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IHosicuuTeabHAA 3aNMCKA

PaGouas mporpamma JomosHUTENbHOro oOpa3oBaHus «Uyzmeca Xxumum» paspaboraHa Ul
oOyuaromuxcs 7 kiacca. [Iporpamma peanusyeTcst € HUCHOJIb30BAHMEM BO3MOXHOCTEH LIEHTpa
00pa30oBaHMs €CTECTBEHHOHAYYHOM M TEXHOJOTHMUeCKoW HampaBieHHocTH «Touka pocTay, cocTaBiieHa
Ha OCHOBE CJIEAYIOIIHUX JJIOKYMEHTOB:

« ®epaepanpHOro 3aKoHa Poccuiickoit denepanun «O6 odpa3zoBanuu B Poccuiickoit deneparum»
or 21.12.2012;
« @enepa’dbHOrO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa OCHOBHOTO OO0IEro o0pa3oBaHUs,
YTBEPKACHHOIO IpHKa3zoM MuHucrepctsa npocsenieHuss PO ot 31 mast 2021 Ne 287;
« IIporpamma pa3paboTaHa B COOTBETCTBMH ¢ METOAMYECKUMH DPEKOMEHIAMSIMH 10 CO3AAHUIO U
(YHKIMOHMPOBAHUIO B  00IIe00pa30BATENbHBIX OpPraHMU3ALMUAX, PACIOJIOKEHHBIX B  CEIBCKOU
MECTHOCTH M MAaJbIX Tropojax, HEHTPOB OOpa30BaHMSA ECTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOMH
HaIlpaBJIEHHOCTEN
(25 Hos0pst 2022 r. N TB-2610/02).

Ha peanu3zanuto mporpaMMel 0TBoAUTCS 68 4acoB (2 yaca B HEMEIIO).

Peanuzanust mporpamMmbl CIIOCOOCTBYET pa3BUTHIO HHTEpECa IIKOJIBHUKOB K XHMHUYECKUM
HayKaM, a
TaKXKe pa3BUTHIO 03HABATEIbHOIO MHTEpECa MPH JanbHeeM n3ydyeHuu xuMun. [Ipu peanuszanuu
IIPOrpaMMbl UCIIOJIB3YIOTCS pecypcehl caiita Poccuiickas 37eKTpoHHAs IIKOJIA, YTO CLIOCOOCTBYET
Pa3BUTHIO
(GYHKLMOHATIBHON IPaMOTHOCTH Y O0yYarOIUXCs CIEAYIOUIMX BUI0B: €CTECTBEHHOHAYUYHON
I'PaMOTHOCTH,

YUTATENIbCKOM IPaMOTHOCTH, INI00aIbHBIX KOMIIETEHIIMIA U OPUEHTHPOBAHA HA PEeaIU3alMIO B LIEHTPE
00pa3oBaHMs €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOM HanpaBieHHocTel «Touka pocTay,
co3znanHoro Ha 6aze MKOVY «Kuposckas COLL» ¢ nienbio pa3BUTHs y 00y4Yaromuxcst
€CTeCTBEHHOHAY4YHOI, MaTeMaTH4eCKOM, HH(POPMALMOHHOMN IrPaMOTHOCTH, POPMUPOBAHUS
KPUTHYECKOIO U KPEATUBHOI'O MBIIIUIEHHS, COBEPLICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHON U
TEXHOJIOTUYECKOM HAaIpaBICHHOCTH, a TaKXe I NPAaKTUYeCKO 0TpabOTKH yueOHOro Marepuaia mno

y4eOHOMY HpeaMeTy «XHUMUS.
HanpasiieHHOCTH pOrpaMMBbl IONOJHUTENIBHOTO 00pa3oBanus «Hyneca XUMUN» 110 COAEPKAHUIO
ABJISIETCS] €CTECTBEHHOHAYYHOM; 110 (YHKIIMOHAIBHOMY IPEIHAa3HAUEHUIO - y4eOHO-TI03HABATENbHOM; 110

(dbopMe opraHuzalyu - KpyKKOBOM.

Ha 0a3ze uentpa «Touka pocra» obecrneunmBaercs peaiuzanus oOpa3oBaTeNbHBIX IPOrpaMm
€CTECTBEHHOHAyYHOW U TEXHOJOTMYECKOW HalpaBiIeHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMU 3aKOHOJATEILCTBA B cdepe oOpa3oBaHus M C Yy4E€TOM pekoMmeHmanuii denepaabHOTO

oreparopa y4eOHOTo mpeamMeTa « XUuMHS».

Hcnonb3oBanue o0opynoBanus 1eHTpa «Touka pocTa» MO3BOJISET CO3aTh YCIOBHUS:



* JUIS pacIIMpeHHsl COACPKAHUSI IIKOIBHOIO0 XUMUYECKOT0 00pa30BaHuUs;

* JJI ITIOBBIILICHUA 03HABaTEIbHON aKTUBHOCTH 06yqalonmxcx B
€CTECTBEHHOHAYUYHOU 00J1aCTH;
* JUIS Pa3BUTHUS JMYHOCTH peOEHKA B MpoLiecce 00yUeHUsI XUMHH, €r0 CIIOCOOHOCTEH,

(bopMHpPOBaHHUS U YIOBIECTBOPEHHS COIIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

*JU1sl pabOThI ¢ OJapPEHHBIMU LIKOJIBHUKAMH, OPIraHU3aLUK UX Pa3BUTHS B PA3JIMYHBIX 00JIACTSIX
00pa3oBaTeNbHON, TBOPUECKOM AEATEIIBHOCTH
[Tpumensist mudpoBbie 1a0OPATOPHH HA YPOKAX XMMHUU, YUAIIHECs CMOTYT BBIIOJIHHUTH

MHOXXECTBO na6opaToprlx pa60T M SKCIICPUMCHTOB I10 ITporpamMme OCHOBHOM IIKOJIBI.

