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BBenenue

B obyuenun xumuu 00NbIIoe 3HAYCHHE UMEET SKCIEPUMEHT. AHATH3UPYS Pe3yIbTaThl MPOBEIEHHBIX
OIIBITOB, YHalIUCCA y6e>1<z[a}0Tca B TOM, 4YTO T€ WJIU UHBIC TCOPCTUICCKUC IMPCACTABICHUA COOTBETCTBYIOT
WIM TIPOTHBOPEYAT pealbHOCTU. TONBKO OCYLIECTBISASA XMMHYECKHIl SKCIIEPUMEHT MOXHO HPOBEPHUTH
JIOCTOBEPHOCTH TIPOTHO30B, C/ICTAHHBIX HA OCHOBAHMH TEOPUH. B Tporiecce dKCEpUMEHTANIbHOH PabOTHI
yyaniiecs mpuoOpeTaroT OMbIT MO3HAHUS PEabHOCTH, SBJISIOMIUHACS BaXHBIM JTanoM (OPMUPOBAHUS Y
HUX YO@KICHHIT, KOTOPbIE, B CBOIO 0Yepe/ib, COCTABIISIOT OCHOBY HAYYHOTO MUPOBO33peHUs . Peamm3arms
YKa3aHHBIX LeNlel BO3MOXHA MPH OCHAIIEHHH IIKOIBHOTO KaOMHETa XMMHH COBPEMEHHBIMH MPHOOpaMu U
obopyzoBanueM . B pamkax HauuoHambHOTO TpoekTa «O0pa3oBaHue» 3TO CTAI0 BO3MOXKHBIM Onmarojaps
CO3JaHMI0 B 0011e00pa30BaTEIbHBIX OPraHU3ALMAX, PACIIONOKEHHBIX B CENbCKOH MECTHOCTH M MAlbIX
ropoaax, LEHTPOB 00pa3OBaHHs €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOM HampapieHHocTed «Toukn
poctay . BHenpenue 3toro 060pyoBaHus MO3BOJUT KAYECTBEHHO M3MEHUTH Mpoliece 00YYeHHsS XUMUH .
KonmuuecTBeHHbIE SKCTIEPUMEHTHI TIO3BOJIAT TIOMYYaTh AOCTOBEPHYIO HHYOPMAIIMIO O MPOTEKAHN TEX WK
VHBIX XUMUYECKHMX IIPOLIECCAX, O CBOWCTBAX BeWIECTB . Ha OCHOBE MONYy4YEHHBIX SKCIEPUMEHTAIBHBIX
JaHHBIX 06yqaeMI)1e CMOIryT CaMOCTOATCIIBHO ACIAaThb BLIBOJDI, O606H13TI> PE3YyJIbTAThI, BBIABJIATD
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CmocoOCTBOBATH MOBBIIIEHUI0 MOTHBAIMH OO0YYEHHS
ITKOJIBHUKOB.

Hean u 3agauun

+ Peanmzanmst OCHOBHBIX O00IIE00pa30BaTENBHBIX MPOrPaMM IO YYEOHBIM IIpEAMETaM
€CTECTBEHHOHAYYHO! HAIpPAaBICHHOCTH, B TOM YMCIE B PaMKaxX BHEYPOUYHOW JEATEILHOCTH
o0yJaromuxcs;

+ paspaboTka M peanuzalys pasHOYPOBHEBBIX JOTMONHUTENBHBIX 00IIe00pa30BATENBHBIX MPOTPaMM
€CTECTBEHHOHAYYHO! HAMPABJICHHOCTH, & TAKXKe MHBIX MPOTPAMM, B TOM YKCJIE B KAHUKYJSPHBIHA
HEepUOLI;

* BOBJICUCHHE YYAIUXCS U MEAArOTHYecKuX pabOTHUKOB B MPOCKTHYIO AEATENLHOCTD;

* OpraHu3anus BHey‘ie6H0ﬁ ACATCIIBHOCTH B KaHI/IKYJ'I}IpHHﬁ NEpUoL, pa3pa60TKa n pealin3anusa
COOTBETCTBYIOLIHUX 06p330BaTCJ'IBHBIX nporpamm, B TOM YHCIC A narepeﬁ, OpPraHU30BaHHBIX
06pa30BaTeJ'IBHLIMI/I opraHu3aiuiaMu B KaHI/IKYJ'IHpHHﬁ MEPHUOL;

* TIOBBINIEHUE NPO(ECCHOHATBHOTO MaCT%pCTBa TEeJaroruyeckux paboOTHUKOB LIEHTPA, PEAU3YIOLINX
OCHOBHBIE H JIOTIOJHUTEbHbIE 00111e00pa30BaTeNbHbIE MPOTPAMMBI;

Cosnanne muentpa «Touka pocTay mpejmonaraetT pasBUTHE O00pa30BATENbHOM HHPPACTPYKTYpHI
o01eo0pa3zoBaTebHON OpraHU3aluK, B TOM YHCIIE OCHAIIEHHE 0011e00pa3oBaTeIbHOM OpraHu3aluy:

' 060py,HOBaHI/ICM, CpCACTBaMHn OGy‘lCHI/IH W BOCIIMTaHUA IJI1 U3YUCHUA (B TOM YHUCJIE OKC-
NCPUMCHTAJILHOT O) npeaAMETOB, KYpCOB, NUCHUIIIIMH (MOZ[yJICﬁ) CCTCCTBCHHO-H&YQHOﬁ
HaIpaBJICHHOCTHU IIPpU pCain3alluii OCHOBHBIX OGH.ICOGpSBOBH.TCJIBHBIX IporpamMm u 1o-

TIOJHUTENbHBIX 0011e00pa30BaTENbHBIX MPOTpaMM, B TOM YHUCJIE JUIA PaclIMpeHHs COAEpKaHUs
y4eOHbIX peaMeToB «Duznkay, «Xumusy, «bruonorusy;
000py/10BaHHEM, Cpe/ICTBAMH 00yUEHHS ¥ BOCIUTAHHUS [T Pealn3aliii MporpamM Jio-
TIOJTHUTENFHOTO 00pa30BaHKs €CTECTBEHHO-HAYYHOH HANPaBIEHHOCTH;

" KOMITBIOTEPHBIM 1 MHBIM 000PYI0BAHHUEM .

CoBpeMeHHbIe IKCTIEPUMEHTATbHBIE MCCIENO0BAHMS [0 XUMUH YKe TPYIHO MPEICTaBUTH 0e3
UCIIOJIb30BaHMS HE TOJBHKO aHAJOTOBBIX, HO U IU(POBBIX HU3MEPUTENBHBIX MPUOOPOB . B
®enepanbrom ['ocynapereennom Ob6pazoBarensHom Cranpapre (OI'OC) mpomnucano, 4To OJHUM
U3 YHUBEPCAIbHBIX YUeOHBIX JEHCTBUIL, TPHOOPETaeMbIX YUaIlMMHUCA, JOKHO CTaTh YMEHUE
«TPOBEJICHUS OIBITOB, MPOCTHIX SKCIMEPUMEHTAIBHBIX HCCIENOBAHUH, MPAMBIX ¥ KOCBEHHBIX
M3MEPEHUH C  MCTONb30BAHMEM AHAJOTOBBHIX M LU(POBBIX H3MEPUTEIBHBIX —MPUOOPOBY.



