[Tpunoxenue k [lpukazy
Ne 141 ot 01.09. 2021 1.
N3MEHEHUSA
B OCHOBHYIO 00pa30BaTe/IbHYI0 IPOrPAMMY OCHOBHOI'O 00111er0 00pa30BaHusA

B CBSI3H C OTKPbITHEM I[EHTPA 00Pa30BAHMS €CTECTBEHHO-HAYYHON U TEXHOJIOTHYeCKOoil
HanpasjeHHocTeld «Touka pocray, B HeJisix o0ecniedyeHUus peajauzanuu geaepaabHOro
npoekta «CoBpeMeHHas 1IK0J12» HAMOHAJIBHOI0 NpoeKkTa «O0pa3oBaHue».

Bo ncrnonmaenue CJIICAYIOINX HOPMATUBHBIX JOKYMCHTOB!:

e OenepanbHblil 3aK0H 0T 29.12.2012 No 273-D3 (pexn. ot 31.07.2020) «O6 obpazoBanuu
B Poccuiickoii @eneparumy (¢ u3M. U A0I., BCTyn. B cuiy ¢ 01.09.2020).

e [lacnopt HammoHansHOTO TIpoekTa «OOpasoBanue» (yTB. mpesunuymom CoBera IMpH
IIpesunenre P® mo cTparern4eckoMy pa3BUTHIO M HALMOHAIBHBIM IPOEKTAM, IIPOTOKOI OT
24.12.2018 Ne 16).

e ['ocynapcrBennas nporpamma Poccutickoit denepanuu «PazButue obpazoBanus» (yTB.
[TocranoBnenuem I[lpaButenbctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKJICHUM  rocygapcTBeHHOM  mporpammbl  Poccmiickoit ~ ®enepauuu  «Pas3Butue
00pa3zoBaHUN.

o [lpodeccuonanpupiii cranmapt «llemaror (memaroruueckass JesTEIBLHOCTH B
JIOIIKOJILHOM, Ha4daJIbHOM O0OIeM, OCHOBHOM o0O0IeM, cpeaHeM o0mieM 00pa3oBaHUM),
(Bocurarenp, yautens)» (pex. ot 16.06.2019) (Ilpukaz MunucTepcTBa Tpyda U COLMAIBHON
3aumTel PO ot 18 okta6ps 2013 1. Ne 544H, ¢ U3MEHEHUSMH, BHECEHHBIMHM IPHKA30M
Munuctepcera Tpyaa u couzamiutbl PO ot 25.12.2014 Ne 11151 u o1 5.08.2016 1. Ne 422H).

e IIpodeccuonanbubiii cranmapr «llemaror nomosHUTENEHOrO 0Opa3oBaHUS JAeTell U
B3pocibix» (IIpukaz MunucTepcTBa Tpyaa u conuanbHoi 3ammtel PO ot 05.05.2018 Ne 298n
«O06 yTBepxkaeHHM MpodeccuoHanbHOro cranjapra «llegaror nOMoJHUTETBLHOrO 0O0pa3oBaHUsA
JIeTEN U B3POCIBIX»).

o (denepanbHBIi TOCYAAPCTBEHHBIH 00pa30BaTENbHBIA CTaHJAPT OCHOBHOTO OOIIEro

oOpa3zoBanus (YTB. IpuKa3oM MuHUCTEpPCTBAa 00pa3oBaHus U Hayku Poccuiickoit @enepauu ot
17.12.2010 Ne 1897) (pen. 21.12.2020).

e MeToauueckne pPEKOMEHAANMU 10 CO3MaHUI0 ¥ (YHKIIMOHUPOBAHHUIO JETCKHUX
TexHonapkoB  «KBanTtopuym» Ha 0aze oOmieoOpa3oBaTenbHBIX  OpraHu3amuii  (yTB.
pacriopsbkeHrneM MunuctepcTBa npocsenieaust Poceutickoit @eneparnuu ot 12.01.2021 Ne P-4).

e Meroauueckue PEKOMEHJAMM MO CO3/IaHUI0 M (PYHKIIMOHHUPOBAHHUIO LIEHTPOB
mudppoBoro  obpaszoBanus  «IT-ky0»  (yTBepxkzIeHbl  pacmnopsokeHHeM  MuHHCTEpCTBa
npocseiienus Poccuiickoit ®enepanuu ot 12 stuBaps 2021 r. Ne P-5).



e Meroauueckue peKOMEHJANMM MO0 CO3JaHWI0 W (QYHKIMOHHPOBAHHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3aAIUsAX, PACHOJIOKEHHBIX B CEIBCKOM MECTHOCTH U MaJbIX
ropojiax, HEeHTPOB O00pa30BaHUS ECTECTBEHHO-HAYYHOW U TEXHOJOTMYECKOW HaIpaBlIEHHOCTEN
(«Touka pocrta») (YTBepKaAeHBI pacnopsbkeHHeM MUHHCTEpCTBa MpocBelieHus Poccuiickoit
Deneparuu ot 12 suBapst 2021 r. Ne P-6).

BHECTH B OCHOBHYI0 00pa30BaTe/IbHYI0 NMPOrPaMMy OCHOBHOIO 001lero o0Opa3oBaHusi M
cpeaHero o01ero o0pazoBaHus cJjeaylomye u3MeHEeHHs

1. B LIEJIEBOU PA3JIEJI B nyHKT «1.1. [IOACHUTEJIbBHASA 3AIINCKA» no6aBuTh
cienyrouiee coaepxkanue: Ha Oaze MyHuuumnanbHOro oO1ieoOpa3oBaTebHOTO YUPEKIACHUS
CemubpatoBcKoil cpeanelr o0meoOpazoBaTenbHON MIKOJIBI PocToBCKOTrO paiioHa SpociaBckoit
obnactu B 2021 roxy co3nan LlenTp oOpa3oBaHusI €CTECTBEHHO - HAYYHOW M TEXHOJIOTUYECKOU
HarnpaBiaeHHocTe "Touka pocra" (manmee - LleHTp) ¢ 1enbl0 pa3BUTUS Yy OOYYAIOIIUXCS
€CTeCTBEHHO - HAyYHOH, MaTEeMaTU4YEeCKOH, MH(OPMAIMOHHONH TPaMOTHOCTH, (POPMHPOBAHUS
KPUTUYECKOIO M KPEAaTUBHOI'O MBIIUICHNs COBEPUICHCTBOBAHUS HABBIKOB €CTECTBEHHO -
Hay4YHOU M TEXHOJOTMYECKOW HAIIPABICHHOCTEN.

IlenTp He sBIAETCS IOPUAMYSCKUM JUIIOM W JCHCTBYET IS JOCTHIKEHHUS YCTaBHBIX
ueneit MyHuIunansHoro o01eo0pa3zoBaTeabHOro yupexaeHus CeMuOpaTOBCKOW cpeaHein
obmieoOpa3oBarenpbHOM IIKOIBI PocToBCckOro paiiona SpociaBckoit obOmactu (mamee -
YupexaeHne), a Takke B IENSIX BBITOJIHCHHUS 3a/1a4 U IOCTIKEHUS MTOKa3aTesiel U pe3ysIbTaToB
HanoHanbHOTO mpoekta "OOpazoanue". LleHTp B cBoel JEATEIBHOCTH IOJYHHSICTCS
nupekTopy MyHununaasHoro oo6meo0pa3zoBaTenbHOTO yupexaeHus CeMuOpaToBCKOM cpenHen
0011e00pazoBaTesbHON MIKOJIBI POocTOBCKOTrO paiiona SpociaBckoil 001acTu.

e, 3axa4n, pyHKuuu gesarejabHocTy LlenTpa

OCHOBHOH LEBI0 IEATENBHOCTH LIeHTpa sABISETCS COBEPLICHCTBOBAHUE YCIOBHUH JUIS
MOBBIIIEHUS] KauecTBa 00pa3oBaHMsl, PACUIMPEHHs] BO3MOXKHOCTEH OOy4aromuxcs B OCBOCHUH
y4eOHBIX MPEIMETOB €CTECTBEHHO - HAYYHON U TEXHOJOTHYECKOM HAIpaBICHHOCTEH, MPOrpamMm
JIOTIOJTHUTEIBHOTO 00pa30BaHMUsl €CTECTBEHHO - HAYYHOM M TEXHUYECKOW HampaBJIeHHOCTEH, a
TaK)Ke JUJIsl IPaKTUYeCKOW oTpaboTKM ydeOHOro mMarepuaia 1o y4eOHbIM npeaMeraM "duzuka',
"Xumus", "buonorus" c wucnonb3oBaHHEM NpUOOpeTaeMOro oOOOpYIOBaHUS, PACXOIHBIX
MaTepHaJIoB, CPEACTB O0YUEHHS U BOCIIUTAHMUS.

3agauamu LlenTpa siBasiloTes:

e peanu3alys OCHOBHBIX O00IIE0Opa30BaTENbHBIX MPOrpaMM MO Y4eOHBIM IperMeTam
€CTECTBEHHO - HAy4YHOH M TEXHOJIOTMYECKOM HAIpaBJIEHHOCTEH, B TOM YHCJIE B paMKax
BHEYPOUHOI1 1eATEIbHOCTH 00yYaIOIINXCS:

L4 pa3pa60TI<a " pcaji3alvsa pasHOYPOBHCBLIX JOINOJIHUTCIIBHBIX O6I.I.ICO6pa3OBaTC.HBHBIX
nporpamm €CTCCTBEHHO - HaquOﬁ U TeXHHUYECKOI HaHpaBHCHHOCTCﬁ, a TaKXKXC UHBIX MIPOrpamMmMm,
B TOM YHCJIC B KaHI/IKy.]'ISIpHI)II\/'I nepuon.

® BOBIICUCHHE OOYYAIOMIMXCA MW TIEAaroru4ecknx pabOTHHKOB B TPOEKTHYIO
JIeSATETLHOCTh: ® OpraHu3aIis BHEYYCOHON NeATeIbHOCTH B KAHUKYJISIPHBIN TIEPHO/I, pa3paboTka
W peanu3alnys COOTBETCTBYIOIIMX OOpa3oBaTENbHBIX MPOrpaMM, B TOM YHCIE JJIs Jlarepeu,
OpraHM30BaHHBIX 00Pa30BATEIHHBIMU OPTAHU3ANMSIMH B KAHUKYJISPHBIN TIEPUOI:



® MOBBINICHUE TTPO(HECCHOHATHFHOTO MACTEPCTBA IMEJarormueckux padoTHUKOB LleHTpa,
peaM3yIONNX OCHOBHBIC U JIOTIOJTHHUTENbHBIC 00IIeoOpa3zoBaTenbHble porpammbl. Co3naHue
nentpa «Touka pocrta» mnpennonaraeT pa3BUTHe 00pa30BaTENbHOM HMHPPACTPYKTYPHI
o0uieo0pa3oBaTeabHOM OpraHu3alMd, B TOM YHKCJIE OCHAIleHHe o0011eo0pa3oBaTeIbHON
OpraHu3aIuu:

* 000pyIOBaHMEM, CpeICTBaMU OOYyYEHHs W BOCHUTAHMS JUIsl MU3ydeHHUS (B TOM 4YHCIE
AKCIIEPUMEHTANILHOT0) MPEAMETOB, KYpCOB, JUCHMIUIMH (MOAYJEH) eCTECTBEHHO-HAyYHOU
HANpaBICHHOCTH NPU  pealu3ali  OCHOBHBIX  00IIe00pa3oBaTENbHBIX IMPOrpaMM U
JOTIOTHUTEJIBHBIX ~ 00I1e00pa3oBaTeNIbHBIX MPOrpaMM, B TOM 4HCIE JJS  pPacCHIMpPEHUs
coJepKaHus y4eOHBIX mpenaMeToB «Pusnkay, «Xumusny, «buomorusy;

* 000pyIOBaHMEM, CPEACTBAMU OOYYEHHUS M BOCIUTAHHS JJIS peau3alliyl MpOrpamMMm
JIOTIOJIHUTEIBHOI0 00pa30BaHUs €CTECTBEHHO-HAYYHOM HANpaBICHHOCTH;

¢ KOMIIBIOTCPHBIM U MHBIM O60pyIIOBaHI/IGM.
]_IeHTp JJIA JOCTHIKCHUS LCJIM U BBIIIOJIHCHUSA 3a1a4 BIIPABC B3aHMOHeﬁCTBOBaTLZ
-pa3siin4HbIMU O6pa3OBaTeJII)HI)IMI/I oprann3alysiMmy B (1)OpM€ CETECBOI'O B331/IMOIIGI7[CTBH$U

-C HMHBIMH OOpa30BaTEIbHBIMU OpraHU3alUsIMH, HAa 0a3e KOTOPBIX CO3JaHbl ILIEHTPHI
00pa30oBaHUs €CTECTBEHHO - HAYYHOW U TEXHOJIOTMYECKOM HanpaBieHHocTel "Touka pocta";

-c (enepanbHBIM OINEPATOPOM, OCYIIECTBISIOMUM (YHKIMU 10 HHPOPMALUMOHHOMY,
METOAMYECKOMY M  OpraHU3alMOHHO-TEXHHUYECKOMY COIPOBOXKIACHHUIO MEPONpPUATHUH IO
CO3laHMI0 M (YHKIMOHMPOBAHHUIO IIEHTPOB  OOpa30BaHMs  €CTECTBEHHO-HAy4HOH U
TEXHOJIOTHYeCKON HampasieHHocTel "Touka pocta", B TOM yucie MO BONpPOCAM IOBBIIIEHUS
KBAJTM(PUKAIUU TeJarOTHYeCKUX paOOTHHUKOB;

- C O6y‘laI-OH_[I/IMI/ICH U poAUTCIIIMU (3aKOHHBIMI/I HpeI[CTaBI/ITeJ'I}IMI/I) o6yqa}om1/1xc;1, B
TOM YHUCJIC C TPUMCHCHUCM JUCTAHIIUOHHBIX 06pa303aTeanmx TEXHOJIOTHH.

2. B IIEJIEBOM PA3JIEJIE B nynkre «1.2. Ilnanupyemble pe3ynbTaThl OCBOCHHS
00ydJaronMMucs OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMBI OCHOBHOTO OOIIETO 0O0pa3oBaHU»
noanyHkT «l1.2.2. JIuuHOCTHBIE pe3yJabTaTbl OCBOEHHS OCHOBHOW  00pa3oBaTeNbHOMN
IPOTPAMMBI» KOHKPETH3UPOBATh CIEAYIOUINM YTOYHEHHBIM COIEPKaHUEM:

[Inanupyembie pe3yabTaThl OCBOCHHUS YYEOHOTO mMpeaMeTa «XMMHS» C OMHCAHHEM
VHHUBEpPCAIbHBIX YUeOHBIX JeHCTBHI, JocTUraemblx oOydaromumucs 8-9 kimaccoB (¢
HCIIOJIb30BaHUEM obopynoBaHus neHTpa  oOpazoBaHUS €CTECTBEHHO-HAYYHOI u
TEeXHOJIOrnueckoil HanpapieHHocTel «Touka Poctay)

Jluunocmmuouie pe3yiomambsl

OOyyaromuiics MOTYYUT BO3MOXKHOCTH JUIsl (DOPMHUPOBAHMS CIENYIOMIMX JTUYHOCTHBIX
YV

ompe/ieJIeHue MOTHBAITMY U3YYCHHUST yueOHOTO MaTepHraa;

OIICHHUBAHHC YCBaI/IBaeMOFO yqe6Hor0 MaTepI/Ia.na, NCXO0OA N3 COIINAJIBHBIX U JINMYHOCTHBIX
LIGHHOCTEH;



MOBBILIEHUE CBOEro 00pa30BaTENbHOTO YPOBHS U YpPOBHS TOTOBHOCTH K H3YyYEHHUIO
OCHOBHBIX UCTOPHYECKHUX COOBITUM, CBI3aHHBIX C Pa3BUTHEM XUMHH U OOLIECTBA;

3HAHUC ITPaBUJI IOBCACHUA B I-Ip63BIJI‘-L':II~/’IHBIX CUTyalluiX,
OLICHUBAHUEC COHHaHBHOﬁ 3HAa4YNMOCTH HpO(l)eCCHfI, CBA3aHHBIX C XHMHCﬁ;

BIIQJICHUE TMpaBWiIaMu O€30MacHOro oOpameHus ¢ XUMHYECKHMMH BEIISCTBAMHU U
000pyI0BaHKEM, TTPOSIBIICHUE IKOJIOTUYECKON KYJIbTYPBHI.

[Tnmanupyemble pe3ynbTaThl OCBOEHHUS ydeOHOro mnpeamera «@PH3HKa» C ONUCAHHEM
YHHUBEPCAJBHBIX Y4YEOHBIX JEHCTBHIA, JOCTHraeMbIX oOydarommmucs 7-9 kmaccoB (c
UCIOJIB30BAaHUEM  OOOpYIOBaHUS  IEHTpa  OOpa3oBaHMsl  E€CTECTBEHHO-HAYYHOW  H
TEXHOJIOTHYECKOM HampaBiieHHOocTel «Touka PocTtay)

Jluunocmmuoie pe3yiomambl

OOyuaronuiicsi MOJIy4UT BO3MOXKHOCTH Ui (POPMHUPOBAHMS CIEAYIOMIMX JTHYHOCTHBIX
pE3YJIbTaTOB:

pa3BUTHE  TIO3HABATECIILHBIX  WHTEPECOB,  HMHTEIUICKTYAJIIbHBIX U TBOPYECKHUX
CIIOCOOHOCTENH;

yOeKIEHHOCT, B BO3MOXHOCTH TO3HAaHHS MPHPOJBI, B HEOOXOAWMOCTH Pa3yMHOTO
UCIIOJIb30BAHUS JOCTHKCHUI HAYKH M TEXHOJOTHMH Ul JNAIbHEHIIEro pa3BUTHS YEIOBEYECKOTO
o0IecTBa, yBa)KEHHE K TBOPLIAM HAyKH M TEXHUKH, OTHOIICHHE K (M3HKE KaK K JJIEMEHTY
0011e4eI0BEYECKOI KYIbTYpHI;

CaMOCTOATCIIbHOCTD B HpI/I06peTeHI/II/I HOBBIX 3HAHUH U MPAKTUYCCKUX YMCHI/If/’I;

TOTOBHOCTH K BBI60py JKU3HCHHOI'O IIYTU B COOTBETCTBUU C COOCTBEHHBIMH HHTCpECaMU
U BO3MOXKHOCTSIAMH,

MOTHBAIIUA O6p330BaTeJ'II>HOI71 ACATCIIBHOCTH Ha OCHOBC JIMYHOCTHO OPUCHTUPOBAHHOI'O
noaxonaa,

¢dbopMHpOBaHHE IIEHHOCTHOTO OTHOLIEHMS JApPYr K Jpyry, K Y4YUTEI0, K aBTOpaM
OTKPBITHI U N300peTeHNil, K pe3ybTaTaM 00yueHusl.