Hemnu:

«  DopMHUPOBaHHE ECTCCTBEHHOHAYYHOTO MUPOBO33PCHHUS ITKOJIBHUKOB.

«  O3HakomJieHHE C 00bEKTaMU MaTepUaIbHOIO MUpa

«  Peanuzanus gesTenpHOCTHOrO MOAX0/a (CIOCOOCTBOBATH Pa3BUTUIO YMEHUN U
MOVCKA,aHaJIN3a U MCIIOIH30BAHMS 3HAHWH ).

«  Pacmmpenne Kpyro3opa IIKOJIHHHKOB: HCIIOJIE30BAHHE METOJOB IMO3HAHUS
MIPUPOILI -HAOII0/IeHHe (DU3NICCKUX U XMMUYCCKUX SBJICHUN, TPOCTCHIINN XUMUYECKHUMA
AKCIICPUMEHT.

«  Co3nanHue Ha 3aHATUSAX CUTYAIHM aKTUBHOTO MOKCKA, IPEIOCTABICHUE
BO3MOXKHOCTHUC/IETIATh COOCTBEHHOE «OTKPBITUE.

Bagaun:

. [To3HaKOMUTH C MPOCTHIMHU TMpPaBWJIAMU TEXHUKH O€30MacHOCTH MpU paboTe C
BelleCTBaMH; OOy4YeHHEe TOMY, KaK HCIOJb30BaTh Ha TMPAKTUKE XHUMHUYECKYI0 TIOCYAy U
obopynoBanue (mpoOUpKH, MmMTATUB, (GapPopoBble YaIIKH, MUMETKU, IIMATeNd, XUMHUYECKUEe
CTaKaHbl, BOPOHKH U JIp.)

. dopmupoBaTh MPEACTABICHUS O KAueCTBEHHOW CTOPOHE XHWMHUYECKOW pEeaKIIHH.
OnuceiBaTh TpocTeine QU3NYecKue CBONCTBA 3HAKOMBIX BEILIECTB (arperatHoe COCTOSHUE,
MPO3PAaYHOCTh, I[BET, 3allax), MPU3HAKH XUMUYCCKOW peakiny (M3MEHEHHWE OKPACKH, BBITAJICHUE

ocaJika, BBIJICJICHUE Ta3a)

. BBINOMHATE POCTENIIINE XUMHUYECKHUE OTBITHI IO CJIOBECHON U TEKCTOBOM MHCTPYKIIUS
. OBitazieTh 3JIEMEHTAPHBIMHA HaBBIKAMU HUCCIIEIOBATEIILCKON IEATEIbHOCTH
. Pa3BuBaTh HaOMIOMATETLHOCTH, YMEHHE PACCYKIaTh, aHAJTU3UPOBATH, JOKA3bIBATh,

pemaTth yueOHylo 3a1auy.



. CdopmupoBaTh JTOTMUECKHUE CBSI3U C APYTUMHU IpeIMeTaMH, BXOJSIIMMH B Kypc
OCHOBHOT'O 00pa30BaHUS.
. AKIIEHTHPOBATh MPAKTUYECKYIO HAIIPABJIEHHOCTD MPENoaBaHusl.
Onucanne MaTepraIbHO-TEXHIUUECKOH 0a3bl IieHTpa «Touka pocTay, UCIOIBE3YEMOTO JIIs

peanu3aiu 00pa30BaTENbHBIX MPOTPAMM B paMKax MpenoJaBaHus XUMUU

[Mudposas (kommbroTepHas) naboparopus (LIJI), mporpammHo-anmapaTHbIii KOMIUICKC, JaTYUKOBAs
cucreMa — KOMIUIEKT Y4eOHOro OO0OpyAOBaHUS, BKIIOYAIOIIUN HM3MEPHUTEIbHBIN OJIOK, uHTepdeiic
KOTOPOTO TIO3BOJIIET OO0ECleYnBaTh CBSI3b C TEPCOHAIBHBIM KOMIBIOTEPOM, M Ha0Op TaTYUKOB,

PETUCTPUPYIOIIUX 3HAYCHUS PA3IUYHBIX (PU3UIECKUX BEITHUUH.

JlaT4uK TeMmeparypbl IUIATHHOBBINH - INPOCTOM M HAAEKHBIM JNaT4UK, NPEIHA3HAYECH UL
U3MEpPEHUs] TEeMIIepaTypbl B BOJHBIX PAacTBOpax M B ra3oBbIX cpefax. Vmeer pasnuuHbli Juana3oH
u3Mmepenuit ot -40 no +180 °C. TexHHuUecKHE XapaKTEPUCTHKU AATYUKA YKa3aHbl B MHCTPYKLUHU IIO
JKcITyatauuu. /laTunk TemmepaTypbl TEpMONAPHBIN NPENHAa3HAYEH I U3MepeHus temrepatyp 1o 900
°C. HUcnonb3yeTcs Ipy BHIIOIHEHUU PAa0OT, CBSI3aHHBIX C M3MEPEHHEM TeMIIepaTyp IIaMeHH, IIaBJICHUS U

Pa3JI0KCHHA BCIICCTB.

