MynununansHoe 0011e00pa3oBaTebHOE yupexIeHHe
MapxoBckast OCHOBHasI 00111e00pa3zoBaTebHas LKoJIa

ITPUKAS3

ot 01.09.2023 Ne 116/20/01.10

O BHeCEeHMU U3MEHCHHH B OCHOBHEIE
o0pa3oBaTeNbHbIe POrpaMMEI, paboure
nporpammel MOY Mapkosckoit OOITI
Ha 2023 — 2024 y4eOHEI rof

Ha ocHoBammm 4.5 c1.12, 1.6 4.3 c1.28 @enepansroro 3akona «O6 00pa3oBaHUHU B
Poccuiickoit @enepanu» ot 29.12.2012 Ne 273 — @3, npukasa MunobpHaykun PO ot
17.05.2012 Ne 413 «O6 yteepxaennn OenepanbHOro rocy1apcTBEHHOr0 06pa3oBaTebHO-
ro CTaHJapTa OCHOBHOIO 001ero obpazoBaHus», 1.9 npukaza MuHOOPHAYKH OT
30.08.2013 Ne 1015 «O06 yTBepxIeHNUH MOPsAKA U OCYLIECTBIEHUs 00pa3oBaTe/bHOJ]
JEeSATEIBHOCTH 110 OCHOBHBIM 00pa30BaTeNIbHBIM IIPOrpaMMaM HadallbHOro OOLIEero,
OCHOBHOI'O OOILNETO M CpeqHero o0Iero oopasoBaHusA», pelleHus Ileqaroruyeckoro
cosera MOV Mapkosckoit OOILI 1ipoTokon ot 28.08.2023r. Ne 1).

[TPKA3BIBAIO:

B ¢BsA3M ¢ OTKpBITHEM LIEHTpa 00pa30BaHUs €CTECTBEHHO — HAYYHOM W TEXHOIOIHUec-
KoM HampaBiieHHoOCTeH «Touka pocTay, B Liensx obecredeHus peaiu3aluu GeaepalbHoro
npoekra «CoBpeMeHHas IIK0JIay HallMOHABHOTO mpoekTa «O6pa3oBaHuey.

BuecTr B 0CHOBHEIE 06pa30oBaTeNbHbIE IPOIPaMMbl OCHOBHOTO 00I1IEr0 00pa3oBaHMs
MOYVY Mapkosckoit OOILl u3sMeHeHns B COOTBETCTBUH ¢ TpuioxkeHneM Ne 1 k npukasy Ne
116/20/01.10 ot 01.09.2023r..

1. YTBepIuTh U3MEHEHMs B LIEJIEBBIX, COJAEPXKATENbHbIX, OPraHU3aLMOHHbIX pasjenax
OOII OOO (B cootserctBuH ¢ PI'OC), cornacHo npunoxeHuo Ne 1.

2. Beectu B neticteue OOIT OOO c yueTtom m3meHeHui U gornoadenuiic 01.09.2023r..

3. BeecTr u3MeHeHUs B paboune porpaMMbl y4eOHBIX MMPeIMETOB, KYpPCOB M0 BbIOOpY,
IIpOrpaMMBI BHEYPOUYHOU NEATENBHOCTH. Peanusanuio u3MeHeHHbIX pabovyux nporpamm
y4e0HBIX IIPEIMETOB, KYPCOB I10 BEIOOPY, KYPCOB BHEYPOUYHOH AESITeIbHOCTH HAuaTh C
01.09.2023r..

4. KorTpos 3a peasnzanueir OOIT OOO Bo31m0XUTH Ha 3aMeCTUTENIS AupekTopa Y BP
Cwmomnuny E.B..

5. YTBepauTh nporpammy pa3Butus LleHTpa 06pa3oBaHus €CTECTBEHHO — HAYYHOU U
TEXHOJIOIMYECKOW HaIlpaBIEHHOCTH « Touka pocTay MyHULUIAIBHOTO 00111e00pa3oBaTeb-
HOT'0 yupexaeHus MapKoBCKOW OCHOBHOW 00111e00pa3oBaTelbHOM LIKObI.

6. PazmecTuTh Ha caiiTe LIKOJBI TpuKa3 o BHeceHun uameHeHuid B OOIT OOO u paboumx
MIpOrpaMMax IITKOJIBL. '

7. KoHTpOIIb 32 HCIIONHEHAEM

pUKa3a 0CTaBIIsIO 32 COOOH.

JIpexTop IKOJIBI ,
C mpuka3zoM 03HaKOMJIEH



[Tpunoxenue k Ilpukazy

Ne 116/20/01.11 ot

01.09. 2023 r.
N3MEHEHUA

B OCHOBHYI0 00pa30BaTeIbHYI0 POrpaMMy OCHOBHOTO 001Iero 06pa3oBaHus

B CBSI3M C OTKPBITHEM IIEeHTPAa 00pa30BaHHUN eCTECTBEHHO-HAYYHOMH H TEXHOJIOTHYeCKOii
HanpaBjeHHocTel «Touka pocra», B HeJsAX obecnedeHns peaju3anuu ¢geaepajibHOro
npoekTa «CoBpeMeHHasi IKO0J1a» HAIMOHAJILHOI0 npoekTa «O0pa3oBaHue».

Bo ncrnionaenne CICAYIOIMNX HOPMATUBHBIX JOKYMCHTOB!:

e OepepanbHblil 3aK0H 0T 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHuu
B Poccuiickoii ®enepanum» (¢ u3M. u Jioi., Bty B cuty ¢ 01.09.2020).

e [lacopr HanmoHanpHOTO MpoekTa «Obpa3zoBanue» (yTB. mpesuauymom CoBeTa mnpu
[Ipesunenre P® mo crpaTermyeckoMy pa3BUTHIO M HAI[MOHAIBHBIM IPOEKTAM, MPOTOKOJ OT
24.12.2018 Ne 16).

e ['ocynapctBenHas nporpamma Poccuiickoit @enepannu «Pazputre o0pazoBanus» (yTB.
[TocranoBnennem IlpaBurensctBa PD ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6
YTBEP)KJICHUM  TOCYJAapCTBEHHOW  mporpammbl  Poccumiickoit  @enepanuu  «Pa3Butue
00pazoBaHUM.

e [Ipodeccuonanpueiii crangapt «llemaror (memarormyeckas AeATEIbHOCTH B
JIOIIKOJIbHOM, HadaJdbHOM OOIIEM, OCHOBHOM 0OIIeM, cpeaHeM o0memM oOpa3oBaHUH),
(BoctuTaTenb, yuurtens)y» (pea. ot 16.06.2019) (Ilpukaz MuHucTepcTBa Tpyda M COLMATBLHON
3ammutel PO ot 18 oxTabps 2013 r. Ne 544H, ¢ W3MEHEHHSMH, BHECEHHBIMHU IPHUKA30M
MunuctepctBa Tpyaa u conzanutsel PO ot 25.12.2014 Ne 11158 u ot 5.08.2016 1. Ne 422#h).

e [Ipodeccuonanbuprii cranmapt «llemaror mOmMoONHUTENTHLHOrO 00pa3oBaHUsI JeTed WU
B3pocibix» (IIpukaz MunHuCcTEpcTBa Tpyaa U coranbHOM 3amuThl PO ot 05.05.2018 No 298Hu
«O06 yrBepkIeHHH TpodeccHoHanbHOro cTangapra «llegaror MOMOJHUTEIHLHOTO 0Opa30BaHUs
JIeTEH ¥ B3POCIIBIX)).

o denepanbHbIi TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIA CTAaHAAPT OCHOBHOTO OOILEro

oOpazoBanus (yTB. npukazoM MuHuctepcTBa 00pa3zoBanus u Hayku Poccuiickoit denepanuu ot
17.12.2010 Ne 1897) (pex. 21.12.2020).

e Meroauueckue peKOMEHIAMM 1O CO3JaHHI0 U (QYHKIIMOHHPOBAHUIO JETCKUX
TexHonapkoB  «KBaHtopuym» Ha 06a3e  00meoOpa3oBaTeNbHBIX  OpraHu3anuii  (yTB.
pacniopsbkeHrneM MuHKCTepCcTBa npocBenienns Poceuiickoit @eneparun ot 12.01.2021 Ne P-4).

e Meroauueckue peKOMEHJAMM MO CO3/IaHUI0 U (YHKIMOHUPOBAHHMIO ILIEHTPOB
mudppoBoro  obpazoBanusi  «IT-kyO»  (yrBepkIeHbl  pacnopsbkeHueM — MUHHCTEpCTBa
npocserienus Poccuiickoit @enepannu ot 12 suBapst 2021 r. Ne P-5).



e Meroauyeckue PpEeKOMEHIAIMM 10 CO3JaHMI0 M (PYHKIMOHUPOBAHHIO B
0011e00pa30BaTENbHBIX OPraHU3aLUAX, PACIIOJIOKEHHBIX B CEIbCKOH MECTHOCTH M MAaJbIX
ropojax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUYHOW U TEXHOJOTUYECKOW HaIpaBJICHHOCTEH
(«Touka pocta») (YTBepxkaeHbl pacnopsbkeHueM MuHuctepcTBa InpocsenieHus: Poccuiickoit
®enepauun ot 25 pespans 2022 r. Ne TB — 2610/02).

BHECTH B OCHOBHYIO 06pa3OBaTeJIBHyIO nmporpamMmmMy OCHOBHOIO 00mero Oﬁpa30BaHI/IH H
cpeaHero 001ero 06pa30BaHHﬂ CJIeayroumue usSMCHCHUA

1. B LIEJIEBOM PA3JEJ B nyskt «1.1. IOSSICHUTEJILHAS 3AIIMCKA» 106aBHTH
cienymwomlee conaepxkanune: Ha 6asze MyHunmnansHOro o0111e00pa3oBaTeIbHOTO YUPEKACHUS
MapkoBckoil ocHOBHOW 0011e00pa3oBaTenbHOM 1IKOIbI PocToBckoro paitona SpocnaBckoit
obnactu B 2023 roxy co3aan LlenTp 0Opa3oBaHUs €CTECTBEHHO - HAYYHOW M TEXHOJIOTHUYECKOM
HarnpaBiieHHocTed "Touka pocra" (mamee - lleHTp) ¢ Henbr0 pa3BUTHA Yy OOYYarOUIUXCS
€CTECTBEHHO - HAy4YHON, MaTeMaTH4ecKOH, MH(POPMAIMOHHON TpaMOTHOCTH, (POPMHpPOBAHUS
KPUTHYECKOTO M KpPEaTHMBHOTO MBIIUICHHS COBEPIICHCTBOBAHHUS HABBIKOB €CTECTBEHHO -
Hay4YHOW M TEXHOJIOTMYECKOW HAIPaBIEHHOCTEM.

HGHTp HC ABJIACTCA HOPUANYCCKUM JIMIIOM U HeﬁCTByeT 11 JOCTUKCHUA YCTAaBHBIX
uened MyHHIMIATBHOTO  00HIE00Pa30BaTENBLHOTO  YUpexkaAeHHs MapKOBCKOH OCHOBHOM
obmeoOpazoBaTeibHOM 1TKOJBI  PocTOoBCcKOTO paiiona fApocnaBckoit obOmactu  (mamee -
VYupexneHue), a Takke B LIEJIAX BBIMOJIHEHUS 3a7a4 U JOCTH)KEHHsI TTOKa3aTesel U pe3yabTaToB
HanpoHajapHOTO TIpoekTa "OOpazoBanme". lleHTp B CBOoeH JCATENBHOCTH IIOJUHHSIETCS
TUPEKTOPY MyHHIMIAIBHOTO 0O0IIe00pa30BaTEILHOTO yUpEeXAeHHsT MapKOBCKOW OCHOBHOM
001eo0pazoBaTebHOM 1TKOJIBI PocTOBCKOTO paiioHa SpociaBckoit 001acT.

esn, 3axaun, pynkuun aesareabHoctu LlenTpa

OcHoBHOU 1eNbI0 neATenbHOCTH LleHTpa sBisieTcss COBEpIIEHCTBOBAHUE YCIOBHM s
MOBBILIECHUST KayecTBa 0Opa3oBaHUs, PACHIMPEHUS BO3MOXKHOCTEH OOy4arouuxcs B OCBOCHUU
y4eOHBIX MPEIMETOB €CTECTBEHHO - HAYYHOM M TEXHOJIOTMYECKOW HANPaBJICHHOCTEH, MporpaMm
JOTIOTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO - HAYYHOW M TEXHUYECKOW HampaBlIEHHOCTEH, a
TaKoKe IS MPAKTHYECKON OTpabOTKH ydeOHOTO MaTepHalia 1o y4eOHbIM mpeameTam "dusuka',
"Xumusa", "buonorua" ¢ UCHOIB30BAaHUEM MPHOOPETaEMOro OOOPYAOBAHUS, PACXOIHBIX
MaTepHaoB, CPEACTB 0OyUEHUS U BOCIIUTAHUS.

3anayamu llenTpa sBasilOTCA:

¢ pcain3alusad OCHOBHBIX 061H€06p330BaT6J'ILHLIX nporpamMm I10 y‘IC6HBIM npeamMeTam
CCTCCTBCHHO - HaquOﬁ U TEXHOJOTMYECKOH HaHpaBHCHHOCTeﬁ, B TOM YHCJIIC B paMKax
BHCypO‘-IHOﬁ ACATCIbHOCTHU o6yqa10umxc;1:

L4 pa3pa60TI<a " peain3alivs pa3HOYPOBHEBLIX HONOJHHUTCIbHBIX O6H.I€O6pa3OBaTeJ'IBHBIX
nporpamMm €CTECTBCHHO - HaquOﬁ U TEXHUYECKOH HaHpaBHeHHOCTeﬁ, a TaAKXXC MHBIX IIPOIrpaMM,
B TOM 4YHUCJIC B KaHHKy.]'IHpHLIfI Mepuoa.

® BOBJICHCHHC o6yqa101u1/1x051 n 1Caarorud4cCKmux pa60THI/IKOB B MPOCKTHYIO
ACATCIIBHOCTD: ® OpraHu3anus BHey‘Ie6HOI>'I ACATCIIBHOCTHU B KaHHKyJ'IHpHLIfI nepuoa, pa3pa60T1<a
H peam3anugd COOTBCTCTBYIOLIUX O6pa3OBaTeJ'ILHLIX nporpamMmm, B TOM 4YHUCIIC IJIA Jlarepeﬁ,
OpraHru30BaHHBIX O6pa3OBaTeJ'ILHLIMI/I OpraHusalnuvsiMu B KaHHKy.HprHBIﬁ nepuona:



® IOBBIIICHHE MPO(PECCHOHATBHOTO MACTepPCTBA IMEAAarorHuecKux padoTHUKOB LleHTpa,
peanu3yoIMX OCHOBHBIE U JIOMOJIHUTEIbHBIE 00IIeoOpa3oBarenbHble nporpammel. Co3nganue
neHrpa «Touka pocray mpeamonaraeT pasBUTHE OOpa30BaTENbHOW HH(PPACTPYKTYPHI
o0mieoOpa3oBaTeNbHON OpraHu3aluyd, B TOM YHCJIE€ OCHAlIeHHE 00m1eoOpa3oBaTeabHON
OpraHu3aIuu:

* 000pyIOBaHHMEM, CpPEJACTBAMH OOYUCHUS W BOCHUTAHUS JUIS M3y4CHHS (B TOM YHCIIE
AKCIIEPUMEHTAIILHOTO) TPEIMETOB, KYypCOB, IUCIUIUIMH (MOMIYyJEH) eCTeCTBEHHO-HAyYHOU
HalpaBJIEHHOCTH TIPU  peaju3allid OCHOBHBIX  OOIEOOpa30BaATEIBHBIX MPOrpaMM |
JOTIOTHATEIBHBIX ~ 00IIe00pa3oBaTEIBHBIX MMPOTPAaMM, B TOM YHCJIE JUIS PaCIIHPEHUS
cojiepaHus yueOHbIX npeameToB «Duznkay, « XuMus», «bruonorusy;

* o0Opy/sOBaHUEM, CPEICTBAMH OOy4YEHWsS W BOCIUTAHMS JJIs peain3allid Tporpamm
JOTIOJTHUTEILHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOM HAMPaBICHHOCTH;

¢ KOMIIBIOTCPHBIM U UHBIM O60py,I[OBaHI/ICM.
HGHTp I JOCTUKCHH A LCJIU U BBITTIOJTHCHUSA 3a1a4 BIIPABEC BSaHMOHeﬁCTBOBaTBI
-pa3INYHbIMHA O6p330BaTeJ'H)HBIMI/I opraHusanuvsMiu B q)opMe CETCBOI'O BSaHMOHCﬁCTBHﬂ;

-C HWHBbBIMH O6pa3OBaTeJ'H)HBIMI/I OopraHusanuvsMu, Ha Oaze KOTOPBIX CO3OaHbBI LCHTPLI
00pa30BaHUs €CTECTBEHHO - HAYYHON U TEXHOJOTHYeCKOW HampasiieHHocTel "Touka pocra";

-c (enepanbHBIM OIEPATOPOM, OCYIIECCTBIAIOMMM (YHKIIMH TIO0 HWH(POpPMAIMOHHOMY,
METOJUYECKOMY U OPraHU3aI[MOHHO-TEXHHUYECKOMY COMPOBOXKICHUIO MEPONPUATUH IO
CO3JaHMI0 M  (YHKIMOHUPOBAHMUIO IIEHTPOB OOpa30BaHMsSI  €CTECTBEHHO-HAy4yHOU U
TEXHOJIOTMYECKOW HampaBieHHocTe "Touka pocra", B TOM 4HClie IO BONPOCAM MOBBIIICHUS
KBaTM(UKAIIMHI TIEJaroruaeckux pabOTHUKOB;

- ¢ 00y4JaloIUMHUCA U POJUTENIMU (3aKOHHBIMH IPEICTABUTEISIMU) OOYYalOIIUXCS, B
TOM 4YHKCJI€ C TPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

2. B HEJIEBOM PA3JEJIE B nynkre «1.2. Ilmanupyembie pe3yabTaThl OCBOCHHS
00y4aroImuMuUCsT OCHOBHOM 00pa3oBaTEeNbHOW MPOTpPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsD)
noanyHkT «1.2.2.  JIMYHOCTHBIE pe3y/lbTaThl OCBOCHUS OCHOBHOW  0O0pa3oBaTEIbHOMN
MPOrpaMMbD» KOHKPETH3UPOBATh CICAYIOIIMM YTOYHEHHBIM COACPIKAHUEM:

[Inanupyemble pe3yabTaTbl OCBOCHHUS y4eOHOro mpeaMera «XUMHUSI» C OMNHCAHHUEM
YHHUBEpPCAIbHBIX yUeOHBIX JCHCTBHUII, JocTuraeMbix oOydatommumucs 8-9 kmaccoB (¢
HCII0JIb30BaHUEM 000pyI0BaHUS 1neHTpa  oOpa3oBaHUSA €CTECTBEHHO-HAYUYHOI H
TEXHOJIOTM4YeCcKOM HanpaBieHHocTel «Touka PocTay)

Juunocmmuuwie pe3ynvmamol

OOyyvaromuiics MOTYYUT BO3MOXKHOCTH Ui (JOPMUPOBAHUS CIEAYIOMINX JTUYHOCTHBIX
YV

ONpCACIICHNC MOTUBAIITNU U3YUYCHUSA y‘-IC6HOFO Matrcpualia;

OIICHUBAHKE YCBAUBAEMOTO YUeOHOTO MaTepuasa, UCXOIs U3 COIUAIBHBIX U JIMYHOCTHBIX
IIEHHOCTEI;



IIOBBIIICHUEC CBOCIO O6pa3OBaTeJILHOFO YPOBHA U YPOBHSA TOTOBHOCTH K HU3YUCHHUIO
OCHOBHBIX HCTOPHUYCCKUX CO6LITI/II71, CBA3AaHHLIX C PA3BUTUCM XUMHHU U 06H_I€CTBa;

3HaHUE IIPABWII NIOBEJCHUS B YPE3BbIYANHBIX CUTYALIUAX;
OIICHUBAHHE COITMAILHON 3HAUMMOCTH MPO(ECCHid, CBSI3aHHBIX C XUMUEH;

BIIaJICHUE TpaBWIAMH O€30MacHOTO OOpallleHus C XUMHUYECKUMH BEIIECTBAMH U
000pyIOBaHUEM, TIPOSBICHHUE YKOJIOTHUECKOHN KYIbTYPHI.

