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1. BBEAEHMUE.
XUMMUKO-3KONOTUUECKUINA IKCNEPUMEHT B YC/I0BUAX
COBPEMEHHOrO0 LWKO/IbHOTro 06pa3oBaHuA

Okosorudeckoe 00pa3oBaHUE M BOcmuTaHue, AeknapupoBanHoe ®I'OC o6-
meo0pa3oBaTeNbHON IIKOJIBL, SBISETCS OCHOBHBIM (haKTOPOM (POPMHPOBAHHS KO-
JIOTUYECKOHN KyJIbTYpbl JIUYHOCTH KaK PEryJsTopa OTHOLICHWH B CHUCTEME «YeJIo-
BEK—OKPY KAIOILAs Cpeay.

OcnoBuble TpedoBanuss @PI'OC k sKoIOrHUecKOMy 0Opa30BaHHIO Mpearoa-
raloT BKJIOUYEHHE €ro BO BCE BHUIBI O0pa30BATENbHOW AEATENLHOCTH HAa Pa3HBIX
CTYNEHAX O0Iero o0pa3oBaHUs, B TOM YMCIIE BHECEHHE SKOJIOTHYECKOTO KOMIIO-
HEHTa B COJCpIKAHUE IMKOIBHBIX NUCIHUILINH €CTeCTBEHHOHAYYHOTO mukia. O0pa-
30BaTeJIbHBIE PE3YJIbTAThl 3aJOXKEHBI B CTaHAApTE ¢ YYETOM INpEeIMETHOU CIenu-
(UK eCTECTBEHHBIX AUCLMILIMH.

XuMHS B CIHCKE y4eOHBIX MPEAMETOB, (DOPMHUPYIOMIMX SKOJOTHYECKOE MU-
pOBO33peHuE, 3aHUMAET 01HO U3 MepBbIX MecT. [Io @PI'OC ocHOBHOrO M cpenHEro
o6imero o6pa3oBaHus OHON W3 Le/Ieil H3YUYeHNsS XUMHH B 00II00pa30BaTENbHOM
HIKoJse sBisieTcsi GOpMUPOBAHUE CHCTEMbBI XMUMHUYECKMX 3HAHWH KaK KOMITOHEHTA
€CTECTBEHHOHAYYHOH KapTHHBI MHpa U MPUOOpETeHNE 00YyUIaIOIUMHUCS KITFOUEBBIX
KOMIIETEHTHOCTEH, MMEIOIUX YHHBEPCAIBHOE 3HA4YECHHE NI Pa3iINdYHBIX BHIOB
NESITeNbHOCTH, TOM YHCIIEe SKOJIOTHYECKH Ieliecoo0pa3Hoe IOBEeIeHHE B IOBCE-
JHEBHOW XU3HU. Ha 3aHATHAX MO XUMUM YITyOJISIOTCS 3HAHUS O B3aUMOCBSI3H CO-
CTaBa, CTPOCHUS, CBOMCTB U OMOJIOrMYECKOW (DYHKIIMU BEIIECTB, UX JIBOHCTBEHHOM
pOJH B XKHBOH MPHUPOJE, O XUMUIECKOH CYITHOCTH KPYrOBOPOTa BEIECTB B OHO-
cdepe, OHOIOTHIECKOW B3aMMO3aMEHIEMOCTH XUMHUECKUX DJIEMEHTOB U TIOCIIE-
CTBHAX 3TOTO Ipoliecca AJIS KHUBBIX OPraHM3MOB, IPUYMHAX HApyIIEHUS OMOXU-
MHUYECKUX LUKIOB. [103TOMYy KOMITOHEHTBI COAEP)KaHHs 3KOJIOTHYECKOro 00pa3o-
BaHUSA SIBJIIETCSI COCTaBHOM YacThIO IIKOJIBHOTO Kypca XMMuu. CoxpaHss Tpaau-
i, 3anoxeHnbie B.H. BepxoBckum: « OObEKTUBHO MOCTUTATh CYIIECTBYIOIIUE B
MPHUPOJIe 3aKOHOMEPHOCTH, OMUPAACh HA CHUCTEMY TEOPETHYECKHX 3HAHWH, MO/I-
KPEIUIEHHBIX AKCHEPUMEHTOM», XUMHUECKUN IKCIEPUMEHT KaK OJMH M3 BaKHEH-
LIMX METOJOB U CPEACTB 00yueHHs XUMMHU, Pa3BUBAIOLINX [IO3HABATEIbHbBIN HUHTE-
pec yyamuxcsi — HeoTbeMyIeMasl YacTh 00y4eHUs JaHHOW AUCLUIIIIMHE.

! denepainbHbI rOCYAapCTBEHHBIN 00pa30BaTebHBINA CTAHAAPT OCHOBHOTO OOIIEro
obpaszoBanus. YTBepka&H nmpukazoMm [Ipukazom Munmnpocsemenus Poccun ot 31.05.2021
Ne 287. Penakius ot 17 ¢es. 2023.



Metoanka MPUMEHEHUSI XUMHYECKOTO SKCIEPHUMEHTa Ha YPOKaX XHMHH B
HIKOJIE JIOCTaTOYHO UCCIe0BaHa U pa3paboTaHa yu€HbpIMU-MeToaucTaMu. OmIHAKO
B HACTOsIIEE BpeMs y HIMPOKOro Kpyra IeJaroroB-IPaKTHUKOB BHOBb BO3HHUKAET
HHTEpEC K JaHHOMY BOIIPOCY. DTO BO MHOI'OM CBSI3aHO C AMHAMHUYECKHMU IPOLEC-
caMy, IPOTEKAIOIIMMHI B COBPEMEHHOM 00pa30BaHUM M OOYCIIOBJICHHBIMH CIIEIY-
IOUIMMHU (PaKTOpaMH:

* Tpebdoanus OI'OC o BHECEHHE IKOJIIOTHISCKOTO KOMITOHEHTa B COfepIKa-
HUE MIKOJBHBIX TUCIUTUINH €CTECTBEHHOHAYYHOTO IHKIIA;

» opuenrtanua @I'OC Ha gocTmwkeHne 00ydYalOMUMUCS HE TOJNBKO MpeaMeT-
HBIX, HO M METaNpeIMETHBIX U JINYHOCTHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB;

* 00s3aTeNbHOE BBIMOJHEHUE BBITYCKHUKAMH IIKOJIBI OCHOBHOW U CpeiHel
CTYNEH! MHIMBHIYalTbHOTO MPOEKTa B BHIOpaHHOH 00JacTH (B TOM 4YHCIE ecTe-
CTBEHHO-HAY4HOM);

* (dopmupoBanue PyHKIMOHATIBHON U €CTECTBEHHOHAYYHOH I'PaMOTHOCTH;

* HEOOXOIUMOCTBIO TOBBINICHHUS KauyecTBa MPOQGOPHEHTAIIMOHHONW PadOTH,
npeanpouIbHON 1 MPOoGUIBLHON MOATOTOBKY yyamuxcs 8—11 kmaccos.

Bce 310 3acTaBnsieT nmegarora no-HOBOMY B3IVISIHYTh Ha BOIIPOCHI, CBSI3aHHBIE
C MOJIEpHM3AIIMEH Mpolecca MPernoJilaBaHus XUMHUHM B YacTH NMPAKTHYECKOH es-
TEJIHOCTH 00yUaloMnXCcsl Ha yPOKE WM 3aHATUH BHEYPOUHOH JesITENbHOCTH.

OKCHEpPUMEHT — BaXXHBIH METOX CHCTEMHO-IESTEIBHOCTHOTO OOydYeHHMS,
oOecnieunBaroniero (OpMUpPOBAHUE U COBEPLICHCTBOBAHUE 3HAHUI, SIBIIAIOIIEIOCS,
B CBOIO 04Yepe/ib, OCHOBOH ()OPMHUPOBAHHS €CTECTBEHHOHAYYHOH IrPaMOTHOCTH.

B ycioBusIX COBpEMEHHOro IIKOJIBHOI'O 00pa3oBaHUs MO €CTECTBEHHOHAY-
HBIM JUCLUIUIMHAM, 0c00asi pOb OTBOJMUTCSI MCIIOJIB30BAaHUI0 XUMHUYECKOTIO JKC-
MepUMEeHTa KaK MeToJ[a MHTEeTPALMK SKOJIOTUU U XUMuH B pamkax ®I'OC. IIpeod-
Pa30BaBIINCh B XUMHUKO-3KOJIOTUYECKUH, OH CTAHOBUTCS] aKTUBHBIM METOJIOM H3Y-
YEeHUS] OKpY’Karolledl cpeabl, HaeT BO3MOXKHOCTh OOYyUaroIUMCcs aHAIW3HPOBAaTh
pasHoOOpa3HbIe IKOJIOTHYECKUE CUTYAIMH, MPOTHO3UPOBATH (PYHKIIMOHHMPOBAHUE
9KocUCcTeM Orocepsl B yCIOBUSX aHTPOMIOTCHHOTO M TEXHOTEHHOT'O BO3ACHCTBHSI.

XUMHKO-3KOJIOTHYECKUI SKCTIEPUMEHT MOXET OBITh MCHOJIB30BaH ISl pelle-
HUS CIIEIYIOUINX 3a/1au:

*  0O0BSICHEHUSI TPUPOIHBIX SIBICHUN M MPOIIECCOB;

* H3y4YeHMs BO3ACHCTBHS BEILECTB HA KMBBIC OPIraHU3MBI U SKOCHCTEMBI,

*  pPa3pabOTKH IKOJIOTHUECKH 0€30ITaCHBIX MPOIIECCOB;

* OCYIIECTBJICHHsI KOHTPOJISI KAUECTBOM OBJIAJICHHS 3HAHUH 110 KPUTEPUSIM U
HOpPMaM, YUUTHIBAIOIINM JTaHHBIA BUJ ACATEILHOCTH;

* IIPUMEHEHUS TEXHOJIOTUH 00yUYCHHS B COTPYTHUYECTBE;

* BKJIIOYEHHUS B NMPOGOPUEHTANMOHHYIO paboTy 1o mpoduiio «mpodeccro-
HaJIBHBIX TTPOOY».



HecMmoTps Ha HEOCIOPUMYIO IOJIb3Y BBEJACHHS XMMHKO-IKOJIOIMUYECKUX JKC-
MEPUMEHTOB B MPAKTHKY MPENOJaBaHNs XUMHH B 00II€00pa3oBaTeIbHON HIKOJIE,
MHOTHE TIEIaroTH CTAIKUBAIOTCA C PAIOM TPOoOIeM, cpelr KOTOPBIX OCTPBIH Jie-
¢uIUT y4eOHBIX YacoB, OTBEJAEHHBIX Ha OCBOEHHE YYEOHOTO MpeaMeTa XUMHUS H
HEJOCTaTOYHAs /Il CHCTEMHOW pealu3ald XHMHUYECKMX M XUMHKO-IKOJIOTH-
YEeCKHUX IKCIIEPUMEHTOB MaTepHaIbHO-TEXHUUECKasi OCHAIIEHHOCTh 00pa3oBaTelb-
HbIX opraHu3anui. [Ipudém, 3TO pacnpocTpaHseTcss Kak Ha JEMOHCTPALMOHHBIN
9KCMEPUMEHT, TaK W Ha YYEHHYECKHH JIKCIEpUMEHT (J1abopaTopHOMW, MpakTHue-
CKOM pabOThI MJTH SKCIIEPUMEHTATLHOHN MCCIIeIOBATEIILCKOM 3a/1a4N).

B »TOM cnyuyae Ha mOMOIIb TiegaroraM MPHUXO/AT TaK Ha3bIBa€MbIE «TOTOBBIC
pElIeHus ISl BHITIOTHEHUS XUMHKO-9KOJIIOTHYECKUX IKCIEPUMEHTAIBHBIX 3a/1a4:
JEMOHCTPAlOHHBIX 3KCIIEPUMEHTOB, JTa0OPAaTOPHBIX paboT, Y4eOHBIX HMPOEKTOB,
BKJIFOYAIOIIMX 3Tall MPAKTUYECKUX HCCIEN0BAaHUM U T. II.

l'oToBEIMK pemieHHs MU A7 Tefarora SIBISIOTCS Y4eOHO-METOMYECKHE WU
(nw) OUIAKTHKO-METOMMYECKHe KOMIDIEKTHL. B COCTaB KOMIUIEKTOB BXOIAT He
TOJIGKO YIeOHO-METOIUYECKHE M3MaHus (ITOCOOMSI-PYKOBOJICTBA, pabodune TeTpasy,
OTIPENIENIUTENU U T. A.) U AUJAKTHYECKHE MaTepualtbl (KapThl-MHCTPYKIMH, CPaBHH-
TENbHBIC TaOMMIBI M Tp.), HO M HEOOXOAMMOE IS BBITIOJIHEHUS XHMHKO-
9KOJIOTMUECKHX MPAKTUKYMOB 00OpYAOBaHUE: W3MEPHUTENBHBIE MPUOOPHI, MOCYAa,
STaJIOHHBIE I[BETOBBIE IIKAJIbI, TOTOBBIE XUMHUYECKHUE CYXHE PEareHThl M PAacTBOPHI
(B TOM umcie MoAeNmbHBIC cpenbl). [IpuMeHeHune memaroroM B cBoel mpodeccro-
HAJIHOW NESTENTbHOCTH TaKUX TOTOBBIX PEIIEHHH MO3BOJISIET MY CYIIIECTBEHHO CO-
KpaTuTh 3aTpaTbl BPEMEHHM Ha IMOATOTOBKY K WX IMPOBEIEHHIO, MOBBICHTH HaJEX-
HOCTh TOJYy4aeMbIX pe3yJbTaTOB 3KCIEPUMEHTOB, ONTHUMH3UPOBATh 3PTOHOMUKY
00pa3oBaTeNbHON Cpe/ibl B Mpolecce X MPOBEACHHs, 00eCTeulTh CHCTEMHOCTD H
BapHaTHUBHOCTDH 3TOTO BHJa 00Pa30BaTEIbHON IEATEIHPHOCTH B YCIOBHUSIX COBPEMEH-
HOM LIKOJIBL.

l'oTOBEIM pemeHneM A pean3aiiid XUMHKO-3KOJIOTHYECKUX YKCIIEPIMEHTOB
B YPOUYHOE W BHEYPOUHOE BpEMs SBISIETCS KOMIUIEKC TIOPTATHBHBIX YYEOHBIX U37e-
nui, pa3paboTaHHBIX B mepuoj ¢ Hayana 2000-x ToZ0B U IPOU3BOJAMMBIN CEPUITHO
kommanuei «Kpucmac+y. Komiieke u oTaeNnbHbIe ero cocTaBIsIomue B (QyHKIHO-
HAJIbHOM, METOJTMYECKOM U JUJAKTHYECKOM acleKTax MpOoIEl MHOTOIETHIOO arpo-
Oammto B 00pa3oBaTeNbHBIX yUpexkaeHusX Poccuiickort demepanuu, MOTyIrI MHO-
TOYHCIIEHHBIE OT00PEHNS ¥ TIPU3HAHKS yUUTEIIe XUMHUH 1 SKOJIOTHH.

OmHUM U3 aKTyaJbHBIX MyTEH SKOJIOTHYECKOro 00pa30BaHUs B OKa3aHUs I10-
MOLIM TEAarory Mo OpraHu3aluH 00pa30BaTeNbHON AEATENBHOCTH, ICArolIeH
0cOOBIi aKIIEHT Ha CHCTEMHOE MPUMEHEHUE MPAKTHKO-OPHEHTHUPOBAHHBIX OPM H
METOJIOB, SIBISIETCS XMMHUKO-3KOJIOTHYECKUH MpakTHKyM. Kpome Toro, 4ro mpax-
THKYM JOTOJHAET Y4eOHOE 3aHITHE, OCYIIECTBIISIET CBA3h MEXKIY TEOpHUEH U mpak-



THUKOM, 3aKPEIUISIET 3HAHUSI, MTOJYYCHHBIE B XOJI¢ TCOPETUUCCKUX 3aHSATUH, MPOUC-
XOJUT OBJIAJICHNE OCHOBAaMH XHMHUYECKOTO aHanu3a, (OpMHUPOBAaHHUE IpaKTHUe-
CKUX HaBBIKOB W YHHUBEPCAIBHBIX YYeOHBIX NeicTBuiA. [lo cpaBHEHMIO ¢ OOBIYHBI-
MU JTa0OpaTOPHBIMHU padOTaMH M MPAKTUIECKUMHU 3aHATHUSMH, OH XapaKTePHU3yeTCs
OoJbIIIeH CaMOCTOSATENBHOCTIO YYAIUXCS U TBOPYECKHM OTHOIICHHWEM K BBITION-
HEHHIO 3a7aHuii, HOpMHUpYET CIOCOOHOCTh MPEIBUACTH IMyTH PA3BUTHUS H3Y4aeMBIX
COOBITUH U SIBJICHUH, IEPCHOCUTH N3BECTHBIC MPUEMBI B HECTaHIAPTHBIC CUTYAIIUH,
OCYIIECTBIISTH aHAITN3 MPABMILHOCTH U 3)()EKTUBHOCTH CBOCH MPaKTHYECKOH Jiesi-
TEITLHOCTH, CHHTE3UPOBATh Pa3pO3HEHHYI0 WHMOPMAIHIO M 0000IaTh pe3yibTa-
TH1. [lepeunciennoe crmocoOcTByeT 3(PPEKTUBHOMY TOCTIKCHHIO METarpeaMeT-
HBIX W JINYHOCTHBIX PE3YJIbTATOB OOYYCHHS, SBISIONIMXCS OJIHUM M3 OCHOBHBIX
tpedoBanuii PI'OC.

Kommnekc mopratuBHBIX yueOHbIX u3aenuil npoussoactBa 3A0 «Kpucmacy
SIBIIIETCS. B HACTOSIIEE BpPEMS EIWHCTBEHHBIM CHCTEMHBIM METOIUKO-IAHIAK-
TUYECKUM M MaTepUaTbHO-TEXHHUECKUM DPEIICHHEM I XMMHUKO-3KOJIOTHIECKOTO
MIpaKTUKyMa TIpH 00yYEeHUHN IITKOJIBHUKOB 8—11 Kitaccos.

Komrutekc mopTatuBHOTO y4eOHOTO OOOPYAOBaHUS JUISi XUMHKO-3KOJOTH-
YECKOr0 MPAKTUKyMa BKIOYAaeT Kiacc-KOMIUIEKT «lIIkoibHas XUMHUKO-3KOJIOTH-
yeckas yrabopartopus»y («LLIXDJI»), knacc-KOMIUIEKT Juist 1a0OPaTOPHOTO MPAaKTH-
KyMa «OKonorus-xumus-ononoruws» («3Xby»), MuHH-3KC-TIpecc-mabopaTtopuu
«[Tuénka-VY/xum» («ITuénka-Y/modusay), a TakKe TeCT-KOMITICKTHI M TECT-CHCTEMBI
JUTS OTIPEIENICHNs TTOKa3aTeNlell KauyecTBa M COCTaBa BOJBI, TTOYBEHHBIX BBITSIKEK,
MMUIIEBHIX MTPOAYKTOB, BO3IyXa.

OTnuunTENbHON 0COOEHHOCTBIO HACTOSIIETO MOCOOUS - MPAKTUKYMa SIBIISICT-
Csl TO, 9TO OHO OJHOBPEMEHHO SIBIISIETCS KaK MEeTOAUYECKMM PYKOBOACTBOM LIS
yuuTeas (B TPaJUIMOHHOM acleKTe MOHUMAHHMS TEPMHHA «MPAKTHKYM»),
TaK U T€XHOJOTHYECKHM PYKOBOACTBOM JUISl YUUTENSI W yYAIIHXCH 10 TPUMe-
HEHUIO MPEAYCMOTPEHHOTO B MPAKTHUKYyMe 000pyIOBaHMUS, TEXHOIOTHIECKHX OIle-
PaIOHHBIX MPUEMOB €T0 UCIOJIb30BaHMs. [locoOne-pakTUKyM YYHUTHIBAET YCIIO-
BUSI 1 COBPEMEHHBIC TPEOOBaHMS K KAYECTBY €CTECCTBEHHOHAYYHOT'O, TEXHOJIOTHYE-
CKOT'0, XMMHYECKOT0, HKOJOTHYECKOro oOpazoBaHusl ydamuxcs 8—11 kmaccoB B
YPOUHOW U BHEYPOUHOU AESATENBHOCTH. BaXXHO, YTO XUMHKO-IKOIOTHUYECKUHN IKC-
TIEPUMEHT, TPEICTABICHHBIN B MPAKTUKyMe BBIXOAHT 32 PAMKH XUMHYECKOTO 00-
pa3oBaHMs, B CBSA3H C UeM, IIpeIaraeMblii TPaKTHKYM ITO3BOJIIET BOBJIEUYb B yUeO-
HBIE 3KOJIOTHYECKHE HCCIIEOBaHMs W MPOCKTHBIE Pa0OThl ydYalIuXcs MpH U3yde-
HUU HE TOJILKO XUMUU, HO U Ouosoruu, reorpaduu, OBX, npodunbHeix u mpen-
OpOQHUIBHBIX KypCOB, KYpCOB BHEYPOUYHOH IESTEIHHOCTH €CTECTBEHHOHAYYHOM
HanpaBiaeHHOCTH. OH CO3/1aéT XOPOIIYI0 MaTepHATIbHYI0 M METOHMUECKYI0 OCHOBY
3aHATUN JOTOJHUTEIHHOTO 00pa30BaHUs B Pa3IMYHBIX HAIPaBIECHUIX, MPEATIONa-
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raroIlyuX MOJYy4YEHHE M MHTEPHPETAIUIO JaHHBIX O XMMHUYECKOM COCTaBe U CBOM-
CTBax OKPYXKAOIIEH CpeIbl, MOKa3aTesIX KadecTBa W OE30MMacCHOCTH IMUTAHUSA,
(hakTOpax 3MOpOBbS, JIMYHOH U 00MMecTBeHHOW Oe3omacHocTH. OCHOBOH Cofeprka-
HUE HACTOAIIETO MOCOOMS-TIPAKTUKYyMa SIBJISIOTCS SKCIIEPHMEHTANbHbBIE MCCIIE0-
BaTENbCKUE 3a]]a41, HAMPABJICHHbIE HA UCCIEI0BAHUE BOJBI U BOAHBIX CPEJ XUMHU-
KO-aHAIMTHYECKUMH METoJaMu. Takue OOBEeKTHl BHIOpaHBl HaMHU Uil YYEOHBIX
HCCIIEOBAaHNM HE cily4aiiHO. BoaHas cpena sBisieTCs HEOThEMIIEMOW U OCHOBHOM
Cpesloil sl pa3IMYHBIX SKOJIOTUYECKHX CHCTEM M HACENSIOIUX MX OPTaHU3MOB.
Bwmecre ¢ TeM, MpakTHUKyM YMECTHO AOMOJHIETCSA TOCOOHMSIMH, ITPEAIONaratoiuMu
HCCJIEI0OBaHNE HE TOJIBKO BOJHBIX CPEMA, HO M BO3/yXa, IPOLYKTOB MUTAHHUS, I10Y-
Bbl. Takue mocoOust HapabOTaHBI paHee W BXOIAT B COCTAaB M3JENUMN, yKe IOIY-
YUBIIMX IIMPOKOE pacHpoCTpaHeHHEe — Kjacc KOMIUIEKTa «dXB»’, MuHHU-
dKCHpecc-1adopaTopHid «[Tuénka-Y»'. [Tpu muieBo#l cnenuanu3anuy Leaecooo-
pasHoO HCIONIB30BaTh MHCTPYMEHTAPUI MPAKTUKyMa MO OIIEHKE KauecTBa U 0e3-
OIACHOCTH NIATAHKS * 1 Ip.

Bce nmpencraBneHHbIE B INPAKTUKYME 3KCHEPUMEHTAIBHBIE HMCCIEIOBATEINb-
CKHE 3a7adydl COOTBETCTBYIOT 00pa3oBaTeNbHBIM IIpOTpaMMaM Kypca XHUMHUH
8—11 kiacca U MOTYT BBITNOJIHATHCS KaK KOMILIEKCHO, TaK ¥ 000COOJICHHO JIPYT OT
npyra. Takas CTpyKTypa HO3BOJISIET MeAarory BEIOOPOYHO BKIIOYATh UX B MPOLIECC
00y4YeHHsI B COOTBETCTBUH C KOHKPETHOW 00pa30BaTEIbHON 3aaueil.

? DKoJNOTMYecKHii MPaKTUKYM: ydeGHOe MOCO6He C KOMILIEKTOM KapT-HHCTPYKIHH.
CIIb., 2019.

3 PyKoBOJICTBO 110 MPHMEHEHHIO MUHH-3KCTpecc-nabopatopun «ITuénka-Y» u eé mo-
TUUKAIMNA Ipu YIeOHBIX SKOoTHIecKkux nccnepoBanmax. CII6., 2018.

