MyHununanbHoe 0ropkeTHOe 0011Ie00pa3oBaTeIbHOE YUpeKIeHHe
«EnmmceeBckast ocHOBHast 00111e00pa3oBaTebHast IITIKOIax»

I[TPUKAS3
Or 10.08.2024 Ne 03-02-51

O BHeCeHHH U3MEeHEeHHH B 0CHOBHYI0 00pa3oBaTe/IbHYI0 IPOrpaMMy OCHOBHOI'O
o01ero o6pasoBaHus B CBSI3H C OTKPBITHEM IjeHTpa 00pa3oBaHHUsl eCTeCTBeHHO-
Hay4YHOW U TeXHO/JIOTMUYeCKOH Hanpas/jeHHOcTed «Touka pocra», B measax
o0ecrieueHusi peasn3anuu QefepaibHOro npoekra «CoBpeMeHHasi IIK0JIa»
HaLMOHA/IBHOT 0 poekTa «Obpa3oBaHue».

Bo ucnonnenue C1eAyIOKX HOPMATUBHBIX IOKYMEHTOB:

denepanbHblid 3aK0H 0T 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «O6 obpa3oBaHuM B
Poccutickoii @enepatin» (C U3M. U ZOI).

[MacropT HaipoHanbHOTO MpoekTa «Obpa3zoBaHue» (yTB. ripe3uauymomM Coseta ripu Ilpe-
3uzieHTe P® no cTpaternueckoMy pa3sBUTUIO U HallMOHA/IBHBIM MPOEKTaM, MPOTOKOJI OT
24.12.2018 Neo 16).

CocynapcrBenHas mporpamma Poccutickoii ®@epepanun «Pa3Burtie obpasoBanusi» (yTB.
[MocraHoBnenvem [lpaButensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepx-
JeHUY TOCYZapCTBeHHOM rTporpaMmMbl Poccuiickoit Depepariviu «Pa3Butrie 00pa3oBaHUs».

ITpodeccronanehbiil ctanzapt «Ilegaror (regaroruyeckast 1esiTe/IbHOCTb B JOLIKO/IBHOM,
Hava/JbHOM 00I1leM, OCHOBHOM o00i11iem, cpeaHem o6iieM o6pa3oBaHuM), (BOCIATATENb, YUUTEh)»
(pex. ot 16.06.2019) (ITpuka3 MuHuCTepCTBa TPyZa U COLMaIbHOM 3amuThl P ot 18 okTs6ps 2013
r. No 544H, ¢ u3MeHeHUsIMY, BHeCEHHbIMU IpUMKa3oM MuHUCTepCTBa TpyZa U couzalursl PO ot
25.12.2014 Ne 11158 m ot 5.08.2016 1. Ne 422H).

ITpodeccruonanbHbIl cTangapT «[leparor gorosHUTE/BHOTO 00pa3oBaHUs JieTell U B3poC-
nbix» (Ilpuka3 MuHucTepcTBa TpyAa W couuanbHOW 3aumrtel PO ot 05.05.2018 Ne 298H «O6
yTBep)K/leHny npodeccroHanbHOro ctaHjapTa «Ilefaror fonoaHuTeIbHOr0 00pasoBaHus JeTei
U B3POCJIBIX»).

denepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTe/bHbIN CTaHJAPT OCHOBHOTO 0011iero obpaso-
BaHus (yTB. TIpMKa3oM MuHucTepcTBa oOpa3oBaHusi U HaykKu Poccuiickodi ®egepauyu  OT
17.12.2010 Ne 1897), Ne 287, ot 31.05.2021r.

Metoyeckie  peKOMeHJalMi 10  CO3[jaHui0 ¥ (PYHKLUMOHHMDOBaHUIO B
006111e00pa30BaTe/IbHBIX OPraHU3alUsX, PACIIOIOKEHHBIX B CeJIbCKOM MECTHOCTH U MaJbIX TOPOZaX,
LIeHTPOB 00pa3oBaHMsl eCTeCTBEHHO-HAyuHOW M TeXHOJOrMueckoi HaripaBieHHocTel («Touka
pocta») (YTBepK/eHbl pacriopsbkeHrneM MUHUCTepCTBa TpocBelljeHusi Poccuiickoit @efepaiiuu OT
30.11.2023 NeTB-2356/02).

IMTPUKA3BIBARO:

BHECTH B OCHOBHYIO 00pa30BaTe/IbHYI0 MPOrpaMMy OCHOBHOT'O 0011iero o6pa3oBaHus
cefyroLe U3MeHeHUs :

1. BIIEJIEBOU PA3IEJI B nyHKT «1.1. IOACHUTEJIBHAS 3ATIMCKA» 06aBUTh
Clleflyroliee CoflepKaHue:

Ha ©6a3e MynuuunansHoro OwpkeTHOr0  001e00pa30BaTe/IbHOTO  YUPEXKIeHUs
«EmceeBckasi ocHoBHasi o6ijeoOpa3oBarenbHasi Imkosa» B 2024 roxay co3maH  LleHTp
o0pa3oBaHMsI €CTECTBEHHO - HAYYHOUM M TeXHOJIOTUYeCKOH HarpaBieHHocTel "Touka pocta” (ganee -
LleHTp) C 1enpl0 pa3BUTUSA y OOydYarOMIUXCS €CTeCTBEHHO - HayuyHOW, MaTeMaTh4yecKow,
MH(GOPMAL[MOHHOM TPaMOTHOCTH, (OPMUPOBaHUSI KPUTHMUECKOTO U KPeaTMBHOTO MBILIIEHHUS
COBepILIeHCTBOBaHUS HABbIKOB €CTeCTBEHHO - HAYUYHOW U TeXHOJIOTMUeCKON HarpaB/eHHOCTeH.
LleHTp He fIB/S€TCS IOPUAUYECKUM JIMLIOM U JEeWCTBYeT AJisl JOCTW)KeHHs yCTaBHbIX Liened MBOY
EmiceeBckass OOIIl (ganee - YupexkZieHHe), a TakKe B 1[e/IsIX BbITIOJIHEHUS 3aflau U JIOCTHKeHUSs
TOKaszaTtesiell Y pe3y/lbTaTOB HalMOHalMbHOrO Tipoekrta '"OOpa3oBanue". LleHTp B CBoei
JleATeIbHOCTH noAunHseTcsd aupekropy MbOY Enuceesckas OOLLL.



Henu, 3apaum, pyHknuu JesareabHoctu IlenTpa

OCHOBHOM 1je/bI0 ieTeNbHOCTH LleHTpa sIB/sieTCsl COBepIleHCTBOBaHUe YC/IOBUM 1St
TIOBBIILIEHUS] KauecTBa 00pa30BaHMsl, PACHIMPEHHMS BO3MOXKHOCTEH OOYyYaroIUXCs B OCBOEHUM
yueOHbIX TIPeJIMETOB €CTeCTBEHHO - HAyYHOHW M TEeXHOJIOTUYECKOHW HarpaB/eHHOCTeH, Mporpamm
JIOTIOJTHUTETbHOTO 00pa30BaHMsI eCTeCTBEHHO - HAyUHOW U TeXHUUECKOW HarlpaB/IeHHOCTEH, a TaKkKe
JUIsl TIPAaKTU4YeCcKor oTpaboTKM yueOHOro MaTepuasna 1o yueOHbIM mpeaMeram "®dusumka", "Xumus',
"Buosiorus” ¢ ucroiib30BaHUeM TiprobpeTaeMoro 060py10BaHUs, PACXOJHBIX MaTepyasioB, CPe/ICTB
o0yueHHsl ¥ BOCTTUTAHUSI.

3agauamu IlenTpa aABaAwTCA:

peanu3alldsi OCHOBHBIX 00I1[e00pa3oBaTe/bHBIX IIPOrpaMM II0  YueOHBIM ITpeMeTam
€CTeCTBEHHO - Hay4YHOW M TeXHOJIOTMUeCKOW HarlpaB/ieHHOCTel, B TOM UKcC/ie B paMKaX BHEYpOUHOM
JiesiTeTbHOCTU 00yUaroImuxcsi:

pa3paboTKa W peanu3alusi Pa3HOYPOBHEBBIX [IOTIOJHUTENBHBIX 00I1e00pa3oBaTebHbIX
MporpaMM eCcTeCTBEHHO - HayYHOU U TeXHUUeCKOMW HarlpaB/IeHHOCTeM, a TakKe WHBbIX MpOrpamm, B
TOM YMCJie B KaHUKY/ISIPHBIN [1epuo/,.

BOBJIeUeHHEe 00YUarOIIUXCs U TIe/JarOTHYeCKUX pabOTHUKOB B TIPOEKTHYIO /IeATeTbHOCTD:

opraHu3anus BHeyueOHOW [JesTebHOCTM B KaHUKY/SPHBIA Tepuoj, pa3paboTka u
peanu3alidsi COOTBETCTBYHOLMX oOOpa3oBaTellbHbIX TIpOrpaMM, B TOM 4HC/e [ijig Jiarepew,
OpraHU30BaHHBIX 00pa30BaTe/TLHBIMU OPraHU3ALUAMU B KAHUKYJ/IIPHBIA TTEPUOI;

TIOBBIIIIeHHe TTPo(deCcCHOHALHOTO MACTePCTRA Mejlaroruueckux paboTHUkoB LleHTpa,
peanu3yIoLINX OCHOBHBIE U JIOTIONTHUTe/IbHBIe 0011je00pa3oBaTe/ibHbIe TIPOTrPaMMBbI.

Co3zanue 1jeHTpa «Touka pocTa» TIpeAroaraeT pa3BUTHe 00pa3oBaTeTbHON
UHPPaCTPYKTYPhI 0011]e00pa30BaTe/IbHOM OPraHU3al[iy, B TOM UKCJIe OCHAIlleHre
o6111e00pa3oBaTe/IbHONM OpraHU3al|n:

» obopygoBaHueM, cpeAcTBaMu OOydeHUSI W BOCMUTAHUS [ W3ydeHUs (B TOM UHC/e
9KCTIepUMEeHTA/IbHOT0)  TIpeAMETOB, KYPCOB, AWCLMUIUIMH (MOAYyJel) ecTeCTBeHHO-Hay4YHOM
HarpaB/IeHHOCTH TIPY peaji3ariu OCHOBHBIX 00111e00pa30BaTe/IbHBIX TTPOrPaMM M JOTIOTHUTETbHBIX
06111e00pa30BaTe/IbHBIX IPOTPAMM, B TOM UHCJIe [Jis PAaCIIUPEHUs CofiepKaHusl yueOHBIX TIPeZIMeTOB
«Pu3mKar», « XuMusi», «bruonorusa»;

* 000py/10BaHKEM, Cpe/icTBaMU 00yUeHus1 U BOCTIUTaHUS [IjIsl peau3aliviy porpamMmm
JIOTIOJTHUTeTbHOTO 00pa30BaHus eCcTeCTBeHHO-HayUHOW HarpaB/IeHHOCTH;

* KOMIIbIOTEPHBIM U UHBIM 000PYZOBaHUEM.

LleHTp A/151 JOCTMXKEHUS Lie/IU U BBITIOJIHEHUsI 3a/jau BIIpaBe B3aMMO/|eiiCTBOBaTh:

-pa3/MUHBIMU 00pa30oBaTeIbHBIMU OpraHU3ausMu B (hOpMe CeTeBOTr0 B3aMO/I€HCTBUS;

-C UHBIMK 00pa30BaTe/TbHBIMY OpPraHW3alsiMY, Ha 06a3e KOTOPBIX CO3/IaHBI L{eHTPhI
00pa3oBaHMsI €CTeCTBEHHO - HAYYHOU U TeXHOJIOrMYeCKOU HarpaByieHHocTel "Touka pocra";

-C (peiepasibHBIM OMEPaTOPOM, OCYLECTBASIOIIMM (DYHKLINUU 10 UH(YOPMALIMOHHOMY,
MeTOJMYeCKOMY Y OpPraHM3alOHHO - TEXHUUEeCKOMY COIMPOBOXK/IEHHIO MEPOTIPUSITUM 110 CO3/JaHUI0
U (QYHKIMOHHMDOBAHHWIO IIeHTPOB 00pa30BaHWsS eCTeCTBEHHO - HAyUYHOW M TeXHOJIOTMUeCKOU
HaripaBjieHHOCTel "Touka pocra’, B TOM uKC/e IO BOIPOCAM TOBbIIIEHUS] KBa/W(PUKALUU
Tre/laroruueckux paboTHUKOB;

- ¢ 00yuaroIUMHUCS U POAUTENSIMHU (3aKOHHBIMH TIPe/ICTaBUTe/SIMUA) 00yUaroIuxcsi, B TOM
YucJie C IpUMeHeHeM JMCTaHL[MOHHBIX 00pa30BaTe/TbHbIX TEXHOJIOTHHA.



2. B LEJEBOM PA3JEJIE B nyHKre «1.2. IlnaHupyemble pe3ysbTaTbl OCBOEHUS
obyuarouMICcs OCHOBHOW 00pa3oBaTe/bHOM TIpOrpaMMbl  OCHOBHOTO 001jero o6pa3oBaHUsI»
NOANYHKT «1.2.2. JINUHOCTHBIe pe3y/bTaThl OCBOEHUsS OCHOBHOW 00pa30BaTebHOW MPOrpamMMbI»
KOHKPEeTU3UPOBaTh CJIeYIOIIUM YTOUHEHHBIM COZlepyKaHUeM:

IlnanupyeMble pe3y/abTaThl OCBOeHMsA Yy4deOHOro mnpeamera «XHMHA» C ONHCAHHEM
YHUBEpPCA/IbHBIX Y4Ye0HbIX /[eHCTBUH, /[OCTHraeMbIX oOyuamommumuca 8-9 kmaccoB (c
HCII0/1Ib30BaHUEM  00OpyAOBaHHUSI  ILieHTpa  o00pa3oBaHMsA  eCTeCTBEHHO-HAyYHONl M
TeXHO/IOTUYeCcKoi HanpaBeHHocTel «Touka Pocra»)

JIluuHOCMHbIE pe3y/sibmambl

Obyuatowjulics nosyyum 603MOHCHOCMb 0/151 (POPMUPOBAHUS CAe0yIOWUX AUYHOCMHbIX Y Y/I:

oTipe/ie/ieHHe MOTUBAIIUM M3yUeHus1 yueOHOro MaTepuaria,

OlleHWBaHMe yCBaWBaeMoro yueOGHOro MaTepuasa, UCXO/s U3 COLMAIbHBIX U JIMYHOCTHBIX
L[eHHOCTeH;

TIOBbIIIIeHHe CBoero 06pa3oBaTe/lbHOTO YPOBHS U YPOBHSI TOTOBHOCTU K M3yUeHHIO OC-
HOBHBIX UCTOPUYECKUX COOBITHH, CBSI3aHHBIX C pa3BUTHEM XMMUHU U 00II[eCTBa;

3HaHUWe MpaBWJ/ MOBeJeHUs B Upe3BbIUaliHbIX CUTYaLIUsX;

OlLleHHBaHWe COLMaTbHOM 3HAUMMOCTH Mpodeccuil, CBSI3aHHBIX C XUMUeH;

BJIaJleHKe TIpaBrUiaMy 6e30macHOro oOpalleHus C XUMUYeCKUMU BelleCTBaMU U 000py-
JIOBaHHEeM, TIPOsIB/IeHHe 9KOJIOTUUeCKOW KYJIbTYPBbI.

IlranupyemMble pe3y/IbTaTbl OCBOeHHsI y4yeOHOro mpeaMera «®u3HKa» C ONHCAHHEM
YHUBEpPCA/IbHBIX YUYeOHbIX /[eHCTBUH, [OCTHraeMbIX oOOyuyammmmuca 7-9 KiaaccoB (c
HCI0/Ib30BaHHEM  00OpYyAOBaHHSI  LieHTpa  00pa3oBaHHsA  e€CTeCTBEHHO-HAyYHOH H
TeXHO0/I0ru4ecKoi HanpaBieHHocTel «Touka Pocra»).

JINUHOCTHBIE Pe3y/1bTaThbl

Obyuarowjulics nosyuum 803MOMNCHOCMb 0/ (POPMUPOBAHUSI CAEOYIOWUX AUUYHOCMHBIX pe-

3yAbMamoas:

pa3BUTHE TI03HABATE/IbHBIX UHTEPECOB, UHTE/UIEKTYaTbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

yOeKIEHHOCTh B BO3MO>KHOCTHU TTO3HAHUSI TIPUPO/IbI, B HE0OXOAUMOCTU Pa3yMHOI0 HC-
TM0J/Ib30BaHUsl /IOCTWDKEHUN HAayKU W TEeXHOJIOTUW [Jisi [ajbHeHIllero pa3BUTUS UeJ0BeUYecKoro
o0IlecTBa, yBaKeHHE K TBOPIIAM HAyKW M TeXHWKH, OTHOIEHWe K (U3UKe KaK K 37eMEeHTY
o011ieyesioBeueCcKoi KyIbTYyphbI;

CaMOCTOSITe/ILHOCTh B MPUOOpeTeHNH HOBBIX 3HAHUN U MPaKTUUeCKUX YMeHUH;

TOTOBHOCTB K BbIOOPY JKU3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU WHTEPECaMH U
BO3MO>KHOCTSIMU;

MOTHBaIsi 00pa30BaTeIbHOM [IeSTeTbHOCTA Ha OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO
MoJX0/1a;

dbopMrpoBaHe 1IeHHOCTHOTO OTHOIIIeHUs IPYT K APYTY, K YUUTe0, K aBTOpPaM OTKPBITHI
1 U300peTeHuH, K pe3ysibTaTaM 00yJeHusl.