3. B IHEJIEBOM PA3JIEJIE B nynkte «l1.2. Ilmanupyemsble pe3ynbTaTbl OCBOEHUS
00y4aromyUMHUCsT OCHOBHOW 00pa3oBaTeIbHON NMPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHM»
noanyHkT «l1.2.3. Meranpeamernoie pesynbrarel  ocBoeHMs OOIID»  kKoHKpeTH3mpoBathb
CJIEIYIOIIUM YTOYHEHHBIM COJIEpKaHUEM:

[Tmanupyemble pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «@PH3HMKa» C ONMHCAHHEM
VHHUBEpPCAJIbHBIX YUeOHBIX JEHCTBMI, JocTUraemblx oOydaromumucs 7-9 kimaccoB (¢
UCTIOIb30BaHUEM  OOOpYZOBaHUS  IIeHTpa  OOpa3oBaHHsI  €CTECTBEHHO-HAYYHOW |
TEXHOJIOTHYeCcKOoi HampaBieHHocTel «Touka Poctay)

Memanpeomemmboie pe3yiomamnol

OOyuaromuiics  MOJXYYUT  BO3MOXKHOCTh Uil (OPMHPOBAHUS  CIEAYIOIIHUX
MeTanpeMETHBIX PE3yJIbTaTOB:



* OBJIAQJICHUE HABBIKAMHU CAMOCTOSATEIBLHOTO MPHOOPETCHUST HOBBIX 3HAHWM, OPTaHU3alluN
yueOHOUM JeATENbHOCTH, IIOCTAHOBKH II€Jei, IUTAHUPOBAHMS, CAMOKOHTPOIS U OIEHKHU
pe3ybTaTOB CBOEH JACSATENBHOCTH, YMEHUSMH MPEJIBHUIECTb BO3MOXXHBIC PE3YJIbTaThl CBOUX
JIEHCTBHI;

* IOHMMAaHHUE PA3TUINA MKy UCXOIHBIMU (DAKTAMU W TUTIOTE3aMHU JIJIsl UX OOBSICHEHHUSI,
TEOPETHUYCCKUMHU MOJICISIMU U pealbHBIMH 00bEKTaMH, OBJIAJICHUE YHUBEPCATbLHBIMU YIeOHBIMU
I[CﬁCTBPISIMH Ha OpuMepax rumnoTe3 i O6’b$ICHeHI/I$I HN3BCCTHBIX q)aKTOB 158 BKCHepHMeHTaHbHOﬁ
MPOBEPKU BBIJIBUTAEMBIX THUIOTE3, pPa3paOOTKU TEOPETUUYECKUX MOJIEICH MPOIECCOB WU
SIBIICHHI,

* popmMupoBaHuEe yMEHUN BOCIPUHUMATH, IepepadaThIBaTh U MPEIbABIATH HHPOPMAIIIO
B CJIOBECHOH, 00pa3HOHM, CHMBOJMYECKOW (hopMax, aHaIU3UpoOBaTh U MepepadaTbiBaTh
MOJIyYEHHYIO HH(POPMAIMIO B COOTBETCTBUU C IOCTABJICHHBIMH 33/1a4aMU, BBIIECIATH OCHOBHOE
CoJIepKaHuEe TPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHl Ha IOCTABJIEHHBIE BOIMPOCHI U
U3JIarath ero;

® HpI/IO6p€TCHHC OIIbITa CaMOCTOATCIIBHOT'O IIOMCKA, aHaJIn3a H 0T60pa I/IH(i)OpMaI_[I/II/I C
HCIIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHHKOB W HOBBIX PIH(bOpMaI_II/IOHHBIX TEXHOJOTUN s
PCIICHMA ITO3HABATCIIbHBIX 3a/1a4,

* pa3BUTUE MOHOJOTMYECKOW M JUAJIOTMYECKON peuu, YMEHHs BbIPAKaThb CBOM MBICIIH,
CIIOCOOHOCTH BBICIYUIMBAaTh COOECEIHMKA, MOHMMATh €ro TOYKY 3PEHHs, NpPHU3HABaTh MPaBO
Jpyroro 4ejoBeKa Ha MHOE MHEHHUE;

° OCBOCHUC HpI/IéMOB IIGIZCTBHIZ B HECTAaHAApPTHBIX CUTyaluix, OBJIAICHHUEC
9BPUCTUYCCKUMHU METOAAMU PCIICHUS HpO6J’I€M;

° (I)OpMI/IpOBaHI/Ie y'MeHI/If/’I pa6OTaTI> B I'pylIi€e € BBIIIOJHCHUCM PAa3JIMYHBIX COLUAJIBHBIX
pOJ'IGfI, MNpEACTaBJIAThL U OTCTAWUBATL CBOU B3TJIAABI U y6C)KI[CHI/I$[, BECTU JHUCKYCCHUIO.

Pezynamuenvie YY/[
OO0yyaromuiicst MoJIy4uT BO3MOKHOCTD /1711 GOPMUPOBAHUS CIEIYIOIINUX PEryIsSTUBHBIX Y'Y /1.

1. VYMeHue camMoCTOSITENLHO ONpPENENATh LeM OOydeHUs, CTaBUTh U (POPMyIHpPOBAThH
HOBBIE 33/ayd B y4€0e M IMO3HABATEIbHOW JEATENbHOCTH, Pa3BUBAaTh MOTHBBI U
MHTEPECHI CBOEH MTO3HABATEIBHOU JIEATEIbHOCTH.

OOyyvaromuiicss CMOXKET:

* aHaNIM3MPOBATh CYLIECTBYIOIIME M IUIAHUPOBaTh Oyaymue oOpa3oBaTelIbHbIE
pE3yJIbTaTHI;

° I/I,Z[CHTI/I(I)I/II_II/IPOBB.TB COOCTBEHHBIE HpO6HCMLI " opCaACyIATh INIaBHYIO Hp06J'IeMy;

* BBIJIBUTATh BEPCUU peIIEHUs] MpoOIeMbl, (OPMYIUPOBATh TMIIOTE3bI, MPEIBOCXHUILATD
KOHEUHBIN pe3yJbTarT;

* CTaBUTH LIeJIh JEATEILHOCTH Ha OCHOBE OMpPENeIEHHON MpOOIeMBbl U CYIIECTBYIOIIUX
BO3MOXKHOCTEH;



* (dopMmynupoBaTh y4yeOHBbIE 3aJayd KaK IIaru JOCTH)KEHUS IIOCTAaBJICHHOW LIeJU
NesITeNIbHOCTH;

* 000CHOBEIBATH LEJICBBIC OPUCHTUPBI U MPUOPUTETHI CChUIIKAMHW Ha IIEHHOCTH, YKa3bIBas
1 000CHOBEIBAs JIOTUYCCKYIO IMOCJICA0BATCIIbHOCTD IAros.

2. YMeHHE CaMOCTOSITENbHO IUIAHUPOBATh MYTH JOCTH)KCHUS IIEJieid, B TOM YHCIE
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Hambosee 3(h(HeKTUBHBIE CIIOCOOBI PEHICHUs
y4eOHBIX M MMO3HABATEIbHBIX 3a7a4. O0yJaromuics CMOXKET:

* ompenensaTh HeoOxoaumoe(ple) AeHCTBHE(S) B COOTBETCTBHM C Y4eOHOH W

[I03HABATEJIbHOM 337ja4aMy M COCTABJIATH aJITOPUTM €ro(MX) BBIIIOJIHEHUS;

* 000CHOBBIBAaTh U OCYIIECTBISATH BBIOOp Hambosee 3PPEKTUBHBIX CHOCOOOB PELICHHS
y4eOHBIX U TO3HABATEIBHBIX 33/1a4;

* OMNpeAeNsATh/HaXOquTh, B TOM YHUCIE M3 TMPEUIOKEHHBIX BapHAHTOB, YCIIOBUS IS
BBITIOJIHCHUS Y4ECOHOW U MTO3HABATEIHHON 3a/1a4;

* BBICTpaWBaTh >KU3HEHHBIC IUIAHBI HA KPAaTKOCPOUHOE Oyayiiee (3asBIsATH IICJIEBBIC
OPUEHTHUPHI, CTaBUTh aJ€KBaTHbIE WM 3a/lauyd M MpeJjaratb IEHCTBUS, yKa3blBas U
00OCHOBBIBAS JIOTHYECKYIO TTOCTIEA0BATEIbHOCT I11arOB);

* BEIOUpATh U3 MPEJIOKEHHBIX BAPHAHTOB M CAMOCTOSITENIbHO UCKATh CPEJCTBA/PecypChl
JUTSL pEIISHUS 3a/1a91/ TOCTHKCHUS 1IETH;

¢ COCTaBJIATHL IIJIaH PCHICHUA Hp06JIeMI)I (BI)IHOJIHeHI/DI IIPOCKTa, IIPOBCACHHA
HCCTIe0OBaHUSA);

* OIpeneNsITh NOTEHIUAIbHbBIE 3aTPYAHECHMSI MPU PEIICHUU y4eOHON U MO3HABaTEJIbHOMN
3a/1a4d U HaXOJUTb CPEACTBA I UX YCTPAHEHUS,

* OINHUCBHIBaTH CBOM OMBIT, OoQopMiIsist ero Juid meperayd JAPYrMM JIIOJSM B BHIE
TEXHOJIOTUY PEIIECHUs MPAKTUUECKUX 3a7jau OIPEJeIEHHOrO KIacca;

* I[UIAaHMpPOBaThb U KOPPEKTUPOBATh CBOIO HWHIUBUAYAIbHYIO 00pa3oBaTENIbHYIO
TPAcKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM JICHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH JACATEIBHOCTH B IPOLIECCE NOCTHXKECHHUS PE3ylbTara, ONPENENATh
CHocoObl  JIeHCTBUH B  paMKax MPEUIOKEHHBIX YCIOBUH U TpeOoBaHUIA,
KOpPPEKTUPOBaTh CBOU JEHCTBHS B COOTBETCTBUH C W3MEHSAIOIICHCS CUTyaluei.
OO0yuaromuiicsi CMOXKET:

* ONpeneNsATh COBMECTHO C II€aroroM M CBEPCTHUKAMH KPUTEPUM IUIAHHPYEMBIX

Pe3yabTaTOB U KPUTEPHH OLIEHKU CBOEH yUeOHOU AeATeNbHOCTH;

¢ CUCTCMATU3NPOBATH (B TOM YHUCIJIC BBI6I/IpaTB HpHOpI/ITCTHLIC) KpUTCPUHN TINIAHUPYCMbBIX
PE3YJIbTATOB U OLICHKU CBOGH ACATCIIBHOCTH,

* OTOMpaTh HHCTPYMEHTHl JJs1 OIICHWBAaHUS CBOEW JEATENbHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTU B paMKaXx MPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;



* OLIEHUBATh CBOIO JIEATEIILHOCTh, ApTYMEHTUPYS IPUUYHUHBI JOCTH)KEHUS WU OTCYTCTBHS
IUIAHUPYEMOT'O Pe3yJIbTaTa;

* HAXOJWUTh JOCTATOYHBIE CPEACTBA [UIsl BBINOJIHEHHUS Y4eOHBIX JCHCTBHI B
M3MCHSIFOIICHCS CUTYAITUU U/WIIA TIPH OTCYTCTBUH IUITAHUPYEMOTO Pe3yJIbTaTa;

* paboTasi Mo CBOEMY IUJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JEATEILHOCTh HA OCHOBE
aHaJIM3a M3MEHEHWM CHUTyallud IS TOJYy4YeHHUs 3allJIAaHMPOBAHHBIX XapaKTEPUCTUK
MIPOYKTa/pe3ynbTara;

* YCTaHABJIMBATh CBSI3b MEXIY TOJYYECHHBIMU XapaKTEPUCTHUKAMU MPOIyKTa U
XapaKTepUCTHKaMHU TIpoliecca JACSITeIbHOCTH U IO 3aBEPIICHUU  JEeSTeIbHOCTH
npejyiaraTh HU3MEHEHHE XapaKTePUCTHK TMpolecca ISl TOJYUYEHHS  YJIYYIIEHHBIX
XapaKTePUCTHUK MPOAYKTa;

¢ CBCpATH CBOH JEUCTBUS C IEIbI0 H IIpu HCO6XO,I[I/IMOCTI/I HCIIPABJIATDb OIINOKHU
CaMOCTOSATCIIbHO.

4. YMeHME OLEHUBATh IPABWIBHOCTb BBINOJIHEHUS Y4e€OHOW 3ajayd, COOCTBEHHBIE
BO3MOKHOCTH €€ petieHus. OOy4Jarommiicss CMOXKET:
* ONPEICISITh KPUTEPHH MTPABUIBHOCTH (KOPPEKTHOCTH ) BBITIOJHEHUS Y4eOHOU 3a/1a4H;

¢ aHaJIu3UpoBaTb U 000CHOBEBIBATH IMPUMCHCHUC COOTBCTCTBYIOLIICI'O HHCTPYMCHTAPUA
JJIs BBIIIOJITHCHUA y‘l€6HOI71 3aJa4u,

* cBOOOJIHO I10JIb30BATHCS BHIPAOOTAaHHBIMU KPUTEPUSIMU OLIEHKH M CAMOOLICHKH, UCXOMS
U3 LIE€JIU U UMEIOLIUXCS CPEJICTB, pa3iinyasi pe3ysibTar U criocoObl IeHCTBUM;

®* OHOCHHUBATHL IIPOAYKT CBOCH JACATCIIBHOCTH 110 3aJJaHHBIM H/UIU  CaMOCTOSATEIHHO
OHpGI[GJ'IéHHBIM KpPUTEPUIM B COOTBETCTBUH C LCIbIO ACATCIIBHOCTH,

* 000CHOBBIBATh JOCTHKUMOCTH LI€JIM BBIOPAHHBIM CIIOCOOOM HAa OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

* (QukcupoBaTb U aHaJIM3UPOBATh JUHAMHKY COOCTBEHHBIX OOpPa30BaTEIbHBIX
pE3yJIbTaTOB.

5. Bnamenume oOcCHOBaMHM CaMOKOHTPOJSl, CaMOOLCHKH, TMPHUHATHA pELIeHUH U
OCYILECTBIICHHUSI OCO3HAaHHOTO BbIOOpa B y4eOHOM M MO3HABATEIbHOH JEATEIBLHOCTH.
OO0yuaromuiicsi CMOXKET:

* HaOdOAaTh M aHAJU3UPOBATH COOCTBEHHYIO YUe€OHYI0 M  II03HABAaTEIbHYIO

JeSTeNbHOCTD U ICATEIBHOCTD IPYTUX 00YYaOLINXCsl B MPOLIECCE B3aUMOTIPOBEPKU;

* COOTHOCHUTb pEaJIbHBIE W  IUIAHUPYEMbIE  pe3yJbTaTbl  HWHAUBUIYAJIbHOMU
00pa3oBaTenbHOMN JAESTEIHHOCTH U JIEIaTh BBIBOIBI;

¢ IPUHUMAaTh PCIICHHUC B y‘-IC6HOI71 CUTyallul U HECTHU 34 HCTO OTBCTCTBCHHOCTD,

* CaMOCTOSITEJIBHO ONPEAEINIATh NPUYMHBI CBOETO YCIIEXa WM HEYCIleXa M HaxOIUTh
CIOCOOBI BBIXO/1a U3 CUTYallMH HEYCIIeXa;



* PETPOCHEKTHBHO OIPENEINATh, KaKUe IEMCTBUS MO pEIIeHUI0 Y4eOHOW 3ajaud WM
napamMeTpsl 3TUX ACUCTBUI NPUBEIM K TOJYYECHHIO MMEIOIIErocs MpOoAyKTa yueOHOM
NESTEIIbHOCTH;

* JICMOHCTPHPOBATh NPUEMBI PETYISALIUN TCUXO(U3NOIOTHICCKUX/IMOIIMOHATLHBIX
COCTOSIHUH JuIst  JocTiokeHHs 3¢ dekra ycnokoeHus (YCTpaHEHHS SMOIUOHAIBHOM
HanpspDKEHHOCTH), 3¢ deKTa BOCCTaHOBJICHHUS (OCTA0ICHUS TPOSBICHUA YTOMJICHUS),
a¢ddexra akTHBU3AMH (TTOBBIIICHHUS TICUX0()HU3NOIOTHYECKON PEAKTHBHOCTH ).

Ilo3nasamenvuvie YYJ/] OOydarouuiics TOJYYUT BO3MOXKHOCTH i (POPMHPOBAHUS
CIEAYIOLIMX MTO3HABaTENbHbIX Y'Y JI.

1. YMeHnue ompenensarb MOHSATHS, CO3[aBaTh OOOOIICHMS, YCTAaHABJIMBATH AHAJIOTHH,
KJaccu(UIuUpoBaTh, CaMOCTOSTETIBHO BBIOMpPATh OCHOBAHHUA M KPUTECPHH IS
KJIaCCI/I(l)I/IKaIII/II/I, yCTaHaBJH/IBaTB HpI/I‘-II/IHHO-CJICI[CTBeHHI)IC CBiA3H, CTpOI/ITI)
JIOTUYECKOE PACCYXKIACHHE, YMO3aKJIoueHue (MHAYKTUBHOE, JEAYKTHBHOE, IO
aHAJIOTUU) U JieJaTh BbIBOABI. OOyUarOIUACs CMOXKET:

* 1oAOUpAaTh CI0BA, COMOAUYUHEHHBIE KIIFOUEBOMY CIIOBY, OIIPEICIISIIOIINE €ro MPU3HAKU U

CBOMCTBA;

®* BBICTpauBaTb JIOTHUYCCKYHO HCIOYKY, COCTOAINYIO M3 KIHOYCBOro CJIOBa U
CONOJUMHEHHBIX E€MY CJIOB;

* BBIICIIATH OOUIMI TPU3HAK JBYX WIM HECKOJBKHX IPEIMETOB WM SBJICHUU U
OOBACHATH UX CXOICTBO;

* 00BEOUHATH MpEAMEThl W SBJICHHUS B TIPYyHIbl IO ONpeAeNEHHBIM NpU3HAKaM,
CpaBHMBaTh, KJIACCU(PUIMPOBATH U 000011aTh (HDaKThI U SIBICHMUS;

* BBIJICTISITH SIBIIGHUE U3 OOIIETO psijia IPYTUX SIBICHUM;

® OIIpCACIATH O6CTO$ITGHI)CTB3, KOTOPLIC NPpCAIICCTBOBAIM BOSHUKHOBCHHUIO CBA3U MCKIAY
SABJICHUAMH, HN3 OTHUX 00CTOSITEILCTB BBLACIIATH OINPCACIIAOIINC, CIIOCOOHBIC OBITh
HpPI‘-IHHOﬁ JAaHHOT'O SABJICHUS, BBISBJIATE IPUYHUHBI U CIICACTBUSA ﬂBJ'IGHHfI;

* CTPOUTH pPaCCYXJEHHE OT OOMIMX 3aKOHOMEPHOCTEM K YAaCTHBIM SIBJICHHSM U OT
YAaCTHBIX SBIIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH pPacCyXJIeHHE Ha OCHOBE CPABHEHUS MIPEIMETOB U SBICHUH, BBIJEIAS IPU 3TOM
o01re MpU3HaKY;

* u3Narath INOJYyYEHHYIO HH(OPMALUIO, UHTEPHPETUPYSd €€ B KOHTEKCTE pelIaeMoil
3a/1a4u;

* CaMOCTOSITEIBHO YKa3bIBaTh Ha HH(OPMAIIHIO, HYKAAIOLIYIOCS B IPOBEPKE, MpeiaraTh
Y IPUMEHATH CIIOCO0 MPOBEPKU JJOCTOBEPHOCTH MH(OpMALINH;

° Bep6aJ'II/130BaTB OMOIIMOHAJIbHOC BIICYATICHUEC, OKa3aHHOC HAa HCI'O UCTOYHUKOM;

* 0O0BACHATH SABJICHUS, TIIPOLCCChI, CBA3UM U OTHOIICHHSA, BBIABISICMBIC B XOIC
MMO3HABATEILHOM M MCCIEOOBATEIbCKON JeSITEIhHOCTU (HpI/IBO,Z[I/ITB OOBSICHEHHE C



n3MeHeHneM (GOpMBl  MPEACTABICHUS; OOBACHATH, JACTAIM3UPYSA WM 00001Ias;
OOBSCHSTH C 3aJJaHHON TOYKU 3PCHHUS ),

¢ BbIABJIATD U HA3BIBATb IIPUYNHBI CO6I)ITI/I$I, SBJICHUS, B TOM YHUCJIIC BO3MOJKHBIE/HanboJee
BCPOATHBIC IPHUYNHBI, BO3BMOKHBIC ITOCJICACTBUA SaﬂaHHOﬁ IIPUYUHEBI, CaMOCTOATCIBHO
OCYHICCTBJIAA HpI/I‘-II/IHHO-CJIGIICTBCHHBIf/’I aHaJIn3,

¢ JIcJIaTb BBIBOJ Ha OCHOBC KPUTHUYCCKOI'O aHAJIM3a Pa3HbIX TOYCK 3pCHUSA, IIOATBCPKIAATH
BBIBOJL COOCTBEHHOH apryMeHTauHeﬁ NN CaMOCTOATCIIbHO IMOJIYYCHHBIMHA JaHHBIMH.