Y4eOHBbIi AKCTIEPUMEHT 0 XUMHH, TIPOBOAMMBINA HAa TPAIULHOHHOM 000pyI0oBaHuH, Oe3
npuMeHeHus U(POBbIX TabOpaTOpHii, He MOXKET MO3BOJIUTH B MOJHOH Mepe PElINTh BCE 3a/aui B
COBPEMEHHOH IIKOJIE. DTO CBS3aHO C PSIOM TIPUUMH:

* TpaIUIUOHHOC MIKOJIBbHOC O60py,Z[OBaHI/I€ HU3-32 OTPaHUYCHUA TEXHUYCCKUX BO3MOJKHOCTEH He
MO3BOJIACT IIPOBOAUTE MHOTHE KOJIMYECTBCHHBIC UCCIICAOBAHMA,

* JUIMTCIIBHOCTD IIPOBCACHUSA XUMUYCCKUX UCCIEeI0BaHUM HE BCeraa COrIacyeTcd €
JUIMTCIIBHOCTBIO YUCOHBIX 3aHATUH,

*  BO3MOXHOCTb ITPOBCACHUSA MHOTUX I/ICCHCI[OBaHI/Iﬁ OrpaHU4YMBaACTCA Tp€60BaHI/IHMI/I TCXHUKU
0€30MacHOCTH U JIp .

Hudposas nabopaTopus MOTHOCTHIO MEHSET METOAMKY U COAEp)KaHUE HKCIEPUMEHTAIbHOM
JIeATeTPHOCTH M peIIaeT BbIIIenepedncaeHHbe mpooaeMbl. LIMpokuil crekTp JaT4MKOB IMO3BOJIAET
YYAIUMCS 3HAKOMHTBCS ¢ apaMeTpaMi XMMUYECKOT0 HKCIIEPUMEHTA HE TOJIBKO HA KAYECTBEHHOM, HO U
Ha KOJIMYECTBEHHOM ypoBHe. Lludposas nabopatopus M03BOJISET BECTH JUIUTENbHBIN SKCIEPUMEHT JaXe B
OTCYTCTBHUE KCIIEPUMEHTATOPA, & YACTOTA X U3MEPEHUI HETO/BIACTHA YETI0BEYECKOMY BOCIPUATHIO .

B mpouecce (popMupoBaHHS SKCHEPUMEHTANIbHBIX YMEHHH YYEHUK 0OydyaeTcs IpelCTaBlsiTh
nH(pOpMaINIo 00 UCCTIET0BAaHUH B YETHIPEX BUAAX:

* B Bep6aHI)HOMI OIIMCBIBATH OSKCIICPUMCHT, CO31aBaTh CJIOBCCHYIO MOZCIbL SKCIICPMMCHTA,
(I)I/IKCI/IpOBaTB BHHMMAHHUC Ha U3MCPACMBIX BEJIMUMHAX, TCPMHUHOJIOTHU;

* B TaOIMYHOM: 3aIOHATH TAOMHIIBI IAHHBIX, JIEKAIIMX B OCHOBE MTOCTPOCHHS IpahuKoB (TPU 3TOM Y
ydaluxcs BOSHUKAET MEPBUYHOE MPEACTaBICHHE O MacIiTabax BEMUYHH);

B rpa)MyecKOM: CTPOMTH rpapuKH MO TAOIMIHBIM JIAHHBIM, YTO JAET BO3MOXKHOCTD HEpexo/ia K
BBIJIBIKCHHIO THIIOTE3 O XapaKTepe 3aBUCMMOCTH MEKY BETMYAHAMY (TIPU ITOM YUUTEIb TIOKA3bIBACT
HpeI/IMYHICCTBO B BHSyaJH/BaIII/H/I SaBHCHMOCTCﬁ MC)KI[y BCJIM- YHAMU, HATTIAAHOCTD U MHOFOMepHOCTL); B BUJIC
MaTeMaTHYECKIX YPaBHEHHH: JaBaTh MATEMaTHIECKOE OMHMCAHNE B3aMMOCBS3U BEIMUMH, MATEMATHYECKOE
00o0menue.

[lepexon oT KakI0ro 3Tamna MpeACTaBIeH s HHPOPMALUI 3aHUMAET JA0BOJBHO OOJIBLIOH MPOMEXYTOK
BpeMeHu. B 7—8 kiaccax 3ToT mpoiiecc He0OX0IUM, HO B CTapIIMX KiaccaX MOKHO ObLIO Obl 3TO
BpeMs TOTPaTHTh Ha pelueHne 6oee BaKHBIX 3a1a4. B 3ToM mnane mu¢posbie 1abopaTopyy CYIECTBEHHO
HSKOHOMAT BpeMs. DTO BpeMsi MOKHO mnoTpatuTh corijacHo ®I'OC Ha ¢dopmupoBaHue
MCCIIEI0BATENBCKUX YMEHHH yHaIIMXCsl, KOTOpbIE BHIPAKAIOTCS B CIIEIYIONIUX IHCTBUSX:

+ OTIpejieNieHNe TPOOIEMBI;

* TIOCTaHOBKA MCCIIEIOBATEIBCKON 3a/1a4H,

+ TUTAHUPOBAHHE PENICHHS 3a/1a4H;

* TIOCTPOEHHUE MOJIETIEH;

" BBIJIBHKCHHE THIIOTE3;

* 9KCIEPUMEHTAIIbHAS TIPOBEPKA THIIOTES;

*  AHAJIM3 JaHHBIX SKCIICPUMCEHTOB WA Ha6J'H021€HI/H71;

+ (hopMynHpOBaHUE BHIBOJIOB.

[locnennue roapl y yyammxcs HaOMIOTAETCA HU3KAsS MOTHBAIMA M3YYEHHS €CTECTBEHHO-HA- YYHBIX
JUCIUTUIAH ¥ KaK CIIE/ICTBHE MaJICHIE Ka4ecTBa 00pa30BaAHHUS.

[TocTaBnsieMble B IIKOJBI COBPEMEHHBIE CpecTBa 00y4YeHHs, B paMkax mpoekta «Touka poctay
cojiepkaT Kak yke XOpOImO H3BECTHOE 000pYIOBaHWE, TaK M TPHHIUIHANGHO HOBOE. JTO MH(POBHIC
nabopaTopyy U JATYMKOBBIE CHCTEMBI. B OCHOBY 00pa30BaTENbHOM MPOTPAMMBI 3a- JIOKEHO MPUMEHEHHE
uudpoBbix nabopatopuil. TemarHka NpPeIOKEHHBIX AKCIEPUMEHTOB, KOJNMYECTBEHHBIX OITBITOB
COOTBETCTBYET CTPYKType INpPUMEpHON 00pa3oBaTENbHON MPOTPAMMBI MO XHUMHHU, COJCPKAHHIO
denepanpHOro TOCyaapcTBeHHOT0 obpasoBatenbHOro cranmapra (OI'OC) cpemnero (momHoro) obdrmero
o0pa3oBaHusl.

PaccmoTpeHHble B 1OCOOMH OMNBITHI MPOLLTH LIKPOKYIO arnpoOaiuio. MHOroneTHss MpaKTHKa
HCIIOJIB30BaHUA XUMHNYECKUX HpI/I60pOB, ]_[.H B MIKOJIC TIOKa3ajaa, YTO COBPECMCHHBIC TCXHU- YCCKHUC



cpenctBa OOY4CHHMS HOBOTO IMOKOJNEHHS MO3BOJSIOT JOOMTHCS BBICOKOTO YPOBHS YCBOGHHS Y4eOHOTO
MaTepuala, yCTOMYMBOr0 POCTa MO3HABATENBHOTO HHTEPECA IIKOIBHUKOB, T.€. IPEOOJIETh T€ POOIEMBI, O
KOTOPBIX TaK MHOT'O TOBOPST, KOTJA Pe4Yb 3aXOMUT O COBPEMEHHOM IIKOJIBHOM XHMHYECKOM
00pazoBaHUMU.