3. B LIEJIEBOM PA3JEJIE B nyHKTe «1.2. IlnaHupyemsble pe3ysbTaTbl OCBOEHUS
00yyJaroMMUCS OCHOBHOW 00pa30oBaTe/ibHOM TIPOrpaMMbl  OCHOBHOTO 00Iero o0Opa3oBaHUsI»
noAnyHKT «1.2.3. MetanpeameTHble pe3ysbTaThl 0cBOeHUss OOII» KOHKpeTHU3UpOBaTh C/IefYHOLUM
YTOUYHEHHBIM COZlep>KaHUEM:

IlnaHupyemMble pe3y/bTaTbl OCBOeHHMs YueOHOro mnpeavera «®u3MKa» C ONMHCAaHHEM
YHHBepCA/IbHbIX YuYeOHbIX J[eHCTBUH, /JocTMraeMbix oOyuaromumuca 7-9 kiaaccoB (c
HCI0/Ib30BaHHEM  00OpYAOBaHHsSI  LieHTpa  00pa3oBaHMsA  €CTeCTBEHHO-HAyYHOH W
TeXH0/I0rH4eCcKoH Hamnpas/ieHHocTeHd «Touka Pocra»)



MeranpeaMeTHbIe pe3y/ibTaTbhl

Obyuarowjulicsi nosyyum 803MOHCHOCMb 0151 POPMUPOBAHUS CAe0yIOWUX

MemanpeoMemHbIX pe3y1bmamos:

* OBJIa/IeHHe HaBBIKAMU CaMOCTOSTEJILHOTO TIPUOOpeTeHHWs] HOBBIX 3HAHWM, OpraHW3aliu
yueOHOI /IeATelbHOCTH, MIOCTAHOBKY IieJiel, TJIaHMPOBaHUs, CAMOKOHTDOJISI U OIIeHKH pPe3y/IbTaTOB
CBOel /1esiTe/IbHOCTH, YMEeHHUsIMU Tpe/IBU/IeTb BO3MO)KHbIE pe3y/ibTaTbl CBOMX JIeCTBU;

* TIOHMMaHWe pa3/Uuril MeXAy WCXOAHbIMU (haKTaMH W TUIOTe3aMHu [/ UX OOBsICHeHus,
TeOpeTUYeCKUMU MO/JIeJIIMA U peasibHbIMH 00beKTaMH, OB/ajieHHe YHUBepCalbHbIMU yueOHbIMU
JeVCTBUSIMU Ha TIpUMepax THIoTe3 st OOBSICHEHHs W3BeCTHBIX (DaKTOB U IKCIIEPUMEHTaTbHOU
TIPOBEPKH BBIJBUTAEMBIX THIIOTe3, pa3pad0OTKU TeOPEeTHUECKUX MO/IeJIel MPOLeCCOB W SIBJIEHHUH;

 (opMHMpOBaHWE YMEHWH BOCIPUHUMATh, IepepabaThiBaTh W TPEIbIBIATL WH(MOPMAILUIO B
C/IOBECHOM, 00pa3HOM, CMMBOJIMUECKON (OopMax, aHaIM3UpOBaThb W TepepabaThiBaTh IOTYyYEHHYIO
WHPOPMaLIMI0 B COOTBETCTBUM C IIOCTaB/eHHbIMU 3aJjauaMH, BbIIeISTb OCHOBHOE COZlep)KaHue
MIPOUYUTAHHOTO TeKCTa, HAXOJAUTh B HEM OTBEThI Ha MOCTaBJ/IEHHbIE BOTIPOCHI U HU3/1araTh ero;

* mipuobOpeTeHHe OIbITa CAMOCTOSITEJIBHOTO TIOMCKa, aHaivM3a M oTbopa WHopMaluu C
WCTIO/Tb30BaHHEM Pa3/InUHbIX MCTOUHHUKOB Y HOBBIX MH(OPMAI[MOHHBIX TE€XHOJOTHH [JIs pellieHust
ro3HaBaTe/IbHbIX 33/]ay;

* pa3BUTHE MOHOJIOTUYECKOW M JUaJOTMUecKOWl peud, YMeHHUsl BbIpaXkaTb CBOM MBIC/IH,
CIIOCOOHOCTH BBICTYIIMBATh cobecelHHKA, TOHUMATh €ro TOUKY 3peHusl, IPU3HaBaTh MPaBo APYyroro
Yye/i0BeKA Ha MHOe MHEHHE;

* OCBOeHHe MPUEMOB JIeHCTBUM B HECTaHAAPTHBIX CUTYaLUsIX, OB/Ia/leHHe SBPUCTUUeCKUMU
MeTOZiaMH pellieHusi pobsiem;

* popMupoBaHUe yMeHUl paboTaTh B TPYIITIe C BHITIOJTHEHHWEM pa3/IMUHBIX COIMAIBHBIX POIeH,
TIPe/ICTaB/ISATh U OTCTaUBaTh CBOU B3IJISABI U YOEXK/I€HUs], BECTH [TUCKYCCHIO.

Perynsarusnbie YY1

Obyuarowjulics noayuum 803MOHCHOCb 0151 pOpMUpPOBAHUS CAedyowjux peayasmueHbix YY/I.

1. ¥YMeHue caMoCTOSITeNIbHO OTpefieNisiTh Lie o0yueHUs, CTaBUTh U (HOPMY/IMPOBATh HOBbIE
3aflaud B yuébe M T03HABaTe/NbHOW [esTebHOCTH, pa3BUBaTh MOTHBBI UM WHTEpPeChl CBOeM
M03HaBaTe/bHOM /lesTelTlbHOCTH.

OO6yyYarIIUNACA CMOXKET:

* QaHA/IU3MPOBATh CYIIEeCTBYOIHE U TJIaHUPOBaTh Oy yiije obpa3oBare/ibHbIe Pe3y/IbTaThl;

* UIeHTU(HULMPOBATh COOCTBEHHBIE MPOOJIEMBI U OTIPeZeSITh TJIaBHYO MTpobieMy;

* BBI/IBUTATh BEPCUU pellieHHs 1pobsieMbl, pOpMyIMpOBaTh FUIOTe3bl, PeABOCXUIIATH
KOHEUHBIN pe3y/ibTar;

* CTaBUTb 1]eJIb JIeATeIbHOCTH Ha OCHOBE OTIpeZie/IEHHOM MPO0JIeMbl U CYIIeCTBYHOLUX
BO3MO>KHOCTEH;

* (hopMyTUpoBaTh yueOHbIe 3a/jauu Kak I1arv JOCTH)KeHUs TIOCTaB/IeHHOH Lie/iu JiesiTe/IbHOCTH;

* 000CHOBBIBAThH lieJ/leBble OPUEHTHPBI U TPUOPUTEThI CChIIKAMU Ha LeHHOCTH, YyKa3biBasi U
000CHOBBIBasI JIOTUUECKYIO TI0C/IeJ0BAaTeIbHOCTb I11aroB.

2. YMeHMe CaMOCTOSITEJIbHO TUIAHUPOBaTb IYTH  [JIOCTHXKEHUs LieJiel, B  TOM
yuCcie anbTepPHAaTHBHBIE, OCO3HAHHO BbIOWpaTh Haubosiee 3¢ddekTuBHBIE CMOCOOBI  peleHus
yueOHBIX U TTO3HaBaTe/IbHBIX 3a/1ay.

OOyYaroIIMIACA CMOXKET:

* onipeieNISITh HeoOxoauMoe(bie) eficTBre(s1) B COOTBETCTBUM C yueOHOM U TT03HaBaTeIbHOU

3a/lauaMM ¥ COCTABJISATh aJITOPUTM ero(1X) BbIIIOJTHEHUST;

* 000CHOBBIBATH U OCYIIECTBIATH BEIOOP Hanbosiee 3¢ eKTUBHBIX CITIOCOOOB PeIIeHHs

yueOHBIX 1 I03HABATe/IbHBIX 33/1aY;

* oTpe/ie/SITb/Hax0UTh, B TOM UKCJIe U3 TIPe/|/I0KeHHBIX BApUAHTOB, YCIOBUS I/l BLITIOJTHEHUST

yueOHOM 1 TI03HABaTe/ILHOM 3aiau;

* BLICTPAMBATh >KU3HEHHbIE T/IaHbl Ha KPaTKOCPOYHOe Oyyliiee (3asiB/SITh 1ieJieBble OPHUEHTUPHI,

CTaBUTH a/leKBaTHbIEe UM 3a/]auy U MpejijiaraTh JeiCTBYs, YKa3biBas U 000CHOBBIBAs JIOTHUECKYHO

10C/1eJ0BaTe/IbHOCTD I11aroB);




* BLIOMPATh U3 MPe/IJIOXKEHHBIX BADUAHTOB U CAMOCTOSITe/TbHO UCKATh CPeZICTBA/PeCypChI

JI7IS pellieHus 3a/Jauk/IOCTVKeHUS 11e/1H;

* COCTaB/ISTH TJIaH pelieHus MpoOsieMbl (BBITTO/THEHHUS TTPOEKTa, TIPOBeIeHHsT UCC/Ie/IOBaHMS);

* OoTIpe/ieNIsiTh MOTeHIMAa/IbHbIe 3aTPYJHEHUs TIPU PellleHny yueOHOM 1 TT03HaBaTeIbHOM 3a/jauu
Y HaXO/IUTh CPe/ICTBA /IJisl UX YCTPaHeHUS;

* OTMMKCHIBATH CBOM OIBIT, 0(hOPMJIsist €T0 Ji/Is Tiepe/jau APYTUM JIFOASM B BUZIe TeXHOJIOTHU

pellieHUst TTPaKTUYeCKHX 3a/lay OTpe/ie/IEHHOTO KJ1acca;

* TJIAaHUPOBATh U KOPPEKTHPOBATh CBOIO MH/IUBUAYaTbHYIO 00pa30BaTebHYIO TPAeKTOPHIO.

3. YMeHHe COOTHOCUTb CBOU [J€MCTBUS C TIJIAHUPYEMBIMH pe3y/lbTaTaMU, OCYILIECTBJISATh
KOHTPOJIb CBOEM [MleATe/lbHOCTH B TIPOIlecCe [OCTHXKEeHHsI pe3yJbTaTa, ONpeesiTh CIOCOOBI
JIeNCTBUH B paMKax TIPe/JIOKEHHBIX YCIOBUH U TpeOOBaHWI, KOPPEKTHUPOBATb CBOW [IEMCTBUS B
COOTBETCTBUH C U3MEHSIIOIIeCsl CUTyaljuen.

OOyYaroIINIACA CMOXKET:

* OoTpe/ie/ISITb COBMECTHO C 11eJJaroroM ¥ CBepCTHUKAMU KPUTEPHH TIJIAHUPYEMBIX
pe3y/IbTaTOB U KPUTEPUH OL[€HKH CBOEH yueOHOH /1esTe/TbHOCTH;

* CHUCTeMaTU3MPOBAaTh (B TOM UMC/ie BLIOMPATh MPUOPUTETHBIE) KPUTEPUM TIJITAHUPYEMBIX
pe3y/IbTaToB U OL€HKU CBOEH [iesiTe/TbHOCTH;

* 0oTOMpaTh UHCTPYMEHTHI [IJisl OLIeHUBaHUSI CBOEH JiesiTe/TbHOCTH, OCYILeCTBIISATh
CAMOKOHTPOJIb CBOEH JIeITe/TbHOCTUA B PaMKax Ipe/I/I0XKeHHBIX YC/I0BUH U TpeOOBaHUM;

* OLIEHMBATb CBOIO JIeSITeJTbHOCTh, aPT'YMEHTHUPYS PUUMHBI JOCTVKEHUS U/ OTCYTCTBUS
TJIaHUPYEMOTO pe3yJIbTaTa;

* HaXO/IUTh /IOCTaTOUHbBIE CPE/ICTBA /I/Isl BHITIOJTHEHUST yUeOHBIX IeHCTBUM B U3MEHSIOIIEH S
CUTYaL[UU W/WIK TIPA OTCYTCTBUM IJIAHUPYEMOTO pe3y/ibTaTa;

» paboTass TI0 CBOeMy IIaHy, BHOCUTb KOPPEKTHUBBI B TEKYIYIO [eSTebHOCTh Ha OCHOBE
aHa/iM3a  U3MeHeHWW  cUTyalluM [ TIOAyueHusl  3alIJaHUPOBAHHBIX  XapaKTePUCTHK
MPOAYKTa/pe3yJibTaTa;

* yCTaHaBIMBATb CBSI3b  MEXKAY TIIOJIyYeHHBIMA  XapaKTePUCTUKAMHU TIPOAYKTa U
XapaKTePUCTHUKaMH Tpoljecca [IesSTeIbHOCTH W 10  3aBepUIeHWM [IeSTeJbHOCTH  Tpe/ijiaraTh
M3MeHeHHe XapaKTepUCTHK Tpoliecca /I/isl TIoJTyueHus yIyullleHHbIX XapaKTepHUCTHK TIPOAYKTa;

* CBepSATb CBOM /IeHCTBUS C 1]eJIbI0 U TIPU He0OX0[UMOCTU UCTIPAB/ISTh OIIMOKH
CaMOCTOSITEJTEHO.

4. YMeHue OL|eHMBATh NIPAaBUILHOCTD BBIMOIHEHUS YueOHOM 3a7iauu, COOCTBEeHHbIe
BO3MOXXKHOCTH €€ pelleHus.

OOyyaroMKCcs CMOXET:

* orpe/ie/IITh KpUTEPUH TTPaBUIBHOCTH (KOPPEKTHOCTH) BHITIOJTHEHHST yueOHOM 3a/jauu;

* aHA/TU3UPOBaTh Y 0OOCHOBHIBATh MPUMEHEHHE COOTBETCTBYIOIETO MHCTPYMEHTAPHS ISt
BBLITIOJTHEHUsI yueOHOM 3aauy;

* cBOOO/THO TI0/Th30BATHCSI BLIPAOOTAaHHBIMU KPUTEPHUSIMU OLIEHKU U CAMOOL[EHKH, UCXOZS U3
1[eJTH ¥ UMEIOIIUXCS CPe/ICTB, Pa3/inyasi pe3ysbTaT M CIIoCOObI IeMCTBUI;

* OLIeHUBAThb MPOAYKT CBOEeH /leATeIbHOCTH TI0 3aZJaHHBIM W/U/IA CaMOCTOSITe/TbHO
oripe/ie/IEHHBIM KPUTEPHUSIM B COOTBETCTBUU C IIeJTbIO0 /1esITe/IbHOCTH;

* 000CHOBBIBATh IOCTHXMUMOCTb 1]€/T1 BEIOPAHHBIM CTTIOCOOOM Ha OCHOBE OLI€HKU CBOUX
BHYTPEHHUX PECYPCOB U JOCTYTHBIX BHEIITHUX PECYPCOB;

* (hvKCHUpOBaTh M aHA/TU3UPOBATh JUHAMUKY COOCTBEHHBIX 00pa30BaTe/IbHbIX Pe3Y/IbTaTOB.

5. BrnajieHre oCHOBaMH CAMOKOHTPOJIsI, CAMOOL[€HKH, TIPUHSATHS PellIeHHI U OCYII[eCTBIeHHs
0CO3HAHHOTO BbIOOpa B yueOHOM U MO3HaBaTeTbHOM /IeATeTbHOCTH.

OOyyaroMKCcs CMOXET:

* Ha0OJ/TFO/IaTh W aHA/TU3UPOBAaTh COOCTBEHHYIO YUueOHYIO U MTO3HABATEIbHYIO IeATebHOCTD U
JeITe/IbHOCTh APYTHUX 00y4YaroluXxcs B MPOL[ecce B3aUMOMPOBEPKHY;

* COOTHOCHTD peasibHble U TJIaHUpyeMble pe3y/IbTaThl MHAWBHU/YaTbHON 00pa3oBaTebHON
JesTe/TbHOCTH U JleflaTh BbIBOJIBI;

* IPUHUMATD pellleHre B yueOHOW CUTyallu U HeCTH 3a Hero OTBETCTBEHHOCTH;

* CaMOCTOSITe/ILHO OTIpe/ie/IiTh PUUKMHBI CBOETO YCIlexa UK Heycriexa U HaXOJUTh CIIOCOOBI
BBIX0/]a U3 CUTYaL[UH HEYyCIexa;

* PETPOCTIIEKTUBHO OTpe/Ie/IsiTh, KAKKe JeMCTBUS 10 PeIleHrI0 yueOHOM 3a/jauu Win
rapaMeTphbl ITUX [IeHCTBUM TIPUBEJIM K TIOTYUYEeHHIO UMEIOLerocst MpoAyKTa yueOHOM JesTeTbHOCTH;




* IEeMOHCTPHPOBAaTh MPUEMBI PETYIISLIMN ITCUX0(MHU3HN0/IOTHUeCKHUX/IMOLIMOHATBHBIX COCTOSTHUM
ISt JoCcTKeHUs 3¢dekTa ycrokoeHUs: (yCTpaHeHUs] SMOLIMOHA/IbHOM HarpspKEHHOCTH), 3¢ deKTa
BOCCTaHOBJIeHUs1 (0csabiieHusi TIPOsIBJIeHUN yToMyeHus), 3(dekTa akTUBU3aLUK (TIOBBIILIEHUS
NCUX0(U3N0OTrMUeCKON peaKTUBHOCTH).

ITo3naBaTenbHbIe YY []

O6yuarowjulics nosyyum 603MOMCHOCMb 0151 (POPMUPOBAHUS CAe0YIOUJUX

nosHasamesbHbix YY/I.
1. YmeHue onpefensiTh TIOHSTHs, CO37aBaTh 0000IeHMs], yCTaHaBIMBaTh aHAJIOTHH,
K/1aCcCU(UIMPOBATh, CAMOCTOSITE/IEHO BEIOMPATh OCHOBAHMS M KPUTEPUH JI/Is1 K/TaCCUDUKALIH,
yCTaHaB/IMBATh NIPUUYMHHO-CJIeICTBEHHBIE CBSI3U, CTPOUTD JIOTUUECKOe pPacCyK/eHue, yMO3aK/TroueHne
(MHAYKTHUBHOe, e JYKTUBHOE, 110 aHa/IOTHH) U JleslaTh BBIBOABI.

OO6yyaronuics CMOXeT:

* 110/10MpaTh C/I0Ba, COTMIOZUMHEHHBIE KJTFOUEBOMY CJIOBY, OTIPE/IEISIOIUe ero TPU3HAKU

U CBOICTBA;

* BBICTPAMBATh JIOTUYECKYIO I[ETI0UKY, COCTOSIIYIO U3 KJTFOUEBOTO C/IOBA U COTMOJUMHEHHBIX
€My CJIOB,;

* BbIZIe/IATh OOIUI MPU3HAK IBYX UM HECKOJILKUX MPEIMETOB WX SIBJIEHUH W OOBSICHITD UX
CXO/ICTBO;

* 00BeIUHSATH MPeIMEThI U SIBJIEHUs B TPYIIIILI 110 OTpe/ie/IEHHBIM IMPU3HaKaM, CPAaBHUBATh,
K/IaCCUGHUIMPOBATh U 0000111aTh (DaKThl U SIBJIEHUS;

* BbIZIE/IATH SIBJIEHHE W3 00IIero psijia APYTUX SBJIEHUMH;

* ompefiensaTb 00CTOSATENbCTBA, KOTOPbIE TpeAIIecTBOBA/IM BO3HUKHOBEHHIO CBSI3M MEXIY
SIBJIEHUSIMH, U3 3THUX OOCTOSITE/ILCTB BBIJE/SATh OIpeeNsiole, CrnocoOHble ObITh TPUUUHOMN
JAHHOTO SIBJIEHUSI, BBISIBJISITh IPUUWHBI ¥ CJIe/ICTBUS SIBJICHUIA;

* CTPOMUTb PacCy>KJieHHe OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJIEHUSIM U OT YaCTHBIX
sIBJIEHUHM K O0OIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH pacCy)X/eH’e Ha OCHOBE CpPaBHEHMs MTPeIMETOB U SIBJIEHUH, BbIIEISISI IPU 3TOM
o011re MpU3HaKy;

* W3/1araTh MOJTyUeHHYIO0 UH(POPMAIHI0, UHTEPIIPETHUPYS e€ B KOHTEKCTe PelllaeMou 3a/jauu;

* CaMOCTOSITe/IbHO YKa3bIBaTh Ha MH(OPMALIHIO, HY)K/JAIOIIYIOCS B IPOBEPKe, Mpe/jiaraTh U
TIPUMEHSTH C1I0CO6 TIPOBEPKU JOCTOBEPHOCTU MH(POPMALIUK;

* BepbamM30BaTh SMOLIMOHAILHOE BrieuaT/ieHre, OKa3aHHOe Ha Hero MCTOUHHKOM;

* O0OBSCHATH SIBJIEHUS, TPOLIECCHI, CBSI3U U OTHOIIIEHUS], BhISB/ISIEMbIE B X0/€ TI03HABATETbHOU U
HCC/Ie/IOBaTe/TbCKON /IeTe/IbHOCTH (TIPUBOIUTE O0OBSICHEHHE C U3MeHeHHeM (OpMBI TIpe/ICTaB/IeHNST;
OOBSICHAITD, IeTaIM3UPYsi UK 00600111ast; 06BACHITH C 33JAHHON TOUKHU 3DeHus);

* BBISIB/IATH U HA3bIBaTh TNPUUUHBI COOBITHSA, SIBJIEHHS, B TOM UKC/Ie BO3MO)KHble/Haubosee
BEPOSITHbIE TIPUUMHBI, BO3MO>KHbBIE TTOC/Ie/ICTBUS 3aJJaHHOM TIPUUYMHBI, CAMOCTOSITE/TbHO OCYIIIECTBIISISI
TIPUYMHHO-C/Ie/ICTBEHHBIN aHaJTu3;

* Jes1aTh BBIBOJ| HA OCHOBE KPUTHUECKOTO aHa/Ii3a Pa3HbIX TOUEK 3PEHUs, TOATBEPKAATh
BBIBO/] COOCTBEHHOI apryMeHTallel Wik CaMOCTOSITE/TbHO TIOJTyUYeHHBIMU JJAHHBIMH.