2. YmMenue co3gaBaTb, NMPUMCEHATh U HpCO6p330BHBaTB 3HaKM U CHMBOJIbI, MOACIHN U
CXEMBbI U1 pEIICHUA y‘Ie6HbIX U I1I03HABAaTCJIbHBIX 3a/1a4. O6yqa101u1/117lc;1 CMOXKCT:
* 0003HaYaTh CUMBOJIOM U 3HAKOM npeamMeET /U SIBJICHUC,

® OIpEaAcCATh JOTMYCCKUE CBA3HM MCEXKAY HNpEaAMETaMu /U SABJIICHUSMU, 0003HaYaTh
JaHHBIC JIOTUYCCKUEC CBA3U C IIOMOIIIBIO 3HAKOB B CXEMC,

* cO3/1aBaTh aOCTPAKTHBIN WM PealbHBINA 00pa3 MmpeaMeTa /il SBICHNUS;
* CTPOUTH MOJICITH/CXEMY Ha OCHOBE YCIIOBHH 3a1a4 M/WIH CIIoco0a e€ perieHus;

* co3/1aBaTh BepOaJIbHbBIC, BEIICCTBEHHbIE M MH(POPMAIIMOHHBIE MOJEIU C BbIACICHUEM
CYIIECCTBCHHBIX XapaKTEPUCTHK OOBEKTA JUIS ONPEACICHHS Croco0a perieHus 3aJaqyd B
COOTBETCTBHUH C CUTYyallUEH;

* 1peoOpa3oBhIBAaTh MOJICIU C IICIBI0 BBISBICHUS OOIIUX 3aKOHOB, OINPEACISEOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

* NIEPEBOAUTH CIOXKHYIO 10 COCTaBY (MHOTOACTIEKTHYIO) MH(POPMAILIMIO U3 TpaduyecKoro
i GopMaln30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHUS B TEKCTOBOE U HA00OPOT;

¢ CTPpOUTH CXEMY, AJITOPUTM HeﬁCTBHH, HUCIIPAaBJIAIThL UJIM BOCCTAHABJIINBATDH HEU3BECTHBIM
paHee aJIrOPUTM Ha OCHOBE MMCIOLICTOCS 3HAHUSA 00 O6’beKTe, K KOTOPOMY NIPHUMCHACTCA
AJIITOPUTM;

* CTPOUTH A0Ka3aTCJIbCTBO: MMPAMOC, KOCBEHHOC, OT IIPOTUBHOTIO,

* aHAIM3HPOBATH/PePIECKCUPOBATh ONBIT Pa3pabOTKU M peain3alui y4eOHOro MpOeKTa,
UCCIeOBaHusl  (TEOPETHUYECKOro, SMIMPUYECKOr0) Ha OCHOBE  IPEAJIOKEHHOU
MpoOJIEeMHON CHUTYyallMM, IOCTABIEHHOM LEAM W/WIM 3aJaHHbIX KPUTEPHEB OLEHKU
MPOAYKTa/pe3ynbraTa.

3. CmbicioBoe yTeHne. OOy4aronuiicss CMOXKET:

* HaxXoOJUThb B TeKcTe TpeOyemyro uH(popMalnio (B COOTBETCTBUU C LEISIMH CBOEH
JESTENIHOCTH);

* OpPUEHTUPOBATHCA B COACP)KAHUM TEKCTa, IOHMMAThb LEJIOCTHBIA CMBICI TEKCTAa,
CTPYKTYPUPOBATh TEKCT;

® YCTAHABJIMBATH B3aUMOCBA3b OIMMCAHHBIX B TCKCTC CO6BITHﬁ, HBHCHHﬁ, mponecCoB;

* PE3IOMUPOBATH TJIABHYIO HJICIO TEKCTa,



* KPUTUYECKU OLIEHUBATH COJIEpKaHUE U (POPMY TEKCTa.

3. ®opmupoBaHHE W PAa3BUTHE 3KOJOTUYECKOTO MBIIUICHUS, YMEHUE MIPUMEHSTHh €T0 B
M03HABATEIbHON, KOMMYHUKATUBHOM, COLIMAIbHONW MPAaKTHKE U MPOodecCHOHANBHOM
opueHTtanuu. OOyJarOIIHICS CMOXKET:

* ONPENEIIATh CBOE OTHOLIEHUE K IPUPOIHOM CPELE;

* AHANU3UPOBATh BIHMSIHHUE D3KOJOTMYECKHX (AKTOPOB Ha Cpeday OOHMTaHUS >KUBBIX
OpraHU3MOB;

* IPOBOJIMTH NPUUYMHHBIN U BEPOATHOCTHBIN aHAIU3 SKOJIOTMYECKUX CUTYALUN;

* TIPOTHO3MPOBATH WM3MEHEHHs CHTyallud IMPH CMEHE JEeWCTBUS OAHOTO (akTopa Ha
neicTBue Ipyroro (axropa;

* pacmpocTpaHsATh SKOJIOTMYECKHE 3HAHWSA U Y4acTBOBATh B MPAKTUYECKUX Jeliax I0
3alIUTE OKPYKAIOLIEH CPEIbL;

* BbIpaXaTb CBOE OTHOULIEHME K IPUPOJE 4Yepe3 PUCYHKH, COUMHEHUS, MOJEIH,
IIPOEKTHbIE PaOOTHI.

4. Pa3BuTHE MOTHBALMH K OBJIQ/ICHUIO KYJbTYpO aKTUBHOI'O MCIOJIb30BaHUs CIOBapei
U APYTUX MOUCKOBBIX cucTeM. O0yJaromuiics CMOXKET:
* ONpeessATh He00X0AUMBIE KIFOUEBbIE TOUCKOBBIE CIIOBA U 3aIIPOCHI;

¢ OCYHLICCTBIIITH B3aUMOJCHCTBUE C QJICKTPOHHBIMU  ITIOMCKOBBIMH  CHCTCMAMU,
CJI0BapsgaMu; ° (1)OpMI/Ip0BaTL MHO>XCCTBCHHYIO BLI60pKy U3 IMMONCKOBBIX MCTOYHHUKOB AJIA
O6’I)€KTI/IBI/133H1/II/I PE3YIbTATOB ITOMCKA,

* COOTHOCHUTb MOJTYUYEHHBIE PE3YJIbTAThI IOUCKA CO CBOEU JIEATEIBbHOCTBIO.
Kommynuxamuenwvie YY/[

1. VYMeHue opranu3oBbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO NIE€ATEIBHOCTh C
YUUTECIIEM U CBEPCTHUKAMMU, pa6OTaTB WHAUBUAYAJIbHO U B I'PYIIIC: HAXOJUTH O6HIGC
pellieHre W paspemarb KOH(DIMKTBI Ha OCHOBE COTJIACOBAHUS IMO3UIMHA M y4éTa
UHTEpEeCcOB; (HOPMYIHpPOBATh, APrYMEHTHPOBATH W OTCTaWBaTh CBOE MHECHHE.
OOyyaromuiicss CMOXKET:

® OIIpCACIATHL BO3SMOXHBIC POJIM B COBMECTHOU ACATCIIbHOCTH,

® UrpaTtb OHpe,[[eHéHHyIO POJib B COBMECTHOI ACATCIIBHOCTH,

* MPUHUMATHh TO3UIUI0 COOECEeTHUKA, TOHMMAs TO3UIMI0 JAPYroro, pa3indaTh B €ro
peun: MHeEHHE (TOYKY 3peHusi), IO0Ka3aTelbCTBO (apryMEHTHI), (aKThl, THIIOTE3HI,
aKCHOMBI, TEOPUU;

* OmpeleNisITh CBOU JCHCTBUS M JEWUCTBUS MapTHEpPA, KOTOpPHIE CIOCOOCTBOBAIM WIIU
MPEMSITCTBOBAIMN MPOTYKTUBHOM KOMMYHHUKAIIUU;

* CTpPOUTh IMO3UTHUBHBIE OTHOIIEHUS B IIpolecce Yy4eOHOW M MO3HABaTEJIbHOMN
JEeATEIbHOCTH;



* KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOUKY 3PEHUS, B IUCKYCCHH YMETh
BBIJIBUT'aTh KOHTPApryMEHTHI, nepedpazupoBaTh CBOIO MBICIH (BIaJeHHE MEXaHU3MOM
SKBHUBAJIEHTHBIX 3aMEH );

* KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABaTh
OIHUOOYHOCTh CBOET0 MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

* [Ipe/yIaraTh aJIbTEPHATUBHOE pEIlIeHNE B KOHQIMKTHOW CUTYallUH;
* BBIJICJIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCUU;

e JIOTOBAapHWBATHCS O TPaBWIAX M BONpOCaxX JUisi OOCYXKICHUS B COOTBETCTBUU C
MOCTABJICHHOM TIepe]] TPYIION 3a1a4eil;

* OpraHM30BBIBaTH y4uyeOHOE B3aUMOJCHCTBUE B TIpymne (OmpeneisTh OOIIHMe ey,
pacnpenensaTh pojiu, J0roBapuBaThes APYT € APYrOM U T. 11.);

* YCTpaHiITb B paMKax Juajora pa3pblBbl B KOMMYHHUKalUH, OOYCIIOBJICHHbIE
HETIOHUMaHUEM/HETIPUSATHEM CO CTOPOHBI coOeceTHUKa 3a7auu, (POPMBI HITH COAEPIKaHUS
JUAJIora.

2. YMeHHe OCO3HAaHHO HCIOJBh30BAaTh PEYEBHIC CPEICTBA B COOTBETCTBUH C 3aJayei
KOMMYHMKAIUU JUIsl BBIPQXEHMS] CBOMX 4YYBCTB, MbICIEH U MOTpeOHOCTEH JUIs
IUIAaHUPOBAHUSA U PETYIIALIUA cBoOci ACATCIIBbHOCTH, BJIIAJACHUC yCTHOﬁ U MACbMEHHOHU
PEYbI0, MOHOJIOTUIECKOM KOHTEKCTHOU peubro. OO0yJaronuiicsi CMOXKET:

¢ OmnpeaciiaTb 3aJadyy KOMMYHUKAIMM M B COOTBCTCTBHUU C Hel OT6I/IpaTI) PCYECBLIC

CpEICTBa;

* OTOMpATh U UCIOJIb30BaTh PEUYEBBIE CPEICTBA B MPOLIECCE KOMMYHUKAIIMU C APYTUMU
JIOABMH (IMAJIOT B Mape, B MaJlol TpyIIe U T. [1.);

* IPEACTaBIATh B YCTHOW MJIM NMHCbMEHHOW (popMe pa3BEpHYTHIM IIaH COOCTBEHHOM
NEeATEIbHOCTH;

* coOJIOaTh HOPMBI IYOJIMYHOW peYM, pEerjiaMeHT B MOHOJIOT€ M JHCKYCCHUU B
COOTBETCTBUH ¢ KOMMYHHKATUBHOM 3a/1a4eii;

* BBICKa3bIBaTh U OOOCHOBBIBATh MHEHHE (CYXKJICHHE) U 3alpallliBaTh MHEHHE MapTHEPA B
paMKax Juasnora;

¢ IPUHUMAaTh PCIICHUC B XOAC JUaJiora U COIJIaCOBLIBATH €T0 C CO6€CCI[HI/IKOM;

* CO3/1aBaTh NMMCbMEHHBIE KIIMIIUPOBAHHBIE U OPUTMHAIBHBIE TEKCTHI C UCIIOJIB30BAHUEM
HEO0OXOJIMMBIX PEUYEBBIX CPEJCTB;

* UCIIOJI30BaTh BepOalbHBIE CpPEeACTBa (CPEACTBA JIOTUYECKOW CBSI3M) JUIS BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILIICHUS;

° HCIIOJIB30BaTh HCBCp6aJIBHBIC CpeacTBa nin HarjsiaJHbIC MaTcpualbl,
HO,Z[FOTOBJ'ICHHBIC/OTO6paHHBIe noa pyKoBOJACTBOM YUHUTCIIA,

¢ JAcJaThb OHCHOHHBIﬁ BBIBOJ O JOCTUKCHHU LCJIM KOMMYHHKAIIMU HCTIOCPCACTBCHHO
ITOCJIC 3aBCPUICHUA KOMMYHUKATHBHOT'O KOHTAKTa U 00OCHOBBIBATH €rO0.



3. ®opmHpoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTM  HCIIOJIb30BaHUs
MH(POPMAIIMOHHOKOMMYHHUKAIIMOHHBIX TexHoiorui (nanee — MKT). O6yuaromuiics
CMOXET:

* I[eJICHANPABJICHHO MCKATh M UCIOJIb30BaTh HH(OPMAIIMOHHBIE PECYPCHI, HEOOXOMMBbIE

IUIs pelIeHns: y4eOHbIX U IPaKTUYEeCKUX 3a/1a4, ¢ nomouibto cpencts UKT;

® BBI6I/IpaTI>, CTPOUTb M HCIIOJIb30BAaTbh a/ICKBATHYIO I/IH(I)OpMaI_[I/IOHHYIO MOACIb AJIA
nepcaadym CBOUX MBICTICH cpeacrBaMu  CCTCCTBCHHBIX H (bOpMaJIBHBIX SA3bIKOB B
COOTBETCTBHUH C YCIOBUAMU KOMMYHUKAIIUH;

¢ BBIICJ/IATH HH(l)OpMaHHOHHBII;'I ACIICKT 3aaa4u, OICpUupoBaTh JaHHBIMH, HCIIOJIbB30BAaTh
MOZCIJIb pCHICHUSA 3a1a4u,

* HCIOJBb30BaTh KOMIBIOTEPHBIC TEXHOJOTMM (BKJIIOYAsh BBIOOP aJleKBATHBIX 3aj1ade
MHCTPYMEHTAJIBHBIX IPOrpaMMHO-AINIapaTHBIX CPEACTB W CEPBUCOB) Ui pPEIICHUs
MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX YY€OHBIX 33/1a4, B TOM YHCJE: BBIYHCIICHUE,
HanucaHue M1uceM, COUMHEHUH, JOKIIaJ0B, peepaToB, CO3JaHUE IPE3EHTALUN U Jp.;

¢ UCIIOJIB30BAaTh I/IH(I)OpMaI_II/IIO C y‘léTOM OTHYCCKHUX U ITPABOBBIX HOPM;

* co3JaBaTh WH(OPMAIIMOHHBIC PECYpPChl PAa3HOrO THMA W JUIS PA3HBIX ayJIUTOPHH,
co0roaaTh NHMOPMAIMOHHYIO TUTUEHY U TIPaBHIIa MHPOPMAITMOHHOK 0€301TaCHOCTH.

Ilnanupyemoie pezynrbmampt OCBOCHUSI Yy4eOHOTrO mpeameTa «XMMHSI» C OINUCAHUEM
YHHUBEPCAJIbHBIX Y4YEOHBIX NEHCTBHUH, NOCTUTAaeMbIX oOydaromumucs 8-9 kiaccoB (c
WCIIOB30BAaHUEM OOOpYZOBaHUSI IIEHTpa OOpa3oBaHUs €CTECTBEHHO-HAYyYHOU U
TeXHOJOoTru4ecKkor HanmpaBineHHocTel «Touka PocTtay)

MeTaﬂpe)]MeTHI)IepeC}yJ'leaTbl

Pecynamuenvie YY/] OOyuaroumuiicss MOJXYYUT BO3MOXKHOCTH JUIsl (HOpMHpOBaHUS
CIIENYIOLIUX PeryaaTuBHbIX YY1

* [IeJIeroaranye, BKII0Yas MOCTAaHOBKY HOBBIX Liesiel, mpeoOpa3oBaHUE MPAaKTHUECKOM
3alayd B IIO3HABATEIIbHYIO, CAMOCTOSTEIbHBIM aHAIU3 YCJIOBHM IOCTHKEHHUs LEIU Ha
OCHOBE Y4€Ta BBIJCJIICHHBIX YYHMTEJIEM OpPUEHTUPOB JEHUCTBUS B HOBOM Y4eOHOM
Marepuaile;

¢ INTAHUPOBAHUC ITYTU OOCTUIKCHUSA ueneﬁ;

® YCTaHABJICHHUEC MCJICBBIX MPUOPUTETOB, BBIACICHHUEC AJIBTCPHATUBHBIX crnoco0oB
JOCTHIKEHUS LIeH U BBIOOp Haubouee 3dekTuBHOrO criocooa;

* YMEHHE CaMOCTOSATEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABJIATH UM;
* yMEHUE IPUHUMATH PEIICHUs B IPOOIEMHON CUTYallUH;
* IOCTAHOBKA Y4EOHBIX 3a7]a4, COCTABIECHUE IJIaHA U IIOCIIEJ0BATEILHOCTU IEHCTBHI;

¢ OpraHu3anusa pa60qero MCCTa IIPU BBIIIOJIHCHUHU XUMHUYCCKOI'O SKCIICPUMCHTA,



* IPOrHO3MPOBAHHE pE3yJIbTATOB OOYy4YEHHUsS, OICHMBAaHHE YCBOEHHOTO MaTepuaa,
OLIEHKA Ka4eCcTBa U YPOBHS MOJIYYEHHBIX 3HAHUH, KOPPEKLHUs TUIaHa U criocoda 1eicTBUA
IIPU HEOOXOAUMOCTH.

Ilo3nasamenvuvie YYJ/] OOydarouuiics TOJYYUT BO3MOXKHOCTH IJisi (POPMHUPOBAHUS
CIEAYIOLIMX MTO3HABaTENbHbIX Y'Y JI:

¢ IIOMCK U BBIACIICHUC PIH(bOpMaLII/II/I;

* aHaNM3 YCIOBUH M TpeOOBaHMU 3a1aud, BBHIOOp, COMOCTaBJIICHHE W OOOCHOBAaHHUE
crioco0a perieHus 3a1a49u;

* BeIOOp Hambosiee 3(P(PEKTUBHBIX CHOCOOOB PpEHICHUS 3ala4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBH;

* BBIJIBMOKEHHE U 00OCHOBaHUE TUIIOTE3BI, BEIOOD criocoba €€ mpoBepKU;

¢ CaMOCTOATCIIBHOC CO3JaHUC aJIroputMa ACATCIBHOCTH TIIpH PCHICHUU HpO6JICM
TBOPYCCKOI'O U ITIOMCKOBOI'O XapaKTEpa,

* YMEHHS XapaKTepU30BaTh BELIECTBA [10 COCTaBY, CTPOECHUIO U CBOICTBaM;

* OIKNCHIBAHHE CBOMCTB: TBépIII)IX, KHUIKUX, ra3006pa3me BC€IICCTB, BBIJCIICHHUC HX
CYIICCTBCHHBIX ITPU3HAKOB,

® I/1306pa)KCHI/IC coCTaBa HpOCTGﬁH.IPIX BCICCTB C IIOMOIIBKO XHUMHUYCCKHUX (1)OpMy.]'I n
CYIIHOCTHU XUMUYICCKHUX peaKHI/Iﬁ C IIOMOIIIBIO XUMHYCCKHUX ypaBHeHHﬁ;

* MpOBEACHUE HAOJIIOEHUH, ONKCAHUE NPU3HAKOB M YCJIOBHH TEUEHUS XHUMHUYECKHUX
peakluil, BBIIOJHEHHE XUMHUYECKOrO JSKCIEPUMEHTA, BBIBOABI HAa OCHOBE aHalM3a
HaOJI0ACHUH 3a SKCIIEPUMEHTOM, PEIeHUe 3a1ay, MoJIydeHHe XUMUYECKOH HHPOpMaLuu
13 Pa3JINYHbIX HCTOYHHUKOB;

* YMEHHE OPraHU30BBIBATH UCCIIEIOBAHUE C LIEBIO IPOBEPKU TUIIOTES;
* YMEHHE JIe1aTh YMO3AaKII0UeHNs (MHAYKTUBHOE U 110 aHAJIOTUHN) U BBIBOJIBI;

®* YMCHHUC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCHIECCTBAX U XUMHUUYCCKUX IMPOoHeCCax,
KPpUTHYCECKU OTHOCUTHCA K HCCBI[OHay‘lHOﬁ I/IH(l)OpMaI_II/II/I.