* PyKoBOJCTBO TIO CaHMTAPHO-TIMIEBOMY AHANM3Y C MPUMEHEHHEM MOPTaTHBHOTO
obopynosanus. CII6., 2020; IlpakTukyM 1o OILEHKE KadecTBa M 0E30IaCHOCTH MHUIIEBBIX
npoxykros. CII6., 2020.
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2. OCHAWEHUE XUMUKO-9KONOIMNMYECKOIO
NMPAKTUKYMA NOPTATUBHbIM OBOPYJOBAHUEM

2.1. IPUMEHEHUE XUMUKO-AHATUTUHECKUX METO 0B
WU TEXHONOIMMiK AHANTU3A BOAbI M BOAHbIX BbITAMEK
B YCZIOBUAX LLUKOJ/IbHOIO NMPAKTUKYMA

B cepemnue 1990-x rr. mopratuBHOE oOOpymoBaHue mpom3BoacTBa HIIO
3A0 «Kpucmac+» cramo akTHBHO MPUMEHSTHCA B PA3IMYHBIX yUEOHBIX MPaKTH-
Kax, CBSI3aHHBIX C HEOOXOJIMMOCTBIO TIOMYUYEHHsI TJAHHBIX O COCTaBe MPoO BOABI U
IIOYBHI. HpI/I 9TOM Yy4allluMUCA (IIIKOJ'II:HI/IKaMI/I u CTYILGHTaMI/I) BBINTOJIHAJINUCH HC-
CIIeZI0BAaTENbCKHE PAa0OTHl IO SKOJIOTHH B YUPEKICHHUSX OCHOBHOTO M JIOMOJHH-
TenbHOro oOpazoBanms. Takas BOCTpeOOBaHHOCTH IOPTATUBHOTO 00OPYIOBaHMUS
o0ycrioBnuBaeTcsl ABYMsI OCHOBHBIMH (hakTopaMu. Bo-TepBBIX, OTHOCHTEIHHOMH
MPOCTOTON XUMHUKO-aHATUTUIECKIX METOJIOB M TEXHOJIOTHI aHalln3a, pa3padoTaH-
HbeIX 3A0 «Kpucmac+y Juiss XUMHUYECKOTO aHallM3a BOAHBIX CPE M HE TPeOYIOMIHNX
CJIOKHOI'O MHCTPYMCHTAJIbBHOI'O OCHAIIICHHA. BO-BTOpI:IX, HX BO MHOI'OM HOHO6I/ICM
(yHudukaiueil) M0 OCHOBHBIM THIIOBBIM OIICPAIMSM, CTAHJAAPTHBIMU METOJaMH
aHaJIN3a, IMHUPOKO MPUMEHIEMBIMHU B MPO(HECCHOHATHHON aHATUTUYECKONW MPaKTH-
ke. CymiecTBeHHBIM OTIMYMEM HCIOIb3yeMbIX METOJIOB aHaln3a SBJSIETCS WC-
MOJIF30BaHUE B COCTaBE MPOM3BOANMEBIX M3/ICIHI TOTOBBIX K MPUMEHEHHUIO peareH-
TOB M pacTBOPOB. IMEHHO Takast JErKOCTh TEXHOJIOTHH SIBIISIETCS TIIABHOW MPEIIO-
CBUIKOH ITUPOKOrO BHEAPEHHUS MOPTATHBHOTO OOOpPYIOBAaHUS B Pa3iIM4YHBIC CBs-
3aHHBIE C HEOOXOJUMOCTBIO TOJyUYeHHS JAHHBIX O COCTaBe MPOO BOIBI U TOYBEI
MIPAKTHUKHU, 1 B TOM YHCJIC y'-le6HI)Ie.

Ha mpoTspkeHnn MHOTHX JIET U 1O Cei IeHb BojJa ObuTa M OCTa€Tcsl OJHUM
W3 CaMBIX aKTyaJbHBIX 0OBEKTOB YUEOHBIX UCCIENOBAHUN. YYamuMcs TOCTaTOY-
HO TMOHSTHA HEOOXOAMMOCTh M 3HAYMMOCThH TaKOTO POJIa UCCIIEIOBaHMH, TaK KaK
3arpsa3HEHHOCTH BOJBI KaK (PaKTOP IKOJOTHYECKOH OMACHOCTH MIMPOKO U3BECTEH.
OnHako TpH OpraHU3alliy MPAKTUYECKUX PabOT MO OICHKE KauecTBa BOJIBI U
MTOYBEHHBIX BBITSKEK B X0JI€ YUEOHBIX MPAKTUKYMOB CJIEAYET pazindaTh OIECHKY
COCTaBa BOJTHOM MPOOBI 1O MPUPOTHBIM (€CTECTBEHHBIM) KOMIIOHEHTAM, a TaKXkKe
0 SBJISTFOIIMMCS YY>K€POTHBIMHE JUTSI TPUPOTHON BOJBI, T. €. IT0 TaKUM, KOTOPHIE
MOTYT MOTIa/IaTh B BOJHBIE OOBEKTHI B PE3YJIbTATE aHTPOIIOTEHHOTO 3arpsA3HEHUS,
MIPH 3TOM HEKOTOPbIE U3 TAKUX COSAMHEHHUI OTHOCAT K KCEHOOMOTHKAM.

B nepBoM ciyuae npeaMeToM OIICHKH MOTYT OBITh KOHIIEHTPAI[UH KOMITOHCH-
TOB MHUHEPAJILHOTO COCTaBa BOJbI (B MEPBYIO OYepe/lb THIPOKapOOHATOB, Cyb(da-
TOB, XJIOPUIOB, KApOOHATORB), COJIeH OOMIECH KECTKOCTH (KaIbITUA W Marawus), ¢hoc-
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¢atoB, pacTBOpEHHOr0 B BoJie KHcIOpoaa, pH, opraHojentuueckue Mmoxasarein
(MyTHOCTB, TIPO3PAayHOCTh, IIBET, 3amax). g ompeaeneHHs 3THUX TOKa3aTese
3A0 «Kpucmac+» maBHO pa3pabOTaHBl W YCIEITHO TMPUMEHSIOTCS TECT-KOM-
IJIeKTH W ToneBsie ytadboparopun HKB-1, HKB-2, «PacTBOp&HHEIN KHCITOpOIY,
«Docharey wap.; I y4eOHOW pabOThI TMPHUMEHSIOTCS MUHH-IKCIIpecc-
naboparopuu «[Tuénka-V/xum» u «[Tuénka-Y/mousay.

Bo BTOpOM ciydae mpenIMeToM aHanmu3a SBISIOTCA TaKhe KOMIIOHEHTHI, Kak
KHCJIOTHBIC U HICJIIOYHBIC 3arpsA3HUTCIIN, OPraHN4YCCKUE, a TaKIKEC HCOPraHUYCCKUC
COEMHEHNS, MTONaIaoNIe B BOJOEMBI B OOJBIINX KOJMYECTBAX MPAKTUIECKH HC-
KITFOYUTENFHO CO CTOYHBIMH BOJIAaMH (HHKENb, Me/Ib, XpPOMAaThl, aKTHBHBIN XJIOP
u ap.). meromumecs B KOMIUIEKTaX TECT-CUCTEMBI Il KOHTPOJS 3arpsA3HEHUN B
BOJIE MO3BOJISIFOT OBICTPO OMpPENENIUTh U B psiie cly4aeB MIACHTU(PHUIUPOBATH 3a-
rpsi3HEHUE. TeCT-CUCTEMBI SBIISIFOTCS. MMPOCTHIMU B HCIIOJIB30BAaHUHU CUTHAJIBHBIMU
CpeJcTBaMH KOHTPOJIS Jaxke /uid c1abo MoAroTOBIEHHBIX ydamuxcd. Paborta ¢ Hu-
MH TI03BOJISIET IPUBJICYh BHUMAHHUE yYalIUXCsl K BOIIPOCaM 3arpsi3HEHUS] BOAOEMOB
Y DKOJIOTMYECKON OIICHKM KayecTBa BOJABI. TeM He MeHee, MPOBOMS 3aHITHS C HC-
MOJIb30BaHUEM TECT-CHCTEM, OOBIYHO TOBOPAT HE 00 ONpeAeNICHIH CTENEHH YUCTO-
THI BOJIBI, @ 00 OLICHKE YPOBHS €€ 3arpsi3HEHHOCTH.

Emé omHrM MHTEPECHBIM C TOYKHM 3pEHUS yUEOHBIX 3KOJIOTHUIECKUX HCCIIEN0-
BaHUH 0O0BEKTOM siBJIsieTCs mouBa. E€ CBOMCTBa akKyMyJIMpPOBaTh M PACIpPOCTpa-
HATH Pa3/IMYHble NPUBHOCUMBIE B HEE XUMHUYECKUE COCAMHEHHMS IENalOT IOYBY
B2XHBIM B XUMHUKO-IKOJIOTHYECKAM OTHOIIIEHHHA KOMIIOHEHTOM JIaHamadra.

OreHKa 3KOJIOTHYECKOTO COCTOSHUS TOYBBI C MIOMOIIBIO TIOPTATUBHOTO 000-
PYZOBaHMS MpenoiaraeT TeCTupoBaHue 00pa3oB MOYBEI IO KMCIOTHOCTH (Ompe-
nenenne pH coneBoil M BOAHOW BBITSDKKE) M 3aCOJIEHHOCTH (ONpeeNieHre XJIOpH-
JIOB, Cynb(}aToB, KApOOHATOB, OOIIEH KECTKOCTU B BOJHOM BBITSIKKE).

I'naBHOM 3a7aveil pu MPOBEIECHUM 3aHSITHH IO OIEHKE COCTOSHUS TOYBBI C
HCITOJIb30BAaHUEM TIPEAYCMOTPEHHBIX B TIOpTaTHBHOM obopymoBanuu 3A0 «Kpu-
cMact» TEXHOJOTHH SBISICTCS HE TOJNBKO KOJMYECTBEHHBIX PE3YyJIbTaTOB, HO U
MNpeACTAaBJICHUA O MMOYBE KaK CPEAC KU3HU, )KUZHCHHO BaKHBIX CBOMCTBaX IIOYBBbI,
BO3MOXKHOCTH M CIIOCO0AX OLEHKH 3THUX CBOWCTB M (JOPMUPOBAHHUE COOTBETCTBY-
IOMUX NPaKTUYCCKUX aHAIUTUYCCKUX U OCHOYHBIX HABBIKOB.

AHaAJIOTHYHO MOTYT OBITh PACCMOTPEHBI HEKOTOPHIE CBEJAESHHS O 3aCOJCHUU
MOYBBI, €0 €CTECTBEHHBIX THIIaX, MPUPOJHBIX M AHTPOIIOTEHHBIX (aKTOpax ero
(dbopMupoBaHus U perynupoBaHus. [aHHBIE O COAEpIKAHWU PAa3IUYHBIX COJEH B
MOYBEHHOM PAacTBOpE (BOJHOM BBHITSKKE) U COOTBETCTBYIOIIMUX THUIIAX 3aCOJCHUS
MOYBHI TPUBEACHBI B IPUIIOKCHHUH 5.
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C momomipl0 TMOPTATHBHOTO OOOPYAOBaHMS peEaU3yercsi HE TOJBKO YIpO-
IEeHHAS, HO U yrayonéunas («[Tuénka-Y/xumy, <<HqénKa-Y/Hqua»6) METOTUKA
OIIEHKH ITOKa3aTeJiel Ka4eCcTBa BO/IbI M COCTOSHHS TIOYBHI.

OnpenenéHHy0 CIOXHOCTh B 0oJiee IHPOKOM MPAaKTUIECKOM BHEIAPEHUHU
TEXHOJIOTHI aHaJN3a BOJbI ¥ TIOYBEHHBIX BHITSDKEK B YUeOHbIC XUMUYECKHE TPaK-
TUKYMBI paHee MPEeACTaBIsUI0 OTCYTCTBUE METOAMUYECKOTO MOJAX0/Aa K BO3MOXHO-
CTH U crtoco0aM BBEACHUSI XUMUKO-IKOJIOTHYECKOH UCCIIeIOBATEIILCKONW MPAKTHKH
YYaIMXcs B MIKOJbHBIE Kypchl XUMHUH. J[aHHBIH HETOCTATOK OKa3aJiCsl MPEOoI0NEH
(10 KpaiiHeil Mepe, YaCTHYHO) B pe3ylbTaTe M3MeHeHmil Tpeboannii ®I'OC’, k
9KOJIOTHYIECKOMY 00pa30BaHUIO, a HIMEHHO, PACITUPEHHE DKOJOTHIECKOTO KOMIIO-
HEHTa B COJIEPXKaHHWH IIKOJHHBIX JUCIUIUIMH €CTeCTBEHHO-HAYYHOTO IMKia. Kpo-
M€ TOTO, MOJIyYHJIO Pa3BUTHE U AKTUBHOE PUMEHEHHE B OCHOBHOM y4eOHOM Ipo-
1ecce Takux (OpM MPaKTHKO-OPUECHTHUPOBAHHBIX 3aHSATHIA, KaK MPOCKTHBIC U WC-
clieIoBaTeIbCKre paboTHI.

B pesynprare pa3pa®OTKM W CEpPHIHOTO MPOW3BOJACTBA Yy4eOHO-METO-
mudaeckoro  komruiekta  «llIkompHas XWMHKO-IKONOTHYECKas —JIabopaTopus»
(IIX3JI) cramo BO3MOKHBIM MPOBOJUTE Ha €€ OCHOBE HEKOTOPBIE JIA00OPATOPHEIE
U TPOEKTHO-UCCIIEI0BATENILCKUE pabOThI MO aKTyaJbHON 3KOJIOTHYECKOW TeMaTH-
Ke, pelasi SKCIepUMEeHTaNbHbIE UCCIIeI0BATENILCKUE 3aJaul B opMaTe ydeHHYe-
CKOTO XUMHUKO-aHATUTHYECKOTO HKCIIEPUMEHTA.

XHWMHKO-9KOJIOTHIECKII MPaKTHKyM HAMH PAacCMaTPHUBAETCS KaK €IWHCTBO
METOJUKH OOyYEeHHsI, TUJAKTUYECKOTO HAIIOJHEHHUSI M TEXHOJIOTHH BBHITIOTHEHHS
MpaKTUYECKUX paboT, BKIOYAs CIEIUAIbHbIE U TUIIOBBIE CPEJCTBA UX OCHAIIe-
Hus. OpraHuzainusi MPaKTUKyMa B TaKOM TPaKTOBAHUU IO3BOJISICT PEaIM30BaTh
MHOTHE Ba)XHBIC IICJIX M 33aJla4d OO0y4YCHUS, HAIICJICHHBIC HA Pa3BUTUC Y YYalllUX-
Csl HABBIKOB 3KCIIEPUMEHTAIbHON MCCIIeI0BATENbCKONW MTPOEKTHOMN EeSTENbHOCTH,
KOTOpass MOXKET OBITh pealin30BaHa B paMKax OOpa30BaTENBHBIX IIPOTpamMMmam
IIKOJIBHOTO OOIIero M JOMONHHUTENHFHOTO oOpa3oBaHusA. B Hacrosmem pasmene
MBI IPUBOIUM 0030p oOopynoBanus npousBoacTBa 3A0 «Kpucmact», npenHa-
3HaYEHHOTO JJis TpUMEHEHHS B Yy4eOHOH pabdoTe XHMMHKO-IKOJIOTHYECKOH
HalpaBieHHOCTH ¢ ywamumucs mkosn, CIIO u yupexaeHuit AOMOJHHUTEIBLHOTO
00pa3oBaHUs ICTCH.

> Hanpumep, cM.: DKOJNOTHYECKHi MPAKTHKYM: y4el. MocoOue ¢ KOMIUIEKTOM KapT-
HWHCTPYKLHH.

% PykoBOJICTBO IO MPUMEHEHHIO MUHHU-YKCpecc-nabopatopun «ITuénka-V» ...

" ®I'OC Cpennee obmee 06pa3oBaHue.
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2.2. YYEBHO-METOAUYECKUA KOMMNNEKT
«LLIKO/IbHAAl NOPTATUBHASl XMMMUKO-IKO/IOTMYECKAA
NABOPATOPUSA» (LLIX3)

2.2.1. O6bwume cBegeHUA.
Ha3sHaueHue u obnactm npumeHeHuUsa uspgenus

[llkonpHAs MOpPTaTUBHAS XUMHUKO-3Koiormueckas ynadoparopus XD (na-
nee — wuznenue, nabopaTopusi, KIacC-KOMIUIEKT) SIBIISIETCS OpPUTHHAIIBHBIM y4eO-
HO-METOJIMYECKUM KOMIUICKTOM, pa3pabOTaHHBIM CICIUAIBLHO JUIS IeJied U 3a1a4
XMUMHKO-IKOJIOTHYECKOTO TPaKTUKyMa ydammxcs 8—11 KmaccoB moja 3aperucTpu-
poBaHHOM ToBapHOU Mapkol «Kpucmacy (cBumerenscTsa Ne 404860, 570418).

M3nenne HIXDJI npeqrasHadeHo sl MPUMEHEHHUS B YCIOBHSIX CUCTEMBI 00-
pasoBaHus pH padbore ¢ ydammmucs 8—11 KIaccoB B yUYpEKICHHSX OOIIEro,
CPEIHEro CIeNUaIbHOTO, TPOPECCHOHANFHOTO B JONOJIHUTENFHOTO 00pa3oBaHus,
peaM3yIONMX 00pa30BaTEeNIbHBIC MPOTPAaMMbI 10 XUMUHU (B TOM YHCIE C YyriyO-
JEHHBIM U3yYEHUEM ), SKOJIOTUH, OMOJIOTHH, TEXHOJIOTHH.

IIpumenenue w3genus npu padore ¢ ydammmucs 8—11 K1accoB mpemycmar-
pUBaeTcs B YCIOBHUSX MX YPOUHOW M BHEYPOUHOM AEITEILHOCTH. MOXKET OBITH MC-
MOJIL30BaHO ISl JIa0OpaTOPHO-JIEMOHCTPAIIMOHHOW M SKCIIEPHUMEHTAIBHOM Ipo-
CKTHO-I/ICCJIeI[OBaTCJII:CKOI;'I ACATCIIBHOCTH yYallluXcCd, Py IMPOBCACHUUN MNPaKTU4YC-
CKUX Pa0OT M PElIeHUH SKCIIEPUMEHTABHBIX UCCIEI0BATENLCKUX 3a/1a4.

Mznemme IIXDJI B cocTaBisIONMX €ro 4acTsAX mpuBeneHo Ha puc. 1. [Ipen-
CTaBJIsIeT OO0 COBOKYITHOCTh M3ICTHI M MOAYJICH, KaXKABIH U3 KOTOPBIX BKITIOYACT
CHeNHaNbHO TIOZ0OpaHHBIe TOTOBBIE K IPUMEHEHHIO PEareHThl, TeCT-CUCTEMBI, TTOp-
TaTUBHBIE CPEICTBA JIO3UPOBKH MPOO, MEPHYIO TIACTMACCOBYIO M CTEKJISIHHYIO T0-
Cyy U 1p., pa3MeIEHHBIC B YKIIaIKe AJIsl yUuTensd U B Habopax i yuamuxcs. [1o-
MHMO 3TOT0, M3JIeJINE COACP)KUT KOMIUIEKT TOKYMEHTAI[MH: METOAMYECKOE PYKO-
BOJICTBO (HacTosIIee MOCOOHE-PAKTUKYM), THAAKTHUKO-METOINIECKIE PyKOBOICTBA
JUTS y4YaIuxcs, PyKOBOJICTBA TIO COTIPSHKEHHONW TeMaTHKE MCCIIEAOBAaHHM, MacropTa
Ha M3EITHE B [IEJIOM B €0 000CO0IEHHBIC COCTaBHBIC YaCTH, CEPTU(HUKATHI U JP.

Kiacc-koMIDIeKT MO3BOIISIET aKTyaIM3UpOBaTh U 0000IIATh 3HAHKS O CBOMCTBAX
HCOPraHM4YCCKUX U OPraHUYCCKUX XUMHUYCCKUX COG,E[I/IHCHI/II\/'I, cnoco6ax X HUACHTU-
(I)I/IKaLlI/II/I, BBIMIOJIHATE KAQUYECTBCHHBIC, IMOJYKOJIUYCCTBCHHBIC W KOJIMYCCTBCHHBIC
OTIpeNeNIeHUs] MPUMEHUTEIBHO K Pa3HOOOPa3HOW KOJIOTUYECKON TEeMAaTHKE, CBSI3aH-
HOM C HMCCIIeIOBaHUEM TTOKa3aTeliei KauecTBa Mmpo0 BOIBI M BOIHBIX TIOYBEHHBIX BbI-
TSHKEK OPraHOJIENTHIECKUMH, XUMUYECKIMHI 1 HHCTPYMEHTAJIBHBIMU METOIAMH.
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CoctaB u3/enusl MO3BOJISAET MPUMEHATh €0 B IEJIOM M COCTAaBIISIONINE €ro
MOJyJIH, U 000COOJIEHHBIE COCTABHBIE YaCTH IO OTAEIHHOCTH B YCIOBUSX yIeOHOH
LIKOJIBHOM J1abopaTopuH, Kjacca XMMUH, a TAKXKE B MOJICBHIX (BHELIKOJIbHBIX, BHE-
71a00paTOPHBIX) YCIOBHSIX.

I, 6

PucyHok 1. Y4yebHo-MeToanYEeCKNiA KOMNIEKT
«WkonbHas xmmunko-akonormdeckas nadopatopus LLUX3N»:
| — yknagka-nabopatopus yuntens LLUXOI
(a — B cnoxeHHoM Buae, 6 — B packpbITOM pa3BEpPHYTOM BUAE)
(npodosmxeHue Ha c. 17).
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MpopomxkeHune puc. 1. YuebHO-MeTOANYECKNIA KOMMNIEKT
«LLkonbHas xnMuko-akonorudeckas naboparopus LLX3J»:
Il — Habop yyalerocs anst XMMmUKo-aKonormyeckoro npaktukyma (LUX3JT)
(B — B 3aKpbITOM BUAE, F — B OTKPLITOM BUAE, A — nocyaa v NPUHaanexxHocTn);
Il — yyebHO-MmeTOaMYeckue nocobus (e — ans yumTens, X — ANg yyallerocs)
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2.2.2. TexHUYeCKUe AaHHbIe U XapaKTePUCTUKU

OyHkrmoHansHele mokazatenu. Jlaboparopus LIIX3JI obecrieunBaeT BBITONHE-
HHUE 3KCIIEPUMEHTATBHBIX MCCIICIOBATEIILCKUX 3a1ad TI0 OTPENEIICHUIO TTOKa3aTelei,
MIPEIYCMOTPEHHBIX HACTOSIIUM MNPAKTUKYMOM, C XapaKTEPUCTHKAMU COTJIACHO
Tabm. 1.

Tabnuya 1 — OnpeaensemMble NokasaTenu, MeToAbl aHanu3a BoAHbIX NPo6 un xa-
PaKTepUCTUKM NPU BbINOSIHEHMU 3KCMEepPUMeHTanbHbIX 3a4a4 ¢ NpuMeHeHnem nabopa-
Topum LWLUX3N

CokpalleHus B Tabnuue: BK — BusyanbHo-konopumeTpuyeckuii; TM — TUTPUMETPUYECKUIA.

" Ananus .
. Owvana3oH O6BLEM PekomeHaoOBaHHbIN
Onpeaensiembliin . NO4YBEHHbIX
onpepgensieMon npoobl, Knacc
nokasartenb BbITAXEK
KOHLeHTpauuu Mn (+1=) oby4eHus

Ammonnii (NHs)  |0-1,0-2,6-5,0— 5 - 9
(a3oT amMmmMoOHMI- 7,0 mr/n (BK)
HbIN)
Benok KauvecTtBeHHO 1 - 10
BogopogHbin noka- |4,5-5,0-5,5-6,0— 5 + 8
3atenb (pH) 6,5-7,0-7,5-8,0—

8,5-9,0-10,0-11,0

en. pH (BK)
MvopokapboHaT 30-1200 mr/n (TM) 10 + 9
(HCO3)
XKeneso obuiee 0-0,1-0,3-0,7-1,0- 10 - 9
(cymma Fe?* n Fe**)|1,5 mr/n (BK)
YKécrtkoctb obwasa  [0,5-10 XK (mmonb/n | 10-250 + 9
(cymma skBmBaneH- |akB.) (TM)
TOB KaTWoHoB Ca’* 1
Mg®")
Kap6oHat (CO3”")  |30—1200 mr/n (TM) 10 + 9
Kucnopog pacteo- (1,0-15,0 mr/n (TM) 100-200 - 1
PEéHHbIN
KucnotHocTb (06-  [2—100 mmonb/n (TM) 50 - 11
was n ceoboaHas)
MapraHeL, 0-0,5-1,0-3,0-5,0- 10 - 11

10 mr/n (BK)
Hukenb (Ni**) 0-0,2-0,5-1,0- 5 - 11

2,0 mr/n (BK)
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OkoHYaHue mabn. 1

" Ananus .
. Owvana3oH O6BLEM PekomeHOOBaHHbIN
Onpeaensiemblii . NO4YBEHHbIX
onpepgensieMon npo6bl, Knacc
nokasartenb BbITSXeK
KOHLeHTpauuu Mn (+1-) oby4eHus

HutpaTt (NO3") 0-5,0-15-45-90 3 + 9

mr/n (BK)
Hutput (NO2") 0-0,02-0,1-0,5- 5 - 10

2,0 mr/n (BK)
[MoBepXHOCTHO- 0-0,5-1,0-2,0— 10 - 10
aKTUBHbIE Belle- 5,0 mr/n (BK)
CTBa aHWOHOAKTMB-
Hole (MAB-A)
Cynbdar (S04 |30-300 mr/n u Go- 2,5 + 9

nee (TM)
Yrnesogabl (kpax-  [KauectBeHHO 3 - 10
man)
docdaThl (opTO- 0-0,5-1,0-3,5— 10 - 11
docdathbl), Mr/n 7,0 mr/n (BK)
(cymMmapHas KoH-
LeHTpaLMsl MOHOB
HoPO4~, HPO4*,
PO4* 1 HsPO4)
Xnopwug (CI") 10-1200 mr/n (TM) 1-50 + 11
LiseT KayectBeHHO 10 - 8
LiBeTHOCTb 0-30-100-300- 12-50 - 8

1000 rpaga. uBeTHoCTH
(BK, nnéHo4Has wwka-
na)

Yao6¢cTBO M

IMMOPTAaTUBHOCTL IIPHU BBIIIOJITHCHHUU aHaJIu30B 00€CTICYNBAIOTCS:
IIPUMEHEHHUEM pPEareHTOB ONTHMHM3MPOBAHHOIO COCTaBa AJISl MX YHPOLIEHHOH U
YCKOPEHHOH [O3MPOBKH; MUHHMMH3aLUed o0b&éMa mpoO BOXBI UL aHAIM3a; HC-
MOJIb30BAaHUEM COBPEMEHHBIX YJOOHBIX MPHHAMJICKHOCTEH, IOCY B! (B TOM 4HCIE
CPEACTB O3UPOBKHU PAcTBOPOB U MP00), 000PyA0BaHHSI.