2. YMmeHue CO3/1aBdThb, IPDUMEHATL U HpEOGPaBOBLIBaTL 3HAKW U CMUMBO/JIbI, MOZ€/IN U CXeMbI
AJI pelleHusa y‘—IE6HLIX U I103HABATeJ/IbHBIX 3a/id4.

OOyuarUINIACS CMOXKET:

* 0003HaYaTh CHMBOJIOM Y 3HAKOM TIpeJMeT W/W/U SIBIIeHHE;

* OMpejiesisiTh JIOTHUYeCKUe CBSI3W MeXX/ly NpeZiMeTaMy W/U/IH sSIBJIeHUsIMU, 0003HauaTh JaHHbIe
JIOTUYeCKHe CBSI3U C TIOMOLLbI0 3HAKOB B CXEME;

* co3/iaBaTh aOCTPaKTHBIN UM peasbHbIN 00pa3 rnpegmeTa W/W/H SIBIeHUS;

* CTPOWTH MO/IeJIb/CXeMY Ha OCHOBe YCJIOBUM 3a/laud W/WIH Ccrioco0a eé pelieHus;

* co3jaBaTh BepOanbHble, BelljeCTBeHHble W MH(OpPMAlLMOHHblE MOJZe/NN C Bblje/leHHeM
CYLIleCTBeHHBIX ~XapaKTepUCTUK oObeKTa [/s orpefeneHus crocoba pelleHus 3ajaud B
COOTBETCTBHUM C CUTyaLUeu;




* 1IpeoOpa30BbIBaTh MO/IE/H C I1eJIbI0 BBISB/IEHUs OOIIUX 3aKOHOB, OTIPeIe/ISOIINX JaHHYIO
TIpeIMeTHYI0 00/1aCTh;

* TepeBO/IUTh CI0XKHYIO 10 COCTaBy (MHOT0acneKTHY0) UH(OpMaLUio U3 rpaduyeckoro Uiu
(dhopmanu30BaHHOTO (CMMBOJILHOTO) TIPE/ICTAB/IEHUS] B TEKCTOBOE ¥ HA00OpOT;

* CTPOUTH CXEMY, alTOPUTM JeUCTBUSI, UCTIPABJIATH WX BOCCTAaHAB/IMBAThL HEM3BECTHBIN paHee
aJIrOPUTM Ha OCHOBe UMEFOIIerocsi 3HaHusi 00 00beKkTe, K KOTOPOMY TIPUMEHSIETCS a/ITOPUTM;

* CTPOUTD I0Ka3aTebCTBO: MPsIMOe, KOCBEHHOE, OT IMPOTHUBHOTO;

* aHa/IM3UPOBaTh/pedIeKCUPOBATh OIBIT Pa3pabOTKK U peau3alyy yueOHOTo MpoeKTa,
ucciieloBaHus (TeopeTHuecKoro, SMIMPUUECKOT0) Ha OCHOBe Tpe/i/IoXKeHHOM 1po6sieMHOMN CUTYaLWy,
TIOCTaB/IEHHOM 1[e/TA W/WU/U 3a/JaHHBIX KPUTEpHEeB OLIeHKU MPOyKTa/pe3y/ibTaTa.

3. CMBIC/IOBOE YTEeHUe.

OOVyYaroIMACI CMOXKET:

* HAXOJUTb B TeKcTe Tpebyemyro uHMOpMaLlHio (B COOTBETCTBHHM C LIe/ISIMU CBOeH
JIeATeIbHOCTH);

*  OpPHEHTHPOBAThCS B COZIEP)KAHUHU TEKCTa, IOHUMATh 1[e/IOCTHBIM CMBIC/T TEKCTa,
CTPYKTYPHPOBATh TEKCT;

* yCTaHaB/IMBATh B3aUMOCB$I3b OMTUCAHHBIX B TEKCTE COOBITHH, SIB/IEHUH, TTPOIIECCOB;

* Pe3IOMHPOBATH ITIaBHYIO H/IEI0 TeKCTa;

* KDUTHUECKU OLIEHMBATh CO/iepKaHue U OpMy TeKCTa.

4. ®opMHUpOBaHKe U Pa3BUTHE IKOJIOTMUECKOTO MBIIIJIEHHUS, YMEHHe TIPUMEHSTh ero B I10-

3HaBaTe/IbHOW, KOMMYHHUKATUBHOM, COIIMA/IbHOMN MPaKTHKe U TPOheCcCUOHATLHON OpHUEeHTAaI[UH.

OO0yvaroMHAC CMOXET:

* OTIpe/Ie/IATh CBOE OTHOILIEHHE K PUPOHOU Cpejie;

* aHA/IM3MPOBATh BJIUSTHUE KOJIOTMUECKUX (DaKTOPOB Ha Cpe/ly OOMTAHUS )KUBbIX OPraHU3MOB;

* IPOBO/IUTH MPUYMHHBIM U BEPOSTHOCTHBIN aHA/TU3 KOJIOTHUECKUX CUTYAL[H;

* MMPOrHO3UPOBATh U3MEHEHUS CUTYal[UH IPU CMeHe JIeHCTBUs 0OHOTO (haKTopa Ha JelCTBHe
npyroro ¢akropa;

* pacIrpoCTPaHsATh FKOJIOTMUYeCKHe 3HaHUS U YYaCTBOBATh B MTPAKTHUECKUX Jle/IaX 110 3alluTe
OKpY>Katolllel cpejibl;

* BBIp@)KaThb CBOE OTHOILIEHHE K ITPUPO/IE Uepe3 PUCYHKH, COUMHEHHsI, MOZIEJTH, TIPOEKTHbBIE
paboThL.

5. Pa3BuTHe MOTHBAL[K K OBJIa[IEHUIO KY/JIbTYPOU aKTUBHOTO MUCII0/Ib30BAHUS C/IOBapei 1

JIPYTHUX TTOMCKOBBIX CUCTEM.

OOyvaroNHUHACs CMOXET:

* OTIpe/iesIATh HeOOXOAUMbIE K/TFOUeBbIe TIOMCKOBBIE CJIOBA U 3aIpOChHI;

* OCYIIIECTB/IATh B3aUMO/IEMCTBUE C 37IEKTPOHHBIMU TIOMCKOBBIMU CUCTEMAMH, CJIOBAPSIMU;

* (hOpMHUPOBaTh MHOXXECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX UCTOUHHUKOB //1s1 00BEKTHBU3AIUN
pe3y/IbTaToB MOUCKA;

* COOTHOCHUTD TIOTyYe€HHbIE Pe3yJ/IbTaThl TIOMCKA CO CBOEH [1eSTe/IbHOCThIO.

KommyHukaTusHblie YY I

1. YMeHMe OpraHu3oBbIBaTh y4yeOHOe COTPYAHUUECTBO W COBMECTHYIO [esiTe/IbHOCTb C
yuuTeseM U CBepCTHUKaMy; paboTaTh WHAVBUAYa/JbHO U B TPyIIe: HaXOAUTh oOlljee pellieHue U
paspeliaTb KOH(IMKTbl Ha OCHOBE COI/JIaCOBaHWS MO3WULMK U yuyéTa HMHTepecoB; (pOpPMy/IMpOBaTh,
apryMeHTHPOBAaTh U OTCTauBaTh CBOE MHEHHeE.

OOyuaroUMiACs CMOJKET:

* OmpeZiesIATh BO3MOXKHbIE PO/ B COBMECTHOM JeSITeJIbHOCTY;

* UrpaTh OIpe/ie/IEHHYI0 POJIb B COBMECTHOU JeSITe/IbHOCTH;

* IPUHMMATBh TI03UIIMI0 CObeceIHIKA, TTOHMMasi TIO3ULIUIO PYTOTo, Pa3/iMuaTh B €ro Peyu:
MHeHUe (TOUKY 3peHusi), Jl0Ka3aTenbCTBO (apryMeHThl), (DaKThl; TUIIOTe3bl, aKCUOMBbI, TEOPHHY;

* OTIpeJiesIsiTh CBOM JIeMCTBUS U /1efiCTBUS MapTHEPA, KOTOphIe Cr1ocOOCTBOBaIN U/

NIpPensTCTBOBAa/IM NPOJYKTHBHON KOMMYHHUKALH;




* CTPOUTH TIO3UTUBHBIE OTHOIIIEHUS B TIpoLjecce YueOHOM U 1Mo3HaBaTeIbHON JesTe/IbHOCTH;

* KOpDpPEKTHO M apryMeHTHPOBAHHO OTCTaWBaTh CBOIO TOUKY 3peHUs, B AUCKYCCUU YMeThb
BLIIBUTAaTh ~ KOHTpaprymeHThl, mepedpa3upoBaTh CBOK MbICAL  (B/laZileHMe MeXaHU3MOM
9KBUBAJIEHTHBIX 3aMeH);

* KPUTUYECKU OTHOCHUTBLCSI K COOCTBEHHOMY MHEHUIO, C IOCTOMHCTBOM MPH3HABaTh
OIIMOOYHOCTH CBOETr0 MHEHHUS (eC/TH OHO TaKOBO) Y KOPPEKTUPOBATh €ro;

* TIpe/ijIarath ajibTepHATUBHOE pellleHre B KOHGIMKTHOU CUTYal[uH;

* BBIZIEJIATE OOIIYI0 TOUKY 3peHUs B AUCKYCCUM;

* ZIOTOBapMBaThCs O MpaBWJIax M BOIPOCaXx /i 00CYK/eHUsI B COOTBETCTBUU C TIOCTaB/IEHHOMN
riepe/| TPYMIoi 3azauel;

* OpraHW30BbIBaTh yueOHOEe B3aUMO/IeMCTBYE B TpyIITe (OrnpeaensTh obIue 1ieu,
pacrpezie/isitb POJU, JOTOBAPUBATLCS APYT C APYTOM U T. 11.);

*  YCTpaHATb B paMKax Juasiora pa3pbiBbl B KOMMYHHUKAL[|H, 00yC/IOB/IEHHbIE
HermoHUMaHueM/HeTIpUATHEM CO CTOPOHBI cobece/IHMKA 3a7jauu, POPMbI UM COJiepyKaHUs juasiora.

2. YMeHHe OCO3HAaHHO WCII0/Ib30BaTh peueBble CpeJCTBA B COOTBETCTBUM C 3afiauei
KOMMYHHUKAIMU /11 BBIDA)KEHUsT CBOUX UYBCTB, MbICJIEH W TIOTPeOHOCTEH [/ TUIAaHUPOBaHUS M
peryysiiiyd CBOel [esiTe/IbHOCTY; B/aJieHue YCTHOW W TMCbMEHHOW peubl, MOHOJIOTMUecKon
KOHTEKCTHOU peyblo.

OOyvaroIHMHCS CMOXET:

* orpe/ieNIITh 3a/jauy KOMMYHHKALIMK U B COOTBETCTBUU C Hell 0TOMpaTh peueBbie CPe/iCTBa;

* 0TOMpATh U UCTIONB30BaTh peueBbie CPe/ICTBA B MPOL[eCcCe KOMMYHUKAL[UH C

JIPYTUMHU JIFObMU (Masor B rape, B MajioW IpyIre u T. 1.);

* TIPe/ICTaB/ISITh B YCTHOW WM MMCbMeHHOM opMe pa3BEPHYTHIH I71aH COOCTBEHHOM
J1esITe/IbHOCTY;

* co0O/mo1aTh HOPMBI TTYO/TMUHOM peuw, peryiaMeHT B MOHOJIOTe U JIMCKYCCHHU B COOTBETCTBUU C
KOMMYHUKaTUBHOM 3a/jaueif;

* BbICKa3bIBaTh ¥ 000CHOBBLIBATHL MHEHHE (CY>K/[eHHe) U 3arpalliiBaTh MHEHHUE ITapTHEPA B
paMKax /11asora;

* IPUHUMATD PelleHre B X0/le JUajora U COTr/IaCOBBIBATh €ro C CO0eCceHUKOM;

* CO3/laBaTh NMCbMEHHbIE K/IMILIMPOBaHHbIE U OPUTHMHA/bHbIE TEKCTHI C UCTI0Ib30BaHUEM
HeoOXOZMMBIX PeueBbIX CPe/ICTB;

* UCTI0/b30BaTh BepOasibHbIe CPe/iCTBa (Cpe/iCTBa JIOTHUECKOU CBSI3U) /ISl BbIJe/IeHUs
CMBIC/IOBBIX OJIOKOB CBOETO BBICTYIIIEHUS;

* WICII0/Tb30BaTh HeBepOasIbHbIe CPe/ICTBA WJIM HarJIsiIHbIe MaTephaJibl,
TIOArOTOB/IeHHbIE/OTOOpaHHBIE TI0/] PYKOBO/ICTBOM YUHTEJIS;

* JleJlaThb OLIeHOUHbBIN BBIBOJ, O JOCTH)KEHUM Lie/I KOMMYHHUKAL[MU HeIoCpeICTBEHHO 110c/1e
3aBeplleH’ss KOMMYHHUKAaTUBHOTO KOHTaKTa U 000CHOBBIBATh €ro.

3. ®opMUpOBaHKE U pa3BUTHE KOMIIETEHTHOCTU B 00/1aCTH UCIT0/Tb30BaHUsT MH(POPMALIMOHHO-
KOMMYHHUKAI[MOHHBIX TexHosoruu (ganee — UKT).

OO6yYarIIUNACA CMOXKET:

* 1[eJIeHarpaB/IeHHO UCKATh U UCTI0/Ib30BaTh UH(POPMAaI[MOHHbIE peCypChl, HEOOXOAUMBIe /IS
peliieHs1 yueOHBIX U MTPAaKTUUYeCKUX 3a/iay, ¢ romolibio cpesctB UKT;

* BbIOMpATh, CTPOUTH U MCIIOIBH30BATh aZleKBaTHYH MH(POPMALIMOHHYIO MOZesb [/s repejaun
CBOMX MBIC/IEN CpeACTBaMM eCTeCTBEHHBIX U (hOpPMabHBIX SI3LIKOB B COOTBETCTBUM C YCIOBUSIMU
KOMMYHUKAIIH;

* BBIJIe/IATh MH()OPMAI[MOHHBIN aCIeKT 3a/lauu, OTIePUPOBATh IaHHBIMH, UCIT0/Tb30BaTh MO/IETb
pellieHus 3afiauy;

*  UCMO/Mb30BaTh KOMIBIOTEPHBIE TEXHOJOTMU (BK/IIOUas BBIOOP a/IeKBAaTHBIX 3ajaue
WHCTPYMEHTA/IbHBIX ~ TPOrPaMMHO-aMapaTHbIX ~ CPeACTB U CEPBUCOB) Ui DelIeHust
WHGOPMAIIMOHHBIX ¥ KOMMYHHUKAI[MOHHBIX YUeOHBIX 3a/lau, B TOM UHMC/Ie: BBIUMC/IEHWE, HallhCaHhe
n1ceM, COUMHEHHUH, 10K/1a/loB, pedepaToB, CO3iaHKe TIpe3eHTalui U Ap.;

* UCTI0/Tb30BaTh MHAOPMAIHIO C YUETOM 3TUUYECKHUX U TTPABOBBIX HOPM;

* co3/1aBaTh MH(OPMAI[MOHHBIE PeCYPChI Pa3HOTO THUTIA U /IJIsl pa3HBIX ayAUTOPHH, COOMI0IaTh
WHGOPMALIMOHHYO TUTHEHY | MTpaBU/ia MH(MOPMAaIMOHHOM 6e30macHOCTH.



















IlnanupyemMblie pe3y/JbTaTbl OCBOeHHsl y4deOHOro mnpeaMera «XHMHA» C ONHCAHHEM
YHUBEPCA/IbHBIX YYeOHBIX [efiCTBHM, JoCTHraemMbix oOydawmumucsa 8-9 kiaccoB (c
HCI0/Ib30BaHUEM  O00OpYAOBaHHsI  IieHTpa  00pa3oBaHHsA  eCTeCTBEHHO-HAyYHOH H
TeXHO0/I0ru4ecKoi HanpaBieHHocTel «Touka Pocra»)

MemanpedomemHble pe3yibmanbl

Perynatusubie YY1

Ob6yuarowjuticst noay4um 803MOHXCHOCMb 051 (hOpMUPOBAHUS CAe0YIOWUX Pe2YASMUBHbIX

Yyn:

* []eJieriosiaraHye, BK/Itouasi IOCTaHOBKY HOBBIX Liesield, peobpa3oBaHUe TIPaKTHUYeCKOM 3a7aun
B TI03HaBaTe/JbHYI, CAMOCTOSATE/IbHBINA aHa/TU3 YCJIOBUM AOCTVKEHHUS LIe/IM Ha OCHOBE YUéTa
Bbl/le/IeHHBIX YUWUTeseM OPUeHTUPOB /1efiCTBUsI B HOBOM yueOHOM MaTepualie;

* MJIAaHUPOBaHKE TYTH IOCTKEeHUs 1ieJiel;

* yCTaHaBJIeHHe 1[eJIeBbIX TIPUOPUTETOB, BhI/le/IeHHe a/lbTePHATUBHBIX CTIOCOO0B JIOCTHKEHHUS
11eJ11 ¥ BbIOOp Haubosiee 3¢ heKTUBHOTO Criocoba;

* yMeHHe CaMOCTOSITe/TbHO KOHTPOJTMPOBATh CBOE BPeMSI U YIIPaB/ISITh UM;

* yMeHHe IPUHUMATh PEIIeHus B TPO0IEMHON CUTYyaluu;

* I0OCTAHOBKA yueOHBIX 3a/lau, COCTaBJieHUe TJIaHa U 10C/Ie/I0BaTe/IbHOCTU e CTBUM;

* opraHu3aiusi pabouero Mecra MpH BBITIOJTHEHUH XUMHUYECKOTO SKCIIEPUMEHTa;

* TIPOTHO3WPOBaHHE pe3y/JbTaTOB 00yueHWs, OlleHMBaHWE YCBOEHHOrO0 Marepuasa, OljeHKa
KauecTBa M YPOBHSI TIOJMy4YeHHBIX 3HaHWW, KOPPeKIMs TJlaHa U criocoba JeilcTBUsi TIpU
He00X0JUMOCTH.