JlaHHOE MeTOoAMYECKOe 0COOUE aPEeCcOBAHO YUMTEIAM XUMHUH, KOTOPBIE Peatu3ytoT 00pa3oBaTeIbHbIe

IPOrpaMMBI C UCTIONIB30BaHKeM 000pyHoBaHus « Touka pocTay.
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OcHOBHbBIE TIOHATHS U TePMHUHBbI

B METOANYCCKOM 10cooKu HUCIOJB3YIOTCA CIICAYIOIUE TTIOHATUA U TCPMHUHBIL:

Touka pocma — 310 (epepanbHas ceTb LEHTPOB 00pa3oBaHus LHU(POBOr0, €CTECTBEHHO-
Hay4YHOTO, TEXHUYECKOT'0 U TYMAaHUTAPHOTO MPO(uIIs, OpraHn30BaHHas B paMKax MpOeKTa
«CoBpeMeHHas LIKOJIay.

Hugposaa (komnviomepnas) nadopamopusa (L[JI), nporpaMMHO-aNMmapaTHbIA KOMILIEKC,
JATYAKOBAs CHCTEMA — KOMILIEKT y4eOHOro 00OpYMOBaHMS, BKIIOYAIOIIMA H3MEPHUTEBHBIN OJOK,
nHTEp(eiic KOTOPOro TO3BOJSET 00ECIICUnBATh CBS3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U Ha0Op
JATYMKOB, PETUCTPUPYIOIIUX 3HAYCHUS PA3TNUHBIX HU3MUECKHUX BETHUMH.

AIIXP — annapart 1 IPOBEACHHS XUMUUECKUX PEAKLMA ¢ TOKCHYHBIMU ra3aMy U NapaMy, 3aMKHYTBIX
Ha [TOTJIOTUTEITb.

bans xomounuposannan npenHasHaueHa IS HArpeBa CTEKISHHBIX U (apOpOBBIX COCYIOB C
peareHTamMu 10 ONpeeIEHHON TeMIIepaTypsl B 3aBUCHMOCTH OT TEIUIOHOcUTeNsl. B kauecTBe
TEIUIOHOCHUTENs BBICTYNAeT Boja (BoisHas 0aHs), peyHOi Mmecok (mecodHas OaHs), CrelralbHbIe
XKHUIKOCTH ( HapUMep, MaciisiHast OaHs).

Ilpuéop ons nonyuenus 2azos (npubop Kuprowkuna) — npocteiindii mpuOOp s MOTydeHHUS
HEOOMBIIOr0 KOJMYECTBA ra30B. BhIMycKaeTcs B IEMOHCTPAIMOHHOM U YYCHHYECKOM BapHaHTaX.

Cocyo Jlanoonsma (mpoOupka JABYXKOJIEHHAs1) — TPEJCTABIsIET COOO0M JBE CMasHHBIE MO
OTpeNIeIEHHBIM YTIIOM TPOOUPKU C OAHUM TopioM. [IpuMeHsieTcs s JeMOHCTpAIMH 3aKOHA
COXPaHEHUSMACCHI BEIIECTB B XUMIUUECKUX PEAKITUSX.

Mewanka maznumnaa — YCTpOﬁCTBO JJIT TIEPEMCIIINBAHUA )I(I/I,I(KOCTeﬁ, C IOMOIIBIO BPpAIatoImICrocsa
B MAroHuTHOM I10JIC AKOPA.

KpaTkoe onucanue noaxoa0B K CTPYKTYPUPOBAHUIO MATEPHAJIOB

B o6pazoBarensHoii mporpamme (OI1) mpencTaBneHsl Claeayonye pa3aes:

1. TIpeamer opranudeckoit XuMui. METO/IbI H3yUYeHHs! BEIICCTB W XUMHUYECKHX SBICHHI.
DKCTepUMEHTAIbHBIE OCHOBBI XUMUH.

YTIIeBOZOPOIBI ¥ UX IPUPOIHBIE HCTOUHUKH.

KI/ICHOpOI{‘ H a30TCOACPKAIUE OPTraHUYCCKUE COCAUHCHHUA U UX ITPUPOJHBIC HCTOYHHKH.
I/ICKYCCTBGHHBIB U CUHTCTUYCCKUEC ITOJIMMEPEIL.

CrpoeHue BemecTBa.

XUMHIYECKHe PeaKilii.

7. BelecTsa 1 X CBOMCTBA.

B 0ocHOBY BBIIENCHNS TaKUX Pa3/eIoB 3aJ0XKEH XMMUUECKHUI HKCIIEPUMEHT, TPaJULMOHHAS CHCTEMA
u3yueHus Xumu. OcHOBHOH (opMoil yueOHOM AesTeNbHOCTH ABMNACTCS XUMUUECKUH KCTIEPUMEHT, TPOBOAMMbIii
B BUJIE 1a00PaTOPHBIX, IPAKTUYECKUX PAbOT ¥ IEMOHCTpALMid. [leMOHCTPAMOHHbIH SKCIIEPUMEHT MPOBOAUTCS B
TOM CJIy4ae, €CII OH OMAaceH VIS BBHIMOIHEHUS YYALIUMUCS WM UMEIOIIUHACS MpuOop MpeACTaBieH B
€IMHCTBEHHOM HK3EMILIAPE.

o Vv w



Jlns m3ydenus npeameTa «XUMHUs» Ha dTare CpeaHero o0Iero oopasoBanHus OTBOAUTCS 68 4acoB:
10 ximacc —34 wuaca;

11xmacc —34 gaca.

JlanHas oOpa3oBaTelibHas MPOTrpaMMa 00ECTICYNBAET YCBOCHUE YUAIIMMHUCS BAKHEHIINX XMMHUYECKUX
3aKOHOB, TEOPU U MOHATHIL; GOPMHUpPYET MPEeACTAaBICHHE O POJIM XUMHH B OKPYKAIOIIEM MHUPE U KU3HU
yenoBeka. [Ipy 37ToM OCHOBHOE BHUMaHHE YENAETCS CYNTHOCTH XMMHUECKHX PEAKIMid ¥ METOJIaM UX
OCYIIECTBJICHUS.

OmHUM W3 OCHOBHBIX IPHUHIUIIOB TOCTPOCHUS TPOTPAMMBbI SBJSCTCS TPHHIMUI JOCTYIHOCTH.
BKCHCpI/IMCHTaJILHbIG JAaHHBIC, HOJIy‘IeHHLIC y‘{aH.[I/IMI/ICSI HpI/I BBITIOJIHEHHUM KOJIMYCCTBCHHBIX OIIBITOB,
TIO3BOJIAIOT YYANTAMCS CAMOCTOSTENBHO JIEIaTh BBIBOJIBI, BBIBIATH 3aKOHOMEPHOCTH. [lo1X0/bI, 3a0/KEHHbIE B
COZIEpKaHKe TPOTPAMMBbI Kypca, CO3JaF0T HE0OXOAUMBIE YCIIOBHS JUIS CHCTEMHOTO YCBOSHHS YYaIIMMKCS OCHOB
HayKH, 17 00ecrieyeHrs Pa3BUBAIOIIETO U BOCIUTHIBAIOMIETO BO3ACHCTBHSA 00yUeHHS HA JHYHOCTb YUaI[erocs.
d)opMpreMHe 3HAHUA OOJIXKHBI CTATh 0CHOBOI71 CHUCTEMBI y6€)KJICHHI71 IIKOJIbHKKA, IIeHTpaJILHLIM ﬂI[pOM €ro
HAyYHOTO MHUPOBO33pPEHUSI.