[Inanupyemble pe3ynbTaTbl OCBOEHMsI ydyeOHOro mnpeamera «@®u3MKa» C ONHCAHUEM
VHHUBEPCAIBHBIX y4eOHBIX JCHCTBUH, JOCTUTaeMBIX oOOyJaromumucs 7-9 xmaccoB (c
WCTIONIb30BaHUEM  OOOpYyAOBaHUSI  ILIEHTpa  0Opa3oBaHUS  €CTECTBEHHO-HAYUYHOW U
TEXHOJIOrn4YecKoi HanmpasieHHocTel «Touka Poctay)

ﬂuuuocmnblepe3yﬂbmam bl

OOyyaromuiics MOJYYUT BO3MOXKHOCTH JUIsl (POPMHPOBAHUS CIEAYIOIIMX JMYHOCTHBIX
pe3yJIbTaTOB:

pa3BI/ITI/Ie IIO3HABATCIIBHBIX I/IHTepeCOB , I/IHTeJ'IJ'IeKTyaJ'IBHBIX nu TBOp‘IeCKI/IX
CIIOCOOHOCTEMN;

yOEKJICHHOCTh B BO3MOKHOCTH TO3HAHMSI TPUPOJIBI, B HEOOXOJMMOCTH pPa3zyMHOIO
UCIOJIb30BAHUS IOCTHKEHUH HAYKH U TEXHOJOTMH A7 JaJIbHEHIero pa3BUTHs YeJIOBEUECKOTO
oOmiecTBa, yBaXX€HME K TBOpPLAM HAyKd U TEXHUKH, OTHOIIEHHE K (U3UKE KaK K DJIEMEHTY
00111e4YeI0BEYECKON KyIbTYPBI;

CaMOCTOSITEILHOCTD B TPHOOPETEHNN HOBBIX 3HAHUHN U MPAKTHUYECKUX YMEHUH;

T'OTOBHOCTB K BBI60py KU3HCHHOI'O IMYTHU B COOTBETCTBUU C COOCTBEHHBIMHU HHTEpCCaMU
1 BO3MOXHOCTSAMU,

MOTHBAIMS 00pa30BaTEIbHON JCATEIHPHOCTH HAa OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOTO
MOAX0/1a;

(¢bopMHpOBaHHE LIEHHOCTHOTO OTHOIIEHHUS JPYr K JpYry, K Y4YUTEN0, K aBTopam
OTKPBITHI U U300pETeHUL, K pe3yabTaTaM 00y4YeHUsI.

3. B LIEJIEBOM PA3JIEJIE B mynkre «1.2. Ilnanupyemble pe3yabTaTbl OCBOEHUS
oOy4arolmuMuICsT OCHOBHOM 00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO OOLIEro 0oOpa3oBaHUs»
noanyHkT «1.2.3. MeranpeamerHsle pe3yabTatel  ocBoeHuss OOID»  KOHKpeTH3npoBaTh
CJIENYIOLUM YTOUHEHHBIM COACPKAHUEM:

[Tnanupyemble pe3ynbTaThl OCBOEHHs YydyeOHOro mnpeaMera «®U3MKa» C ONUCAHUEM
YHUBEPCAJbHBIX Y4E€OHBIX JEHCTBHM, JocTUraemMbix oOydaromumucs 7-9 ximaccoB (¢
UCTOJb30BaHMEM  OOOpYyJOBaHMS  ILIEHTpa  00pa3oBaHMs  €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTM4ecKo! HanpasieHHocTel «Touka Pocray)

Memanpeomemmoie pezyiomamaol

OOyuaromuiics  HOJYYUT  BO3MOXKHOCTH Ui (OPMHUPOBAHHUS  CIETYIOLIMX
METaNpeIMETHBIX PE3YJIbTATOB!



* OBJIQJICHUE HABBIKAMU CAMOCTOSITEIILHOTO MPHOOPETEHUSI HOBBIX 3HAHUHU, OpraHU3alluu
y4eOHOM JesATeNbHOCTH, TOCTAHOBKH IIEJICH, IUTAHUPOBAHMS, CAMOKOHTPOJSI U OIEHKHU
pe3ylnbTaTOB CBOEU JEATEIbHOCTH, YMEHMUSIMU MPEABUIACTH BO3MOXKHBIE PE3YJbTAaThl CBOUX
JICUCTBUI;

* IOHUMaHUE PA3JIMYUA MKy HCXOTHBIMH (PaKTaMH ¥ TUTIOTE3aMH JIJISl UX OOBSICHEHUS,
TEOPETUYECKUMHU MOJIEIISIMU U peabHBIMU 00BEKTaMU, OBJIAJICHHE YHUBEPCATbHBIMU YI€OHBIMU
JNCUCTBUSIMHU Ha TIpUMEpax THIIOTE3 JJIsi OOBSICHEHUSI U3BECTHBIX (PAKTOB U IKCIICPUMEHTATBHON
MPOBEPKU BBIJIBUTAEMBIX THUIIOTE3, Pa3pabOTKH TEOPETHUECKUX MOJENeH MPOLEeCcCOB WM
SIBJICHUM;

* popmupoBaHuEe yMEHUI BOCIPUHUMATh, IepepadaThIBaTh U MPEIBIBIATH HHPOPMALIUIO
B CJIOBECHOM, OOpa3HOW, CHUMBOJIMYECKON QopMax, aHaIM3UpOBaTh U IepepadaTbiBaTh
IMOJIYYCHHYIO HH(i)OpMaHI/II-O B COOTBETCTBHU C IIOCTABJICHHBIMU 3aJadaMH, BBIACIATH OCHOBHOC
COJACPIKAHNUEC MPOYNTAHHOI'0 TEKCTA, HAXOAUTH B HEM OTBETHI Ha IMOCTAaBJICHHLIE BOIIPOCHEI U
U3JaraTh €ro;

* IpUOOpETEeHNE OMbITa CAMOCTOSITENILHOTO MOMCKA, aHalM3a U 0TOOpa MHpOpMAIUU C
WCTIOJIb30BAHUEM PA3JIMYHBIX HCTOYHMKOB M HOBBIX HWH()POPMAIMOHHBIX TEXHOJOTHHA ISt
pereHus Mo3HaBaTeIbHBIX 3a/1aY,

* pa3BUTHE MOHOJIOTHYECKON M JUAIOTHYECKOW peur, YMEHHsI BBIpaKaTh CBOUW MBICIIH,
CIIOCOOHOCTH BBICIYIIMBATh COOECENHMKA, MOHUMATh €ro TOYKY 3pEHHs, MPU3HABATH IPaBO
JPYroro 4eioBeKa Ha MHOE MHEHHE;

* OCBOEHHE TMPUEMOB JCUCTBHMM B HECTAHAAPTHBIX CHUTYyallUsAX, OBJIAJCHUE
ABPUCTUYECKUMH METOIaMH PEIICHHS TIPOOIIeM;

* popmupoBanue ymeHuil paboTaTh B IPYMIE C BBHITOJIHEHUEM PA3IMYHBIX COLUATbHBIX
poJiel, peACTaBIATh U OTCTAaUBaTh CBOU B3TJISAbI U YOEXKICHNUS, BECTU AUCKYCCHIO.

Pecynamuenvie YY/[
OOyuaromuiics MOJyIUT BOZMOXKHOCTB JIJIs1 (GOPMHUPOBAHMSI CICAYIOMINX PETYIATHBHBIX Y Y /1.

1. YmeHue camMOCTOSTENHFHO ONPENENATh LIeIH OO0y4eHHs, CTaBUTh U (OPMYIUPOBATH
HOBBIE 3a7laud B yucOe M TMO3HABaTEeNbHOW AEATEIbHOCTH, pPa3BUBAThb MOTHUBBI U
HMHTEPEChl CBOCH MO3HABATEIBLHOM JIeATEIbHOCTH.

OOyyaromuiics CMOXKeT:

* aHaIM3MPOBATh CYUIECTBYIOIIME M IUIAHUpPOBaTh OyAymue oOpa3oBaTelbHbIE
pE3yJIBTaTHI;

° I/I,Z[eHTI/I(l)I/II_II/IpOBaTB COOCTBEHHBIC HpO6HeMBI " OTIPCACIIATH I''IaBHYIO Hp06J'IeMy;

* BBIJIBUTATh BEPCUU pelIeHHs MpoOieMbl, GOpMyIupoBaTh THIOTE3bl, MPEABOCXUIATH
KOHEUHBIH pe3yIbTarT;

* CTaBUTH 1Ieb ACIATETLHOCTH HA OCHOBE OMPEACTICHHONW MPOOIEMBI M CYIIECTBYIOITUX
BO3MOJKHOCTEH;



* ¢dopMmynupoBaTh y4eOHBIE 3a/Ja4d KaK IIaru JOCTHIKCHHS TOCTABICHHOW IIeNN
JIEATEIIbHOCTH;

* 000CHOBEIBATh LCJICBBIC OPUCHTUPBI U IMTPUOPUTCTHI CCbUJIKAMU Ha HEHHOCTH, YKa3bIBasd
1 000CHOBEIBast JIOTUYCCKYIO MOCJICAOBATCIIbHOCTD IAroB.

2. YMeHHE CaMOCTOSTENIbHO IUTAHUPOBATh IMYTH JOCTIKEHHS IeNiel, B TOM YHCIe
aJIbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(hheKTuBHBIE CIOCOOBI PEeIICHUS
y4eOHBIX M MMO3HABATEIBHBIX 3a7a4. OOyJaronuiicss CMOKET:

* omnpenensaTe HeoOxomumoe(ble) JEeHCTBHE(s) B COOTBETCTBUHM C Y4YEOHOU U

MI03HABaTEIbHON 3aJJauaMi U COCTaBJIATh AITOPUTM €ro(uX) BBITIOJIHEHMUS,

* 000CHOBBIBATh U OCYHIECTBJIATH BBIOOP Hanbosee 3(PPEKTUBHBIX CIOCOOOB pELICHUS
y4eOHBIX U MO3HAaBAaTEIbHBIX 3aJ1a4;

® OHpCI[eJ'IflTB/HaXOI[I/ITB, B TOM 4YHCJIC M3 NPCIIOKCHHBIX BapUAHTOB, YCJIOBUA JIA
BBITNIOJIHEHUS y4eOHOM U MO3HABATEIbHON 3a/1a4;

* BBICTpPAWBATh JKU3HEHHBIC IJIAaHBI HA KPATKOCPOUYHOE Oymyrnee (3asBIATH IEIeBbIC
OPHEHTHUPHI, CTaBUTh AaJICKBATHBIE WM 3a7aud W Tpeajarath JIEWCTBHS, YKa3biBas M
000CHOBBIBas JJOTMUECKYIO TIOCIIEA0BATEIBHOCTD 11arOB);

* BEIOMpATh U3 MPEIOKEHHBIX BAPUAHTOB M CAMOCTOSITENIbHO UCKATh CPEACTBA/PeCypChl
IUIsl PELIeHUs 3a4a41/IOCTUKEHUS 1IeITH;

* COCTaBIIATh IUIAH pEHICHWS TPoOJieMbl (BBIIOJHEHUS IPOEKTa, MPOBEACHUS
HCCIeI0BaHU);

* OMpeneNsaTh NOTEHIUAIbHBIE 3aTPYAHEHHUS MPU PELIEHUU y4eOHOM M MO3HaBaTENIbHOM
3a/lauM U HaXOJUTh CPEICTBA Ui UX YCTPaHEHUS;

* ONWCHIBATh CBOW OMBIT, OGOPMIISASI €ro s Tepenadyd APYTUM JIIOASM B BHIE
TEXHOJIOTHH PEIISHUs MTPAKTUYECKUX 3a]1a4 OTIPEICIICHHOTO Kjlacca;

* IUIAaHUPOBaTh M KOPPEKTUPOBATH CBOI HHIUBUAYAIbHYIO 00pa30oBaTEIbHYIO
TPAEKTOPHIO.

3. YMeHHe COOTHOCUTH CBOM JICHCTBHSI C IUIAHUPYEMbBIMHU PE3YJIbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOCH JEATEIBHOCTH B TPOIECCe IOCTHKEHHUS Pe3yJbTara, ONPeaessTh
CIOCOObI  JEHCTBUH B paMKax MPEUIOKEHHBIX YCIOBHH W TpeOOBaHHUIA,
KOPPEKTUPOBAaTh CBOM JCHCTBHSI B COOTBETCTBHH C H3MCHSIOIICHCS CHUTYaIlUCH.
OO0yyvaromuiics CMOXeT:

* OMNpeneNiaTh COBMECTHO C TMEJaroroM M CBEPCTHHKAMH KPHUTEPHU TUIAHHPYEMBIX

Pe3yIbTaTOB M KPUTCPUH OIICHKU CBOCH y4eOHOM JeATEIIbHOCTH;

¢ CUCTCMATU3NPOBATDH (B TOM 4YHUCIIC BBI6I/IpaTL HpI/IOpI/ITCTHLIe) KPpUTCPUH TINIAHUPYCMbBIX
PE3YIBTATOB U OLICHKU CBOEM ACATCIBHOCTH

° OT6I/IpaTL HHCTPYMCHTBHI [JII OLCHHUBAHUA cBoOe ACATCIIbBHOCTH, OCYHICCTBIIATH
CaMOKOHTPOJIb CBOEH JIESATEILHOCTH B paMKax MmpeajIoKCHHbBIX yCJIOBI/Iﬁ u Tpe60BaHHI>i;



¢ OLICHUBATBh CBOIO ACATCIBHOCTD, APIryMCHTHPYA NPUYINHBI JOCTHIKCHUA UJIN OTCYTCTBUA
IUIAHUPYEMOT'O Pe3yabTaTa;

* HAXOJUTh JIOCTATOYHBIE CPEACTBA JUIS BBIMOJIHEHUS Y4eOHBIX JCUCTBUU B
W3MCHSIIOIICHCS CUTYAIlUU W/WIH TIPH OTCYTCTBHH IUIAHUPYEMOTO Pe3yJIbTaTa;

° pa60Taﬂ 10 CBOCMY IIJIaHY, BHOCHUTb KOPPCKTUBLI B TCKYIIYIO ACATCIBHOCTH HAa OCHOBC
aHaim3a W3MEHEHUM CUTyalluu Uil TIOJYUYCHHUA 3allJITAaHUPOBAHHBIX XAaPAKTCPUCTHUK
MPOIYKTa/pe3yibTara;

* YCTaHaBJIMBaThb CBSI3b MEXKIY IIOJIYYEHHBIMH XapaKTEpUCTUKaMH MPOJIYKTa MU
XapaKTepUCTUKaMH Ipoliecca JIEATEJbHOCTH U 10 3aBEpLIEHUM  AESITEIbHOCTU
npenjaraTb W3MEHEHHME XapaKTepUCTHK Ipolecca s IOJIyY€HUS YIIy4IIEeHHBIX
XapaKTEPUCTHUK MPOIYKTA;

® CBCpATH CBOHU I[GI\/'ICTBI/IS{ C OCIbI0 W IIpU H€06XOI[I/IMOCTI/I HCIIPABJIATDH OomuOKU
CaMOCTOATCIBHO.

4. YMeHHE OIICHUBATh TNPABWIBHOCTH BBITIOJHEHUS Y4YEOHOW 3amadu, COOCTBEHHBIC
BO3MOJKHOCTH €€ pemieHns. O0yJarommiicss CMOXKET:
* OIpeNeNATh KPUTEPUU MPABUIILHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS y4eOHOM 3a1a4u;

* aQHAIM3UPOBATh U OOOCHOBBIBATh NMPHUMEHEHHE COOTBETCTBYIOUIETO HHCTPYMEHTapHUs
JUIs1 BBITIOJIHEHMSI yUeOHOH 3a/1auu;

* cBOOOIHO TOJIB30BAThCS BRIPAOOTAHHBIMU KPUTEPHUSIMH OLICHKH U CAMOOIEHKH, UCXOS
U3 LIETH U UMEIOLIUXCS CPENICTB, pa3iinyasi pe3yJabTaT U CIocoObl 1eHCTBUM;

¢ OLOCHHMBATb HIPOAYKT cBOEi JACATCIIBHOCTH 110 3aJJaHHBIM W/UId CaMOCTOSTEILHO
OHpe,Z[eJ'IéHHBIM KPUTCPHUAM B COOTBETCTBHU C LCIIBIO ACATCIIBHOCTHU,

* 000CHOBBIBATh JIOCTHKUMOCTD 11€JM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB M JIOCTYIHBIX BHEIIHUX PECYPCOB;

* ¢ukcupoBaTb ¥ AaHAIU3UPOBATh JWHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yNIbTaToOB.

5. BnmageHue OCHOBaMHM CaMOKOHTPOJIS, CaMOOIICHKH, TPUHATHS pEHICHUH W
OCYILIECTBIICHUSI OCO3HAHHOTO BhIOOpa B y4eOHOW M MO3HABATEILHOU JIEATEIBHOCTH.
OO0yyaromuiics CMOXeT:

* HaOmOAaTh W aHAIM3UPOBATh COOCTBEHHYIO Y4YeOHYI0 M  IO3HABaTEIbHYIO

JEeSITeNLHOCTD U JESITENIbHOCTh IPYTUX O0YYAIOIINXCS B MPOIIECCE B3aUMOTIPOBEPKH;

° COOTHOCHUTD PCaIbHBIC 151 IJIaHUPYEMBIC PE3YyJIbTAThL PIH,HI/IBI/I,I[yaJIBHOﬁ
O6pa3OBaTCJ'ILHOI71 ACATCIIbHOCTHU U ACJIAaTh BBIBObI,

¢ IPUHUMATh PCIICHUC B yqe6H0171 CUTYyallul U HECTHU 3a HET'O OTBECTCTBCHHOCTD;

¢ CaMOCTOSATCIBHO ONPCACIIATL NMPHUYMHBI CBOCTO YCIICXa MM HCYCIICXa WU HAXOAUTH
CIIOCOOBI BbIXOa U3 CUTyalluU HCYCIICXA,



* PETPOCHEKTHBHO OIpPENENsATh, KaKHe ACUCTBUS IO PELICHUIO Y4eOHOW 3afayll WM
napaMeTpsl 3TUX JCHCTBUI MPUBEIHM K TOJYYCHHIO MMEIOIIETOCcs MPOJyKTa y4eOHOH
JEATENBHOCTH;

* JIEMOHCTPUPOBATh MPHEMBI PETYISAIUH MCUXO(PHU3HUOIOTHUECKIX/IMOIIMOHATBHBIX
COCTOSIHUHM s AocTikeHus 3¢ddexkra ycnokoeHus: (ycTpaHEHHMs] 3MOLMOHAIBHOM
HaNpsHKCHHOCTH), 3(dekra BoccTaHOBIEHUS (OCHabiIeHUs TPOSIBICHUA YTOMIICHU),
s dexTa akTUBU3AUH (TTOBBIIICHUS ICUX0(U3NOTIOTHUECKON PEAKTUBHOCTH).

Ilo3nasamensvnoie YY/] OOyuarouuiicss noxyduT BO3MOKHOCTb Ul (POPMUPOBAHMUS
CIEAYIOIIMX TO3HABATENbHBIX Y Y JI.