ITo3HaBarenbHbIe YY ]I

Obyuarowulicss nomyyum B03MOMICHOCMb 0451 (POPMUPOBAHUS CA0YIOWUX NO3HABAMENbHbIX
Yya:

* TIOMCK U BblZle/ieHre HH(pOopMaLuy;

* aHa/M3 yC/I0BUH U TpeboBaHMH 3a/jauH, BEIOOP, COMOCTaBIeHre U 000CHOBaHHe Criocoba
pelleHus 3a/aum;

* BbIOOD Hanbosee 3¢h(heKTUBHBIX CII0COOOB pelleHus 3a/Jaul B 3aBUCMOCTH OT KOHKPETHBIX
yCJIOBMA;

* BbI/IBWKEHHe ¥ 000CHOBaHKe TUTIOTe3bl, BEIOOP criocoba eé pOBepKy;

* CaMOCTOSITeTbHOE CO3/laHue alropUTMa AesTeIbHOCTH TIPH pellieHrH 1pobieM TBOPUYECKOro 1
TIOMCKOBOT'O XapakTepa;

* yMEeHMsI XapaKTepHU30BaTh BeI[eCTBa [0 COCTaBY, CTPOEHHUIO ¥ CBOWCTBAM;

* ONKCbIBaHUE CBOWCTB: TBEPABIX, )KU/IKUX, Ta3000pa3HbIX BEIL|ECTB, Bblle/IeHHe UX
CYILIeCTBEHHbIX TIPU3HAKOB;

* 1300pakeHre coCcTaBa MPOCTEHIINX BEL[eCTB C TIOMOIIBI0 XUMHUUECKUX OPMYJT U CYIITHOCTH
XVUMUYeCKUX Peakiuii C TIOMOIIbI0 XUMUUECKIX YPaBHEHU;

* TIpoBeJieHre Hab/MI0/|eHNH, ONMCcaHKe TIPU3HAKOB U YC/IOBUM TeUeHUs] XMMUYeCKUX PeakLyi,
BBITIOJIHEHME XMMHYeCKOrO SKCIIePUMeHTa, BbIBOABI Ha OCHOBe aHanu3a HabmofeHdd 3a
SKCIIEPUMEHTOM, pellleHre 3ajau, I[0JyuyeHre XUMHUUYeCKOM WHGOPMALUM W3  Ppa3/IUuHbIX
VICTOYHHKOB,;

* yMeHMe OpPraHi30BbIBaTh UCC/IeJOBAHHE C LIe/IbI0 TIPOBEPKH TUIIOTe3;

* yMeHWe /leflaTh YMO3aK/IroueH!st (MHAYKTUBHOE U TI0 aHAJIOTHH) U BBIBO/IBI;

* yMeHHe 00BbEKTHMBHO OI|eHMBAaTh MH(OPMALIMIO O BeljeCTBaX ¥ XMMUYeCKHX IpoLieccax,
KPUTHUUECKH OTHOCUTBHCS K TICeB/I0HayUHOM MH(MOPMALUH.

KommyHnukaTuBHblie YY1

O6yuarowjulics noayuUm 803MOMCHOCb 04151 pOPMUPOBAHUS CAe0YIOWUX KOMMYHUKAMUBHbBIX
Yy:

* TI0JIHOE Y TOYHOE BbIpa)KeHHEe CBOMX MbIC/IeH B COOTBETCTBUU C 3a/jayaMU U yCJIOBUSIMU
KOMMYHUKaL1W;



* a/leKBaTHOE MCIIOb30BaHWe peueBbIX CPeJCTB /IS y4acTHs B JUCKYCCUM U apryMeHTaluu
CBOEeM Mo3uLMY, YMeHHe NpeJiCTaBIsATh KOHKPeTHOe CojiepyKaHue € coo01eHreM ero B MMCbMeHHOM
W yCTHOU (opMme, orpe/esieHre CriocOO0B B3aMMO/eMCTBHS, COTPYJHIUUECTBO B ITOUCKe U cOope
vH(popMaLy;

* orpe/iesieHre CrIoco00B B3aMMO/eMCTBUSI, COTPY/JHUUECTBO B TIOMCKe U cbope nMHpopMaLyy,
yuacThe B JMajiore, IJlaHUPOBaHWe OOMIMX CrocoboB paboThl, TMpOsiB/ieHWe YBaXKUTeTbHOTO
OTHOILIEHHUS K IPYTHUM YUaIlIMCS;

* OnucaHue COJiepKaHUs BITMOHSIEMBIX [JeHCTBUM C 11eJIbF0 OPUEHTHUPOBKY B IpeIMeTHO-
NIPaKTUYeCKOH /1esiTe/IbHOCTH;

* YMEeHUs YUUTBHIBATb Pa3Hble MHEHUs U CTPeMUTbCS K KOOPAWHALIMU Pa3/IMYHbIX TIO3ULIUH B
COTPY/JHUYECTBE;

* (hopMyIUpOBaTh COOCTBEHHOE MHEHHEe U TI03ULIMI0, apT'YMEHTHPOBaTh U KOOPAUHUPOBAThH eé
C MO3ULUSIMY TTapTHEPOB B COTPYJHUYECTBe INPY BbIpaboTKe 0011lero pelieHus B

COBMECTHOM [1esiITeJIbHOCTH;

* OCYIIeCTB/ISITh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOJUMYTO
B3aKMMOIIOMOIIIb;

* [UIaHUPOBATh OOIIKEe CIIOCOOBI PAOOTHI; OCYIIECTB/ISATE KOHTPOJIb, KOPPEKILIUIO, OLIeHKY
JIeCTBUM MMapTHEpA, YMeTh yOeXKaaTh;

* WCII0/Ib30BaTh a/leKBaTHbIE SI3BIKOBBIE CPEZCTBA /il OTOOpPa)keHHsI CBOMX UYBCTB, MBIC/IEH,
MOTHBOB M TIOTPeOHOCTel; 0TOOpakaTh B peuu (orvcaHue, 00bsICHEHNE) CoZiepKaHre COBepIaeMbIX
JleMCTBUM, KaK B (hpOpMe T'POMKOM COLIMa/IM3UPOBAHHOM peuy, Tak U B (popMe BHYTPEHHEH peuy;

* pa3BMBaTb KOMMYHMKaTUBHYI KOMITETEHLMIO, UCTIO/b3Yys CPeJCTBa YCTHOW U MUCbMEHHOMN
KOMMYHHUKAIUY 1pu paboTe C TeKCTaMy yuyeOHUKA U JOTIONHUTETbHOU JIMTePAaTypOH, CTIPaBOYHBIMHU
TabMMIaMy, MPOSIB/ATE TOTOBHOCTh K YBa)KEHUIO MHOM TOUKU 3peHHs TIPU 00CY)K/leHUU pe3y/IbTaToB
BBITOJIHEHHOH paboThI.

4. B LIEJIEBOM PA3JEJIE B nyHkTe «1.2.4.TIpegMeTHble pe3ynbTaTbl» MOJITYHKT
«®Du3uKa» KOHKPeTU3UPOBAaTh CJ/Ie[[yIOIIUM YTOUHEHHBIM CO/lepXKaHueM:

IlnanupyemMble mpeAMeTHbIe pe3y/bTaThl OCBOeHHsA YydeOHOro mnpegMera «®Pu3uKa»
odyuawmumvucsa 7-9 KaaccoB (C HCHoO/Ib30BaHHeM 000py/0BaHMsA LeHTpa 00pa3oBaHUsA
eCTeCTBeHHO-HayYHOH M TeXHO0J/IOTMuecKoi HanpasjeHHocTeld «Touka Pocra»)

Obyuatowjulicss nofyuyum 603MOMCHOCMb 0451 (POpMUPOBAHUSI CAe0yoWUX NnpeOMemHbIX pe-
3yAbMamoa:

3HaHUSI O NIPUPO/ie BA)KHENIINX (PU3NUYECKUX SIBJIEHHMIM OKDPY>Karolllero Mupa v NoHUMaHue
CMbIC/a (U3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSI3b U3YUEHHbBIX SIBJIEHUI;

yMeHHUsI M0JIb30BaThCsl METO/JaMHA HayUHOT'O MCC/IeIOBAaHUS SIBJIEHUM TIPUPO/bl, IPOBOJUTD
HaOJ/TI0/IeHus], TJIAaHWPOBaTh M BBIMIOJHATL 3KCIIEPUMEHTHI, 00pabaThiBaTh pe3y/bTaThl WU3MEpEeHHUH,
TIPe/ICTaB/IATh pe3y/bTaThl U3MEpPeHUul C MOMOIIbI0 Tabsul], rpadukoB U ¢Gopmys, oOHapy>XUBaTh
3aBUCUMOCTH MeXJy (PU3NUeCKUMHU BeTMUWHAMU, OOBSCHSTH TIOSyueHHble pe3y/bTaThl W fe/aTh
BBIBO/IbI, OLIeHUBATh IPAHML{bI [IOTPELLIHOCTEN pe3y/IbTaTOB U3MEePEeHUH;

yMeHUs TIPUMeHSITh TeopeTHUeckre 3HaHus 1o (H3UKe Ha MPaKTHKe, pellaTh Pu3ndeckue
3a/lauy Ha pUMeHeHUe MOoTyYeHHbIX 3HaHUM;

yMeHUsI U HaBbIKW TIPUMEHSITh TI0/yUeHHbIe 3HaHUS [/1s1 00bsICHEeHUsI TIPUHLIUTIOB

JleMCTBUS BaXKHENIINX TEXHUYECKUX YCTPOMCTB, pellleHrs TPaKTUUYeCKUX 3a/jau
TIOBCEe/IHEBHOM >KU3HU, obOecrieueHusi 6e30MacHOCTH CBOEM yKHU3HH, palliOHA/ILHOTO
TIPUPO/I0TI0/Ib30BaHUs M 0XPaHbl OKpPYKatollel Ccpe/ibl;

(dhopmupoBaHue yOeXxZieHUs B 3aKOHOMEPHOU CBSI3U 1 TI03HaBaeMOCTH SIBJIEHUH TTPUPO/IBI,
B 00BEKTHBHOCTH HayYHOTO 3HAHUS, B BLICOKOU 1IeHHOCTH HayKH B Pa3BUTHH MaTepUabHOU U
IIyXOBHOM KYJIbTYDbI JIFO/JeH;

pa3BUTHE TEOPEeTUUYECKOT0 MBIIJIEHUs] HA OCHOBe ()OpMHPOBaHUS YMEHUM yCTaHaB/IMBATh
(dakTbl, pa3nMuaTh NPUYUHBI U C/Ie[CTBUS, CTPOUTH MO/Ie/IU U BbIIBUTATh TUIIOTE3bl, OTHICKUBATh U
dbopMynrMpoBaTh JoKa3aTebCTBA BbIABUHYTHIX MIOTE3, BHIBOAWUTH M3 SKCIIePUMEHTATbHBIX (aKTOB
Y TEOPeTUUYECKUX MOoZesiell (u3nuyecKre 3aKOHbI;



KOMMYHUKaTUBHbIe YMEHMS: [OK/IaJblBaTh O pe3y/bTaTaX CBOEro HCC/e[0BaHus,
yua-
CTBOBaThb B [JUCKYCCHHM, KPaTKO M TOUHO OTBeuaTb Ha BOMNPOCHI, MCII0/Ib30BaTh CIPaBOUHYIO
JIUTepaTypy U Apyrue NCTOYHUKU MH(POPMaLMK.
[TpenmMeTHBIe pe3ynbTaThl 00yueHHs pU3MKe B OCHOBHOM LIIKOJIe TIPe/CTaB/IeHbl B CO/lePKaHUN
Kypca I10 TeMaM B pabouMx MporpaMmax K Kypcy.

5. B LEJIEBOM PA3EJIE B mnyHkTe «1.2.4. [IpegmeTHble pe3y/bTaThbl»
KOHKPEeTHU3WPOBATh CJIeAYIOLIMM YTOUHEHHBIM CO/lePyKaHHEeM:

I[InanupyeMbie TpeAMeTHBbIE Pe3y/JbTaThl 0CBOEHHSA y4eOHOro mpegMera «XuUMHS»
oOyuaromuvuca 8-9 KmaccoB (C HCIo/b30BaHHEM O000pYy/J0BaHUsI IEHTPOB 00pa3oBaHHUA
eCTeCTBeHHO-HAayYHO! M TeXHO/IOrMYeCKoH HanpasieHHOcTel «Touka Pocra»)

OOyuaromiicas HAyYUTCS:

MIPUMEHSITh OCHOBHBIE METO/[bI TIO3HAHUS: HaOJII0ieHre, U3MepeHue, SKCTIePUMEHT;

OTMCBIBAaTh CBOWCTBA TBEDP/BIX, KUIKUX, ra3000pa3HbIX BEI[eCTB, BbIJEJsIs UX
CyILeCTBeHHbIe MTPH3HaKY;

PaCKpBIBATh CMBIC/ 3aKOHA COXPAHEHUST MaCcChl BellleCTB, aTOMHO-MOJIEKY/IIPHOU TeOpUH;

pa3/nyaTh XUMUUeCKre U (pr3nyeckue siBjieHUs, Ha3bIBaTh MPU3HAKU U YCIOBUS
NIPOTeKaHUsI XUMUUeCKHX peaKIni;

cobroaTh MpaBmia 6e30macHoi paboThI MPH MPOBEEHUH

OTIBITOB; T10JTb30BaThCs Tab0pPaTOpHBIM 000PY/J0BaHKEM U

MOCY/101;

MoJTyuaTh, COOMpaTh ra3000pa3HbIe BeleCTBa U Pacrio3HaBaTh UX;

XapaKTepru30BaTh (U3NUeCKHe U XMMUYeCKHe CBOMCTBA OCHOBHBIX K/IaCCOB HeOpraHuue-
CKUX COeJVUHEHUWM, TIPOBOJUTh OIMbIThl, TOATBEepPXKJalollie XUMHUYeCKhe CBOWCTBA W3y4YeHHBIX
K/IaCCOB HEOPTaHUUECKUX BEIIeCTB;

PaCKpbIBaTh CMBIC/ TIOHSITUSI «PacTBOP», BBIUMC/IATH MAacCCOBYHO JIOH0 PaCTBOPEHHOTO
Bell[eCTBA B pPACTBOpPe, TOTOBUTb PAaCTBOPbI C OMNpeeséHHOW MacCOBOM [0jed pPacTBOPEHHOTO
BeIleCTRBa;

XapaKTepU30BaTh 3aBUCUMOCTD (hU3UUeCKMX CBOWCTB BEIL[eCTB OT THIA KPUCTA/UTNUeCKOMH
PEIETKH, OTIPe/IeNIATh BU/l XUMUUYECKOUN CBSI3M B HEOPTaHUYEeCKUX COeIMHEHUSX;

PaCKphIBaTh OCHOBHBIE TOJIOXKEHHUSI TEOPUH 3JIEKTPOJIUTHUECKOW AMCCOLMAIUM, COCTaB-
JIATH YPaBHEHUS JIeKTPOJUTHYECKON JUCCOLMAMU KHUC/IOT, 1Lje/ioueid, Cojeld U peakiyuii WOHHOTO
oOMeHa;

PaCKpbIBAaTh CYIIHOCTh OKUC/TUTETbHO-BOCCTAHOBUTEJILHBIX PeaKL|i, OTIpeZessTh OKHC-
JIATETb U BOCCTAHOBUTE/Tb, COCTAB/ISITh YPAaBHEHUSI OKHMC/TUTEIbHO-BOCCTAHOBUTE/THHBIX PeaKIni;

Ha3bIBaTh (haKTOPHI, BIUSIOIIME Ha CKOPOCTh XUMHUUECKOU pPeaKiIvy;

XapaKTepu30BaThb B3aUMOCBSI3b ME>K/Y COCTaBOM, CTPOEHHEM 1 CBOMCTBaMU HEMETA/IIOB U
MeTasIoB;

MIPOBO/IUTH OIIBITHI I10 TOJIyUeHUI0 U M3yUeHUI0 XUMHUYEeCKUX CBOMCTB Pa3UYHBIX Be-

111eCTB;
rpaMOTHO 00paIlaThCsl C Bel[eCTBAMU B TIOBCEIHEBHOM >KU3HHU.

OO0yuarowuticst No/y4Um 803MOHXCHOCTb HAYYUMbCA:

BBI[BUTATh W TPOBEPSATH SKCIIEPUMEHTA/IbHO THUMOTEe3bl O XMMHWUECKHUX CBOHCTBAax Be-
IIIeCTB Ha OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIaTh B XMMUUYECKHE PeaKIWd, O
XapaKTepe U MPOJYyKTax pa3/IMuHbIX XUMUUECKUX PeaKIlvi;

XapaKTepU30BaTh BEIeCTBa 0 COCTaBy, CTPOEHUIO U CBOWCTBAM, YCTaHAB/IMBATb TPH-
YMHHO-CJIe/[CTBEHHbIE CBS3M MEXK/y JAHHBIMU XapaKTePUCTUKAMU BeIlleCTBa;

COCTAaBJIATh MOJIEKY/ISIPHBIE U TIO/THbIE MOHHBIE YPAaBHEHUS 110 COKPAI[EHHBIM HOHHBIM
yPaBHEHUSIM;

TIPOrHO3UPOBATh CIIOCOOHOCTD BELeCTBA MPOSIB/IATH OKUC/TUTEIbHBIE U/TK BOCCTAHOBU-
TeJ/IbHbIe CBOWCTBA C YUETOM CTeleHel OKUCIEeHUsI 3/IEMEHTOB, BXO/ISIUX B €r0 COCTaB;

BBI/IBUraTh U MPOBEPSITH SKCIIEPUMEHTAIbHO TUTIOTE3bI O pe3y/ibTaTax BO3JeMCTBHUS
Pa3/MUHbIX (AKTOPOB Ha M3MEHEeHHe CKOPOCTU XUMHUECKOH peaklvy;



WCTI0/Tb30BaTh MPUOOPeTEHHBIE 3HAHUS /IS SKOJIOTHYEeCKU TPaMOTHOTO
TIOBe/IeHYsI B OKpY Kalollleil cpejie;

WCTI0/b30BaTh MPUOOpeTéHHbIE K/THOUeBble KOMITETeHLUU TIPY BBLITIOJTHEHHUU TIPOEKTOB U
pelieHNM y4ueOHO-UCC/IeOBATeNbCKAX 3a/lad TI0 W3YYEeHUIO CBOWMCTB, CIIOCOOOB TMOJydeHUs U
pacrio3HaBaHus BeleCTB;

00BEKTUBHO OIIeHHMBaTh MH(OPMAIIHIO O BEI[eCTBaX U XMMUUYECKHX MPOLieccax;

0CO3HAaBaTh 3HaUeHHe TeOpPeTUYeCKUX 3HAHUM 110 XUMUU JJisl IPAKTUUeCKOM JiesiTe/TbHO-
CTU Ye/IOBeKa;

Co3/laBaTh MO/IE/IA M CXEMBbI [IjIsI PellleHHsT yueOHbIX M TT03HaBaTe/IbHBIX 3a/lay; MOHUMAaTh
HeoOX0IUMOCTh COOJIOJIeHUsT TIPeATIMCAHUM, TIpejlaraeMbIX B WHCTPYKLUSX TI0 HCIIO/b30BaHUIO
JIeKapCTB, CPe/ICTB OBITOBOM XUMUH U [Ip.