JlaTYMK ONTHYECKOi MJIOTHOCTH (KOJOPUMETP) - IIpeIHa3HAYCH /Il U3MEPEHUS ONTHYECKON
IUIOTHOCTH OKpPAIIEHHBIX pacTBOpoB. Mcnonb3yercs npu uzydeHnuu teM «PactBops», «CKOpocTh

XUMHUYCCKUX peaKuHﬁ», OIPEACIICHUHU KOHIOCHTPAIIUHU OKPAIICHHBIX HOHOB.

I[aT‘lPlK pH npeaHa3sHa4YCH JIs1 U3MCPCHUA BOJOPOAHOTO IMOKA3ATEIIA (pH) BOAHBIX pacTBOPOB B
Pa3JINYHBIX UCCIICAOBAHUAX 00BEKTOB oxpy;xafomeﬁ Cpcabl. I[aT‘lI/IK SJICKTPOMPOBOAHOCTH INMPEAHA3ZHAYUCH
AJIL UBMCPCHUA YI[eHLHOﬁ SJICKTPOIIPOBOAHOCTHU )KHﬂKOCTCﬁ, B TOM YHUCJIC U BOJAHBIX PaCTBOPOB BCUICCTB.
HpI/IMCHHeTCH npu H3YUCHUU TCOpPUU BHCKTpOHHTquCKOﬁ Aucconunanu, XapakKTCpUCTUK BOIHBIX

pacTBOpOB

Iunerka-go3aTop — TnpucnocoOleHrne, HCHOJIb3yeMoe B J1adopaTopuu i OTMEPUBAHUSA
onpenenéHHoro o0béMa >kuakocTu. [IUneTku BBIMTYCKAIOTCS MEPEMEHHOTO M TIOCTOSIHHOTO 00bhéMa. bans
KOMOMHMPOBAaHHAasl TIpeHA3HAYEHA /I HAarpeBa CTCKISIHHBIX U (apdOpOBBIX COCYIOB, KOT/1a TpeOyeTcs
CO3/1aTh BOKPYI HArpeBaeMoro cocyjaa paBHOMEpPHOE TeMIlepaTypHOe IoJie, u30ekaTb HCII0JIb30BAHUS
OTKPBITOTO TJIAMEHHU U PacKajI€HHOM dJIeKTpuueckor crimpanu. Kopryc koMOMHUpOBaHHOW OaHM clenaH u3
amroMuHus. JKUIKOCTHAS 4acTh KOMOMHUPOBAHHOW OaHM 3aKpBIBAETCS KOJIBIIAMH PA3IUYHOTO JHUAMETPA.
[Tpubop 1uist MONMy4eHUs ra3oB UCHOJb3YeTCs ISl MOJydyeHUs HeOONbIINX KOJMYECTB ra3oB: BOAOPOA,

KHCJIOpo/ia (M3 IePOKCHIA BOJIOPOA), YIIIEKUCIIOTO rasa.



OO1as xapakTepucTuka Kpyxka «Hyzaeca XuMHUm»

[Iporpamma kpyxka «YUyneca XumMum» s ydamuxcs 7 - KIAcCOB SIBJSIETCS pPacUIMpPEHUEM
npeaMeTa «XuMus».

OcHoBoOIOJIararoMMMHU IPUHIUIAMH TOCTPOCHUS KpykKa «Hyaeca XuMUum» SBISIOTCA: HAYYHOCTD B

COUECTaHNU C JOCTYITHOCTBIO,; ITPAKTHUKO-OPUECHTUPOBAHHOCTDb, METAIIPEAMETHOCTD U MCKIIPECAMETHOCTD.

Omnwucanue mecta yueOHOTO Kpykka «Uyzneca XuMum» B y4eOHOM IUIaHe
[Tporpamma kpysxkka "Hyzneca xumun" paccuntana Ha 68 yacoB (2 yaca B HEJIeNI0) U peAHa3HAUYEHa
B KayecTBE Kypca 0 BBIOOPY €CTECTBEHHOHAaYyYHOI'O LUKJIA OO0IE MHTEJUICKTYaIbHOTO HAIpaBICHUS IS
ydamuxcst 7 Kjacca, He Ha4aBIINX U3y4aTh XMMHIO B PAMKAX IIKOJIEHBIX POTPAMM.
Bospact ywyamuxcs: 13-14 ner.
Cpoxu peanu3anuu JOTOTHUTEIBLHOM 00111e00pa3zoBaTeaIbHOM MIporpaMmsl: 1 Tos.

B ocnose KPYKKa JIC)KUT CHCTCMHO-IIC?ITGJH)HOCTHI)II\/’I noaxona, KOTOpI:II71 npeamoJiaract:

b BOCIIMTAHUC U pa3BI/ITI/IC Ka4yeCTB JIMYHOCTHU, OTBCYAIOIIIUX Tpe6OBaHI/I$[M I/IH(l)OpMaIII/IOHHOFO
o0111eCTBa;
. OpHEHTAIINIO Ha Pe3yJabTaThl 00Pa30BaHUS KaK CHCTEMOOOPA3yIONUi KOMIIOHEHT Kypca, Te

pa3BUTHE JIMYHOCTH 00YYArOIIErocsi Ha OCHOBE YCBOSHHSI YHHBEPCAIBHBIX YIEOHBIX JCHCTBHIMA, TO3HAHUS U
OCBOCHHS MUPA COCTABIISIET LIETb U PE3YJIbTAaT 00pa30BaHUs;