1. VYmenue ompenensath MOHSATHSA, CO3/1aBaTh OOOOIICHUS, YCTaHABIMBATh aHAJIOTHH,
KJIacCUu(PUIIMPOBaTh, CaMOCTOATENFHO BBIOMpPATh OCHOBAHUS W KPUTEPUH A
Kiaccu(pukanuy, yCTAaHABIMBATh  MPUYMHHO-CIEJACTBEHHBIE  CBS3U, CTPOWTH
JIOTUYECKOE pacCyXJACHUE, YMO3AKIIOUeHHE (MHIYKTUBHOE, JIEAYKTHBHOE, TIO
aHAJIOTUM) U J1e1aTh BbIBOABI. OOyUaOUIUICs CMOXKET:

* MOI0OMPATh CJIOBA, COTIOTYMHEHHBIC KITFOYEBOMY CIIOBY, ONPEACISIONINE €T0 TIPU3HAKH U

CBOIICTBA;

¢ BBICTpauMBaTb JIOTUYCCKYHO HECIOYKY, COCTOAIIYIO M3 KIHOYCBOIO CJioBa H
COHO}I‘-H/IHéHHI)IX €MY CJIOB;

* BBIACIATH OOIIMHA TPU3HAK JBYX KM HECKOJBKHAX IPEAMETOB WM SBICHHA |
OOBACHATH UX CXOICTBO;

* OOBCIUHATH TPEOMETHl W SBICHHWS B TPYIIBI 10 ONPEACICHHBIM NpPU3HAKaM,
CpaBHUBATh, KIACCH(PUIIUPOBATH U 00001IaTh (PaKTHI U SIBICHHUS;

* BBIJICTISITH SIBJICHHE W3 OOIIETO psijia APYTUX SBICHUA;

¢ OIIpCaCIIATD O6CTOHT€J’IBCTB3, KOTOPBIC IPCAINICCTBOBAIM BOSHUKHOBCHHUIO CBA3U MCKIOY
SABJICHHUAMH, H3 OTHUX 00CTOSTEILCTB BBLACIIATE OIPCACIIAIONINC, CIIOCOOHBIE OBITH
HpH‘IHHOfI JaHHOT'O SBJICHHS, BBISABJIIATH IIPUYUHBI U CIICACTBUA HBHCHHﬁ;

¢ CTpOUTb PACCYKACHUC OT O6I.I.[I/IX BaKOHOMepHOCTeﬁ K 4YaCTHBIM ABJICHHAM MU OT
YaCTHBIX SIBJICHUH K 06].].[I/IM 3aKOHOMCPHOCTAM;

¢ CTPOUTD PACCYKACHUEC HA OCHOBC CpABHCHUS ITPEAMCTOB U HBJIGHI/Iﬁ, BBIACJIAA IIPHU 9TOM
O6H_[I/Ie IIPU3HAKH;

* u3jaraTh NOJYYEHHYIO HH(POpPMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoil
3aJau;

¢ CaMOCTOATCIIBHO YKAa3bIBaTh HaA I/IH(1)OpMaI_II/IIO, HYXIAar0YrOCA B IIPOBEPKE, MpEajiaraTtb
" IPUMCHSTH croco0 IMPOBEPKU NOCTOBCPHOCTU I/IHq)OpMaI_II/II/I;

° Bep6aJ'II/IBOBaTB OMOIIMOHAJIbHOC BIICYATICHUEC, OKa3aHHOC Ha HCI'O UCTOYHUKOM,

*  0OBACHATH SABJICHUSA, MTPOUECCChI, CBA3M W OTHOHICHUS, BBIABIKICMBIC B XOIC
MO3HABAaTEIbLHON M HCCIIEA0BATEIbCKON ASITEIbHOCTH (HpI/IBOIlI/ITB 0OBSICHEHHE C



u3MeHeHHeM (OpMbI TPEACTABICHUS; OOBACHATH, JCTANM3HPYd WM 0000mas;
OOBSICHATD C 3aJJaHHON TOUKH 3PCHHSA);

® BBIABJIATH U HA3bIBATH IPUYHUHBI CO6BITI/ISI, SIBJICHHSA, B TOM YHUCJIC BO3MOKHBIC/Hanbo0Iee
BCPOATHBIC NPHUYHHBI, BOSMOXXHBIC NOCICACTBUA BaHaHHOfI MMPpUYUHBI, CaMOCTOATCIBHO
OCYIICCTBJIAA HpI/I‘-II/IHHO-CJIGI[CTBCHHI)If/i aHaJInu3,

¢ JICJIaTh BBIBOJ HAa OCHOBC KPUTHUUYCCKOI'O aHajin3a pa3HbIX TOYCK 3pCHUA, IIOATBCPKIAATH
BbIBO/J COOCTBEHHO apFYMCHTaHI/Ieﬁ HJIM CaMOCTOATCIIbHO NIOTYYCHHBIMHA JaHHBIMU.

2. YMeHHe co3/1aBaTh, IPUMEHSTh W MPEOOPA30BBIBATH 3HAKU M CHMBOJIBI, MOJICIU H
CXEMBI JIJIsl pelIeHHs yueOHBIX U MMO3HaBATEIbHbIX 3a/1a4. O0yJaromuiicss CMOXKET:
* 0003HauaTh CUMBOJIOM U 3HAKOM MPEIMET U/UJIH SBJICHUE;

® OMpeaciiATh JIOTUYCCKUC CBA3HM MCXKIAY HNpCIMETaMH /U SIBJICHUSMU, 0003HAa4YaTh
JAaHHBIC JIOTUYCCKUEC CBA3U C ITIOMOIIIBIO 3HAKOB B CXCMC,

* co3/1aBaTh a0CTPAKTHBINA WM PeaTIbHBIN 00pa3 mpeaMeTa U/Uiu sIBJICHHUS,
* CTPOUTH MOJIETIE/CXEMY Ha OCHOBE YCJIOBUM 3a/1a4u W/WJIU CTIOCO0a €€ peIeHus;

¢ co3aaBaThb Bep6aJ'II)HI)Ie, BCUICCTBECHHBIC U I/IH(i)OpMaHI/IOHHBIe MOJCIHN C BBIACICHHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa ISl ONpe/eseHus crocoba peleHus 3a1aul B
COOTBETCTBUU C CUTYallUEH;

* MpeoOpa3oBBIBATh MOJICTM C IIEJIbI0 BBISIBJICHUS OOMIUX 3aKOHOB, OMPEICISIFONTUX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

* MIEPEBOIUTH CIIOKHYIO M0 COCTaBY (MHOTOACTIEKTHYIO) HH(POPMAIIHIO U3 TpaduuecKoro
iy (HopPMaTM30BAaHHOTO (CHMBOJIBHOTO) MTPEACTABIICHHS B TEKCTOBOE M HA00OPOT;

¢ CTPOUTH CXEMY, aJITOPUTM HeﬁCTBHH, HUCIIPABJETh WM BOCCTAHABJIMBATDH HEU3BECTHBIN
paHEC aJilrOpUTM Ha OCHOBEC MMCIOLICTOCA 3HAHUA 00 O6’BCKTC, K KOTOpOMY IIPHUMCHSCTCA
AJIITOPUTM;

¢ CTPOUTH AOKA3aTCIbCTBO: IIPAMOC, KOCBECHHOC, OT IIPOTHUBHOTIO;

* aHANM3UPOBATH/pe(PIECKCUPOBATH OMBIT Pa3pabOTKU M peaau3aluu y4eOHOTrO MPOEKTa,
UCCeoBaHUsl  (TEOPETUYECKOro, SMIUPUYECKOTO) HAa OCHOBE  MPEAIOKEHHOU
MpoOJIeMHON CHUTyallH, MOCTaBJICHHOW IeId W/WIM 33JaHHBIX KPUTEPHUEB OIEHKU
MIPOIyKTa/pe3ynbTara.

3. CmbIcnoBoe uteHne. O0ydJarommics CMOXKET:

¢® HaXOJHUTb B TCKCTC Tpe6yeMy10 I/IH(l)OpMaI_II/IIO (B COOTBETCTBHH C IEIISIMH CBOEH
,Z[eSITeJ'ILHOCTI/I);

¢ OPHUCHTUPOBATBHCA B COHACP)KAHUH TCKCTA, IMOHUMATH LIEJIOCTHBIA CMBICT TCKCTAa,
CTPYKTYPHUPOBATH TCKCT,

¢ YCTAHABJIMBATb B3aUMOCBA3b OIMMCAHHBIX B TCKCTC CO6BITPII>1, HBHCHHﬁ, mponecCoB,

® PC3IOMHPOBATH I'NIABHYIO UJICTO TCKCTA,



* KPUTUYECKH OLICHUBATh COJIEpIKaHUE U (POPMY TEKCTa.

3. ®opMHUpOBaHHE U PA3BUTHE HKOJOTHUECKOTO MBIIUICHUS, YMEHHUE MPUMEHSAThH €ro B
M03HABATEIbHON, KOMMYHHKATHBHOM, COLMAIBHON MPaKTUKE W MPOecCHOHATHHOM
opueHTtaruy. OOyJaroMMiCs CMOXKET:

* OIIPEEIATh CBOC OTHOILLIEHHE K IIPUPOAHOM Cpele;

* aHAJIM3UPOBATH BIUSHHUE DSKOJIOTMYECKUX (AKTOpPOB Ha cpeay OOMTaHMS >KUBBIX
OpraHU3MOB;

* IIPOBOAWTD HpI/I‘-II/IHHl)Iﬁ n BCpOSITHOCTHLIﬁ aHaJIn3 SKOJIOTUYCCKHUX CI/ITyaHHﬁ;

* IPOrHO3MPOBATh W3MEHEHMS CHUTyallUM NpU CMEHe JEMCTBHUS OJHOro (QaxTopa Ha
neicTBue apyroro (akropa;

® paclupoCTpaHAThL 3KOJOTHUYCCKUC 3HAHHA W Y4aCTBOBATH B MPAKTHYCCKUX ACIax II0
3alIUTE OKPYKAIOLIEH CPEJIbI;

* BBIpaXaThb CBOC OTHOLIEHHE K TPUPOJE 4Yepe3 PHUCYHKH, COUYMHEHHUS, MOJEIH,
MIPOEKTHBIE PaOOTHI.

4. Pa3BuTHE MOTHBAIlMU K OBJIAJICHUIO KyJIbTYpOH aKTUBHOI'O MCIIOJIb30BaHUS CIOBapen
U JPYrUX MOUCKOBBIX cucTeM. O0yJaronuiicss CMOXeT:
* OIpEeAEATh HE0OXOAUMBIE KIFOUEBbIE TOUCKOBBIE CJIOBA U 3alPOCHI;

* OCYIIECTBISITh B3aUMOJCHMCTBHE C OJEKTPOHHBIMM IOHMCKOBBIMH CHCTEMaMHU,
CIIOBapsIMU; * (OPMHUPOBATH MHOKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX MCTOYHHUKOB JUIS
00BEKTUBM3ALINH PE3YIBTATOB MOUCKA;

* COOTHOCHUTD NOJTy4YE€HHBIE PE3YAbTaThl TOMCKA CO CBOEH AESITETLHOCTHIO.
Kommynuxkamuenwvie YY/[

1. VYmMeHue opraHu30BBIBaTh Y4EOHOE COTPYIHHYECTBO U COBMECTHYIO JIEATEIHLHOCTD C
YUUTEJIEM U CBEPCTHHKAMU; paboTaTh MHAUBUAYAJIHLHO U B TPYIIIE: HAXOAUTh oOIIee
perieHue W paspemarb KOHQIMKTHI Ha OCHOBE COTJIaCOBaHUS TO3UIMH M ydeTa
UHTEPECOB; (QOpPMYIHpPOBaTh, ApPryMEHTUPOBATh M OTCTanBaThb CBOC MHEHHE.
OO0yyaromuiics CMOXeT:

* OMPEICIISATh BO3MOYKHBIC POJIM B COBMECTHOM JIEATEIILHOCTH;

® UrpaTtb OHpe,Z[eJ'IéHHYIO pOJib B COBMECTHOH JACATCIIBHOCTH,

* IPUHUMATh MO3UIMI0 coOeceTHHKa, MOHMMAs MO3UIHUIO JPYroro, pa3iuyarb B €ro
peun: MHeHHe (TOYKy 3pEeHMs), [0Ka3aTelabCTBO (apryMeHTHI), (PaKTbl; THUIIOTE3bI,
aKCUOMBI, TEOPHH;

¢ OIpeacIATb CBOU JIEUCTBUS W NCHCTBUA napTHépa, KOTOPBIC CIIOCOOCTBOBAIIM HJIH
NpeIsITCTBOBAJIN l'IpOI[yKTI/IBHOI\/’I KOMMYHHUKAIIUU;

¢ CTPOUTH TIIO3UTHBHLIC OTHOLICHUA B MPOLECCE y‘IC6H0ﬁ U TI03HaBaTEIbHOMU
JACATCIIbHOCTH,



* KOPPEKTHO M apryMEHTUPOBAHHO OTCTaMBATh CBOIO TOUKY 3PEHUS, B IUCKYCCUU YMETh
BBIJIBUTATh KOHTPAPTYMEHTHI, MepedpasupoBaTh CBOI MBICTH (BJIaJICHUE MEXaHU3MOM
9KBHBAJICHTHBIX 3aMEH);

* KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATH
OIMOOYHOCTh CBOETO MHEHHMSI (€CJIH OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

* IIpeyIaraTh AIbTEPHATHBHOE PelIeHNE B KOH(DIMKTHON CUTYaINH;
* BBLJCJIATH OOLIYIO TOUKY 3PEHUSI B IUCKYCCUU;

¢ J0TroBapMBaThbCd O IIpaBUJIaX MW BOIIpOCax IJId 06Cy)K]1€HI/I$I B COOTBETCTBHU C
IIOCTABJIEHHOM MepeJl IPYNION 3a1a4ei;

* OpraHM30BbIBaTh y4eOHOE B3aUMOJICHCTBUE B Trpynmne (OmnpeaensTh OOLue Ienu,
pacnpenensiTh poiiu, I0roBapuBaThcs ApYr ¢ ApYroM U T. 1.);

* YCTpaHSTh B paMKax JHajora pa3pblBbl B KOMMYHUKALIUM, OOYCIOBJIEHHBIE
HEMOHMMAaHHEM/HETIPUATHEM CO CTOPOHBI coOeCeTHMKA 3a1a4H, (OPMbI I COJIEPKaHUS
JMasora.

2. YMeHHe OCO3HAaHHO WCIIOJIb30BaTh PEUEBBIC CPEICTBA B COOTBETCTBHM C 3a/Javyei
KOMMYHMKAIIUM JUISl BBIPaKEHUS CBOUX YYBCTB, MBICIEH M NOTpeOHOCTEM Juid
IUTAHUPOBAHUS U PETYSLUU CBOEH NEATENbHOCTH; BIaJ€HUE YCTHON M MHChMEHHOM
peYbI0, MOHOJIOTMYECKOW KOHTEKCTHOM peubto. OOyJaroImmicss CMOYKET:

* OMpeNensaTh 3a7adyy KOMMYHUKAIlUM U B COOTBETCTBUM C HEH OTOMpaTh pedeBble

CpEICTBa;

* 0TOMpaTh U HCIOJIb30BATh PEUEBBIE CPEJICTBA B MPOLIECCE KOMMYHHUKAIIUU C APYTUMHU
JIOJIbMU (IMaJOr B Mape, B MaJoi IpymIe U T. 1.);

* MPEACTABIATh B YCTHOM WM NMHCBbMEHHON (popme pa3BEpHYTHIM TUIAH COOCTBEHHOM
NesITeNIbHOCTH;

® CO6J'IIOI[aTB HOPMBI HY6J'II/ILIHOI71 p€uu, pEeriaMeHT B MOHOJIOr¢ MW IOUCKYCCHHU B
COOTBCTCTBHH C KOMMYHI/IKaTI/IBHOI;'I 33,[[3‘16171;

* BLICKa3bIBAaTh M 000CHOBBIBATH MHEHHE (CY)KILGHI/IG) U 3allpallinBaTb MHCHHUC napTHépa B
PpaMKax auajaora,

¢ IPUHUMATh PCHICHHUEC B XOAC JIMaJIOora U COIJIaCOBBIBATL €TI0 C CO6€C€,I[HI/IKOM;

¢ CO31aBaTh NMMCbMCHHLIC KIIMINMNPOBAHHBIC U OPUT'MHAJIIBHBIC TCKCTHI C UCIIOJIB30BAHUCM
HeO6XO,[[I/IMI>IX PEUYCBBIX CPCIACTB,

¢ HCIIOJb30BaTh Bep6aJ'H>HBIe cpeacrBa (CpeI[CTBa JIOTHIECKOM CBSIBI/I) JJI BBIACIICHUA
CMBICIIOBBIX OJIOKOB CBOETO BBICTYIICHUA,

° HCIIOJIb30BAaTh HeBep6aHLHLIe cpeacrBa HUJIn HarJsiJHbIC MaTepurajbl,
HO,Z[FOTOBJ'ICHHLIC/ 0T06paHHBIC oA pyKOBOACTBOM YUYUTCIIA,

* JlellaTh OIIEHOYHBINA BHIBOA O JOCTHXKCHHUHU 1IN KOMMYHUKalIUNU HETIOCPCACTBCHHO
MOCJIC 3aBCPUICHUA KOMMYHUKATHBHOTO KOHTAKTa U 000CHOBEIBATH €TO.



3. ®opmMupoBaHME M pPa3BUTHE KOMIETEHTHOCTH B 00JacTH  HCIIOJIb30BAHHS
MH(POPMAIIMOHHO KOMMYHHKAIIMOHHBIX TexHosorui (nanee — WUKT). OOyuatonmiics
CMOJKET:

* [IeJICHANpPaBJIEHHO MCKAaTh M UCIOJIb30BaTh UH(OPMAIIMOHHbBIE PECYPCHI, HEOOXOAUMBbIE

JUIS pellIeHUs y4eOHBIX U MPAaKTUYECKHUX 3a]a4, ¢ noMolubto cpeacrs UKT;

* BEIOMpaTh, CTPOUTH M HCIOJBH30BaTh aJICKBATHYIO HH(POPMAIIMOHHYIO MOJENIb JUIS
nepefauyd CBOMX MBICIEH CpeACTBAMU €CTECTBEHHBIX W (DOpMaJbHBIX SI3BIKOB B
COOTBETCTBUH C YCIOBUSIMU KOMMYHUKALINU;

¢ BBIJICIATH HH(l)OpMaHI/IOHHI)IfI ACIICKT 3aaa4u, OICpUPOBATbh AAHHBIMH, HCIIOJbB30BATH
MOJECJIb PCHICHHUA 3a1a4u;

* HCINOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMM (BKJIIOYash BBIOOp aJE€KBaTHBIX 3ajjaue
MHCTPYMEHTAJIbHBIX [POrpaMMHO-aNMNapaTHbIX CPEACTB M CEPBUCOB) JJS pPELIEHUs
MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX Y4€OHBIX 3a/la4, B TOM 4YHCJIE: BBIUMCICHHE,
HamucaHue MUceM, COYMHEHHH, JOKIIaJ0B, pedepaToB, co3JaHNe PE3EHTAINHN U Ap.;

* HCI0JIb30BaTh HH(OPMALIHIO C YYETOM ITHUECKUX U MPABOBBIX HOPM;

* co3gaBaTh WH(OPMAIMOHHBIE PECYpChl PA3HOTO THIA W JUIsI Pa3HBIX ayIUTOPHH,
cobmo1aTh MHPOPMAMOHHYIO TUTHEHY | MPaBwia HHOOPMAITMOHHON 0€3011acCHOCTH.

Ilhanupyemoie pezynbmamsl 0CBOCHUS y4deOHOTO mnpeameTa «XHMHUSD» C OMHCAHHEM
YHUBEPCAIBHBIX YYEOHBIX IACHCTBUN, TOCTHTAaeMbIX oOydaromumucs 8-9 kimaccoB (c
WCIIOJIb30BaHUEM  000pYyAOBaHMS IIeHTpa oOOpa3oBaHMsI E€CTECTBEHHO-HAYy4YHOH U
TEXHOJIOTHYECKOoU HampaBieHHocTel «Touka Poctay)

MeTtanpeaMeTHblepe3y/JbTAThI

Pezynamuenvie YY/[ OOydaromuiics TOJYyYUT BO3MOXXHOCTH I (HOPMUPOBAHHS
CHEAYIOIIUX PEeryasiTuBHbIX Y Y /I:

¢ IEJICIoJJaraHue, BKIIKOYas MOCTAHOBKY HOBBIX ueneﬁ, npeo6pa30BaHHe HpaKTH‘IeCKOI;'I
3aa4d B IIO3HABATCJIbHYIO, CaMOCTOSATEIBbHBIA aHaIn3 YCJIOBI/Iﬁ JOCTHKCHUA LCJINM Ha
OCHOBC yqéTa BBIJICJICHHBIX YUYHUTCIIEM OpPUCHTHUPOB HeﬁCTBHH B HOBOM y‘IC6HOM
MaTcpurajic;

¢ INIAaHUPOBAHUC ITYTU NOCTHKCHUA ueneﬁ;

* YCTaHaBJIEHHE IIEJICBBIX INPHOPUTETOB, BBIJCICHUE AIBTCPHATUBHBIX CIIOCOOOB
JOCTHOKEHUS L1eM U BeIOOp Hambouee 3¢hekTuBHOrO croco0a;

* YMEHHE CAMOCTOATEIBHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATh UM;
* yMEHUE IPUHUMATh PEIIeHUs B IPOOJIEMHON cUTyaIuu;
* IOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHUE IIJIaHA U [TOCIIEI0BATEIbHOCTH JCHCTBUI;

¢ OpraHus3anus pa6oqero MECTa IIPU BBIMIOJIHCHUH XUMHWYCCKOT'O SKCIICPUMCHTA,



* TMPOTHO3MPOBAHUE pPE3YyIbTaTOB OOYy4YEHHs, OICHMBAHHWE YCBOCHHOTO MaTepuaa,
OIICHKA KayecTBa U YPOBHS MOJIyYCHHBIX 3HAHUH, KOPPEKLHUS [UIaHa U croco0a IeiCTBHS
pHU HEOOXOTUMOCTH.