6. B LEJIEBOM PA3JIEJIE B nyHkre «1.2.4. IlpegMeTHble pe3y/bTarTbl» IOAIIYHKT
«buosorys» KOHKpeTU3MpOoBaTh C/1elYIOLMM YTOUHEHHbIM COZlepyKaHueM:

IlnanupyemMble TpeMeTHBIE pe3y/IbTaThl OCBOeHHs yudeOHoro mnpeamera «buosorusi»
oO0yuaromuMuca 5-9 KjaccoB (C HCIO/Ib30BaHHEM O000pPy/OBaHHA ILeHTPOB 0OO0pa3oBaHUA
eCTeCTBEHHO-HAyYHO! M TeXHO/IOrM4YecKoil HanpasieHHocTel «Touka Pocra»)

1) dopmrpoBaHKe 1IEHHOCTHOTO OTHOLIEHHS K KUBOW TIPUPO/ie, K COOCTBEHHOMY OPTraHH3MY;
TIOHMMaHKe PoJii OMoJIorvY B OPMUPOBAHUM COBPEMEHHOM eCTeCTBeHHOHAYYHOU KapTUHBI MUPa;

2) yMeHHe TpPUMEHATb CUCTeMy OMOJIOTMUeCKMX 3HaHWM: paCKpbIBaThb CYLJHOCTb >KUBOTO,
Ha3bIBaTh OT/IMUMSL J)KUBOTO OT HEKUBOTO, MEePEeurc/IATh OCHOBHbIE 3aKOHOMEPHOCTH OpraHH3allvy,
(YHKI[MIOHPOBaHUsI OOBEKTOB, SIBJI€HWM, MPOLECCOB >KUBOW TPHPO/Ibl, SBOOLMOHHOTO Pa3BUTHS
OpraHMueckoro MMpa B ero eJUHCTBe C He)XUBOW MPUPOOH; COPMUPOBAHHOCTD Tpe/CTaBIeHUH O
COBpPEMEeHHOW TeOpUH SBOIOLIMM U OCHOBHBIX CBU/IETe/IbCTBAX 3BOJIIOLINY;

3) BnaZieHue OCHOBaMM TIOHSTHUIHOTO amrapara ¥ Hay4yHOro $i3blKa OWO0JIOTMH: UCIIOIb30BaHKe
W3yUYeHHbIX TEPMHHOB, TIIOHSTUM, TeOpuUM, 3aKOHOB U 3aKOHOMEDHOCTeM /i OOBsSCHeHUs
HabJmoaeMbIX OMO/IOTMUeCKUX 00BEKTOB, SIBJIEHHI U TTPOLIECCOB;

4) noHuMaHue criocoboB moTyueHst OMOIOTMYeCKUX 3HAHWH; Ha/TMUKe OITbITa MCII0/Tb30BaHUS
MeTO/I0B OMOJIOTUHM C LIe/IbI0 M3yUeHHs KUBBIX OOBEKTOB, OMOJIOTHUECKUX SIBJIEHWH U TIPOL|ECCOB:
HaOJIr0ieHue, OTMcaHye, TIPOBe/IeHNe HeC/IOKHBIX OMOTOTHYeCKUX OTBITOB U 9KCIIEPUMEHTOB, B TOM
YKicIie C UCII0/Ib30BaHMeM aHAIOTOBbIX M U(POBLIX MPHOOPOB M MHCTPYMEHTOB;

5) yMeHHe xapaKTepu30BaTb OCHOBHbIE TPYMIIbI OPraHU3MOB B CUCTeMe OpraHMuecKoro Mupa
(B Tom uncine BUPYCHl, OakTepuu, pacTeHus, TpUObI, >KMUBOTHbIE): CTPOEHHE, TIPOL[ECCHI
JKU3He/|esITe/IbHOCTH, UX NIPOUCXOJKeHre, 3HaUueHNe B IIPUPO/e U )KU3HU Ye/IOBeKa;

6) yMmeHHe OOBSICHATH TOJIOXKEHHe UelioBeKa B CHUCTeMe OpPraHMYeckoro MHpa, ero
MIPOMC-XOJK/eHre, CXO/CTBA U OT/IMYMS UerloBeKa OT ’KMBOTHBIX, XapaKTepu30BaTb CTPOEHUE U
TIPOLIeCCHI KU3He/eATeIbHOCTH OpraHh3Ma uesioBeKa, ero MpUCIoco0/IeHHOCTh K pa3iiyHbIM
9K0/I0TUUeCcKuM hakTopam;

7) yMeHUe ONKChIBATh K/IeTKH, TKAHW, OPraHbl, CUCTeMbl OPraHOB M XapaKTepu30BaTh BaXK-
Helile OMOIOTMUeCKHe TIPOLIeCCHl B OPraHU3Max pacTeHUH, )KMBOTHBIX M YeJIOBeKa;

8) chopMupoBaHHOCTH MpeiCTaB/IeHUI O B3aMMOCBSI3W Hac/le[0BaHUsl TIOTOMCTBOM MPU3HAKOB
OT poAvTenbCKUX (OpM C OpraHu3alyeill K/eTKd, HaJuuheM B Heill XpOMOCOM KakK HOCUTesel
Hac/ieIcCTBeHHOM MH(OopMaLiK, 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Hac/le[loBaHuUs IIPU3HAKOB;

9) chopMHPOBAHHOCTH TIPE/ICTaBIeHU 00 OCHOBHBIX (PAKTOPax OKPY’KArOI[el Cpe/ibl, UX POJIH
B JKU3He/IesITe/IbHOCTH U 3BOJIFOLIMYA OPraHU3MOB; Tpe/iCTaB/ieHre 06 aHTpororeHHOM (akTope;

10) cdopmMupoBaHHOCTH TpefCTaBIeHH 00 3KOCHCTeMax W 3HaueHWH Onopa3Hoobpasus; o
r7100a/bHBIX  3KOJIOTUYEeCKUX TpobsjieMax, CTOSIIMX Tiepe], Ye0BEUeCTBOM M Criocobax ux
NIpeo/l0JIeHNs;

11) ymenue pemwiaTtb y4yeOHble 3a/jaud OMONOTMUECKOTO COZePKaHUs, B TOM UKCJ/Ie BBISIB/ISTH
NIPUYMHHO-C/IeJCTBEHHbIe CBSI3U, IPOBOJUTh PAcuéThl, JenaTh BbIBO/bI HA OCHOBAHWH IOJyUYeHHBIX
pe3y/bTaToB;



12) ymeHue co3zaBaTh U IPUMEHSITb CJIOBECHbIE U TpadruecKre MOZETH i 00bsICHEeHHs
CTPOEHUSI )KUBBIX CUCTEM, SIBJIEHHUH U TIPOLIeCCOB KUBOW TIPUPO/bI;

13) moHMMaHue BK/IaZia POCCUMCKUX U 3apy0OeXKHBIX YUEHBIX B pa3BUTHE OHMO/IOTHUECKUX HaYK;

14) BrnageHue HaBblKaMM paboThl C uWHbopMaluell OHUOIOTUUECKOTO  COJIepKaHus,
TIpe/[CTaB/IeHHOM B pa3HOU dopMe (B BH/le TeKCTa, TaOJIMUHBIX [JaHHBIX, CXeM, IPa(HUKOB, AUarpamm,
Mojiesiel, U300paXkeHHi), KpUTUUECKOTO aHa/Ti3a WH(MOPMALIMY U OLIEHKU ee I0CTOBEPHOCTH;

15) ymeHMe T[UIaHUPOBaTh TI0J] PYKOBOACTBOM HAaCTaBHHKAa U TPOBOJUTH YyueOHOe
UCCIe[JOBaHWe WM TPOEKTHYH paboTy B o06jacTyi OWOJIOTHM; C YYeTOM HaMeueHHOH Liesn
dopmynrpoBath TpobJeMy, THUIIOTe3y, CTaBUTh 3aflaud, BbIOMPAThb ajJieKBaTHbIE MeTObI I WX
peliieHys, OPMyIMPOBATh BBIBO/IBI; MyO/IMUHO TIPECTAB/ISATh MO/TyUeHHbIe Pe3y/IbTaThl;

16) ymeHue UHTerpUPOBATh OMOOTHYECKHe 3HAHUS CO 3HAHUSMH IPYTUX yueOHbIX
TIpe/IMeTOB;

17) c¢opMHUpPOBaHHOCTL OCHOB 3KOJIOTHUECKOM TPaMOTHOCTU: OCO3HaHUe HeoOXOAUMOCTU
JeUCTBUH TO coxpaHeHWt0 OHopa3HOOOpa3Wsi U OXpaHe TIPUPOJHBIX 3KOCHCTEM, COXPAHEHHUI0 U
YKDETIeHUIO 3/I0pPOBbsi UesioBeKa; yMeHue BbIOMpATh liefieBble YCTAaHOBKH B CBOUX JEWCTBUSX U
MOCTYIKaX 10 OTHOIIIEHHUIO K >KUBOU MPUPO/ie, CBOEMY 37I0POBbIO U 3/I0POBbI0 OKPY’KaIOLI[UX;

18) ymeHue HCI10/1b30BaTh MPUOOpPETEHHbIe 3HAHUS W HABBIKM /IS 3Z0POBOr0 0Opa3sa >KU3HH,
cbanmaHCUPOBAHHOTO THTaHUS W (U3NUECKOW AaKTUBHOCTH, HENpHUsThe BPeJHBIX TPUBBIYEK U
3aBUCUMOCTEM; yMeHHe MPOTHUBO/IeHCTBOBATh JDKEHAYUHBIM MAHUITYJISALIUSM B 00/1aCTU 3/]0POBbSI;

19) oBnasieHre preMaMU OKa3aHUsI TIepBOi TTOMOIIU UeI0BeKY, BhIPAIIUBAaHUS KYyJ/IbTYPHbIX
pacTeHUi U yX0Za 3a JOMalllHUMU KUBOTHBIMU.>

7. B COOEPXXATEJIBHOM PA3IEJIE B nyHKT «2.1. IIporpamma pa3BUTHsI YHHUBEPCAIbHbIX
yueOHBIX /eliCTBUH, BK/IIOUatoIiast hopMUpOBaHHe KOMITeTeHI[HH 00yUaroluxcs B
obmacT  uCMonb30BaHUS  WHGOPMALMOHHO-KOMMYHUKALIMOHHBIX ~ TEXHOJIOTHH,  yueOHO-
HCC/IeIOBATe/TbCKOM M TIPOEKTHOM [JIesiTeTbHOCTH» 00aBUTh MOAMYHKT « OrrcaHue 0COOeHHOCTeH,
OCHOBHBIX HarpaB/ieHUH y4eOHO-MCC/Ie/IoBaTe/IbCKOW W TIPOEKTHOM IeATeIbHOCTH O0YJaroluxcs,
MeTO/IOB 00yueHHUst, 0Opa3oBaTeIbHBIX TeXHOJIOTUM, 00ecrieurBarol[dX OCBOEHHE O00YJaroImUMHCs
OCHOBHBIX 00111€00pa30BaTe/IbHBIX MPOrpamMM I[U(MPOBOT0, €CTeCTBEHHOHAYUHOT0, TEXHUUECKOTO U
ryMaHUTapHoro ripoduneli B paMKax MCIO/Mb30BaHUS KOMIUIeKTa obopyzaoBaHus LleHTpa
o0Opa3oBaHMsI eCTeCTBEHHO-HAyuHOW W TEXHOJIOTUYEeCKOW HarpaBieHHOCTel «Touka pocTa»»
CJIeIyIOIIero co/iepKaHust:

Onucanne 0co0eHHOCTeH, OCHOBHBIX HamNpaB/IeHHH Y4eOHO-HCC/Ie0BATe/IbCKOH H
MPOEKTHOU esiTe/IbHOCTH 00y4Yaroluxcsi, MeTo0B 00yJyeHHs, 00pa3oBaTe/IbHBIX TEXHOIOTUH,
o0ecreynBaKIIUX 0CBOEHHE 00YUAIIMMICS 0CHOBHBIX 00111e00pa3oBaTe/IbHBIX IPOrPaMm

B PaMKax HCI0/Ib30BaHUs KOMIUIEeKTa 00opyoBanus lleHTpa o0pa3oBaHus eCTeCTBEHHO-
Hay4HO! U TeXHO/IOTMUeCKOH Hanpas/ieHHOCTeld «Touka pocTa».

KomrisiekT obGopyzmoBanust Ayt ocHaimjeHWsi LleHTpa oOpa3oBaHuHsi eCTeCTBEHHO-HAyYHOU U
TeXHOJIOTUUeCKOM HarpaBieHHOCTell «Touka pocTta» COPMUPOBaH C yuyeTOM psifia TIPUHLIUIIOB, B
TOM UUCIIe:

IIpuHyun couemaHusi K1accu4yeCcKUux U COB8pPeMeHHbIX CpedCme uU3mepeHUll U cnoco6oe
IKCnepuMeHmMa/IbHO20 UCC/Ae008aHusi sie/neHull. B coctaB 000pyZOBaHMSI BXOAST K/IaCCUYeCKHe
CpeAcTBa HW3MepeHHUsi (HarpuMep: [JUHAMOMETPhI, CTpeJIoUHble amrepMeTp W BOJBTMETP) U
dpoBbie pUOOPEI (HarpuMmep: 1(pOBEIe Bechl, CeKyHAoMep) U Aaryuku. CoOsofieHre 3Toro
TIPUHLUIA UMeeT 0co0oe 3HaueHue [ijisi YPOBHS OCHOBHOTO 0011jero oOpa3oBaHusl, TIOCKOJIBKY 3/1eCh
MPOMCXOJUT 3HAKOMCTBO CO CrocobamMu wu3MepeHUs (U3WUYECKUX BeJUYMH, (HOPMHUPYeTCs
MOHMMaHWe TIPUHLIMIIOB [IeMCTBUSI aHAJOTOBBIX W3MepUTeSbHbIX TpPUOOpOB U obecrieunBaeTcs
repexoz K UCTO/Ib30BaHHIO0 HHCTPYMEHTOB L1(POBOIi 1TabopaToOpHH.



Ilpunyun npuopumema yueHU4ecK020 3KcnepumeHma O/ peaau3ayuu CuCmMemHo-
desime/IbHOCMHO20 NO0Xx00a. Peanu3aiysi CUCTEMHO-ZIeSITeTbHOCTHOTO TIofxoJa B 00ydyeHUn
€CTeCTBeHHOHAYUYHBIM Mpe/iMeTaM 0a3upyeTcs B TIePBYIO Oouepe/ib Ha BOB/IEUEHWH 00yuaromyxcs B
MPAaKTUYeCKYI0 JesTe/lbHOCTh 0 TPOBe/leHUI0 Habmo/jeHnid U omnbIToB. [103TOMY 3HauMTesbHast
yacTh HaO/MIO/IeHWd W ONBITOB, KOTOpble B TPAAWIMOHHONW MeTO/AWKe TIpeJjiarajuch Kak
JIeMOHCTpallMOHHbIe, TepeHeceHbl B paspsii yuyeHWdeckux pabor. CrefyeT OTMETWUTh, UTO B
HacTosiiee Bpems u3ydeHue (pU3MKU, XUMUHM U OMOJIOTMM B OCHOBHOM IIIKOJIe U Ha 6a30BOM ypOBHe
CTaplileli 1IKO/Ibl OPUEeHTUPYeTCsl Ha OCBOEHHE eCTeCTBeHHOHAy4YHON TPaMOTHOCTH, KOTOpoe 8T
yepe3 pa3BUTHE CIOCOOHOCTeM yuallMxCsl aHaIM3UpPOBAaTh Pa3HOOOpPAa3HYH ecTeCTBeHHOHAYUYHYIO
WHGOPMALIMI0O U WCII0/Ib30BaTh TOJyUeHHblEe 3HAaHUSI [jis OOBSICHEHWS $SIBJIEHWA W TIPOI[eCCOB
OKDY’Karolllero Mupa; TOHUMAaTh OCOOEHHOCTH WCIOb30BaHMS METOJOB eCTeCTBO3HAHUS st
T0JIyueHsl HAyYHbIX JAHHBIX; TIPOSIB/STH CAMOCTOSITE/IbHOCTh CY>KJ€HUM U MOHUMAaTh POJib HayKu U
TeXHOJIOTMUeCKUX WHHOBALMM B pa3BUTUU 00I1eCTBa; 0CO3HaBaTh Ba’KHOCTh HAYUHBIX MCC/IeJOBaHUI
Y UX CBf3b C HAIlIUM MaTepUa/ibHbIM OKPY>KeHHEeM U COCTOSTHUEM OKPY’Karolleil cpe/ibl.

OpueHTalusi Ha eCcTeCTBeHHOHaYUHYH0 IPaMOTHOCTb TIpejiriosiaraeT aklleHT Ha MeTO/0JIOTHIO
HayK{ U HamnpsSIMYIO CBSI3aHO KakK C OOIIMM UMC/IOM YYeHUUYeCKHX OMBITOB B KypCaX eCTeCTBEHHBIX
HayK, TaK ¥ HalpaB/IeHHOCTbIO WX Ha (OpPMUpPOBaHME CAMOCTOSATETbHOCTH MJEeMCTBUM TpH
TIPOBeIeHUH Ha0/TI0IeHNH, 3MepeHH B UCC/ieI0BaHHUM.