Hcnonbzyemble METOABI SIBISIIOTCS YHH(HUIMPOBAHHBIMHU, COTJIACYIOTCS C JeH-

CTBYIOIIMMH HOPMATUBHBIMU JOKYMCHTaMH U HpO(i)eCCI/IOHaHLHI)IMI/I PYKOBOJACTBaAaMHU
110 aHAJIM3Yy BOIBI. Ilo OTJCJIIBHBIM ITOKA3aTCJsIM METOAbI IIPUTOAHBI I aHAJIM3a MOP-
CKOM BOJBI U ITOYBEHHBIX BBITSKEK HE3ArPA3HCHHBIX ITOYB, 4 TAKXKE CTOYHBIX BO.
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Hcnons3zyembie MeToabl (CM. TaOI. 1): TUTPUMETPUYCCKUN, KOJIOPUMETPUYEC-
CKUI1, BU3yaJIbHBII, OPraHONIENTHYECKHM, paCUETHBIN.

Pacué€THBIME MeTOaMU ¢ UCTIONTF30BAaHUEM PE3YIFTaTOB aHATU30B, TOTYUCH-
HBIX JKCIIEPUMEHTAILHO (B TaOJWIle HE yKa3aHbI) OMPEIEIAIOTCS: KapOoHAaTHas
KECTKOCTh (CyMMa HOHOB COs* u HCOs'), marnuit (Mg2+), HaTpUM U Kanuid
(Na" + K"), cyxoii ocTaTok.

XapaKTEepUCTUKHA BOAHBIX MOYBEHHBIX BBHITSIKEK OMPEIEISIOTCS IIOCPEACTBOM
WX aHaJIM3a ¢ IOMOIIBIO METOJIOB, UCIOJIB3YEMbBIX JUIS aHAIN3a COOTBETCTBYIOIINX
KOMITOHEHTOB B BOJIe (/I OTAEIBHBIX MTOKazaresnei, cM. Taom. 1).

Paboure mapaMeTphl MpUMEHEeHHs JIAO0PaTOPHH: TEMITEpaTypa aHAITU3UPYEMOH
npo6sr — ot 10 °C go 35 °C; Temneparypa U OTHOCUTENbHA BIKHOCTh aTMoc(ep-
HOTO BO3/yXa, a TaK:Ke aTMoc(epHOe AaBIeHNe HEe PeriIaMeHTHPYIOTCS.

Pecypc npu onpenenenusx. MmMerommuecst B 1a00paTopuy pacxoayeMble Ma-
Tepuaisl (peareHThl, PaCTBOPHI U JIp.) MO3BOJIAIOT BHITOMHUTH He MeHee 100 ompe-
JIENIEHNH KaXXIOoro Tokasarens. Pecypc imabopaTopuy BOCIIONHSAETCS KOMILUIEKTOM
onoJTHEHUs pacxoayeMbix Marepuanos (KIT LLIX3JT).

Jiis 3aMeHBl U3PacXOJOBAaHHBIX JTMOO YTPaTUBMIMX PabOTOCIOCOOHOCTh XH-
MHYECKUX PEarcHTOB M PAacCTBOPOB M3 COCTaBa JIa0OPATOPHH MOCTABISIETCS KOM-
TUIEKT MononHeHus B pacuére Ha 100 onpeneneHuil Mo KaxIoMy ONpeNesieMOMY
nokazarento. KoMIUIEKT ONOTHEHUS! YIIOKEH OTIIENIbHO OT U3/EIHS U B €0 COCTaB
He BXOJWT. Macca KOMITJIEKTa IMOTOJHeHNUs — He 0oJiee 5 K.

CpOK TOTHOCTH M3/IENTNS M COCTABIISIONINX €r0 COCTaB PEareHTOB (PacTBOPOB).

Cpok rogHOCTH M3JenHs yKa3aH B nacrnopre Ha kiacc-komruiekT HIX3JI u
orpeienseTcss paboTOCIIOCOOHOCThIO BXOJISIIMX B COCTaB U3JICNIUSA U €r0 COCTaB-
HBIX 4YacTeH peareHTOB, PAacTBOPOB, TECT-CUCTEM, MHIMKATOPHBIX Oymar H T. II.,
CPOKH TOJTHOCTH KOTOPBIX, KaK MPaBHJIO, COCTABISAIOT HE MeHee 1—2 JeT mpu co-
OJIFOICHUH YCIIOBHIA XpaHEHHS PeareHTOB (pPacTBOPOB) U PEKOMEHIAIIMI TI0 ITPUTO-
TOBJICHHIO PAacTBOPOB C OTPaHMYEHHBIM CPOKOM TOTHOCTH. PacTBOpHI ¢ orpanm-
YEHHBIM CPOKOM TOJHOCTH MPEIyCMOTPEHO MPUTOTABINBATE ITOTPEOUTEIEM CaMo-
CTOSITENILHO (TEXHOJIOTUH HMPUTOTOBJICHHSI OMUCAHBI B HACTOSIIEM NMPAKTHKYME) U3
MMEIOLIXCS TOTOBBIX KOMIIOHEHTOB.

Crnenyer mMmeTh B BUAY, YTO CPOK TOJHOCTH peareHTa (pacTBOpa, TECT-
CHUCTEMBI, WHAMKATOPHON OyMarm) HaxXxOAWTCS B 3aBHCHMOCTH OT TEeMIIepPaTypbl
XpaHECHHS ¥ TPAHCIIOPTUPOBAHUS; KPOME TOTO, pab0TOCTIOCOOHOCTh peareHra (pac-
TBOpA) MOXKET YXYAIIUTHCS B Pe3yJIbTaTe €ro 3arpsi3HEHUs B X0/I€ HEKOPPEKTHOTO
BBITIOJIHEHUSI OMbITa. B ciydyae comMHeHuil B paboTocmocoOHOCTH peareHTta (pac-
TBOpa) MO0 mpH (HopMaTbHOM HMCTEUSCHHH CPOKa TOAHOCTH PaboTOCIMOCOOHOCTD
peareHra JI0JbKHA OBITH MPOBEpPEHa KOMIIETEHTHBIM CIIEIUATUCTOM MYTEM BBITIOJI-
HEHUs KOHTPOJIEHOTO OTBITA. YOEeIUBIINChE B paO0OTOCIIOCOOHOCTH peareHra (pac-
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TBOpA), MOTPEOUTENh MOXKET MPOIOJDKUTH HCIOJIB30BAHUE €r0 HEU3PacXO0BaH-
HOH YacTH.

Pekomendyemcesa npoeooums npoeepKy npuzoOHOCHU 8X00AUWUX 6 CO-
cmae mooyneil peazennt08 U pacmeopos K 8bINOJIHEHUIO IKCHEPUMEH-
manbHbIX 3a0au neped HA4AIOM padomvl ¢ HUMU UAU 3a01az206pe-
MEHHO (3a HeCKO1bKO OHell 00 padomwl). /Jannan nposepka 00ax3cHa
npPO6OOUMbCA KOMNEMEHMHbIM CREeYUATIUCIOM — yuumeinem Wil
aabopanmonm.

YcnoBueM, OrpaHUYMBAIONMM TPUMEHEHHE PEarcHTOB M PacTBOPOB, SIBIISIETCS
MX XpaHEeHHE MPHU TEMIIepaTypax, BhI3BIBAIOIINX 3aMep3aHue, Wiy Boiie rmtoc 35 °C.

MpumeuyaHwue. Cpokn rogHOCTM peareHToB, pacTBOPOB 1 MaTepuanos MOryT 3Ha-
YNTENbHO YMEHbLIATLCA NPU XPaHEeHUN NPU NOBbLILLEHHOW TeMNepaType.

['abapuTHBIC pa3sMepbl U Macca J1abopaTopuu, a TaKKe MOIYJICH, BXOIAIINX B
MoAM(UKAIUY U3AEINs, TPUBEICHBI B Ta0M. 3.

Jlaboparopusi conepKUT IparonieHHble Metamibl (2,0 T B mepecuére Ha ce-
pebpo, B cocTaBe XUMUUIECKUX COJiei). JJabopaTopus He SIBIIETCS 3JIEKTPOIIOTPEO-
JISTFIOTIIAM 000PYTOBAaHUEM.

TpeOyemas TOYHOCTH BBHINOJHEHUS aHAIM3a 00eCIeYnBaeTCS MPHUMEHEHHEM
M3/1eNUs B COOTBETCTBHU C PEKOMEHIYEMOW TIPOU3BOAUTENIEM METOIUKOM, UCTIONb-
30BaHUEM PabOTOCTIOCOOHBIX pPeareHTOB (PacTBOPOB), a TaKkKe COOTIOAEHUEM TIpa-
BIJIBHOCTH OTIepanyii MOJrOTOBKU W BBHITIOJTHEHHS OTIPEICIICHUSI.

2.2.3. YCTpOIACTBO U COCTaB Kaacc-komnaeKrta LLUXI/1

Konctpykims u yxmangka uzgenus. Mzgenue — xmacc-koMmruiekt [IIXDJI
BKJTFOYACT HECKOJLKO COCTABHBIX YacTel (IIPUBEACHBI HIDKE B TA0II. 2).

Yxnanka-nabopaTopust yIUTEIs ¢ Pa3MENIEHHBIMU B Hel CEKIIMOHHBIMUA MO-
IyJSIMU 00€CIieYrBaeT MPOIECC MCCIENOBaHUsS MPpo0 MO pa3HBIM MOKAa3aTelsiM U
napajuiesM 00y4YCHHS.

Yknanka-naboparopust yuutens (puc. 1, 1) sBIseTcd OCHOBHBIM H3CIHEM
kimacc-komiuiekta [IIX3JI u mpencrasisier coboii COBOKYIMHOCTh CEKIIMOHHBIX MO-
IyJiell ¥ HeoOXOAMMOTO BCIIOMOTATENHFHOTO 00O0PYIOBaHUs, pa3MEIEHHBIX C Me-
TOJIMYECKUM O0ECTICYCHUEM U COTPOBOIUTENLHON IOKYMEHTAINEH B MHOTOCEKIIN-
OHHOI HaCTONBHOW YKIAJIKe THUTA Kelc-O00KC, KoTopas MpH pa3BEPTHIBAHUU 00pa-
3yeT ynoOHOoe pabouee MECTO omeparopa M MO3BOJISET dPQPEKTUBHO padboTaTh C
J1ab0opaTopreil HECKOJIBKUM YYaITUMCS OJJHOBPEMEHHO.
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Mopnynu, pa3MelléHHble B
YKJIaKe-1adopaToprun, oOecredn-
BAIOT MPOLECC UCCIEA0BaHUS NPoO
[0 pa3HBIM MOKa3aTeNsIM U JIETKO
Pa3BOPaYMBAIOTCS U IPUMEHSIOTCS B
ycnoBusix Jabopatopuu (kabuHeTa)
6o (py HEOOXOAMMOCTH) B TOJIe-
BBIX YCIOBMSX. YKJIaZKa HMEET
KECTKMH BOJIO3AMUILEHHBIN KOPITYC
C pacmauIHbIMU JBEpLaMH U OTKU-
IBIBAIOIIMMECA CTONMKaMH (pabouuM MecToM) © o0opynoBaHa 3aMKaMu-
3aCTEXKAMU, pyYKaMH Uil iepeHocku. [IuneTku u apyras nocyjaa, a Takxe JOKy-
MCHTalus pa3MCII€HAa B COOTBETCTBYIOMINX CCKIUAX.

Kaxnplii CEeKIMOHHBI MOAYIh B YKJIaIKE-Ta00OpaTOPUU YUHUTENS HMEeT
Ha3BaHHE COOTBETCTBYIOLIETO MOKA3aTeNs M BKIIOYACT BCE HEOOXOAUMOE IS BBI-
MOJIHEHUSI JaHHOM NpakTH4YecKoil paboThl. PacmonoxkeHne MOIYJBHBIX CEKLUI
MPUBEACHO Ha pHC. 2 U B Ta0II. 2.

KommnekTyromuye 1abopaTopuio CKISHKH C peareHTaMH U pacTBOpaMu, IO-
cyJa, o0OpyJOBaHHE M IPYTUE CPEAICTBA OCHAIICHUS pa3MEIICHbI B BOJOCTOHKHX
JIOXKEMEHTAX, JIETKO H3BJIECKAEMBIX M3 YKIAIKH U pa3MEIlaeMbIX OIEepPaTopoM Ha
OTKUBIBAIOIIMXCS CTOJHKAX.

Vknagka yKOMIUIEKTOBAHA CTOMKa-
MU-IITaTUBAMU: JBE JUIsl TUTPOBAHUS U
OZlHA — JUJISl pa3MEILCHUS [UJINHAPA TIPU
ompeneneHnd MyTHocTH. CTOMKHM ycTa-
HaBJIMBAIOTCA B TIETIIIO HA HUJKHEW 4acTh
cTonmka, o0pasys ynoOHoe pabouee Me-
CTO omeparopa C JIETKUM IOCTYIIOM K
KOMIUIEKTYIOIIUM 3JIEMEHTaM M TIOCYe.
s ynoberBa paboThl C IpalydpoBaH-
HbBIMU NHUNETKAMU NPEAYCMOTPCHO HCIOJIB30BAHUE YCTAaHOBOK JII TUTPOBAHUA C
THOKAMH COEIMHEHUSMH THIETOK CO IIMPHIAMH-I03aTOPAMH, 3aKPEILJIEHHBIMU B
CTOMKaX-ITaTuBax.

OcHoBHOE m3nenre (YKIaaKa-IadopaTopuss YUUTENs) HOTOTHIETCS MOMYJIs-
MU, TPEAYCMOTPCHHBIMH B 3aKa3aHHOW Moaupukanuu (NpUBEICHBI HIKE B
T1abmn. 3). CpencrtBa JOTOMHUTEIHLHON KOMIDICKTAIIMU YIOXKEHBI OTIENBHO OT
YKJIaIKU-Ta00paTOpUU yUUTEIISL.
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PucyHok 2. CekumoHHble Modynu B obLwem Buae yknagku-nabopatopum yuutens LWXIJ1

MpumeyaHwue. [lponssogutenem moryTt ObITb BHECEHbI OTAENbHbIE N3MEHEHNSI.

Tabnuya 2 — Cxema pacnonoxeHue CEeKUMOHHbIX MoayrierM B yKrmaake-nabo-
paTopum yuutens LLUX3IN

Heepua nesas Sdeliku yknadku Heepua npasas
8 knacc
10 knacc D (Y LiBeT-
NAB-A Benky, HOCTB,
Memoduyveckue yrnesoael pH 8 knacc
rmocobusi, OoKy- MyTHOCTBL
mernmayus 11 knacc 9 knacc Kg:ng:;- Mpospay-
PacTBOpP&HHbI Xeneso Thl, e~ HOCTb
Kucnopop oOLee NOYHOCTE
Habop pea- 9 knacc
2eHmos 0risi 9 knace AMMOHUNA,
rnpueomosrie- 11 knacc 11 knacc O6wast HUTpaThbI
Husi MoOesibHbIX | PocdaTbl Hukenb KECTKOCTD
pacmeopos 11 knacc Obuee obo-
HuTpuTHI pydosatue
[LononHumerns- (nocyda,
) Gl 11 knacc 9 knacc Lmamiey
saHue (npuHao- 11 knacc 11 knacc Kucnor- Cynbda- Orisi mumpo-
nexHocmu, Xnopuabl | MapraHey HOCTB ot saHusi u op.)
UHCMPYMEeHMbI
udp.)

23



HabOop vyuamierocss juisi  XMMHMKO-DKOJOrMueckoro mpaktukyma [HIXDJI
(cm. puc. 1, II) mpeacraBnsieT cob0i MPOCTYIO YKIAAKy KOHTEHHEPHOTO THMA C
JIOXKEMEHTOM M COAEPKUT HEOOXOAUMBIE IIPU MIPAKTUYECKUX paboTax MPUHAMJIECHK-
HOCTH U IIOCY[ly, @ TaKXKe y4eOHble MOCOOUS I yYallerocst U COIpPOBOJUTEIbHYIO
nokyMeHTanuto. OnuH Habop ydwalierocsi paccuuTaH Ha OJHOBPEMEHHYIO palboTy
2—4 ygamuxcs.

Cocmae knacc-komnaexma IHXIJT

CocraB kiacc-komIuiekTa jadopatopuu IIIXDJI B 0a30BOi KOMIUICKTAITHH
npuBen€H B Ta0I. 3.

Tabnuua 3 — HaumeHoBaHue, raGaperble pa3mMmepbl 1 Macca Knacc-KoMnriekrta

Lxan

Ne XapakTepucTuKka yknagkm*
3akasa/ HaunmeHoBaHue usgenus
(kon-Bo, rabapuTbl, Macca)
apTuKyn
8.600 LLIkonbHas nopTtaTMBHas XMMMUKO- 1 wt. — 8.600.1,
akonornyeckasi naboparopus LLUX3JI 1 wr. — 8.600.2,
(y4ebHO-MeTOaUYECKUI KOMMNIIEKT, Knacc- Macca — He bornee 28 kr
komnnekT), 6asosas komnnektauma (1 + 1),
20 nokasatenemn
8.600.1 HacTtonbHas yknagka-nabopatopus yumtensa | 1 wt. — 750 x 600 x 260 Mm,
WxXan HaCcTOmNbHas ykrnagka B siLLMKe
«Kenc-0okey,
mMacca — He bonee 25 kr
8.600.2 Habop y4yaluerocs Ans XMMMKO-3Konorm4ec- 1 wt. — 320 x 170 x 130 MM,
KOro npakTukyma B kKOpobke 13 rojopokapToHa),
mMacca — He 6onee 3 kr
8.601 LLIkonbHasa nopTaTtMBHas XMMMUKO- 1 wr. — 8.600.1,

akonornyeckasi naboparopus LLUX3J1
(y4ebHO-MeTOoAMYECKNIA KOMMNIEKT, Knacc-
KOMNNEKT), NonHas komnnekraums (1 + 14),
20 nokasaTenen

14 wr. — 8.600.2,
macca — He bonee 67 kr

[JononHuTenbHO B cOCTaB NOCTaBKU MOTyT BKIHOYaTbCA™:

KomnnekT nononHeHus peareHToB, pacTBo-
pos (KN WX3)

1 wTt. — 420 x 220 x 190 MM,
macca — He bonee 5 kr

pH-meTp Tvna pH-410

1 wt. — 250 % 275 % 90 MMm,
macca 0,75 kr, B ynakoBke
npounssogutena

KonpyktomeTtp DIST2

1 wr. — 215 x 30 x 55 mm,
macca 0,15 kr, B ynakoBke
Npou3BoANTENS
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OkoHyaHue mabn. 3

Ne XapakTepucTuka yknagkm*
3akasa/ HaumeHoBaHue usgenunsa
(kon-Bo, rabapuTbl, Macca)
apTukyn
6.195 TecT-koMnNnekT 1 wrt. — 420 x 220 x 190 MM,
«[lByokuch yrnepoaa ceoboaHas» macca 4,0 kr, B ykrnagke KOH-
TeNHepHoro Tuna
6.191 TecT-koMmnnekt «Meab» 1 wrt. — 180 x 180 x 140 mMm,
macca 0,8 kr, B kopobke u3
rodppokapToHa
3.300 Habop-yknagka anst oTOKONOPUMETPUPO- 1 wT. — 450 % 255 % 270 MM,
BaHUA «3koTecT-2020-K» Macca 2 Kr, B yKnagke KOHTen-
HEPHOro TMna

* [laHHbIEe NPUBEAEHbI OPUEHTUPOBOYHO.

** B cocTaB u3genus MOryT BXOAWUTb [ApYrMe TecT-KOMMNMeKTbl, a Takke TecT-
CUCTEMbI NS aHanM3a BoAbl M BOAHBIX CPea, UHAMKATOPHLIE TPYBKM ANA aHanusa Bo3ayxa
(B coctaB usgenus LLUX3J1 He BxoaAT).

Komnaexkmuocmy yknaoxu-nadopamopuu yuumens IHIXIJ1

B cocraB yxiaaku-n1adopaTopun YIUTEIS BXOIAT CEKIIMOHHBIE MOAYH «MyT-
Hoctw/IIpo3paunoctey, «llBerHocTh, pH», «KapOoHathl, meEnoyHOCTh», «OOMmas
xEctrocThy, «Cymbdatbiy, «benku, yriaeBoab», «XKeneso ooOiiee», «AMMOHHMI,
HUTPAThl, HUTPUTBD», «Xnopuab, «ITAB-A», «PactBopéHHbIil Kucmopomy, «doc-
¢date, «Hukensy, «Mapranemny», «KucnorHocTs». B coctaB ykmagku-nmadoparopun
YUHUTEISA BXOIAT (YKPYITHEHHO, TIOJPOOHEE CM. B TTACTIOPTE Ha M3/CITHC):

* TOTOBBIE K MTPUMEHCHHUIO aHATMTHUECKUE PEareHTHI M PACTBOPHI: HHIMKATO-
PBI, peareHThl, Oy(epHbIe CMECH, COJH, KallCyJIMPOBAaHHBIC XHMUKAThI, CTAHIAPTHBIC
00pa3IbL;

* CpeICTBAa JIO3UPOBKH PEAreHTOB M PACTBOPOB: KOJOBI MEpHBIE, MEPHbBIC
CKJISTHKH, IUTIETKA MEPHBIE ¥ KarleIbHbIC, TUIECTKH IMOJIMMEPHBIC, [IMINHIIP MEPHBIH,
MITPHTI-T03aTOP | Ip.;

* MaTepHaTbl U MPUHAICKHOCTH: OyMara HHINKAaTOpHas U (PUILTpOBAIBLHAS,
TEPMOMETp, CTOMKA-IITATHB JUIS THUTPOBAHUS, INTATUB IS IHIIETOK/TIPOOUPOK,
TpyOKa ruOKasi, IINaTelb, MEPHBIC JIOKKH;

* MOCyJa CTCKJISIHHAs: BOPOHKU (WIBTPOBAIBHBIC, KOJOBI KOHUYECKHUE, Iia-
JIOYKW CTEKJITHHBIC, CKIITHKHA KUCIIOPOIHEIE, TPOOUPKH U CKIISTHKH KOJIOpUMETpHUE-
CKHe, CTAKaHYUKH, WIMHIIP TS OTIPEACIICHUS MPO3PAYHOCTH U JP.;

*  KOHTPOJBHBIC ITKAIBI U 00PA3IIbl A1 BU3YAIBHOTO KOJIOPHMETPHPOBAHMS 1
TUTPOBAHUS, BOJIO3ALIUIICHHbBIE: « AMMOHUID», «OKene30», «MyTHOCTh U TIpo3pad-
HOCTB» (oOpazen mpudra), «Hurpar-uon», «Hutput-non», «pH», «Docdar-mon»,
«IBeTHOCTBY U Ip.;

* CpEICTBa 3aIllUTHI: 3AIIUTHEIC IEPUATKH, 3AIUTHBIC OUKU;
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* HEOOXOAMMBIE CyXH€ peareHThl B HAaBECKaX, II03BOJIAIOLINE YUHTeE-
J10/1a00paHTy CaMOCTOSITENBHO MPUTOTOBUTH PACTBOPHI 10 MCTCYCHUH HX CPOKa
TOJTHOCTH.

* KOMIUIEKT METOJMIECKUX TTOCOOMI M COMPOBOUTENBHON TIOKYMEHTAINH (CM.
Tab:1. 4), MACIOPT Ha JIAOOPATOPHIO, ITACTIOPTA HA TIPHOOPHI (TP HAJTMYIHK) U JP.

Cocmae_nabdopa_yuauie2oca_0sa_XUMUKO-IKOJI02UUECKO20 NPAKHIU-
Kyma u3 cocmasa kracc-komnaexkma LIIXIJ1

Habop yuarierocst isi XUMHUKO-3KOJIOTHUECKOTO MPAKTUKyMa Pa3MeIaeTcs B
KOHTeHepe ¢ pydKoW Ui mepeHockH (radaputHbie pasmepsl 320 x 170 x 130,
Macca He 6osee 3 Kr).