Ilo3nasamensnvie YY/] OOyqaronuiicss NOJYyIUT BOSMOKHOCTD IS (popMUpOBaHHS
CIEAYIOUIMX NTO3HABATENbHBIX Y Y J1:

* IOMCK ¥ BBIJCIICHUE HHPOPMAIIHH;

* aHaNMM3 YCJIOBUM W TpebOoBaHUW 3aaaud, BBHIOOpP, COIMOCTaBIECHHWE M OOOCHOBaHHUE
crioco0a penieHus 3a1a4u;

* BbIOOp Hambosnee 3((EeKTUBHBIX CHOCOOOB pelIeHUs 3aJauyd B 3aBUCUMOCTU OT
KOHKPETHBIX YCIOBUH;

* BBIJIBMKEHHE U 000CHOBaHUE TUIIOTE3BI, BEIOOP criocoba e MpoBEpKH;

¢ CaMOCTOSATCIBHOC CO3JaHUC aJIrOpUTMa ACATCIBHOCTU IIPU PCIICHUN HpO6J'IeM
TBOPYECKOTO U MMOMCKOBOI'O XapaKTepa,

® YMCHHS XapaKTCPpHU30BaTh BCUICCTBA 10 COCTABY, CTPOCHUIO U CBOﬁCTBaM;

* ONMCBHIBAHWE CBOMCTB: TBEPHBIX, KHUAKUX, Ta3000pa3HBIX BEIIECTB, BBIJCICHHE HX
CYILIECTBEHHBIX MPU3HAKOB;

* M300pakeHUE COCTaBa MPOCTEHIIMX BEHIECTB C IMOMOIIBI0 XUMHYECKUX (GOpMylT U
CYUTHOCTH XMMHUYECKUX PEaKLUUi ¢ TOMOIIbIO XUMHUUECKUX YpaBHEHUM;

* MpoBeACHUE HAONIONEHUH, ONMHMCAHHWE MPU3HAKOB M YCIOBUN TEUEHHUS XUMUYECKHX
peakiuii, BBINOJHEHHE XUMHYECKOTO SKCIIEpUMEHTa, BBIBOJABI Ha OCHOBE aHaIn3a
HaOJIOJICHUH 3a SKCIIEPUMEHTOM, pelleHHe 3aa4, NOJy4YeHHe XUMUYecKoi nHpopMauu
13 pa3IMYHbIX HCTOUYHUKOB;

®* YMCHHEC OPIraHU30BbIBATH UCCIEA0OBAHHE C LCJIIBIO IIPOBEPKU I'MIIOTES;
®* YMCHHC J€J1aTh YMO3aKIHOYCHUA (I/IH,Z[YKTI/IBHOC H 110 aHaJ'IOFI/II/I) " BBIBOJBI,

®* YMCHUC 00BEKTHUBHO OLOCHUBATb I/IH(i)OpMaLII/IIO 0 BCHICCTBAX U XUMHYCCKUX IIPOLCCCaX,
KPUTHYCCKH OTHOCHUTBLCA K HCGB,Z[OH&y‘IHOﬁ I/IH(bOpMaI_[I/II/I.

Kommynuxamuensie YY/[ OOyuarouuiicss moxy4uT BO3MOXKHOCTH A1 GOPMHUPOBAHUS
CHEAYIOIMX KOMMYHUKATUBHBIX Y'Y /I:

¢ IIOJIHOC U TOYHOC BBIPAKCHHUEC CBOUX MBICJIEH B COOTBETCTBHUH C 3aJa4aMH U YCJIOBUAMU
KOMMYHUKAIIUH

* aJIeKBaTHOE MHCIIOJIb30BAaHUE PEUYEBBIX CPEJICTB Ui YYacTHs B JUCKYCCHUM U
apryMeHTaluu CBOEH NO3MIMH, YMEHHUE IMPEJCTaBIATh KOHKPETHOE COJepXKaHHuEe C
cooOIlleHMEM €ro B THCBMEHHOM M YCTHOH ¢opme, ompenenseHue crnoco0oB
B3aMMO/ICHCTBHS, COTPYIHUYECTBO B MOMCKE U cOope HH(popMaInu;

¢ OIpPCACICHUC CII0C000B B3aHMOﬂCﬁCTBHH, COTPYAHHUYCCTBO B TIIOUCKC U c60pe
I/IH(pOpMaI_[I/II/I, y4aCTu€C B AUAJIOTC, INIAHUPOBAHUC 06IJ_II/IX CII0CO00B pa6OTBI, MIPOABJICHUC
YBAKUTCIIBHOI'O OTHOICHUSA K APYTUM YUAITUMCA,



* OIMCAHUE COJICPKAHMS BBINOJHIEMBbIX JEHCTBUM C LEJIbK0 OPUEHTUPOBKH B
MPEIMETHONIPAKTUYECKOMN AEATEIbHOCTH;

* yMEHHUs YUYUTBHIBATH pa3HblE MHEHUS U CTPEMUTbCA K KOOPAMHALIMM Pa3JIMYHBIX
IIO3ULIUHI B COTPYIHUYECTBE;

* (QopmynupoBaTh COOCTBEHHOE€ MHEHHE€ W MO3HMIHIO, apryMEeHTHPOBAaTh U
KOOPJIMHHUPOBATH €€ C MO3ULUSIMU MAPTHEPOB B COTPYIHUUECTBE MIPH BbIPAOOTKE 00ILEr0O
pelLIeHNs B COBMECTHOM AEATEIbHOCTH;

* OCYHIECTBJISITh B3aMMHBIM KOHTPOJb M OKa3blBaThb B COTPYJHUYECTBE HEOOXOJIUMYIO
B3aHMOIIOMOIIIb;

* [JJAaHUPOBATh 00IIKE CIOCOOBI pabOThI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIUIO, OLIEHKY
NeUCcTBUIM mapTHEpa, yMETh yOeK1aTh;

* HCIOJIb30BaTh aJ€KBaTHBIE S3BIKOBBIE CPEJICTBA JJISi OTOOpPaKEHMsI CBOUX YYBCTB,
MBICJICH, MOTHBOB M TOTPEeOHOCTEH; OTOOpaxkaTh B peur (omucaHue, OOBICHEHHE)
coJiep’KaHHe COBEepLIaeMbIX JIEHCTBUMN, Kak B (hopMe T'POMKON COIMANIM3HUPOBAHHON peyH,
Tak U B (hoopMe BHYTPEHHEN peun;

* pa3BHUBAaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, HCIOJB3Yysl CpEACTBA YCTHOM H
MMCbMEHHOM KOMMYHHMKAIMM HpH paboTe ¢ TeKCTaMH Y4eOHUKa W JOMOJHUTEIHHOU
JUTEPaTypoil, CHpaBOUYHBIMU TaOIUIAMU, HPOSBISATH T'OTOBHOCTh K YBaXKEHUIO HMHOMN
TOYKH 3pEHUS IPU 00CYKICHUH PE3yJIbTaTOB BHIMIOJHEHHON pabOTHI.

4. B IHEJIEBOM PA3JIEJIE B nynkte «1.2.4. IlpenmeTHble pe3yabTaTh» MOMITYHKT
«1.2.4. 12. ®u3UKa» KOHKPETH3UPOBATh CIICIYIOIIUM YTOYHEHHBIM COJIEP)KAHHEM:
[TmaHupyemble TpeMETHBIC PE3yJIbTaThl OCBOCHHS y4eOHOro mpenmera «Dusukar
oOyvarormumucs 7-9  kimaccoB (C  UCIOJIB30BaHUEM 00OPYIOBaHUS  IIEHTpA
00pa3oBaHusl €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOW HarpaBiieHHOcTer «Touka
Pocra») OOyd4aromuiicss MOJYyYUT BO3MOYKHOCTH JUISI (DOPMHPOBAHUS CIICIYIOLITHX
npeoMemHbIX Pe3yIbTaTOB:

e 3HaHUS O TMPHPOJIE BAKHEUIIMX (PUIUUCCKUX SIBICHUH OKPYXKAIOIIET0 MHpa M

MMOHUMAaHUE CMbICITa (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSI3b U3YUCHHBIX SBJICHHIA;

e yYMEHHUS IM0Jb30BaThCS METOJAaMHM HAy4YHOIO MCCIIEJOBAHUS SIBJIEHUN IPHUPOJIBI,
IIPOBOJIUTH HAOJIOAEHUS, IUIAHUPOBATb U BBIMOJIHATH 3KCIEPUMEHTHI, 00pabaThIBaTh
pe3yabTaThl U3MEPEHUH, MPEACTABIATh PE3yJAbTaThl U3MEPEHUIl ¢ MOMOIIbI0 TalMIHIL,
rpa¢ukoB U (popMys, oOHapy HBaTh 3aBUCUMOCTH MEXKIY (PU3NYECKMMU BEIMYMHAMM,
OOBSICHATh TOJY4YEHHBbIE pEe3yJbTaTbl M JelaTh BBIBOJABI, OIIEHWBATh TI'PAHUIIbI
MIOTPEIIHOCTEN PE3yabTaTOB U3MEPEHUN;

¢ YMCHHA INPUMCHATH TCOPCTHUYCCKUC 3HAHUA 110 (1)I/I3I/IKC Ha TMPAKTUKEC, PpCUIATb
(I)I/I3I/IquKI/Ie 3alavuv Ha MIPUMCHCHHUE MOJTYYCHHBIX 3HaHI/II‘;I;

¢ YMCHHA W HABBIKW HNPUMCHATH IIOJYUCHHBIC 3HAHUA IS 00BsICHEHUS IMPpUHIHUIIOB
JIENCTBUS BaXKHEMIINX TEXHUYECKHX YCTpOﬁCTB, peliCHUA MPAKTUYCCKUX 3aaav



MOBCETHEBHOM KM3HM, OOecriedeHus: 0e30MacHOCTH CBOEH JKHM3HM, PALMOHAIBHOTO
IIPUPO/IOII0JIL30BAHUS U OXPaHbl OKPYXKAIOIIEH Cpe/ibl;

e (opmupoBaHue YOEKICHUS B 3aKOHOMEPHOW CBSI3M M II03HABAEMOCTU SIBJICHUI
IpUPOJBI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKON IIEHHOCTH HAayKW B Pa3BUTUHU
MaTe€pUaIbHOMN U TyXOBHOU KYJbTYpPHI JIFOIEH;

e Dpa3BUTHE TEOPETHMUECKOTO MBILIUIEHUS Ha OCHOBE (OPMHUPOBAHUA YMEHUU
yCTaHaBIIMBaTh (DAKThI, Pa3In4aTh MPUYMHBI U CIIEACTBUS, CTPOUTH MOJICNI U BBIIBUTATh
THIOTE3bl, OTHICKMBATh M (HOPMYIHPOBATH JIOKA3aTEIbCTBA BBIIBUHYTHIX THIIOTE3,
BBIBOJUTH U3 SKCIEPUMEHTAJIBHBIX (PAKTOB M TEOPETUUYECKUX MoOJeNel (u3ndeckue
3aKOHBI;

e KOMMYHUKaTUBHbIE YMEHHA: JOKIAAbIBATH O peE3yJbTaTaX CBOEro HCCIIEJOBaHMUS,
y4acTBOBaTh B JIMCKYCCHM, KPAaTKO M TOYHO OTBEYaTh Ha BOMPOCHI, HCIOJB30BaTh
CIPAaBOYHYIO JIUTEPATYpy U JIpyrue UCTOYHUKU MHPopmaimu. [IpenMeTHbie pe3ynbTaThl
oOyueHusi (pu3MKe B OCHOBHOM IIIKOJIE MPEICTaBICHbl B COACPKAHUM Kypca 10 TeMaM B
pabounx mporpaMmax K Kypcy.

5. B HEJIEBOM PA3JIEJIE B myHkTe «1.2.4. [IpenMeTHBIC pe3yabTaThDy MOMIMYHKT
«1.2.4.14. XwuMus»» KOHKPETH3HPOBATH CIEAYIONIMM YTOYHEHHBIM COJIEpKAHHUEM:
[InanupyeMble TpeaMETHBIE PE3yNIbTaThl OCBOCHHSI yueOHOro mpeamera «XUMHs»
oOyvarormumucs 8-9 kiaccoB (¢ MCMOJIB30BAaHWEM OOOpPYIOBAaHHS IICHTPOB
00pa3oBaHUsl €CTECTBEHHO-HAYYHON M TEXHOJIOTMUECKOW HampaBiieHHOCTeH «Touka
Pocray) OOy4qaromuiicss HayduTCs:

e IPUMEHSITh OCHOBHBIE METO/IbI IO3HAHUS: HAOMIOICHIE, U3MEPEHUE, SKCIIEPUMEHT;

e OIIMCHIBATH CBOMCTBA TBép,Z[BIX, KUIKUX, Fa3006p33HBIX BC€HICCTB, BbIACIAA HUX
CYHICCTBCHHBIC IIPU3HAKHU,

® pPAaCKpbIBaTb CMBICI 3aKOHa COXpaHCHHSA MAacCCbl BECIICCTB, aTOMHO'MOHCKYHHpHOfI
TCOPHH,

® pPa3jiMi4aTb XHUMHUUYCCKUC H (1)I/I3I/IIIGCKI/I€ SABJICHUS, HA3bIBATb IIPHU3HAKH U YCIIOBHA
IPOTCKAaHUA XUMHUYCCKUX peaKHHﬁ;

e coOMIOAaTh MpaBmiia 6e30MacHOi pabOTHI IPH MPOBEICHUU OIBITOB;
® 110JIb30BaTHCA JTA0OPATOPHBIM 000PYIOBAaHUEM U MOCYIOM;
e NI0JTy4aTh, COOMPATh Ta3000pa3HbIEC BEIIECTBA U PACIIO3HABATH UX;

® XapaKTCpHU30BATb (1)I/ISI/I‘IGCKI/IG U XHMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HCOPraHN4YCCKUX COG)IPIHGHPIIZ, MNPpOBOAUTL OIBITHI, MNOATBCPKAAOMIUC XHUMHUUCCKUC
CBOMCTBA N3YYCHHBIX KJIIACCOB HCOPTAHNYCCKUX BCIICCTB,

® PACKPBIBATh CMBICII MOHATHUA «PACTBOP», BBIYUCIATL MACCOBYIO JOJIIO paCTBOpéHHOFO
BCIICCTBA B PACTBOPEC, TOTOBUTHL pPACTBOPBI C OHpCI{CHéHHOﬁ MaccoBOM noJieit
paCTBOpéHHOFO BCIICCTBA,



e  XapakTepu30BaTh 3aBUCUMOCTh (DU3MUYECKUX CBOWCTB BEHIECTB OT THIIA
KPUCTAJUTMYECKON PEIICTKH, OMPEAEsATh BHUJ XUMHUYECKOW CBSI3M B HEOPraHUYECKHX
COCIUHCHMUSX;

® PpPaCKpbIBaATb OCHOBHBIC IIOJIOKCHHA TCOPUU BHGKTpOJIHTI/IquKOfI Jucconuanuu,
COCTaBJISITh YPaBHEHUS SJIEKTPOJMTUYECKOW JMCCOLMALMM KHCIOT, IIEJIOYEH, COJEH U
peaxiuii HFOHHOTO OOMeHa;

® pacKpbIBaTb CYIIHOCTb OKHCIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, ONpCaACIATh
OKHCIINTCIIb 41 BOCCTaHOBUTCIIb, COCTaBJIATH YpaBHCHUA OKHCJIUTCIIBHO-
BOCCTAHOBUTCIBHBIX pCaKHHﬁ;

& HAa3bIBaTh Q)aKTOpI)I, BJIMAIONIME HA CKOPOCTHb XHUMHUYECKOH PCaKknuun;

¢ XAapaKTCpU30BaTb B3aWMMOCBA3b MCKIY COCTaBOM, CTPOCHUCM U CBOMCTBaMH
HEMCETAIJIOB U MCTAJIJIOB,

e MPOBOAWTH OMBITHI MO TMOJYYECHUIO M H3YYCHHIO XUMHUYECKHX CBOWCTB PAa3TMUHBIX
BEIIECTB;

e TPaMOTHO OOpamaThCcs C BEMIECTBAMH B IOBCEIHEBHOW >Ku3HU. OOydaromiuiics
HOJ'Iy‘-H/IT BO3MO>XXHOCTH Hay‘-II/ITI)CSIZ

e BBIJIBUraTh M MPOBEPSATh 3KCIEPUMEHTAIBHO THIOTE3bl O XUMHUYECKHX CBOMCTBax
BEII[ECTB HAa OCHOBE MX COCTaBa M CTPOEHMSI, X CIIOCOOHOCTH BCTYINAaTh B XUMUYECKUE
peakiuu, o XapakTepe U NpoAyKTax pa3IudYHbIX XUMUYECKUX PEaKIIHii;

e XapaKTepHU30BaTh BEIIECTBA [0 COCTaBYy, CTPOEHHIO M CBOMCTBaM, YCTaHaBIMBATh
MIPUYKUHHO-CIIEJICTBEHHBIE CBSI3U MEXK/Ty JaHHBIMH XapaKTepUCTUKAaMU BEIIECTBA,

® COCTaBJIATH MOJICKYJIIPHBIE U TOJIHBIE NOHHBIE YPaBHEHUS MO COKPALICHHBIM MOHHBIM
YpaBHEHUSIM;

o IIPpOrHO3HUpPOBATb CII0COOHOCTH BCIIECTBa IMMPOABJIATH OKHCIIUTCIIbHBIC U1
BOCCTAHOBHTEJIbHBIE CBOMCTBA C y‘IéTOM CTEIIEHEH OKMCICHUS 3JICMCHTOB, BXOJAIIUX B
€ro CoCras,

® BbBIABUI'ATb U IPOBEPATH IKCIHCPUMCHTAJIBHO THUIIOTE3bI O PE3YyJIbTaTax BOSﬂCﬁCTBHH
Pa3JIUIHBIX (I)aKTOpOB Ha USMCHCHUC CKOPOCTH XHUMHWYECKOH pE€aKuuu;

e HCIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS AJISl YKOJOTUYECKH T'PAMOTHOTO MOBEJICHUS B
OKpY’Karolle cpene;

® JCIIOJIb30BAaTh HpI/I06peTéHHHe KIITFOUYCBLIC KOMIICTCHIIMU IIPU BBIIIOJIHCHHUU ITPOCKTOB U
peuICHNN y‘IC6HO'I/ICCHe)IOBaTeJ'ILCKI/IX 3ala4y 110 U3Y4YCHHUIO CBOP’ICTB, CII0co00B
MOJIYYCHH U PACTIO3HABAHUA BCUICCTB,

¢ 00BEKTUBHO OLICHUBATDH I/IH(l)OpMaI_II/IIO 0 BCHICCTBAX U XUMHNYCCKUX MPOLIECCAX;

® OCO3HaBaTb 3HAYCHUC TCOPCTHUIYCCKUX 3HAHUH 0[O XUMHH IJIS HpaKTHqCCKOﬁ
JACATCIIBHOCTH YCJIOBCKA,

® CO3JaBaTh MOJCIN U CXEMBI JJId PCILICHUA y‘-Ie6HLIX 1 IMO3HABaTCJIIbHBIX 34144,



*[IOHUMATh HEOOXOJMMOCTH COOIIONEHHS MPENMUCaHUH, MTPeIaraéMbIX B HHCTPYKIHAX
110 MCTIOJIb30BaHMIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIp.