Kommynuxamuenvie YY/] OOyuaromuiicss MoJydUuT BO3MOXHOCTb I (POPMUPOBAHUS
CJIEIYIOIIMX KOMMYHUKATUBHBIX Y Y /1:

¢ IIOJITHOC Y TOYHOC BBIPAXKCHUC CBOUX MBICJICH B COOTBETCTBHUH C 3aga4aM U YCIIOBUAMU
KOMMYHUKAIIUU;

* QJCKBAaTHOE MHCIOJIb30BAHUE PEUEBBIX CPEACTB JUIsI y4acTUs B JUCKYCCHH U
apryMEHTallMd CBOEH TMO3WLMU, YMEHHE IMPEICTaBIATh KOHKPETHOE COJEpKaHUE C
cooOlIeHneM €ro B THCbMEHHOM M YCTHOW Qopme, olpeneiaeHne crnoco0oB
B3aMMOJICHCTBHS, COTPYIHUYECTBO B TOUCKE U cOOpe HH(pOpMAIIHH;

¢ OIIPCACICHUC CII0CO00B B3aHMOHCﬁCTBHﬂ, COTPYAHUYICCTBO B TIIOHCKEC U c60pe
I/IH(bOpMaI_[I/II/I, Y4aCTuC B IUAJIOTC, IIJIAaHUPOBAHUC O6H.II/IX CII0CO00B paGOTLI, MPpOABJICHUC
YBAXKUTCIIBHOTO OTHOIICHUA K JPYT'UM YUAITUMCH



¢ OmnrucaHue COACpKaHWA BBIIIOJTHACMBIX HeﬁCTBHﬁ C MNICJIBKO OPUCHTUPOBKHU B
HpeHMeTHOHpaKTquCKOﬁ JACATCIIBHOCTH,

* yYMEHUS YYUTHIBATb pPAa3HbIE MHEHHUS U CTPEMHUTBCS K KOOPAMHAUUU Pa3IUYHBIX
MIO3ULIMH B COTPYIHUYECTBE;

* ¢opMymupoBaTh COOCTBEHHOE MHEHHE U TMO3UIUI0, apryMEHTHPOBaTh U
KOOPJAUHUPOBATH €€ C MO3UIUSIMH MaPTHEPOB B COTPYAHUYCCTBE IIPU BBIPAOOTKE 0OIIEro
pELICHUS] B COBMECTHOM JICATEIBHOCTH;

* OCYIIECTBJISATh B3aUMHBIM KOHTPOJb W OKa3bIBaTh B COTPYIHHUYECTBE HEOOXOJIUMYIO
B3aMMOIIOMOIIIb;

* IUIAHUPOBATh OOIIUE CIIOCOOBI PabOThI; OCYLIECTBIATH KOHTPOJIb, KOPPEKIIUIO, OLIEHKY
neiicTBUi mapTHEPA, yMETh YOeKIaTh;

* HCIIOJIb30BaTh a/ICKBaTHBIC S3BIKOBBIE CPEICTBA ISl OTOOpa)KEHUSI CBOUX UYBCTB,
MBICJIE, MOTHBOB U TIOTPEOHOCTEH; OTOOpakarb B peuu (OmucaHue, OOBSICHEHUE)
coJiepKaHue COBEPIIAeMbIX JIEHCTBUH, KaK B (hOpMe TPOMKOM COIMATHM3UPOBAHHON peuH,
TaK U B (hopMe BHYTpEHHEH peul;

* pa3BUBaTh KOMMYHUKATHUBHYKO KOMIIETEHLHIO, HCIIOIb3YSl CpPEICTBA YCTHOM U
MUCbMEHHOW KOMMYHHKAIMU TpuU paboTe C TeKCTaMHu Y4eOHUKAa U JOMOJHUTEIHHON
JTUTEPaTypOi, CIpPaBOYHBIMU TaOIHUIIAMHU, MPOSIBIATH FOTOBHOCTh K YBaKEHUIO WHOMN
TOYKH 3pEHUS MIPH 00CYKICHUU PE3yIbTATOB BHITIOJIHEHHOU PabOTHI.

4. B HEJIEBOM PA3JIEJIE B nyHnkre «1.2.4. IlpenMeTHble pe3ynbTarbl» MOAIMYHKT
«1.2.4. 12. ®u3uKa» KOHKPETU3UPOBAThH CIEAYIOIIUM YTOUHEHHBIM COJIEP)KaHUEM:
[Inanupyemble mpeIMETHBIE pe3ysbTaThl OCBOEHHUS yueOHoro mpenmera «dusmka»
oOyuaromumucsi  7-9  kimaccoB (C  MCHONIB30BaHHWEM OOOpYIOBaHHS  LIEHTpa
00pa3oBaHMs €CTECTBEHHO-HAYYHOM M TEXHOJIOTH4ecKkoi HampaBieHHocTel «Touka
Pocta») OOywaromuiicss MOIY4YUT BO3MOXKHOCTH i (DOPMUPOBAHMS CIEAYIOIINUX
npeomemuvix pe3ynbTaToB:

e 3HAHUA O MPHUPOJE BAKHEHIIMX (UIUUECKUX SIBICHUH OKPYXKAIOLIIEro MHpa U

MOHMMAaHHE CMbIC/Ia (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b U3YUYEHHBIX SBJICHUN;

e YyMEHHMS TMOJb30BaThCS METOJAAMHM HAy4YHOT'O MCCIEAOBAHUS SBJIEHUN MPUPOJIBL,
MPOBOJIUTH HAOIONEHUs, TUIAHUPOBATh M BBIOJIHATH AKCIIEPUMEHTHI, 00paldaThIBaTh
pe3yabTaThl M3MEPEHUH, MPEACTaBIATh PE3yAbTaThl MU3MEPEHUH C IMOMOIIbIO TaOIHII,
rpadukoB U (opmys, OOHAPYKHUBATH 3aBUCHUMOCTH MEXIY (U3UUECKUMHU BEIUYHMHAMH,
OOBSICHATh TIOJYYEHHBIE pEe3yJlbTaTbl M JelaThb BBIBOJBI, OLIEHUBATh T'PAHHIIBI
MIOTPEIIHOCTEN PE3YIBTATOB U3MEPEHUN;

e YMEHHMS MPHUMEHATh TEOpPEeTHYECKHE 3HAaHUSA MO (U3MKE Ha TMpakTHKe, pemaTh
¢dbu3nyeckre 3aaur Ha IPUMEHEHHUE MOTYyYeHHbBIX 3HaAHUI;

e YMEHHS M HaBbIKUM MPUMEHSTHh IOJyYeHHbIE 3HAHUS Ui OOBSCHEHHs] NPHUHIIMIIOB
JNEUCTBHSI BAKHEWIINX TEXHUYECKHX YCTPOWCTB, PEIICHMS IPAKTHYECKUX 33]a4



MMOBCETHEBHON >KM3HHM, oOecreueHrus O€30MacHOCTH CBOCH KU3HM, pallMOHAIBLHOTO
MIPUPOJIOTIONBE30BAHUS M OXPaHbI OKPYKAIOIICH CPEIbI;

e (opmupoBaHME YOEKICHHMS B 3aKOHOMEPHOW CBSI3M M I103HABAEMOCTHU SIBJICHUM
IPUPOJbI, B 00BEKTUBHOCTH HAYYHOI'O 3HAHUS, B BBICOKOW IIEHHOCTH HAayKH B Pa3BUTUHU
MaTepUalIbHON U TyXOBHOMU KYJIBbTYpPHI JIIOJIEH;

® Da3BUTHE TEOPETHYECKOTO MBIIUICHUS Ha OCHOBE (OPMUPOBAHHUS yMEHHA
yCTaHaBJIMBaTh (PaKThl, PA3IUYaTh NPUUUHBI U CIEICTBUS, CTPOUTH MOJEIH U BBIBUTATh
TMIIOTE3bl, OTHICKMBATh M (OPMYJIHMPOBATH JOKA3aTeNbCTBA BBIIBUHYTHIX THUIIOTES,
BBIBOJMTh U3 3KCIEPUMEHTAIbHBIX (PAKTOB M TEOPETUYECKUX MoOAeiel ¢uszndeckue
3aKOHBI;

e KOMMYHUKATHUBHBIE YMEHHUS: JOKJIAAbIBATh O pE3yJNbTaTax CBOETO MCCIIEJOBAHUS,
Y4acTBOBaTh B JHMCKYCCHHM, KpPaTkO M TOYHO OTBEYaTh Ha BOMPOCHI, HCIOJIH30BATH
CIPAaBOYHYIO JINTEPATYPY U Apyrue UCTOUHUKH uHpopmarun. [IpeamerHbie pe3ynbTaThl
o0ydeHus (hu3MKe B OCHOBHOM IIKOJIE MPEJCTABICHBI B COIEPKAHUU Kypca IO TeMaM B
pabouunx mporpammax K Kypcy.

5. B LHEJIEBOM PA3JIEJIE B nynkre «1.2.4. IIpenMeTHble pe3ynbTaTbl» MOANYHKT
«1.2.4.14. Xumusi» KOHKPETU3UPOBATH CIEAYIOUIUM YTOUYHEHHBIM COJEPKAHUEM:
[Inanupyemble MpeAMETHBIE PE3yNbTaThl OCBOCHHS YU4E€OHOrO MpeaMeTa «XUMUs»
oOyuatomumucsi  8-9 kmaccoB (C  MCHONB30BaHUWEM OOOpPYIOBaHUS ILIEHTPOB
o0pa3oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBiieHHOcTel «Touka
Pocray) OOyuaroruiicst HayduTcs:

e IPUMEHATH OCHOBHBIE METO/IbI TO3HAHUS: HAOIOCHIE, U3MEPEHHE, IKCIIEPHUMEHT;

e OIMCHIBAaTh CBOMCTBa TBép,I[LIX, KUIKUX, Fa3006pa3HLIX BCIICCTB, BBIACIIAA HUX
CYIICCTBCHHBIC ITPU3HAKH,

e pacKpbIBaThb CMBICI 3aKOHAa COXPAHEHHUS MAacChl BEIECTB, ATOMHO-MOJIEKYJISIPHOU
TEOpUU;

¢ DPA3InuaTb XUMHYCCKUC U (l)I/I3I/I‘IeCKI/Ie SABJICHUS, HA3bIBAThb IPU3HAKU U YCJIOBUA
MMPOTCKAHUS XUMHUYCCKUX peaKHHﬁ;

e coOmo1aTh npaBuiia 0e301acHoi paboThI PH MPOBEIEHUH OIBITOB;
e [10JIb30BAThCSI TAOOPATOPHBIM 000OPYTOBAaHUEM U MTOCYAOM;
e [10JTy4YaTh, COOMpATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

¢ XapaKTCpU30BaATb (I)I/ISI/I‘-ICCKI/IC M XHMMHYECKHE CBOICTBAa OCHOBHBIX KJIAaCCOB
HCOPTraHNYCCKUX COGJII/IHCHI/II‘/’I, MNpOBOAWUTL OIBITHI, MNOATBCPIKAAOININC XHUMHUUCCKHUC
CBOMCTBa N3YUCHHBIX KJIACCOB HCOPTaHNUYCCKUX BCIICCTB,

® PacKpbIBATh CMBICI IOHATUS «PACTBOP», BBIUUCIATH MACCOBYIO JIOJI0 PACTBOPEHHOIO
BEIIECTBA B PAcTBOpE, TOTOBUTH PACTBOPHI C ONPEAEIEHHOM MacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA;



e  XapaKTepu3oBaTb 3aBUCHUMOCTb (DU3MYECKHX CBOWCTB  BELIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH, OMNPENEIATh BUJ XMMHYECKOW CBA3HM B HEOPraHUYECKUX
COCIMHEHUSX;

e pacKpbiBaTb OCHOBHBIC TMOJOKEHHS TEOPUU DICKTPOJIUTHYECKON JHUCCOIMAIIHH,
COCTaBJIATh YPABHEHHS AJICKTPOJUTUYCCKON AMCCOIMAIUKM KHCIIOT, IIENIOYeH, colell u
peaxiuii HFOHHOTO OOMEHa;

® pacKpbIBaTh CYIIHOCTb OKHCIIMUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN, OINPEAEATh
OKHCJIIATEIH )54 BOCCTaHOBHUTEIIb, COCTaBIIAITh YpaBHEHHUS OKHCIIUTENHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIU;

® Ha3bIBaTb (baKTOpI)I, BJIMAOIIME HAa CKOPOCTH XHUMHYECKOH pC€aKiuu;

¢ XapaKTCpU30BaTb B3aMMOCBA3bL MCXKIAY COCTAaBOM, CTPOCHHCM U CBOMCTBaMH
HEMCTAJIJIOB U MCTAJIJIOB,

® IIPOBOJAUTL OMNBITHI IO MOJYYCHHUIO WM H3YUCHHUIO XUMHUYCCKUX CBOMCTB Pa3JINIHBIX
BCIICCTB,

e IpaMOTHO oOOpamarbCs C BEIIECTBAMHU B IOBCEAHEBHOW >kM3HH. OOyuarouiuiics
MOJIYYUT BO3MOKHOCTh HAYYUTHCS:

® BLIJIBUTATb U IIPOBEPATH OKCICPHUMCHTAJIBHO THIIOTE3blI O XHUMHWYCCKUX CBOMCTBAX
BCIICCTB HAa OCHOBC HMX COCTaBa U CTPOCHHA, UX CIIOCOOHOCTH BCTYIIaTb B XUMHUYCCKUC
pCaKluu, O XapaKTepPe U NPOAYKTAX PAZTIUIHBIX XUMHWYCCKUX peaKHHﬁ;

¢ XApaKTCPpU30BaThb BCHIECCTBA IO COCTABY, CTPOCHUIO H CBOﬁCTBaM, YCTaHaBJIMBATb
NMPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapAaKTCPUCTUKAMU BCIICCTBA,

® COCTaBJISATh MOJICKYJISIPHBIE U ITOJIHBIE MOHHBIE YPABHEHUS 10 COKPAILEHHBIM MOHHBIM
YPaBHEHUSM;

L] HpOFHO3I/IpOBaTB CHOCO6HOCTI) BC€IICCTBA HpOfIBJI?ITI) OKHUCJIIUTCIIBHBIC N
BOCCTAHOBUTCIIbHBIC CBOﬁCTBa C yqéTOM CTeHeHeI\/JI OKHCJICHHUA 2JIEMECHTOB, BXOOAIIUX B
€ro COCTaB;

e BBIIBUIaTh M IPOBEPSTH IKCIEPUMEHTAIBHO TUIIOTE3Bl O PE3yJIbTaTax BO3ACHUCTBUSA
pa3IUYHBIX (DAKTOPOB HA UBMEHEHUE CKOPOCTU XUMHUYECKOMN peaKIuu;

® JICIIOJIB30BAaTh HpI/IO6peTéHHBIe SHaHUA OJIA OKOJOTMYCCKH I'paMOTHOT'O ITOBCACHUSA B
OKpY>Karollen cpere;

® 1CII0JIb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIUU TIPU BBIMOJIHEHUH ITPOEKTOB U
peleHn  y4eOHO-HUCCIIEIOBAaTENIbCKUX  3a/ad 110 HW3YYEHHIO CBOMCTB, CIIOCOOOB
MIOJIy4EHUS U pacllO3HABaHUs BELIECTB;

¢ 00BEKTUBHO OLCHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

® OCO3HaBaTb 3HAUCHHUEC TCOPCTUUYCCKUX 3HAHWM 110 XUMUH JUTSA npaKanecxoﬁ
ACATCIIBHOCTH YCJIOBCKA,

® CO3/1aBaTh MOJECIN U CXEMBI JIA pCIICHUS y‘Ie6HBIX 1 IMO3HaBaTCJIbHBIX 3a41a4,



eTIOHMMAaTh HEOOXOIUMOCTh COOJIFOACHUS TIPEANMMCAHMH, TpejIaraéMbIX B HHCTPYKITUSIX
10 MCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOW XUMHH H JIP.

6. B HEJIEBOM PA3JIEJIE B nynkTe «1.2.4. IIpenMerHbie pe3ysabTaTh» MNOAMYHKT «1.2.4.13.
Bbuosiorus KOHKPETU3UPOBATh CIEAYIOIIMM YTOYHEHHBIM cojepxaHuem: Ilnanupyembie
IpeIMEeTHbIE Pe3yJbTaThl OCBOCHHS YyueOHoro mnpeamera «buonorus» obOydaromumucs 5-9
KJIaCCOB (C HMCIOJIb30BaHHWEM OOOpPYAOBaHHUs LIEHTPOB 00pa30BaHUSI €CTECTBEHHO-HAYYHOU U
TEXHOJIOTMYeCKOoW HanpaBieHHocTel «Touka Poctay)

1) ¢popmupoBaHrEe IIEHHOCTHOI'O OTHOILIEHUS K >KUBOHM MPHUPOJAE, K COOCTBEHHOMY OpraHU3MY;
MOHMMAaHHUE POJIHM OHOJOTUU B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI
MUpa;

2) yMeHHE NPUMEHATH CUCTEMYy OHOJIOTHUECKMX 3HAHMH: PACKPBIBaTh CYIIHOCTH HBOTO,
Ha3blBaThb OTJIMYUSA JKMBOTO OT HEXHUBOIO, IEPEUYUCIATh OCHOBHBIE 3aKOHOMEPHOCTHU
opraHuszanuy, (QYHKIUOHUPOBAHUS OOBEKTOB, SBJICHWM, HPOLECCOB JKUBOM IPHUPOADI,
SBOJIIOLIMOHHOIO DPAa3BUTUS OPraHUYECKOIO0 MHpa B €ro €IUHCTBE C HEKUBOM IPHUPOAOH;
c(OPMHPOBAHHOCTh MPEJICTABIEHUH O COBPEMEHHONW TEOpHUM HBOJIOLMU M OCHOBHBIX
CBH/JIETEIBCTBAX 3BOJIIOLMHY;

3) BiageHHe OCHOBAMH NMOHSATHIHOTO amiapara U Hay4yHOTO sI3bIKa OMOJIOTHHU: MCIOJIh30BAHUE
M3YYEHHBIX TEPMUHOB, IOHSTHM, TEOpPHUIl, 3aKOHOB M 3aKOHOMEPHOCTEH Uid OOBSCHEHUS
Ha0Jr01aeMbIX OMOJIOTHUECKUX O0BEKTOB, SIBIEHUI U MIPOLIECCOB;

4) moHMMaHUe CIOCOOOB IMONYyYeHHUs OMOJOIMUECKUX 3HAHWN; HAIWYHE ONbITa MCIIOJIb30BaHUS
METOZOB OWOJIOTHH C LENbI0 HW3YYEHHsI JKHUBBIX OOBEKTOB, OMOJIOTMYECKHX SIBICHHUH U
IPOLIECCOB: HAOJIOJCHUE, OMNHMCAHUE, IPOBEICHHE HECIOXKHBIX OHOJIOTMYECKHX OIBITOB U
HKCIEPUMEHTOB, B TOM YHUCJIE€ C MCIOJb30BAaHUEM aHAJIOIOBBIX U IU(GPOBBIX MPUOOPOB U
WHCTPYMEHTOB;

5) YMCHHC XapaKTCPU30BaATb OCHOBHBIC I'PYIIIBI OPTaHU3MOB B CUCTEMC OPraHUYCCKOI'0 MUpa (B
TOM YHCJIC BHUPYCHI, 6aKTepI/II/I, pacTeHus, FpI/I6BI, )KI/IBOTHLIC)Z CTPOCHUC, TPOHCCCHI
KUBHCACATCIIBHOCTH, UX TIPOUCXOXKACHUC, 3HAUCHUC B IPUPOAC U )KU3HU YCIIOBCKA,

6) ymeHue OOBICHATH TIOJIO)KEHHUE YEJIOBEKa B CHCTEME OpPraHMYecKOro MHpa, ero
IIPOUCXOXKIECHNE, CXOJCTBA U OTIMYHS YEJIOBEKA OT KMBOTHBIX, XapaKTEPU30BAaTh CTPOCHUE U
IPOIIECCHl JKU3HEAEATEIbHOCTH OpraHM3Ma 4YeJOBEKa, €ro MPUCHOCOOJIEHHOCTh K pa3iMYHbIM
HKOJIOTUYECKUM (PaKTOpaM;