B cocraB Habopa ydarierocst BXoasT (YKpyInHEHHO, TOAPOOHEE CM. B TTACIIOP-
Te Ha Habop):

e MaTepHaibl M MPUHAIICKHOCTH — OyMara HHIWKATOpHAsS W (QHUIBTPO-
BajJbHAsl, TCPMOMETpP, CTOHKAa-IITATUB JUIs TUTPOBAHUsS, INTATHB JJIs IIHIIC-
TOK/TIPOOUPOK, TPyOKa rrbKasi, MInaTesb, MEPHBIC JIOKKH;

* MOCyJia IUIAaCTMAcCOBas U CTCKJISHHAs — BOPOHKH, KOJOBI KOHHYECKUE,
MAJIOYKU CTEKJSIHHBIC, CKIITHKYU JUTS P00 «PacTBOPEHHBIN KHCIOPOI», MPOOUPKH
U CKIITHKU KOJIOPUMETPHUECKHE, CTAKAHBI, IIMIUHAP MEPHBIHA U JIp.;

* CpeICTBa 3allUTHl — 3alUTHBIC IEPYATKH, 3AIIUTHBIC OUKH;

* KOMIUICKT METOJMYCCKUX U JUIAKTHUSCKIX MATePHAJIOB H COIPOBOIUTEIIb-
HOM JOKyMEeHTaIu — mocoowus i yuanmxcs 8—11 kit (cMm. Tabm. 4, b), macnopr.

Cocmag memoouuecko2o ovecneuernus Knacc-komnaexma LIXI.JI
CoctaB mMeroandeckoro obecrieueHus: kinacc-komruiekra LIIXDJI npuBenén B
Taox. 4.

Tabnuua 4 — CocTtaB MeTOoAUYEeCKOro obecnevyeHus knacc-komnnekra LLUX3

HanmeHoBaHue Kon-Bo

A. Moco6us B cocTaBe yknagku-naéoparopuu yuuTens

1. XMMMKO-3KONMOTMYECKNI NPaKTUKYM C NPUMEHEHNeM nopTaTueHoro obopyao- 2 3K3.
BaHus (8—11 kn.). MeTognyeckoe nocobue ans yuntens (HaCTOALLMIA NPaKTUKyM)

2. PykoBoacTBo Mo aHanusy Bofbl. [nTbeBasn v npupoaHas BoAa, NOYBEHHbIE 1 aka.
BbITSKKM

3. OueHka 3KoMnornyYeckoro CoCTosiHMA NoyBkl. MNpakTnyeckoe pykoBOACTBO 1 aks.
4. Xumnyeckuii aHanu3a noysbl. PykoBoaCTBO NO NPUMEHEHUIO NOPTATUBHbIX 1 ak3.

nabopaTopuii U TECT-KOMMNEKTOB

5. MNpakTrukyM No oLeHke KayecTsa u ©6e30MacHOCTM NULLEBLIX npoayKToB 1 aks.
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OkoHYyaHue mabin. 4

HaumeHoBaHue Kon-Bo
6. KoHTpornbHbIE n3amepuTenbHble matepuansl AN oueHKn 3dekTMBHOCTH 1 komnn.
obyyeHuns
7. KomnnekT channos nocobui, MHOPMAaLIMOHHBIX U CNPaBOYHbIX MaTepua- 1 akas.

JIOB Ha CbEMHOM HoOcuTene

B. Mocobus B coctaBe Ha60pa ydauwerocda Ana XMMMUKO-3KOJ1orm4ecKoro npaktmkymMa

xXan
1. 8 knacc. TexHuKa XMMUYECKOro aKcrnepumMmeHTa. YuyebHoe nocobue ans 1 9K3.
yyawumxcs
2. 9 knacc. OCHOBbI NpUKNagHo xumun. YuebHoe nocobure ansi yqamxcs 1 aks.
3. 10 knacc. TeopeTunyeckne OCHOBbI KONMYECTBEHHOIO aHanmaa. YyebHoe 1 9K3.
nocobve gns yyawmxcsi
4. 11 knacc. dnsmKo-xmumMmyeckme MeToabl aHanmsa. Metog KonopumeTpum. 1 3ka.

MeToa noteHumMomeTpun. Y4yebHoe nocobue Ans yvaiimxcs

NMpumeuvaHue. Coctae Nocobuii MOXeT GbiTb M3MEHEH Be3 yXyALUEHUS MeToau-
KO-AMOaKTUYECKUX NokasaTernen.

[lo cornacoBaHWi0 ¢ TOTPEOHTENIEM COCTaB IOCTABISIEMBIX MOAUGUKAIAN
MOXeT OBITh PaCIIUPEH JOIOJIHUTEIbHBIM 000pyI0BAHUEM — MAarHUTHOH Meriai-
KO C MOJOrpeBOM, TECT-KOMIUIEKTAMH, TECT-CHCTEMaMH, MPHOOpaMH KOHTPOJIS
BOJIbI, CIIE[IUAIEHBIMU IPUHAAJIEKHOCTSIMHU U T. II.

[IpousBoauTens ocTaBiseT 3a COOOW MPAaBO HENMPHUHLUUIHATIBHBIX H3MEHEHHN
W yIydIIeHHH MpoAyKuuu 0e3 yXyHnIIeHHs METOAMYECKHUX M DKCILTyaTal[MOHHBIX
XapaKTEePUCTUK MPOAYKIIHH.

2.2.4. YyebHbIX NOTEHUMaN U meToguyeckmue ocobeHHOCTU
usgenusn

VuyebHo-MeTonnueckuii koMruiekT 1IIXDJI u cocrasidronye ero u3aeius coria-
cytotcd ¢ TpeboBanusaME feiicTBytommx @I'OC OCHOBHOM M CpeHel MIKOMIbI U pe-
aNM3aliy TIPUMEPHBIX 00pa30BaTEIBHBIX TIPOTPaMM 0 XUMHUH 0a30BOTO M YTITyONEH-
HOT'O YPOBHSI, JJICKTUBHBIX €CTECTBEHHO-HAYYHBIX 00pa30BaTENbHbIX KypCOB, MHTE-
IPaTHBHBIX U MEXIPEAMETHBIX 00pPa30BaTENIbHbIX IPOrPaMM BHEYPOUHOH JIeSTeIbHO-
ctu. OCHOBHBIMH OCOOEHHOCTAMH 000pYJOBAaHMS, BXOASILETO B COCTAB 1a00PaTOpHH,
SBJISIIOTCS: TEXHOJIOTWYECKasT HANPaBICHHOCTh OOYYEHUS; YHUBEPCATLHOCTD MPH CO-
XpaHEHUH €ro CIICIHUAM3alMH; MPOCTOTa M JIETKOCTh B OOpAIlleHNH; TIOJTHOTa U JI0-
CTYIHOCTH CPEJICTB OCHAIIEHHUS ¥ METOIUKO-TUIAKTHIECKOTO 00ECTIeUEeHHS.
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TexHonornyeckas HanpaBIeHHOCTb B OOY4YEHHMH C MPUMEHEHHEM H3/CIHUs CO-
CTOHT B (POPMHUPOBAHHH Y YUALIUXCS MCCIEOBATENHCKON KOMIIETEHIINH, IPOSKTHOTO
Y TEXHOJIOTUYECKOTO MBIIUIeHN. Vcnonp3oBanue ydeOHoro moTeHimana [IXDJ1 B
HACTOSIIIEM TPAKTHKyMe OTpayKaeT COBPEMEHHBIE TeHJCHIWH B PAa3BUTHU U CTaH/AAp-
TU3AIMU O0YYEHHS, B OCYIIECTBICHHN XUMUYECKON M 3KOJIOTHYECKON MPEAPOQIIh-
HOHM M Mpo()eCCHOHAIBHON MOATOTOBKH, CIIOCOOCTBYET MPOQeccHOHaNbHON OpHUeHTa-
UM Y4YallUXcs Ha JaJbHeWIlee WHKEHEPHOE, IOJIUTEXHUYECKOEe, XHUMHUKO-
TEXHOJIOTHYECKOE U IKOJIOTNIECKoe 00pa3oBaHHe.

Criennanvzanys U3Iedusi COCTOUT B HANPABJICHHOCTH Ha WCCIIEOBaHNE P00
BOJIBI ¥ BOJHBIX TIOYBEHHBIX BBITSDKEK Kak Hanboliee BCTPEUAIOMINXCS Ha TTPAKTHKE
sKoyornyeckux 3agad. [Ipu stom nabopatopus LLIXDJI xapakrepusyercs yHUBEp-
CaIbHOCTBIO MPUMEHEHUs, TaK KaK I03BOJISET OpraHU30BBIBATH U NMPOBOAUTH Jie-
MOHCTpAIlMOHHBIE W TMpaKTHYecKue paboThl B mapamiensx 8—11 kiaccoB B pamkax
YPOUYHOW M BHEYPOUHOMW JEATENLHOCTH, PUMEHss GpopMaTel GppoHTAIBHOM, TPYII-
ITOBOH W MHAUBHUIYAITBHOU paboThl. [IpeayiaraemMelii iepedeHb METOIUK OTIpeeIie-
HAW 1o 18 ToKa3arensM IMO3BOJSIET MEPEBECTH MPaKTUISCKHE PabOTHI B pas3psl
y4eOHO-HaYYHBIX MCCIIEOBAaHUI W MPOEKTHO-HCCIIEIOBATEILCKUX PadoT, pemaTh
9KCTIIEpUMEHTAJIbHBIE MCCIe0BaTENLCKUE 3a/1a4l Ha 00pa3lax MOJCIbHBIX H pe-
aIbHBIX 00BEKTOB OKpY>Karoleil cpepl. [IpuMeHeHre TPOBEPEHHBIX U HAAEKHBIX
9KCIIPECC-METOA0B aHAIN3a MPOO BOJIBI U BOAHBIX MOYBEHHBIX BBITSKEK MO3BOJISET
peann3oBaTh MPaKTHKO-OPUEHTHPOBAHHBIN U ACSTEILHOCTHBIN IMTOAXO] B XUMUYE-
CKOM U XMMHKO-3KOJIOTHYECKOM oOpa3oBanuu ydammxcs 8—11 kmaccoB. Hemano-
B2)KHO TaK)Ke, YTO B 3aBUCUMOCTH OT PEATU3yeMbIX YUEOHBIX MPOrpaMM, CTEIIEHU
MOJTrOTOBJIICHHOCTH YYallUXCS M YPOBHS UX OOydYeHHsI C IPUMEHEHHEM MOJyJei
HIX3JI BO3MOKHO MPOBOJUTE 3aHATHSI, BKIIOYAIOLINE MPAKTUIECKUE PabOThI pas-
HOTO YPOBHS CIIOKHOCTH.

IIpoctoTa u A€rkocth B ob6pamennu. C TOYKU 3peHUS MPUMEHEHHUS T1abopaTo-
pUM K PEIICHHWIO IIUPOKOTO CIEKTpa MUAAKTHYECKHX 3a/1ad OHa SBIAETCS TaK
HA3bIBAEMBIM T'OTOBBIM PEIICHHEM JIJIS TIEJIaroroB IIKOJI U YUPEXKICHUIN OTOIHU-
TesbHOTO oOpa3zoBanusi aereil. C naboparopueil MoxeT paboTaTh MeAaror, He
UMCIOINH XUMHKO-aHAINTHYECKOH MOATOTOBKH. DTO BO3MOXKHO Onarojaps mo-
JIPOOHOMY HM3JIOKEHHUIO B MPUIIAraeéMbIX HIUTFOCTPUPOBAHHBIX METOJANYECKUX MTOCO-
OMSIX ¥ PYKOBOJICTBAX XMMHKO-DKOJOTHUECKAX CBEJICHUN M METOJUYECKHUX OIepa-
i, HEOOXOMMMBIX sl paboTel. TakuMm o0pa3oM, B PacTHOPSHKCHHM IIeJarora
MMEIOTCS TMOAPOOHBIC OMMCAHUS METOIUYECKHX 0COOEHHOCTEH paboThl, oneparuit
0TOOpa M TOATOTOBKH MPOO, MOUIATOBBIX aITOPUTMOB BBITIOJIHEHUS ONpPENEICHHH,
CHoco0O0B MHTEPIPETAUU Pe3yIbTaTOB. B MeToMMUecKuX MocOOUIX MpeaioKECHBI
KOHTPOJIBHBIE BOMPOCH! JJISl yYaIIUXCsl, TEMBl IIPOEKTHO-UCCIEA0BATENbCKUX pa-
00T, pa3HOOOpa3Has CrpaBoYHas HHGOPMAIIHS.
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HOCTVHHOCTL CpCACTB OCHAIIICHHUA ITO3BOJIACT JICTKO BOCIIOJIHATH C y‘IéTOM
MoTpeOHOCTeN 3aKa3durMKa U3pacXoJOBaHHBIE THOO yTpaTUBIINE TOAHOCTH pearcH-
THI U PAcTBOPHI MyTEM 3aKa3a KOMITJIEKTOB IMOMOJHEHUSA. BO3MOXXHOCTh TOTIOIHH-
TEJIHHOTO M BAPHAHTHOTO KoMIieKToBaHus u3aenus [IIX3JI mo3Bonser yauTeIBaTh
VHAMBHIyaJIbHbIC TOTPEOHOCTH 3aKa3bIBAarOIICH OPraHW3allid, YTO BBIPAKAETCS B
BO3MO’XKHOCTH €TO OCHAILICHHS B BApUAHTAX:

* 0a30BOro Kiacc-KOMIUIeKTa (YKiaaKa-1abopaTopust yUUTeNs U OOuH Habop
ydJaierocs) Juisi paboThl ¢ MaJIOYMCIEHHBIMU TpyNmHaMu ydamuxcs (2—4 denose-
Ka), a TaKXKe B MOPSIAKE WHIUBUIYAIBHONH pabOTHI ydaruxcs (4TO BO3MOXKHO IIO
pEIICHHIO TIeaarora);

* TIOJIHOTO KJIACC-KOMIUIEKTa (YKIIaJKa-TabopaTopusi YYUTENIs U HECKOJIBKO
HaOOpOB yuaierocs) 1jst paboThl B peXXUME PeryJIsipHOro y4eOHOTo mporecca;

* JONOJIHEHHOW KOMIUIEKTauuu (yKiIagKa-nmabopaTopusi yuyuTessl, OAUH WIN
HECKOJIBKO HAOOPOB YYallerocs, JIOMOJHUTEIbHbBIE TPHOOPHI U TEXHHYECKHE CPEe/I-
CTBa, Hampumep, GOTOKOJIOPUMETP) I YIITyONEHHOH Tpeanpo@IIbHON U TIPO-
(UITBHOI XUMHKO-9KOJIIOTHIECKON TOATOTOBKH YHAIIIXCSI.

JIOCTYITHOCTh  METOMKO-AMIAKTHYECKOTO 00eCleYeHns XapaKTeph3yeTcs
BO3MOKHOCTBIO TOJYYEHHSI aKTyaJbHBIX BEPCHI MOCOOWI, PYKOBOJACTB W CIIpa-
BOUYHBIX MaTE€pHajoOB B ITOYTOBOW PAcChUIKE MO0 HAa MHTEPHET-CaiiTe MPONU3BOIH-
tenst (3AO «Kpucmac+y»). 9To 0COOEHHO aKTyaJbHO MPU OOHOBICHUH METOIUYC-
CKOTO OOECTIeUeHHS] I XUMHKO-aHATUTHIECKUX PELENTyp B YCIOBHUAX MHOTOJIETHE-
T'0 IpUMEHEHHs 000pyA0BaHUSI.

Ocobennocmu__opzanuszauyuu__padomol ¢ __nNpUMEHEeHUuemM _Kiacc-
komnaexma IHIX9J1

[Ipu opranunzamuu paboThl ¢ mpuMeHeHHeM kiacc-komriekra [IIXDJI cneny-
eT UMeTh B BUAY (PaKTOpHI, Kacaroliuecs: MOArOTOBICHHOCTH IeJarora, a Takxke
COCTOSTHHSI 000pYJOBaHMUSL.

Knacc-xomrutekr IIXDJI mnpumeHsiercss ¢ UCIOJBL30BaHUEM  y4eOHO-
MaTepualbHON 0a3bl IIKOJBHOTO KaOWHETa HE3aBHCHMO OT HAJIM4US HIIH OTCYT-
CTBHS NTOMELICHUS IIKOJIBbHON Jaboparopun. O3HaKOMIICHHE MEfarora ¢ u3aeaneM
U TIOPSAKOM €ro NMPUMEHEHHS MOXKET NMPOBOIUTHCSA (peKoMeHayeTcs) B (opme
CTaXXUPOBKH Ha 0a3e YueOHoro neHTpa npoussoautens — 3A0 «Kpucmac+y.

OKcnepuMeHTallbHasT HCCIeoBaTeNbcKasi paboTa MpH BHIIOJIHEHHH BCEX 3a-
Jlad OpraHW3yeTCS W BBIMOJHIETCS MOJ PYKOBOACTBOM KOMIIETEHTHOTO IEJarora,
“MeronIero 0a30Bble KOMIETEHIIWH B 00J1aCTH XMMHYECKOT0 aHanu3a. [l npakTu-
YEeCKHUX paboT yJaluMcs pa3JaroTcs KapThl-MHCTPYKLUH, TOATOTOBJICHHBIE 3a0/a-
TOBPEMEHHO Ha OCHOBE MMetoumxcs B coctaBe LIIX3DJI MHTEpakTUBHBIX MaTepua-
noB. [lpu 3TOM BBINONHEHHE aHANM3a NMPOBOAUTCA IO NETANBHO OIMMCAHHBIM B
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npuIaraeMoM NOCOOMH-PYKOBOACTBE METOAMKAM C MCIOIB30BAHHEM MMEIOLIMXCSI
B coctaBe m3aenus [IXDJI HeoOX0MUMBIX CPEeICTB OCHAIICHUS U TOTOBBIX K TIPHU-
MEHEHHIO PEareHTOB U IPYTHUX PACXOyEeMbIX MaTepHAIIOB.

TexHuveckne pemeHns: 1 METOIbl XHMHUIECKOTO aHAJIN3a, UCTIOIh3yEeMbIe TIPH
SKCIUTyaTallMd KOMIUIEKTYIOIINX JIA00paTOPHH, SBISIOTCS YHU(DUIIUPOBAHHBIMU U
HIMPOKO TPUMEHSIOTCS] B APYTHX H3AEIHAX y4yeOHOTO Ha3HaueHHs MMPOU3BOJCTBA
3A0 «Kpucmacty. Jlaboparopusi ocHalleHa TOTOBBIMH K IPUMEHEHHUIO peareHTa-
MH, YTO TIO3BOJIICT SKOHOMUTEL BpeMs miearora u (Wiim) JlabopaHTa MMPHU MOATOTOB-
Ke paboymx MECT ydammxcs K MPOBEACHUIO MpaKTHUSCKUX pabort. Takxke ymo0-
CTBO W TIOPTATUBHOCTH IIPH BBHIITOJIHEHUH aHAJTN30B 00eCTIeunBalOTCs: TPHMEHEHH-
€M peareHTOB ONTUMH3UPOBAHHOIO COCTaBa I MX YHPOIIEHHOW M yCKOPEHHOMH
JO3MPOBKM; MUHUMHU3ALMEN TPoO BOABI AJIsl aHAIHM3a; UCIIOIb30BAHHEM COBPEMEH-
HBIX yJOOHBIX MPUHAIC)KHOCTEH, MOCYABI (B TOM YHUCIIE CPEACTB JA03UPOBKH pac-
TBOpPOB ¥ 1p00), obopynoBanus. [Ipu 3ToM yHHUKAMS ¥ CTAaHAAPTU3ALMS TPH
aHalM3€e JOCTHTAIOTCS 32 CYET WCIOJB30BaHMS TEXHOJIOTWH aHanmm3a (METOJIOB,
peareHTHBIX CHCTEM, OMNEepalnii, OCHAIIEHHS ), KOTOPHIE SBIISIOTCS THUIOBBIMH IS
OOJNBIIMHCTBA JCHCTBYIONIMX HOPMATHUBHBIX JOKYMEHTOB U IMPO(eCcCHOHATBHBIX
PYKOBOJICTB.

B xozme mpakTryeckux paboT ¢ MpUMEHEHHEM 00OPYJOBaHHS U3 COCTaBa Jia-
0opaTopuy ydJamniuecss MOTYT MPOBOJIUTH MCCIEJOBaHUS Kak Ha MOJICIBHBIX pac-
TBOpax (B COCTaB JJaOOPATOPUHU BXOAAT HEOOXOAUMBIC PEareHTHI IS HX ITOATOTOB-
KH), TaK W Ha peaNbHbIX 00pa3lax BOJbI M BOAHKIX cpel. [Ipu 3ToM mpakTryeckue
paboThl MoI0OpaHbl TAKUM 00Pa30M, YTO HEOOXOAHMMEIE JUIS MX MPOBEICHHS MO-
JIeNTbHBIE PACTBOPHI U MPOOBI peaNbHBIX 00pa3lioB UMEIOT JOCTAaTOUYHBIA CPOK Xpa-
HEHHMS 7151 TOTO, YTOOBI UCCIelyeMblli 00pa3el] MOT' HCIOIb30BaThCs OJMH Ha BCE
KJIACChI OJJTHOW MapaJlieni.

B kadecTBe peanpHBIX 00pa3IOB BOJBI U BOJHBIX CPEJl MOTYT OBITH UCIIONB30-
BaHBI: MPOOBI aTMOC(EPHBIX OCAAKOB (IOKIEBOH BOJBI, TAJIOTO CHETa), MPOOBI
OOBIYHOW BOAOIPOBOIHON HIIM OYTHIMPOBAHHOW MWHEpPaIbHON BOJBI, MMPOOBI BO-
JIbl U3 IOBEPXHOCTHBIX MPUPOIHBIX HCTOYHHUKOB (PEK, pyubEB, 03€p), BOAHBIE MTOY-
BeHHbIE BBITSDKKH. [lo oTaenbHbIM mokazaTensm LIXDJI mo3Bomiser mpoBOIUTH
aHaJIN3 CTOYHBIX BOJA M MOPCKOH BoAbl. OIHAKO MPOBOAMUTH MCCIEAOBAaHUE peallb-
HBIX 00pa3IoB PEKOMEHAYETCSI BO BpeMsl BHEYPOUYHBIX 3aHATHH HIIN B X0/1€ PabOTHI
yYanmxcs Hal HANBAYaTbHBIMHU U (WIIH) TPYIIIIOBBIMHU IPOEKTAMHU.

Crenyer oTMeTUTh HaJdW4yMe B cocTaBe Kiacc-komiuiekta IIIXDJI mabopos
y4aluXxcs ¢ MOCOOUsIMH, YTO 3HAYMTEIBHO YIPOIIaeT OPraHU3aluio U MPOBEACHUE
npakTUKyMa (moxpoOHee 0 MeTOIUKE MPUMEHeHHs Kiacc-komiuiekta LIIX3JI cm. B
paznene 4).

30



2.3. MUHUN-IKCMNPECC-NABOPATOPUA ANA YYEBHbIX
XUMUKO-3KONNOTMYECKUX UCCNNEAOBAHUIA «NYENTKA-Y»

ITonpoOuass wHpOpMAIUI O MHUHH-IKCIpecc-imadbopaTopusax «Ilaéaka-¥Y»
MpHBEJIcHA B MPHJIAraéMOM K HM3JCTHSIM PYKOBOJACTBY M METOJUYECKUX MOCOOH-
sx’. Hioke mpuBefeHa Kpatkas HHGOPMAIMs 00 3THX M3ICIHAX, HMCIONUX Ha
JIaHHBII MOMEHT HauOoJblliee MPUMEHEHHE B YYCOHOM XUMHKO-3KOJIOTUYECKOM
NIPAKTUKYME.

2.3.1. HasHaueHue n 061acTM NPpUMEHEHUSA

Munu-3kcnpecc-nadboparopun «Iluénka-Y» — mopraTuBHBIE KOMILICKTHBIC
J1a00paTopuu, TMPEJACTABISIONIME CO00M  y4eOHO-METOAMYECKUE KOMILICKTBI,
BKJIIOYAIOIIME TPOCTEHIINe WHAMKATOPHBIE CpEACTBA, PACXOJIHBIE MaTepHalbl,
MPUHAUICKHOCTH U MPHUCIIOCOOICHUS ISl 03HAKOMIICHHSI C DKCIIPECC-KOHTPOJIEM
OKpYyXaroIel cpeabl, KOMIUIEKT METOJAMYECKHX TMOCOOWH, a TaKkkKe COMpPOBOIH-
TEJIbHYIO JOKYMEHTAIHIO.

Munu-skcnpecc-naboparopun «I[luénka-Y» npenHasHadeHbl Ui HUCIOJIB30-
BaHUsI IPU pabOTe ¢ AETHMH HIKOJIBHOTO BO3PACTa B X0JI€ YYEOHBIX IKOJIOTUIECKUX
WCCJIEIOBAHNHN, OSKOJOTMYECKOT0 MpPAaKTHUKyMa, IpPH BBIIOJHEHUH IPOEKTHO-
WCCIIEZIOBATENbCKIX PabOT, OXBaThIBasi BO3MOXKHOCTH BOBJICUEHHUS YyYaIIUXCS B
Pa3HOCTOPOHHIOIO TPAKTUYECKYIO SKOJOTHYECKYIO HCCIEIOBATEIBCKYIO JIEATENb-
HOCTh B Kypcax s3kojiorud, xumwuw, Omonormu, OBXK, TexHomormu, reorpaduu,
crienikypcax/(pakynpTaTuBax, a TaKkke BO BHEIIKOJIBHOM padoTe.

Munu-skcnpecc-naboparopun «[luénka-Y» B pasHbIXx MOAUGUKALMIX MPH-
MEHSIFOTCSL JUISI TOJIEBBIX M Ja0OpaTOpHBIX OKOJOTHYECKHX (XHMHUKO-IKOJIO-
THYECKUX, OMOJIOT0-3KOIOTHYECKUX H T. I1.) YUEHHYECKUX MCCIIEOBAHUN U TpakK-
THKYMOB, a TaKXe JIEMOHCTPAIlMOHHBIX SKCIIEPIMEHTOB MO JKOJOTHH, XUMHH,
ouomnoruu, reorpadun, OBXK, B cooTBeTCTBYIOMUX MPOPMIBHBIX Kypcax B CHCTE-
Max 00IIero cpeHero, mpodecCHOHATBFHOTO U IOTIOJIHUTEIBHOTO 00pa3oBaHusl.