6. B LIEJIEBOM PA3JIEJIE B nynkte «1.2.4. IIpenmeTHble pe3ynbTaThl» MOAMYHKT «1.2.4.13.
Buosnorus» KOHKpPETH3MpPOBATh CIECAYIOIIMM YTOYHEHHBIM cojep:kaHueM: Ilnanupyemsbie
MpEeIMETHBIE Pe3ylIbTaThl OCBOCHUS ydeOHoro mnpeamera «buonorus» oOydarommmmucs 5-9
KJIacCOB (C HCMOJIb30BaHUEM OOOPYIOBaHUS IIEHTPOB O0Opa30BaHUsI €CTECTBEHHO-HAYYHOU U
TEeXHOJIOrn4ecKkoi HanpasieHHocTel «Touka Poctay)

1) dbopmupoBaHHE LIEHHOCTHOTO OTHOIICHHUS K JKUBOW IMPUPOJE, K COOCTBEHHOMY OpPraHU3MY;
MOHUMaHue poju Ouosiornv B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYyYHOM KapTHHBI
MHpA;

2) yMCHHE TNPHMEHSITh CUCTEMY OWOJIOTMUYSCKMX 3HAHWii: PacKphIBaTh CYIIHOCTh >KUBOTO,
Ha3bplBaTh OTJIMYMS HKUBOTO OT HEXHBOIO, IEPEUYMCIATH OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3anuy, (QYHKIMOHUPOBaHHUS OOBEKTOB, SBJIEHHWH, MPOLIECCOB JKUBOM MPHUPOJBI,
SBOJIIOLIMOHHOTO PAa3BUTHS OPraHWYECKOTO0 MHpa B €ro €IUHCTBE C HEXHMBOM IMPUPOIOH;
c(OpPMUPOBAHHOCTh TPEACTABIECHUII O COBPEMEHHOM TEOpPUM DHBOJIOUMH M OCHOBHBIX
CBH/JIETEBCTBAX 3BOJIFOLUY;

3) BiajieHUEe OCHOBAMH MOHSATHWHOTO ariapara ¥ HAyYHOTO SI3bIKa OMOJIOTHH: HCIIOJIb30BAHUE
M3YYEHHBIX TEPMUHOB, MOHATUH, TEOpUH, 3aKOHOB M 3aKOHOMEpPHOCTEH s OOBSICHEHUS
Ha0II0AaeMbIX OMOJIOTHIECKUX OOBEKTOB, SIBJICHUHA U MPOIIECCOB;

4) moHUMaHHUe CrOocOo00B MOJyUCHHs OMOJIOTUYECKUX 3HAHUMN; HAJHYHE OTBITA HUCIOJIb30BAHHUS
METO/IOB OHOJIOTMM C UENbI0 H3Y4EHHUS J>KUBBIX OOBEKTOB, OWOJIOTMYECKUX SBICHUN U
mpoLeccoB: HaOJIOACHUE, ONHCAHWE, NPOBEICHHUE HECIOXKHBIX OHOJIOTUYECKUX OMBITOB U
SKCIEPUMEHTOB, B TOM YHCJE C HCIOJB30BAHMEM aHAJIOTOBBIX U IUQPOBHIX MPHOOPOB U
UHCTPYMEHTOB;

5) yMeHHe XapaKTepu30BaTh OCHOBHBIC TPYIIIIbI OPraHU3MOB B CHCTEME OPraHU4YeCKOro Mupa (B
TOM 4YHUCII€ BHUPYCHl, OakTepHH, paCTE€HUs, TpPHUObI, >KUBOTHBIC): CTPOCHHE, IMPOIECCHI
KU3ZHEJCATEIbHOCTH, UX IIPOUCXOXKICHHUE, 3HAYCHHE B IPUPOJIE U )KU3HU YEIOBEKa;

6) YMCHHC OOBACHATEL IIOJIO)KEHHE 4YeJIOBEKA B CHCTEME OpraHn4cCckoro mmupa, c€ro
IIPOUCXOKACHUC, CXOACTBA U OTIIMYHA YCIOBCKA OT JXUBOTHBIX, XapPAKTCPHU30BATH CTPOCHUC U
IpOoHeCChl KU3HCACATCIbHOCTH OpraHn3mMa 4YCJIOBCKaA, €TI0 HpI/ICHOCO6J'IeHHOCTB K pa3/IM4YHbIM
3KOJIOTHYC€CKHUM (I)aKTOpaM;

7) YMCHHEC OIIMCBhIBATHL KIICTKHW, TKAHU, OPTaHbl, CUCTCMbl OPIraHOB U XapaKTCPU30BATH
Ba)KHEHIIIE OMOJIOTHYECKUE IMPOLECCChI B OpraHnu3mMax paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKA,

8) C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 B3aNMMOCBSA3U HACJICAOBAHUA MMOTOMCTBOM IIPU3HAKOB
OT POAUTCIILCKUX (bOpM C OpFaHHSaHHeﬁ KJIICTKHU, HAJIU4YHUCM B Hel XpOMOCOM Kak HOCHUTEIEH
HacCJIeICTBEHHOM I/IH(I)OpMaI_[I/II/I, 00 OCHOBHBIX 3aKOHOMCPHOCTAX HACJICAOBAHUS ITPU3HAKOB,

9) copMupoBaHHOCT MPEACTABICHUI 00 OCHOBHBIX (PaKTOpaxX OKPYKAIOIIEH Cpelbl, X POJH B
KHU3HEIEATSLHOCTH U HBOJIIOIMY OPTaHU3MOB; IIpeJICTaBIeHNE 00 aHTPOIIOI'eHHOM (hakTope;



10) cdopMUpOBaHHOCTH MPEICTABICHUI 00 JKOCUCTEMax M 3HAYCHUH OUOPa3HOOOpa3us; O
TII00ATBHBIX HKOJIOTHYECKUX TPOOJIeMax, CTOSIIUX TIepe]] YeIOBEYeCTBOM U CHOC00ax UX
MIPEOJIOJICHUST;

11) ymenue pemaTh yueOHbIC 337a4d OMOJIOTHYECKOTO COJICP)KAHHUS, B TOM YHCJIC BBISBIISATDH
MPUYMHHO-CIICJICTBEHHBIE CBSI3M, MPOBOJUTH pAaCuCThl, J€NaTh BBIBOABI HAa OCHOBAaHHUH
MOJIyYCHHBIX Pe3yJbTaTOB;

12) ymeHnue co3maBaTh U TPUMEHSTH CIOBECHBIC M TIpadHuecKue MOJCTH Ui OOBSICHEHUS
CTPOCHMS JKUBBIX CUCTEM, SIBJIICHUI U IIPOLIECCOB KUBOU IIPUPOIBL;

13) moHrMaHue BKJIaa POCCHICKUX U 3apyOSIKHBIX YUSHBIX B Pa3BUTHUE OMOJIOTHYECKUX HAYK;

14) BnameHue HaBbIKaMu paboThl ¢ HHMOpMaIUEl OWMOJOrMYECKOTO  COJACpIKAHUS,
MPEACTABICHHON B pa3HoW ¢opme (B BUAEC TEKCTa, TAOJMYHBIX JaHHBIX, CXeM, TpaduKOB,
ayarpamM, MoJened, U300pakeHMi), KPUTHUECKOTO aHajlin3a HH(pOpMalMM U OIEHKU ee
JOCTOBEPHOCTH;

15) yMeH#ue mIaHupoBaTh MOJ PYKOBOJCTBOM HACTABHUKA M MPOBOIMUTH YIEOHOE MUCCICIOBAHHE
WIN TPOEKTHYI0 paboTy B obiacTu OMOJIOTHH; C YYETOM HAMEUEHHOW Lenu (opMyIHpOBaTh
npobsieMy, THMOTE3y, CTaBUTh 3aJadd, BBIOWpaATh aJACKBAaTHBIE METOABI JUJII WX PEIICHHS,
(GbopMynupoBaTh BHIBOAbI; MyOINYHO NMPEACTABIATH MOTYYEHHbIE PE3YIIbTaThI;

16) yMeHHe HHTETPHUPOBATH OMOJIOTHYECKHE 3HAHUS CO 3HAHUSMU JPYTHX YUeOHBIX IPEAMETOB,;

17) chopMHPOBAHHOCTE OCHOB 3KOJOTHYECKOW T'PaMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTH
JEWCTBUH 10 COXpaHEHUIO OMOpa3HOOOpa3usi U OXpaHe MPHUPOJHBIX SKOCHCTEM, COXPAHECHUIO H
YKPEIUICHUIO 37I0POBbS UEIOBEKAa; YMEHUE BHIOUPATH IICJICBbIC YCTAHOBKU B CBOMX JACHUCTBUSX H
MOCTYIKAX 110 OTHOIICHHUIO K YKUBOH MTPHUPOJIE, CBOEMY 3I0POBBIO H 3[I0POBBIO OKPYKAIOIINX;

18) ymeHue HMCHOB30BaTh MPUOOPETEHHBIC 3HAHUS W HABBIKH JUIS 37I0POBOrO 00pa3a >KMU3HH,
cOamaHCUPOBAHHOTO MUTAHUS U (PU3MYECKONW AKTUBHOCTHU; HEMPHATHE BPEIHBIX NMPUBBIUEK U
3aBUCHUMOCTEH; yMEHHME NPOTHUBOJEHCTBOBATh JDKEHAyYHBIM MAHUNYISIUSAM B oOnactu
3]10pPOBbBS;

19) OBJIAJICHHUC IMIPpHUCMaMHU OKa3aHUA HepBOﬁ IMOMOIIHU YCJIOBCKY, BbIpAlIMBAHUA KYJIbTYPHBIX
paCTCHI/Iﬁ " yXoJa 3a JOMalllHUMHU KUBOTHBIMHU.

7. B COHEPXATEJIbHOM PA3JEJIE B mnynkr «2.1. Ilporpamma pa3BuTus
YHUBEpCAJbHBIX  Y4E€OHBIX  JEHCTBHMH, BKIIouaromas  (QOpMHpOBaHHME  KOMIIETCHIIMH
oOyyaromuxcs B 00J1aCTH MCHOJIb30BaHUSA MH(DOPMAIIMOHHO-KOMMYHHMKALIMOHHBIX TEXHOJIOTUH,
y4eOHO-HMCCIIEIOBATEIbCKOM U MPOEKTHOM JeATeNbHOCTH» J00aBUTh NOAMYHKT «2.1.13.
Onucanue 0coOEHHOCTEH, OCHOBHBIX HalpaBJIEHUH yueOHO-UCCIIeN0BAaTEIbCKOW U MPOEKTHOM
NEATeNbHOCTH  OOYydYaloUIMXCsi, METOJ0B  0OydeHHus, 0Opa3oBaTeNbHBIX  TEXHOJOIHH,
o0ecreynBarIX OCBOCHHE OOY4YalOIIMMUCS OCHOBHBIX OOIIe00pa30BaTeNbHBIX MPOrpaMM
U(pPOBOTO, €CTECTBEHHOHAYYHOI'0, TEXHMUYECKOTO M TyMaHHTApHOrO Mpo¢uield B pamkax
UCIOJb30BaHUS KOMIUIEKTa oOopymoBanus lLleHTpa oOpa3oBaHUS €CTECTBEHHO-HAyYHOH U
TEXHOJIOTHYECKOH HampaBieHHOCTel «Touka pocTany CIeqyIoUIero coaep:KaHus:



2.1.13. Onucanue 0ocOOEHHOCTEN, OCHOBHBIX HalpaBICHUM yuyeOHO-KCCIIEI0BATENbCKON
U MIPOEKTHOM AEATEIBHOCTH 00yJaroIuXcsl, METOA0B 00yueHHsI, 00pa30BaTeIbHBIX TEXHOJIOTHIA,
o0ecreynBaroIuX OCBOCHHE OOYUYaIOIIMMUCS OCHOBHBIX OOIIE00pa30BaTeNbHBIX MPOrpPaMM
U(pPOBOTO, €CTECTBEHHOHAYYHOTO, TEXHHYECKOTO M TyMaHHTApHOTO Mpoduield B pamkax
HCII0JIb30BAaHUSl KOMILIeKTa o0OopynoBaHus lLleHTpa oOpa3oBaHHs €CTECTBEHHO-HAYYHOU U
TEXHOJIOTMYecKoi HampaieHHocTel «Touka pocta» KomiuiekT 060pynoBaHus Ui OCHAICHUS
IlenTpa oOpa3oBaHHS €CTECTBEHHO-HAYYHOW W TEXHOJIOTHYECKOW HampaBieHHOCTeH «Todka
pocTay cOopMHUPOBAH C YUETOM pPsijia MPUHIIUAIIOB, B TOM YHCIIE:

Ilpunyun npeemcmeennocmu cucmem obopyooganus. OOOpyAOBaHUE ISl TIPOBEACHUS
YUYEHUYECKUX MPAKTUYECKUX padoT sBisieTcs oOUIMM Ui YpOBHEH OCHOBHOTO OOIIEro M
cpenHero oomero oOpa3zoBaHus. B cucreme  HarimsAgHBIX  CPEACTB  OOyueHUsT U
JEMOHCTPAIIMOHHOTO O0OPY/AIOBaHUSI HMMEIOTCA 0a30BBI€ DJIEMEHTHI, OOIIWe M OCHOBHOTO
obmrero u cpenHero odmiero odpazoanus. [{udposas madoparopus u 060pyI0BaHKE OOIIETO
Ha3HAYEHUS TIO3BOJISIOT 00ECIIeUNBATh JNESITEIHHOCTh OOYJaIOIIMXCS KaKk B OCHOBHOM, TaK M B
CTapuieil 1IKoje, a B COBOKYIMHOCTH C LU(POBBIMU J1abopaTOpusiMU O (usnke, OUOJIOTUH U
XAMUHU — TIPAKTHYECKYIO JAEATEIBHOCTh B PAMKAX W3YyUEHHsI €CTECTBEHHOHAYYHBIX TPEAMETOB B
10-11 xmaccax Ha yriIyOJICHHOM yYpOBHE.

Ipunyun couemarnus KIACCUYECKUX U COBPEMEHHBIX CPeOCme UMepeHutl U cnocobos
IKCNEPUMEHMATbHOCO UCCIedo8anus aeienuti. B coctaB 000pymIOBaHUS BXOIAT KIIACCHUYECKHE
cpeAcTBa W3MepeHHs (HampuMep: IMHAMOMETPBI, CTPEIOYHBIC aMIlepMETpP W BOJBTMETP) U
nudposeie TpuUOOPHI (Harpumep: UdPOBBIE BECHI, CEKyHI0MED) U AaTdyuku. COOII0IeHHE 3TOTO
MPUHIIAIIA UMEET 0c000€ 3HAYCHHE JUIsl YPOBHS OCHOBHOI'O OOIIEro 0Opa30BaHUSs, MOCKOJBKY
371ECh IPOUCXOIUT 3HAKOMCTBO CO CIIOCOOAMHU M3MEPEHUsT (PU3UUECKUX BEIMYHH, POPMUPYETCS
MMOHWMaHHUE MPHUHITUIIOB JCHCTBUS aHAJIOTOBBIX M3MEPHUTEIBHBIX MPUOOPOB M 00eCreunBaeTCs
nepexo/1 K UCHOIb30BAHUI0 HHCTPYMEHTOB IIU(PPOBOI J1A00PaTOPHH.

Hpum;un npuopumema Y4€HU4eCKozco OIKcnepumenma ons peaiuzayuu  CUCMeMHO-
0esamenbHOCMH020 N00X00d. Peannsaunﬂ CHCTEMHO-ACATCIPHOCTHOI'O IIOAXOJa B 06y‘IeHI/II/I
C€CTCCTBECHHOHAYYHBIM  IIpEAMETaM 6a3preTC${ B TIICPBYIO OYEpCIAb Ha BOBJICUCHUU
o6yqa10mnxcx B IIPAKTHYCCKYIO JOCATCIBbHOCTH II0 IPOBEACHHIO Ha6J'II-0I[CHHI>i 1 OIIBITOB.
HOSTOMy 3HA4YUTCJIbHAsA 4aCTb Ha6JIIo,HeHPIfI H OIIbITOB, KOTOPBLIC B TpaHHHHOHHOﬁ MCTOJHUKE
npeajiarajimcb Kak ICMOHCTPALIMOHHBIC, IICPEHECCHBI B PA3PA] YUCHUYCCKUX pa60T.

Crnenyer OTMETUTh, YTO B HAcToOslIee BpeMs U3ydeHHE (U3MKH, XUMUU U OUOJIOTHH B
OCHOBHOHM 1IKOJIe M Ha 0a30BOM YpOBHE CTapllied IIKOJIbI OPHEHTUPYETCS Ha OCBOCHHE
€CTECTBEHHOHAYYHOH I'pPaMOTHOCTH, KOTOpO€ MJIET uYepe3 Pa3BUTHE CHOCOOHOCTEHM ydamuxcs
aHAJM3UpPOBaTh PA3HOOOPA3HYIO ECTECTBEHHOHAY4YHYI0 HHGOpMAIMI0 M  HUCHOJb30BaTh
MIOJTydeHHBIE 3HAHUS Ul OOBSCHEHMs SIBICHUN U MPOLIECCOB OKPYXKAIOIIEro MHpA; MOHUMATh
0COOEHHOCTH HCIOJIb30BaHUS METOJIOB €CTECTBO3HAHMS Ul TOJYyYEHHs] HAy4YHbBIX JaHHBIX;
IPOSIBIIATE  CAMOCTOSITENIBHOCTh CY)KJACHHM M IOHUMATh pOJIb HAYKH M TEXHOJIOTHYECKUX
MHHOBAaLMI B pa3BUTHH OOILECTBA; OCO3HABATh BAKHOCTh HAYYHBIX MCCIEJOBAHUN U UX CBS3b C
HaIIMM MaT€pUAIbHBIM OKPYXEHHEM M COCTOSIHUEM OKPYKAIOLEH CPEIb.

OpI/ICHTaLII/IH Ha CCTCCTBCHHOHAYYHYIKO TpPAaMOTHOCTHL [MPCAIOoJaract akKIeHT Ha
MCTOJOJIOTUIO HAYKHU U HAIIPAMYIO CBA3dHO KaK C O6H.II/IM YHUCJIOM YYCHHYCCKUX OIIBITOB B



Kypcax €CTeCTBEHHBIX HAayK, TaK U HalpaBICHHOCThIO HX Ha  (OPMUPOBAHUE
CaMOCTOSITEJIbHOCTHU JCHUCTBUM MIPU MPOBEICHUN HAOJIOICHUM, U3MEPEHUHN U HCCIIEIOBAHUN.

Hcnonp30Banne CpesICTB HATIISAHOCTH U y4eOHOTO 00OpyI0BaHUS B Y4eOHOM IMpoIiiecce
HaNpaBJICHO HAa BBIMOJHEHHS CIETYIOMMNX (QYHKIUMA:

e oOecreunBaroT 00JIee MOJHYI0 U TOUYHYI0 HHPOPMAIHIO 00 H3y4aeMOM SIBICHUH
WIN OOBEKTE U TEM CAMBIM CHOCO6CTBYIOT IIOBBIIIICHUIO Ka4€CTBa O6y‘-ICHI/I$I;

e [IOMOralOT B MAaKCHMAJIBHOM Mepe pa3BUTh II03HABATEIbHBIE HHTEPECHI
y4Yaluxcs;

¢ JTIOBBIMIAIOT YPOBCHb HATTIAAHOCTHU U JOCTYITHOCTH 06y‘-I€HI/I$[;

e VBEIMYHMBAIOT OOBEM CAMOCTOSITEIHHOM pabOThI ydalIUXCS Ha YpPOKE U
BHEYPOYHOU JIEATEIIbHOCTH;

® CO3/AI0T yCJIOBUS JUIsl OpraHU3alUy MIPAKTUKO-OPUEHTUPOBAHHON MPOEKTHOU U
UCCIIEI0BATENILCKOM EATEIBbHOCTH;

e JIalOT BO3MOXHOCTH JIOCTYITHEE W TIyO)Ke pPacKphITh COJAEpKaHUE Yy4eOHOTO
Marepuaina, CrocoOCTBYIOT (OPMHUPOBAHHUIO Y YYAIIUXCA TOJIOKUTEIHHBIX MOTHBOB
00y4eHHS.

Baxneimer wacteto ocHameHusi llentpa «Touka pocray sBusercsa 1udposas
naboparopusi, epeyeHb AATYMKOB KOTOPOW MO3BOJISIET MCIOJIb30BaTh ATY J1a00OpaTOpHUIO MPH
M3y4YeHUU (U3MKH, XUMUM U Ouosoruu. BBeneHue B HIKOJIBHBIM SKCIEPUMEHT HU(POBBIX
JATYUKOB JUISI PETUCTPALUMU PA3NWYHBIX BEJIMYUH M BO3MOKHOCTH HCIIOJIB30BaTh KOMIIBIOTEP
(cmapTdoH WM TUTAHIIET) I8 PacuyeToB W O(QOpMIICHHS PE3YIbTaTOB OMBITOB, MO3BOJIIET
MepeT Ha HOBBIM KAaueCTBEHHBIH YpPOBEHb IPOBEICHUS H3MEPEHU, YIPOCTUB IIPOIECC
U3MEpEHUN M TOBBICUB UX TOYHOCTH. [losiBIeHHE HUQPPOBBIX TEXHOJOTHH B JIAOOPATOPHBIX
paboTax TMOBBIIIAET HX AaKTYaIbHOCTh W IMPHUBIEKATEILHOCTh B CO3HAHMHM COBPEMEHHOI'O
IIKOJIbHUKA, YCUJIMBAET HATJISIIHOCTh KaK B XOJE OTMBITOB, TaK U MPU 00pabOTKe pe3yabTaTOB C
HCI0JIb30BAHUEM IIPOTPAMMHBIX CPECTB.

JInst SKCIepUMEHTOB 10 OMOJIOTHH M XHMHHM 3TO SIBISETCS 3HAUYUMBIM IIEPEXOJIOM OT
Ka4eCTBEHHBIX HAOJIONECHUN W OINBITOB K KOJMYECTBEHHBIM JKCIIEpUMEHTaM. lcrnonb3oBaHue
mUQpoBOil  abOpaTOpUU  CYIIECTBEHHO  HM3MEHSET  TOAXOAbI K  INPOBEACHHIO |
JIEMOHCTPAIIMOHHBIX, U YYCHUYECKUX OTBITOB. Vcroabp30BaHue U(PPOBBIX TaTYNKOB B KAUYECTBE
U3MEPUTEIbHBIX HHCTPYMEHTOB HW3MEHSET IIOJAXOJAbl K TIPOBEICHUIO NPSAMBIX H3MEPEHUH
¢u3nyeckux BENWYMH. TpagUIMOHHO B KadyecTBE CPEACTB H3MEPEHMs HCIIOJIb30BAIUCH
IpoCTeHle HMHCTPYMEHTHhl (pbhlYaKHbIE BEChl M Pa3HOBECHI, MEH3YypKa, JHUHAMOMETP,
TEPMOMETP) U CTPENIOYHBIE TPUOOPHI (aMIIEPMETP U BOJIBTMETP).