7) YMCHHUEC ONHUCBIBATHL KIIETKHW, TKaHW, OpPraHbl, CHUCTEMBbI OpPraHOB MW XapaKTCpU30BaTb
Ba)KHEHIIIME OMOJIOTHUECKUe IPOLECChI B OpraHn3Max paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA,

8) chopMHUPOBAHHOCTH MPEJCTABICHUN O B3aMMOCBS3M HACJIETOBAHMS TTOTOMCTBOM MPU3HAKOB
OT POIUTENHCKUX (HOPM C OpraHU3AIME KIETKH, HATUIHUEM B HEM XPOMOCOM KaK HOCHUTENEH
HACJIEICTBEHHOW WH(OpMaIIMK, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACTIEIOBaHUS TPU3HAKOB;

9) copMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (haKTOPaxX OKpYXKarollled Cpesibl, UX POJIH B
KU3ZHEJEATEIIbHOCTH U HBOJIIOLIMK OPTaHU3MOB; MPEACTAaBIEHUE 00 AaHTPOIIOT€HHOM (aKTOpE;



10) chopmupoBaHHOCTH TPEACTABICHUM 00 3KOCHCTEMaxX M 3HAUYCHWH OMOpa3zHOOOpasws; O
I00ANBHBIX HKOJIOTHUECKUX TMPoOJeMaxX, CTOSIIUX Teped YeIOBEYECTBOM M CIOCO0aX HX
MIPEOI0JICHHS;

11) ymenue pemath yuyeOHbIC 3a/1adyll OMOJIOTHMUYECKOTO COJIEP)KAaHUS, B TOM YHCIIC BBISBISATH
MPUYMHHO-CJIEICTBEHHbIE CBSI3M, MPOBOAUTH pacuéThl, [elaTh BBIBOABI HAa OCHOBAaHUU
MOJIYYCHHBIX PE3YJIbTATOB;

12) ymenue co3znaBaTh M NPHUMEHATH CIOBECHbIE M Trpaduueckue MoJeNu s OOBSICHEHHS
CTPOEHHSI JKUBBIX CUCTEM, SIBJICHUHM U IIPOLIECCOB KUBOU IIPUPOBL;

13) moHrMaHMe BKJIaJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHYECKUX HAYK;

14) BnameHwe HaBbIKaMu paboOTBl ¢ uHpOpManuel OMOJOTHYECKOTO  COJEpIKaHU,
IPE/ICTaBICHHOW B pasHONl ¢opme (B BHIE TEKCTa, TAONUYHBIX JNAHHBIX, CXEM, I'pa(uKOB,
JMarpaMM, MoOJIENeH, M300pakeHHii), KPUTHUECKOrO aHaiu3a WHQOpPMAlMd M OLCHKH ee
JOCTOBEPHOCTH;

15) ymeH#e mIaHupOBaTh MO/ PyKOBOJICTBOM HACTaBHHUKA M MPOBOJIUTH y4eOHOE HCCIIEOBAHUE
WIM TIPOEKTHYIO paboTy B oOyiacTu OMOJOTMH; C y4ETOM HaMEUEHHOW Lenu (opMyIUpOBaTh
HpO6JICMy, TUIIOTE3y, CTAaBUTH 3aJadvu, BI)I6I/IpaTI> AACKBATHBIC MCTOJbI JII HUX PCIICHHA,
(GopMyIMpPOBATH BBIBOJIbI; IIYOJIMYHO MIPEICTABIATH OJIYUEHHbIE PE3YIbTATHI;

16) YMCHHUEC UHTCTPUPOBATH OMOJIOrMYECKHE 3HAHUS CO 3HAHUSIMHU APYyTrux yLIC6HBIX IpeaAMCETOB;,

17) chopMUPOBAaHHOCTH OCHOB JKOJOTHYECKOW TPAaMOTHOCTH: OCO3HAaHWE HEOOXOIMMOCTH
JICHCTBUH 10 COXPAHECHUIO OMOPa3HOOOpa3usi U OXPaHE MPUPOJIHBIX SKOCHCTEM, COXPAHCHHUIO U
VKPEIICHUIO 37I0POBBS YEJIOBEKA; YMEHHE BBIOUPATH IIENIEBbIE YCTAHOBKH B CBOUX JIEHCTBUSX U
MOCTYIIKAaX 10 OTHOIIICHHUIO K XKUBOU MPUPOJIE, CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYKAFOIIINX;

18) ymeH#e MCIOab30BaTh MPUOOPETEHHBIE 3HAHUS U HABBIKH JUJIS 3JIOPOBOTO 00pasa >KW3HH,
CcOQIAaHCHUPOBAHHOTO THUTAHUSA M (PU3NYECKON AKTUBHOCTH; HEMPUSITHE BPEIHBIX NMPUBBIUEK U
3aBUCHUMOCTEH; yMEHHE NPOTHBOJEHCTBOBATh JDKEHAYYHBIM MAHUMYISAIUSAM B 00NacTu
3/10pOBbSI;

19) oBnajgeHue nmpueMaMu OKa3aHMs MEPBOM MOMOIIM YEJIOBEKY, BbIPAIMBAHUS KYJIbTYPHBIX
pacTeHU! U yX0Ja 3a JOMAalTHUMHU KUBOTHBIMHU.

7. B COHLEPXATEJIbHOM PA3/IEJIE B mnynkr «2.1. Ilporpamma pa3BuTHS
VHHUBEpPCAJIbHBIX  y4yeOHBIX  JIeHCTBUM, BKIOYaromas  (QOpMHUpOBaHHME  KOMIETEHIIHN
oOydaromuxcsi B 00JIaCTU KCIIOJIb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH,
y4eOHO-UCCIIeIOBATEILCKOM W TMPOEKTHOM NEATEbHOCTH» 00aBUTh MOAMYHKT «2.1.13.
Onucanue 0COOEHHOCTEH, OCHOBHBIX HalpaBlIeHUH Yy4eOHO-HCCIe0BaTeNbCKOW M MPOEKTHON
NEeSITeIbHOCTH ~ OOYYaloLIMXCS, METOJOB  OOy4yeHMs, 00pa3oBaTENbHBIX  TEXHOJOTHIA,
o0ecreynBaroIuX OCBOCHHE OOY4YaroIIMMHUCS OCHOBHBIX O0I€00pa30BaTEeIbHBIX MPOrpPaMM
U(PPOBOrO, €CTECTBEHHOHAYYHOT0, TEXHUYECKOrO0 M TYMAaHUTapHOTO mpoduieil B pamkax
HCIIOJIb30BaHUsl KOMIUIEKTa oOopynoBaHusi lleHTpa oOpa3oBaHUS €CTECTBEHHO-HAyYHOW U
TEXHOJIOTMYECKOW HanpaBiieHHOCTEN «Touka pocTa»y CIeAyoIIero CoAep KaHus:



2.1.13. Onucanne 0cOOCHHOCTEH, OCHOBHBIX HAIPaBICHUN Y4eOHO-HCCIIEI0BATEIHCKON
U TIPOCKTHOM EATEIbHOCTH 00yJaloIuXcs, METO0B 00yUeHHs, 00pa30BaTEIbHBIX TEXHOJIOTHA,
00ecreynBaIUuX OCBOCHHE OOYyJYaroIIMMUCS OCHOBHBIX O0IE00pa30BaTEIbHBIX IMPOTrPaMM
U(pPOBOrO, €CTECTBEHHOHAYYHOTO, TEXHWYECKOr0 M TyMaHUTapHOro Mpoduied B paMKax
UCTIOJIb30BaHUSl KOMIUIEKTa oOopynoBanus lleHTpa o0pa3oBaHMsS €CTECTBEHHO-HAYYHOU U
TeXHoJornueckoi HampanieHHocTell «Touka poctay KomiekT o6opynoBaHus Jijisl OCHAILIEHUS
IlenTpa 00pa3oBaHUs E€CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOW HampaBiieHHOCTeH «Touka
pocTa» cOpMHUPOBAH C YUETOM psJia MPUHIIUIIOB, B TOM YHCIIE:

Ipunyun npeemcmeennocmu cucmem o6opyoosanus. OOOpYyIOBaHUE ISl MPOBEICHHS
YUYECHHUYECKUX MPAKTHYECKUX pPa0OT SBIAETCS OOIUM JJsl YPOBHEH OCHOBHOTO OOLIEro u
cpenHero obmero oOpazoBaHus. B cucreMe HarmsAmHBIX  CpPEACTB  OOydeHHS W
JIEMOHCTPAIIMOHHOTO O0OPY/ZOBAaHUS HMMEIOTCS 0a30BbIC 3JIEMEHTHI, OOIIME i OCHOBHOTI'O
obmiero u cpeanero odmiero obpazoBanus. L{udposas naboparopus u o6opyaoBaHue OOIIETO
Ha3HAYCHUS TO3BOJISIOT 00ECIEeYNBATh ACATEILHOCTh 00yYarONIMXCsl KaK B OCHOBHOMW, TaK M B
CTapIIeil IIKOJIe, a B COBOKYITHOCTH C IU(POBBIMHU JabopaTOpusiMu 1O (U3KKE, OUOJIOTHUH U
XUMHU — TIPAKTHYECKYIO JACATEIbHOCTh B paMKaX M3yYeHHS €CTECTBEHHOHAYYHBIX MPEIMETOB B
10-11 kiaccax Ha yriryOJICGHHOM YPOBHE.

Ilpunyun coyemanus K1AcCU4ecKux U COBPEMEHHLIX CPeOCm8 UsMepeHull U cnoco6os
IKCNEPUMEHMATIbLHO20 Ucciedosanus asnenuti. B coctaB 000pyaoBaHUs BXOJAT KJIACCHUUYECKHUE
CpeACTBa M3MEpEeHMs (HampHUMep: JAMHAMOMETPBI, CTPEJIOYHbIE aMIEPMETP U BOJIBTMETP) U
¢ posble IpUOOpsl (HapuMmep: HU(POBLIE BECHI, CEKYHI0MEP) U AaTuuKU. CoOII0IeHHE 3TOTro
MPUHIMIIA UMEET 0c000€ 3HAUEHME JUIsl YPOBHS OCHOBHOIO 0OIIero oOpa3oBaHMs, MOCKOJIBKY
3/1€Ch MPOMCXOANUT 3HAKOMCTBO CO CIIOCOOaMU U3MEpEeHMs (PU3NMUECKUX BEUYHH, GOpMUPYETCS
MOHMMaHHE TPUHIUIIOB JIEHCTBHS aHAJIIOTOBBIX M3MEPHUTENBHBIX MPHUOOPOB U OOECTIEYMBACTCS
Nepexo/1 K UCMOJIb30BaHUIO0 HHCTPYMEHTOB LU (PPpOBOI JabopaTopuu.

Ipunyun npuopumema yueHU4eCcK020 IKCHNEPUMEHMA OJisl Pearusayuu CUCMeMHO-
desimenbHOCMHOo20 Nnooxooa. Peanusanusi CUCTEMHO-JEATEILHOCTHOTO IMOAXO0Ja B OOy4YeHUH
€CTECTBCHHOHAY4YHBIM TIpeAMeTaM Oa3upyercs B TEPBYIO oOuepelb Ha BOBJICUCHUU
00ydJaronuxcsi B TPAKTUYECKYIO JACSATEIHHOCTh IO TPOBEICHUIO HAOIIOEHUNW W OIBITOB.
[ToaTOMy 3HAUWUTENbHAS YACTh HAOIIOJEHUN U OMBITOB, KOTOPHIE B TPAJAUIIMOHHONW METOIHMKE
MpeJIaraiuch Kak IeMOHCTPAIlMOHHBIC, IEPEHECEHBI B pa3ps]l yUeHHUECKUX padoT.

Crnenyer OTMETUTb, UTO B HACTOsIIee BpeMsl M3ydeHHe (DU3MKU, XUMUH U OUOJIOTUH B
OCHOBHOI 1IKOJIe M Ha 0a30BOM YypOBHE CTapllied IIKOJbl OPHUEHTUPYETCS HAa OCBOEHHUE
€CTEeCTBEHHOHAYyYHOW TPaMOTHOCTH, KOTOpPO€ HIET Yepe3 pa3BUTHE CIOCOOHOCTEW ydalluxcs
AHAIM3UPOBATh Pa3HOOOPA3HYI0 €CTECTBEHHOHAYYHYIO HMH(POpMAIMI0 U  HCIOJb30BaTh
MOJIydEeHHBIE 3HAHMS JJIs1 OOBSICHEHHUS SIBIICHUHM M MPOIIECCOB OKPY)KAIOLIET0 MHpA; MOHUMATh
0COOEHHOCTH HCIOJb30BAHUS METOJOB E€CTECTBO3HAHHUS JUIS MOJYYEHUS HAyYHBIX JaHHBIX;
IPOSIBIATE CAMOCTOSTEIBHOCTh CYXACHMM W TIOHMMAaTb pOJIb HAyKM M TEXHOJIOTMUECKHUX
WHHOBAIMI B pa3BUTHU OOIIECTBA; OCO3HABATh BAXXKHOCTh HAYYHBIX MCCIIEIOBAHUI U UX CBS3b C
HaIIUM MaTepUaJIbHBIM OKPYXEHHEM U COCTOSTHUEM OKPY’KaIOILIEH Cpebl.

OpueHTanuss Ha €CTECTBEHHOHAYYHYI0 TpPaMOTHOCTh TMpEAroiaraeT akIeHT Ha
METOJIOJIOTUIO HAYKU M HAMPSAMYIO CBSI3aHO KAaK C OOIIMM YHCIOM YYEHHUYECKHUX OIBITOB B



KypcaX ©eCTEeCTBEHHBIX HayK, TaK H HalpaBJIEHHOCTHIO WX Ha (QOpMHUpOBaHUE
CaMOCTOSITEIbBHOCTH JICHCTBUIN MPU IPOBEICHUH HAOIIOICHUH, U3MEPEHUN 1 UCCIICTOBAHMI.

Hcnonb30BaHue CpeCTB HAMISIAHOCTH U y4eOHOTro 000pyIoBaHUS B yueOHOM Ipoiiecce
HATIPABIICHO HA BBHITIOJHEHHUS CIEAYIONINX (DYHKIUHA:

e oOecneunBaloT OoJIee MOJHYIO U TOYHYIO HH(OPMAIHIO 00 H3y4aeMOM SIBIICHUH
WM 00BEKTE U TEM CaMbIM CIIOCOOCTBYIOT IMOBBIIICHUIO Ka4ecTBA 00yYCHHS;

e [IOMOTralOT B MAaKCUMaJIbHOM Mepe pa3BUTh I103HABATEJIbHBIE HWHTEPECHI
yUaIIUXCs;

® [IOBBIIAIOT YPOBCHDb HAITIIAHOCTU U JOCTYITHOCTH 06y‘IeHI/IH;

e VYBEIUYHMBAIOT OOBEM CAMOCTOATEIbHOW pabOThl y4yallMXcsi Ha YpOKE U
BHEYPOUYHOM JESITEIIbHOCTH;

e CO3/Ial0T YCJIOBUS JUIsl OpraHU3alMK IPAKTUKO-OPUEHTHPOBAHHOMN TPOEKTHOHN U
UCCIIEI0BATEIbCKON AEATENbHOCTH;

e JIAIOT BO3MOXKHOCTH JOCTYIHEE W TIIyOXKe pPacKphITh COJepKaHue y4eOHOro
MaTepuaia, CrIoCOOCTBYIOT (OPMHPOBAHUIO Y YYAIIMXCS MOJOXKHUTEIBHBIX MOTHBOB
o0OyueHusl.

Baxuelimeld uactbio ocHamenuss lLlentpa «Touka pocta» sBisercs wuudposas
nabopaTopus, MepedeHb JaTYUKOB KOTOPOIl MO3BOJISET HCIOJIb30BATH ITY J1a0OPATOPUIO INPH
u3ydyeHUM (QU3MKU, XMMUU U Ouosoruu. BBeneHue B IIKOJIBHBIA 3KCIIEPUMEHT LU(PPOBBIX
JATYUKOB JUISl PETHCTPALMU PA3JIMYHBIX BEJIMYMH M BO3MOKHOCTH MCIIOJIB30BAaTh KOMIIBIOTED
(cMapTGOH WM IUIAHIIET) s pacuyeToB U O(QOPMIIEHHS PE3YyJIbTaTOB OIBITOB, IO3BOJISET
IIEPEUTH HAa HOBBIM KAa4yeCTBEHHBIM YPOBEHb IIPOBEICHMS HM3MEPEHUM, YIPOCTHB IPOLECC
U3MEpPEHUIl U TMOBBICUB MX TOYHOCTb. [losiBieHne 1u@pPOBBIX TEXHOJOTHI B JIaOOpaTOPHBIX
paboTax TMOBBINIAET UX AaKTYaJIbHOCTh W NPUBJIEKATENIbHOCTh B CO3HAHUM COBPEMEHHOIO
MIKOJIbHMKA, YCWJIMBACT HAIJSAHOCTh KaK B XOJI€ ONBITOB, TaK U MpU 00pabOTKe pe3ysibTaToB C
MCIIOJIb30BaHUEM MPOTPAMMHBIX CPECTB.

Jlnist SKCTIEPIMEHTOB 1O OMOJIOTHM M XHMHMHM 3TO SBISICTCS 3HAYMMBIM TEPEX0JO0M OT
Ka4eCTBEHHBIX HAONIOJIEHUI W OMBITOB K KOJWYECTBEHHBIM JKCIIepHMeHTaM. lcronb30BaHue
nuppoBol  1abOpaTOpUM  CYIIECTBEHHO  M3MEHSeT  MOAXOAbl K  MPOBEIEHUID U
JIEMOHCTPAIIMOHHBIX, U YYCHHYECKUX OMBITOB. Mcmonp30Banue MU(POBHIX JATYNKOB B Ka4eCTBE
U3MEPUTENIBHBIX HHCTPYMEHTOB HW3MEHSET MOAXOJbl K MPOBEIECHUIO NPSIMBIX H3MEpPEHUH
¢u3nueckux BeNWYMH. TpagMIIMOHHO B KayecTBE CPEACTB M3MEpPEHHs HCIIOJIb30BAINCH
OpOCTEHIINEe WHCTPYMEHTHl (pblUaXKHbIE BEChl M PAa3HOBECHl, MEH3ypKa, JWHAMOMETP,
TEPMOMETP) U CTPEJIOUHbIE TPUOOPHI (AMIEPMETP U BOIBTMETP).

Hcnonn3oBanme IIPI(prBBIX AaTYUKOB MO3BOJIAACT HA COBEPIICHHO APYTOM Ka4Y€CTBECHHOM
YPOBHEC MPOU3BOJAUTH UBMCPCHUA BPEMCHU, PACCTOAHUSA, UMETHh BO3BMOXKHOCTb PCTUCTPUPOBATH U
Ha6J'IIOIlaTL HU3MCHCHHUEC BO BpPCMCHU TaKHUX BCIWMYHUH KaK TEMIICpATypad, OSJIICKTPUUCCKOC
HAIlps>KCHUE, CUJIa TOKAa U T. 1. OTH BO3MOXKHOCTH MMO3BOJIAIOT, HAITPUMEP, HA YPOKaX (bl/ISI/IKI/I C
BBICOKOH TOYHOCTBIO HU3MCPUTHL MIHOBCHHYIO CKOPOCTH TeCJIda, ABUKYIICTOCA HEPABHOMCEPHO,
Ha6J'IIOIlaTL B JUHaMHKCEC IMPOLECC 3HeKTpOMaFHPITHOI>'I HUHAYKIOUH, BOSBHUKHOBCHUC U U3MCHCHUC



HHIAYKOUOHHOI'O TOKA, UCCIEA0BATH U3MCHCHUC TEMIICPATYPhI C TCUCHUCM BPEMCHHU B ITPOLIECCE
YCTAHOBJICHH TCIIJIOBOT'O PABHOBECHSA U T. .