Onucanue MaTepHaﬂbHO-TeXHH‘leCKOﬁ 0a3pl HEHTPAa

«Touka PocCTa», HCIOJB3YyEMOI0 JJIsl peau3aliuu 06pa30BaTeJIbHI)IX NporpamMm B paMKax
npemnoaaBaHust XuMHUn

MarepuanbHo-TexHuueckas 06aza nentpa «Touka pocTa» BKIHOYAeT B ceOs COBPEMEHHBIE M KJIACCHYECKUE

npubopsl. [locneaHye NpoOIL MHOTONETHIOKO anpo0AlHio B IIKOJIE U HOMYUHIH IPU3HAHUE Y yUUTENEH XUMUH.
K HuM otHOCSATCS: TprubOp IS IEMOHCTPALMU 3aBUCUMOCTH CKOPOCTH PEAKLMU OT Pa3IMYHBIX (aKTOPOB,

anmapat Uil TPOBEAEHHS XMMHUYECKUX pEeaKiuil, puOop I OMBITOB C 3NEKTPUYECKUM TOKOM, MpubOp Ans
U3Y4YECHUS COCTaBa BO3/yXa M MHOTUE Jpyrve. YUHUThIBas NIPAKTUUECKUN OIBIT IPUMEHEHHS JAHHOTO

000py0BaHKs HA YPOKaX XMMHUH, Mbl JIa/IUM JIHIIb KpaTKoe onucanue mpubopoB. OCHOBHOM aKLEHT C/enaeM Ha
Onuca- HUU U (POBBIX Ta00PATOPHIA M HX BO3ZMOKHOCTSIX.




Hudghposaa (komnvromepnasa) nadopamopusa (L[JI), nporpaMMHO-ammapaTHbId KOMIUIEKC,
JaTYMKOBAs CHCTEMa — KOMIUIEKT Y4eOHOro 00OpyJOBaHHS, BKIOYAIONIMI H3MEPUTENbHBIN OIOK,
nHTEpQeic KOTOPOro MO3BOJAET 00ECIeUnBaTh CBS3b C MEPCOHANBHBIM KOMIIBIOTEPOM, U HabOp

1
JATYUKOB , pETUCTPUPYIOLINX 3HAYCHUA PA3IMIHBIX (I)I/ISI/I‘ICCKI/IX BCJIMYHUH.

Jdamuuk memnepamypol naamuno6wlii — TPOCTOM M HANEKHBIA JATYMK, NPEJHAZHAYEH JUIS
M3MEPEHHUS TEMIIEPATyPhl B BOJHBIX PACTBOpPAx U B ra3oBbIX cpenax. Mmeer
pasnuuHbli auanasoH usmepenuit ot —40 1o +180 C. Texuuueckue
XapaKTEPUCTUKU JaTUMKA YKA3aHbl B UHCTPYKLUHU 10 SKCILTyaTallH.

Jdamuux memnepamypsl mepmonaphulii TpeIHA3HAYCH I
mmepenus Temmeparyp a0 900 °C. Mcmonb3yeTcs mpu BBIIONHEHHH
paboT, CBA3aHHBIX C M3MEPEHHEM TEMIEPATyp TIAMEHH, IUIABJICHUS U
Pa3noKeHHs BEIIECTB.

Jamuyux  onmuueckoit naomuocmu  (KOJIOPUMETP) —
TNpeHA3HAUEH [ M3MEPEHHs ONTHYECKOH IUIOTHOCTU OKpAIIEHHbBIX
pactBopoB (puc. 1). Ucrionb3yercs npu u3ydeHuu TeM «PacTBOpbD»,
«CKOpOCTh XMMMYECKMX PEaKLUi», ONpeeNeHUH KOHLEHTpaLUu
OKpAIIEHHBIX NOHOB WJIHA CO-

Puc. 1. latuuk ontiue- CAMHCHUH.

CKOH IVIOTHOCTH: | — B kommexT BX0OAST aTumKy ¢ pa3NMYHOI JTHHOI BOH mo- [HE3A0 AU

KIOBCTHI, 2— KIOBETa U1 UCCIICAYEMOTO -

JIyHpOBOJHUKOBBIX HCTOUHUKOB cBeTa: 465 u 525 HM. O0b- éM

KIOBETHI COCTABJIIACT 4 MIJI, JJIMHa ONTUYECCKOro ImyTHu —
BEIIEeCTBa 10 MM

[oapoOHble XapakTepUCTUKH JaTYMKOB, METOMKM HACTPONKH M MPaBUiIa paboThl MOKHO HAalTH
B kHure «/crnons3oBanue HUQpoBbIX JTabopaTopuil mpu 00yueHH: XUMUHU B cpeaHedt mkone». (M.: bu-

HoM. Jlabopatopust 3Hauwmii, 2014. — 229 ¢.)

Jamuux pH npenHasHaueH 1nms u3MepeHus BojopoaHoro mokasatens (pH). B Hactosiee Bpems B
IIKOJTY MOCTYMAaT KOMOMHUPOBAHHbBIE JaTYMKM, COBMEIIAIONINE B ce0e CTEKIISHHBIA HIEKTPOA C
3JIEKTPOIOM CPaBHEHHs, YTO JIeNaeT padoTy MO M3MEPEHHIO BOJOPOIHOrO ToKasaTens Oosee
kom¢optHoil. [nanaszon nzmepenuit pH ot 0—14. Vcnonb3yercs ai1s usMepeHus BOAOPOIAHOTO
TOKa3aTels BOHBIX PACTBOPOB B PA3IMYHBIX HCCIIEIOBAHUAX 00BEKTOB OKPYKAIOLIEH Cpebl.

Jamuux  nexmponposodnocmu TPeIHA3HAYEH Ul M3MEPEHUs YACIbHOIH 3IEKTPONPOBOJHOCTH
KUAKOCTEH, B TOM YHCIIE U BOJHBIX PACTBOPOB BEIIECTB. [IpuMeHseTcsa npu U3y4eHun TEOpHU
NEKTPOIUTHYECKOH JHCCOLALINH, XapaKTePUCTUK BOJTHBIX PacTBOpOB.



Jlamuuk Xn0puod-uoHo8 VICTIONB3YeTCs IS KONMYECTBEHHOTO ONpPEICICHHUs COJCPKaHUS HOHOB
XJIOpa B BOJHBIX PAacTBOpAX, TMOYBE, MPOAYKTaX MUTaHHS. K 1aTduKy MOIKIIOYAETCS MOHOCEICKTUBHbIH
anextpont (MCD) (pabouwmii 3meKTposT), MOTEHIMAT KOTOPOTO 3aBUCUT OT KOHIEHTPAIMH OTPEJIENIeMOro

MOHA, B JAHHOM clyyae oT KoHieHTpauun anuonos Cl . Ioreruuan MCD onpenensor 0THOCHTENBHO
JIEKTPOJIa CPABHEHHUS, KaK PABUIIO, XJIOPCEPEOPSIHOTO.

Ha pucynke 2 moka3ana o6muias cxema ucronb3oBanus MCD st KomMuecTBEHHOTO ompe-

JIeNICHUS KOHL[CHTpaluK (aKTI/IBHOCTI/IZ) pasmuunbix nonos: ClI, NO NH+, Ca2+. OcHoBHOHI

3 4
KoMmroHeHT Joboro UCO — memOpana, kotopas pas3jeiseT BHYTPEHHHUIl pacTBOp € IOCTOSHHOM
KOHIICHTpALMEH OINpPEIEIIeMOr0 MOHA W HUCCIEAYEMBIM DPAcTBOp, a TAKXKE CIYXHT CpPEACTBOM
NMEKTPOTUTHYECKOT0 KOHTAKTa MEXIy HuMH. MemOpaHa o0nazaeT MOHOOOMEHHBIMH CBOMCTBAMH, MPHUEM
IIPOHULIAEMOCTD €€ K HIOHaM Pa3HOTo TUIIA PA3JIMYHa.