Hcnomns3oBaHue I_[I/I(l)pOBBIX JAAaTYHUKOB IO3BOJISICT HAa COBCPUICHHO APYIrOM Ka4C€CTBCHHOM
YPOBHC IPOU3BOAUTHL U3MCPCHUSA BPEMCHH, PACCTOAHUS, UMCTh BO3MOKHOCTb PErUCTPUPOBATH U
Ha6J'IIO,Z[aTL HU3MCHCHUC BO BpPCMCHU TaKHWX BCIWYHMH KaK TEMIICpATypad, 3SJICKTPUUCCKOC
HaIIps’KCHUC, CUJIa TOKa U T. M. OTH BO3MOXHOCTH IMMO3BOJIAIOT, HAIPUMEP, HA YPOKaX (I)I/I3I/IKI/I C
BBICOKOM TOYHOCTBIO HU3MEPUTL MI'HOBCHHYIO CKOPOCTL TCJIa, ABWIKXYHICTOCI HEPABHOMCPHO,
Ha6J'IIO,Z[aTL B JUHAMHUKC IIPOLICCC BHGKTpOMaTHHTHOﬁ HHAYKIIUHU, BOBHUKHOBCHUC U U3MCHCHUC



HHAYKOUOHHOI'O TOKA, UCCIICAOBATH UBMCHCHUC TCMIICPATYpPhl C TCHCHHUEM BPCMCHU B IIPOLCCCC
YCTAHOBJICHHA TCIIJIOBOTI'O paBHOBECHA U T.H.

Ha ypokax 6HOJI0THH NOSBIISIETCSI BO3MOXKHOCTD IOJIYYUTh KOJHMYECTBEHHBIEC JJAHHBIE TIPU
MIPOBEJCHUHU OIIBITOB, HANpPUMEpP: NIpPU OIpeleieHuH (PAKTOPOB, BIHUSIOMIUX HAa CKOPOCTh
nporecca (OTOCHHTE3a, TMPH HM3YYECHUHM [BIXaHHWS KOPHEH W JIMCThEB, NMPHU WCCICIOBAHUU
YCIIOBUH IIPOPACTaHUs CEMSH U T. 1.

Ha ypokax XMMMH Ha KOJIMYECTBEHHbI YPOBEHb NEPEXOJAT MPaKTHUYECKUE pabOThl MO
U3YyYEHHMIO IIpolecca 3JIEKTPOJIM3a, MCCICIOBAHUE DK30TEPMUYECKUX M DHIOTEPMHUYECKHX
peakuuii, TeroBoro 3¢¢exra ropeHus tomwiea U T. 1. C HCHONb30BAaHUEM TPAJUIIMOHHBIX
«@HAJIOTOBBIX» CPEJACTB MOJOOHBIE HM3MEPEHUs BBIIOJHUTH HEBO3MOXHO. i paboThl C
UM(pPOBBIMU  JAaTYMKAMU  HCIIOJIB3YeTCSl  CHEIUAJIbHOE  IpOrpaMMHOE  oOecreyeHue,
YCTaHOBJIEHHOE Ha KOMIIbloTep. [I1si KoMMyHUKaluyu HU(GPOBHIX JATYMKOB, 3alMCH U XpaHEHUs
nH(popMalKy, TOJYYEHHOU ¢ UX MOMOIIIBIO, IN(pOoBast 1abopaTOPUs UCHOIB3YETCS B KOMIUIEKTE
C HOYTOYKOM C HEOOXOJIMMBIM YCTaHOBJIEHHBIM IIPOrpaMMHBIM oOecrieueHneM. McnonszoBanue
KOMITBIOTEPHOW (OpPMBI PETUCTpallii MOJIYYEHHBIX 3HAYEHUM M TOCTPOEHHUS TrpapuKoB
U3MEHSIET MOAXO0/Abl K O(QOPMIIEHUIO JTAOOPATOPHBIX M MPAKTHUECKUX PAOOT 00ydaromMMHCS.
JlaHHble, MOTy4YeHHbIE TIPU MOMOUIN HUPPOBBIX JAATYMKOB, BHOCATCS B AJIEKTPOHHBIE TaOIHIIBL,
YTO TMO3BOJISIET CTPOUTh TIpadUKH 3aBHCHUMOCTEM HCCIEIyeMbIX BEJIWYMH Ha OJKpaHe
KoMIploTepa. Ha ocHoBaHMM 3TuX TIpaduKOB JeiaTh BBIBOJBI O XapaKTepe 3aBUCHMOCTH
BEJIMYUH OT BPEMEHHU WU APYTUX MapaMeTpOB.

Ha yrmyGnenHoM ypoBHE 11eieco00pa3HO o00yd4aTh MPOBOJUTH ANIPOKCUMAITUIO
BBIODAaHHBIX TOYEK WTOTOBOM TrpaduyecKoi 3aBUCUMOCTBIO. OTH HOBBIE BO3MOXKHOCTH
MO3BOJISIIOT aBTOMAaTU3UPOBATh PYTHUHHBIE MPOLEAYPHl 3allOJIHEHUs TaOJul, BBIIOJHEHUE
OJIHOTUITHBIX ~ pacueToB, mocTpoeHus rpadukoB. I[ludpoas doTokamepa mMO3BOIAET
coTtorpadupoBarh COOPaHHYIO SKCIIEPUMEHTAIIbHYIO YCTAHOBKY M MPUKPENUTh (oTtorpaduio B
ANIEKTPOHHBINA 0TYeT. Takum 00pa3oM, OCYIIECTBISETCS Mepexo K 0(GOPMIEHUIO AIIEKTPOHHOTO
oTyeTa O NPOJCNAHHOM SKCIIEPUMEHTE, MPOEKTHON WM HCCIeAoBaTeIbCKoil pabore.
Bo3MOXHOCTh HCIIOJIB30BaHUS BUACOHAOIIOCHUS 32 MPOIECCOM BBIMIOJHEHUS MPAKTUYECKUX
paboT oOyJaromuMICs U3MEHSET MOAXO0/IbI K OLIEHUBAHUIO padoT.

DNEKTPOHHBIM OTYET O MPOJENAaHHOW MPAKTUYECKOH paboTe MOYKET COMPOBOXKIATHCS
MPUKpPEIJIeHHOW QoTorpadueii, KoTopas MO3BOJISIET OLIEHUBATh MPaBHIBHOCTH COOpaHHOM
SKCIEPUMEHTAJIbHOW YCTAaHOBKHM, OoJiee TOJHO OMNpeNeisiTh MOJHOTY M MPaBHIBHOCTh
MIPOJICITAHHOTO UCCIIEIOBaHMUS, aHAJIU3UPOBATH JIOCTOBEPHOCTh MPEJICTaBICHHBIX
AKCHEPUMEHTAJIbHBIX TaHHBIX.

IIpy OAHOBpPEMEHHOM BBIMOJHEHUH Pa3HBIMU TpyNIaMud OOy4aromuXcs pa3HbIX
HCCIIeIOBAaTEeNIbCKUX paboT 1ieecooOpa3Ho MCMOJIb30BaTh BUAEO3AMMCh BCEro xoja pabor. B
9TOM CIJIyda€ OLEHUBATbCA MOTYT HE TOJIBKO IIPEIMETHBIE pE3yJbTaThl, CBS3aHHBIE C
IIPOBEJIEHUEM KOHKPETHOTO 3KCIIEPUMEHTA, HO 1 KOMMYHUKATUBHBIE U PETYIATUBHBIE IEHCTBU:
IUIAaHUPOBaHUE pPabOThl, OTCIEKHMBAHME XOJa pabOThl, KOppeKUus TIUlaHa  paboThl,
KOMMYHHUKAIMsI B COBMECTHOM JAEATENbHOCTH, Haluuue (WM OTCYTCTBHE) KOH(QUIMKTOB U
ciocoObl MX pemieHus. Mcnonb3oBanue HUQPOBBIX J1a0OPaTOpUil CYIIECTBEHHO pPACIIUPSET
CIIEKTP BO3MOJXKHBIX OIBITOB M HCCJEIOBaHUN, OCOOEHHO 3TO KacaeTcs M3y4eHusi OMOJIOTUH U
XUMUH.



Pacuiupenue crekTpa BO3MOXKHOCTEH MOXHO MPOWUIIOCTPUPOBATH HAa  MpPUMEPE
M3YUYEHHs 3JEKTPOMArHUTHOW MHAYKIMU B Kypce (usuku. [Ipu MCronb30BaHUM CTPEIOYHOTO
aMIIepMeTpa TpaAUIUMOHHO Ha6JIIOI[aIOT JINIIb q)aKT BO3HUKHOBCHUA HMHAYKIIMOHHOI'O TOKa B
IMPOBOAHUKE U U3BMCHCHUC €TO HAIIPABJICHHUA ITPU U3BMCHCHUN CKOPOCTU BHCCCHHA MAarHuTa UJIHU
ero moysipHOCTH. Vcnonp3oBaHue MU(PPOBOTO JAaTYMKA IO3BOJISIET MOJYYUTH OCHUIUIOTPAMMY
OJIC uHayKIUK, BO3HUKAIONIEH B KATYyIIKE, MPU MPOJIETE Yyepe3 Hee MarHuTa. JTO MO3BOJISIET
CpaBHMBaTh 3Ha4eHUsI MakcUMaslbHbIX DJIC mpu mposiere yepe3 KaTyllKy MarHuTa ¢ pa3sHbIMU
CKOPOCTSIMH M C pPa3HOW TMOJSPHOCTHIO, AHATU3UPOBATH BHUJ TMOJYYCHHON 3aBUCUMOCTH,
KOHCTPYUPOBATH SKCIICPUMCHTAJILHBIC 3a/Ia4H 110 U3YUCHUIO BJIGKTpOMaFHI/ITHOﬁ HUHAYKIUH.

HudpoBass  nabopaTopusi MO3BOJIIET OpPraHU30BaThb NPOEKTHYIO H  y4eOHO-
HCCICA0BATCIbCKYIO ACATCIbHOCTh IMIKOJBHUKOB KaK B paMKaX YpOKOB, TaK U BO BHCypO‘-IHOfI
ACATCIIBHOCTH. Hannune p33H006p33HI>IX HI/I(i)pOBI)IX AaTYUKOB JAa€T BO3MOKHOCTH ITPOBOJIUTH
caMmble pa3HOO0Opa3HbIE UCCIIEJOBAHNUS, ONUPAsSCh HA MHTEPECHI 00YyJarOIINXCA.

B kadecTBe mprMepa MOXKHO MPUBECTH HCCIIEAOBAHUS YKOJIOTHYSCKOW HAIIPABICHHOCTH
10 BBISBICHUIO (DAKTOPOB 3arpsA3HEHUS OKPYKAMOMIEH Cpeipl, H3y4SeHHUIO 3KOJOTHYECKOTO
COCTOAHUSA HOMCHICHI/II\/'I IIKOJIBI, MMOYBBI, BO3yXa B HACCICHHOM IIYHKTEC U T.H. Brimosnenune
TAaKUX IPOCKTOB ABIACTCIA OCHOBAaHHEM [JIsI OLCHKKW HE TOJIBKO YPOBHA C(l)OpMHpOBaHHOCTI/I
MNpECAMETHBIX PE3YJIIBTATOB, HO UTOTOBOU OICHKU OOCTHIKCHHA MCETAIPCIMETHBIX PE3YJIILTATOB
00y4eHHS: KOMMYHHUKATUBHBIX (KOTOpBIE OIIEHWBAIOTCS KaK B MPOIECCEe MPOBEACHHS PadOTHI,
TaKk W B TpoIlecce 3allUThl TNPOEKTa WM HWCCICIOBAaHUS) W PETYISTUBHBIX (KOTOpBIC
OIICHUBAIOTCSI B TIPOIIECCE BBIMOJHEHHS TpoekTa). OcHamieHue s W3ydeHus (PU3HKH
MPEJCTAaBICHO B BUAC O0OpPYIOBAaHMS Ui AEMOHCTPAIIMOHHBIX OIMBITOB M OOOPYIOBAHHS LIS
a00paTOPHBIX PabOT M YYCHHUYECKHX OIBITOB, BKJIOYAs OOIIYIO /I €CTECTBEHHOHAYYHOTO
nukina 1ugpoByr0 jabopaTopuio, a Takke UGpPOBYHO Jgaboparopuro 1Mo (¢usnMke (Kak
JOTIOJTHUTEIIHHBIN 3JIEMEHT VIS YIITyOJICHHOTO M3Y4YeHUsT (PU3UKH).

JleMoHCTpalmoHHOE  000OpyJaOBaHME  OOECIEUYMBAECT  BO3MOXKHOCTH  HAOJIOACHUS
OOJIBIIMHCTBA M3y4aeMbIX SBJICHUH, MPOLECCOB M 3aKOHOB. JTO BO3MOXKHO IPH ONTUMAIbHOM
COYETAaHWM AaHAJIOTOBBIX M IM(POBBIX CpPEACTB HAOIIONCHMSA, AaHANIM3a HM3MEPHUTEILHON
unpopmarmu. Tak, Hampumep, AIs Kypca (UMK OCHOBHOM IIKOJIBI €CTh BO3MOXKHOCTB
JEMOHCTPAIMM KJIACCHYECKUX JEMOHCTPAI[MOHHBIX AKCIIEPUMEHTOB: TaJICHUE Tel B TpyOKe
HproroHa, nemoHcTpanusi AeWCTBHA aTMOc(epHOro naBiieHMs, 3aKoHa l[lackans, M3MeHEHHS
oObeMa Tel NpU HarpeBaHWW (OXJAXKAECHUM), NPUTSHKEHUS MoJekyn u T.4. HabGop mo
ANIEKTPOCTATUKE JAeT BO3MOYKHOCTH JIEMOHCTpPAIlMM AIICKTPU3AIMU TeJ, 3aKOHA COXPaHEHUS
3apsa, JIMHAN HANpsDKEHHOCTH AIICKTPUYECKOTO MOJSA U T.J. M MOXKET HCIIOJIb30BAaThCS Kak §
Kjacce MpH M3YyYeHMM 3JEKTPOMArHUTHBIX sBJIeHUM, Tak W B 10 kimacce mnpu u3ydyeHHUH
NIEKTPOCTaTUKU. [Ipu mpoBeeHUM JEMOHCTPALMOHHBIX OMBITOB JIOJDKHBI COOIIOATHCS
TpeOOBaHMS K UX HAIVIAJHOCTH (SICHAs W MOHSATHAs MOCTAHOBKA OIBITA), BUAUMOCTH ISl BCEX
yJamuxcs kiacca (Mpy HaJIMYUU MENIKUX JeTallel NCHOJb3yeTCs MX YBETMUEHHOe N300pakeHue
IpU TOMOLIM BeO-KaMepbl), SMOLMOHAJIBHOCTU M, IO BO3MOXHOCTH, 3aHMMAaTEIbHOCTH
(1leMOHCTPAaLMOHHBIA OTBIT JOJKEH BBI3BIBATH MHTEPEC YUaIMXCs, CO3/1aBaTh MOTHBAIUIO K
U3yUEHHIO TpeAMeTa) M YOeAMTeNbHOCTH (MOKa3biBaTh TOT A(PQEKT, Ha JIEMOHCTPAIUIO
KOTOPOT'O OH ObUI HAaIpaBJIEH).

O)IHaKO peam3anua ACATCIIbHOCTHOTO IMOAX0Aa B O6y‘-IeHI/II/I (I)I/I3I/IKe MNEPCHOCUT AKLICHT
C ICMOHCTPAlTUOHHOI'O SKCIICPUMCHTA Ha y‘ICHH‘-ICCKPIfI. HaHpI/IMCp, 10 MCXaHUKE UCCIICA0OBAHUC



KMHEMAaTUYECKUX 3aKOHOMEPHOCTEW, 3aKOHOB JIMHAMUKH, KOJIEOATENbHBIX  JIBUKEHUUN
MIEPEHECEHO B YYCHMUYECKHH 3KCIIEPUMEHT C COOTBETCTBYIOLUIMM HabopoM obopynoBanus. [Ipu
U3y4YEHUH 3JIEKTPOANHAMUKY JIabopaTopHOE 000PYyI0BaHHE MO3BOJIIET UCCIIEIOBATh HE TOJIBKO
3aKOHBI IIOCTOSIHHOTO TOKa, HO C HCIIOJIb30BAHUEM KOMIIBIOTEPHOIO OCLMIUIOrpada MOo3BOJSET
IPOHAOIIONATh M MCCIIEAOBATh JJIEKTPUYECKHE IIENH MEPEeMEHHOro TOKa, OJOK IHMOMOB
MIO3BOJISIET HMCCIIE0OBAaTh BOJIbTAMIIEPHBIE XapakTEpUCTUKU auoja. [Ipm u3ydeHHH ONTHKU
nabopatopHoe OOOPYIOBAHHE TIO3BOJSET H3YyYUTh 3aKOHBl T'€OMETPUYECKOW  ONTHKH
(mpenomiieHNE CBETa B MOJIYLMIMHIPE U MOTydeHUE W300pakeHUs B JIMH3aX) U MPOHAOIIOAATH
OCHOBHBIC SIBJICHHSI BOJIHOBOH ONTHUKK (MHTEpEpPEeHLUs W TOJAPHU3AIMs), HCCIEI0BATH
TU(pakiuio cBeta (IU(paKkMOHHas penieTka). B cooTBETCTBUY ¢ NMPeIMETHBIMH pe3ylIbTaTaMu
oOyueHusi ¢u3uke 00OpyAOBaHHME MJIi YYEHUUECKHUX OIBITOB OOECHeurnBaeT IPOBEICHHE
CIIEIYIOIIMX THUIIOB paboOT, CrPyNIHMPOBAHHBIX 0 BUJAM JAEATEIbHOCTH, HE3aBUCHMO OT HX
TEMATUYECKOU MPUHAUIEKHOCTHU:

1. IlpoBenenue npsAMbIX U3MEPEHUM (PU3NUYECKUX BEIMUYUH (U3MEpEeHHE Macchl, o0bemMa
KUJKOCTH, TEMIEPAaTyphl >KUAKOCTH, CHJbI, CWJIbl TOKa, HANpPSHKEHHUsS) C HCHOJIb30BAaHUEM
aHAJIOTOBBIX U IIU(POBBIX TPHUOOPOB.

2. TIpoBepka 3aaHHBIX TPEIIOIOKEHUH (TIPSAMBbIE U3MEPEHHUS (QU3NICCKUX BEIUYHH U
CpaBHEHME 3aJlaHHBIX COOTHOIIEHMH Mexay HUMHU). Hampumep: mpoBepka yciaoBHil IiiaBaHUs
T€J, YCIOBUM paBHOBECHs pbluyara M OJIOKOB, 3aKOHOMEPHOCTEH MOCIEI0BAaTEIbHOTO |
MapaJUIEIbHOTO COCAMHEHMS IPOBOJHUKOB U T. 1.

3. Pacuer mo mONMy4YeHHBIM pe3ylbTaTaM MPSMBIX H3MEPEHHH 3aBHCHMOTO OT HHUX
nmapamerpa (B OCHOBHOW MmKoJie) U KocBeHHble m3MmepeHus (B 10-11 kmaccax). Hampumep:
YCKOpPEHHE Tejla TIpU pPaBHOYCKOPEHHOM JIBW)KCHHH, YCKOPEHHWE CBOOOJHOTO  IaJICHW,
KECTKOCTh MPYKUHBI, KOOPPHUIIMESHT TPEHUS CKOJIBKEHUS, MEXaHU4ecKasi paboTa U MOUTHOCTh H

T. ]I

4. HaOmroneHue SBICHWM M TIOCTAaHOBKA OIBITOB (Ha KAa4yeCTBEHHOM YPOBHE) IIO
oOHapyXeHHIO (PAaKTOpOB, BIMSAIONIMX HAa MPOTEKAHHE JAHHBIX sBJICHUH. Hampumep:
MPSIMOJIMHEHHOE PacIpOCTPaHEHHUE CBETA, JAMCIICPCUS CBETA; U3YUYEHHE CBOMCTB M300paKCHUS B
TUTOCKOM 3€pKaJie | T. II.