[To3BOMSIFOT MPOBOAMTE JKCIIEPUMEHT B Pa3IMYHBIX (OpPMax OpraHU3alHUU
pabot yvammxcsi: (ppoHTaIbHOW, HHAUBUIYATBHOW M IpyniioBoii. MecToM mpoBe-
JIeHHs1 pabOT MOTYT OBITh KakK IIKOJBbHBIH KaOWHET, Tak W ydeOHas naboparopus,
TTOJIEBBIE yCIIOBHSL.

Wznenust opueHTHPOBaHBI HA YYAIIMXCS CPEOHUX W CIENHaIn3HpPOBAHHBIX
IIKOJI, YIPEKICHUH OMOIHUTEIFHOTO 00pa30BaHus, CPEIHETEXHHUECKUX YUSOHBIX

¥ PykoBOJACTBO MO MPUMEHEHMIO MHHH-3KCHpecc-mabopatopun «ITuémka-Y» ... ;
DKOJIOTHYECKHH MTPAKTUKYM: Y4eOHOE TT0COOUE ¢ KOMIUIEKTOM KapT-HHCTPYKIHH.
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3aBEJICHUH, CTYICHTOB BY30B. MUHH-3KCIPECC-IA00PATOPUM PACCUUTAHBI HA IPH-
MEHEHHE B YU4eOHOM Ipollecce HaumHas ¢ 9 kiacca o01eo0pa3oBaTeIbHOW MIKOJIBI,
XOTSI TT0 HEKOTOPBIM TeéMaM OHH MOTYT OBITh HCIIOJIh30BaHBI B 8 M AaXke B 7 Kiacce.

Munu-skcrpecc-naboparopun «ITué€nka-Y» BKIIOUEHBI B MEpeIHU 000pyI0-
BaHUs, PEKOMEHJIOBAHHOTO JUIS IIKOJBHBIX KaOWHETOB XUMHH, OHOJIOTHH, SKOJIO-
run, reorpaduu, ObXK u 115 BHEIIKOIBHOTO/IOMOTHUTEIHLHOTO 00pa30BaHUSI.

HekoTopsie Momudukanmuu MuHU-3Kcrpecc-nadboparopun «Iluénka-Y» mos-
BOJISIFOT pelllaTh 3a7[aud Ka4yeCTBCHHOTO aHaIu3a U MIACHTH(PHUKAI[UH, a TaKXKe IO~
JIyKOJIMYECTBEHHOTO U KOJIMYECTBEHHOI'O aHaJM3a XMMHUYECKUX COCIUHEHUU TeX-
HOT€HHOT'O Y MIPUPOAHOIO IPOUCXOKIACHUS B BOJAE, IOUYBEHHBIX BBITSDKKAX, BO3MY-
Xe, MMPOJYKTaxX MUTaHUs. B TaHHOM OTHOIIEHNH Hanboliee HHTEPECHBIMU MO U-
KallUsIMU MHUHH-IKCIIPECC-JIadopaTopuu i NPUMEHCHHSI B XHUMHKO-IKOJIOTH-
YeCKOM IMpaKkTuKyme sABistorcs «[Tuénka-Y/xum» u «[Tuénka-Y/mousa» .

«[Tuénka-Y/xum» — moauduKaiys, MpeaHa3HauCHHas Ui 3aHITHH XUMHUKO-
9KOJIOTMYECKON HANPABICHHOCTH CPEAHETO U MOBBIIIEHHOIO YPOBHSI CIIOKHOCTH, JUIS
OpraHm3aIy J1abopaTOPHOTO IKCHEPHMEHTA, MPOEKTHO-HCCIEAOBATENLCKIX PadoT,
MIPENONAraloIUX BEITOJTHEHUE SKCIICPUMEHTANIBHBIX UCCIEI0BATENbCKUX 3aJaHNH.

«[Tyenka-Y/mouBa» — moaunpukanus, BO MHOroM aHajornunas «[luénka-
VY/xum», OIHAKO MpelHA3HAYCHHAs JJIS WCCIICJOBAHUN XHMHKO-3KOJOTHYECKOMH
OIICHKHA COCTOSIHHSI TIOYBBI CPEIHEr0 W TOBBHIIICHHOTO YPOBHS CIIOXKHOCTH, C
HaIIPaBJICHHOCTHIO HA BOINPOCHI [IOYBOBEACHUS, arPOXUMHUHN U arpOHOMUHU, JUISL Op-
raHu3anuy JabopaTOPHOTO AKCIIEPUMEHTa, Ta00PaTOPHBIX M MPAKTUIECKUX 3aHS-
THH, OpPTaHW3allMU TPOEKTHO-UCCIIEAO0BATENhCKOW pPabOThl B IIKOJIHLHOW M BHE-
IIKOJILHOU paboTe.

Wznenust nanHpIx MOonU(pUKANUK TPUBEACHEI HA pHC. 3.

«[Tuénka-¥Y» — 0a30BbIil BapUaHT MUHH-IKCIIPECC-I1a00paTOPHH, BKIIHOUYAIO-
IUA TIMPOKUN KPYT CPEACTB KOHTPOJISI OKPYXKAIOIIEH Cpesbl NIl BBITIOJHEHUS
MPOCTBIX XUMHUKO-3KOJIOTHYECKUX aHAIM30B. PaccunTaH Ha MpoOBEIAEHUE MPAKTH-
YeCKUX pabOT 03HAKOMHUTEIHHOTO (HAYaJbHOTO), CPETHETO U MOBBIIICHHOTO YPOB-
Hell. M3penuem naHHOW MOIM(UKALMK, TTOMUMO HEMOCPEICTBEHHBIX MOCTaBOK
MOTPEOUTENSIM, YKOMILJICKTOBBIBAIOTCS MOJYJIbHBIC JTa0OpaTOPHH — TaKue Kak
«TUNoOBOH KOMIUIEKT KOHTPOJILHOTO 000pymoBaHus i Jlaboparopun «bezomac-
HOCTh JKH3HEAEITeILHOCTH | dKojiorus» (bJK3), MHOTOYyHKITMOHATRHAS JTabopa-
Topust «S1 sxomory u np. Jlaboparopust «ITuénka-VY»» He COMEP>KUT TOTOBBIX aHAIIH-
TUYECKUX PAaCTBOPOB, OJHAKO COJEPXKUT MOJMOOPKY HHIMKATOPHBIX TPYOOK COB-
MECTHO C acIUPATOPOM IS OTIPECIICHUS XUMUUECKHUX BEIIECTB B BO3AyXE, a TaK-

o [Tompobuee cm.: PykoBOACTBO MO NPHUMEHEHHIO MHHHU-IKCIIPECC-IabopaTopuH
«[Tuénka-Yy ...
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K€ KOMIUIEKT TECT-CUCTEM M TPWHAUICKHOCTEH ISl aHaiW3a BOJBI U BOJHBIX
cpen. JlanHOE M3enue MBI TaKK€ OTHOCHM K 000pYAOBaHHIO, TIOJIE3HOMY TIPH Op-
TaHW3AIHA U TIPOBEICHIH XMMHKO-YKOJIOTHYECKOTO MPAKTHKyMa.

PucyHok 3. MuHu-akcnpecc-nabopatopum «lMuyénka-Y»:
a, 6 — n3pgenusa B moamdukaumax «Muénka-Y/xum» n «Myénka-Y/nousa,
B — BWA M3OENWI B 3aKPbITOM KOHTEHEpe

Bompmot  omeir mpuMmenerms uimenuit  «[lu€nka-Y/xum» u  «lluénka-
Y/mouBay u apyrux MoaudUKaiuii HAKOIUICH B 00pa30BaTENIbHBIX YUPEIKICHHUIX
Poccuu Ha mpakTHUECKUX 3aHATHUSAX MO SKOJOTHH, XUMHUHU C 3JIEMEHTAMH KOJIOTHUHI
(M3yueHne XUMHYECKOro cocTaBa BOIbI U Bo3ayxa), OBX (omenka ¢akTtopoB xu-
MHUYECKON OMAacHOCTU U AXOBIO). W3nenus npuMeHsI0TCA Ha CIelUaJIM3UpOBaH-
HBIX MHTETPUPOBAHHBIX U 3JICKTUBHBIX Kypcax MPU FHAPOXUMUYECKUX HCCIIEIOBA-
HUSX, OI[CHKE 3KOJIOTHYECKOTO COCTOSIHHS ITOYBHI (10 KUCJIOTHOCTH, CTEMIEHH 3aC0-
NEHHOCTH W Jp.), WCCIEIOBAaHUHM AaHTPOIIOTEHHOTO 3arps3HEHHsI BO3JyXa aBTO-
TPAHCTIOPTOM, MIPHU TUAPOOHOTIOTUIECKIX UCCICTOBAHUSAX | T. T.

WManemus «I[Tu€nka-¥Y» Bcex MoamduKanuii He TMOMISKAT 00S3aTSIBHBIM Ca-
HUTAPHO-3MTHIEMHUOJIOTHIECKOH SKCTIepTH3E U IEKIapUPOBAHAIO COOTBETCTBHS.

1" AXOB — aBapuiiHOE XHMHYECKH OMAcHOE BemecTBO (cM. ClIoBaph TEPMIHOB).
" https://u-center.info/.
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2.3.2. TexHUuecKkue AaHHble nsaenui

OYHKITMOHALHEIE ToKa3aTenu. MuHu-sKenpecc-nadoparopun «lTuaénka-yY»
OCHOBHBIX MOAW(HKANNN 00ECIIeYNBAIOT BBHIMMOJHEHUE SKCIEPUMEHTAIBHBIX HC-
CIIEIOBATENCKUX 3a7lad 10 ONpeAeNICHHIO ITOKa3aTeNel, MperyCMOTPEHHBIX
HACTOSIINM MPAKTHKYMOM, C XapaKTEPUCTHUKAMH COTIIACHO Ta0II. 5.

Tabnuuya 5 — OnpepensieMble MoKasaTenu, MeToAbl aHanu3a BOAHLIX NMPO6 u
XapaKTepUCTUKU MPU UCNOJSIb30BaHUM B XMMUKO-IKOJSIOTMYECKOM MPaKTUKyMe MUHU-

akcnpecc-naboparopun «lM4yénka-Y»

MpumeHsiemble

AHanusupyemble coeauHeHUs/3arpsa3HUTeNnn

OBwexr aKcnpecc 3 A
”ccneAOBaHMﬁ p «|-|'~IeJ1Ka- «n‘-lenKa- «n‘-lénKa-y»
cpeacTsa Yixnm» Y/nouBa
1 Bo3gyx, Mo- MHavKkaTopHble CO,, SOy, O, He BbinonHsetca | CO2, SO, NO»,
OenbHble XMMU- | Tpy6KM, COBMECTHO
Yeckue 3arpsis- |c acnMpaTtopom
HeHus Bo3ayxa
y TecT-cuctema NH3 NH3

«AMMUAK»

2 Bopa, mo-
AenbHble XUMU-
yeckune
3arps3HeHnst
BOAbI

TecT-cucTembl

AKTUBHbIN xNop,

AKTUBHbIN XNop,

AKTMBHbBIN XNop,

3 lNou4BeHHbIE
BbITSXKKW, MO-
nenbHble XMMn-
Yyeckue 3arpss-
HEHUSA NOYBbI

Fe obuee, Fe obwee, NO3, |Fe obuiee,
NOs, Cr (VI), Cr (VI), pH NOs~, Cr (VI),
pH pH
TecToBbIE COs*, HCO5, |COs*, HCOs, He BbinonHseT-
n aHanutnyeckne |CI, SO42", cr, SO42", cA
pacTBopbl obLas xect- obLwas xect-
KOCTb, pH KOCTb, pH
TecT-cuctemsl AKTUBHbIN XN0Op, |AKTUBHBINA XNOp, | AKTUBHbIA XI10P,
Fe obuiee, Fe obuee, Fe obulee,
NOs~, Cr (VI), NOs, Cr (VI), pH [NOs7, Cr (VI),
pH (kucnor- (kmcnoTHoCTb pH (kncnot-
HOCTb MOYB) noy.) HOCTb NOYB)
TecToBblE COs*, HCOs™, |COs*, HCO4, He BbINONHsIET-
v aHanuTuueckme |CIT, SO, pH  [CIM, SO, pH cs
pacTBopbl (KMCNOTHOCTB, (KMCNOTHOCTB,
3aCONEHHOCTb  [3aconéHHocTb

no4e, coaepxa-
Hue conen Ca un
Mg no obwei
YKECTKOCTU B
NOYBEHHOW Bbl-
TSDKKE

no4e, coaepxa-
Hue conen Ca un
Mg no obuei
YKECTKOCTM B MOM-
BEHHOWN BbITSXKKE)
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OkoHyaHue mabn. 5

MNpumeHsieMble AHanunsupyemble coeanHeHUus/3arpsasHuTenm

Obnekr 3Kcnpecc 3 a

nccnenoBaHui ) «Muénka- «Muénka- a
cpeacTea YIxum» Y/nouBa «Muénka-Y»
4 Conu n cbiny- | TecT-cuctemsl AKTUBHbIN XNOp, |AKTUBHBINA XNOp, | AKTUBHbIA XI10P,
4Yne cpeabl Fe obuee, Fe obuwee, NO3, |Fe obuiee,
(ynobpeHus, NOs, Cr (VI), Cr (VI), pH NOs~, Cr (VI),
AXOB, conu pH pH
€13BECTHOro
RenssecTHor TecTOBbIE U aHa- COsz’, HCOg3, COsz’, HCOg3, He BbinonHsaeT-
NPOUCX0XOEHMS = o = o
v ap.) nutnyeckme pac- |Cl7, SOq4 CI', SO4 ca
TBOPbI

5 OBoLuu, TecT-cuctema NO3~ NO3~ NO3~
PYKTHI, COKM «Hwutpat-Tect»

JlaHHbBIE O MOKa3aTeNdax MpPU KOJIMYECTBEHHOM aHaJU3€ BOJABI M BOJHBIX BBI-
TSOKEK ¢ IPUMEHEHHEM MHUHH-3Kcrpecc-nadboparopuit «[Tuénka-VY/xum» u «[Tuén-

Ka-Y/1mo4Bay MpUBECHBI B Ta0M. 6.

Tabnuya 6 — OCHOBHble XapaKTEPUCTUKM MUHU-3KcNpecc-nabopaTtopun «M4yén-
Ka-Y/xum» u «Myénka-yY/nousa» npu KONM4eCTBEHHOM XMMUYECKOM aHanuse

OnpeaensieMble KOMMNOHEHTbI

HOnana3oH onpeaensie- Ucnonb3yemblie
MbIX KOHLeHTpauun® mMeToabl

KapGoHaTbl 1 ruapokap6oHaTsl (COs”,
HCO3"), B BOAE 1 NMOYBEHHOW BbITSKKE

30 mr/n n 6onee

TuTpumeTpryeckuin

OGLast XECTKOCTb, cymma Ca”" n Mg?*

3,5-10 °XK (Mmonb/n akB.) | TuTpumeTpryeckuit

pH (BomopoaHbIi nokasatens) -Ig[H"], 4,5-11,0 BusyansHo-

B BOAE 1 MOYBEHHON BbITSHKKE KONopUMeTpUYecKunii
CynbdaTbl (SO42‘), B Boge 1 noyseHHown | 30 mr/n n 6onee TuTpumeTpryeckuii
BbITSXKKE

Xnopwuabl (CI7), B Boge 1 NoYBEHHON 10 mr/n v 6onee TUTpuMeTpuYecKnin

BbITAXKE

* [nanasoH onpefensieMblX KOHLEHTPauui NpuBegéH OPUEHTUPOBOYHO M MOXET ObiTb
pacLuMpeH NocpeacTBOM pa3baBneHus (ynapusaHms) aHanmavpyembix npoo.
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ITonpoOHEe O TEXHMYECKUX XapaKTEPUCTHKAX M COCTaBE MHUHH-IKCIPECC-
nabopatopuii «ITuénka-V/xum» u «Ilaémka-Y/mousa», a Tak:ke 0 METOIUKE yIeO-
HOTO MPUMEHEHHUS M0 HAMPABICHUSIM YUCOHBIX SKOJOTHUCCKUX UCCICTOBAHUMA CM.

12
B PYKOBOJCTBE

2.3.3. XapaKTepucTuka yuebHoro npumeHeHUa MMHU-3IKCNpecc-
nabopartopuit «Muénka-y» B XMMUKO-3KONIOTMUHECKOM

NPaKTUKyme

XapakTepucTrka y4eOHOro nmpumMeHenus uznenuit «[luénka-Y» B mMoauduka-
musix «[Tuénka-Y/xum» u «[luénka-Y/moysa» BO MHOTOM OJiM3Ka MPUBCASHHBIM
cBefeHuIM s Kimacc-komiutekta IIX3JT (em. m. 2.1.2). [Tpu 3ToM clemyer yIuThI-
BaTh pa3inyne B (YHKIHMOHAIBHBIX BO3MOXKHOCTSIX 3THUX HM3IEeNui (y TOCIEIHEro

PucyHok 4. NpuHaanexHocTn
N1 KONIMYECTBEHHOIO
MMAPOXMMUNYECKOTO aHanm3a
13 coctasa
MuHK-nabopaTtopum
«Muyénka-Y/xnmy»

CYLIECTBEHHO ILIUPE CIIEKTpP ONpEAEIIEMBIX MOKa3aTe-
Jier, cM. Tabi. 1 U 5), a Takke METOINIECKUE OCOOCH-
voctu wu3nenus LIXDJI, kotopoe sBIsSeTcs Kiacc-
KOMIUTEKTOM W BKJIIOYAeT B YHCIE APYTHX CPENCTB
OCHAILICHUS TakkKe HaOOphl [UI1 XHMHUKO-3KOJIO-
THYECKOTO MPaKTUKyMa yqanmxcs (M. 1. 2.1.4).
MeToap!l  KOIMYECTBEHHOTO T'HJIPOXMMHYECKOTO
aHaJM3a BOJBI M BOJHBIX IOUYBEHHBIX BBITSDKEK C I1O-
MOIIBIO0 AHATUTHYECKUX PEareHTOB, PACTBOPOB U MpH-
Ha/IJIe)KHOCTEH OCHOBAaHBI HAa XMMHYECKHUX PEaKIHIX
OIIPEAEISIEMBIX KOMIIOHEHTOB B BOAE (BOIHOM BBITSDK-
Ke€) C peareHTaMH, COJCP KAIINMHUCS B aHAIUTUIECKUX
pacTBOpax M3 COCTaBa MHHH-IKCIIPECC-1a00paTopuu
«[Muénka-Y/xum» (puc. 4). T'oToBble aHaIMTHYECKHE
pPacTBOPHI UMEIOT CHENHANIBHO MOJO0PaHHBIA XUMHUYe-
CKHil cOCTaB, a MX JA00aBJIEHUE K aHATU3UPYEMOU TIPO-
0e IpOBOAUTCS C UCIOJIB30BAHHEM MEPHOH XUMHYE-
CKOW TOCYZBI (ITOTMMEPHOH OO CTEKIITHHOW). AHa-
JIU3 BOJHBIX PAaCTBOPOB M BBITSXKEK BBIMOJIHSAETCS MO-
JIEBBIMH METOJAMH, TMO3BOJIIOIUMHI KOJIHYECTBEHHO
OTIpeNIeNATh XUMHYECKHH COCTaB MpOObI Hermocpe-
CTBEHHO Y BOJIHOTO 00BEKTA, B TIOJIEBBIX YCIIOBHUSIX.

'2 PyKoBOJICTBO 110 MPHMEHEHHIO MHHH-3KCHpecc-TabopaTopun «ITuémka-Vy ...
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2.4. TECT-KOMMNANEKTbI U TECT-CUCTEMbI ANA XUMUYECKOIO
KOHTPO/1A BOAbl U BOAHbLIX MOYBEHHbIX BbITAXEK

TecT-KOMILIEKTBI MPEACTABISIOT COOOW MOPTaTUBHBIE KOMIUIEKTHI IS BBI-
MOJIHEHUSI KOJIMYECTBEHHOTO MJIH MOITYKOJINYECTBEHHOTO XUMHUYECKOTrO dKCIpecc-
aHaym3a (BOJBI, TOYBEHHOM BBITSKKM) HA COZEP’KaHUE OJHOTO BEIIeCTBA (TPyTITHI
OJTHOPOJIHBIX BEIIECTB) B MOJIEBHIX, JIAOOPATOPHBIX U IMPOMU3BOJCTBEHHBIX YCIIO-
BusX. [IpeacTaBisiroT coO00l KOMITAKTHO YJIOKEHHYIO B KOHTEHHEP-YKIIAIKy IOJ-
OOpKY TOTOBBIX pacxoaHbIX MaTepuanoB Ha 50—100 aHaIM30B, MPUHAICKHOCTEH,
0o0opynoBaHMs M TOKYMEHTAllMd. B cocTaB TecT-KOMIUIEKTa BXOAUT BCE HE0OXO-
IMMOE NJis BHIOJNHEHHUS aHAJIW3a: PACTBOPHI PEAreHTOB W WHIUKATOPOB, TECT-
CHCTEMBI, OyepHbIe pacTBOPHI, KalCyIMPOBAHHBIE XUMHKATHI, ITOCY/Ia A7 0TOOpa
Y JI03MPOBAaHMA MPOO (MEpHBIE CKISHKW W MUTETKH, MATIETKHA MOJIUMEpPHBIE, MPO-
OWpKH, CKIISTHKHU JJISl XpaHEHHs SKCTPAKTOB), MPUHAUICKHOCTH, WILTFOCTPHUPOBAH-
HOE PYKOBOJCTBO C METOJIMKOW BBIIIOJIHEHUSI aHaNIK3a. TeCT-KOMILIEKT OTJIMYaeTCs
OT MHHHU-3KCIIPECcC-1a00paTopur KOMIIAKTHOCTBIO, YIOOCTBOM H MPOCTOTOH B HC-
M0JIb30BaHUH.

TecT-KOMIUIEKTHI AJi KOHTPOJIS BOJIBI SIBIISIFOTCS. OPUTHHAIBHBIMHA KOMILIEKT-
HBEIMH  u3zienusmMu, npomsBomguMbiMH 3A0 «Kpucmact» mo TY 2643-600-
82182574-14. NanHble u3aeiausi TPOU3BOISATCS IO 3apEeTUCTPUPOBAHHBIM TOBAp-
HbIM 3HaKoM «Kpucmacy.

TecT-KOMIUIEKTBI (pPUC. 5) MO3BONAIOT BBINONHATH XMMHYECKUI aHAIM3, Kak
MPaBUJIO, C HMCIOJIh30BAHUEM YHU(DUIIMPOBAHHBIX THIIOBBIX WM MOAM(DUITUPOBAH-
HBIX METOJWK Ha OCHOBE CTAaHIAPTHBIX METOMOB (TIpuBeIcHBI B Tabm. 1), a Takxke
TECT-METO/I0B. TecT-KOMIIJIEKTAMU MOT'YT YKOMIUIEKTOBBIBATbCS Pa3IMUYHbIC YKIa/-
kn. [logpoOHble ommcaHWs METONOB aHATW3a MPUBENCHBI B TMOApAa3eNax, MOCBS-
MIEHHBIX OMPENIEICHUIO COOTBETCTBYIOIIMX MTOKa3aTenei (pasaenst 6—9).

TecT-KOMIUIEKThI UCTIOJIB3YIOTCS ITPU IKOJIOTHYECKOM, aHATUTHYECKOM, CaHU-
TapHOM M BOJHO-XMMHUYECKOM KOHTPOJIE, BOJONOATOTOBKE, THUIPOJIOTHYECKUX,
M3BICKATEeNbCKUX U ApyTrux padorax. X mpumMeHeHne MO3BOISIEeT B MAaKCUMAIbHOM
CTENIEHW CHU3UTh PACXOAbl Ha IPOBEACHHE OINEPATHUBHOIO  CAHUTAPHO-
XUMHUYECKOr0, SKOJOTMYECKOTO U TEXHOIOTMYECKOTO KOHTPOJISL, OCYIUECTBISATh €TI0
0e3 TpUBIIEUYCHHUST BRICOKOKBATU(HUIIMPOBAHHBIX COTPYAHUKOB H JIOPOTOCTOSIIIETO
0o0opynoBaHusl Kak B 1a00OpaTopuu, Tak U BHE €€, HEMOCPEACTBEHHO HA MECTE OT-
0opa mpoo.

TecT-KOMIUIEKTHI MOTYT 3G (GEKTHBHO HCIONB30BaThCS B COCTaBE Pa3IHYHBIX
YKIIaI0K, 00pa3ys yIoOHBI MHCTPYMEHTapUil TSI MHOTOKOMITOHEHTHOTO aHain3a
(mammpuMep, B COCTaBe paHIIEBOH MOJEBOW JTaOOpATOPHH HUCCIETOBAHUS BOJTOEMOB
HKB-P u HKB-Pwm, cwm. puc. 5, 6).
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PucyHok 5. BHellHWI BUO HEKOTOPbIX TECT-KOMMIEKTOB U TECT-CUCTEM ANS aHan13a BoAbl:
a — TeCT-KOMMNIEKTbl PasfMYHOro TUna;
© — TecCT-KOMMNNEeKTLl B COCTaBe paHLEeBON nonesow nadopatopum mogenn HKB-P;
B — TE€CT-CUCTEMbI,  — TEeCT-KOMMNINEKT «I'Ipo3paqucn: N MYTHOCTb»

Bnaronapst 3pGEeKTUBHOCTH W MPOCTOTE MPUMEHEHUA, 0OCCIICUCHHOCTH HII-
JIOCTPUPOBAHHON HMHCTPYKIIMEH, PYKOBOJACTBAMH M IMOCOOMSMU MHOTHE TECT-
KOMILJICKTHI ITUPOKO MPUMEHSIIOTCS TakkKe B chepe 00pa3oBaHust MPH BHITOJTHEHUH
Pa3HOOOPAa3HBIX MPAKTHK, J1A0OPATOPHBIX PabOT, y4eOHO-HAYUHBIX MCCIICI0BA-
TCJIIBCKUX U MPOCKTHBIX pa60T. TecT-KOMILIEKTEI ABTOHOMHBI, HE Tpe6y}0T HUCTOY-
HHUKOB BOJIOCHAOKEHUS M 3JICKTPOCHAOKECHHUS.