Ha ypokax 61010run nosiBiasieTcss BO3MOXHOCTb [TOJIyYUTh KOJMYECTBEHHBIE IaHHbIE IPU
IPOBE/ICHUN OINBITOB, HANPHUMEP: IpPH ONpEAETICHUU (AKTOPOB, BIUSIOIIMX HAa CKOPOCTh
nporecca (OTOCHHTE3a, NPU U3YYCHUM [bIXaHWS KOpPHEH M JIMCThEB, NPHU HCCIEIOBAHHUU
YCIJIOBHM IPOPACTAHUS CEMSH U T. II.

Ha ypokax XMMHM Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOIAT MPAKTUUYECKHUE PabOThHI 1O
U3y4YCHUIO IIpollecca OJIICKTPOJIM3a, HCCIECJOBAaHUE SK30TEPMUYECKUX U IHIOTECPMHUYECKHX
peakiuii, TeroBoro 3¢ ¢exra ropeHust TomwmBa U T. A. C HCHONBb30BaHUEM TPAJAUIHOHHBIX
«QHAJIOTOBBIX» CPEICTB IMOJOOHBIE H3MEPEHHS BBIOJHUTH HEBO3MOXHO. [l paboTsl C
nu(GpPOBBIMU  JaTYMKAMH  HUCIIOJIB3YETCSl  CIIEHUAlbHOE  IPOrpaMMHOE  OOecredeHue,
YCTaHOBJIEHHOE Ha KOMITbIOTED. J[111 KOMMyHHKanuy MU(POBBIX JaTYNKOB, 3aIMCH U XPAaHEHUS
UHOPMALINH, TIOTYYSHHON C UX TIOMOIIBIO0, HU(POBast JTabOpaTOPHs UCIIONIB3YeTCS B KOMILIEKTE
¢ HOYTOYKOM C HEOOXOJMMBIM YCTaHOBIIEHHBIM ITPOTPAaMMHBIM oOecriedyeHneM. Vcnoap3oBanne
KOMITBIOTEPHOH (OPMBI PETHCTPAllMK TOJYYCHHBIX 3HAYEHWH U TIOCTPOCHUS TpauKOB
U3MEHSET MOAXO0Abl K O(pOPMIICHHUIO JIAOOPATOPHBIX M MPAKTUYECKUX PabOT OOYJarOIIMMHUCH.
JlaHHbIe, TOTYYEHHBIC IPU TOMOIIN IHU(POBBIX AATYNKOB, BHOCATCS B 3JICKTPOHHBIC TaOJIHIBI,
YTO TI03BOJISIET CTPOMTh TpauKH 3aBUCUMOCTEH WCCIEAYeMbIX BEIMYMH Ha JKpaHe
KomIploTepa. Ha ocHOBaHuMM 3THX TpaduKOB [enaTh BBIBOABI O XapaKTepe 3aBUCHMOCTH
BEJIMYMH OT BPEMEHH HJIU IPYTUX ITapaMeTpPOB.

Ha yrayGneHHOM ypoBHE T1IelIecO00pa3HO 00yd4arTh MPOBOJIUTH aIIPOKCHMAITUIO
BBIOpAaHHBIX TOYEK UTOrOBOM TIpaduyecKkoil 3aBUCUMOCTBIO. OTH HOBBIE BO3MOXHOCTHU
MO3BOJIAIOT aBTOMATH3UPOBATh PYTHHHBIE TMPOLEAYpPHl 3alONHEHHS TaONWIl, BBINOJHEHUE
ONHOTHIHBIX ~ pacueTroB, mocTpoeHus rpaduxoB. [udposas dorokamepa moO3BOISAET
cotorpadupoBaTh COOPaHHYIO SKCIIEPUMEHTAIBHYIO YCTAHOBKY M IPUKPENUTH GoTorpaduio B
AIIEKTPOHHBIN OTUeT. TakuM 00pa3oM, OCYIIECTBISETCS Mepexo K 0pOpMIEHUIO dIEKTPOHHOTO
oT4eTa O TPOJCIIAHHOM OKCIIEPUMEHTE, TPOCKTHOW WM HCCIIENOBaTEIbCKOM padore.
B03MOXHOCTL HCIIOJNIBE30BaHUS BI/IZ[GOH&6JHOI[€HI/I$[ 3a MPOLECCCOM BBIIMOJTHCHUSA IMPAKTUYCCKHUX
paboT 00yYarOIIMMHUCS U3MEHSIET MOAXO0/IbI K OLIEHUBAHUIO PalOT.

ONEeKTPOHHBIA OTYET O MPOJIEIIAHHONW NMPAKTHUUECKOH paboTe MOXKET COMpPOBOXKAATHCS
NpUKpEIUIeHHON QoTorpadueil, KoTopas MO3BOJSET OLEHHUBATh MPABUWIBHOCTH COOpaHHOM
HKCIEPUMEHTAJIbHOW YCTaHOBKH, O0o0Jiee IIOJIHO OMNpEeAeNsATh IOJHOTY U IpPaBHWIBHOCTh
IPOJIETAHHOTO UCCIIeIOBaHMS, aHAJIU3UPOBATh JIOCTOBEPHOCTh MIpe/ICTaBICHHBIX
AKCIEPUMEHTAJIbHBIX TaHHBIX.

IIpy OAHOBpPEMEHHOM BBINIOJHEHUM pa3sHBIMH TpyHnaMd OOYYaIOIIMXCS Pa3HbIX
UCCIIEIOBATEIbCKUX paboT I1eJecoo0pa3Ho HMCIOJIb30BaTh BUAE03AIKMCh BCEro Xoia pador. B
TOM CIIyya€ OIICHMBATbCSI MOTYT HE TOJBKO IIPEIMETHBIE pE3YJIbTaTbhl, CBSA3AHHBIE C
MIPOBEJICHNEM KOHKPETHOT'O 3KCIIEPUMEHTA, HO 1 KOMMYHUKATUBHBIEC U PETYJISTUBHBIE JEHCTBUS:
IUTAaHUPOBaHWE paboOThl, OTCIEXKUBAHUE XOAa paboOThl, KOpPpeKIHs IulaHa paboThl,
KOMMYHHKAIMSI B COBMECTHOM JAESITENbHOCTHU, HATU4ME (UM OTCYTCTBUE) KOHQIMKTOB U
crnocobbl ux pemieHus. Mcnonp3oBanue HUQPOBBIX J1AOOPATOPHl CYIIECTBEHHO pacHIMpSET
CHEKTP BO3MOXKHBIX ONBITOB M HMCCJEIOBAaHUN, OCOOEHHO 3TO KacaeTrcs M3ydeHHs OUOJIOTUH U
XUMUH.



Pacmpenue cnektpa BO3MOMKHOCTEH MOXKHO TNPOWJUTIOCTPUPOBATH Ha IpUMEpe
W3YYCHUS DJICKTPOMATHUTHOM WMHAYKIHHU B Kypce ¢u3uku. [Ipyu MCHOIB30BaHUHM CTPEIIOYHOTO
amIepMerpa TPaTUIMOHHO HAOIOMAI0T JIUIIL (PAKT BO3HUKHOBEHHUS WHIYKIIMOHHOTO TOKa B
MPOBOJIHUKE M U3MEHEHHE €ro HaIlpaBJiICHUsl IPU U3MEHEHUU CKOPOCTH BHECEHHUS] MarHuTa Wiu
ero mossgpHocTH. Vcnonp3oBaHue MUQPOBOro JaTYMKA MO3BOJSET MOJYYUTh OCHMIIOTPAMMY
OJIC uHayKUIKMM, BOSHUKAIOIIEH B KATYIIKE, MPU MPOJIETE Yepe3 Hee MarHuTa. ITO MO3BOJISET
CpaBHMBaTh 3HaueHHs] MakcuMalibHbIX DJC mpu mpojeTe yepe3 KaTyIIKy MarHUTa ¢ pa3HbIMHU
CKOPOCTSIMU U C PAa3HOW MOJSPHOCTHIO, AHAJIU3UPOBATh BUJ TOJYYECHHOHW 3aBHUCHUMOCTH,
KOHCTPYHUPOBAThH IKCIIEPUMEHTAJIbHBIC 33/1a4H 110 U3YUYEHUIO SJIEKTPOMArHUTHOW MHYKIUU.

[udpoass naGopaTopust MO3BOJSET OPraHU30BaTh IMPOCKTHYID W y4eOHO-
MCCIIEI0BATEIbCKYIO JAEATEIBHOCTh IIKOJIBHUKOB KaK B paMKaX ypOKOB, TaK U BO BHEYPOUHOM
nearensHOCTH. Hanmmune pasHooOpa3HbIX HUQPOBBIX TaTYMKOB JA€T BO3MOXKHOCTH MPOBOAMTH
camMble pa3HOOOpa3HbIE UCCIEAOBAHNS, OIIMPAsCh HA HHTEPECH! 00yJaroIuXCsl.

B kauecTBe nmpruMepa MOXKHO MPUBECTH HUCCIIEIOBAHUSA 3KOJOTMYECKOW HAIPABIEHHOCTU
10 BBIABICHHUIO (DAKTOPOB 3arpsi3HEHHS OKPYXKAIOIIEH Cpelbl, M3YYCHUIO JKOJOTHYECKOTO
COCTOSIHUSI TIOMEIICHUH IIKOJIbI, MTOYBBI, BO3AyXa B HACEJICHHOM ITYHKTE M T.H. BbImonHeHnue
TaKUX HPOEKTOB SIBJIETCS OCHOBAaHMEM JUISl OLIEHKHM HE TOJIBKO YPOBHS C(HOPMHUPOBAHHOCTU
IPEIMETHBIX PE3yJIbTaTOB, HO UTOIOBOM OLIEHKHM JOCTH)KEHHUSI METalpeAMETHBIX pe3yJbTaToB
00y4yeHMs: KOMMYHUKAaTHUBHBIX (KOTOpbIE OLIEHUBAIOTCA Kak B IpoLiecce NMPOBEACHUS PabOTHI,
TaK U B IPOLECCEe 3alIUThl MPOEKTAa WM MCCIEJOBAaHUS) U PETYISATUBHBIX (KOTOpBIE
OLICHUBAIOTCSI B TIPOILIECCE BBINOJMHEHUsT MpoekTa). OcHameHne i U3ydeHHs (QHU3UKA
IIPEJICTaBICHO B BUJIe 00OpYNOBaHUS Ul JIEMOHCTPALMOHHBIX ONBITOB M OO0OPYJOBaHMS IS
1a00paTOpHbIX PabOT M YYEHHUECKHUX OIBITOB, BKJIIOYas OOIIYIO JUIsi €CTECTBEHHOHAYYHOI'O
nukia 1mudpoByro JabopaTopuio, a Takke IU(PPOBYIO Jadopartopuio mo Qusuke (Kak
JIOTIOTHUTEIIBHBIN AJIEMEHT JJISl YIIIyOJI€HHOTO U3YYEeHUs (PU3UKH).

JleMoHCTpaliMoHHOE  00OpyAOBaHHE  OOecreyrBaeT  BO3MOXKHOCTH — HaOINIO/ICHUS
OOJIBLIIMHCTBA N3y4aCMBIX SIBJ'ICHI/II\/JI, IMpoucCCOB U 3aKOHOB. DTO BO3MOXXHO Ipru ONTHMAJIBHOM
COYETaHUM AaHAJIOTOBBIX W LHU(PPOBBIX CPEACTB HAOIIOJACHUS, aHAIM3a HW3MEPHUTEIbHON
uHpopmanuu. Tak, Hampumep, Uisl Kypca (PU3MKM OCHOBHOM IIKOJIBI €CTh BO3MOKHOCTh
ACMOHCTpal KIACCHYCCKUX JACEMOHCTPAIIMOHHBIX J3KCIICPUMCHTOB: MAaACHUC TCI B TPY6K€
HeioToHa, neMoHcTpamusi AeicTBus atMochepHOro naBieHHs, 3akoHa [lackans, w3MeHeHUsS
o0bemMa Teln TpH HarpeBaHWU (OXJAXKIEHUH), NPUTHKEHUS MOJekyn u T.a4. Habop mo
AIIEKTPOCTATHUKE JaeT BO3MOXKHOCTh JEMOHCTPALMU DSJEKTPU3AIMH Tell, 3aKOHA COXpaHEHUS
3apsaa, TUHUNA HANpPsHKEHHOCTH SJEKTPUUYECKOTO TMONS U T.J. U MOXKET HCIOIh30BaThCs Kak &
KJIaCC€ IMpU HUZYYCHHUH OIBJICKTPOMAIHUTHBIX HBHCHHﬁ, Tak 1 B 10 Kiacce npu HU3YYCHHU
SJICKTPOCTATHUKH. HpI/I OPOBCACHUNU ACMOHCTPAIUOHHBIX OIIBITOB JOJI?KHBI CO6J'IIO)13TI)C${
Tpe6OBaHI/I$[ K UX HarJsifHOCTHU (SICHaH 1 ITOHATHAs ITOCTAHOBKA OHI)ITa), BUANMOCTHU IJId BCEX
yuanmxcs kinacca (Ipu HATHIHHA MEJTKHX JIeTallel UCTIONb3YeTCs MX YBEIHUEHHOE H300pakeHne
Opy TIOMOIIM BeO-Kamephbl), SMOIMOHATBHOCTH M, IO BO3MOXHOCTH, 3aHHUMATEIbHOCTH
(IeMOHCTPAIIMOHHBIN OMBIT JOHKEH BBI3BIBATH MHTEPEC YUAIMXCs, CO37aBaTh MOTHBAIMIO K
W3YYCHUIO TIpenMeTa) U yOeauTeNbHOCTH (TOKa3piBaTh TOT 3(PQeKT, Ha JEMOHCTPAIHIO
KOTOPOTO OH OBLJT HATIPABJICH).

OnHako peanu3anus AesTETLHOCTHOTO TOAX0/1a B 00yueHnn (U3UKe MEPEHOCUT aKIEHT
C IEMOHCTPAILlMOHHOI0 AKCIIEPUMEHTa Ha ydeHnueckuil. Hampumep, mo mexaHnuke uccieioBaHUE



KHHEMaTHYECKUX  3aKOHOMEPHOCTEH, 3aKOHOB JWHAMUKH, KOJIEOATeNbHBIX JBHKCHUH
NEPEHECeHO B YYCHUYECKHUH 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanus. Ilpu
U3y4EHUH 3JIEKTPOANHAMUKY J1JabopaTopHOE 000pyJOBaHHE MO3BOJIET UCCIEI0BATh HE TOJIBKO
3aKOHBI IIOCTOSHHOT'O TOKa, HO C HCIIOJIb30BAaHHEM KOMIIBIOTEPHOTO OcLuuIorpada mo3BosseT
IpOHA0IIOaTh M HUCCIEIOBaTh AICKTPUYECKHE IIEMU MEPEMEHHOr0 TOKa, OJIOK JHONO0B
HO3BOJISICT KCCIIEAOBATh BOJIFTAMIICPHBIC XapPAaKTEPUCTHKK 1uoxa. Ilpm wm3ydeHWW ONTHKH
7abopaTopHOe 00OpYIOBaHME MO3BOJISICT M3YYUTh 3aKOHBI T'€OMETPUYECKOW  ONTHKH
(IpesoMIICHHE CBETa B MOJIYLWIIMHAPE M MOJTyYeHHE M300pakeHHs B JIMH3aX) U MPOHAOIIOATh
OCHOBHBIC SIBJICHHS BOJIHOBOW ONTHKH (MHTEpdEpEeHIMS W TONApH3aLus), HCCIEA0BaTh
Tudpakuuio cBeta (IudpakiroHHAs pemeTka). B cOOTBETCTBHM ¢ MPEIMETHBIME Pe3yJIbTaTaMu
oOyueHuss ¢u3uke 000pyIOBaHME JUISI YYCHHYECKHX OIBITOB OOECIEYMBAET IPOBEACHUE
CJIICAYIONIMX THUIIOB paboT, CrpYyNIUPOBAHHBIX MO BUAAM AEATEIBHOCTH, HE3aBHCHUMO OT HX
TEeMaTHYECKOHN MPHHAITICKHOCTH:

1. IIpoBenenue npsAMbIX U3MepeHUi GU3NYECKUX BEIUYMH (M3MEpPEHHE MaccChl, 00beMa
JKUJIKOCTH, TEMIIEpaTypbl KUIKOCTH, CHJIbI, CHJIbI TOKAa, HANpPSDHKEHHUSA) C HCIOJIb30BAaHUEM
AHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB.

2. IIpoBepka 3aJaHHBIX MPEINOJIIOKEHUN (TPsAMbIE U3MEpEeHHs (PU3MYECKUX BEIUYUH U
CpPaBHEHME 3aJJaHHBIX COOTHOIICHMN MeXJIy HUMH). Hampumep: mpoBepka ycIOBHM IIaBaHUS
Tel, YCIOBUI paBHOBECUS pbluara M OJIOKOB, 3aKOHOMEpPHOCTEW MOCIEIOBATEILHOTO U
napajuieJIbHOTO COCIMHEHHS TIPOBOHUKOB U T. .

3. Pacder mo mMOJy4YeHHBIM pE3yJbTaTaM NPSIMBIX HM3MEPEHUH 3aBUCUMOTO OT HHUX
napameTpa (B OCHOBHOHM IKOje) W KocBeHHbIe m3Mmepenuss (B 10-11 kmaccax). Hampumep:
YCKOpEHUEe Tella TpU PABHOYCKOPEHHOM JIBI)KEHUHM, YCKOPEHHE CBOOOIHOTO TMaJCHHUS,
YKECTKOCTb MPYKUHBI, KOA(D(UIIMEHT TPEHUS CKOJIBKEHUS, MEXaHnueckas paboTa U MOITHOCTh U
T. 1.

4. HaOmioneHue sBIEHUH M TIOCTAaHOBKA OMNBITOB (HAa KAayeCTBEHHOM YpPOBHE) I10
oOHapyxeHHI0 (P aKTOpOB, BIMSIOUIMX Ha [pOTEeKaHWe JaHHbIX sBieHud. Hanpumep:
OpSMOJIMHEHHOE PacpOoCTpaHEeHUE CBETa, IUCIEPCHs CBETA; U3yYeHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKaJie U T. II.

5. HccnenoBaHue 3aBUCUMOCTH OJHOM (PU3MYECKONM BENMYMHBI OT JpPYrod ¢
MIPE/ICTABICHUEM DPE3YJIbTaTOB B BHJE rpaduka W pacdyeTa MCKOMOTO mapamerpa. Hampumep:
3aBUCHMOCTH MYTH PaBHOMEPHO JIBIDKYIIETOCS Tela OT BPEMEHH JBMIKEHUS Teja; CUIIbI TPEHUS
CKOJIBXXEHHUSI OT CUJIbI HOPMAJIBHOTO JIaBJIEHUS, KadyecTBa OOpaOOTKM TOBEPXHOCTEH Tl W
HE3aBUCUMOCTH CHWJIbl TPEHHUS OT IUIOMIAJAM CONPUKOCHOBEHHUS TE€J; CHUJIbl YOPYTrOCTH OT
VATUHEHUS TPYXUHBI, BBITAJKUBAIOIIEH CHUIBI OT 00bEMa MOTPYKEHHOH YacTu Tela U OT
TUIOTHOCTU JKUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO U T.J.