5. HccnenoBanme 3aBUCUMOCTH OJHOM (DU3WYECKOW BENUYMHBI OT JPYrod ¢
MIpeJICTaBJICHUEM pE3YyJIbTaTOB B BUJE Tpaduka U pacyera MCKOMOro mapamerpa. Hampumep:
3aBUCHUMOCTH IyTH PAaBHOMEPHO ABIKYILETOCs Tella OT BPEMEHHU JBMKEHUS TeJa; CUJIbl TPEHUs
CKOJIbXKEHHUSI OT CHJIbBI HOPMAJIbHOTO JIaBJICHHS, KadyecTBa OOpaOOTKH TOBEPXHOCTEH Tel M
HE3aBUCUMOCTU CHJIBI TPEHHUS OT IUIOLIAAM CONPUKOCHOBEHMS TEN; CHJIBI YIPYrOCTU OT
YIUTMHEHUSI TIPY)KUHBI; BBITAJKUBAIONIEH CHIBI OT 00BbEMa MOTPY)KEHHOW YacTU Telda U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH TeJa, OT MIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO U T.[.

JlabopatopHoe  o0opynoBaHHE  OOEcleYMBaeT  CAMOCTOSTENBHBIA  yYEHHYECKUH
SKCIIEPUMEHT, KOTOPBI MOXKET HMETh pa3iudyHble (QOpPMbI: (QPOHTANBHBIA HKCIIEPUMEHT
(ppoHTanbHble ONBITEI U JabopaTopHble paboTh), pabOTHl NpPaKTUKyMa, ydeOHO-
UCCIIeIOBAaTeNIbCKUE paboThl M MPOEKThl 3KCIIEPUMEHTAIbHOrO Xapakrepa. Ilpu 3Tom
HOPMaTHBHO-0053aTeIbHBIM BHE 3aBUCHUMOCTH OT YpPOBHS H3y4deHUs (usuku (0a30BbI MK
yri1yOJaeHHbIH) 1 00pa30BaTebHOM MporpaMMbl (OCHOBHAS MJTM CPEIHSS IIKOJIA) SIBJISETCS



(bpoHTaNBHBIN SKCTIEpUMEHT. IMEHHO OCPEACTBOM (HPPOHTAIBHOTO KCIIEPHUMEHTA TOCTUTAIOTCS
NPEIMETHBIE pe3yJbTaThl OSKCIECPUMEHTAIBHOTO XapakTepa, a Y4YallUMHUCS OCBAaUBAIOTCS
crocoObl IEHCTBHIA, COOTBETCTBYIOIIME YKa3aHHBIM BBIIIE IMATH THIaM padoT. JlabopaTopHbrit
NPAaKTUKYM IeJIeco00pa3eH TOJBKO TpH  YIIyOJIGHHOM YpOBHE U3y4YCHHsS NpeaMeTa.
OnTtuManbHBIM IJIs1 JOCTMDKEHUS LeNel NMPOBEACHUS (POHTAIBHOTO HKCIIEPHUMEHTA SBISETCS
MPEACTABJICHUE JIA0OPAaTOPHOTO OOOpPYIOBaHUS W MaTEpPUAIOB B BUJE TEMATHUYECKUX
KOMIUIEKTOB 110 MEXaHUKE, MOJICKYIIIPHON (DU3UKE, SJICKTPUIECTBY M OTITHKE.

Hcnonb3oBaHUE TEMATUYECKUX KOMIUIEKTOB CHOCOOCTBYET (DOPMHUPOBAHUIO TaKOIO
BAKHEHIIIET0 yMEHHUsS, Kak MoA0op ydamuMmucs oOOpyJIOBaHUS B COOTBETCTBHUHM C LEJIbIO
UCCIENOBAaHUS U3 HK30BITOYHONM HOMEHKJIATyphl MPEIJIOKEHHOTO KOMIUIEKTA; I103BOJISET
MIPOBOJUTH AKCHEPUMEHTAIbHYI0 padoTy Ha J00OM J3Tane YpOKa; YMEHBILIAeT TpPYyAOBbIE
3aTpaThl y4uTeNs MpH MOJArOTOBKE K YpOKaM, IOCKOJbKY HE TpeOyeTcs NMepeKOMIIOHOBKA
000py/10BaHUs B COOTBETCTBUU C 33/1a4aMi KOHKPETHOTO YpOKa.

[Ipy nymaHupoBaHMM NPAKTHUECKUX pabOT BaXXHO HMETh B BUIY, YTO IpEeIMETHbIE
pe3yNbTaThl SKCIIEPUMEHTAIIBHOTO XapaKkTepa MOTYT ObITh OCBOEHBI TOJBKO MPH ONTUMAaIbHOM
COUETaHUM KPATKOBPEMEHHBIX (POHTAIBHBIX OIBITOB M OJHOYACOBBIX JIAOOpPATOpPHBIX PaboT.
Baxxnoe 3HaueHuHe uMeeT TOT (akT, 4TO B COCTaB (PPOHTAIBLHOIO OOOPYAOBAHUSA HAPALY C
aHAJIOTOBBIMM BXOJST U LHUQPOBBIE cpeAcTBa u3MepeHus. K HUM OTHOCATCA 3JIEKTPOHHBIM
CEeKyHJIOMEp C JaT4yuKaMHM, SJIEKTPOHHbIE BEChl M AAaT4yuKu LuppoBoi nabopatopuu. Takum
oOpa3oMm, MpH MPOBEACHUH (PPOHTATHLHOTO HKCHEPUMEHTa B OCHOBHOW IIKOJE YUYEHUKU
3HAKOMSITCS C AJIEKTPOHHBIMU CIOCO0aMU U3MEPEHUN U BBIUNCICHHH.

biiok oGopynoBaHus 1 yueHUYECKHX padboT no ¢usuke chopMupoBaH Ha 0aze mepeyuHs
0o0OpyIOBaHUSI Ui TPOBEICHUS OCHOBHOTO TOCYJApCTBEHHOTO »JK3aMeHa 10 (u3mKe.
Hcnons3oBanre mnpubOpoB © OO0OpPYIOBaHHMS C €IMHBIMH JUII  BCEX OOYUYarOIIMXCS
XapaKTepUCTHKAMHU TI03BOJISIET CTaHJIAPTU3UPOBATH 11101001 (S13%0) 81 BBITIOJTHCHUS
AKCTIICPUMEHTAIBHBIX 3aJIaHMI HA 3K3aMCHE W O0CCICUUTh HAJIC)KHYIO OILICHKY Pe3YJIbTaTOB Ha
OCHOBAHMU 3KCIIEPTHOI MPOBEPKH OTBETOB oOyJarommuxcs. [Ipu 3ToM ocHOBaHHMEM JIjIsl BEIBOIA
0 TIPaBUJIBHOCTH TIPOBEICHUS TAHHOTO OTIBITA SIBJISIFOTCS PE3YJIbTAThl, MOJYYCHHBIC YUAIIUMUCS
MOCPEICTBOM IPSMBIX H3MEPEHHI 3aJaHHBIX (PU3UUECKUX BEITHUHUH.

HaGop s mnpoBeneHHs OCHOBHOIO TOCYIAPCTBEHHOTO 9SK3aMeHa o00ecrednBaeT
pa3pabOTKy HECKOJBKHMX OJHOTUIHBIX 33JaHUH MpPU  HUCHOJIBb30BAaHUM  OJMHAKOBOTO
00OpYyZIOBaHUS C Pa3HBIMU XapaKTEPUCTUKAMHU. DTOT MOAXO] LEIeCO00pa3HO HCIOJB30BaTh U
IIPU MIPOBEACHUU (POHTAIBHBIX ONBITOB U JIAOOpaTOpHBIX padoT. Hanpumep, npu nposeneHUH
HCCIIEIOBAaHUS 3aBUCUMOCTU CHJIBI TOKA OT HANPSIKEHUS MOXKHO BBLAEIMTH B KJIacce IPYIIIBL,
KOTOpble OyIyT NpPOBOAUTH JIAaHHOE MCCIEOBAHUE, MCIOIb3ysd pPE3UCTOPbl C pa3HbIM
CONPOTHBIIEHUEM, M JIaMIIOuKy. Ilo pe3ynbpTaraM MOXHO CpaBHUTH IOJIydYEHHBIE 3aBUCUMOCTH,
0oOCyIMTh I'paHUIIbl BHIMOJIHEHUsS 3akoHa OMa Ui yyacTKa ILIeIH, ONpPeNesIUTh COMPOTUBIEHUS
pe3ucropoB. CreayeT OTMETHTb, YTO IPU MPOBEJEHUN (POHTAIBHBIX OMBITOB U JIAOOPATOPHBIX
paboT B OCHOBHOM IIKOJIe TpeOyeTcsl 3alUCh PE3yJIbTaTOB BCEX MPSAMBIX U3MEPEHUH C y4eToM
aOCOJIIOTHOW TOTPEIIHOCTH. 3AeCh MPH HCHONb30BAHUU TPAIUIIMOHHOTO 000PYIOBaHHS
(MEH3ypOK, IMHAMOMETPOB, TEPMOMETPOB) M CTPEJIIOYHBIX aMIIEPMETPOB M BOJBTMETPOB
aOCOJIIOTHYIO TOTPEIIHOCTh I1e/IecO00pa3HoO CBS3bIBATH C IEHOM JeneHust mpubopa, a IMpH
nepexone K IU(PPOBBIM HHCTpyYMEHTaM (LU(pPOBbIE BeChl M JATUYUKU) YYUTh pabOTaTh C
OMMCAHUSIMU ITUX NMPUOOPOB, BBIACIASA JaHHBIE 00 a0COIIOTHOM MOTPEIHOCTH, 00



IpeajiaraTb 3Ha4€HHWE IIOTPEIIHOCTH B TEeKCTe 3ajaHui. IIpu mnpoBeneHuM ucCCien0BaHUSA
3aBUCUMOCTEH OJHOM (M3MYECKON BENWYMHBI OT JApPYrod ydamiuecst JJOJDKHBI OCBOUTH
MOCTpOEHHE TPadHUKOB C yKazaHHEM a0COJIIOTHBIX MOTPEUIHOCTEH, a MpU MPOBEICHUH padoT Ha
IIPOBEPKY MPEIIIOI0KEHUN — YMETh CPAaBHUBATh 3HAYEHHUs JABYX IIPSAMBIX U3MEPEHUHN C y4ETOM
a0COJIIOTHOW MOTPEUTHOCTH (HAIpUMep, IyTeM CpPaBHEHHS MHTEPBAJIOB MOJYYCHHBIX 3HAYCHUH
Ha YUCJIOBOM OCH).

[IpoBenenue n3MepeHuit u uccienoBanuii B kypce ¢usuku 10-11 kaccoB TOMONHSAIOTCS
HCII0JIb30BAHNEM OTHOCUTENIBHBIX MTOTPEIIHOCTEH, yJaluecs 10/ KHbI HAyYUThCSl PACCUUTHIBATD
OTHOCHUTEJIbHBIE TOTPEIIHOCTH B IPOCTEHIIMX CIy4dasX MHpsIMbIX H3MEPEHMM U CpaBHHUBATh
TOYHOCTH Pa3IMYHbIX U3MEPEHUM.

OcHaienue 11 U3y4eHusi OMOJIOTUMH MIPE/ICTABICHO KOMIUIEKTaMU JIEMOHCTPAIIMOHHBIX
BJIQXKHBIX IIPENapaToB, repbapreB U KOJUJIEKLUH MO pa3HbIM TeMaM Kypca OMOJIOTHH, a TaKXKe
uuppoBoit 1abopaTopueil uid NpoBeAeHUs MpakTHUecKux padbor. Kpome toro, mpu uzyueHUu
OMOJIOTMM MOJKET MCIOJIb30BaTh LU(poBas J1abopaTopus Mo OMOJOrUM (KaK JAOMOJHUTENbHBIN
AMIEMEHT I YTITyOJIEHHOTO U3yYEHUs Kypca).

B ydeOHOM mporecce ydammecs JOJDKHBI TOIYYUTh BO3MOYKHOCTH YYBCTBEHHOTO
BOCIIPUATUA HU3YydaCMbIX SIBIIEHUI U OOBEKTOB. O}IHaKO HN3y4dacMbIC SBJICHUSA U 0O0BEKTHI HE
BCCrJa MOTyT OBITH HEMMOCPEACTBCHHO BOCIIPOU3BCIACHBI UJIN ITOKAa3aHbI B y'-Ie6HOM IIOMCIICHUUN.
B sTom ciydae yueOHOE 000pymOBaHUE JAaeT BO3MOXXHOCTh MX BOCIIPOM3BECTH OIOCPEIOBAHO,
gyepe3 KOJUICKINIO, repOapHBbIid JTUCT, MUKpOTIIpenapar, MOeib, BHIeO(pparMeHT u T.11. BiaxHbie
MpernapaTrsl MPEICTAaBISIOT COOOW HaTypaslbHbie OOBEKTHI, CMOHTHPOBAHHBIC HA CTEKISTHHOMN
TUTACTUHKE ¥ OIYIICHHBIE B CTCKJISIHHBIM HWIMHAP C KOHCEPBUPYIOIMIEH KHIKOCTHIO, JIMOO
MPEJCTAaBICHHbIC B IUIACTHKE. 31eCh TMpEeIararoTcsi TOTAJIbHBIC IPEraparhl, MO3BOJIIOIINE
M3y4yaTh BHEIIHEE CTPOCHHE OpraHm3Ma Wid ero 4vacTt, (Hampumep: «Koperb 06000BOTO
pacteHus ¢ KiyOeHbkaMm», «['amioka»); aHATOMHYECKUE Iperaparhbl, MpeaHa3HAuYCHHbBIC IS
W3yUYeHHs] BHYTPEHHETO CTPOCHHsI OpraHM3Ma WM €ro opraHoB (HampuMmep: «BHyTpeHHee
CTPOCHHUE JISATYIIKW», «BHYTpEeHHEe CTpOCHHME NTHIIbI»); OMOJIOTMYECKHE TpenapaThl, JAIOIINEe
MPEJCTaBICHUE O CTAJAMAX PAa3BUTHUs OpraHu3Ma (Hanpumep: «Pa3BuTHe KOCTUCTOH pHIOBD»,
«Pa3BuTne KypHIIbI»).

Bnaxnple mnpenapaTbl HCHOJB3YIOTCS Kak pa3gaTOuYHBIM MaTepuan B Ipoliecce
JEMOHCTpAIMK MPU U3yYEeHHUH HOBOTO MaTepuaja WM B MPOLIECCE BBIMOTHEHUS MPAKTUYECKUX
3alaHul, pa3paboTaHHBIX Ha UX OCHOBe. I'epbapum — coOpaHHe MPECCOBAHHBIX, 3ACYIICHHBIX
pacTeHMii WM WX YacTeil MOMOTaroT U3y4aTh pacTeHUE B KaOMHETEe U y3HABaTh €ro B IMPUPOJIE, a
repOapuzanusi — Haubosiee MPOCTON crmocoO COXpaHEHUS PACTEHUH M MX 4YacTed B TeueHHUE
JUIUTEJIbHOTO BPEMEHH.

B nepeune npeanaraercs cuctemMaruueckuil repoapuil (Harmpumep, «OCHOBHBIE I'PYIIIIBI
pacteHuil») u repbapuii mo ooOmieil O6uosoruu (KOTOpBI TMO3BOJIAET MPOWLIIOCTPUPOBATH
M3MEHYMBOCTb, HCKYCCTBEHHBIH OTOOp, CHCTeMaTH4YecKHe KaTeropud M BUA000pa3oBaHME,
JMBEPreHlusl U KOHBEPIEHIMs, TOMOJOIMYHBbIE M aHaJOTMYHBbIE OpraHbl, PYyAUMEHTapHbIE
oprauel, apoMop¢o3, wuauMoagantanus (EHOTUN M TEHOTHUIN, TMOJMIUIOUANS, OTJAJIeHHAas
ruOpuau3anysi, B3aUMOJCUCTBHE pPACTEHMH ¢  aOMOTHYECKUMH  (aKTOpamMH  Cpellbl,
B3aMMOJICHCTBHE pACTeHUH ¢ OHOTHUecKUM (akTopamu cpezpl). [epbapHblii MaTepuan
UCTOJB3YIOT KaK pa3JaTOYHbIM MaTepuai JUis AEMOHCTPALUU HU3y4yaeMbIX OOBEKTOB, IS



BBITIOJTHEHUS TPAKTHUECKUX 33/1aHUI MPH 3aKpEIUICHUH MaTepuaia Uil TUarHOCTUKU Y4eOHBIX
pe3ynpraToB. Takke MpeAcTaBiICHbl KOJUIEKIMM — HAOOpbl NPEIMETOB WM BEIIECTB,
o1I00paHHBIX MO0 OMpPEICNCHHBIM Npu3HakaM. OOBEKTaMH MX MOTYT OBITh paclpaBiIeHHbIE U
3aCylIeHHbIE HACEKOMBIE, PaKoOOpa3HbIe, PAKOBUHBI MOJUIIOCKOB, OT/EIbHbBIC YacTU CKEJIECTOB
KUBOTHBIX. B KOJUIEKIIMSAX COYETAlOT HaTypallbHble OOBEKTHI ¢ MX M300pakK€HUEM B BUJE
PUCYHKOB MU MYJIsKeH — umuTauuid. [Ipennoxennsie B nepedyne MOpQHOIOrnYECKUe KOJIEKIUU
JAI0T IPEACTABJICHUE O BHEIIHEM CTPOCHUU OPraHOB WM MX 4acTei, MO3BOJISAIOT IIPOBOJIUTH
CpaBHEHHsI OOBEKTOB, BBISICHATH MX OOIIME YEPThl M YEPTHl Pa3Iuuus (Hampumep:
«[IpeacraButen OTPsIOB HACEKOMBIX» U JIp.); OOIIEOMOJIOrMYECKHE KOJUIEKLIHUU IO3BOJISIOT
BBICHATH B3aWMOCBS3M B OPraHMYECKOM MHpPE, pacCMaTpuBaTh pPa3BUTHE OPraHU3MOB,
MPOCIeXNUBAaTh 00IE0MOIOTHYeCKEe 3aKOHOMepHOCTH (Hampumep: «lIpumepsl 3amuTHBIX
MPUCTIOCOOTIEHUHN Y HACEKOMBIX)).

Konmnekuun, kak u repbapuu, HCHONB3YIOT KaK pa3aTOYHBIM Marepuan A
ACMOHCTpAallU  HU3Yy4aCMbIX O6’I)€KTOB, AJId  BBIMIOJIHCHUA HNPAKTHYCCKHUX SajlaHI/Ifl npu
3aKperyICHUH MaTepHalia Uid TUarHOCTHKU Y4eOHBIX pe3yinbTaToB. O3HAKOMIIEHHE YYallUXCsl C
MHUKPOCKOIMTMYCCKUM CTPOCHHUEM JKHBBIX OpraHM3MOB — OJHA H3 TJIaBHENIIINX 3aaa4 HayKu,
IMO3BOJIAIOIHUX TIMOJABECTU INKOJBHHUKOB K IOHHMMAHUIO C€IWHCTBA OPraHUYCCKOTO MUpa. JIJ'IH
MPOBEACHUS JTAOOPATOPHBIX PabOT B MH(PPOBYIO JIAOOPATOPUIO BKIIOYEH MHKPOCKOI, a B
KOMIUIEKTE TIOCYbl U 000pyIOBaHUs OOIIET0 HAa3HAYCHUS UMEIOTCS He0OXOJAMMOE OCHAIIECHHE
JUIs TIPOBeIeHus 1a00OpaTOPHBIX PadoT.

udpoBas nmabopaTopusi BKIOYAET HAOOP [UIsI HW3TOTOBJICHHS MHMKPOIPENapaToB.
CBexue mpernapaTsl M3TOTABIMBAIOT UISI HEMEUICHHOTO paccMoTpeHus. K HUM oTHOcsTCS
KHUJIKOCTHbIE (OOBEKTHI OOBIYHO MOMENIAIOTCS B BOJIY, a MpPEMaparhl COXPAHSIOTCS B TCUCHHUE
HECKOJIBKUX JIHEH), cyxue (HampuMmep, YacTHIy NTHYBETO Iepa, IMPOCTO TIOJIOKHUTh Ha
MPEIMETHOE CTEKIO M MHKPOCKOIMPOBATH), JKUBBIC Ipenaparthl (Ma3Ku — KAl KHIKOCTH,
HamlpuMep KpPOBHM) W BUTAIbHBIC Npenapatbl (KOTOPbIE HCIOJB3YIOTCS Ui W3YUCHHS
MaJIOKJICTOYHBIX OOBEKTOB (ITPOCTECHUIIHNX, KOJOHUH BOJOPOCIEH), Ui HAOIIOJCHUS JIBUKCHHS
(tydenbku, ameObl). [IpurotoBiieHMe MUKpompenapaTa BbIpa0aThIBACT y YYalIerocsi HaBBIKH
CaMOCTOSITEIIEHOW PAa0OThI, aKTHBH3UPYET HMX IO3HABATEIBHYIO NESITEIBHOCTh M 3HAKOMHT C
TEXHUKOH ¥ METOJMKON HAYYHOTO MCCIICIOBAHUSI.