Puc. 2. YcranoBka JU1d onpeieneHus
KOHLIEHTPALUH (AKTUBHOCTH) XJIOPH/I-
MIOHOB B pactBope. A: 1 —kopmyc

naranka s onpenenenns Cl -
HOHOB; 2 — pa3béM Micro USBis
TNOJKITIOUEHHS K KOMIIBIOTEPY; 3 —
paszsém BNC s mojxmrouenust
pabouero 3mekTposa; 4 — pa3béM it
TIOJKITIOUEHHS HIEKTPOJIA CPABHEHHIS.
b: 1 —noHoCeneKTUBHBIN AMEKTPo.
(pabounit 3neKTpox); 2 — MEKTPON
cpaBHeHHUs (Xy0pcepeOpsAHblit
3NEKTPON);3 — MarHUTHas MEIaNKa;
4 — SKOpb MATHATHO METIATKA

3amperaetcst Tporath MeMOpaHy SJI€KTpoja NanbLaMH M TPUBOJUTH €€ B CONPUKOCHOBEHHE C TBEPABIMU
noBepxHocTaMu. [Ipu xpanenun MCD vyBcTBUTENbHAS YacTh AaTuMka (MeMOpaHa) JOMKHA ObITh 3allMINEHa
crelyanbHbIM KonmaukoM. He jomyckaercs MCTONb30BaTh 3NEKTPOAbI ¢ MOJTMMEPHOH MeMOpaHoi B cpenax,
COJEPKAIIMX JIETYyYHE BELIECTBA WM opraHudeckue pacrtsoputenu. He ciemyer ucnomb3oBats MCO B
CWJIBHBIX OKUCIHTENAX. [lmurens-

2 AKTMBHOCTb HOHOB @ — addexTrBHAS (KaXKyIIascs) KOHIEHTpALUs C YIETOM pa3IHMYHbIX B3aH-
MOJICHCTBHI MeX Ty HOHaMH B pactBope. Ilokasatenpb aktuBHOCTH pa = —lga. TloHsTHe OBLTO MPEITO- KEHO B
1907 r. amepukanckuM yu€HbM . JIbforicoM Kak HOBas mepeMeHHasi, MPUMEHEHHE KOTOPOH BMe- CTO
KOHILIEHTPALUK TO3BOJISET MCIOJIB30BATh IS OMMCAHUS CBOMCTB PEANbHBIX PACTBOPOB OTHOCHTENb- HO TIPOCTBIE
ypaBHEHUS, MOJIy4E€HHbIE I UJeabHbIX CHUCTEM.



Hoe Haxoxenne MICD B pacTBOpax KPemKuX KUCIOT MM LIEN0YeH MPUBOUT K PE3KOMY U HEOOpaTHMOMY
COKPALIEHUIO CPOKa CITY>KObI JIIEKTPOA.

JlaTYNK HUTPAT-UOHOB IIPETHA3HAYUCH JIJISI
KOJIMYCCTBCHHOI'O OIIPCACIICHHUA HUTPATOB B pa3-
JIMYHBIX 00BEKTAX OKPYKAIOLIEeH Cpelibl: BOJIE,
OBOIIAX, (hpyKTax, KOJTOACHBIX U3JEIHUSIX U T. 1.

Muxpockon uu@poBoi NpeIHa3HAYECH IS U3-
yueHHsI HOpMbI KPUCTAIUIOB M HAOJIOCHUS 32
POCTOMKPHUCTAJLIOB.
Anmnapar JJisl IPOBeAeHUs] XUMHUYECKHUX pe-
akumuii (AIIXP) npenHa3sHaveH 1 NOJIY4EHUS U
JEMOHCTPALMK CBOMCTB TOKCUUYHBIX IIapOB U
ra3oB. DTH BEIIECTBA MMOJIYYarOTCs B KOJI0e-
peakTope, ¥ MpUHarpeBaHuu (1 6e3 Harpesa-
HUs1) ra3000pa3Hble BEUIECTBA MPOXOAST YEPE3
3 MOTJIOTUTENIbHbBIE EMKOCTH (HACAAKH) C pacTBO-
paMU peareHToB, BCTYIIAIOT C HUMU B PEAKIIUIO

(- O\

T~ e e A

)KI/IIIKI/IMI/I TBépIII:IM pearcHTaMm, aTakKxe

Puc. 3. Amjl bi EeeHNs XI/IMI/I‘IGCKI/IX X pe-a ylilJI/IIgl&AEnr})ePpaT qai_zﬁ eyr((:) 1;1021;11/I gggggéy_

peakrop; N {2/ JISL TIOJIYUEHHUS ¥ IEMOHCTPALMK CBOMCTB

2 — JeNUTETRHAS opo Ka 1151 paboThI C TOI(C  HbIM eIJ_leCTBé[MI/I MIO3BOJISET 100ABIATh
HE00X0- 1T K BO KHJIKOTO peareHTa pea Sﬁgﬁogyx% CMecCh, He JIOTTyCKast
pasrepMeTus -pa; 3 — éMkodTH (HaCcaAKM) IS )KUJKUX peareHToB(IOroTHTENeH); 4
— KOJIITAKY; MKOCTb (HacgaKa) JUIsl ChIITyYUX peareHToB

S

[Ipu mpaBUIBHON SKCILTyaTal[Myl TMPUOOpa TEMOHCTpAIMs CTAaHOBUTCS yHoOHOM u Oe3omacHoi. Ha
MPOBEICHNE OIBITOB TPATUTCA OKONO 3—6 MuH. XOpoInas BH3YalbHOCTh SBJSETCA MPEHUMYIIECTBOM 3TOTO
npubopa. Tak Kak mpu IEMOHCTpPAIIMH OJHOBPEMEHHO TPOXOAAT He- CKOJBKO PEaKIHi, BaKHO MPABHIBHO
OpraHM30BaTh HAONIOICHHS YYaIUMHUCS 3a TPOTEKARNMME mporeccamu. llenecooOpasHo 3amucaTh Ha JOCKE
Ha3BaHUs WM QOPMYIB PEAreHTOB, HAXOSIIMXCS B TIOTTIOTHTENBHBIX CKISHKAX. [0 OKOHUAHUH OTBITA HYKHO
CPaBHHUTH HCXOHBIE PACTBOPHI BEIECTB M PE3YIbTATHI MX MPEBPALICHHI.

AITXP MOXHO MPUMEHATh HA PA3HBIX HTamax 00yueHHs — MPU U3yYEHHH HOBOTO MaTepHaia, MOBTOPEHUH U
3aKpeIvieHnH, 0000IeHNH 1 CHCTeMaTH3alliK 3HAaHUH ydaruxcs. B 3aBucumocTy ot mpodusist 00yyaemsIx, neneit
ypOKa, YPOBHS 3HAHMS YYallMXCS BO3MOXHBI Pa3iMyHbE BAapUAHThl MOCTAHOBKH AKCIEPUMEHTa M BbIOOpa
pearupyronmx BemecTB. OMHAKO MPU U3YYEHHU CBOWCTB BEIIECTB HE CIEAYET OIPaHUYMBATHCS TOJIBKO
SKCIIEPUMEHTOM ¢ Hcmoib3oBanieM AIIXP. Muorue mupakTwueckue Ieqd MOTYT OBITh TOCTUTHYTHI TOJNBKO
JEMOHCTpaLuen OIIBITOB B TPAIULIMOHHON dopme.



[pumenenne AIIXP He orpanuuMBaeTCs BBINICOMMCAHHBIM JKCTepuMeHTOM. [Ipnbop ymoOHO TpuMeHsTh
TIpU IEMOHCTPALMK CBOKMCTB AHokcuia a3ota (IV), Metunamusa, Gpoma, npu (GpakLMOHHON neperonky Hedtu. B
LEJSX SKOHOMUM BPEMEHM €0 MOXHO MCIIOJIb30BaTh IPH M3YUEHMH CBOMCTB yriekucioro raza. AIIXP
TNOJXOIUT IS MOJTydeHus Oe3BOJIHOM a30THOM KHCIOTHI, OpoMOeH3011a, HUTPOOEH301a 1 APYTHX COEIMHEHUI.

[Tpubop cocTouT U3 MOACTABKU, HA KOTOPOI 3aKperuieHbl Be MaHOMETPUUECKHE TPYOKH, KOTOpbIE

CnpaBOYHUK

Mpubop Ana femMoHCTpaLUmn 3aBUCUMOCTU CKOPO- CTU XUMUUYECKUX PeaKLuii OT
pa3nuyHbIX GpaKTOPOBUCIIOIB3YIOT NIPU U3yUEeHUHU TeMbI «CKOPOCTh XUMHUUYECKOU
peakuum» M TEIIOBOroO d(h(deKkTa XMMHUUECKUX PEaKIUil.