. yueT MHAUBHUIYAIbHBIX BO3PACTHBIX U MHTEIJIEKTYaJIbHBIX OCOOCHHOCTEH 00yYarOIINXCs;

. obecrieueHrne MPEeMCTBEHHOCTH HAYalbHOTO OOIIEro, OCHOBHOTO U CPeaHEro (MOJHOrO)
o01iero oopazoBaHus;

. pasHoOOpa3ue BHJIOB JEATENBHOCTH M Y4eT WHAMBHUIYAIbHBIX OCOOEHHOCTEH KakIoro
oOyuyaromierocsi, 00€CIeYMBAIOUIMX POCT TBOPYECKOTO IMOTEHIMAajda, I[O3HABATEIbHBIX MOTHBOB,
oborarenre Gopm B3auMOICHCTBHUS CO CBEPCTHUKAMH M B3POCIBIMU B TIO3HABATENHHOM IEATEIHHOCTH;

. rapaHTUPOBAHHOCTbH JIOCTHKEHUS TJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS BHEYPOUHOTO Kypca
«Yyneca XMMHM», 4TO M CO3/1a€T OCHOBY JUIsl CAMOCTOSTEIBHOTO YCHEIIHOTO YCBOEHHs 00y4aroIUMUCs
HOBBIX 3HAHUH, YMEHHI, KOMIETSHIIN, BUJIOB U CITIOCOOOB JIEATEILHOCTH.

MGTOJII)I U IIPUEMBI, UCITOJIB3YEMBIC ITPU N3YVUCHUHN KPVYIKKA.

- XUMUYECKU SKCIIEPUMEHT, HAUMHAIOIIMIICSA CO 3HAKOMCTBA C ITPENapaTUBHON XUMHUEH;

- MPUKJIAJHBIE 3aHATHUSA, TO3BOJISIONINE B3TJIIHYTh HA OKPYKAKOIIUA MUP Iila3aMy XUMHKA;

- PacKpbITME MECTa XMMUHU KaK HHTETPUPYIOLIEH HAYKU Yepe3 YCUIICHUE MEKIIPEIMETHBIX
CBSI3€M C IPYIMMU NPEIMETaMU;

-3aHUMATCIIbHOCTD,



-paCKpBITHEC 3HAUYCHUA XUMHU B o0ecIeyeHny SKOJOrnYeCKON 6630HaCHOCTI/I;

DdopMbl IpOBEACHNUS 3aHATUH:

-9KCIEPHMEHT,

-3aIIMTa IPOCKTA,

-Oecena,

-COpPEBHOBAHUE,

-aKTHUBHBIC U TTACCUBHBIC (HACTOJIBHbIC) XUMUYECKUE UTPHI.

Copneprxkanne mporpaMMmbl Kpyxka «Hymeca XMMUN» MPEAOCTABISAET IMIMPOKHE BO3MOXHOCTH IS
ocymiecTBieHust UG GHEpPeHIMPOBAHHOTO TOAXO0Ja K Yy4YalluMCsl TpU HMX OOY4YEeHUH, JUIS pa3BUTHS
TBOPYECKHUX M MHTEIUIEKTYaJbHBIX COCOOHOCTEH, HAOII0AaTEIbHOCTH, SMOIMOHATBHOCTH U JIOTHYECKOTO
MBIIICHHS.

HoBu3Ha mporpaMMbel B TOM, 4YTO C II€NBbIO MOBBIMICHUS A(PPEKTUBHOCTH 00pa30BaTEIHLHOTO
mporiecca  HMCIOJNB3YIOTCS ~ COBPEMEHHBIE  MMEJAarOrMYeCKHe  TEXHOJOTMH:  METOJ  IPOEKTOB,
UCCIIEIOBATEIIHCKUE METO/IbI, HH(POPMAIIMOHHBIC TEXHOJIOTHH O0yUYCHHUS.

OcHoBHOIi (hopMOH pabOTHI SBISIOTCS BHEYPOUHBIC 3aHSTHS, MPOBOJANMBIC B KaOMHETE XUMHUH U
UHpOpPMATHKE.

[lepen y4eOHBIMH W TPAKTUYECKUMHU 3aHSATHSIMU TPOBOJUTCS WHCTPYKTAX C YYAIIUMHUCS TIO
COOJIIOIGHUIO TEXHUKH O€30MacCHOCTH NpU IPOBEACHUH OHKCIIEPUMEHTa, MOXAPHOH 0e30macHOCTH,
IPOM3BOJICTBEHHOI CAHUTAPUH U JINYHOM TUTHEHBI.

Pe3ynbpTaThl 0OcBOeHUS KpyXka «Hyneca XUMUN»
ChopmynupoBaHHbIE LETH PEATU3YIOTCS 4epe3 AOCTHXKEHHE 00pa3oBaTelIbHBIX Pe3yIbTaTOB.
OTU pe3yibTaThl CTPYKTYPUPOBAHBI IO KIIOYEBBIM 3aJadyaM oOLero oOpa30BaHUs, OTPa)KaroIIUM
UHIUBUYalIbHBIE, OOIIECTBEHHBIE M TOCYJapCTBEHHbIE NOTPEOHOCTH, M BKJIIOYAIOT B ce0s
IpeMETHbIE, MeTalpeIMETHbIE U JIMYHOCTHBIE pe3yabTaTbl. OCOOEHHOCTh XMMHHU 3aKJIIOYAETCS B TOM,
YTO MHOTHME IpEeIMETHble 3HAaHHUS W CHOCOOBI JESATEeIBbHOCTH MMEIOT 3HAYMMOCTh Ul JpPYTUX

NpeMETHBIX 00sacTel U POPMUPYIOTCS NIPH UX U3YUEHUH.