Hcnonb3oeaHue cpedcme HaensioHocmu u yuebHoz2o obopydoeaHusi 8 yuebHOM npoyecce
HaNpaeneHo Ha 8bINO/HeHUs1 caedyowux QyHKYuUl:

obecrieunBatoT 60J1ee TIOJHYIO ¥ TOUHYIO UH(OPMaLHIO 00 H3yyaeMoM sIBJIEHUU WA
00beKTe U TeM CaMbIM CITIOCOOCTBYIOT MOBBIIIEHUIO KauecTBa 00yUeHus;

MOMOTral0T B MaKCMMasbHON Mepe Pa3BUTh MO3HaBaTe/IbHbIe HHTePeChl

yualuxcs; TIOBBIIIAIOT YPOBEHb HAIVIIAHOCTH U AOCTYITHOCTH 00yUeHus;

yBeJIMUMBalOT 00beM CaMOCTOSITe/IbHOM PabOThI yUalllvxcsi Ha YpOKe ¥ BHEYPOUHOM
J1esITe/IbHOCTY;

CO3/IAFOT YC/IOBUS /i/Isl OPraHN3alii NPaKTHKO-OPHEHTUPOBAHHO MPOEKTHON 1
HCCJIe/IoBaTeTbCKOM JlesTeTbHOCTH;

JTAIOT BO3MO>KHOCTh JIOCTYTIHEe U ITy0ske pacKphITh CO/lep)kaHue yueOHOro Marepuarna,
CrIocoOCTBYIOT (POPMHUPOBAHUIO Y YUAIIMXCS TIOIO’KUTETbHBIX MOTHBOB 00yUeHHsI.
Baxueiiieli uacteio ocHaienusi LleHtpa «Touka pocra» sBisiercsi nud)poBas Jaboparopus,
repeyeHb JJATUMKOB KOTOPOU TO3BOJISIET UCIOJIB30BaTh 3Ty J1aDOPATOPHUIO TIPU U3yUeHUH (H3UKH,
XUMUAU U OMONOTHH, SKONOTHU. BBeieHHe B IIKOJBHBINA 3KCIIEPUMEHT LM(POBBIX JAaTUUKOB AJIs
pervcTpalyy pa3/IMuHbIX BeMUMH W BO3MOXXHOCTH MCIIOJb30BaTh KOMIbIOTEp (cMapTdhoH wWiv
TJIaHIIIeT) /JIs1 pacyeToB M OGOpPMI/IeHUS] pe3y/bTaTOB OIMbBITOB, TO3BOJISIET nepelimu HA HO8bIl
KauecmeeHHblll ypogeHb _NpoeedeHusl U3MepeHull, ynpocmue npoyecc UsMepeHull U noeblcus
ux__mouHocmb. IlosiBrieHre I1[UGPOBLIX TEXHOJOTHM B aboOpaTOpHBIX paboTax TOBLIMIAET HX
aKTya/JIbHOCTb U TPUBJIEKaTe/JIbHOCTb B CO3HAHUM COBPEMEHHOrO IIKOJbHUKA, YCUIUBAEeT
HariAHOCTh KaK B XOZe OMBbITOB, TaK W TIpU 00paboTKe pe3yabTaTOB C WCIOIb30BaHUEM
MIPOTPAaMMHBIX CpeACTB. [l SKCIIePUMEHTOB 110 OWOMOTHU W XUMWUW 3TO SIB/ISIETCS 3HAUUMbBIM
TepexoioM OT KaueCTBeHHBIX HaO/II0/IeHHUH U OTBITOB K KOJIMUECTBEHHBIM 3KCITEPUMEHTAM.

Wcronp30BaHre UQPOBOM /1abOpaTOpUM CyL[eCTBEHHO M3MeHsIeT IMOAXOMbI K TPOBEJEHUI0 U
IeMOHCTDALIMOHHBIX, U YUYEHWYECKUX OMNbITOB. VIcrosnb3oBaHWe LM(POBBIX JaTUYMKOB B KauecTBe
VU3MEpPUTE/IbHBIX HHCTPYMEHTOB W3MeHSIeT TIOAXO[Abl K TIPOBEJIEHUI0 TIPAMBIX H3MepeHUH
(u3MUeCKrX BeJIMUUH.

TpaguIIMOHHO B KaueCTBe CPeZCTB M3MEPeHMs HCII0J/Ib30BaMCh TTPOCTEHIIe UHCTPYMEHTHI
(ppIUa’kHbIE BEChl W pa3HOBECHI, MEH3ypKa, JUHAMOMETP, TEPMOMETpP) W CTpPEeOYHbIe MPUOOPHI
(ammiepmeTp U BOMBTMETD).

Vcnonb3oBanue 1M(POBLIX JAaTYMKOB TI103BOJIIET Ha COBEPIIEHHO JPYroM KaueCTBeHHOM
yPOBHE TIPOU3BO/IUTH M3MepeHUsi BpeMeHM, PacCTOsIHUS, UMeTb BO3MOXKHOCTh PeruCcTpUpOBaTh U
Hab/r0/1aTh M3MeHeHNe BO BpeMeHU TaKUX BeJMUMH KaK TeMIlepaTypa, 37eKTpuuecKoe HarpsokeHue,
CWjia TOKa U T. . DTH BO3MOYKHOCTH IO3BOJISIOT, HArpyuMep, Ha YpOKaxX (PU3MKU C BBICOKOU
TOYHOCTHIO M3MEPUTb MTHOBEHHYHO CKODOCTb TeJa, JABWXKYIIErocs HepaBHOMEPHO, Hab/oAaTh B
JMHaMUKe TIPOoLiecC 3/IeKTPOMarHuTHOM WHAYKIIMY, BO3HUKHOBEHUEe

¥ UW3MeHeHHe UHYKLHMOHHOI0 TOKa, MCC/e/J0BaTh U3MeHeHNe TeMIlepaTyphbl C TeueHueM
BpeMeHH B IpoLiecce yCTaHOB/IeHUs TeTIJIOBOIO PaBHOBECHS U T..




Ha ypokax O4MOMOTHMU TOSB/SIETCS BO3MOXKHOCTH TIO/IyUWTh KOJIMUECTBEHHbIe JlaHHbIe TIpU
TIPOBE/IEHUM OTIbITOB, HATlpUMep: TpH Orpefie/ieHny (aKTOPOB, BUSIOIIMX Ha CKOPOCTb Tpoliecca
doTocuHTe3a, IPY U3YUEHUH IbIXaHUs] KOPHEH U JIMCTHEB, MPU UCC/IeIOBaHUU YCIOBUM IMPOPACTaHUs
CeMsiH U T. [I.

Ha ypokax XuUMHMM Ha KOJMYECTBEHHBbIM YpOBeHb TepexofsT IpakTHueckue paboThl 10
M3yUeHUI0 Tpoliecca 3/eKTP0oJn3a, UCCIe/JoBaHhe 5K30TepMUUeCKUX M SHJ0TePMHUYeCKUX peakLv,
TeryioBoro 3¢ dekra ropeHus TOIMBa U T. [. C HCIO/Ib30BaHUEM TPAJULIMOHHBIX «aHAIOTOBBIX»
Cpe/CTB M0j00HbIe U3MepeHHs BBITIOTHUTD HEBO3MOXKHO.

Ons pabotel C UUGPOBBIMUA JATYMKAMHM HWCIIOJB3yeTCs  CreldasbHOe —TpOorpaMMHOe
obecrieueHre, yCTaHOBIEHHOe Ha KOMIMbIOTep. 111 KOMMYHUKAIMU UGPOBBIX JaTUAKOB, 3alUCH U
XpaHeHUs] WH(OpPMAaIMyM, TIOTYYeHHOM C WX IOMOIbI0, IdpoBasi abopaTopusi WMCTONb3YeTCs B
KOMIL/IEKTe C HOyTOYKOM C He0OX0IUMBIM YCTaHOBJIEHHBIM TIPOTPaMMHBIM ObecrieueHreM.

Vcnonb3oBaHue KOMIbIOTEPHOU (hOpMBbI perucTpaniu MoJjyueHHbIX 3HaUeHHWH U MOCTPOeHust
rpaduKOB U3MeHsieT TOAXOAbl K O(GOPMJIEHWIO J/1ab0pPaTOpPHBIX MW  TPAKTUYeCKUX pabot
00yuaromuMHcs.

ITaHHbBIE, TIOJTyUeHHBIE TTPY MTOMOIIH M(POBLIX JATUMKOB, BHOCSTCS B 37IEKTPOHHBIE TaOJIUILIbI,
YTO T03BOJISIeT CTPOUTD TPaMKK 3aBUCUMOCTeN MCCIeyeMbIX BeJIMUMH Ha SKpaHe KoMIlbroTepa. Ha
OCHOBAHWU 3THX Tpa(UKOB /ieflaTh BBIBOJLI O XapaKTepe 3aBUCUMOCTU BeJIMUMH OT BPEMEHW WU
Apyrux nmapametpoB. Ha yriybieHHOM ypoBHe 1iesiecoo0pa3Ho 00ydJaTh MPOBOJUTE arlpOKCHMALIHIO
BbIOpaHHBIX TOUEK UTOTOBOM rpaduueckoii 3aBUCUMOCTBIO.

OTU HOBble BO3MOXKHOCTH TO3BOJISIFOT aBTOMAaTU3UPOBAaThb PYTHHHbBIE TPOLielypPhl 3all0OTHEeHUs
Tab/MLl, BBITIOJIHEHHWE OJHOTUIHBIX pacyeToB, MocTpoeHusi rpadukoB. Lludpoas ¢orokamepa
no3Bossier  chotorpadgupoBath COOpPAaHHYIO JKCTIepUMEHTANbHYI0 YCTaHOBKY U  TPUKPENUTh
¢doTorpaduto B 37€KTPOHHBINA OTYeT. TakuM 00pa3oM, OCYIIECTBIISETCS Tepexos; K 0(hOpPMJIEHHUIO
3JIEKTPOHHOTO OTUeTa O MPOo/ie/laHHOM KCIIepPUMeHTe, TIPOeKTHOMN WK UCC/ieloBaTeIbCKor paboTe.
B03MOKHOCTh MCIO/Ib30BaHMsI BUIeOHA0IIIO/IeHNs 3a TIPOLIeCCOM BBITIO/IHEHUS TTPAKTUYeCKUX paboT
00yyYaroIMMHUCS U3MEHsIeT MOXO0/IbI K OLIeHUBAHUIO PaboT.

OJ/IeKTPOHHBI OTUET O TMPOAEIAHHOW TPAKTUYeCKOW paboTe MOXKeT COTMpPOBOXKAAThCS
NpUKpervieHHoW  (QoTorpadueii, KoTropas T03BO/SeT OLEHWBaTb IPAaBWIBHOCTh COOPaHHOM
9KCTIepUMEeHTa/IbHOM YCTaHOBKH, OoJiee TI0JTHO OTpe/iesisiTh TIOJTHOTY Y MPaBU/IbHOCTh TIPO/Ie/IAaHHOTO
WCC/Ie/IOBaHMSI, aHA/IM3MPOBATh IOCTOBEPHOCTD TIPe/ICTAB/IEHHBIX IKCIIEPUMEHTA/IbHBIX AaHHBIX. [1pu
O/THOBPEMEHHOM BBITIOJTHEHUM Pa3HBIMU I'PYTITIaMH 00yUaroIuXCcst pa3HbIX

uccedoeamenbCKux paéom 1ienecoobpa3HO UCIOIB30BaTh BU/E03aKCh BCero xoaa pabor. B
3TOM (CJly4yae OLeHWBATbCSA MOLYT He TO/IbKO IpeJMeTHble De3y/IbTaThl, CBA3aHHbIE C MPOBeJeHUeM
KOHKDETHOT'0 JKCIepUMEeHTa, HO U KOMMYHWKATUBHbIE Y Dery/JATHBHbIE JeNUCTBUS: TIJITAHUPOBaHUE
paboThI, OTC/EKHMBaHWe XO/la pabOThI, KOPPEKIUs TlaHa paboThl, KOMMYHHUKAI[USI B COBMECTHOU
JesTeIbHOCTU, Hanmuue (WM OTCYTCTBHE) KOH(MIMKTOB U CIIOCOOBI MX PeIleHMsl.

HWcronp3oBanve 1M(POBBIX J1abOpPaTOPHA CYIIIECTBEHHO pAaCIIUPsieT CHeKTP BO3MOXKHBIX
onblmMoe u uccaedo8aHuli, 0c0OEHHO 3TO KacaeTcs 3ydeHusi OM0/IOruU U XUMUU.

Paciiipenue crieKTpa BO3MOXKHOCTeH MOJKHO TPOWJUTIOCTPUPOBaTh Ha TpUMepe HU3yueHUs
3/IEKTPOMAarHUTHOW WHIYKIMKA B Kypce (GU3MKW. [Ipy HCIOMB30BAHUM CTPEIOYHOTO aMIlepMeTpa
TPaIMLIMOHHO HAO/IOAAIOT /UMb (DaKT BO3HMKHOBEHHWS] MHZAYKLMOHHOTO TOKa B TIPOBOAHUKE U
M3MeHeHre ero HarpaBJieHWsl TIPU W3MeHeHUHM CKOPOCTH BHECeHWs] MarHUTa WK ero MOJsipHOCTH.
Vcnonb3oBanue 1M(poOBOro JaTuvka TI03BOJI€T MOMY4YUTh ocuusiorpaMmmy JOC UHAYKLUH,
BO3HMKaIOIL[ell B KaTylllKe, TIPY TIpoJieTe yepe3 Hee MarHWTa. JTO T03BOJIseT CPaBHUBATh 3HAUEHUS
MakcuMainbHbix D/C mpu mpoJsieTe yepe3 KaTYIIKy MarHUTa C Pa3HBIMU CKOPOCTSIMU U C Pa3HOM

TI0JIIPHOCTBIO, aHa/IM3UPOBATh BU/[ TI0/TyYeHHOH 3aBHCUMOCTH, KOHCTPYUPOBaTh
9KCIIEPUMEHTA/IbHBIE 33/[aUM TI0 U3yUEHHUIO 3JIEKTPOMAarHUTHON MUHAYKIIVH.
Lludpoas nabopaTopus TO3BO/IIET ~ OPraHW30BaTh NPOEKMHyl0 U yueOHo-

uccsedo8amesbCKyl0 0esimeabHOCMb 1IKOJBbHUKOB KaK B _DaMKaxX YDOKOB, TakK K BO
BHEYDOUHOU JesiTeNbHOCTH. Hanmuuue pa3HOOOpa3HbIX LU(POBBIX /aTUMKOB [aeT
BO3MO>KHOCTh TIPOBO/JIUTH CaMble Pa3HOOOpa3Hble UCC/Ie0BaHNs, OMUPasiCh HA NHTEPeCkHI
oOyuaromuxcst. B kauecTBe nmpuMepa MOXXHO TIDUBECTH HWCC/I€[OBAHUSI IKOJIOTHUECKOU
HarpaB/IeHHOCTU MO BbISIB/IEHUIO (PAKTOPOB 3arpsi3HEeHHs1 OKpY’Karolllell Cpejibl, M3yYeHHI0
5KO0JIOTUYECKOTO COCTOSIHUSI TIOMEILeHMI IIKOJIbl, TOUBbI, BO3/lyXa B HAaCeJIeHHOM MYHKTe U T.[.




BbinonHeHre TaKWX TIDOEKTOB SIBJASIETCS OCHOBAHWEM [/ OLleHKW He TOJIbKO YDOBHS
c(OPMHUPOBAHHOCTY MPeJMETHBIX DPe3y/IbTaTOB, HO UTOTOBOM OLIEHKH JOCTIKeHHs MeTanpeMeTHbIX
De3Y/JIbTaTOB 00YUYEHHs: KOMMYHHUKAaTHBHBIX (KOTOPBIE OLIEHWBAIOTCS KaK B TPOL[ECCE TIPOBEIEeHUS
paboThl, TaK ¥ B TIpollecce 3all[UThl TPOEKTa WM HCCAe0BaHUs) U PEryJsSTUBHBIX (KOTOPbIe
OLIEHMBAIOTCS B TIPOLIeCCe BBITIOTHEHUS MPOEKTa).

OcHailenve a8 u3ydeHuss (GU3MKA —TIpeACTaBeHO B BHje 00OpyJoOBaHHUS  [iIs
JIeMOHCTPALIMOHHBIX OIBITOB U 000pyAOBaHUs [Jisi 1abopaTOPHBIX PaboT U yueHUUeCKUX OIIbITOB,
BKJTFOYast OOII[YO /I/I1 eCTeCTBEHHOHAYUHOTO 1MK/Ia [U(POBYIO /1ab0paTOPHIO, a TaKKe IUGBPOBYIO
naboparoputo 10 Gu3srKe (Kak JOMOTHUTETbHBIN 3/IEMEHT [/1s1 YITyOJIeHHOTO U3yueHust (PU3UKK).

IleMoOHCTpaLMOHHOEe 000OpyZOBaHWe 00ecrieurBaeT BO3MOXXHOCTb HaOJM0ieHUsT OOJTBIIMHCTBA
W3yYaeMbIX SIBJIEHWM, TIPOIIECCOB M 3aKOHOB. DTO BO3MOXHO TIPH OITHMa/JbHOM COYETaHUU
AHaJIOTOBBIX W IM(POBBIX CPeACTB HAO/MIOZEHUs, aHa/IW3a W3MepUTeNbHOW uHbopMaryu. Tak,
Harpumep, AJs1 Kypca (GU3UKU OCHOBHOM IIKOJIbI €CTh BO3MOXXHOCTh /IEMOHCTPAL[UHM KIaCCUYeCKUX
JIeMOHCTPAIIMOHHBIX 3KCIIEPUMEHTOB: TaZieHne Ten B TpyOke HbrOTOHa, JeMOHCTpalusl [eHCTBUS
aTMocdepHOro JjaBieHus], 3akoHa [lackassi, u3MeHeHHs1 00beMa TeJl TIpPU HarpeBaHuM (OXJIaXKJeHUH),
TIPUTSDKEHUS] MOJIeKyJl W T.7. Habop 10 37eKTpocTaTHKe [aeT BO3MOXKHOCTb JeMOHCTPALUU
3/IeKTPU3aL[iK TeJl, 3aKOHa COXpaHeHUsl 3apsi/ia, JIMHUIN HaMpsyKeHHOCTU 3/IeKTPUUeCKOro TOoMs U T.[.
Y MOJKeT MCIMO/b30BaThCsl KakK 8 Kjacce TMPU U3yueHWW 3/IeKTPOMAarHUTHBIX sIBJIEHUM, Tak U B 10
KJlacce TIPY U3yUueHUH 3/1eKTPOCTATHUKH.

[Ipy TIpOBe/IeHUM [IEMOHCTPAIMOHHBIX OMBITOB MOJ/DKHBI COO/MIOAaThC TpeOOBaHUSI K WX
HAarJIsITHOCTH (SICHAs U TTOHSITHAsI IOCTAaHOBKA OTThITAa), BUAMMOCTH JI/Isl BCEX yUallUXcs Kiacca (Tmpu
Ha/IMYMK MeJIKUX JieTaseld UCTIONb3yeTCs UX yBearnueHHoe n300pakeHue Mpy TIOMOIIU BeO-KaMephl),
9MOLIMOHA/ILHOCTH U, 110 BO3MOXXHOCTH, 3aHUMATe/IbHOCTH (JJ@eMOHCTPAL[MOHHBIN OTIBIT AO/KEH
BbI3bIBaTh MHTEPEC yuall[uXCs, CO3/laBaTh MOTHMBALIUIO K WM3YUeHWIO MpeaiMeTa) U yOequTebHOCTH
(moka3biBaTh TOT 3¢ (deKT, Ha IeMOHCTPAI[MI0 KOTOPOro OH ObUT HaTlpaBJieH).