HanmeHOBaHHUS TIOCTABISIEMBIX TECT-KOMIUICKTOB IS KOHTPOJIS MHUTHEBON U
MPUPOIHOM BOJIBI IPUBEICHBI B TaOI. 7.
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Tabnuuya 7 — HanMmeHoBaHUs TeCT-KOMMNNEKTOB AJ1Sl aHanu3a NnuTbLeBoMn U npm-
poaHon BoAabl

Howmep Ne Homep
Ne n/n HanmeHoBaHue 3aKasa nl;1 HanmeHoBaHue 3aKasa
(apTukyn) (apTukyn)
1 |AKTMBHBIV XITOp 6.143 19 Obias xecTrocTb OXK-1 6.180
(kanenbHoe TUTPOBaHME)
2 |AnomuHui 6151 | 20 |QOWanxEcTkoCTb (00~ | g 4a5
€MHOe TUTpOBaHue)
3 |AmMoHMiA 6.148 21 |OWCnIAeMOCTE NEpMaK- | g 44q
raHaTHas
[Byokucb yrrnepoaa Macno v HedTenpoayk-
4 6.191 22 6.150
arpeccuBHas Tbl B BOZE
5 [iByok1Cb yrnepoaa cBo- 6.195 23 pH (BogopoaHbIv noka- 6.160
6ogHas 3aTenb)
g |MByokuce yrnepona B 6.171 24 |pH, AMMOHMit 6.148.4
BOAE
YKeneso obLiee 6.190 25 |[pH, OX, AMMOHWMI 6.148.3
8 |Kanbuun 6.147 26 |MAB-A 6.152
g |Kapborartsl, wEnoy- 6.170 27 |Ceuren 6.159
HOCTb
10 Kmtznopon pacTBOpEH- 6.081 28 CepoBogopog v Cynb- 6.168
Hbi 1 BINK dunabl
11 |KucnotHocTb 6.176 29 |Cynbdathl 6.142
12  |KpemHun 6.179 30 [DeHonbl 6.163
13 |Mapraney 6.192 31 |dopmanbaervg 6.164
14 [(Megb 6.191 32 |PocdpaThl 6.240
15N OC™ RRRREF 6.153 33 |®ropuas 6.155
HOCTb
16 [Hukensb 6.194 34 | Xnopwvabl 6.144
17 |[HwuTpaTthbl 6.145 35 |LBeTHOCTb 6.157
18 [HuTpuTh 6.149 36 |UuHk 6.193

NMpumeyaHue. lMonHbIN NepeyveHb TECT-KOMMIEKTOB AOCTYMEH
canTe https://christmas-plus.ru.

Ha WHTEepHeT-
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Meroauka TpUMEHEHHs TECT-KOMILUICKTa (METOAMKA aHalld3a) MPUBEJCHA B
MacropTe Ha TECT-KOMIUIEKT W (WJIM) B HACTOSIIEM pPYKOBOJACTBE, KapTax-
WHCTPYKIUSX, IPYTOH COMPOBOANTEIHHON JOKYMEHTAITUH (ECIIN IPEyCMOTPEHA).

OcHOBHbBIE TeXHHYECKHE XaPAKTEPHCTUKH TeCT-KOMIJIEKTOB

« XapaKTepUCTHKH METOJOB aHATH3a CM. B PyKOBOJACTBE ~ HIIM APYTHX HH-
(hopMaIMOHHBIX UCTOYHUKAX (HOMEP METOJIa COOTBETCTBYET apPTUKYITY H3ACIHS).

* [IpogomxurenbHOCTS aHaiu3a — oT 1 10 30 MuH.

» Cpoku rofHOCTH — HE MeHee 1 roza.

* TecT-KOMIUIEKTHI U1 aHAIN3a BOJBI 110 PACXOAYyEMbIM MaTepHajIaM paccdu-
TaHbl 00b19HO Ha 100 aHANMH30B.

* ["abapurHbie pazmeps! ykiaaakd — oT 170 X 90 x 80 mm 1o 510 x 260 x 230 mMm.

* Macca — ot 0,2 10 4,0 k.

MpumeyaHue. TeXxHUUECKUE XapaKTEPUCTUKN NPUBEAEHBI OPUEHTUPOBOYHO.

TexHU4YecKkHe JaHHBIC U COCTaB MOCTABISAEMBIX TECT-KOMILJICKTOB MPUBEICHBI
B MIPUJIAraeMoM K M3JICIUSAM COMPOBOAUTEILHON TOKYMEHTAIHH.

Bce TecT-KOMIUIEKTBI 00eCIeueHbl KOMILIEKTAMU TIOMOJHEHHSI (3aKa3bIBAKOT-
Cs OTAEIBHO).

TecT-cucTeMBbI TPEACTABIAIOT c000M HanboIee MPOCThIE CPEACTBA CUTHAb-
HOT'O WM IOJYKOJIMYECTBEHHOIO0 XMMHUYECKOro aHainu3a. CoueTaror B cebe Makcu-
MaJIBHYIO 3KCIPECCHOCTh aHalIN3a, MIPOCTOTY MPHUMEHEHUS, HAIJIAHOCTD Pe3yJiib-
TaTa, J0XOAYUBOCTh U JJAKOHMYHOCTh MHCTPYKLHUHU. TecT-CHCTEMBbI MPUMEHSIOTCS
KaK CaMOCTOATENIHO, TaK U B COCTaBe 0ojiee CIOKHBIX MOPTATUBHBIX M Jlabopa-
TOPHBIX METOJ/IOB M CPEJICTB (TECT-KOMILICKTOB, KOMILIEKTOB-JIA00paTOpHii, H3Me-
PHUTEIBHBIX KOMIUIEKTOB).

B XuUMHKO-5K0JIOTHYECKOM NPAaKTHKyMe MPEAyCMOTPEHO MPUMEHEHHE TeCT-
cucrembl «Hutpat-Tect» B pabota Ne 6 mo omnpenesneHHI0O HUTPAT-aHUOHOB B BOJE
U TOYBEHHBIX BBITSDKKAX, NPUBEAEHHON B HacrosAmeM nocodun. HomeHkmarypa
HEKOTOPBIX TECT-CUCTEM, UX XapaKTEPUCTUKHA M BO3MOXHOCTH NMPUMEHEHHUS B XHU-
MHKO-OKOJIOTHIECKOM MPAKTHKYME OMMCAHBI B HACTOALIEM nocoOMH M B IPYTuX
METOANYECKHUX PYKOBOICTBAX .

1> PykoBO/ICTBO MO aHAnmM3y BOjbL. IIUThEeBAs U IPHPOIHAS BO/A, TOUBEHHBIE BHITSIK-
ku. CIIO., 2018.

¥ Cwm., manpumep: PyKOBOJACTBO MO TPUMEHEHHIO MHHH-3KCTPECC-Tab0paTopuu
«ITuénka-Y» ... ; PyKoBOACTBO 110 CAHUTAPHO-NIUILIEBOMY AHAIU3y C IPUMEHEHUEM IIOpTa-
TtuBHOTO 060pynoBanus. CII6., 2020. ; [IpakTukyM O OIEeHKE KadecTBa M 0E€30MacHOCTH
MUIIEBBIX ITPOJAYKTOB.
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3. ObLLUME NPABUJIA PABOTbI B MPAKTUKYME
N MEPbI BE3SOIMNACHOCTH

3.1. ObWAA UHOOPMALUA O MEPAX BE3OMNACHOCTH
MPU BbINOZTHEHUU SKCNEPUMEHTAJIbHbLIX 3AAAMH

B TpeboBanusax HopmatuBHOTO AokymMeHTa — CanlluH 1.2.3685-21" yKaza-
Ha HEOOXOJUMOCTh COOIOICHUST O0YYAIOIIMMHUCS MPABHI TEXHUKU 0€30MaCHOCTH
BO BpeMsi pabOThl ¢ XUMHYECKHMHU PEaKTUBAMH. DTO SIBISICTCS BaXKHEHIINM YCIIO-
BHEM 3/10pOBbEcOEperaronieil 1 310pOBLECO3HUIAIONICH IEATETHPHOCTH B COBPEMEH-
HOH cucTeMe 00pa3oBaHws.

Jlnis BBIONHEHUSI NPEeAyCMOTPEHHBIX B HACTOSIIEM HPAKTUKYME SKCIEepH-
MEHTAIILHBIX 33j]]ad B KaOuWHeTe XUMUM (y4eOHOW j1abopaToOpuH) CilelyeT HMETh
MakeT MHCTPYKUMH, 0 oXpaHe Tpyda Hpu paboTe B KaOMHETE NpPU MPOBEACHUH
JEMOHCTPALMOHHBIX OMNBITOB, JJAOOPATOPHBIX M MPaKTHYECKHX 3aHATHH, pa3zpado-
TaHHBI B cooTBeTcTBUU C [lpmkaszom Muntpyma Poccunm ot 29.10.2021 roma
Ne 7721 (c m3Mm. ot 17.03.2022) «O0 yTBEp>KIECHUN OCHOBHBIX TPEOOBAHHM K TIO-
PsAKY pa3pabOTKU M COIEPXAHUIO IPABWJI U MHCTPYKIMH IO OXpaHe TpyHa, pas-
pabateiBaeMbIX paboTomarenem», BerymuBmuM ¢ cwry 01.03.2022 roma, pasme-
nom X TpynoBoro xomekca PD; c¢ yuerom CanlluH 1.2.3685-21 «Canurapho-
SMHUAEMHOJIOTHUECKIE TPEOOBaHMS K OPraHU3alUsIM BOCIIMTAHHUA U OOydYeHHs, OT-
JIbIXa ¥ 037I0POBJICHUA I€TEl U MOJIOJIEKI» U YTBEPKICHHBIH MPHUKa30M TUPEKTO-
pa 00pa30BaTEIbHOTO YUPEKACHHS.

[IpumensieMoe B IIKOJIBHOM XHMMKO-3KOJIOTHYECKOM IPAKTHKYME 000pymo-
BaHue (xiacc-komriekt LIX3JI, munu-s3kcnpecc-nadoparopust «Iluénka-Y/xum»
(«ITuénka-Y/mouBay), TeCT-KOMIUIEKTBI, TECT-CUCTEMbI) HE COAEPIKAT SIIOBUTBHIX U
aBapUIHBIX XMMHYECKH OMACHBIX BeUIecTB. B cocTaB peareHTOB M pPacTBOPOB, a
TaKe TOTOBBIX UHIIUKATOPHBIX CPEJICTB BXOJAT B MAJIBIX KOJINYECTBAX OTACIbHEIC
XUMHUYECKHE BEIECTBA, KOTOPBIC B YCIOBUAX KaOWHETA MM yIeOHOH TabopaTopuu
HE IPEACTAaBJIAIOT ONACHOCTH JUIA YYaIIMXCS M NPENojaBaTessl IpU yCIOBUH CO-
OmroeHust Mep 0e30MacHOCTH, NPUBEAEHHBIX B HACTOSILEM ITOCOOMH M HaclopTe
Ha U3jemue.

PaboTta ¢ mopraTMBHBIM 00OpYIOBaHHEM B MPAKTHKyME JOCTaTOYHO Oe3-
ornacHa eié u noTomy, uro:

!5 CanlTuH 1.2.3685-21 «'urueHnYecKkre HOPMATHUBBI H TPeBOBAHHS K 00ECIIEUESHHIO
6e3onacHoCTH ¥ (1K) OE3BPEAHOCTH IS YelloBeKa (pakTopoB cpeibl OOUTaHUsDY
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* BCC pa6OTbI BBIMIOJIHAIOTCA MOJ PYKOBOACTBOM YYHUTEIA CO CTPOTrUM CO-
OJIFOICHUEM TIpaBUII 0€30MTACHOCTH, MPEABIBISIEMBIM K padoTe yJamuXxcsi B KaOu-
HETax XMMUHU B YPOUHOUH M BHEYPOUHOI JICITENbHOCTH;

* W3JIENIUE HE COJCPKUT OOJIBIIOTO KOJMYECTBA OMACHBIX XUMHUYCCKUX Be-
IIECTB U HEe TPeOyeT CrenuaIbHON yYTHIN3AIHH OCIIE SKCIICPUMEHTOB;

¢ BC€ onepanuu, KOTOPbIE MOI'YT OBITh OIACHEI IJId ydaluxcs, OTMCYCHBI
NpUMCYaHUAMA W PUCYHKaMH, OGHCFLIaIOHII/IMI/I HUX Y3HaBaHWC W IIOHUMAHHC
Ha/IJIC)KAINETO BBIMOIHEHUS paboThI;

* W3JEHE HE COMCPIKUT MOXKAPO- U B3PHIBOOMACHBIX BEIIECTB, & TaKkKe 00-
pasyroIuX TaKHe COSIMHEHHUS B TPOIECCE BBITIOJIHECHUS YKCIIEPUMEHTOB;

* TOCYJla U MPUHAJIC)KHOCTH, BXOASIIUE B HA0OP, M3TOTOBIICHBI U3 BHICOKO-
Ka4eCTBECHHBIX MaTepHajOB, OTBEYAIOT TPeOOBAHUSIM 0E30MaCHOCTH TIO OPraHo-
JICNTUYCCKUM, CAHUTAPHO-XUMUYCCKUM, (1)H31/IKO-I‘I/IFI/ICHI/ILIGCKI/IM 1 TOKCHKOJIOTO-
TUTHEHUYECKUM MTOKA3aTeIIsIM.

TeM He MeHee BBITOJHEHUE SKCIIEPUMEHTANBHBIX UCCIIEA0BATEIbCKUX 337124,
MOJIrOTOBKA K HUM W YTHJIH3AlUs CBS3aHBI C KCIOJh30BAHHEM TMOTEHIMATIBHO
OIMACHBIX W BPEIHBIX BEIIECTB M CTCKJISTHHOMN TOCY bl (POOUPKH, CKIISTHKH, KOJIOBI
u z1p.). [loaTroMy mpu MpoBeleHUH TPAKTHKyMa CJIeqyeT TIIATebHO COOII0AAThH
06HII/IC MEPBI 6e3OHaCHOCTI/I, NPUHATBIC TPU BBIIIOJHCHHN AEMOHCTPAlIMOHHBIX
SKCTICPUMEHTOB M (DPOHTATBHBIX MPAKTHYECKHX PA0OT KaKk B YPOUHOM, Tak U BO
BHEYPOYHOU paboTe, a UMEHHO:

* 000¥ KCMEPUMEHT MeJarory cieayeT pacCMaTpUBATh KakK MOTCHIHAb-
HO ONACHBIN, TaKXKe HYKHO BBIICIATH ONEPAIUU, KOTOPBIE MOTYT MPEICTABIIAThH
TMOBBIICHHYTO OITACHOCTD MJIA YUaIlIUuXCs,

® ydamuecs JOJIKHBI OLITH JO0CTAaTOYHO YOAJICHBI OT MECTa IMMPOBCACHUA JIC-
MOHCTPAIIMOHHOTO JKCIIEpUMEHTa (He MeHee 4eM Ha 2,5 M), Ho 0e3 CHHKEHUS €To
HATJISITHOCTH;

* BO BpeMs DKCIEPHMEHTA ClieyeT 00s3aTeIbHO MPUMEHSITHh CPEJCTBA
VHJIMBUIYaJIbHON 3alUTHI (MPOBOSAIINN 3KCIIEPUMEHT JIOJKEH OBIThH B 3aIUT-
HBIX OYKaX MW PE3HMHOBBIX MNEPUATKAX, YTO ABIACTCA 06pa3u0M l'[paBHHBHOﬁ
paboThl);

* 00y4aeMbIM MOTYT OBITh MPEII0KEHBI TOIBKO T IKCIIEPUMEHTBI, KOTOPhIC
MPEBAPUTEIHHO BBITOIHEHBI MPEMOaBaTeNIeM WIN JTa0OPAHTOM, MIPU 3TOM YETKO
OBLTH OTpeieNieHBl HAHOOJIee CIIOYKHBIC OTEPAIUU U TIIATEIHHO OTPAbOTAHbI TIPH-
€MBI UX BBIMIOJIHCHUS.

Ocoboe éHumanue HeoOX00UMO 0OpamMums HA COOI00eHUE NPABUT
mexXHUuKu 0e3onacHocmu U NnoOOepHcanHue OUCUUNIUHBL 6 Zpynne
yuawguxcs.
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CIHUCOK peakTHBOB, UCTIONB3YEMBIX TPU ONpPEAEICHUIX, U UX CBOICTBA MpH-
BE/ICHBI B COOTBETCTBYIOIUX METOIMKAX U MACTIOPTE H3JIENHSI.

Omneparnui mpu TPUTOTOBIICHHHM PAcCTBOPOB W TPU TPOBEACHHWH aHAIU30B,
TpeOyIomre MOBBIIIEHHON OCTOPOXXHOCTH M TIATENFHOCTH, 0cO00 TIOMEYEHHI B
TEKCTE OIMCAHWH OTIPEACIICHHUI U B TIACTIOPTaX HA TECT-KOMILIEKTHI.

Bce peaktuBsl, koTopeiMu ykoMmIuiekToBana [IIX3JI, ciaexyer XpaHuTh B rep-
METHYHBIX EMKOCTAX W NPH MPUTOTOBICHUH COOTBETCTBYIOIIUX PAaCTBOPOB CO-
OnrolaTh TMpaBWJA TEXHUKH O€30MaCHOCTH, MPEAYCMOTPEHHBIC JUI XHMHKO-
aAHAMTHYECKUX PadoT.

YuuteiBas, 9T0 MHOTHE y49cOHBIE KaOWHETHI MOTYT OBITH HE 00OpYIOBaHBI
MIPUTOYHO-BBITSDKHON BEHTHJISAIMEH, OIBITHI CIEAYeT MPOBOJIUTH HA y4eOHO-
12a00paTOPHOM CTOJIE B XOPOIIO [TPOBETPHUBAEMOM TOMEILICHHH.

3.2. PAKTOPbI ONMACHOCTHU NPU BbINO/IHEHUN PABOT

CobOmoaenne U yuér TpeOOBaHUi 0€30MaCHOCTH NPY aHANU3aX MOXKET IOKa-
3aTbCA U3JIMIIHUM U HCHIPUATHBIM JICJIOM. OI[HaKO €CJIK MPEATI0JIaracTcsa paGOTaTL
C XMMHYECKUMH BEIIECTBAMH, CTEKJITHHOW IMOCYZI0N 1 TpHOOpamMu, a TakKe IHIIe-
BBEIMH TPOAYKTaMH (CBIPbEM), CIIEIYET MPEICTABIATH OCHOBHBIE (h)aKTOPHI OMACHO-
ctu. K HUM oTHOCATCS:

¢ JIIonagaHue JaJICKO HE 663Bpe[[HbIX XUMHWYCCKUX BCIICCTB (BO3MO)KHO, CAKUX,
TOKCHUYHBIX WJIA BOOOIIIE HE3HAKOMBIX) M PACTBOPOB HAa KOXKHBIC TIOKPOBBI, CIIN3UCTHIC
000JIOYKH, B THIIEBAPUTEIBHBI TPAKT M OpraHbl JIBIXaHHsS, a TAKKe Ha OJCKIY,
TIPEAMETHI TOJIh30BaHUS W 000pYyIOBaHHE. DTO MOXKET 00EpHYTHCS HENPHUSITHOCTIMH
HE TOJBKO JJISl BaC CaMuX, HO ¥ JUIS BAIlIMX KOJUIET, IPY3eH MITH 3HAKOMBIX;

* BO3MOXHOCTH MOPE30B U PAHEHHS OCKOJKAMH CTEKJIA IPH UCIOIb30BaHUH
MOBPEXKIEHHOM MOCYIBI MJIK HEYMEJIOM OOpAIlleHUH C Hell;

* 3JICKTPUYCCKUE TOPAKEHUS MPU paboTe C ANEKTPONOTPEOISIONUM 000py-
noBaHueM (OoJiee akTyanbHO JUTs 1a00paTOPHBIX YCIOBUIN);

*  TePMHUUYECKHUE MTOPAKEHIS (0KOTH) TIPH paboTe ¢ HarpeBaTeIbHBIME IIPHOOPAMH.

IIpu pabGote B moJyeBBIX (ITOXOMHBIX) YCIOBUAX CYIIECTBYET 0co0asi TpyIima
(hakTOpOB pHCKa, 00YCIOBICHHAs HEOOXOAMMOCThIO YUETa yCIOBHIA I Oe3ormac-
HOH KHU3HCACATCIBHOCTH, B TOM YHUCJIC:

* TOTOJHBIX YCJIOBUH (IIOHMKCHHBIC MM TIOBHIIICHHBIC TEMIICPATYPBI, OCa/I-
KH, BETEp) U CBSA3aHHBIX C HUMH BO3MOXKHOCTEH 3a00JIeBaHHM, CHIDKEHHS paboTo-
CIIOCOOHOCTH, OIIMOOYHBIX AECHCTBUM;

* YCIOBUH peanbHOW MECTHOCTH (HEPOBHOCTEH) M BO3MOXHBIX TpPaBM H
nmop4u 000pyI0BaHUsA, 00sI CTEKJIISTHHOW TOCY/IbI, TIPOJIUBA PACTBOPOB H T. I MPHU
MaJICHUSX;
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*  BBITIOJTHEHHS TIOJITOTOBUTENBHBIX M COMYTCTBYIOIIUX AHCTBHN, HEOOXOIUMBIX
U1l o0ecriedeHHs] JKU3HEIEATEIbHOCTH B ITOXOIHBIX YCIOBUAX, TAKUX KaK 3arOTOBKa
JPOB, IPUTOTOBJICHHE UM, [IOCTAHOBKA JIarepsi U T. II., OTBJICKAIOIINX BHUMAaHHUE U
CHJIbI YYaCTHUKOB OT aHAJIM30B M CHIPKAIOIINX aKKypaTHOCTb M TOYHOCTH BBIIOJIHE-
HUS OTIEpaIIvi, 4TO TAKXKE MOYKET IIPUBECTH K OTPULIATETBHBIM TOCIIEICTBHSIM.

IIpy BBIMOJIHEHUH AHATU30B MHUIIEBBIX MPOIYKTOB, NMHUILIEBOTO CHIPbSI H T. II.
cleyeT UMETh B BHY, YTO OTOMpaeMble AJIs aHaiuu3a MpoObl MOTYT OBITH MOTEH-
MATBHO OMACHBI . DTO OOYCIOBIEHO B OGIIEM CIydae OTCYTCTBHEM MPEIBapH-
TeNIbHON MH(OpMaIKU O KauyecTBe uccieayemMoro oodpasua. Obpasen sl aHamu3a
MOJKET OBITh MCIIOPYEH, BBIICIATh HENPHITHBIN 3amax, ObITh 3arpsA3HEH MAaTOTreH-
HBIMH MHKPOOpPTaHU3MaMHU.

3.3. OCHOBHbIE NPABW/IA BE3OMACHOW PAEOTDI
C XMMHUYECKUMMU BELLLECTBAMMU

Okcnpecc-nadbopatopun ¥ TecT-KoMIuiekTel 3A0 «Kpucmac+» HE comepxar
SITOBUTHIX M CUJIBHOJEHCTBYIOIINX BEIIECTB, a BXOSIINE B COCTaB JaOOpaTOpHH
peareHThl TepPMETHYHO YIaKOBaHBI BO (PIIAaKOHBI M HE MPEACTABISIOT OMACHOCTH
IIpU XpaHEHUH, B TOM UYHUCJE C TOUKU 3PEHUSI OMACHOCTH BOCIUIAMEHEHHUA. TeM He
MeHEe BBIMOJHSIONIEMY OINBITHI HEOOXOAMMO O3HAKOMHTHCA C TMpaBMIaMHu Oe3-
OTacHOM paboThI U MPONTH POBEPKY UX YCBOCHHUSI KOMIIETEHTHBIM 3KCIIEPTOM.

Onepauuu npu aHanuase crnepnyet Bbinon-
HATb B 3AWUTHbIX NepYyaTkax u ovykax.

CIUCOK XUMHYECKUX PEAreHTOB M PACTBOPOB, UCIIOJIb3YEMBIX TIPH aHAJIH3aX,
MIpUBEIEH B OMIMCAHWU COOTBETCTBYIOMIETO OIbITa. OTiepalyu Mpu MPUTOTOBICHUN
PacTBOPOB U IPY NPOBEICHUH aHAJIM30B, CO3/atoIIre (JaKTOPBI pUCKa, TPEOYIOIIHe
OCTOPO’KHOCTH U TIIATSIBLHOCTH, 0CO00 MOMEUEHBI B TEKCTE ONMCAHHIA.