JIMYHOCTHBIE Pe3YJIbTAThI

Y o0yuaromerocst 0ynyT copMHUpPOBaHBI

OOyyaromuiicst MOJY4YUT BO3MOKHOCTh
AJ1s1 pOpMHUPOBAHUSA

BHYTpeHHHH IIO3UI A IIKOJIbHHUKA

MUPOBO33pCHUSA, COOTBETCTBYIOIICTO COBPEMCHHOMY|

YPOBHIO  pa3BUTHS HAyKH M OOILIECTBEHHOU
[IPAKTUKU;

. pa3BUTHE OCO3HaHHOTO 51
OTBETCTBEHHOI'O  OTHOUIEHHSI K  COOCTBEHHBIM
[IOCTYIIKaM;

dbopMupoBaHHEe KOMMYHUKATUBHON
KOMIIETEHTHOCTH B Mpoiiecce 00pa3oBaTeNbHO,
yueOHO-UCCIIeI0BATEeNbCKOM, TBOPUECKON U IPYTUX
BUJIOB JICATEIBHOCTH.

. dbopmupoBaHue OTBETCTBEHHOTO BHYTPCHHEH IMO3UIUH IIKOJbHIKA Ha YPOBHE
OTHOIIEHHSI K YYCHHIO, TOTOBHOCTH M CITIOCOOHOCTH[MOJIOKHUTEIHLHOTO OTHOIICHHS K IIKOJIC, TOHUMAaHHS
00yJaroumxcs K CaMOpPAa3BUTUIO WHEOOXOMUMOCTH  YYEHHUs,  BBIPAXEHHOIO B
caMOoOOpa30BaHMIO HAa OCHOBE MOTHMBALMHU KOpeoOiagaHuK y4eOHOMO3HABATEIbHBIX MOTHBOB U
00YYEHUIO U MTO3HAHUIO; [PEANOYTEHUH COLMAIBHOTO  CHoco0a  OLIEHKHU

. dbopMupoBaHue IIEJIOCTHOTO3HAHU I

MeTanpeaMeTHbIe Pe3yJbTAThI

Ilo3HaBaTeIbLHBIC YHHUBCPCAJIBHBIC IIGP'ICTBI/ISI

Yuyenuk HAYYHUTCH

Yuyenuk MOJYYUT BO3MOKHOCTDH
HAYIUTbLCA

VYmenue AHAJIN3UPOBATH OOBEKTEI C LECJIBIO BBIACIICHHUA ITPU3HAKOB

AHAJIM3HUPOBATH OOBEKTHI C BBIACIICHUECM
CYIICCTBCHHBLIX U HECYIICCTBCHHBIX ITPU3HAKOB

YMeHue BbIOpaTh OCHOBAHUE JJIsl CPABHEHUS OOBbEKTOB

CPaBHMBAET 110 33/IaHHBIM KPUTEPUSIM JIBa
TPH 00BEKTA, BBIAEISASA ABA-TPH CYIIECTBEHHBIX
IIpU3HaKa

OCYILIECTBIISATH CPABHEHUE, CAMOCTOSTEIBHO
BBIOMpAsi OCHOBAHUS U KPUTEPUU

YMeHue BbIOpaTh OCHOBAaHUE AJIs1 KJIACCU(UKALIMU OOBEKTOB

MIPOBOJIUT KJIACCU(PUKAIIUIO TI0 33JaHHBIM ‘

OCYHICCTBJIIATH Knaccmbnxaumo




KpUTEPUIM

CaMOCTOSITENIbHO BBIOMPAst KPUTEPUH

YMeHue 10Ka3ath CBOIO TOUKY 3PEHHUS

CTPOUTH PacCyXJACHUS B (popMe CBSI3U CTPOUTH JIOTUYECKHE paccyxaeHus,
MIPOCTBIX CYXJICHHI 00 00BEKTe, CBOMCTBAX, BKJIFOYAKOLIME YCTaHOBJICHUE MIPUYUHHO-
CBS3SIX CJIEZICTBEHHBIX CBS3EH

YMeHue onpenessaTh NoCie0BaTeIbHOCTh COOBITHI

YCTaHaBJIMBATh MOCIIEI0BATEIBHOCTD YCTaHaBJIMBATh MOCJIEN0BATEIBHOCTD,

cOOBITUM

CO6BITI/II71, BBIABJIATH HEAOCTAIOIIHUE 3JICMCHTBI

YMeHue onpeaensaTh Nocae0BaTeIbHOCTh IEUCTBUM

OIIPENEIATh IIOCJIEI0BATEBHOCTD
BBITIOJIHEHUSI JEUCTBUM, COCTABIATH MNPOCTEUIIYIO
WHCTPYKIUIO U3 JIBYX-TPEX IIaroB

ONIPEAEIIATh MOCJIEN0BATEIBHOCTD,
BBIIIOJIHEHUSL JEUCTBUM, COCTAaBIATb HWHCTPYKLIHIO
(aJIrOpUTM) K BBIIOJTHEHHOMY JIEHCTBUIO

VYMenune moHUMMaTh I/IH(l)OpMaI_[I/IIO, IIpEACTAaBICHHYIO B HCABHOM BUC

MMOHUMATh WH(POPMAIUIO, IPEIACTABICHHYIO
B HESBHOM BHUIE (BbACNIACT OOMMN MpU3HAK
PYIIIBI 3JIEMEHTOB, XapaKTEPU3YET SBJICHUE IO €ro
OTHICAHUIO).