OJHako peanusalys JeATeJbHOCTHOTO Mojxoja B 0byyeHuy (usvKe NepeHOCUT aKIeHT C
JEMOHCTDAIIMOHHOT0 JKCIleDUMeHTa Ha yuyeHWuYeckuil. Harpumep, 1o MexaHUKe HCC/eloBaHUe
KWHEMAaTU4YeCKMX 3aKOHOMEPHOCTEH, 3aKOHOB /IMHAMUKH, KojiebaTe/TbHBIX [[BMKEHUHN TIepeHeceHo B
yUeHHYeCKHM SKCIIepUMEHT C COOTBETCTBYIOIIMM Habopom obopyaoBaHusi. I[lpu u3yueHUU
3JIEKTPO/IMHAMUKH JTabopaTopHOe 000pyZiOBaHWe TIO3BOJISIET WCC/Ie0BaTh HE TOJBKO 3aKOHBI
MOCTOSTHHOTO TOKa, HO C HCIOJb30BaHHEM KOMIBIOTEPHOTO ocuu/uiorpada TO3BOJsSeT
NIpOHA0/MI0/IaTh U WCC/IeIOBaTh JIEKTPUUECKHe L[ IMePeMeHHOr0 TOKa, 0JIOK JUO/IOB TTO3BOJISIET
WCC/IeioBaTh BOJIbTaMIIepHble XapaKTepPUCTUKUA Auofa. [Ipy u3yueHWH ONTUKMU JiabopaTopHOe
o0opyJoBaHHE TI03BOJISIET HM3yUWTh 3aKOHbI T'eOMETPUYEeCKOW OITHKU (TpesioMieHre CBeTa B
TONYLWIMH/DE U TIOMy4yeHHe W300pakeHUs1 B JIMH3aX) W TIPOHAO/IONAaTh OCHOBHBIE SIBJIEHUS
BO/THOBOM ONTUKU  (UHTepdepeHlUss W TIONsIpu3alysl), UCC/Ie0BaTh Au(pakiuio CBeTa
(ZudpakurOHHAas pelleTKa).

B coomeemcmeuu ¢ npedmemubiMu pe3yibmamamu odyuyeHusi ¢pusuke o6opyoosaHue 0.l
YyueHU4ecKux onblmog obecneuueaem npoeedeHue c/1edylowjux munoe pabom, czpynnupo8aHHbIX
no eudam desime/IbHOCMU, HE3A8UCUMO OM UX MemMamu4eckoll NPUHAO/eHCHOCU:

1. TIpoBemeHue MpsSIMBIX H3MepPeHMM (U3MUECKUX BeJWUYMH (HM3MepeHHe Macchl, obbema
JKUIKOCTH, TeMIlepaTypbl >KAAKOCTH, CH/bI, CWIbl TOKa, HampsyKeHWs)) C HCIOJb30BaHHUEM
aHAJIOTOBBIX U 1U(MPOBBIX PUOOPOB.

2. TlpoBepka 3alaHHBIX TIPeATNOJIOKeHUN (TIpsiMble U3MepeHUs (U3UUeCKUX BeIUUUH U
CpaBHeHHe 3a/laHHbIX COOTHOIIeHUA Mexy HuMH). Hampumep: mpoBepka ycC/IOBUl TJiaBaHUs Tell,
yCJIOBUM DaBHOBeCHsi pblyara U OJIOKOB, 3aKOHOMEPHOCTel ToC/e/J0BaTe/IbHOTO U TMapasiie/lbHOro
COeZIMHEHUS TIPOBO/IHUKOB U T. .

3. Pacuert 1o nosyueHHbIM pe3y/ibTaTaM IMPSIMbIX 3MepeHUl 3aBUCHMOT0 OT HUX MapaMmeTpa
(B OCHOBHOU 1IKOJIE).

Hampumep: yckopeHWe Tejla TIpU pPaBHOYCKOPEHHOM [IBM)KEHUH, YCKOpeHHWe CBOOOJHOTO
Ta/IeHusi, >KeCTKOCTb TPYXHMHbI, K03(h(dULMeHT TpeHUs CKOJbKeHUs, MexaHuueckas paboTta u
MOIL[HOCTb U T. [.




4. HabnoieHre sIB/IEHUI U TIOCTAHOBKA OTBITOB (Ha KaYeCTBEHHOM YPOBHe) TI0 0OHapy’KeHHI0
(GakTOpOB, B/USIIOIIMX Ha T[IPOTeKaHWe [IaHHBIX sBJeHWH. Hampumep: mnpsMonvHeRHOe
pacripocTpaHeHre CBeTa, AUCIepCHsi CBeTa; U3y4yeHre CBOWCTB U300pakeHUs B TJIOCKOM 3epKajie U T.
.

5. WccnenoBaHue 3aBUCMMOCTH OJHOW (pr3MuecKoil BeJMUMHBI OT JIPYroi C Mpe/CcTaB/ieHrueM
pe3ynbTaToOB B BHje TpaduKa M pacyeTa MCKOMOrO IapameTrpa. Hampumep: 3aBUCHMOCTH TYTH
PaBHOMEPHO JBIIKYIIErOCs Tejla OT BPEMEHU JBW)KEHUs TeJla; CHJIbl TPEHWS CKOJIBXXEHHUS] OT CHJIbI
HOPMaJIbHOTO JJaBJIeHUs], KauecTBa 00pabOTKM MOBEPXHOCTEH Tesl U He3aBUCUMOCTH CHJIbI TPEHUST OT
TUIOIIaJ COTIPUKOCHOBEHUSI TeJT; CHJIbl YIIPYTOCTU OT YAJMHEHUSI MPY)KUHBI; BHITAIKUBAIOIIEH CHIBI
oT 00bEMa MOTPYKEHHOM YacTy Tesjla U OT TUIOTHOCTU >KUJKOCTH, e€ He3aBUCUMOCTU OT TUIOTHOCTH
Tesa, OT ITyOMHBI, Ha KOTOPYIO TIOTPY’KEHO TeJIo U T.J.

JlaGopamopHoe  oGopyooeaHue  obecneuugaem CAMOCMOsSIMe/AbHbIU  yYeHUYeCKULll

JKCnepuMeHm, KOMOPbIL MOX}cem umemb pasauyHbie (HopMbl: ()pOHMA/IbHBIL IKCnepuMeHm
(¢ppoumanvHbie onbimbl u snaGopamopHblie paGombl), paGombl NPAKMUKyMd, y4yeOHO-
uccnedoeame/bCKue pabGombsl U NpPOeKMbl 3IKCNepUMeHmMA/abHO20 Xapakmepa. Ilpu 3Tom
HOPMAaTHBHO-00s13aTe/lbHBIM BHE 3aBUCHMOCTH OT YPOBHS U3ydyeHusi (u3uku (0a30BbId Win
yriayO/eHHbIM) W 0o0pa3oBaTe/lbHOH MpOrpaMMbl (OCHOBHAsE WM CpeAHSS INKOJA) SIBJSIETCS
(bpoHTaNMBHBIN 3KCTIepUMeHT. VIMeHHO Tocpe/CTBOM (POHTABHOTO 3KCTIepUMeHTa [JOCTUTAKTCs
npeIMeTHbIe pe3y/IbTaThl KCIIEPUMEHTATIbHOTO XapaKTepa, a YYal[UMUCS OCBAWBAIOTCS CIOCOOBI
JIeVCTBUM, COOTBETCTBYIOIIME YKa3aHHBIM BbIlIe TATH TWMam pabot. JlabopaTopHbIN TMPaKTUKyM
11esiecooOpa3eH TOMBKO MpH yrTyO/IeHHOM YPOBHE U3yueHHs IpeiMeTa.
OnTuManbHBIM [IIS1  IOCTWKEHUsT 1iefield TIpoBeZieHUss (PPOHTA/bHOTO JKCTIepUMEHTa  SIBJISIeTCS
ripe/icTaB/ieHHe 1ab0paTOPHOTO 000PY/JOBaHHUSI ¥ MaTepHa/IOB B BH/le TEMAaTHUECKHUX KOMILJIEKTOB T10
MexaHuKe, MOJIeKY/sIpHOW (U3vKe, S/€KTPUUYEeCTBY U OITHKe. VICrosb30BaHWe TeMaTHyeCKUx
KOMIIJIEKTOB CITIOCOOCTBYeT (POPMHPOBAHUIO TAaKOTO Ba)KHEMIIero yMeHHsl, KakK MoJ00p yJaluMucs
o0oOpy/ioBaHMSI B COOTBETCTBMM C LIeIbI0 HCC/IeIOBAaHUSI M3 M30bITOUHOW HOMEHK/IATyphI
TNIpe/lJIOKeHHOTO KOMIUIEKTa; T03BOJIsSeT TIPOBOIUTh dKCIIepUMeHTabHy0 paboty Ha mobom stare
YPOKa; yMeHblIllaeT TPY/[OBbIe 3aTpaThl YUUTe/Isl TIPU TMIOATOTOBKE K yPOKaM, IOCKO/IbKY He TpebyeTcst
repeKOMIIOHOBKa 000py/I0BaHUsI B COOTBETCTBHUHM C 3aZlauaMU KOHKPETHOTO YpOKa.

I[Ipy n1aHWPOBAaHWM NPAaKTUYECKHUX PAOOT BaKHO UMETb B BUJY, UTO NPeAMETHbBIE De3Y/IbTAThI
9KCIePUMEHTA/ILHOI0 _XapaKTepa MOTYT ObITb OCBOEHBI TOJILKO IIDU _ONTUMATIbHOM COYeTaHUH
KDAaTKOBDEMEHHbBIX (DDOHTAIbLHBIX OMBITOB ¥ OJHOYACOBBIX J1a00PAaTOPHLIX PaboT.

BaxHoe 3HaueHWe WIMeeT TOT (DaKT, UTO B cOCTaB (PPOHTANLHOTO OOOPYJOBaHUS HApSAY C
aHAJIOTOBLIMA BXOZAAT U 1M(dpOBble cpeAcTBa u3MepeHWs. K HUM OTHOCSTCS 3J/IeKTPOHHBIM
CeKyH/IOMep C [aTulKaMH, 3JIeKTPOHHBbIE BeChbl M JATUMKKA LUQPpPOBOM sabopatopun. Takum
obpa3om, T1ipu TipoBeZieHUHM  (POHTAIBHOTO JKCIIEPUMEHTa B OCHOBHOM IIIKOJIE YUYeHUKH
3HAKOMSITCSI C 3JIEKTPOHHBIMH CIIOCOOaMH M3MepeHH U BBIUMC/IEHUH.

bnok o6opyjoBaHus s yuyeHWYeCcKHMX paboT mo ¢usvke chopmupoBaH Ha 6ase mepeuHs
000pyZIOBaHWS _ J/Id  TIDOBeJEHWS OCHOBHOTO TOCYZADCTBEHHOTO  3K3aMeHa 10 (U3MKe.
Hcrosnb30BaHKe IpUOOPOB ¥ 000py/J0BaHUS C eIUHBIMU i1 BCEX 00YUarOIIUXCsl XapaKTepUCTUKAMH
TM03BOJIsIeT CTaHJAPTU3UPOBATh MPOLelyPhl BHITIOTHEHUS SKCITIePUMEHTa/IbHBIX 3a/laHUM Ha SK3aMeHe
1 00ecreunTb HaJ|EXKHYI OLIeHKY pe3y/lbTaTOB Ha OCHOBAaHUU 3KCTIEPTHON TPOBEPKU OTBETOB
obyuaromuxcst. [Ipy 3TOM OCHOBaHWEM /ijisi BBIBOJA O MPABW/ILHOCTU TIPOBe/IeHUsI JaHHOTO OTIbITa
SIBJISTFOTCSL  Pe3yJIbTaThbl, TOJlyUeHHble YYall[UMHCS TIOCPEACTBOM TIPSIMBIX W3MepeHWM 3aJjaHHbIX
(bu3nUeCcKrx BeTMUMH.

Habop /11 ipoBeZieHUs1 OCHOBHOTO T'OCY/JapCTBEHHOTO 3K3aMeHa obecrieurBaeT pa3paboOTKy
HECKOJIbKUX OJIHOTHUITHBIX 3a/laHU{ TIPH KCITIOb30BaHMU OJMHAKOBOTO 00OpY/IOBaHUSI C Pa3HBIMU
XapaKTepUCTUKaMU. JTOT TOAXO0J, Lie/iecoo0pa3HO MCI0JIb30BaTh U TIPU MPOBeJeHNU (PPOHTATBHBIX
OMBITOB M jlabopaTopHbIXx paboT. Harpumep, mpu MpoBefeHUH WCCIeO0BaHUS 3aBUCUMOCTH CHJIBI
TOKAa OT HarpspKeHWs MOXKHO BbIZIEJTUTh B KJjlacCe TPYIIIbI, KOTOpble OyJyT TMPOBOJAWTH JaHHOE
HCC/leloBaHNe, UCII0/b3ysl Pe3UCTOPbI C Pa3HbIM COMPOTUB/IEHHEM, U jaMnouky. Ilo pe3ynbraTam
MOYKHO CpaBHMTb TIOJy4YeHHble 3aBUCUMOCTH, OOCYAWTb TPAHULIbI BBIMOJHEHUs 3akoHa Oma s
yudacTKa LIeTH, OTpe/Ie/TUTh COMTPOTUBJIEHHS PE3UCTOPOB.




CnenyeT OTMETHTb, UTO TIPH TPOBe/IeHUU (PPOHTA/ILHBIX OIBITOB M J1aOOpaTOpPHBIX paboT B
OCHOBHOM 1IKOJIe TpeOyeTcs 3amuch pe3y/bTaTOB BCEX TMPSIMBIX U3MepPeHHM C y4eToM abCOFOTHOM
MOTPELIHOCTH.  371eCh TIPU  WCTIO/Ib30BAaHWU  TPAJIMLMOHHOTO  00OpyZoBaHUsl  (MEH3YPOK,
JUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOUHBIX AaMIIEDMETPOB U BOJBTMETPOB abOCOTIOTHYIO
TIOTPELTHOCTD 11e/1eco000pa3Ho CBSI3bIBATH C IIEHOW JleieHus TIprubopa, a rmpu mepexo/ie K 1u(poBbIM
WHCTpyMeHTaM (LubpOBbie BeCbl M AATUMKH) YUYUThb paboTaTh C OMUCAHUSMHU 3TUX IPUOOPOB,
BbIJIe/Isisl laHHbIe 00 aOCOJTIOTHOM MOrPeIHOCTH, MO0 Tpe/ijiaraTh 3HaueHHe MOrPeIiHOCTH B TeKCTe
3a/laHUM.

[Ipu mpoBefeHWH HCCeOBaHUSI 3aBUCUMOCTEM OJHOW (PU3MUecKoW BeJMYMHBI OT JpPYrou
yualiyecsi 0/KHbI OCBOUTD MOCTPOeHKe rpaKOB C yKa3aHHeM abCOTFOTHBIX TTOTPeITHOCTeH, a IpH
TIPOBe/IEHUM PAabO0T Ha TPOBEPKY MPeATOoJIOKeHUH — YMeTh CPaBHMBATh 3HAUeHUs [IBYX TMPSIMBIX
M3MepeHuil C yuyeToM abCOMIOTHOM TIOTPeIHOCTH (HampuMep, TMyTeM CpaBHEHUsI WHTepBajioB
NIOJIyUeHHBIX 3HAUYeHWM Ha 4yuOIoBOM ocu). [IpoBeseHue n3mepeHMM M MCC/IeS0OBaHUM B Kypce
¢usuky 10-11 K/1accoB [OMOMHSAIOTCS MCTOIb30BaHMEM OTHOCHTE/IbHBIX TIOTPeIIHOCTeH, yJaluecs
JIOJDKHBI HayUUThCSI PaCCUUTHIBATh OTHOCHTE/IbHBIE TIOTPEIITHOCTU B MPOCTEMIINX CTydasx MPSMBIX
M3MepeHU ¥ CPaBHUBATh TOUHOCTh Pa3/IMUHbIX W3MepeHU.

O3HakoM/IeHHe YYalluXCsi C MUKPOCKOIMYECKUM CTPOEHHEeM >KUBBIX OpPraHM3MOB — OJ/lHA U3
[JIaBHEWIINX 3aflau HayKW, TIO3BOJISIOIIMX TOABECTU IIKOJBHUKOB K TIOHUMAaHUI) eJUHCTBA
opraHuueckoro mupa. [Iy1s poBezieHusi 1abopaTOpHbIX paboT B 1{MPOBYI 1abopaToOpUi0 BKIHOUEH
MHKDPOCKOII, a8 B KOMITJIEKTe TTOCYZbl M 000pyZOBaHUs 00I[ero Ha3HaueHUss UMEI0TCS HeoOXoqumoe
OCHallleHHe [ijisl TIpOBe/ieHust JabopaTOpHBIX paboT.

Ludposasi nabopatopusi BK/IHOuUaeT Habop /s M3rOTOB/eHUS MHKporpernapartoB. Cexxue
rperaparbl W3rOTaBAMBAIOT [/Isi HeMeJJIeHHOro paccMoTpeHHs.. K HHUM OTHOCSTCS >KUKOCTHbIE
(06BeKThI 0OBIUHO TIOMEIIAIOTCSI B BOJY, a MpernapaThl COXPaHSIOTCS B TeueHHe HeCKOJIbKUX [THel),
cyxve (HarpuMep, YacTHULy ITHYbEro T1epa, MPOCTO TOJIOKUTh Ha IMpeJMeTHOe CTeKI0 U
MHUKDOCKOIIMPOBATh), XKUBbIe Mperaparthbl (Ma3kKu — Karjiv )KUAKOCTH, Hallp¥uMep KPOBU) U BUTAJIbHbIE
nipenapaTsl (KOTOPbIe UCTIO/IB3YIOTCS /171 U3YUeHHs Ma/IOK/IETOUHBIX 00BbeKTOB (TIPOCTENIINX,
KOJIOHUM BoOJOpoCsieid), nAnas HabmogeHuss ABWkKeHUs (Tydenbku, amebbl). IIpurororieHuve
MHKDONpernapaTa BbipabaThiBaeT y yUallerocsi HABbIKA CaMOCTOSTeTbHON Pab0Thl, aKTUBU3UDYET UX
[103HABATENbHYIO AeITe/IbHOCTh ¥ 3HAKOMUT C TEXHUKOW ¥ METOAMKOW HaYUHOTO MCC/IeJOBAHNS.

