETHBIX pe3yiIbTaTOB) BHECTH KOPPEKTHBHI B
CIICAYIOMUNA IMYyHKT: «YPOBEHb C(HOPMUPOBAHHOCTH YHHUBEPCAIBHBIX yYCOHBIX
JICHCTBUM, NPEACTABIAIONIMX COACP)KAHUE M OOBCKT OICHKH METalpeAMETHBIX
pe3yJIbTaTOB, MOKET OBITh KAYECTBEHHO OIEHEH M M3MEPEH B CICAYIONIMX OCHOBHBIX
dbopmax:..... NHCbMEHHas padoTa Ha MCSKIPEAMETHOH OCHOBE IS OICHKH
c(hopMUPOBAHHOCTH (DYHKIIHOHAIBLHOM IPAMOTHOCTH.
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