HNOHMMATh UH(OPMAIIHIO, IPEICTABICHHYIO B
HESIBHOM BHJI€ (BBIIESECT OOUIMN MpPU3HAK TPYIIIBI
DJIEMEHTOB, XapakTEpPU3yeT SABJICHHE II0  €ro)
ONMCAHUIO) U  CAMOCTOSITEJIbHO  IPEACTaBIATh
MH(GOPMAIIHIO B HESIBHOM BHJIE.

PerynsiTHBHBIC YHUBEPCAIBHBIC JICHCTBUS

Y4yeHuk Hay4YHTCH

Yuenuk MOJIYYMT BO3MOKHOCTH
HAYYUTLHCH

YMeHue INPpUHHUMATb U COXPAHATH yqe6Hy10

eI U 3aJa4K

HpI/IHI/IMaTB " COXPAaHATDH y‘Ie6HHe Oejan n
3aga4un

B COTPYIHUYECTBE C YUUTENIEM CTaBUTh
HOBBIE yueOHbIE 3a]au

YMenue KOHTPOJIMPOBATHL CBOU JIeHCTBUSA

OCYHICCTBJIATHL KOHTPOJIb ITPU HAJIMIUHA
OTaJIOHa

OCYH.[CCTBJ'ISITL KOHTPOJIb HAa YPOBHC
IIPONU3BOJIbHOI'O BHUMAHU

YMeHus IJIaHUPOBATH CBOU JIeHCTBUSA

l'IJ'IaHI/IPOBaTI) " BBIIIOJIHATH CBOHU I[CI\/'ICTBI/ISI B|
COOTBETCTBMM C TIIOCTaBJIEHHON  3amadyedl U
YCIOBUSAMU €€ PeaTN3aIuu

TUTAHUPOBATh U BBIIOJIHATH CBOM JICHCTBUS
B COOTBETCTBHUU C MIOCTABJIICHHOMW 3aj1aueii 1
YCIOBHSIMU €€ PeaTH3allii B HOBOM Y4eOHOM
Marepuae

YMeHnd onleHUBaThL CBOU JEUCTBUA

OLIEHUBATh MTPABUILHOCTD BBITIOJTHEHUS
JEMCTBHS HA YPOBHE PETPOCIIEKTUBHON OLIEHKH

CaMOCTOSITEJIBHO  AJIEKBaTHO  OLICHUBATh
[PaBUJIBHOCTh BBINIOJIHEHUS JIEUCTBUS U BHOCHUTH
HE0OXOIMMbIE KOPPEKTHUBBI B HCIOIHEHHE KaK IO
X0y €ro peain3allfu, Tak U B KOHIIE ICVCTBUS




- KoMMYHHKAaTHBHBIC YHUBEPCAIbHBIC ACHCTBUS

Y4eHUK HAYYUTCSA

YueHuk MOJIyYUT BO3MO’KHOCThH
HAYYUTHCSA
YMeHHne 00bSICHUTH CBOH BBIOOD
CTPOUTH IMOHSATHBIC JJIsI APTHEPA BHICKA3bIBAHUS CTPOUTD MIOHSITHBIE TSt napTHepa

npu 0OBSICHEHUH CBOETO BhIOOpa

BbICKA3bIBAHUA IIPH OOBSICHEHHH CBOETO BBI60pa u
OTBCUATH HA MMOCTABJICHHLIC BOITPOCHI

Vmenue 3aJ/1aBaTb BOIIPOCHI

(hopMyIHpOBaTh BOIPOCHI

(hopmynupoBaTh BOMPOCHI, HEOOXOAUMBIC
ISl OpraHu3allMk COOCTBEHHOW JEATEIbHOCTH W

COTPYIHUYECTBA C TAPTHEPOM

HpeL[MeTHLIe pPeE3vJabTaTbI

Y4eHuK HAYYHUTCH

Y4yeHuk MOJIYYUT BO3MOKHOCTDb HAYUYUTHLCHA

YMCHHC HCIIOJIB30BaTh TCPMHHBI «TECIIO»,
«BCIICCTBOY», «XUMHUYCCKUC SBJICHUS),
CMHIUKATOPbI

MCIIOJIb30BaTh IIPH  IPOBEACHUU IMPAKTHUYCCKHUX
pa6ot unctpymentsl UKT (poto u Bumeokamepy, u
np.) I 3amucd M o0paboOTKM  HMH(OpPMAIIUH,
FOTOBUTH HEOOJIbIIINE MPE3CHTAIUH 110 pe3yiibTaTaM
HAOJII0ICHUI U OIIBITOB;

3HAHWE XUMHYECKOM MOCYAbl U MPOCTEUILIETO
XUMHUYECKOTr0 000py10BaHUs

MOACINPOBATH O6’I)€KTI)I N OTACIBHBIC IIPOLCCCHI
PCAIBHOTO MHpa C UCITIOJIB30BAHUEM BUPTYAJIbHBIX
naboparopuii U MEXaHU3MOB, COOPaHHBIX U3
KOHCTPYKTOpA;