CnefyeT OTMeTUTb, UTO Hapsily C WCII0/Ib30BaHUEM I[1epeurc/ieHHOro Bbillle y4eGHOro
000py/IOBaHUSI Ba)KHYIO POJIb B W3yueHWM OWOJIOTUM WIPArOT TMPUPOJHBIE OOBEKThl, TaK KaK B
OO/IBIIIMHCTBE CyYaeB TOMBKO OHM MOTYT 00ecreunTh HauOOMbLIYI0 KOHKPETHOCTh W TIOJHOTY
3HAHWM yYaIuxcs, IMOMOraT (HOPMUPOBAHHIO Y HUX TIPAaBU/IbHBIX OMOIOTMUeCcKUX 3HaHWH. K Takum
JKUBBIM OOBEKTaM OTHOCAT pacTeHUs, >KUBOTHbIE >XMBOTO YTO/Ka, akKBaphyma, TeppapuyMma.
ObbdeKTUBHBIM CPe/ICTBOM 3HAKOMCTBA C TIPUPOAHBIMM OOBEKTAMU SIBJISIOTCS SKCKYPCHUM B
Ouosioruueckrie M KpaeBe[ueckue My3ed, OOTaHMUECKHe Cajibl, 300TapKU U OKPY’Karol[ue IIKOIy
eCTeCTBeHHbIe U UCKYCCTBEHHbIe ITPUPO/IHbIE COOOIIeCTRA.

TpaauLoHHBIe OMOIOTUYeCKHe MYJ/ISDKH M MOJZIe/TA B HACTOsiIee BpeMsl YCITeIIHO 3aMeHsTIOTCS
1UPPOBBIMU 00pa30BaTeTbHBIMU PECYPCaMHu:

BUJeo(parMeHTaMH, aHUMarLie, BUPTYya/IbHbIMU nabopaTopusiMu. Ludpossie
oOpa3oBare/ibHble pPeCypcbl He MOTYT CTaTh TIOJIHOLIEHHOM 3aMeHOM pealbHBbIX TPUPOJHBIX
00BEKTOB, HO JIalOT BO3MOKHOCTH TMO3HAKOMHTBCS C 0ojiee IMPOKMM KPYroM OOBEKTOB, CO3/ai0T
TIPEATIOCBIIKK  /IIS  MHTeHCHUKalMK  oOpa3oBaTesbHOTO — mpoljecca W 00ecrieunBaroT
He3aMe[/IuTe/lbHYl0 ~ 00paTHYH  CBsi3b,  KOMITBIOTEPHYIO BH3Yya/n3aLyio
uH(OpMaIyy, aBTOMaTH3al1I0 yTIPaB/IeHUs] YueOHOM JeaTeTbHOCTBIO M KOHTPOJIb ee Pe3y/IbTaToB.

OcHairleHue 11 U3yueHHs] XMMHUU TIPe/ICTaB/IeHO B BUJIEe IEMOHCTPAL[MOHHOTO 000pY/10BaHuS,
KOMIL/IEKTa XWUMHWYeCKMX pPeakTHMBOB C HeoOXOJWMbIM 000pyZOBaHHEM U3 O0O0I[ero KOMILIEKTa
nocyabpl ¥ 000pyJOBaHUS /il YUYEeHHUeCKUX OIBITOB M KOMIUIeKTa Kojiekiuid. Kpome Toro, mpu
M3yUeHUM XUMHU UCTI0Jb3yeTcsl 001iast /i71s1 eCTeCTBeHHOHAYYHOTO 1[UK/Ia LudpoBas saboparopus, a
TaKke LudpoBas sabopaTopusi M0 XUMHUU (KaK JIOTIOJIHUTEbHBIA 37€MeHT [ YriyOIeHHOTo
W3yUeHUsi XUMUN).




JeMoHCMpayuoHHbIll SKcnepumeHm SIBIISIETCSI BA)KHOUW YacThi0 00yueHus: XMUMUU. 37ieCh Ba’KHO
MOMHUTb, UTO TIPU €r0 TPOBeJeHHUH 00s13aTeIbHO [IOJDKHBI ObITH COOJIIO/IeHBI BCe HeoOXOAMMBbIe
3Tarbl:

MOCTaBKa I1eJTH SKCIIePUMEHTA,

oTvcaHue HeoOXOIUMOTO /IJIsl er0 BLIMOIHEHUSI 000PYZI0BaHUSI M PEAaKTUBOB,

TJIaHUPOBaHKE TIOPSIIKA TIPOBE/IeHUS,

OTMCaHWe UCXO/HBIX BEIeCTB,

TIPOTHO3WPOBAHKE OXKU/JAeMbIX B PEaKIIMOHHON CMeCH U3MEeHEHUH U pe3yJIbTaToB
9KCIIEPUMEHTa,

orycaHye U3MeHeHWH, TIPOU30IIIe/IIINX C Bell[eCTBaMH,

(hopMyTMPOBKa BBIBO/IOB U3 SKCIIEPUMEHTA,

CO3/laHre PUCYHKA KCTIePUMeHTaIbHOM YCTaHOBKU M COCTaB/IeHHe YpaBHEHUs peakivid. B

Tiporiecce MpoBe/IeHKsI IEMOHCTPALUH, YUall[iecss OCBaMBalOT 3Tarlbl NpogedeHUs ONbimd,

no3toMy Haubosiee 3((eKTUBHBIM SBSIETCS He TMPOCTOe OIMUCaHWe OfbITa
yunTeseM, a UCTIoJb30BaHHe 3epucmuueckoll bGeceobl. TIpy peanu3aliii TaKOTO ClieHapHs
Jla)kKe He OuYeHb CJIOXKHBIM OIBIT 3aHUMAeT J0BOJBLHO MHOT'O BpEMEHHU, HO CJie[[OBaHHE eMY
TI03BOJIsIeT 00ecneyumb NOHUMAHUe O0yUarWUMUCs npuemMoe HAyYHO20 NO3HAHUsA U
UCN0/1b308aHUE UX Yice 6 camocmosime/nbHOU Oesime/abHOCMU € npoyecce yuyeHUUYeCKoz20
Ikcnepumenma. Ha HauambHOM 3Tare u3ydeHus xumud (B 8-9 Kjaccax) UMEHHO TaKOM MOAXOZ
TO3BOJISIET AOCTUYL MAaKCUMaTbHOU 3GeKTUBHOCTA OT MPOBe/IeHNs 1Tab0paTOPHBIX U
MPaKTUYeCKMX paboT, a Takke C(HOPMHUPOBATh Y YUaI[UXCsI OTBETCTBEHHOE OTHOILIEHHE K
9KCTIEPUMEHTY.

[Tpy OLleHWBaHWM YYEHWUYECKUX MPAKTHUECKUX paboT 1iesiecoo0pa3HO YUMTHIBATh IMOJXO/[bI,
WCTIONB3YIOIe B 9SK3aMeHAl[MOHHBIX MaTepuasax. Tak, B HacTosilee BpeMsi Tpe/JiaraeTcs
9KCIepUMEHTa/IbHOE 3a/laHue, TpelyCMaTpUBalolliee BbIOOpP BYX BEIIeCTB U3 MATH TIPeJI0KEHHBIX
U TIpOBeJieHWe C HUMHU peakIWid, OTPaKAIIU[UX XUMHUeCKHe CBONCTBA YKa3aHHOTO B YCJIOBUHU
3ajaHus BelrjectBa. OIleHMBaHWe WET Ha OCHOBAHHWM OTUYeTa YYeHHKAa O TIPOZeJIaHHOM paboTe
(YpaBHeHHs peaKIui, BBIBOJbI O HAO/FOIEHUSIX) M HA OCHOBAaHUH TIPSMOrO HAO/IO/IEeHHs 3a [JeHCTBUAMH
YU€HHKa I10 TMTPpOBEAEHNIO OIIbITOB. HPI/I 9TOM BbIAE/IAOTCA 3Tallbl OT60pEl BeIleCTB U CMEIIMBAHUA BEIIECTB B
COOTBETCTBUH C TIYHKTaMU MHCTPYKLMU K pabore.

Bakuenmm HaripaB/IeHUEM KaK JeMOHCTPAlJMOHHOI'O, TaK U YUEHNYECKOI'0O SKCIIepYMEHTA
AOJ/DKHO CTaThb MCIIOJ/Ib30BaHKUE HH(i)pOBOﬁ na60paTopHI/1, KOTOpa# I103BOJIA€T OPraHr30BdTh
XUMHUUYECKUN SKCIIepUMEHT Ha IMPUHLWIINA/IbBHO HOBOM YPOBHe, nepeﬁTH OT KaueCTBeHHOM OLIeHKH
Ha0JTF0/IaeMBbIX SIBJIEHUH K CUCTEMHOMY aHa/In3y KOJMUeCTBEHHBIX XapaKTepucTHK. ITpu paboTe ¢
JlaTYMKaMHU 1[UGPOBOH JlabopaTopyu 00ecrieuMBaeTCsl aBTOMAaTH3UPOBaHHBINM cO0p U 00paboTKa
AaHHBIX, X0/ SKCIIEDUMEHTa MOXXET 0TO6pa)KaTI:C$[ B BU/ie Fpaq)I/IKOB WU TIOKa3aHUHI HpI/I60pOB, d
pe3y/ibTaThl SKCTIEPUMEHTOB MOTYT COXPaHSAThCS AJMTeTbHOe BpeMsi. Hanbosiee akTyanbHBIM [ijist
XVMHU SBJIAETCA repexo K KOJIMYeCTBeHHBIM XdPaKTepHUCTHKaM, KOTOprﬁ MO>XHO
TPOWITIOCTPUPOBATh CeIVIOLMMY TIPUMepaMu; U3yueHre CTPOeHus TlaMeHH, onpe/iesieHre pH B
pasHbIX CpefiaX, orpejesieHre CKOPOCTU peakLUy, U3y4eHue BIUSHUS KOHLIEHTPaLMy U TemMrepaTyphl
Ha CKOPOCTb PeakKIuH.

Ludposast 1abopaTopuist 1T03BOJISIET PeaM30BaTh MEXKIIPEIMETHbBIE CBSI3U C IPYTHUMU ITpeIMETaMU
€CTeCTBEHHOHayUHOr'o JUK/id, ITOCKOJIBKY Ad€T BO3MO>XHOCTE BBITIO/THATHL UHTETPUPOBAHHLIE y‘—IE'6HI>Ie
Hcc/1eg0BaHud 10 eCTeCTBEHHBIM HayKaM, IMMTPUMEHATb U OCBAKMBATDH 3/IEMEHTbI CTAaTUCTUKU U
vH(MOPMaIMOHHbIE TeXHOIOTHH.

B mnporjecce ¢oopmMupoBaHusl SKCrIepUMeHTaIbHBIX YMEHUI yUalluiicst YUUTCs Npe/iCTaBasATh
uHGopManyio 06 Mcc/eJ0BaHUM B YeThIDEX BU/IAX:

* B 8ep0A/IbHOM: OTIMCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CJIOBECHYIO MO/IeJ/Tb SKCIIePUMEHTa,
(uKCcUpoBaTh BHUMaHUe Ha W3MepsieMbIX (M3NUeCKUX BeJMUrMHaX, TepPMUHOJIOTHY;

* B mabau4HOM: 3aroyHATh Tab/IULbl JAHHBIX, JIEXKAIIUX B OCHOBE TIOCTPOeHHs TpaduKoB (TIpu
3TOM Y yuall[uXcsi BO3HUKAeT MepBUYHOe Mpe/CTaB/IeHre 0 MaclliTabax BeJMUnH);




* B 2paguueckom: CTPOUTb rpadMku Mo TabIUYHBIM JaHHBIM, YTO I103BOJISIET TEepelTH K
BBI/IBIDKEHUIO TMIIOTe3 O XapakKTepe 3aBUCHUMOCTH MeXJy (PU3MYeCKMMHU BelIMuMHaMU (IIpU 3TOM
yuuTe b II0Ka3blBaeT IIPEMMYIeCTBO B BU3yalM3aljiM 3aBUCUMOCTEM MeXAy BeJMYMHAMU,
HarJIsiJHOCTb U MHOTOMEPHOCTD);

* B aHamumuueckoM (B BHJe MaTeMaTUUYeCKUX ypaBHEHHWH): NPUBOUTH MaTeMaTh4ecKoe
OMMCaHWe B3aUMOCBS3M (M3MUECKUX BEJMUYMH, MaremMaThueckoe 0000IieHre TMOy4YeHHBIX
pe3y/bTaToB.

Lincdpossie abopaTopuy MO3BOMSIOT CYL[ECTBEHHO SKOHOMWUTH BpEMs, KOTOPOE MOXKHO
MOTpPaTUTh Ha (OpPMHUPOBAaHME MCC/AeI0BaTe/IbCKUX YMEHMH Y4Yalluxcsi, BBbIPa’KaloIIUXCS B
CNeIyIOIIUX AeNCTBUSX:

* orpe/iesieHue MpPo0JIeMBI;

* IOCTAaHOBKA MCC/e/l0BaTebCKOW 3a/lauy;

* [IJIaHWPOBaHUe pellleHns 3a/jauy;

* IOCTPOEHNEe MO/lefel;

* BBI/IBIDKEHHe TUTIOTe3;

* JKCIIepUMeHTasIbHas [IpOBepKa FMIioTes;

* aHa/IM3 JJAHHBIX KCIIePUMEHTOB WM HaOJTFO/IeHUI;

* (popmyIMpOBaHue BLIBOJOB.

8. B OPTAHM3ALIMOHHOM PA3IEJIE B myHKTe «3.1.YueOHbIl 11aH OCHOBHOTO 00I1[eT0
o0pa3oBaHusi» MOAMYHKT « KaseHjapHbIi yueOHbIM rpaguk» 100aBUTh C/IeIYIOLUM COJiep>KaHUeM:

B kaHuKynspHOe BpeMsi M BO BpeMs JIeTHErO O3Z0POBUTENBHOrO OTAbixa B lleHTpe
00pa3oBaHMUs eCTeCTBeHHO-HAYUHOW M TEeXHOJIOTMUeCcKoi HarpaBsieHHOCTel «Touka Pocta» OyayT
¢byHKIMOHMPOBaTh 00BeuHeHNsT o0yJarouxcs. OyHKIMU U perjlaMeHT WX JesaTesIbHOCTA OyzeT
3aKperieH COOTBEeTCTBYHOIIMMHU JOKYMeHTaMU.

Takke B KaHUKy/sspHoe Bpemsi B LleHTpe o00pa3oBaHUsi eCTeCTBEHHO-HayuHOU U
TeXHOJIOrMueckoi HarnpaBieHHocTel «Touka Pocta» OyzeT MpoxoguTh MOATOTOBKA K OCHOBHBIM
roCy/lapCTBEHHBIM K3aMeHaM I10 IPOorpamMm LIM(poOBOro, eCTeCTBEHHOHaYYHOI'0, TEXHUYECKOT0 U
ryMaHUTapHOTO Trpoguei.

9. B OPIAHUM3ALMOHHOM PA3IEJIE B nnyHKTe «3.1.YueOHbIH 1/IaH OCHOBHOTO 0011[ero
oOpa3oBaHusi» TOANYHKT «3.1.2. TlnaH BHEYpOUHOW [eSTebHOCTH» J00ABUTH CJIeAYIOIUM
coJieprKaHueM:

B pamkax wucnonb3oBaHusi obopyzpoBaHusi lleHTpa o00pa3oBaHusi eCTeCTBEHHO-HAyUHOW |

TeXHOJIOTMUeCKoW HarmpaBieHHocTelt «Touka Pocta» He meHee 1/3 oObema BHeypOUHOMU

JieaTeJIbHOCTY O0y4aroIyMXCsi OPHUEHTHUPOBAHO Ha TOJ/iep)KaHHWe eCTeCTBeHHOHAYYHOU U

TeXHOJIOTUEeCKOl HarnpaB/ieHHOCTel o6pa3oBaTe/ibHbIX IIPOrpamMM, IIpy 3TOM 00BbeM IIporpamm

eCTeCTBeHHOHAyYHOW HaIlpaB/eHHOCTH cocTaBisieT He MeHee 20% oT oOmiero obbema

BHEYPOYHOM [|eSITe/IbHOCTH.

Ha 6a3ze MBOY EmuceeBckasi OOIIl peanmu3yroTcst 1OTIOTHUTETbHBIE

ob11eo6pa3oBaTe/nbHbIe 001jepa3BUBalOLI|ie IPOrpaMMbl eCTeCTBEHHO-HAaYYHOU 1

TeXHOJIOTMYeCKOU HarlpaBJIeHHOCTeN.

BHeypouHas [esaTeNIbHOCTb B KaHUKYJIIDHOE BpeMs MOXKeT peajM30BbIBaTbCsl B paMKax
TeMaTUYeCKUX TIporpaMM (7larepb C [JHeBHbIM mpeObiBaHueM Ha 0a3ze MBOY EsnuceeBckas
OOIll, B moxojax, Toe3AkKax W T. [.), a TakKXKe C HCIOIb30BaHUeM oOopyzoBaHusi LleHTpa
00pa3oBaHus eCTeCTBEHHO-HAYUHOW U TeXHOIOTMUeCKoi HarpaBieHHocTel «Touka Pocra».

B njesisx KOMIUIEKCHOTO COIPOBOXAeHUs JesiTeqlbHOCTU LleHTpoB «Touka pocTta» meparoramu
OCyIL[eCTB/IeHUe UCIO0/Ib30BaHUe MyOaMKauuid U yueGHO-MeToAMUeCKUX MaTepHanoB (MHCTPYKLIWH,
MeTo/uuecKre 1mocobusi, nHGpOpMalMOHHbBIe MaTepHasbl, TIepeUyHr PeKOMEeH/yeMbIX JUTepaTyPHBIX
VMCTOYHUKOB, BUJleOMaTepyaJbl U JIp.)

10. KOHTpO/Ib 3a MCTIO/THEHHeM HAaCTOSIIIero TprUKasa OCTaBJIsIO 3a COOOM.
MYHULINIARH Q}(—{Qg bIR&ISEIHOE Varexaoe 5"5‘?&1SZQZ?‘S&“S?%‘&%}‘};;?%E?E@@?A3°B”E”“°E
OBLLEOBPA3OBATE/IbHOE e Tpexron, - NVLVLUMATIHO SOTHETHOE OBLIEGEPASOEATETIHOE YPEKIEHUE

"EIMCEEBCKAA OCHOBHAA OBLLEOBPA3OBATE/TIbHAA LLIKONA",
n 2.6 3 1= 4
YUPEXIOEHWE "EJIMCEEBCKASA 13643100 3-12083095563338355857303937, 12 643100 4=120A32343136303034383334,

1.2.643.3.131.1.1=120C323431363030323036363 136, email=sisadminrono@irbruo.ru,

, cn=MYHULIMMNAJIbHOE BIOAXETHOE

OC H O B H Aﬂ O 5 LIJ'EO 5 PA30 BAT En b HAH g‘ELLIlEOBPASOBATEIJ'IbHOE YHPEM{HEHME "ENIMCEEBCKAA OCHOBHAA

Lu KOJ‘IA" OBLLEOBPA3OBATE/IbHASA LLIKOIA"
[lata: 2024.08.12 19:45:17 +07'00"
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