[Tpubop 1aét BO3MOKHOCTh 3KCIIEPUMEHTAIBHO UCCIIE10-
BaTh BIMSHUE HA CKOPOCTh XUMHUUYECKUX pEaKLUii ClIeqyt0-
UX (aKTOPOB: IPUPO/IbI PEArHPYIOIUX BEIIECTB, KOH-
LEHTPALUU PEArupyroINX BELECTB, IJIOAAN TPAHULIBI
nanmamra dhan n mamanATrarTTIT v atramanrav (rrAnanvItAanmrr AnC
Puc. 4. IIpubop nns 1eMOHCTpaluy 3aBUCUMOCTH
CKOPOCTH XMMHUYECKHUX pPEaKLU OT pa3InYHbIX

Aharrmanan: 1 TATATman_Tras )

COeIMHATCA ¢ cocyaaMu JIaHToIbTa ¢ MOMOIIBIO TJIACTUKOBOW TpyOkM ¢ mpoOkamu (puc. 5). Mexay
MaHOMETPHYECKUMHU TPyOKaMH Ha MaHeIM HAaHECeHa WIKana JUii HaOMOJEeHMs YPOBHS JKUIKOCTU B TpyOKax.
OxpalleHHO KUIKOCTHIO MOXKET OBITh PACTBOP JIIOOOTO KPACUTENS B BOJIE.

CnpaBOYHUK

IInnerka-go3aTop — npucnocobyieHne, UCTOb-
3yeMoe B J1a00paTOpHUH Ul OTMEPHUBAHUS OIpe/e-
AEHHOTro 00bEMA >kUIKOCTH. [IuneTku BhITycKaroTCs
MNEPEMEHHOT0 U MTOCTOSIHHOTO 00b&Ma. B kommiek- Tbl
000pynoBaHus 111 MEAUIIMHCKUX KJIACCOB BXO- JIAT
y100HBIE TUIETKU-03aTOPbl OJJHOKAHAIbHBIE,
MO3BOJISIOIINE HACTPOUTH HEOOXOIUMBIH 00BEM OT-
OupaeMoii KHUJAKOCTH B TPEX Pa3NUYHBIX JUANa30- HAX
(puc. 6). Ucnionp30BaHME COBPEMEHHBIX TEXHO- JIOTHI
Y 1IBETOBOM KOAMPOBKHU AMAINA30HA JO3UPO- BAHUS
JTAET BO3MOXHOCTh KaY€CTBEHHO, TOUYHO, 6€30MacHO
BBINIOJIHSATH TUNIETUpOBaHue. [IuneTku umMeroT

Puc. 5. IIunetkn n03aTopsl
O/IHOKAHAJIBHBIE IIEPEMEHHOTO
o0béma:1l — 110 mi; 2 —
100—1000 mxa; 3 —



CrnpaBo4YHHK

Bansi koMOMHUpoOBaHHas TIpeIHAa3HAYEHA IS HArpeBa CTEKISHHBIX U (aphOpoBBIX
TpebyeTcs co3AaTh BOKPYT HArpeBaEMOro COCy/a PaBHOMEPHOE TeMIIepa- TypHOE IO,
n30eXKaTh MCIOJIb30BaHHU OTKPHITOTO IUTAMEHH M PACKAIEHHOH JIeKTprUde- CKOM crupaiu
(puc. 7). Kopnyc koMOMHHpOBaHHOM OaHU cienaH U3 amoMuHus. JKua- KocTHas yacTb
KOMOMHHPOBaHHOW OaHM 3aKPBIBACTCS KOJIBLAMH PA3IMYHOTO JHAMETpa.

Puc. 6. bans komOuHUpoOBaHHas 1abopaTtopHas. A — BojsHas OaHs. b —

Jlns HarpeBanus cocynoB 10 100 °C B kauecTBe TEMIIOHOCUTENS HCTIONB3YIOT BOIY, KOT/a TpeOyeTcs co3/iaTh
Oonee BBICOKYIO TeMIEpaTypy INPUMEHSIOT CONEBble pacTBOpBL. TemnoHocuteneM MoxkeT ObiTh rimiepud. O
obecreurBaet uHTEpBa Temiepatyp ot 60 10 180 °C. Bpiute 910 TeMnepaTypbl IIMLEPUH HAYNHAET Pa3iaraThes
¥ IbIMUTB. J[1 HarpeBaHus 10 0oJiee BHICOKUX TEMIIEPaTyp UCTOJBb3YIOT IMIMHAPOBOE MACIIO MM CHIMKOHOBOE.
Bonee 6e30macHo MCTIONB30-BaTh /IS HAMOMHEHUs OaHb CyXOi MeNKO3epHHUCTHIN necok. OIHaKo necouHsle OaHu
TIPOrpeBa-FTCcs HEPaBHOMEPHO. B cocTaB KOMIIIEKTa BXOAUT CUTO IS IPOCEUBAHKS PEYHOTO MECKA.

WcrounukoM Temna 1y KOMOMHHPOBAHHOW OaHM SBIAIOTCS SJEKTPUUECKHE IUUTKHM C 3a- KPBHITOH
CIUPATIBIO.

CnpaBoYHMK

Ipudop 1u1s1 moTy4eHus1 ra30B UCIOIb3YETCS IS MOTY4YeHUS HEOOBIINX
KOJIMYECTBra3oB: BOAOPOAA, KUCIOPOa (U3 MEPOKCHIA BOAOPOA), YIIIEKUCIIOTO rasa.

» . 1

Puc. 7. ITpubop a1 noaydeHus u



Pabouast mporpamma mo xumuu 1uist 10 —11 kiaaccoB ¢ Hcnoib30BaHneM
odopynoBanus nentpa «Touka pocTa»

Ha 0ase nentpa «Touka pocra» obecreunBaercs peanu3alus 00pa3oBATENbHBIX IPOrPAMM €CTECTBEHHO-
HAy4YHOU M TEXHOJOIMYECKOW HAIpaBICHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHU C TPeOOBaHUSIMU
3aKOHOZATENBCTBA B cepe 00pa3oBaHus U ¢ yuéToM pekomenjanuii denepanbHoro oneparopa y4eOHOro
npeaMeTa «XUuMUs.

OOpa3zoBatenbHas NporpaMMa I03BONSET HHTEIPUPOBATh Pean3yeMble MOAXO/bI, CTPYKTYPY M COZIepKaHHe
npu opranm3anuu o0yuenus xumun B 10—11 kmaccax, BHICTpOEHHOM Ha 0ase TH000r0 U3 TOCTYMHBIX y4eOHO-
MeToaudeckux komriekcos (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocta» nmpu peanuzauuu ganHoi OIl mo3Bonser co3nath
YCJIOBUS:

JJIA paCIIUPCHUA COACPIKAHUA IMKOJIbHOT'0 XUMUYICCKOTO 06pa3OBaHI/I}I;

JUIS TIOBBIILIEHUS [I03HABATENbHON AaKTUBHOCTH OOYYalOLIMXCS B €CTECTBEHHOHAYYHOH 00JIaCTH;

IS pa3BUTHSA JIMYHOCTH peOEHKa B Ipoliecce 00y4eHHs XMMUH, €r0 CIIOCOOHOCTEH,
(opMUPOBaHUSAY YOBIETBOPEHHUS COIUANBHO 3HAUMMBIX HHTEPECOB U TOTPEOHOCTEIH;

JJIA pa60TLI C O,I[élpéHHbIMI/I IKOJIbHUKAMM, OPTaHU3alMK UX PA3BUTHA B pa3IMYHBIX o0macTax
06pa30BaTCJII)HOI/I, TBOPUYCCKOU ACATCIIbHOCTH.