SHAHHC IIpaBUJI TCXHHUKH 0€30I1aCHOCTH IIpu pa60Te
C XUMHUYCCKUMHU BCIICCTBAMU

IIOJIB30BaThCsA IMPOCTHEIMH HaBbIKaMHU
CaAMOKOHTPOJIA CaMOYYBCTBUSA IJIsI COXPaHCHUA
3A0POBbA, OCO3HAHHO BBIIIOJIHATL PCKUM IOHA,
IIpaBHJIa PAallMOHAIBHOTO TUTAHUA U JIMYHOM
TMT'CHBI,

YMCHHA W HABBIKU IIPpU MPOBCACHHU XHUMUYCCKOTO
OKCIICPUMCHTA

IIOJIBb30BATLCA IMMPOCTHIMH HABBIKAMHA
CaAMOKOHTPOJIA CaMOYYBCTBUSA JIsI COXPAHCHUA
3A0POBbA, OCO3HAHHO BBIIIOJIHATL PCIKUM IOHA,
IIpaBHJIa PAallMOHAJIBHOTO TUTAHUA U JIMIHOU
TMT'MCHBI,

YMCHHUE IIPOBOAUTH Ha6J'II-OI[CHI/Ie 3a XHUMHUYCCKUM
MIBJICHHUCM

¢ BBIIIOJIHATH IIpaBUJIa 0€30I1acHOrO IMOBCACHUA
JOMC.




TemaTnuyeckoe NIIAHNPOBaAHUE

Ne Tema Koaunuectpo | IHIOP
4acoB
1 Beenenue 1 Hudnoras madboparopust
VUCHHYECKas
( xumus). IIemoHCTHAITMOHHOE
obonvrosanne. Komrirekr
XUMHUYCCKHUX PCAKTHUBOB.
2 JI.. MenpieneeB M OTKPBITUS 2
3. XuMus B ®KU3HH YEJIOBEKA 65 ITuhnoras nadboparopus
VAeHHYEeCKas
( xumus). JlemoHcThAITMOHHOE
obonvrosanne. Komrirekr
XUMHYECKHX PEAKTHBOB.
Hroro 68
KanennapHo-temaTuyeckoe njiaHUPOBaHHE
7 kaacc
Ne Tema ypoka Kon-Bo
Mara no mimany | Jlara no
4acoB (dakry
1 Bronuwiit nactnvkTax. Inasuna Texaukm 1
6ezomacHOCTH B Xxumudeckoi Jlaboparopuu.
ITocyna u npuOOpHI FOHOTO XUMHKA
2-3 | VYnuruTENhHRIE XUMUUECKUE DJIIEMEHTHI, 2
Tabnuua Menpaeneena
5-6 | HccrmenoBanue TeMnepaTypbl OKpYyKaroIen 2
cpeJibl
7-8 | YpycTsle BewecTsa u cMecH (C 2
HCITONIb30BaHueM 00opymoBanus «Toduka
pocta» Ludposas nabopatopus
ydeHHYecKas (XUMus).
JTeMOHCTDAITHOHHOE 00ONVIIOBAHHNE,
KOMIIJIEKT XUMHYECKHX PCaKTHBOB
9- Hanuuue kpacutesnei B )KeBaTeIbHON 2
10 pe3uHKe (C HCIOIb30BAaHHEM 000PYI0BAHUS
«Touka poctay)
11- | OmnpeneneHne KUCIOTHOCTH MOJIOYHBIX 2
12 MIPOJIYKTOB (C MCIOJb30BaHUEM
obopynoBanus «Touka pocTay)
13- | M3zyuenue husmyeckux CBOMCTB METAIOB 2
14 (c ucnonp3oBanueM obopynoBanus «Touka
pocTay)
15- | Omnpenenenue cTpyKTYphI IIAMEHH (C 2
16 HCIIOJIb30BaHNEM 00opymoBaHus «Touka
pocTay)
17- | Hab6monenue 3a KarsMy BaJepHaHbI 2
18
%8' [TpupoaHbIe HHIUKATOPHI 2




21-

IlepechlllieHHBIE PACTBOPHI

22

%2‘ OuncTKa BOJBI OT PACTBOPUMBIX IIPUMeECEH
(c ucnonb3oBanueM odopynoBaHusa «Touka
poctay) Lludposas madoparopus
yyeHndeckas (Xumus). JIeMOHCTpallHOHHOE
obopynoBanue. KOMIIIEKT XUMUYECKHUX
PEaKTUBOB

%g‘ OnpeneneHre TEMITEPATYPhI
KPHUCTAIUIN3AIY BEIIeCTBa (C
UCTIOJIb30BaHUEM o0opymoBaHus «Touka
poctay)

27- Kpaxman B mpoxykrax

28

29- [TomyueHnue NpUPOIHBIX KpacuTemneit

30

31- | DxkR0- M AHTOTENMUYECKHWE NeaKIIHH (¢

32 UCIIOJIb30BaHUEM 000pYIOBAHHUS
«Touka pocta») Ilubposas 1adboparopus
yyeHndeckas (Xumus). JIeMOHCTpaIllHOHHOE
obopynoBanue. KOMIIIIEKT XMMUYECKUX
PEaKTHUBOB

33- | IlomyyeHue MbLIa U3 PACTUTEIBHOTO CHIPHS

34

35- | Omnnenenenne nH R nazHKIX nacTRonax (¢

36 WCMOMh30RAHNEM 00onvioranus «Todka
nocta») [Tnudnorasg naGonaronus
vyenudeckad ( xumud). JleMoHCThAITMOHHOE
obonvnorague. KOMIUIEKT XUMHUYECKUX
PEaKTHBOB.