JlabopaTopHoe  o0opymOBaHHE OOECTEUMBACT  CAMOCTOSITEIBHBIA  yUCHUUYECKHI
HKCIEPUMEHT, KOTOPBIH MOXKET HMMETh paziIuuHble (GOPMBI: (PPOHTATBHBIM HSKCHEPUMEHT
(poHTanbHble OMBITBHI W JIAOOpaTOpHBIE pPabOThI), pabOThl MpaKTHKyMa, Yy4eOHO-
UCCIieIoBaTeIbCKUEe pPAabOThl W TMPOEKThl HKCIEPUMEHTAIbHOTO Xxapakrtepa. [lpu 3ToM
HOPMAaTHBHO-0053aTeIbHBIM BHE 3aBHCUMOCTH OT YpPOBHS H3ydeHUs (Gu3uku (06a30BbIA WM
yrayOJIeHHBINH) U 00pa3oBaTebHON MPOrpaMMbl (OCHOBHAS WJIM CPEIHSS IIIKOJIA) SIBIISIETCS



(bpoHTaIbHBIN 3KcrIepUMeHT. VIMEHHO OCPECTBOM (PPOHTAIBHOIO SKCIIEPUMEHTA JOCTUTAIOTCS
IIPEAMETHBIE PE3YJIbTAThl HKCIIEPUMEHTAIBHOIO XapaKTepa, a Y4YaluluMUCi OCBauUBAIOTCS
CHOCOOBI JIEHCTBHIA, COOTBETCTBYIOIIME YKA3aHHBIM BBIIIE IMATH TUMaM padoT. JlabopaTtopHbIit
NPaKTUKyM IIeJIecCOO0pa3eH TOJNBKO NpU YIIYOJCHHOM ypOBHE H3YYEHHUS MpEIMeTa.
OnTuManbHBIM JJIS1 JOCTHOKEHHS IeNiell mpoBeAeHUsT (DPOHTATBHOTO 3KCIEPUMEHTA SIBIISAETCS
IpeCTaBiIeHue J1IabopaTopHOro OOOpPYAOBaHUS M MaTepuajJoB B BHJIE TEMaTHYECKUX
KOMIIJIEKTOB [0 MEXaHUKE, MOJICKYJISIPHOHN (PHU3HKE, SJIEKTPHUECTBY U ONTHKE.

Vcnonp3oBaHne TEMaTHYECKUX KOMILIEKTOB CHOCOOCTBYET (DOPMHUPOBAHHMIO TaKOTO
BO)XHEUIIETO YMEHHUs, KaK MoAldOp ydamuMmHcs OOOpYAOBaHUS B COOTBETCTBUU C ILEINBIO
UCCIIEOBaHMSI M3 U30BITOYHOM HOMEHKIATYphl IPENJIOKEHHOTO KOMILJIEKTa; IO3BOJIAET
IPOBOJUTh HKCHEPUMEHTANbHYIO paboTy Ha JHOOM 3Talne YypoKa; YMEHbBINAET TpPYyIOBbIE
3aTparhl y4YUTENs INPU IOATOTOBKE K YpOKaM, IOCKOJIbKY HE TpeOyeTcsl MepeKOMIIOHOBKA
000py/1I0BaHUsl B COOTBETCTBUU C 33/1a4aMU KOHKPETHOTO YpOKa.

[Ipy nnaHupoOBaHUM NPAKTUYECKUX pabOT Ba)XHO HMMETh B BMJY, 4YTO IpPEIMETHbBIE
pe3yJIbTaThl 3KCIEPUMEHTAIIBHOIO XapaKTepa MOTYT ObITh OCBOEHBI TOJIBKO IPU ONTUMAIbHOM
COYETaHUN KPATKOBPEMEHHBIX ()POHTAIBHBIX OMBITOB M OJHOYACOBBIX JaOOpPAaTOPHBIX padoT.
BaxHoe 3HaueHue umeeT TOT (akT, 4TO B COCTaB (POHTAIBHOIO OOOPYHOBaHMS HapsaLy ¢
aHAJIOTOBBIMM BXOJAT W LUGPOBBIE CpeAcTBa HM3MepeHHs. K HHUM OTHOCATCS 3JIEKTPOHHBIN
CEKYHJIOMEp C JlaTYMKaMH, 3JIEKTPOHHBIE BeChl M JaTyMKu LU(ppoBoil naboparopun. Takum
o0pa3oM, NIpU MPOBEAEHUU (PPOHTAIBHOIO 3KCIEPUMEHTa B OCHOBHOW IIKOJIE YYEHUKHU
3HAKOMSTCS C 3JIEKTPOHHBIMU CIIOCOOAMU U3MEPEHUHN U BBIUUCIICHUH.

brok o6opynoBanus uisi ydeHHUECKUX padoT 1o ¢usnke chopMUpOBaH Ha Oa3e mepeyHs
o0opy/moBaHusl Il TMPOBEIEHUS OCHOBHOTO TOCYAApCTBEHHOTO »JK3aMeHa 1o (u3ukKe.
Hcnons3oBanue mpubOOpOB U OOOpYHOBaHUS C €OUHBIMH AN  BCeX OOyYaroIIUXcCs
XapaKTepUCTUKAMU MO3BOJISIET CTaH/IapTU3UPOBATH MPOLEAYpPbI BBITIOJTHEHUS
HKCIIEPUMEHTAIBHBIX 33JaHUil HA HK3aMEeHE M OO0ECHeUnTh HAJEKHYIO OLEHKY pe3yabTaToB Ha
OCHOBaHWH 3KCIIEPTHOW MPOBEPKH OTBETOB O0yJarommxcs. [Ipu 3ToM OCHOBaHHEM I BBIBOJIA
0 MIPaBWJIBHOCTH MPOBEICHUS JTAHHOTO OMBITA SBJISIOTCS PE3YJIbTATHI, TTOJYUYCHHBIC YIAITHMHUCS
MOCPEACTBOM IPSIMBIX U3MEPEHUH 3aJaHHBIX (PU3NUECKUX BEITHUMH.

HaGop 1 mpoBeneHHss OCHOBHOTO TOCYAApCTBEHHOIO JK3aMeHa o0ecredrBaeT
pa3paboTKy HECKOJbKUX OJHOTHIHBIX 3aJaHuil MpU  HCHOJB30BAHUU  OJMHAKOBOIO
000py/I0BaHUsl C pa3HbIMHM XapaKTEPUCTUKaMH. JTOT MOJAXOJ 1IeJIeCO00pa3HO MCIONb30BaTh U
NIPY TIPOBEICHUHN (PPOHTANBHBIX OIBITOB M JTabopaTopHBIX pabor. Hampumep, mpu mpoBeneHnn
WCCIICIOBAaHHS 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS MOXKHO BBINENHTH B KIJIACCE TPYIIIHI,
KOTOpble OyayT MPOBOJUTH JAaHHOE MCCIEIOBAaHUE, HCIONb3Ysl PE3UCTOPbl C Pa3HbIM
COIIPOTHUBIIEHUEM, U JaMmouky. [1o pe3ynpTaTraM MOKHO CPaBHHUTbH IMOJIyYEHHbIE 3aBUCUMOCTH,
0OCYIMTh TPaHUIBI BHIMOJHEHUS 3akoHa OMa Ui yyacTKa IIeTH, ONPeNeNIUTh CONPOTHUBICHUS
pe3uctopoB. CienyeT OTMETUTh, YTO MPH MPOBEACHUU (PPOHTANBHBIX OMBITOB U J1aOOPAaTOPHBIX
paboT B OCHOBHOM IIKOJIe TpeOyeTcsl 3aliCh Pe3yabTaTOB BCEX MPSAMBIX U3MEPEHUH C y4eToM
aOCOJIIOTHOW TMOTPEIIHOCTH. 371eCh MpPHU HCIOJIB30BAaHUM TPAJAULUOHHOTO O0OPYAOBaHUS
(MEH3ypOK, JWHAMOMETPOB, TEPMOMETPOB) W CTPEIOYHBIX aMIIEPMETPOB H BOJHTMETPOB
a0COIOTHYIO MOTPEIIHOCTh LieJecoo0pa3Ho CBSI3bIBaTh C IIEHOM JejeHHsl Mmpubdopa, a IMpu
nepexojie K IUGPOBBIM HHCTpyMEeHTaM (LM(pOBbIE BECHl U JaTYMKHU) YUUTh padboTaTh C
OTMHUCAHUSMH OTUX TMPUOOPOB, BBHIACHAS JaHHBIE 00 aOCOMIOTHOW TMOTPENTHOCTH, JHOO



peliaraTb 3Ha4C€HHE IOTPEIIHOCTH B TeKcTe 3amaHuil. IIpu mpoBeneHuM wnccnenroBaHUs
3aBUCUMOCTEHl OJHOM (U3MYECKOH BENMYMHBI OT JAPYrod ydaliuecs: JOJDKHBI OCBOHUTH
MOCTPOCHHE TPAPHUKOB C yKazaHHEM aOCOJIOTHBIX MOTPEUIHOCTEH, a IPU MPOBEACHUH PadOT Ha
IIPOBEPKY INPEIIIOJIOKEHUN — YMETh CPAaBHUBATh 3HAYEHUs JBYX NPAMBIX U3MEPEHUN C y4ETOM
a0COJIIOTHOW TNOTPENIHOCTH (HAalpuMep, MyTEM CPAaBHEHUS MHTEPBAIOB IOJYYEHHBIX 3HAUEHUN
Ha YKCIIOBOM OCH).

[TpoBenenue uzmepenuit U uccinenoBanuii B kypee ¢usuku 10-11 k1accoB JONOTHSIOTCS
MCII0JIb30BaHUEM OTHOCHUTEJIBHBIX OTPEIIHOCTEN, yUaluecs 0JIKHbl HAyUUThCS PACCUNUTHIBATh
OTHOCHUTEJIbHBIE IOTPEIIHOCTH B IPOCTEHIIMX CIy4yasX IPsSMbIX HU3MEPEHMH W CpaBHUBATH
TOYHOCTh Pa3IMYHBIX U3MEPEHUH.

OcHartenue sl U3y4eHus] OMOJIOTHH TIPEICTABICHO KOMILJIEKTaMU JIEMOHCTPAIIMOHHBIX
BJIQXKHBIX IPEraparoB, repOapueB U KOJUIEKIMI MO pa3HbIM TeMaM Kypca OHMOJIOrHH, a TakKkKe
uu(poBoi J1abopatopuel A NPOBEACHUS NpPaKTHUeCKUX padbor. Kpome Toro, mpu usyueHuu
OMOJIOTUM MOJKET HCIIOJIb30BaTh IUGPOBas JlabopaTopus 1Mo OMojoruu (Kak JOMOJHUTEITbHBIN
3JIEMEHT Jis YIi1yOJIeHHOTO U3yUeHus Kypca).

B yuebGHOM mnpouecce ydamigecs JODKHBI IOJYYUTh BO3MOXKHOCTb YYBCTBEHHOTO
BOCIIPHATHS M3y4aeMbIX SIBIEHUH U 00beKTOB. OAHAKO M3ydyaeMble SIBIECHUS U OOBEKTHI HE
BCETJ]a MOT'YT OBITh HETIOCPEICTBEHHO BOCIIPOM3BEICHBI UM TIOKA3aHbI B Y4€OHOM ITOMEIICHHH.
B sToMm ciydae yueOHOE 000pyAOBaHHE JA€T BO3MOXKHOCTb UX BOCIPOM3BECTU OIOCPEIOBAHO,
Yyepe3 KOJUICKIUIO, TepOapHBbIi JIMCT, MUKpOIpenapaT, Mo/ieib, BUaeo(parMeHT u T.11. BraxHbie
npenaparsl IPEJCTaBISIIOT CO00M HaTypalbHble OOBEKThl, CMOHTUPOBAHHbIE Ha CTEKJIIHHOMN
IUIACTUHKE M ONYLICHHbIE B CTEKJSHHBIN IMIMHIP C KOHCEPBUPYIOLIEH >XUAKOCTBIO, JIMOO
IIPEJICTABICHHBIE B IUIACTHKE. 3JECh IPEAJAraloTcsl TOTAJIbHBIE IIpEnaparhl, MO3BOJIAIOIINE
u3y4yaTh BHEIIHEE CTPOCHHE OpraHM3Ma MM ero 4act, (Hampumep: «Kopenp 6006oBoro
pacteHust ¢ kiyOeHbKamMu», «l'aarokay); aHaTOMHUYECKHE INpernaparbl, MpeJHa3HaueHHbIE IS
U3y4eHHs] BHYTPEHHEIO CTPOEHHUS OpraHu3Ma MM €ero opraHoB (Hampumep: «BHyTpeHHee
CTpOEHHE JATYHIKU», «BHYTpeHHee CTpOeHHUE MTUILIbI»); OMOJIOrMYecKre Mpenaparbl, JaroLue
NPEJICTaBICHUE O CTAaausX Pa3BUTHsS opraHusma (Hampumep: «Pa3BuTue KOCTUCTOH pBIOBI»,
«Pa3BuTHe KypuLb»).

Brnaxxnele mpemaparel HCHONB3YIOTCA KaK pa3laTOYHbIM Marepuan B Ipoliecce
JIEMOHCTpAllMK MIPU U3YYECHUHM HOBOTO MaTepHaja WM B MPOLECCE BBIMOJHEHHS MPaKTHYECKUX
3a/laHuii, pa3pabOTaHHBIX Ha UX OCHOBe. ['epOapuu — coOpaHue MPEeCcCOBaHHBIX, 3aCYIIEHHBIX
pacTeHUi UM UX YacTel MOMOrarT U3ydaTh pacTeHHE B KaOMHETe M y3HaBaTh €ro B MPUPOJIE, a
repOapuzamnusi — Haubosiee MPOCTOM CMOCOO COXpAaHEHHsS PACTEHWH W MX YacTell B TEeUeHUe
JUIUTEIIBHOTO BPEMEHHU.

B nepeune mpemaraercs cucreMaTuyeckuii repbapuil (Hampumep, «OCHOBHBIE TPYIIIBI
pacteHuii») u repOapuil mo oOmel OHOoNOruu (KOTOPBIM IMO3BOJIET HPOMUTIOCTPHPOBATH
M3MEHYUBOCTb, HCKYCCTBEHHBII OTOOp, CHCTEMaTHYeCKHEe KaTeropud M BUI000pazoBaHuE,
JTUBEPreHIusT ¥ KOHBEPreHIUs, TOMOJOTMYHbIE W AaHAJOTUYHbIE OpraHbl, PyAMMEHTapHbIE
opraubl, apoMopos, wunuoananrtanus (HEHOTHN MW TEHOTHUN, NOJUIUIONANS, OTAaJeHHas
rudpuau3anus, B3auUMOJAEHCTBHE pacTeHHH ¢  abHoTHYeCcKUMHU  (pakTOpamu  Cpe.bl,
B3auMoJieiicTBUe pacTeHHl ¢ OuotmdyeckuMm (akropamu cpezbl). ['epbapHblil  MaTepHuan
UCTONB3YIOT KaK pPa3aTOYHBIA MaTepuan Uil JIEMOHCTPAlMM H3y4aeMbIX OOBEKTOB, IS



BBITTOJIHEHHS TPAKTHYECKHUX 3a/IaHUI MTPH 3aKPEIUICHHH MaTepHalia MM JHarHOCTHKU Y4eOHBIX
pe3ynbTaToB. Takke TPEACTABICHBI KOJUICKIIMM — Ha0Ophl MPEIMETOB WM BEUIECTB,
noI0OpaHHBIX MO ONpeAeTeHHBIM npu3HakaM. OOBEKTaMU X MOTYT OBITH PAacIpaBICHHBIC H
3aCyIlIEHHBIE HACEKOMBbIEC, PaKOOOpa3HbIE, PAKOBUHBI MOJUIIOCKOB, OT/EIbHBIC YaCTH CKEJIETOB
JKUBOTHBIX. B KOJUIGKIMSIX COYETAIOT HATYpalibHbIE OOBEKTHI C WX HM300paKCHHEM B BHIE
PHCYHKOB WJIH MYJIsDKeH — nMuTanui. [IpeniokeHnbie B iepedHe MOp(OIOrnuecKie KOICKITUH
JIAFOT TMPEJCTABICHHE O BHEIIHEM CTPOCHHHM OPraHOB HJIM HMX YacTEH, MO3BOJISIOT MPOBOIHMTH
CpaBHEHHsSI OOBEKTOB, BBUICHATH WX OOMIME 4YepThl M YEPThl pasziauuusi (Hampumep:
«[IpencraBureny OTPSIIOB HACEKOMBIX» H Jp.); OOIICOMOIOTHYECKHE KOJUICKIIMU ITO3BOJISIOT
BBUSICHATH B3aMIMOCBSI3M B OPraHMYECKOM MHpE, paccMaTpuBaTh pa3BUTHE OPraHU3MOB,
MPOCIICKUBATh OOIEOMONIOTHYECKHE 3aKOHOMEpHOCTH (Hampumep: «[Ipumepsl 3amuTHBIX
MIPUCTIOCOOJICHUH Y HACEKOMBIX ).

Komnekuun, kak u repOapuu, UCIONB3YIOT KaK pa3daTOYHBIA MaTephail s
JICMOHCTpAIlMM H3y4aeMBbIX OOBEKTOB, JUIS BBINOJHEHUS MPAKTHUSCKUX 3adaHUi TIpH
3aKperyIeHUH MaTepualia Uid JUarHOCTUKU Y4eOHBIX pe3yabTaToB. O3HAKOMIIEHHE yYalllUXCs C
MHKPOCKOIIMYECKUM CTPOCHUCM JKHUBBIX OPraHM3MOB — OJHAa U3 TJIaBHEUIIINX 3ala4 HayKH,
MO3BOJIAIOIIUX TTOABCCTH HIKOJIBbHHMKOB K IMOHUMAHHWIO CIHWHCTBA OPraHU4YCCKOIo Mupa. I[J'Ii[
MIPOBEJICHUS JIA0OPATOPHBIX PadOT B HHU(DPOBYIO J1TA0OPATOPHIO BKIIOYEH MHKPOCKOI, a B
KOMIUIEKTE TIOCYIBl U 00OPYJIOBaHUS OOIIEro Ha3HAUYEHUS MMEIOTCS HEOOXOAMMOE OCHAIICHUE
JUTSL IPOBEICHUS 1Ta00paTOPHBIX PadoT.

udposas maboparopusi BKIOYaeT HAOOp Ui M3TOTOBJICHUS MHKpPOIpPENapaToB.
CBexxue mpemnaparbl HM3rOTaBIMBAIOT Ul HEMEMJIEHHOro paccMoTpeHus. K HuM oTHocaTcs
KUJKOCTHBIE (0OOBEKThI OOBIYHO MOMEILIAIOTCS B BOJY, a Ipernaparbl COXPaHSAIOTCS B TE€UEHHE
HECKOJIbKUX JHEW), cyXxue (Hampumep, YacTHIy NTUYBEro Iepa, IPOCTO IMOJIOKUTh Ha
NpPEIMETHOE CTEKJIO M MUKPOCKONHMPOBATH), KHUBBIE IMpenaparbl (Ma3Kd — KaIuld >KUAKOCTH,
HarmpuMep KpOBHM) M BHTalbHble Ipenaparbl (KOTOpblE MCIONAB3YIOTCS JUId H3Y4EHUs
MAaJIOKJIETOYHBIX OOBEKTOB (IMPOCTEHIINX, KOJOHUI BOMOpOCIe), A/ HAOMIOJeHNUS JIBUKEHUS
(tydenbku, ameOsr). IlpurotoBneHnne Mukponpenapara BblpaOaThIBAeT y Y4allerocs HaBBIKU
CaMOCTOSITENIbHOM pabOThl, aKTUBU3UPYET WX IO3HABATEIbHYIO NESATEIIBHOCTh U 3HAKOMUT C
TEXHUKOW U METOJUKON HAYyYHOTO UCCIIEIOBAHHUS.

Crnenyer OTMETHTb, YTO Hapsay C UCIOJIb30BAaHUEM IEPEYMCICHHOTO BbIIIE y4eOHOTO
000pyIOBaHUSI BaXXHYIO POJIb B M3YYEHHUU OMOJOIMU WUIPAIOT MPUPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIy4aeB TOJIBKO OHM MOTYT OO€CIEeYUTh HAauOOJIBIIYI0 KOHKPETHOCTh U TOJHOTY
3HaHUH ydalmxcs, IOMOTraroT (OPMHUPOBAHUIO y HUX MPABMIIBHBIX OMONIOTHYECKUX 3HaHMH. K
TaKUM OKUBBIM OOBEKTAaM OTHOCST pPAacTE€HHUs, J>KUBOTHBIE >KMBOIO YIoOJIKa, aKBapHyMa,
Teppapuyma.