Ilnanupyemble pe3yabTaThl 0CBOeHHS Y4eOHOT0 mpeaMeTa « XHMHS ¢ ONHCAHHEM
YHHUBeEpCAJIbHBIX Y4eOHBbIX /1eificTBMI,
JI0CTHTaeMBbIX 00Y4aIHMHCS

Jluunocmnole pée3yiiomanol

Obyuarowutics NOIYYUM 803MOHCHOCb OJisL (POPMUPOBAHUSA CAeOVIOWUX TUYHOCMHBIXY V]!

OTpeieTieHre MOTHBAIINY M3YYeHHs y4eOHOT0 MaTepHaa;

OHGHI/IBaHI/Ig YCBaI/IBaeMOFO yqe6Hor0 MaTepI/Iana, NUCXOIA U3 COMUAIIBHBIX U IMYHOCTHBIX
IICHHOCTEH;

TOBBIICHUE CBOCTO 06p330BaT€J'IBHOFO YPOBHA M YPOBHSA I'OTOBHOCTH K M3YYCHHIO OCHOBHBIX
UCTOPUICCKUX C06BITI/II/I, CBA3aHHBIX C Pa3BUTUEM XUMUHU U O6H_[CCTBa;

3HAHUC ITPAaBUJI ITOBCIACHUS B IIIDCSBLI‘{H.I\;IHBIX CUTYallUAX;

OIICHUBAHHUE COIMANBHOM 3HAYMMOCTH TIPO(ECCHi, CBI3AHHBIX C XUMHEH;

BJIaJICHNE NPaBHIaMU 0€30IaCHOT0 00paleHNs ¢ XUMUUECKIMHU BEIECTBAMH 1 000PY/10BaHUEM,
MPOSIBIICHHUE YKOJIOTUYECKON KYJIBTYPBI.

Memanpeomemuvie pesynomamot

Pecyniamusuvie

Obyuarowuticst NOIYHUM B03MONCHOCb 01 YOPMUPOBAHUsL cledVIowux pecyasimueHvlx Y V/I:

IeNenoNlaranue, BKIII0Yas MOCTAHOBKY HOBBIX IIeNied, mpeoOpa3oBaHUE MPAKTUUECKOW 3alayd B
TO3HABATENBHYI0, CAMOCTOSTENBHBIN aHAIN3 YCIOBHI JTOCTIKEHHUS TENH HA OCHOBE YYETA BBIICIEHHBIX
YUUTENeM OPUEHTHPOB ICHCTBUSA B HOBOM YUeOHOM MaTepHane;

IIAHUPOBAHUE ITYTH JOCTHIKCHUA ueneﬁ;



YCTaHOBIICHHE TIENEBBIX PHOPUTETOB, BBIICICHAE ATBTEPHATHBHBIX CIIOCOO0B TOCTHKECHUS IEITH 1
BbIOOp Hanbosee 3 HeKTUBHOTO CII0C00a;

YMEHHE CaAMOCTOATENBHO KOHTPOIMPOBATh CBOE BPEMS U YIIPABIATD UM;

yMEHHE IPUHAMATH PELICHUS B IPOOIEMHON CHTYALNH;

TIOCTAaHOBKA y4eOHbIX 3314, COCTABJIEHUE ILIaHA U [OCNE/I0BATEIbHOCTH JICHCTBHI;
opraHu3als paboyero MecTa pH BHIIOIHEHHH XUMHYECKOTO IKCIIEPUMEHTA,;

NIPOrHO3UPOBAHUE PE3YIBTATOB O6y‘IeHI/IH, OLCHUBAHKNE YCBOCHHOTO MaTepHalla, OLICHKA Ka4eCTBa U
YPOBHA NOJTYUYCHHBIX 3HAHWW, KOPPEKI KA IIJIaHa 1 crocoda ACUCTBUA TIPHA H€O6XOI[I/IMOCTI/I.

Ilo3nasamenvHole

Obyuarowuiicss noayuUm 803MONCHOCHb OISl hOPMUPOBAHUS CeOVIOWUX NO3HA8amenbHblx VY]

ITOUCK U BBIACTICHUC I/IH(i)OpMaHI/II/I;

aHaJInu3 YCHOBI/Iﬁ u Tp€60BaHI/II71 3aJa4H, BLI60p, COIIOCTABJIEHKE H 000CHOBAHHUE CIIOCO0a PCLICHUA
3aJa4u,

BBIOOp Hanbonee 3PPEKTHBHBIX CIIOCOOOB PEIICHUS 33/[aUd B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;

BBIJIBIKEHHE W 000CHOBAHUE TUIOTE3bI, BRIOOP Croco0a e& MpoBEpKH;

CaMOCTOAITEIILHOE CO3/IAHUE ANTOPHTMA JESTENBHOCTH TPH PENICHHH TPoOJIeM TBOPYECKOTO U
MIOMCKOBOTO XapaKTepa;

YMCHUA XapaKTCPU30BaATh BCIIECTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM;

OIIHCHIBAHHE CBOMWCTB: TBépIII)IX, KHUIKHUX, F3,3006p3,3HI>IX BCIHICCTB, BBIACIICHUE UX CYIICCTBCHHLIX
IIPU3HAKOB,

I/I306pa)KVCHI/IC COCTaBa HpOCTel\/’IH_II/IX BCHICCTB C NOMOIIBIO XUMHYCCKNX (bOpMYH U CyIIHOCTU XUMHUYCCKUX
pe€aknuu C MOMOIIBIO XUMHUYCCKUX YPABHCHNU,

TpoBE/ieHNe HAOMIO/IeHHH, ONMCAaHNE PU3HAKOB M YCIOBUH TEUEHHS XMMUUECKUX PEeaKiiyil, BHIIOIHEHNE
XMMHYECKOTO SKCTIEPHMEHTA, BbIBOJBI HA OCHOBE aHANM3a HAOMIOJIEHWH 3a SKCIEPUMEHTOM, pelleHHe
3a/1a4, OMy4YEeHHEe XUMUIECKOH HHPOPMALIUK U3 pa3- TMYHBIX HCTOUHHKOB;

YMCHHUE OPTaHU30BbIBATH UCCICIOBAHUE C LICTBIO0 TPOBEPKU T'UIIOTES;

YMCHHUEC JCJIaTh YMO3aKIIOUCHUSA (I/IHI[YKTI/IBHOG Hu 110 aHa.]'IOFI/II/I) U BBIBOJIBI,

YMeHHE 00bEKTHBHO OLIEHMBATh HH(OPMALIHIO O BEMECTBAX K XMMUUECKUX IIPOLIECCAX, KPUTHYECKH
OTHOCHUTBCS K IICEBJJOHAYYHON HH(OPMAIIUHL.