CnezLyeT OTMCTUTD, UYTO HapsAAy € HUCIHOJIb30BAHUCM IICPCUUCIICHHOTO BBIIIC y‘IC6HOl"O
O60pyI[OBaHI/I${ BAXXHYIO0 POJIb B U3YYCHHUU O1oJIorun HUIrparoT IIPUPOJHBIC 06LeKTLI, TaK KakK B
OOIBIIMHCTBE CJIY4acB TOJIBKO OHU MOTYT o0ecneyuTh HaI/I6OJIbH_IYIO KOHKPETHOCTb U IIOJIHOTY
3HAHUM yqalmuxcs, nmoMoraroT (1)OpMI/Ip0BaHI/IIO Y HHUX IPaBUIIBHBIX ouosornyeckux 3Hanui. K
TaKUM JKHUBBIM OOBEKTAaM OTHOCST paCTCHUA, KHUBOTHBIC JKHUBOT'O YIrOJIKa, aKBapuyma,

Teppapuyma.

D¢} dexTUBHBIM CPEICTBOM 3HAKOMCTBA C IPUPOTHBIMH OOBEKTaAMH SBJISIOTCS SKCKYPCUU
B OMOJIOTHMYECKHE U KpaeBeAueCKHhe My3eH, OOTaHWYECKHE Cafbl, 300MapKd U OKPYXKaloIlne
IIKOJIy ©CTECTBEHHbIE M  HCKYCCTBEHHBIE TMPUPOJIHBIE COOOIIecTBa. TpaaullMOHHbBIE
OMOJIOTHYeCKHe MYSHKM M MOJIETM B HACTOAIIEE BPEMs YCIEIIHO 3aMEHSIOTCS HHU(POBBIMU
o0pa3oBaTeNbHBIMH  pECypCcamH: BUjaco(pparMeHTamMu,  aHUMAIMed,  BUPTyaTbHBIMH
naboparopusimu. [{udpossie 06pazoBaTeNbHBIE PECYPCHI HE MOTYT CTaTh MOJHOIIEHHON 3aMEHOM
pEeAbHBIX MPUPOIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH MO3HAKOMHUTHCS C 00Jee MIUPOKHM
Kpyrom 0OBEKTOB, CO3JA0T MPEANOCHUIKH TSl HHTEHCU(PUKAIIMK 00pa30BaTeIbHOTO Mpoliecca U



o0OecreynBarOT HE3aMEUIMTENbHYI0 OOpaTHYI0 CBA3b, KOMIBIOTEPHYIO BH3YaIHU3aLHUIO
uHpOpMalMY, aBTOMATH3AIMIO YIPaBICHHUs y4eOHOW MAEATENbHOCTBIO M KOHTPOJIb €e
pe3yIbTaToOB.

OcHamenue Uis W3YYCHHS XUMHM TIPEJCTABICHO B BHUAC JIEMOHCTPAI[MIOHHOTO
00Opy/IOBaHUs, KOMIUIEKTa XHMHUYCCKUX PEAKTHBOB C HEOOXOIMMBIM OOOpYIOBAaHUEM W3
o0IIero KOMILJICKTa TOCYABl W OOOpYIOBaHUS JUISI YYEHUYECKHX OIBITOB M KOMIUICKTA
koteknmii.  Kpome  TOro, TmpH  UW3yYeHWHM XUMHUU  HCIOJB3yeTcs  oO0mas Uit
€CTECTBCHHOHAYYHOTO IMKJIa HudpoBas aboparopus, a Takke udpoBas J1adopaTopus IO
XuMuH  (KaK  JIOTIOJIHUTENBHBIA  DJIEMEHT JUIS  YIUIyOJEHHOTO  M3y4YCHHS  XUMHH).
JIeMOHCTpaIMOHHBIA IKCIIEPUMEHT SIBIISICTCS BaXXHOW YacThI0 OOyYEHHUS XUMHUU. 3/1eCh Ba)KHO
MMOMHUTD, YTO MPHU €T0 MPOBEICHNUU 00s3aTEIIBHO JOKHBI OBITH COOIOICHBI BCe HEOOXOIMMBbIE
JTaIlbI:

® [10CTaBKa LEJIA DKCIIEPUMEHTA,

® OIKcaHNe He0OXOIMMOTO JIJIsl €TO BHIIIOJHEHHS] 000PY/A0BAaHUS U PEAKTHBOB,
¢ [UIAHUPOBAHUE MOPsI/IKA POBECHUS,

® ONMCAaHNE UCXOJHBIX BEUIECTB,

® IIPOTHO3UPOBAHUEC OKUIAECMBIX B peaKHHOHHOﬁ CMeCHU U3MEHEHUH U PE3YIbTATOB
IKCTICPUMEHTA,

® OIKCaHNE U3MEHEHUH, MPOU3OIIEIIINX C BEUIECTBAMU,
¢ popmynHpOBKa BHIBOJIOB U3 HKCIIEPUMEHTA,

® CO3JaHHE PHUCYHKA DKCIIEPUMEHTAILHON YCTAHOBKU M COCTABIICHUE YPaBHEHUS
peaKuu.

B mpouecce mpoBeneHHs AEMOHCTpalUii, ydalluecsi OCBaWBAIOT H3Tallbl IMPOBEICHUS
OTIbITa, MOATOMY HanboJiee d3PPEKTUBHBIM SBJISETCA HE MPOCTOE OMUCAHHME OMbITA yYUTENEM, a
UCII0JIb30BaHUE 3BpUCTHYECKON Oecenbl. [Ipu peanuzanuu Takoro cueHapus Jake HE OuYeHb
CIIOKHBIA OMNBIT 3aHUMAET [OBOJHLHO MHOIO BPEMEHHM, HO CIEJOBaHHE €My [O3BOJSET
ofOecreunTh MOHMMAaHHE OOYYAIOMIMMHKCS MPUEMOB HAYYHOTO MO3HAHUS U HMCMOJIb30BAaHHE HX
y)K€ B CaMOCTOSITENIbHOM JEATEIbHOCTH B TMPOIIECCe YYEHHYECKOro JsKcrmepuMeHTa. Ha
HAYaJbHOM dTare M3y4eHus Xumuu (B 8-9 kiaccax) IMEHHO TaKOW MOJXOJ MO3BOJISIET JOCTUYb
MaKCUMaJIbHOU 3(pPEKTUBHOCTH OT MPOBEACHUS TAOOPATOPHBIX U MPAKTUYECKUX PabOT, a TaKxKe
chopMHUPOBATh Y yJalUXCs OTBETCTBEHHOE OTHOIIICHUE K AKCIIEPUMEHTY.

HpI/I OLCHHUBAHUHN YUYCHHUYCCKUX IIPAKTUYCCKUX pa60T uenecoo6pa3H0 YYUTHIBATDH
noAXOdbl, HCIIOJIB3YIOIIUME B 3K3aMCHAIIMOHHBIX MaTCpUaJIax. TaK, B HACTOAIICEC BpEMs
npeajnaracTcsa SKCICPUMCHTAJIBHOC 3aJaHUC, IMPEAYyCMATPHBAIOIICC BBI60p ABYX BCHICCTB U3
AT OPCJIOKCHHBIX U IPOBCACHUC C HUMU peaKI_II/II\/’I, OTpaAXKArMUX XUMHYCCKUC CBOMCTBA
YKa3aHHOI'O B YCJIOBUH 3aJIlaHUs BCIICCTBA.

OL[CHI/IBaHI/IC HICT Ha OCHOBAHUHM OTUYCTA YUYCHUKA O HpOHCHaHHOﬁ pa60Te (ypaBHCHI/ISI
peaxunﬁ, BBIBOAbBI O Ha6J'IIOI[eHI/I}IX) U Ha OCHOBAaHHWU IPAMOIO HaGJ’IIO,[[CHI/I}I 3a JEeUCTBUIMH
Y4YCHHKA IO IMPOBCACHUIO OIIBITOB. HpI/I OTOM BBIACIAIOTCA JOTallbl 0T60pa BCIIECCTB H



CMEIIMBAHM BEUIECTB B COOTBETCTBMM C NYHKTAMH HMHCTPYKIMH K padote. Baxkueimmm
HaIlpaBJICHUEM KaK JEMOHCTPALIMOHHOTO, TaK M YYEHMUYECKOTO 3KCIEPUMEHTAa JOJIKHO CTaTh
UCTOJb30BaHNE IUQPPOBOK JabopaTOpHM, KOTOpas IO3BOJIIET OPraHU30BaTh XUMHUYECKHMA
OKCHEPUMEHT Ha MPUHUUIHNAIBHO HOBOM YPOBHE, MEpPEHTH OT KayeCTBEHHOW OLIEHKU
HaOJI01aeMBIX SIBIICHUI K CHCTEMHOMY aHAJIN3Y KOJMYECTBEHHBIX XapaKTEPUCTHK.

I[Ipu  pabore ¢  pgarumkamm  1dpoBol  jaboparopum  OOECIIEUYUBACTCS
aBTOMATU3UPOBAaHHBIA cOOp M 00pabOTKa JaHHBIX, XOJ KCIEPUMEHTA MOXKET 0TOOpaxaThCs B
BUJIC TpapUKOB MM NOKa3aHUN MPHOOPOB, a Pe3yNbTaThl SKCIIEPUMEHTOB MOTYT COXPaHSATHCS
JuinTenbHoe BpeMms. Hanbosiee akTyalbHBIM U1 XUMUHU SIBISIETCS MEPEXO] K KOJIMYECTBEHHBIM
XapaKTepUCTUKaM, KOTOPbI MOKHO MPOWUTIOCTPUPOBATH CIEAYIOLUIUMHU MPUMEpPaMU: U3ydyeHHUe
CTpOeHHus IJaMeHH, omnpeneneHue pH B pasHbIX cpenax, ONpeAereHHe CKOPOCTH pPEaKIHH,
M3Y4€HUE BIUSHUS KOHIIEHTPAIMK U TEMIIEpaTypbl HA CKOPOCTh PEaKIUu.

Hudposas nabopaTopusi MO3BOJIIET peaM30BaTh MEXKIPEIMETHBIE CBA3H C JPYTHMMHU
MpeIMeTaMu  €CTECTBEHHOHAYYHOIO IMKJa, IOCKOJbKY JAaeT BO3MOXHOCTb BBINOJHSTD
MHTErpUPOBaHHbIE y4eOHbIE HCCIIeI0BAHUS TI0 €CTECTBEHHBIM HayKaM, IPUMEHSITh U OCBauBaTh
AJIEMEHTHI CTATUCTUKU ¥ UH(POPMAIIMOHHBIE TEXHOJIOTHH.

B mpomecce dopmupoBaHHS OKCIIEPUMEHTAIBHBIX YMEHHMM  y4YaIlIUHCS  YUUTCS
MPEACTABIIATH HHDOPMAITHIO 00 MCCIIETIOBAHUN B YETHIPEX BUIAX:

* B BepOaJlbHOM: OMNHCHIBATH OSKCIIEPUMEHT, CO3[aBaTh CJIIOBECHYIO MOJEIb
JKCIEpUMEHTa, (UKCHPOBaTh BHHUMAaHHME Ha HU3MEpSAEMbIX (U3WYECKUX  BEIMYMHAX,
TEPMHUHOJIOTHH;

* B TaOJIMYHOM: 3aIOJIHATH TAOJUIBI JaHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS TpaduKOB
(Ipu 3TOM y yyalmxcsi BOZHUKAET MEPBUYHOE MPEICTAaBICHUE O MaclliTadax BEIUYHH);

*B rpa(bnquKOM: CTPOUTH Fpa(l)I/IKI/I 10 TaOJMYHBIM JaHHBIM, YTO IIO3BOJIACT HepeflTH K
BBIIBUXKCHHIO TUIIOTE3 O XapaKTEPE 3aBUCUMOCTHU MEXKIOY (bI/IBI/I‘ICCKI/IMI/I BCJIIMYMHaAMH (HpI/I 3TOM
YUUTEIIb IIOKa3bIBACT IPECHUMYIICCTBO B BHU3yallH3alluH 3aBHCHUMOCTEH MCXKIY BCINMYWHAMH,
HarjsiJHOCTb U MHOFOMepHOCTB);

¢* B AaHAJIMTUYCCKOM (B BHUAC MAaTCMAaTHYCCKHUX ypaBHeHPIfI)Z INPpUBOJUTb MATEMATHYCCKOC
OIMKMCAaHUC B3aNMMOCBA3HU (1)I/I3I/I‘I€CKI/IX BCINYHNH, MAaTCMAaTH4YCCKOC 0606H_IGHI/IG MOJIYYCHHBIX
PE3yIbTATOB.

Hudpossle 1aboparopuu MO3BOJSIOT CYHIECTBEHHO SKOHOMHUTH BpEMs, KOTOPOE MOKHO
MOTPAaTUTh Ha (OPMHUPOBAHUE HCCIEIOBATEIBCKUX YMEHHM YUYallUXCs, BBIPAKAIOIIUXCS B
CHEAYIOIIUX AEHUCTBUSAX:

* OMpeielieHne POOIIeMBI;

* IOCTAaHOBKA MCCIIEI0BATEIbCKON 3a/1a4H;
* IJITAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOEHHE MO/IEIIEH;

¢ BBIABHMXXCHUEC THIIOTEC3,



* SKCIIEPUMEHTAJIbHAS TPOBEPKA TMIIOTES;
* aHaJIM3 JAHHBIX YKCIIEPUMEHTOB WJIN HAOIIOCHHMI; ® (OPMYITUPOBAHHE BBIBOJIOB.

8. B OPTAHU3ALIMOHHOM PA3JIEJIE B nynkte «3.1.Y4eOHBIN IUIaH OCHOBHOTO
obOmero oOpazoBanusi» mnoanyHKT «3.1.1. Kanennmapuerii y4eOHbBIH Tpapuk» 100aBUTH
CIIEYIOIIMM COJEpKaHMEM: B KaHUKyJIsIpHOE BpEMs M BO BpPEMsl JIETHErO 03J0POBHUTEIIBHOIO
otnpixa B LlenTpe oOpa3oBaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOIMYECKON HalpaBiIeHHOCTEH
«Touka Pocra» Oynyr QpyHKIIMOHHPOBATH 00BEIUHEHUST 00ydatomuxcs. OYHKIUN U pErJaMeHT
UX JIEITETLHOCTH OYZIET 3aKperieH COOTBETCTBYIOIMMH JOKyMEHTaMHU. Takke B KaHUKYIIPHOE
Bpemsi B LleHTpe 0Opa3oBaHMs €CTECTBEHHO-HAYYHOM W TEXHOJOTMYECKOW HamlpaBlI€HHOCTEH
«Touka Pocta» Oyzner mpoxoauTh MOArTOTOBKAa K OCHOBHBIM T'OCYAApCTBEHHBIM SK3aMEHaM IO
porpaMm u(pOBOro, ECTECTBEHHOHAYYHOI'0, TEXHUYECKOTO ¥ TYMaHUTApHOTO MpOouiIei.

9. B OPTAHU3AIIMOHHOM PA3JIEJIE B myakTe «3.1.Y4ueOHBIN IJIaH OCHOBHOTO
obmiero oOpa3zoBanus» MOAMYHKT «3.1.2. IlmaH BHEYpPOYHOW JEATEIHHOCTH» JIOOABHTH
cenyromuM conepxanueM: < B pamkax mcmosb3oBaHus o0opyaoBaHust LlenTpa oOpa3zoBanus
€CTECTBEHHO-HAYYHOW M TEXHOJIOrMYecKoil HampaBieHHocTeil «Touka Pocra» He menee 1/3
o0beMa BHEYPOUHOU JEATETBbHOCTH OOYy4JaIoOmMMXCS OPHEHTHUPOBAHO Ha TMOJJIEpKaHUE
€CTECTBEHHOHAYYHOU W TEXHOJOTHYECKON HAMpPaBICHHOCTEHW 00pa30BaTEIBHBIX MPOTPAMM, TIPH
3TOM 00BEM IpPOrpaMM €CTECTBEHHOHAYYHOW HampaBlIEHHOCTH cocTaBisieT He MeHee 20% ot
oOmrero o0bema BHEYPOUYHOU EATEILHOCTH. Ha Oaze MyHUIIUTIATBHOTO
00111e00pa30BaTEIFHOTO YUpEKACHUS MapKOBCKOW OCHOBHOM 00I11€00pa30BaTEILHOMN IIIKOJIBI
peanu3yloTcs  JIOMOJHUTENbHBIE —00I1Ie00pa3oBaTe/ibHbIe  OOIIepa3BUBAIOIINE  ITPOTPAMMBI
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBieHHOCTEW. BHeypouyHas neATebHOCTh B
KaHUKYJSIPHOE BPEMs MOJKET pealM30BbIBAThCA B paMKax TEMaTHYECKHUX Mporpamm (Jarepb ¢
JTHEBHBIM TNpeObiBaHHEeM Ha 0a3ze MyHUIIMNAILHOTO O0O0IIE00PA30BATENBFHOTO YUPEKACHUS
MapkoBcKoil 0CHOBHOM 00111€00pa30BaTeNIbHOM IIKOJIbI, B IOX0/1aX, MOE3KaX U T. 1.), @ TAaK¥kKe C
UCIOJIb30BaHWEM  oOopynoBanusi  LlenTpa  0o0pa3oBaHHS ~ €CTECTBEHHO-HAy4yHOU U
TEXHOJIOTHYECKON HampaBieHHocTel «Touka Poctay. IlpemycmMoTpeHo (yHKIIMOHMpOBaHUE
YUYEHUYEeCKUX 00beTMHEHNI B KaHUKYIsSIpHOE BpeMs Ha 6a3ze LlenTpa oOpa3oBaHms €CTECTBEHHO -
HAay4YHOM U TEXHOJIOTMYECKOM HampasieHHocTen «Touka Pocray.

B 1mensx KoMIIEKCHOTO COIIPOBOKIACHUA ACATCIIBHOCTH L[CHTpOB «Touxka pocTa»
neaaroraMm OCymeCTBJICHUC UCIIOJIb30BAHNEC HY6HI/IK3HI/II71 n y‘I66HO'MeTO,I[I/I‘leCKI/IX MaTcpruaioB
(HHCpr’KI_[I/II/I, MCTOJHUYCCKHUC HOCO6I/I${, I/IH(l)OpMaLII/IOHHLIe MaTepuajbl, NepeuUHn
PECKOMCHAYCMBIX JIMTCPATYPHBIX NCTOYHUKOB, BUACOMATCPUAIIBI 1 I[p.)l

e Pacnopsbxenne MunucrepctBa npocsenieHust Poccniickoin @enepaunn NeP-6 ot 12
suBapst 2021 roja o co3naHuM Ha 6a3e 0011e00paz0BaTENbHBIX OPraHU3aLUH, PACIIONOKEHHBIX B
CeNIbCKOM MECTHOCTM M MajblX TOpOJax, LEHTPOB O0Opa30BaHUS E€CTECTBEHHO-HAyYHOH W
TEXHOJIOTMYECKOM HAIIPABJIICHHOCTEH;

e Meroauueckue pPEKOMEHJAIMU IO CO3JAHHUIO pEervuoHanbHOM ceTu LleHTpos
oOpazoBanus L{udpposoro u rymanuraproro npodmieit «Touka pocta» Ha 0aze



00111e00pa30BaTENBHBIX OPraHU3aIMi CEIbCKON MECTHOCTH M MAJIBIX FOPOIOB (YTBEPKIACHBI
Munnpocgerienust Poccun 25.06.2020 Bb-174/04-Bn);

e C.B. JlosoBenko , T.A. Tpymmna «Peanusanuss o00pa3oBaTelbHBIX IPOrpamMM
€CTeCTBEHHOHAYYHOH M TEXHOJIOTUYECKOH HAINPaBICHHOCTEH MO (PU3MKE C HUCIOJIb30BaHUEM
obopynoBanus neHTpa «Touka poctay. Meroauueckoe mocodue. Mocksa, 2021»;

e B. B. bycnakoB , A. B. IlsiHeeB «Peanmzauus oOpa3oBaTelbHBIX I[pPOrpamMm
€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOM HAIPaBICHHOCTEH MO OMOJIOTMHU C UCIOJIb30BAaHUEM
obopynoBanus neHTpa «Touka poctay. Meroauueckoe mocodue. Mocksa, 2021»;

e JI. . becnanoB, M.B. JopodeeB «Peanuszanuss oOpa3oBaTeIbHBIX HpOrpaMm
CCTCCTBGHHOHaquOI\/JI M TEXHOJIOTUYECKOH HaHpaBHeHHOCTCﬁ 10 XMMHH C HCIIOJIB30BAaHUEM
obopynoBanus 1eHTpa «Touka poctay. Meroandueckoe mocodue. Mocksa, 2021».
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