D¢ dexTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOIHBIMU OOBEKTAMU SBIISIOTCS SKCKYPCUHU
B OMONIOTHYECKHE M KpaeBeqYecKHe My3eH, OOTAaHMUYECKHE CaJbl, 300MapKU M OKPYXKAIOIIHe
IIKOJy €CTECTBEHHbIE M HMCKYCCTBEHHBIE TMPHPOJAHBIE cooOIecTBa. TpaaullMOHHBIE
OMonoruvecKre MyJIsHKH U MOJENHM B HACTOSIIEe BpPeMs YCIEIIHO 3aMEHSIIOTCS HU(pOBBIMU
0o0pa3oBaTeNbHBIMH  pecypcami: BUJeOPparMeHTaMu, aHUMalHeu, BUPTYaJIbHBIMU
nabopatopusimu. [{udpoBsie 06pazoBaTebHBIE pECYPCHl HE MOTYT CTAaTh TOJHOIIEHHOW 3aMEHOMN
PCAIBHBIX MPUPOIHBIX O6T)€KTOB, HO HAKOT BO3MOXXHOCTH ITO3HAKOMUTBHECS C Ooitee IMUPOKUM
KPYroM 0OBEKTOB, CO3JJAIOT MPEIMOCHUTKH I MHTEHCU(pHUKAIIMKA 00pa30BaTeIbHOTO MpoIecca U



o0ecrieunBalOT HE3aMEIJIUTENIbHYI0 OOpaTHYIO0 CBS3b, KOMIIBIOTEPHYIO BU3YaJIU3alHIO
uHpOpMaLlMK, aBTOMATH3allMI0 YIpPaBICHUS Y4YeOHOW JEATETbHOCTHIO W KOHTPOIb €€
pe3ynbTaTOB.

OcHamieHrie Uil W3y4eHHs XUMHH IIPEJCTaBICHO B BHIC JEMOHCTPALIMOHHOTO
000pyOBaHUs, KOMILUICKTa XHMHYECKUX PEAKTHBOB C HEOOXOAMMBIM OOOpYHOBaHHEM U3
o0LIero KOMIUIEKTa IOCYIbl M OOOpYIOBaHMS JUIS YYCHHYECKUX OIBITOB M KOMIUICKTA
kolekuuid.  Kpome  TOro, mpuM  M3ydeHMHM XMMHHM ~ HUCHOJb3yeTcsd  oOmas s
€CTeCTBEHHOHAYYHOTO MHKJIAa IHQpoBas nabopaTopus, a Takke HudpoBas J1abopaTopus IO
XHUMHHU (KaK I[OHOJIHI/ITCJIBHblﬁ DJICMCHT JJIsL YTHY6HCHHOFO HU3Yy4YCHUA XI/IMI/II/I) .
JleMOHCTpalMOHHBII YKCIEPUMEHT SIBIISICTCSI BAYKHOM YacThI0 OOYYEHHUS XUMHHU. 3/1€Ch Ba)KHO
HIOMHHUTB, YTO IIPU €ro MPOBEICHUH 00s3aTeIbHO JO0JDKHBI OBITH COOJIO/ICHBI BCe HEOOXOIMMBbIC
STaIbl:

® [I0CTAaBKa L(EJIU KCIIEPUMEHTA,

® OIIMCaHUE HEOOXOAMMOTO /IJISl €T0 BBIIIOJIHEHUS 000PY/10BaHUS U PEAKTHUBOB,
¢ [UIAHUPOBAHKE MTOPSAAKA IIPOBEICHMUS,

® OIMCAHKUE UCXOAHBIX BELICCTB,

® IIPOTHO3HPOBAHUE OKUIAEMBIX B PEAKIMOHHOW CMECH HM3MEHEHHIl U pe3ylbTaToB
IKCIIEPUMEHTA,

® ONMCAHUE U3MEHEHUH, TPOU3OLIECAIINX C BEILIECTBAMU,
¢ (opMyITUPOBKA BHIBO/IOB U3 SKCIIEPUMEHTA,

® CO3/IaHME PHUCYHKAa OKCIEPUMEHTAJIbHOM YCTAHOBKM W COCTAaBJICHHE YPaBHEHUS
peaKuui.

B mpouecce mpoBeaeHHs OEMOHCTpalMii, ydaliuecs OCBauBalOT JTallbl NPOBEACHHUS
OTbITa, TOATOMY Haubosee 3(h(HEeKTUBHBIM SBISETCS HE NMPOCTOE OMMCAHUE OIbITAa YYUTEIEM, a
UCIOJIb30BaHUE 3BpUCTHUYECKON Oecenpl. [Ipu peannsanuu Takoro cleHapus Ja)e HE OYEHb
CIIOXKHBIA OIBIT 3aHMMAET JOBOJIBHO MHOIO BPEMEHM, HO CJIEIOBAaHUE €MY I103BOJISET
o0ecneunTh MOHMMaHHE O0YyYaroIIMMHCSA MPUEMOB HAy4YHOTO NMO3HAHHUS M HCIIOJIB30BAHHUE HX
y)K€ B CAMOCTOSATEIbHOM JEATENbHOCTH B IIPOLECCe YYEHHUECKOro HKcrepumeHnta. Ha
Ha4YaJIbHOM JTare M3y4deHus XuMuu (B 8-9 Kjaccax) UMEHHO TaKOW MOAXOJ MO3BOJIAET JOCTUYD
MakcUMaibHOU 3(h(PEeKTUBHOCTH OT MPOBENEHUS J1a00PaTOPHBIX U MPAKTHUYECKUX PadOT, a TakkKe
c(hopMHPOBAThH y YUalIUXCsI OTBETCTBEHHOE OTHOIICHHUE K SKCIIEPUMEHTY.

HpI/I OLCHUBAHNKN YYCHHYCCKUX IIPAKTHYCCKUX pa60T I_ICJ'ICCOO6p33HO YUYUTHIBATDH
nmoaxoJbl, HMCIOJB3YIOIKUE B OJOK3aMCHAIMOHHBIX MaTrcpuaiax. TaK, B HaCToOAMIECEC BpPEM
npeajnaracTCsa 3KCIHCPUMCHTAIBHOC 3alaHUC, NPEAyCMaTpHBArOIICe BBI60p JABYX BCIICCTB H3
AT MPCAJTONKCHHBIX W MNPOBCACHUC C HUMU peaxunﬁ, OTpaXXaromux XUMHYCCKUEC CBOICTBa
YKa3aHHOT'O B YCJIOBUH 3alaHUA BCUICCTBA.

OneHuBaHue UAET HA OCHOBAHWU OTYETa YUCHHKA O IMPOJENaHHON paboTe (ypaBHEHHS
peakiuii, BEIBOABI O HAOJMIOMCHMIX) M HA OCHOBAHWU TPSIMOTO HAONIOJACHUS 32 JEUCTBUSMHU
YYCHHKa TI0 TIPOBEACHHUIO OMBITOB. [IpM A3TOM BBIACNISIOTCS JTambl OTOOpa BEIIECTB H



CMEIINBAaHMS BEIIECTB B COOTBETCTBUM C IYHKTAaMU HHCTPYKIMH K pabote. Baxuenmmm
HaIpaBJE€HUEM KaK JEMOHCTPALIMOHHOTO, TaK U YYEHHYECKOTO SKCIEPUMEHTa IOJIKHO CTaTh
UCTIONIb30BaHNEe U(POBOK TabopaTopuu, KOTOpas IO3BOJSET OPraHM30BATh XUMHUYECKUUN
AKCIIEPUMEHT Ha MPUHIUIKAILHO HOBOM YpOBHE, NEPEUTH OT KAaYECTBEHHON OILICHKU
Ha0JI0/Ta€MBIX SIBJICHHUM K CHCTEMHOMY aHAIIU3Y KOJIMYECTBEHHBIX XapaKTEPUCTHK.

I[Ipu  pabGore ¢  gatumkamMu  mUGPOBOKM  Jlabopatopuu  0OECIeunBacTCs
ABTOMATU3UPOBAHHBIN cOOp W 00pabOTKa MAaHHBIX, X0/ IKCIEPUMEHTa MOXKET OTOOpaXaThCs B
BUJIE TpaMKOB WM MMOKa3aHW MPUOOPOB, a PE3yIbTAThl SIKCIIEPUMEHTOB MOTYT COXPAaHITHCS
JuTenbHOe BpeMsi. Hanbosee akTyallbHBIM JIUIsE XUMHH SIBJISIETCS TIEPEXO0/ K KOJIMYECTBCHHBIM
XapaKTePUCTUKAM, KOTOPHI MOKHO MPOUJUTFOCTPUPOBATH CIEAYIONUMH MPUMEpPAMH: U3YICHUE
CTpOCHUSI TUIaMEHH, omnpezeneHrne pH B pa3HbIX cpenax, ONpeAeiCHHE CKOPOCTH PEaKIIHH,
W3YYCHUE BIUSHUS KOHIICHTPAIIMH U TEMIIEPaTyphl HA CKOPOCTh PEaKIUU.

[udposas mabopaTopusi MO3BOJISET PEATU30BATh MEXKIPEAMETHBIC CBS3U C JIPYTUMHU
peIMeTaMl  €CTECTBEHHOHAYYHOI'O ILMKJA, TIIOCKOJBbKY JAaeT BO3MOXKHOCTb BBIIOJHAThH
MHTETPUPOBAaHHBIE YUEOHbIE NCCIIEIOBAHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHSATh U OCBaUBaTh
3JIEMEHTHI CTATUCTUKU U HH(OPMAIIMOHHBIE TEXHOJIOTHH.

B mpouecce ¢dopmupoBaHHS OKCHEPUMEHTAIbHBIX YMEHHH  ydalluics y4uTCS
MPEJICTaBISTh UHPOPMAIIHMIO 00 HCCIET0BaHNU B YETHIPEX BUIAX:

* B B€p6aJII)HOMI OIMMUCBIBATH  JKCIICPUMCHT, CO34aBaTb CJIOBCCHYHO MOJICIb
OKCIICPUMCHTA, (1)I/IKCI/Ip0BaTL BHHUMAHHC Ha  HU3MCPACMBIX (bHBH‘{eCKHX BCINYHNHAX,
TCPMHHOJIOTUH;

* B TaOJIMYHOM: 3aII0JIHATH T&6HI/IHBI JAaHHBIX, JICKAIINX B OCHOBC IMOCTPOCHUA l"pa(i)I/IKOB
(HpI/I OTOM Y y4JalllUXCA BOZHUKACT NEPBUYIHOC IIPCACTABIICHUC O Macirabax BeJ'II/ILII/IH);

*B Fpaq)I/I‘-ICCKOMZ CTPOUTDH l"pa(i)I/IKI/I 10 TaOJIMYHBIM JaHHBbIM, 4TO ITO3BOJIACT nepeﬁTH K
BBIZIBUJKCHUIO THUIIOTE3 O XapaKTepC 3aBUCUMOCTU MCIKIAY (1)I/I3I/I‘-ICCKI/IMI/I BCIIMYNHaAMHU (HpI/I 9TOM
YUYUTCIIb TMOKAa3bIBACT IMMPECUMYIICCTBO B BHU3YyAJINU3allUU 3aBHCHUMOCTEM MCKAY BCIIMYMHAMU,
HarjiisiAHOCTb U MHOFOMepHOCTL);

* B QHAIUTUYECKOM (B BHUJIE MAaTEMAaTUYECKUX YPAaBHEHUM): MPUBOAUTH MAaTEMATHUUECKOE
OMHCAaHHWE B3aUMOCBS3M (DU3MUECKUX BEJIWYUH, MaTeMaTHUecKoe OO0OOIIeHHE MONy4YEeHHBIX
pe3yNbTaToB.

udposeie 1abopaTopru MO3BOJISIIOT CYIIECTBEHHO YKOHOMHUTH BpEMs, KOTOPOE MOKHO
MOTpaTUTb Ha q)OpMI/IpOBaHI/Ie HCCIIEA0BATCIIbCKUX yMeHHfI ydaliuxcCsi, BBIPAXKAOMINUXCA B
CIEAYIOLIUX JEUCTBUSAX:

* OIIpeICIICHUE MPOOIEMBI;

* IOCTAHOBKA MCCJIEI0OBATEIbCKON 3a/1a4H;
* INTAHUPOBAHUC PCHICHUA 3aJ1a4H;

* IOCTPOEHHE MO/IEIIEH;

¢ BBIJIBUXKCHUEC T'HIIOTE3,



¢ OKCIICPUMCHTAJIbHAA ITPOBCPKA T'MIIOTC3;
¢ aHaJIu3 JaHHBIX SKCIICPHUMCHTOB WU Ha6J'IIo,Z[eHHI>i; ® (bOpMYJII/IpOBaHI/Ie BBIBOOB.

8. B OPTAHU3AIIMOHHOM PA3JIEJIE B mynkte «3.1.Y4eOHBIN T1aH OCHOBHOT'O
obmero oOpazoBanusi» mnonnyHKT «3.1.1. Kanenmapuenii yueOHbId rpaduk» 100aBUTH
CIIEIYIOIIUM COJEpKaHHEM: B KaHMKyJIspHOE BpeMsl U BO BPEMs JIETHETO O3/0POBUTEIBHOIO
orabixa B LleHTpe o0pa3oBaHMs €CTECTBEHHO-HAYYHOM M TEXHOJIOTWYECKON HAIPaBICHHOCTEU
«Touka Pocta» Oynyt QpyHKIIMOHUPOBATh 00BEIUHEHUsT 00ydatonxcsi. YHKIUU U PETIaMeHT
UX JIeATEIbHOCTH OyJIeT 3aKpeIyieH COOTBETCTBYIOLUIMMHU JOKYMEeHTaMu. Takxke B KaHUKYJISIpPHOE
BpeMs B LleHTpe oOpa3oBaHMs €CTECTBEHHO-HAyYHONW M TEXHOJOIMUYECKOW HAIPaBICHHOCTEH
«Touka PocTta» Oyner mpoxoauTh MOArOTOBKA K OCHOBHBIM I'OCYAApCTBEHHBIM 3K3aMEHaM I10
nporpamMm u¢poBOro, eCTECTBEHHOHAYYHOT0, TEXHUYECKOTO U TYMaHUTapHOTO PO UIIEH.

9. B OPTAHU3AIIMOHHOM PA3J/IEJIE B nynkte «3.1.Y4eOHBIH MJIaH OCHOBHOIO
obmero oOpa3oBaHus» NOANYHKT «3.1.2. Ilman BHEYpo4HOHl JAedATenbHOCTH» J100aBUTh
CIEeNyIOIUM cojiepxkaHueM: < B pamkax ucnosiab3oBaHus obopynoBanus Llentpa oOpa3oBaHus
€CTeCTBEHHO-HAYYHOW M TEXHOJOrM4Yeckod HampasieHHOcTel «Touka Pocray ne menee 1/3
o0beMa BHEYPOUHOW JEATENFHOCTH OOYYalOIIMXCsl OPHEHTUPOBAHO HA MOJJCpKAHUE
€CTECTBEHHOHAYYHOH M TEXHOJIOTUYECKOH HalpaBICHHOCTEH 00pa30BaTEbHBIX MPOrpamMMm, pu
3TOM 00BEM MPOrpaMM €CTECTBEHHOHAYYHOW HANpaBICHHOCTU cCOCTaBisieT He meHee 20% ot
o01iero o0beMa BHEYPOYHOI NeSITETbHOCTH. Ha 6aze MyHUIMIaIBHOTO
o0meoOpa3oBaresibHOro yupexaenus CemuOpaToBckoi cpeHel 0011eo0pa3oBaTesIbHOM HIKOIIbI
peanu3yloTcs  JIONOJIHUTENbHbBIE 00IIeo0pazoBaTenbHble  00IIepa3BUBAIOIIME  MPOTPAMMBI
€CTeCTBEHHO-HAYUYHOW M TEXHOJOTMYEeCKOM HampaBieHHocTell. BHeypouHas nesTenbHOCTh B
KaHUKYJSIPHOE BPEMsI MOXET PEaIM30BBIBATHCS B PAMKAX TEMATHYECKHX IMpOorpamm (Jlarepb ¢
JTHEBHBIM MpeOblBaHMEeM Ha 0Oa3ze MyHHMIIMNAIBLHOTO O00I1€00pa30BaTEIBHOIO YUPEKICHUS
CemuOpaToBCKOM cpenHel 0011e00pa3oBaTeIbHON IIKOJIBI, B MOXOJaX, MOE3aKax W T. 1.), a
TaKK€ C HCIOJIb30BaHUEM oOopynoBaHus LleHTpa o0pa3oBaHHsS €CTECTBEHHO-HAYYHOH U
TeXHoJIoTu4eckoil HampasineHHocTe «Touka Pocra». IIpenycMorpeHo (yHKIIMOHUpOBaHHE
Y4EHHUYECKUX 00BbeAMHEHNH B KaHUKYIApHOEe BpeMst Ha O6a3e LlenTpa oOpa3oBaHus €CTECTBEHHO-
Hay4YHOM M TEXHOJOTHYECKOW HarpaBiaeHHocTel «Touka Pocray.

B 1ensx KOMILIEKCHOIO CONMPOBOXKACHUA OCATCILHOCTU HCHTI)OB «Touka pocTa»
neaaroraMmu OCymeCTBJICHUC UCITIOJIb30BAHNE ny6mz11<aum71 n y‘{C6HO-MCTOIII/I‘-ICCKI/IX MaTcpuaJioB
(I/IHCTPYKI_II/II/I, METOAHUYCCKHEC HOCOGI/ISI, PIH(pOpMaI_II/IOHHBIC MaTcpualibl, NnepecUHU
PCKOMCHAYCMBIX JIMTCPATYPHBIX NICTOYHUKOB, BUACOMATCPUAJIBI U )Ip.)I

e Pacnopstxkenne MunuctepctBa npocBemenus Poccuiickoit @enepannu NeP-6 ot 12
suBaps 2021 rona o cozmanuu Ha 6aze 001eo0pa3zoBaTeNbHBIX OpraHU3aIui, paclol0KEHHBIX B
CEIhCKOM MECTHOCTH W MaJbIX TOpOJiaX, IEHTPOB O0Opa3oBaHUSl E€CTECTBEHHO-HAYYHOU U
TEXHOJOTHYECKON HAIPaBICHHOCTEN ;

e MeTonuueckre PEKOMEHJAIMM TI0 CO3JIaHUI0 perHoHanbHOM cetn lleHTpoB
obpazoBanusi [{udppoBoro wu rymanmrapHoro mpoduieit «Touka pocray Ha Oaze



00111600pa30BaTEIbHBIX OpPraHU3AIMK CEITbCKOM MECTHOCTH W MAaJbIX TOpPOAOB (YTBEP)KICHBI
Munnpocserenust Poccun 25.06.2020 Bb-174/04-8h);

e C.B. JlozoBenko , T.A. Tpymwmna «Peanu3zanust 00pa3oBaTelbHBIX MPOrpamMm
€CTeCTBEHHOHAYYHOH M TEXHOJIOTMYECKOW HAIpaBICHHOCTEH MO (M3UKE C HCIOIb30BAaHHEM
obopynoBanus nenrpa «Touka poctay. MeTonuueckoe mocodue. Mockaa, 2021,

e B. B. bycmakoB , A. B. IlpmHeeB «Peamu3anusi 0o0pa3oBaTeNbHBIX MPOrpamMmm
€CTECTBEHHOHAYYHOH M TEXHOJIOTHYECKOW HANpaBICHHOCTEW MO OMOJOIMH C HUCIOJIb30BaHUEM
obopynoBanus nenrpa «Touka pocray. MeTonuueckoe mocodue. Mocksa, 2021,

e II. U. becnamoB, M.B. J[opodeeB «Peanmuzanus oO0pa3oBaTeNbHBIX MPOrpamMm
€CTECTBEHHOHAYYHOM U TEXHOJOIMYECKOM HaIpaBIEHHOCTEW IO XMMHUU C HCIIOJIb30BAaHUEM
obopynoBanus nenrpa «Touka pocray. MeTonuueckoe mocobue. Mocksa, 2021».