37- | MaMeneHue TeMnenaTvnbl KUTIEHWS BOJBI C

38 MMOMOIITRFO TATYUKA TEMIIENATVDHI U
TEDMOMETNA (C UCTIOIH30BAHUEM
obopynoBanus «Touka pocTay)

30- Omnenenenane nH nacTBOnOR comeli (¢

40 MCTIONTh30BaHuEM o0opyoBaHus «Touka
poctay)

41- | CsolicTBa IUTHEBOM COIBI

42

43- | Tlomvuenne akRanEIhHBIX KNACOK.

44 HM3roTosnenne MKOIbHBIX METKOB. Kak
BBIOpATh MeJ

45- Onranuyeckas xumudg v Hac moma. CROWCTBA

46 MOFOTIINX cpeacTB. KakuMm momkeH ObITh
HIaMITyHb?

47- CBolicTBa yas

48

49- HeoObIuHBIE CBONCTBA 3€JIEHKU U H0oaa

50

g%' NuctpykTax no Th nmpu padore ¢

menoyaMu. Peakims HeﬁTpaHHf&aL[HH (C




HCIOJIb30BaHuEM 00opynoBaHus «Touka

pocTa)
93- | OmpeneneHue coaepXaHue XkeIe3a B BoJe (C 2
54 | ycnonpsosanuem o6opynosanus «Touka

pocTay)
55- 2

56 Biustnue sxecTkoil BobI Ha MBLIO (C
UCTIOJIb30BaHUEM o0opymoBaHus «Touka

poctay)

57- 2
58 UccnenoBanue teMneparypsl B IOMELICHUU

(c ucrionp3oBanueM obopyaoBanus «Touka

poctay)

50- 3aBUCUMOCTh CKODOCTH XUMHUYECKOU 2
60 PEaKIy OT TeMIIepaTypHl (C

UCIIOJIb30BaHuEeM  oOopymoBanusi  «Touka
pocTay) Hudposas naboparopus
yueHndeckas (Xxumus). JIeMOHCTpallMOHH O¢
obopymoBanue. KOMIUIEKT  XHMHYECKHUX

PEaKTHBOB.

61- | lpiM Oe3 orus 2
62

63- IInernarnienye aneaIbCUHOBOIO IIBETA B 2
64 JIMMOHHBIN

65- | OxkpamuBaHKe [[BETOB 2
66

gg- CocTaB fOMaIlHEN allTeYKU 2

VY4eOHo-MeToinuecKoe oOecreueHne nporpaMmmbl
Metoauka 00ydeHus 1o nporpaMMme COCTOUT U3 COYETaHMSI IEKIIMOHHOTO U3JI0KEHUS
TEOPETUYECKOr0 MaTepHasa ¢ HarJigJHbIM [T0Ka30M WILTIOCTPUPYIOIIEro MaTepuasa 1 MpueMoB
pelIeHns mpakTHiIeckux 3agad. O0yyaromuecs 3aKperIsioT NoJy4YeHHbIE 3HaHUS TyTeM
CaMOCTOSITEITLHOTO BBIITOJIHEHHSI TPAKTHYECKUX padoT. [ pa3BUTHS TBOPUECKOTO MBIIIUICHUS H
HaBBIKOB aHAJIMTHYECKON JIEATEIILHOCTH TIEIaroT TPOBOUT 3aHATHS 110 MPE3CHTANN TBOPYECKHX U
MPAKTUYECKUX paOdOT, MO3TOBBIE IITYPMBI, HHTEIJICKTYaJIbHBIC UTPHI.
MatepuranbHO-TEXHUYECKOE 00ecIiedeHHEe MTPOrpaMMBbl
Opranu3zallioOHHbIE YCIOBHUSI, TO3BOJISIIOIINE PEATTU30BATh COJAEPKAHUE TOMOTHUTEIbHON
oOpa3zoBarenbHOM nporpaMmMbl «Hagano skcriepuMeHTaIbHON XUMUN» MIPEIoIaraloT Haln4yue
o0opynoBaHus 1ieHTpa «Touka pocTay:
ObopynoBanue neHaTpa «Touka pocTay
O nudpoBas 1adopaTopus M0 XUMHUH;

O KOMIUIEKT MOCYAbl U 000pyI0OBaHUS AJIsl yYEHUUECKHUX OIBITOB;
O KOMIUIEKT KOJUIEKIIMH J€MOHCTPALIMOHHBIN (TI0 pPa3HBIM TEMaM);

O MYJIbTUMEIUHHOTO 000py10BaHUs (KOMIIBIOTEP, HOYTOYK, TPOEKTOP, SKPaH, CPeACTBA
TEJIEeKOMMYHUKALUHU (JIOKAJIbHbBIE IIKOJIbHBIE CETH, BHIXOJ B UHTEPHET).




JlumakTudeckoe OOECIeUeHUE TPEANOoJiaraeT HaJMYhue TEKCTOB PA3HOYPOBHEBBIX — 3aJlaHMIA,
TEMAaTHYECKMX TECTOB IO KAXKIOMY pa3feiy TEeMbl, HHCTPYKIMU [UIsS BBITOJIHEHHS MPAKTUISCKUX
pabor.
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