Heobxoumble TPy BBIOJHEHUN ONPEACICHU PACTBOPBI U PEarcHTHI CIIEIyeT
XPaHUTh B TEPMETHYHO 3aKPhIBAEMBIX, TIPETHA3HAYCHHBIX 1 HUX (hIaKkoHaX, a Mmpu
WX TPUTOTOBJICHUH (ECTH MPEIYyCMOTPEHO) CIICMyeT COOJoIaTh MpaBwiia padoThl B
IIKOJIbHOM KaOMHETe XMMHUM (XMMHUYECCKOU na60paTop1/H/1)17. Opranmzaruu 6e3omac-

' PykoBOJCTBO MO CAHHTAPHO-NMIIEBOMY AHATM3y C NPHMEHEHHEM MOPTATHBHOTO
o6opynoBanust; [IpakTHKyM 1O OIIEHKE KauecTBa M 0€30IacCHOCTH MHIIEBBIX IIPOIYKTOB.

' Mnctpykims 1o oXpaHe Tpysa MPH TPOBEIEHHH IE€MOHCTPAIHOHHBIX OMBITOB O
xuvun 1OT-004-2001; MHCTpYKIHMSA MO OXpaHE TpyJa IMPH MPOBEICHHUU JaO00PaTOPHBIX
OTIBITOB W TpakTUIeckux 3auatuii o xumuu MOT-005-2001; MHCTpYyKIHS IO OXpaHe TPpy-
na ripu pabore B kabunere xumuu MOT 003-2001.
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HOM paboThI B HIKOIFHOM KaOWHETE XMMHUH U y4eOHO-XUMHUYECKO TabopaTtopuu crio-
COOCTBYET pacrpoCTpaHeHHE B KJIacce 3HAKOB 0€30macHOCTH (CM. puc. 6 U 7).

Bo Bpemst paGoTHI B MOJEBBIX M JTAOOPATOPHBIX YCIOBUSAX HEOOXOAMMO CO-
OmoaTh cieIyronre o0Ire mpaBuia;

1) pabGortaTh akKypaTHO, n30erasl MonaJaHHus PEaKTUBOB Ha CIM3HCTHIE 000-
JIOUKH (pTa, I11a3), KOXKY, OACKIY;

2) HCIOJIB30BaTh CPEACTBA 3aLIMUTHI, IPEIYCMOTPEHHBIE MPaBUIIaMu Oe3omac-
HOCTH TIPY BBITIOTHEHUH padoT;

3) oOpamaTh BHUMaHHE Ha TEPMETHYHOCTh YIIAaKOBKHA XUMHUKATOB (pEareHTOB),
a TaK)Ke Ha HAIMYKE XOPOIIO ¥ OJTHO3HAYHO YHTAEMBIX ITUKETOK Ha CKIISTHKAX;

4) nepex paboToii cO CTEKIAHHON OCYJOH POBEPUTH €€ Ha HAIMYKE CKOJIOB
U TPELIHH, a TaK)Ke COOII0AAaTh OCTOPOKHOCTh BO H30€KaHNe OPE30B;

5) mpu oTOOpe PacTBOPOB IMHIIETKAMU TOJIB30BAThCS IIMPUIEM C COCITUHH-
TEITHLHOUN TPyOKO#H (HE BTATHUBATH PACTBOPHI B ITUIIETKY PTOM!);

6) mobaBieHre K MpodaM PacTBOPOB XMMHUYECCKUX BEIIECTB M CYXHX pearcH-
TOB CJIeIyeT MPOU3BOJUTH B PE3MHOBBIX IEPYATKAX U 3AIMUTHBIX 0YKaX (MMEIOTCS
B COCTaBe MOPTATUBHOTO 000PYI0BaHUS);

7) He UCTIONIB30BaTh PEAKTUBHI B Cllydyae, €CM YMaKOBKa HErepPMETHYHO 3a-
KpBITa, TUI0XO YUTAIOTCS MM OTCYTCTBYIOT STHKETKH Ha YIIAKOBKE C pEaKTHBaMH,
CPOK TOJHOCTH PEaKTHBA HCTEK.

[Ipu BBITOTHEHUH OTIBITOB C WCIIOJIE30BAHHEM XMMHYECKHUX PEareHToB U pac-
TBOPOB 3aIPEIAeTCA:

1) npuHUMATH MUILY BO BpeMs IPOBEICHHUS IKCIIEPUMEHTA;

2) mpoOoBaTh Ha BKYC XMMHUYECKHE PEareHTHl U PaCTBOPHI, a TaKKe aHATH3H-
pyeMble POAYKTHL;

3) ocTaBiATH (pIIAaKOHBI C peareHTaMH U PaCTBOPAMHU OTKPBITBIMU;

4) ocTaBNATH pacChIIaHHBIE MM TIPOJINTHIE BEIIECTBA HEYOpaHHBIMU;

5) MEHSATh IPOOKH OT Pa3IHYHBIX (PJIIAKOHOB;

6) cnuBaTh OTXO/Bl XMMHUYECKUX PACTBOPOB B HEOOOPYIOBAaHHBIE EMKOCTH U
MUILIEBYIO TOCY Y.

7) MCTHONB30BaTh OTKPBITHIN OTOHB (32 MCKIIOYEHHEM J1a0OpaTOPHOW CHHp-
TOBKH);

8) BIOBIXaTh BO3AYyX HAaJ pPEaKTHBAaMH (OHM MOTYT HAXOAWTHCS YACTUYHO B
MEJKOKPUCTAIUTMYECKOM COCTOSSHUM W OOpa3OBBLIBATh IMBUICOOpa3HbIC B3BECH), a
TaKXe Ta30BbIe CMECH, OJIYUYECHHBIE B pe3yJIbTaTe MOACIUPOBAHNSI.
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Epkue BewecTBa JlerkoBocnnameHsioLmecs BeLecTsa

B3pblBOOﬂaCHble Bellecrea AnosuTble BelecTea

Puc. 6. MpeaynpexaatoLme 3Hakm 6e3onacHoCcTu

3anpeLyaetcs 3anpelyaercs 3anpeLyaercs
OCTaBnATb HeyGpaHHbIMY npo6osaTb OCTaBnsTb peareHThl
BELLECTBa U peareHTbl BELLECTBa Ha BKyC OTKPbITEIMU

3anpeLyaetcs 3anpelyaertcs
cnuBaTb BewlecTBa MEHATb ﬂp06KVI
B H8060py,QOBaHHble EMKOCTUN Pa3nn4yHbIX COCya0B

PucyHok 7. 3anpeLiatolme 3Hakm 6e3onacHoctu
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[Ipu npumMeHeHnN B MpakTHKyMe (B OCOOCHHOCTH Ha y4eOHBIX 3aHATHUSX), a
TaKXe MPU XpaHEHUH 000pyIOBaHUS CIIelyeT UIMETh B BHJLY, YTO OTIACHBIC U JIKUE
BelecTBa (€CIM NMEOTCs) TPeOYI0T 0c000TO OOpaIIeHus, T. €.:

1) XpaHeHHsI B MeCTe, HEIOCTYITHOM JJIs1 Y4aIllUXCs U HECIIELIUAJIUCTOB;

2) MCHONB30BaHMS TOJIBKO B LIEJAX BBINOJHEHUS ONbITA (HE UCIOJIB30BATh HE
10 HA3HAYCHUIO);

3) yuéTa npu pacxo/0BaHUH.

3.4. CBEAEHUA Ob UCMO/Ib3YEMbIX B MPAKTUKYME BPEAHbIX
M ONACHbIX BELLLECTBAX U PACTBOPAX

Hexotopsie nmpuMeHseMble B XOJ€ aHAJIN3a PEAreHThl U UX PAcTBOPHI IIpen-
CTaBJISIIOT TOBBILICHHYIO OMACHOCTD MPH PadoTe, Jake HECMOTPSl Ha Mable KOJIH-
YeCTBa, YTO BO3MOXKHO B CIIy4asX HapylIEHUs YCTAaHOBJIEHHBIX (CM. 1. 3.3) mpaBui
Oe3onacHoil paboThl. Bce paboThl ¢ yka3aHHBIMH BELIECTBAMH JOJDKHBI BBIMOJ-
HATHCS B 3AIIMTHBIX MEpUaTKaxX U OYKax.

Hwxe npuBonutcs kpaTkas HH(GOpMaIys, XapakTepu3yoLas HEKOTOPhIE 110-
TEHLIUAIBHO OIIACHbIE BEIIECTBA U MEPHI IIEPBOM IMOMOIIY IPU BO3MOXHBIX OIlac-
HBIX U BPEAHBIX BO3JCHCTBUSIX.

Peaxmue Heccnepa nipenctaBisieT coO0M IMIEIOYHON PACTBOP KOMIUIEKCHOH CO-
T KaJ¥d, pTYTH U HOAUCTOBOAOPOTHOM KHCIOTEI — TeTpaiiogomepkypata (1) xamms
(Ko[Hgls] x 2H,0O) u mupoko npuMeHsieTcs B KadecTBe peareHTa /ISl ONpeesieHUs
VOHA aMMOHUS. [IaHHBIA PEaKTHB MPUMEHSECTCSA IJIsl ONpENECNCHHUsS MOHA aMMOHUS
(omerT Ne 7) B xommdaectBe 10 karrens (0,3 mi1) Ha 1 onpeneneHre. MokeT BBI3BATh
OCTpbIE U XpOHUYECKHE OTpaBiieHHs. OTHOCHUTCS K BEIIECTBaM KJlacca ONAcHOCTH 1.
[JIK Bo3myxa paboueii 30HbI coctapisier 0,05 Mr/m’ (YCTaHOBIIEH IO PTYTH).

[Ipu nonamanum peaktnBa Heccnepa mim comepikamux ero mpod Ha KOXY
WIM CIM3UCTbIE OOOJOYKH MOXKET BO3HHKHYTh CHIIBHOE pazipaxeHue. B stom
ciryuae TpeOyeTcs cpasy K€ CTepeTh TAMIIOHOM KaIljli ¢ MecTa IOIaJaHus U Jajee
MIPOMBITE €r0 MPOTOYHON BOJOW C MBUIOM, ITOCIIE YErO0 PEKOMEHAYETCS CHENaTh
MPUMOYKH U3 5%-To pacTBOpa YKCYCHOW WM JIMMOHHOHM KucinoTsl. ITpu momana-
HUH B IJ1a3a TIIATEIBHO MPOMBITH OOJBIIMM KOJWYECTBOM BOJBI U OOpaTUTHCS K
Bpauy. [Ipu monamaHuy B XeMyJOK PEKOMEHAYETCs OOMIbHOE MHUTHE U CPOUYHOE
oOparreHue K Bpady.

Peaxkmue I'pucca BXOIUT B COCTaB psijia M3ICTUI B BUAE CYXOW cMecH anbga-
HaTHIaMuHA (€ro B CyxXoM peakTuBe 1%), cynb(haHMIOBOW KHCIOTHI W BHHHOM
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KHUCIIOTBIL. fIBJII€TCS pacHpOCTPAaHEHHBIM PEAareHTOM IIPU OIPEIACIICHUU HUTpaT-
HMOHOB U BXOJIUT B COCTaB TecT-cucTeMbl «Hutpat-Tect» (ombiT Ne 16). OTHOCHTCS K
BelecTBaM Kiacca omacHocTH 3. [Ipy TecTHpoBaHNE UCTIONB3YIOTCS MHKPOKOJIAYE-
CTBa peareHTa, HAaHeCEHHOTO Ha TKAaHEBYIO OCHOBY W 3allassHHOTO B TIOJIMMEpPHYIO
IUIEHKY. MOXKET TPE/ICTaBIISATh OMACHOCTh TOJIBKO B PE3YJIbTaTe MPOTJIaThIBAHUS pa-
0ouero yuyactka tect-cucteMbl «HuTtpar-TecT npu ciaydaiiHOW MaHMITYJISIIMH WIHA B
pe3yabTaTe TpyOOro HapymieHHs ydalmuMucs npaBuil OesonacHoctu. [Ipu momnana-
HHUHU pabovero y4acTka TeCT-CHCTEMbI BHYTPb HEOOXOIUMO NPUHSTH aKTHBUPOBAHHBIHA
yroub (1 Tabnerka Ha 10 KT MacchI Teja 4eI0BeKa) U CPOYHO OOPATUTHCS K Bpady.

Cnupm 3mu106slii BXOAUT B COCTaB MUHHU-3Kcmpecc-1abopatopuu CIIDJI-Y
B BHJIE BOJTHO-CIIPTOBOTO pacTBopa 68% 00. U UCIIONB3yeTCs B KAUeCTBE peareHTa
JUIS OIIPEJIENIEHUS] TEPMOYCTOMYMBOCTH MoJioka (onbIT Ne 9) B konuuecTBe 3 M Ha
1 onpenencnue. [JlaHHBIN PacTBOP OTHOCUTCS K MaJIOOIIACHBIM BEIECTBAM IO BO3-
neiictBuro Ha opranm3Mm. Kitacc omacnHoctu 4, IIJIK Bo3myxa paboueil 30HBI
2000/1000 mr/m’. O6naxaer HapKOTHICCKUM JIEHCTBHEM, IIPH KOHTAKTaX BBI3BIBA-
€T CYXOCThb KOXH. SIBJs€TCS JETKOJEeTy4Yeld U JIETKOBOCIUIAMEHSIIOIIECHCS JKUIKO-
CTBIO, JTAHHBIA PacCTBOP CIIEAYET JAepKaTh B TEPMETUYHO 3aKPBITOM (IiakoHe, Oe-
p€4b OT UCTOYHUKOB BOCIUIAMCHCHHA, UCKP, OTKPLITOTO OI'HA. He JA0MIyCKaThb I0-
MajaHus pacTBOpa BHYTPb OpraHu3ma. [Ipu momamaHuM Ha KOXYy WIM B Ta3a
CMBITh OOJIBIITUM KOJIMYECTBOM MIPOTOYHON BOJBI, OOPATUTHCS K Bpady.

Caegiennsi 0 pabote ¢ edkumu eeurecmeamu u_pacmeopamu. Ilpu BeironHe-
HUU HEKOTOPBIX OIBITOB MCHOJB3YIOTCS PACTBOPHI KHCIIOT W IIEJIOYeH, a Takke
OydepHble pacTBOPHI U T. I. [IOBHIIEHHYO OMACHOCTh TPEACTABISIOT PAaCcTBOPHI
KHCJIOT M 1enoded (0COOCHHO KOHLEHTPHUPOBAHHBIX) MPH TONAJaHWU B TJasa.
B sToM ciydae riaza HEOOXOJUMO HEMEIUICHHO OOWMJIBHO THPOMBITH HECHIIBHOMN
CTpyE€il BOJBI, HAKJIIOHUB T'OJOBY Ha Ty CTOPOHY, I'Zl€ HAXOJIUTCS MPOMBIBAEMBII
a3, B TeueHne 15-20 MEHYT W He3aMeIUIUTEIFHO oOpaTUThC K Bpady. [Ipu mo-
MaJaHUN YKa3aHHBIX PACTBOPOB Ha KOXY CIEIyeT Takke OBICTPO W OOMIIBHO IPO-
MBITh CTPYEH BOABI MECTO MOMAIaHUS M OOPATUTHCS K Bpady.

Hecmotpst Ha To uTo B mocraBisieMbix 3A0 «KprcmacHy U3nenusx comepxrarcs
TOTOBBIC K MPHUMEHEHUIO BOJIHBIC PAaCTBOPHI WIIM PACTBOPHI HA OCHOBE pa30aBIICHHBIX
PacTBOPOB KUCIIOT U Tiesioueii (OydepHbie pacTBOpEI), Y TOTPEOUTEIIS, TPUMEHSIOIIIE-
ro o0opyJioBaHHE B JIAOOPATOPUH, €CTh BO3MOXKHOCTh IMPUTOTABIMBATH HEKOTOPHIC
PacTBOPBI CaMOCTOSITENLHO, UMEs CBEJICHHUS 00 UX cocTaBe. Te pacTBOPHI, IS TIPUTO-
TOBJICHHSI KOTOPBIX HEOOXOJMMO pa30aBisiTh KHUCIIOTHI, CIEIYeT NMPHUIOTABIUBATH C
COOJTIO/ICHHEM OCOOBIX IpaBuil Oe3onacHocTH. [Ipy pa30aBiIeHUM BOJION KOHIICHTPH-
POBaHHBIX KHCJIOT BBIICNSETCS OONBIIOEC KOJMYESCTBO TEIUIA, TIO3TOMY pa30aBiIeHHE
HCO6XOIH/IMO BBIMIOJIHATE OCTOPOXKHO U IMOCTCIICHHO, IMMPUJIMBasA KUCJIOTY K BOJC Ma-
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JIBIMU TIOPLMSIMU NPU HETIPEPHIBHOM TI€pEeMEIIMBaHUN. Brlernsromneecs Temio Heoo-
XOJMMO OTBOJUTh IIyTEM OXJIAXKICHUS PACTBOpA, HAIIPUMEP, HA XOJIOJHOW BOASHOU
OaHe (MHAaYe PAacTBOP MOYKET BCKHUIIATh W Pa3OpBI3THBATHCS). Paz0aBiieHre KUCIOTHI
CIIeyeT MPOBOIUTD B TIOAXOIAIICH TEPMO- M XUMHUICCKH CTOMKON Tocy/ie (HarpuMep,
(hapdopoBoM cTakaHe, K0JI0e N3 TEPMOCTONKOTO CTEKIA).

AHanornyHble MpaBuia cielyeT COOMIoAaTh MPH PaCTBOPEHHU CYXHX CSIKHX
HIeJI04e — TUAPOKCHUIOB HATpUs U Kanus. B JaHHOM ciydae CyXyr €AKYH IIE-
JI0Yb TOCTETIEHHO JTOOABIISIOT B BOJY HEOOJIBIIMMH TIOPLUSMH IPU HENPEPHIBHOM
HEepEeMENIMBAHNY U OXJIAXKICHHU.

Pa30aBneHne KOHIEHTPUPOBAHHBIX M KPEIIKMX KUCJIOT U PACTBOPEHHE CYXUX €fI-
KHUX ILIET0YeH, a Takke padoTa ¢ UX PacTBOPaMH JOJDKHBI BBITOIHATHCS HA MOAOHAX B
CpecTBaX MHAMBHAYAIBHOM 3allIUThI (OYKaX, PE3MHOBBIX (papTyKe U HapyKaBHHUKAX ).

DakTophl XUMHUYECKONH OMACHOCTH W IMpaBmja Oe3omacHol paboThl HEOOXO-
MO UMETh B BUY U IPU KOHCEPBAIMH [IPOO pacTBOPaMH KHCIIOT.

CrnennanbHON YTHIN3AIUN dTHX PEareHToOB He TpeOyeTcs.

IIpu ucnonp30BaHMU B NMPaKTUKyME IPYTUX BPEIHBIX U ONACHBIX XUMHUE-
CKUX BELIECTB CIIEAyeT cOOMO0aaTh Mepbl 0€30IMacCHOCTH, yKa3aHHbIE B JOKYMEHTa-
UK Ha 000pyIOBaHUE ISl OCHAILICHUS PAKTUKYMA.

3.5. CBEAEHUA NO YTUU3SALIUUN

Obpazyrommecs: pu padoTe oTpaboTaHHBIE PACTBOPHI, HECMOTPSl Ha MX Ma-
JIbIe KOJIMYECTBA, HEOOXOIMMO CIIMBATh B OTACIBHYIO XOPOIIO 3aKPBIBAIOIIYIOCS
CKIITHKY W TIPOBOJMTH WX HEHTpaIHM3aIMI0 PACTBOPAMH INENOYEH WM KHCIOT C
koHmeHTparmer 5-10% (3T0 ymoOHee pemaTh B JaOOPATOPHBIX YCIIOBHSX).
Hetirpanmsanuro npoBosT, J00ABIISS MOCTETIEHHO COOTBETCTBYIOIINE PACTBOPHI U
KOHTPOJIMPYSl KUCIOTHOCTh PAacTBOpa MO YHHWBEPCANbHOW MHIUKATOpHOW Oymare
(mo 3nauenus pH 6-8). HeGonpumre komuuecTBa HEHTpalM30BaHHBIX PAacTBOPOB
ciemyeT pa30aBuTh BOJOW B cooTHOIIeHNH He MeHee 1 : 100, mocre 4ero oHu yTH-
JTU3UPYIOTCS KaK OBITOBBIE CTOKH.

[Ipn ananm3ax, BBHIMOTHSAEMBIX B PaMKaxX HACTOAIIETO NMPAaKTUKyMa U C MPH-
MeHeHreM mopraTuBHOro obopymoBanus 3A0 «Kpucmact», tpebyercss HeOOIb-
[I0€ KOJMYECTBO OOpa3LOB MHUIIEBBIX MPOLYKTOB, KOTOPHIC YTUIU3UPYIOTCS Kak
OBITOBBIC MUIIEBBIE OTXOMBI.

OtpabotanHble (IIAKOHBI, TTOCYY, THUIIETKH, QUIBTPHI, KOHTAKTHPOBABIIIHE C
XIMHYECKUMHU peareHTaMu, Nepe]] YTHIN3anuel cielyeT MPOMBITh BOJOW, Mocie
Yero Wx, a Tak’Ke HeHY)XHbIE YIIaKOBKY W YKJIAJIKy H3JCTHs C JOXXEMEHTaMH Clie-
JyeT YTHIM3UPOBATh KaK OBITOBBIE OTXO/IBI.
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4. METOOUYECKUE PEKOMEHOALUUU
No OPTAHU3ALUNUN U NPOBEAEHUIO
XUMUKO-3KOJNTOMMYECKOTO NMPAKTUKYMA
C N1PUMEHEHMUEM NOPTATUBHOIO ObOPYAAOBAHUA

Ceenenusi, TpUBEACHHBIC B TAHHOM pasfielie, MPeCTaBIsaIOT co00i 000CHO-
BaHHE BO3MOXXHOCTH NMPUMEHEHHUS HKOIOTUYECKOTO MOJIX0a K M3YUEHHIO Kypca
XMMHH B IIKOJIE, TIONMBITKY CHCTEMAaTHU3allMd METOJUYECKOTO MaTeprana Ha MeX-
MpeIMETHOM (MHTErPAaTUBHOM) YPOBHE M COOTBETCTBYIOIIHE METOTUYECKHUE PEKO-
MCEHAAIU, KOTOPBIC, IO HAIIEMY MHCHHIO, IMMO3BOJIAIOT NEAArOry-XuMUKY U JIpPYy-
UM YYHUTENSM 3QPEKTHBHO HCIONB30BaTh 000pyI0BaHUE M MaTepUaibl U3 COCTa-
Ba TPUMCHSEMOTO B TPAKTHKYME TOTOBOTO OO0OpYyAOBaHMs (KJIACC-KOMILICKTA
HIX3JI, muHHE-3Kcnpecc-tadoparopun «l1uénka-Y/xum» H T.11.) UIS pemIeHUs
aKTyaJbHBIX TIEIarOTHYECKHUX 3a7a4, B COOTBETCTBUH ¢ TpeboBanmsiMu OI'OC.

4.1. MEXXMPEOMETHbIA XAPAKTEP U A PYTME OCOBEHHOCTU
XUMUKO-3KOJ/TIOMMYECKOIO NMPAKTUKYMA

Xumusl Kak yueOHBIH MPeaMET, BBOAUMBIN Ha 3aBEpIIAIOINIEM dTare o0Iero
00pa30BaHus, HE TOJIHKO BHOCHUT BECOMBII BKJIAQJI B CHCTEMY OOIIEr0 €CTECTBEHHO-
HAy4YHOTO 00pa30BaHUs, HO U SBIISIETCS BaXKHBIM yCIOBHEM ()OPMHUPOBAHHS 3KOJIO-
TUYECKOM KyJIbTYphI yUalUXcs. XUMUYECKasi TPAMOTHOCTh, HEOOXOAuMast JIs 110~
BCCTHCBHOM KU3HU, (DOPMUPOBAHUSI HABBIKOB 3/JOPOBOTO 00pa3a JKU3HH, MO3BOJIS-
€T ydJaliuMcs BbIpaboTaTh COOCTBEHHYIO MO3UIMIO IO OTHOIICHHWIO K OKpY’Karo-
mei cpeze, ONEHWBATh €€ DKOJOTHYECKYIO0 IIEHHOCTh M 0€30MacHOCTh, MOCIEI-
CTBUS OBITOBOI M TPOU3BOACTBEHHON JESITETFHOCTH YEIOBEKa.

DKOJIOTHS aKIEHTHUPYET BHUMaHUE yYallUXCsS Ha BOMpOcax (PU3NYECKOTO,
XHUMHUYECKOTO ¥ OMOJIOTMYECKOTO 3arps3HEHUS] OKPYKAIOIIEH Cpellbl, CBI3aHHOTO
C IOJlyuYeHUEM, NMPUMEHEHHEM U MepepabdOTKON BEIIEeCTB. YMEHHE NMPUMEHSTH
MOJIyYCHHBIE 3HAHUS JJIS pElIeHHs MPAKTUYECKUX U y4eOHO-NCCIIe10BaTeIbCKUX
3aa4, IPOBOJISI SKOJOTMYECKUA MOHUTOPUHI BO3AYyXa, BOABI U MOYBBI, IIO3BOJIS-
€T y4JalluMCs OLICHUTh 3KOJIOIMYECKHE MTOCIEACTBUS B KOJIOTMYECKON CUTYalU
KOHKpETHOH Tepputopuu. IIpoBeneHne 3KOJOTMUECKOIO MOHHUTOPUHIA HEBO3-
MOJKHO 0€3 IPUMEHEHHS METOI0B KOJMUECTBEHHOTO XUMUYECKOT0 aHalu3a.