KOMMVHMKGmuSHble

Obyuarowuticss NOIYUUM B03MONCHOCMb Ol YOPMUPOBAHUSL CLEOVIOWUX KOMMYHUKamueHvlx YV/I:

IMOJHOC W TOYHOC BBIPAKCHUC CBOUX MEBICJICHE B COOTBETCTBUH C 3alayaMi M yCJIIOBUAMU
KOMMYHHKaIIUU;

aJIeKBaTHOE HCIIOJIb30BaHUE PEUEBBIX CPEJCTB U y4acTHUS B JUCKYCCUM M apryMEHTAllUM CBOEH
TIO3HIIMH, YMEHUE TPE/ICTAaBNATh KOHKPETHOE COJEePKaHHe ¢ COOOIIEHHEM €ro B MUCbMEHHON M yCTHOH
(bopme, onpezenenne crocoO0B B3aMMO/ICHCTBHS, COTPYTHHYECTBO B OKMCKE U cOope nHpopMaluy;

ompeJeieHne crnocoboB B3aMMOJIEHCTBHS, COTPYAHMYECTBO B MOWCKE M cOope MHPOpMALHH, y4acThe B
Jmanore, TIAHUPOBAHKE OOMMX CIOCO00B PabOTHI, MPOSBIEHHE YBAKUTEIHHOTO OTHOIICHUA K JPYTUM
y4alumcs;

OMMMCAaHUE COACPKAHUA BBIITOJIHACMbBIX JEHCTBHUI ¢ IETbI0 OPUCHTHUPOBKHA B TIPCAMCTHO- HpaKTH‘ICCKOﬁ
ACATCIIBHOCTH,

YMEHHS YUYUTHIBaTh Pa3Hble MHEHUS M CTPEMHUTHCS K KOOPIMHAIMU PAa3UYHBIX MO3UIUHN B
COTPYJIHUYECTBE;



(GopMynupoBaTh COOCTBEHHOE MHEHHE M MO3MIMIO, APTYMEHTHPOBATh M KOOPAMHUPOBATH €€ C
HO3ULUSAMH TapTHEPOB B COTPYIHHUYECTBE MPH BBHIPAOOTKE OOIIETO peuieHHss B COBMECTHON
NEeSATEIbHOCTH;

OCYHICCTBJIATD B3aUMHEIH KOHTPOJIb U OKa3bIBATh B COTPYAHUYCCTBE H606X0)Z[I/IMYIO B3aUMOIIOMOILIb,

IUITAaHUPOBaTh 00ILIME CIOCOObl PabOThI; OCYLIECTBIATH KOHTPOJb, KOPPEKLMIO, OLEHKY ACHCTBHI
napTHépa, yMeTb yOeK1aTh;

HCTIONB30BATh a/ICKBATHBIC S3BIKOBBIE CPEICTBA [is OTOOPAXKEHUS CBOMX UYBCTB, MbICNEH, MOTUBOB U
noTpeOHOCTEH; 0TOOpaXkaTh B peur (OMUcanue, 00bICHEHIE) CONEPKAHHE COBEPIIAEMBIX ICHCTBHUIA, KaK B
(hopme rpomKoii colan3MPOBAHHOK ey, TaK U B (pOpMe BHYTpEHHEH peun;

pa3BMBaTh KOMMYHHMKATHBHYIK KOMIIETCHLUIO, HUCIONB3YS CPEICTBA YCTHOM M IHUCBMEHHON
KOMMYHHKAllMM [pH paboTe ¢ TeKCTaMu Y4eOHMKAa U JIONONHUTENBbHOH JUTEPaTypod, CIPaBOYHBIMU
TaOMUI[AMH, TIPOSIBIIATH TOTOBHOCTh K YBAKEHHIO MHOW TOYKM 3pEeHHS MPH OOCYXKICHHH Pe3yJbTaToB

BBITIONTHEHHOH PabOThL.

Ilpeomemnvie pezynvmamot

Obyuarowutica Hayuumcs:

PUMCHATb OCHOBHBIC MCTO/IbI IO3HAHMA: Ha6J'I}0I[€HI/I€, U3MCPCHUE, OKCIICPUMCHT,

OIMCHIBATh CBOMCTBA TBép,Z[LIX, KHUOKHX, F33006p33HI>IX BCHICCTB, BHIACIIAA UX CYIICCTBCHHBIC
IIPpU3HAKHU;

PacKpbIBaTb CMBICT 3aKOHA COXPAHCHHA MACChbl BCIICCTB, aTOMHO'MOHeKYHﬂpHOﬁ TCOPHUH,

pa3nn4aTh XUMHYCCKUC U (I)I/ISI/I‘IGCKI/IG SIBJICHUA, HA3bIBATh MPU3HAKK W YCJIOBHUA IMPOTCKAHUA
XUMHUYCCKUX PCAKIIUH,

co0mroaTh npasuia 0e30macHoi paboThl HPH MPOBEECHUH OIBITOB;
T0JTb30BaThCA 1a00PATOPHBIM 000PYIOBAaHUEM U HOCY/I0M;

TMoJMy4yaTh, COOMpaTh ra3000pa3HbIe BEMIECTBA U PACTIO3HABATD HX;

XapaKTCpr30BaTh (I)I/ISI/I‘ICCKI/IC U XHMHYECKHE CBOICTBA OCHOBHBIX KJIacCOB HCOPraHMYCCKUX U
OpPraHn4CCKux COCHHHGHHﬁ, [IPOBOAUTL OIIBITHI, MOATBEPIKAAOIINE XUMUYCCKUC CBOICTBA H3YUYCHHBIX
KJIACCOB HCOPTaHUYCCKUX U OPTraHUYCCKUX BCIICCTB;

Ha3bIBaTh (I)aKTopr, BJIUAIOIIME Ha CKOPOCTH XHMHYECKOH pCaxkmuu;
MMPOBOAUTD OIIBITHI IO MOJYUCHUIO U U3YUCHUIO XUMHUYICCKUX CBOMCTB Pa3INYHBIX BCIUICCTB,

I'paMOTHO 06p8.IJ_IaTLC}I C BEIECTBAMH B TIOBCEHEBHOM XKU3HU.

Obyuarowuticss NOTYYUM B03MONCHOCMb HAYUUMbCA

*  BBIABUTATH U MPOBEPATH IKCICPUMCHTAIBHO THIIOTE3bI O XUMHUYCCKHUX CBOMCTBaxX BCIICCTB HA OCHOBE UX
COCTaBa U CTPOCHUSA, UX CIIOCOOHOCTH BCTyNaTh B XUMUYCCKUC PCAKINH, O XapPAKTECPE U MPOAYKTAX
Pa3INIHBIX XUMHAYCCKUX peaKHHﬁ;

' XapaKTCpU30BaThb BCUICCTBA IO COCTABY, CTPOCHHUIO U CBOﬁCTBaM, yCTaHaBJIMBATb NMPUYUHHO-
CJIICICTBCHHBIC CBA3U MCKIY JaHHBIMUA XapaKTCPUCTUKAMK BEIICCTBA,

' BBIIBUI'aTb W IIPOBEPATH IKCICPUMCHTAILHO TMIIOTE3BI O PE3yIbTaTaX BOSHCﬁCTBHH Pa3IUYHBIX
Q)aKTOpOB Ha U3MCHCHUC CKOPOCTU XUMHUYCCKOU PCAKIINH,

* HCIOJIB30BaTh MPHOOPETEHHBIC 3HAHKS IS IKOJOTHYESCKU IPAMOTHOTO TIOBE/ICHHS B OKPYXKAIOIICH
cpene;

*  HCIIOJIb30BaTh HpI/IO6peTéHHHe KIIFOYCBBIC KOMIICTCHIIMH TIPH BBIITOJIHCHUH IIPOCKTOB U PCIICHUH y’-I€6H0'
HUCCJICIOBATCIILCKUX 3a/1ad I10 U3Y4YCHUIO CBOUCTB, CIoco00B MOTY4YCHHUS U paCliO3HABAHKA BCIICCTB,

+ 00BEKTHBHO OIICHMBATH PIH(bOpMaHPIIO 0 BCIICCTBAX MU XUMHUYECCKUX MPOLECCAX;

*  0CO3HABATHb 3HAYCHUC TCOPCTUUCCKUX 3HaHUH 10 XUMHUH JUIA HpaKTI/I‘leCKOﬁ JCATCIIbHOCTH YCJIOBCKA,

* €03/1aBaTh MOJIEJH U CXEMbI JUIS pelieHHs Y4eOHbIX U MO3HABATENbHBIX 33/1a4; TIOHUMATh HEOOXOIMMOCTb
cOOMIO/ICHNS  TIPENICAHUH, MpEeANaraeMblX B HMHCTPYKLMAX 10 HCIOIB30BAHMIO JIEKAPCTB, CPEJACTB
OBITOBOM XUMHH U IpyTHe.