Crnenyer UMeTh B BUJY, YTO OOJBIINAsl YaCTh CBEACHHI O MOKA3aTeNSIX TOU
WY WHOW 3KOJIOTMYECKOM CHTyallUM M KOHKPETHBIE IapameTpbl €€ COCTOSIHUSA
O0XBAaTBIBAIOT OrpoMHOE unciio xumuueckux 3HadeHut — [IJIK, OBYB, CanlluH,
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I'H u np., onpenensieMblx U KOHTPOJIHPYEMBIX C MPUMEHEHHEM XUMHUYECKUX U
(UBNKO-XUMHUYECKUX METOJIOB U COOTBETCTBYIOIIMX METOJIWK aHainn3a. KoHTpo-
JUPYEMBIMH M DKOJIOTHYECKH 3HAYMMBIMU TapaMeTpaMu SIBISIOTCS KOHIIEHTpa-
MM XUMUYECKUX BEIIECTB B BOJIE, BO3MyX€, MOYBAX, MPOAYKTaX MHUTAHUA, TEX-
HOJIOTHYECKHUX cpenax, marepuanax. COOTBETCTBYIOIIHME HAyYHO-TEXHUYECKUE
JaHHBIC TPAKTYIOTCS CHEIHaTUCTaAMU B COOTBETCTBHH CO CIIEHUPUKON TEX WIIH
WHBIX 00JIacTeil HAay4HBIX 3HAHWH; COOTBETCTBEHHO, aHAJIOTMYHBIC PE3YJIbTATHI
TPAKTYIOTCSA C MPEAMETHBIX MO3WIHWNA M TeJaroraMu, OCHOBBIBASICh HA CIOXKHB-
mieiics B JaHHOM TIpeAMeTe OTPEOHOCTH B MIPAKTHUYECKON pean3aluy TEXHOIIO-
Uit 00y4deHus.

MeTouKH XMMHYECKOT0 aHallu3a B OOYYEHUH XUMHH MO3UIUOHHUPYIOTCS
KaKk HHCTPYMEHTBI O0OHApYKEeHHS W KOJIMYECTBEHHOH OIEHKU OTIEIbHBIX XUMHU-
YeCKMX KOMIIOHEHTOB B COCTaBe OOBEKTOB OKpYyKatomeil cpensl. [loaydeHnsie B
pe3yibpTaTe WX NPUMEHEHHS JaHHbIe WHTEPIPETUPYIOTCS B 3aBUCHMOCTH OT
MpeIBapUTEIHHO OMpeNeNEHHBIX MPOOIeMBbl U TieNei uccnenopanus. Tak, OTHO-
CUTEHPHO YPOBHS COJEpP)KaHWS XHUMHYECKOTO BEIIeCTBAa B BO3AyXe (BOJIE, MTOYBE)
YUHUTEIb-XUMHK ONIEPUPYET XUMHYECKHM COCTaBOM CpeJbl M 3HaYSeHUEM KOHIICH-
Tpauuyd KOHKPETHOTO XMMHYECKOTO BELIECTBA; YYUTEIb-OHOJIOr paccMaTphBacT
JaHHYIO BEJIMYMHY C MO3UIMH (pakTopa cpenbl >KU3HHW; MEAaror-opraHu3aTop
OBX paccmarpuBaeT KOHIIEHTPAIMIO BEIIECTBA KaK yCIOBHSA >KM3HEACITENbHO-
CTH 4eNoBeKa U (pakTopa TEXHOTEHHOW OIMACHOCTH C OIEHKON COOTBETCTBYIOIINX
PHUCKOB; Teorpady BaKHEe Ta e BEJIMYMHA B COCTaBE KOMIIOHEHTa reorpadude-
CKOW 00O0JIOYKH U T. II.

Paboune mporpamMMbl 0 XUMHM O0pa30BaTENbHBIX MPOrPaMM OCHOBHOTO U
cpeaHero obmero 00pa3oBaHMs He MPEIONAaraloT N3yYeHUsI XMMHYECKIX METOI0B
Ka4yeCTBEHHOTO M KOJIMYECTBEHHO aHAJIN3a (3a MCKIIOYEHNEM KauyeCTBEHHBIX peakx-
nuit). BeiOupas mepedeHs 1a00paTOPHBIX, MPAKTHUCSCKUX pabOT MIH dKCIICPUMEH-
TaJbHBIX 33/1a4 YYUTEITh MOKET BOCIIOITHATH 3TOT MPOOEI U BKIIOYUTH B MIEpeueHb
MPAKTHYECKUX padOT KaueCTBEHHOE OIpe/eeHne Kpaxmalia B paszenie «YTIeBo-
IbDy; Oesika B KYpHHOM SIiIle U B MOJIOKE B paszaesic «A30TcoJepiKaliue opranuye-
ckue coeauHeHus», ObIToBbIX IIAB (CMC) B pasnene «Kucnopoacoaepskaiue
OpraHUYecKUe COSIAWHEHUsD, HePTIHON TUIEHKU Ha TIOBEPXHOCTH BOJBI B TEME
«IIpuposHbIE UCTOYHUKH YTIIEBOIOPOAOBY. C KOMUYECTBEHHBIMA METOJaMH yda-
IIFeCs TIO3HAKOMSITCS TP OTIpeAeTICHIH XECTKOCTH BOJBI B pasene «MeTaiishy,
COJIep’KaHUs TaloreHu, cynbdar, cyiab(ua, HUTPAT, HUTPUT - aHUOHOB, KaTHOHA
aMMOHUs B pazjiene «Hemeramasn.

Beenenue Takux MOHSTHM, KaK JUCCOLMALIMS COJICH OCHOBAHHM, KHCJIOT, Ka-
THOHBI ¥ aHWOHBI, N3yYCHHE PEaKIMii NOHHOTO OOMEeHa B BOAHBIX pacTBopax, pH
pacTBOpOB, YHHBEpCAIbHBIE HHIWKATOPHI, BOJA KaK pPacTBOPUTENb, PaCTBOPHI,
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KOHIIEHTpaIUsl PacTBOPEHHOIO BEIECTBA SBJSIOTCS TEOPETUYECKOW OCHOBOM
OBJIAZICHHUA OCHOBaAMH XHUMHWYCCKOI'O aHaJIu3a. A ornepanuu 1o IMpUroToBJICHUIO
pacTBOpPOB, OUYUCTKE, Pa3ACICHUI0 CMECEW IMeperoHKOM, dKCTpakKIMed, XpomaTo-
rpadueii — MHCTPYMEHTOM BBIITOJHEHHUS HE TOJIBKO Yy4eOHOTO SKCIIEpHMEHTa, HO
Y peleHys] KOHKPETHOW HCCIIeI0BATEIhCKON ITPAKTHKO-OPUEHTHPOBAHHOM 3aa4u.
TpeboBanust TEXHUKH O€30MACHOCTH CTAHOBSTCA AJISl YHalIUXCS HEOPMaTbHBIMU.

B cootrerctBun ¢ ®I'OC Ha ypoBHE OCHOBHOTO OOIIEro M CpeaHero oopaso-
BaHUS JENAeTCs aKIeHT Ha OCBOCHMM Yy4eOHO-MCCIIEAO0BATENHbCKON M MPOEKTHOM
paboTHI Kak THIIA AEATEIHHOCTH, HE TOJIBKO BHEYPOUHOH, HO M HETIOCPEIACTBEHHO B
x0Jie ypoka. Tak, XUMHUKO-3KOJIOTHYECKUI IKCIIEPUMEHT, CONPSHKEHHBIN ¢ n3ydae-
MO TeMO#i, BIIOJHE MOXET OBbITh BBITIONHEH YYaIlUMUCS B X0Jie 00BIYHON Tabopa-
TOpPHOH paboThl. B 3TOM ciiydyae yuuTenb MOKET PEIIUTh Cpa3y HECKOIBKO Meaaro-
TMYECKHX 33/1a4, CPEeIH KOTOPBIX BaXXHOE MECTO 3aHHUMAIOT OOCCIICYEHHUE CBSI3H
COJIEpKaHMs U3y4aeMoro MpeAMeTa C pealbHO CYIIECTBYIOUIEH KM3HEHHOH mpo-
OonemaTukod W (OpPMUPOBAHUE Yy yYaIIMXCS HABBIKOB HCIOJIH30BAHHS HAYJHO-
METOUYECKOTO HCCIEeNOBATENFCKOTO WHCTPYMEHTAPHS. A B II€JIOM BBHIITOJHEHUE
y4eOHBIX WCCIIeOBaHU W paboTa HaJ MPOSKTAMH HAa WX OCHOBE NMPHOOpPETAIoT
CTaTyCc MHCTPYMEHTOB y4eOHOI esSTeTbHOCTH MOJUANCIUIUIMHAPHOTO XapaKTepa.
[Tpu BeIMOMTHEHNN Y4eOHOTO MPOEKTa HHAWBUAYAIBHOTO, @ OCOOEHHO IPYMIIOBOTO,
CBA3aHHOTO C HKOJIOTHYECKON 0€30MacHOCTBIO OKPY’KaIOIIeH Cpeabl U 310POBhEM,
yuamnecss (OpMUPYIOT YHUBEpPCAIbHbIE yUeOHbBIE JNeHCTBHI — ITO3HABaTelbHBIC,
pETyNATHBHBIE, KOMMYHHUKAaTHBHBIE.

[Ipennmaras ydamumcss Ha y4eOHBIX 3aHATHSX (YPOUHBIX — JIA0OPATOPHBIX
pa60Tax, BHCYPOYHBIX U ,Z[OHOHHI/ITCJII:H])IX) pas3iiniudbi€ BUALI JCATCIBHOCTU I10
peanuzaluy MpepIaraeMoro MpakTHKyMa, YYUTeNb co3JaéT o0pa3oBaTelbHOE
coObITHE, B paMKax KOTOPOTO PEIIAIOTCS 3a/Ja4dd, HOCSIINE MOJUIUCIUIUIMHAP-
HBI W MeTampeIMeTHBI XapakTep, BHIBOIAIIME YYAIIUXCS Ha BBICTpAMBaHUE
MEXIPEIMETHBIX CBsI3€H, 11eIOCTHON KapTuHbI Mupa. [Ipu 3ToM yuaiuiics moiy-
YUT BO3MOXKHOCTb:

¢ TMPOBCCTU HUCCICAOBAHNUC CAMOCTOATCIILHO UJIU B I'PYIIIIC;

* H3YYUTH SKOJOTHYECKHE MPOOIEeMBbl MECTHOT'O COOOIIECTBA WIIM PETHOHA,;

* HAY4YHUThCS POPMYIHPOBATH 1IEJb UCCIICIOBAHUS;

* BBIABUTATh M OKCIEPUMEHTAIHBHO IPOBEPATh THIIOTE3BI O XUMHUYECKUX
CBOMCTBAxX M IKOJIOTHIECKON 3HAYMMOCTH BEIIECTB HA OCHOBE ITOYYCHHBIX B XOJI€
AKCIEPUMEHTAIEHOM pabOThI TAHHBIX O COJIEPKAHUM B HCCIIEIyEeMOM OOBEKTE TEeX
HJIN UHBIX XUMHWYCCKHUX KOMIIOHCHTOB, UX KOHICHTpALUAX U (I)opMe CyleCTBOBa-
HHA, CHOCO6HOCTI/I BCTYIIaTh B XUMHNYCCKUC PCAKIINH.

yanHHﬁCH CMOXKET OCBOUTH MCTOAUKU IIPOBCACHUA OKCICPUMECHTA, HAYUUTH-
Csl TIpaBWIJIaM TIPUMEHEHHUS HOBBIX XHUMHUYECKHX TEPMHUHOB, POPMYI IJIs pacu€ToB,
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NpaBUJIaM HAIMCAHUSl YpaBHEHHH PEaKUUil ¢ MPUMEHEHHEM H3Y4YEeHHBIX BEIICCTB,
npaBwiaM opopMIeHUsT TabnuIl, rpaduKoB, cxeM, MpaBmiaMm 0e30macHoro odpa-
MICHHS C XUMUKO-aHAJIUTHYECKUM 000pYI0BaHNEM.

Hawnboiee 3 PpeKkTHBHBIM NMPH WHHOBAITMOHHONW (popMe OpraHNU3auK YIeOHO-
O Mpoliecca sSBISETCS MPUMEHEHNE TaK HAa3bIBAEMBIX TOTOBBIX PEIICHUH, KOTOPBI-
MU SIBIISICTCS TOPTaTUBHOE 000pynoBanue npousBonactea 3AO «Kpucmac+y, mpen-
CTaBJICHHOEe Moayisimu  Kiacc-kominiekta [IIXDJI, munHH-3Kcmpecc-imadopaTo-
pusiMu «ITu€nka-¥Y», TecT-KOMIUIEKTaMU U T. II.

OxugaeMbIMU pe3yIbTaTaMy TPH HCIIO30BaHUH 1 TOTOBBIX PEUICHUH Oy IyT:

* o¢pdexTuBHAT peammzanus CHUCTEMHO-IAEATENFHOCTHOTO TIOAXO0Ma Kak
MPUHLUIHAIBHON 0CHOBEI JeiicTByromux @I'OC OO0 COO;

* riy0oKas MpakTHKO-OPUEHTHPOBAaHHAS MEXKIPEIMETHasT MHTErpalus pas-
JMYHBIX 00JIACTEeN eCTECTBEHHO-HAYYHOTO 3HAHUS B €IUHOM Y4eOHOM IPOIIECCE;

* HCCIIE/IOBAaHUE PEANbHBIX W CMOJICITMPOBAHHBIX YYEOHBIX HKOJIOTHUYECKHX
cuUTyaluii W pa3paboTKka OOOCHOBAHHBIX NPAKTUYECKHX PEKOMEHAAIMH M0 WX
YIAYUIICHHUIO (YCTPAHCHHIO TIPOOIIeM);

* HAIAIHOE TNPEJCTABICHHE CBS3M HAYYHOIO 3HAHHUS C CYIIECTBYIOIICH
JCHCTBUTENBHOCTBIO U KOJIOTHYECKUMHU MTPOoOJIeMaMy, HMEIOIMIMMHU 0O0IeueIoBe-
YEeCKHUH XapakTep M OKPYKAIOMIUMH KayKI0T0 U3 Hac.

Peanmsanus npemiaraeMoro XMMHUKO-IKOJIOTHYECKOTO MPaKTUKyMa B 00pa3o-
BaTeILHOM YUPESKICHUHN MPEACTABISIET CO00# mpuemiteMoe U 3 peKTUBHOE perire-
HUE HE TOJIbKO Il Kypca xuMuu 8—11 Kkiacca, HO U JJid APYTUX NMPEIMETOB eCcTe-
CTBEHHO-HAYYHOT'O IIMKJIA, a TaKXKe OOY4YEeHHUs B CHCTEME JIOTOJTHUTEIBHOTO 00pa-
30BaHHA.

4.2. COOAEPXXAHUE ®EAEPA/IbHbIX OBPA3OBATE/IbHbIX
NPOrPAMM MO XUMWUU, XUMUYECKUIA AHANTU3 U XUMUKO-
9KOJIOMMYECKUE NPAKTUYECKUE PABOTbI C MPUMEHEHUEM
NMOPTATUBHOIO ObOPYAOBAHUA

B conepikanue coBpeMEHHBIX 00pa30BaTEIbHBIX MIPOrPaMM II0 XUMHHU, COOT-
BercTByOmux TpedoBanusM OI'OC, BKIIIOUEH MaTepHal XUMUKO-aHATHTHIECKON
HaIpaBJICHHOCTH, HM3Y4YEHHE KOTOpPOro TpeOyeT oO0s3aTeIbHOTO SKCIEPUMEHTA,
IIPUMEHEHUS CIIELMAIbHOr0 000PYIOBaHUS U 3HAUUTEIbHBIX BPEMEHHBIX 3aTparT.

[Tpumenenne IX3JI n apyroro mopTaTUBHOTO 00OPYAOBaHHS MPOU3BOJICTBA
3A0 «Kpucmac+» 1o3BoJsIeT IPUMEHNUTD d(PPEKTUBHBIE METOIMUECKHE TIPHEMBI U
MOATaNHO (POPMUPOBATH MIPEACTABIICHUE O XUMHIECKOM aHAIIU3€ B XOJIC IPOBEACHHS
9KCIIEPUMEHTA 1 PEeIIeHHs SKCIIEPIMEHTABHBIX 33714, y)Ke HaunHas ¢ 8 Kiacca.
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[pu n3yyeHnu Kypca XMMUH B 8 Kilacce yJOOHO AaBaTh MpECTaBlICHUE O Ka-
YECTBEHHOM U KOJMYECTBEHHOM XMMHUYECKOM aHAJM3€ B XO/€ MPAKTHUYECKOTO H3Y-
YEeHUS TEM «ATperaTHoe COCTOSIHHE BEIIECTB», «HUCThIE BEIECTBA H CMecH», «Bo-
na. PactBopem». IIpu paccMOTpeHHH BOABI KaK PacTBOPUTENS yYaIlMCs Tpeylara-
ercsi Mcnosb30Bath ciepyromme mMomynu LIXDJI: «Mytaocts/IIpo3paunocTs» u
«BetHOCTH, pHY». IIpH ompeneneHnn MyTHOCTH/IPO3PaYHOCTH W IIBETHOCTH BOJIBI
yyaluecst HarvIsAHO 3HAKOMSATCS ¢ pa3HBIMM TUIIAMH CMECEN: KPYITHO- M MEIKOJIHC-
MIEPCHBIMU CHUCTEMaMH (B3BECSMH U CYCIIEH3USIMH) U pacTBOpamMH (KOJUTOMIHBIMH U
uctuHHbIMHU). OrmpeziesieHne BOJOPOAHOro IMokaszarenst Boabl pH wnesnecoobpasno
BBOJMUTH IpH U3yueHuH TeMbl «Kucnots», «OcHoBanus», «Conn». B acnexre ycso-
€HMS MOHATHS «XMMHUUYECKUI aHaJIM3» IpellaraéMble METOMBI SIBISIIOTCS CBA3YIO-
IIMM 3BEHOM B MOHMMAaHHHU y4allUMHCA BO3MOXKHOCTEW NMPUMEHEHHS XUMHYECKHX
3HAHMH JUISl HCCIIEIOBaHUS OOBEKTOB OKPYKAIOUICH CPEbI.

B xone pa®otsl ¢ 000pyI0OBaHHEM M3 COCTaBa MOAYJEH (M COOTBETCTBYIOLINX
OMHOMMEHHBIX TIOKazatenei) «MytHocTh/[Ipo3paunocts» u «l{BetHOCTH, PH»
y4aliyecs: OCBauBalOT OPraHOJIENTHYECKUE M TypOMIUMETPUIECKHE METOMbl aHa-
mu3a. Hapsany ¢ BBeneHHEM MOHATHUS «MYMHOCHbY BBOIATCS MOHATHS «npo3pau-
Hocmb» U «ysemHnocmvy. OTMEUAETCs, YTO JAHHBIE MOHATHUS ONpPENEISIIOTCS Kak
MOKa3aTeNIn KayecTBa BOJBI U BBIAEIAETCS BO3MOXHOCTh MX KaueCTBEHHOW U KO-
JMMYECTBEHHOHN oneHkHn. Ha 3ToM 3Tane oOydeHUs 1enecooOpa3Ho BBOJUTH MOHS-
THE «TpeaensHo pomyctuMmas koumeHtparus (I1JIK) xak mokaszarens kadecTBa
9KOJIOTMYECKOT'O COCTOSIHUSI OOBEKTOB OKPYXKAIOLIEH Cpenibl, HallpUMep, NUTHEBOH
U MIPUPOTHON BOJBI B XO/I€ TPOBEJACHMSI SKCIIEPUMEHTOB C IPUMEHEHUEM MOTyJIEH
IX3JT «MyTHOCTB/TIpO3padHOCcTh» U «L[BeTHOCTH, pH». CpaBHUBas MOTyYEHHBIE
B pe3yJibTaTe MPOBEJEHHOIO XMMHUYECKOTO aHajiu3a JAaHHbIE, XapaKTepHU3YIOIue
m3yuaemoe BemiectBo ¢ [1JIK, onpenenénnoii as Hero kak 6e30macHas ¢ YKOJIOTH-
YECKOW TOYKM 3pEHUs, Yy4Yalluecs IONydaloT MPEACTaBICHHA O IPHYHUHHO-
CIIEICTBEHHBIX CBS35X, HIMEIOIINX MECTO B OKpYyXKaroIllel cpene. Meron onpenene-
HUSI MyTHOCTH/TIPO3PAYHOCTH U IIBETHOCTH OTHOCUTCSI K OPTaHOJICTITHUYECKUM Me-
TO/IaM aHaJIn3a.

Opeanonenmuueckue memoosl (OTpeaesieHHe KauyecTBa UCCIeAyeMOro oopas-
[[a MPH TOMOIIM OPraHOB YYBCTB — 3PUTENBHBIX, BKYCOBBIX, OOOHSITEIBHBIX
U T. I.) — 3TO IEPBbIC METOMbl, C KOTOPHIMH 3HAKOMSITCS ydalluecs B IpoLecce
MIPAaKTUYECKUX HCCIEIOBAaHUM BOJIBI M BOAHBIX MPUPOIHBIX 00beKTOB. Ilpucrynas
K UCIIOJIb30BAHUIO 3TUX METOJOB B XOJI€ MPAKTUYECKUX yUEOHBIX 3aHATHH MO XU-
MUH, OHH y3HAIOT, YTO OPTaHOJIENTHYECKas OLlEHKa KayecTBa BOJIBI — 00513aTelb-
Has HaydajJbHas MpoLeaypa KOHTPOJIsS KadyecTBa Bojbl. E€ mpaBuibHOMY mpoBese-
HUIO CIIEIMAIHMCTHI IPUIAIOT OoJbIoe 3HaueHue. 1lpyu 3ToM 4yenoBek, BBIIOIHSIO-
OV aHaJIu3, JOJDKEH YMETh KOPPEKTHO ONpPENeNATh yKa3aHHbIE ITOKa3aTeNH, HC-
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MOJIb3Yysl COOCTBEHHBIE BKYCOBBIE OLIyIICHUs, 000HsHUE U 3peHue. OpraHojentu-
Yyeckasl OlEHKa MPUHOCHUT MHOTO TPSMOW M KOCBEHHOW WH(OPMAIMH O COCTaBE
BOJBI U MOKET OBITH TIPOBEIIeHA OBICTPO U 0e3 Kakux-1mbo mprudopos. K oprano-
JENTHYECKUM XapaKTePUCTHKaM, KPOME IIBETHOCTH, MYTHOCTU (TPO3PaYHOCTH),
OTHOCSTCS emg 3amax, BKyC U IPUBKYC, IEHHCTOCTh. KpoMe Toro, cymiecTByer Me-
TOJl, KOTOpBI TpeOyeT ompeaenéHHOro O0OpyAoBaHMs (MHCTPYMEHTapus) s
MPOBEICHHUS UCCIIEIOBAHUS, — TYPOHMIUMETPHICCKUN METO/I.

Typbuoumempuyeckum METOIOM aHAIM3a (4aCTO €ro HA3BIBAIOT TaKXKE Myp-
buoumempuell) Ha3bIBAIOT METO, OCHOBAHHBIM HAa M3MEPEHUH WHTEHCHBHOCTH TI0-
TOKa CBETa, MPOIIEANIET0 4Yepe3 PacTBOp, COAEpIKAIIUil B3BEIICHHBIE YaCTHUIIBL.
NHTEeHCHUBHOCTh YMEHBIIAETCS BCIIEACTBUE TOTIONMIEHUS W PACCESHUS CBETOBOTO
noroka. [Ipu TypOuauMeTpuuecKuX M3MEpEeHUs X BEIMYMHA, Ha3blBaeMas MYMHO-
cmbio, COOTBETCTBYET ONTHYECKOH IUIOTHOCTH PacTBOPA.

JanpHelilliee u3yueHUe cMeced MpearnojaraeT M3yuyeHHe UX CBOUCTB. BBo-
JIATCS] IOHATHUS «MaccoBasi OISl KOMIIOHEHTa B CMECH» U «00BbEMHAs JOJSI KOMIIO-
HEHTa B cMech». Hapsamy ¢ 3TuM menecoo0pa3Ho MOCTETIEeHHO 3HAKOMHTD YYaIliX-
Cs C OCHOBHBIMH METOJAaMHU TPOBEJCHUS KOJWYECTBEHHBIX XUMHKO-aHAINUTH-
YECKHUX MCCIIeIOBAHUI: METOAOM IIKaJbl CTAHIAPTOB M TUTPHUMETPUIECKUM METO-
JOM. DTH METOJBI SIBJSIFOTCS BeAyIIMMH Tpu padote ¢ moayssimu LIXDJI. OcHoB-
HOM CIIO)KHOCTBIO B paboTe yuutens OyaeT HeoOXOJUMOCTh YHPOIIEHHUS M3ydae-
MOTO MaTepuayia JUIsl ydJaliuxcs 8 Kiacca Mpu OOBSICHEHWH CIOXKHBIX (DHU3HKO-
XUMHYECKUX TIPOIIECCOB, MPOUCXOAIINX BCIEICTBHE TIOTJIOMIEHUS M PacCesHUS
CBETOBOT'O TIOTOKA, COIEPIKALTUMICS B PACTBOPE B3BEIICHHBIMH YACTHIIAMU, U CBSI-
3M MYTHOCTH C ONTHYECKOW IUIOTHOCTBIO. DTO HEOOXOAMMO NpU OOBSICHEHUHU OC-
HOB METOJla TypOUAMMETPUUECKOTO METO/Ia aHallu3a, OCHOBAHHOTO HA M3MEPEHUH
WHTEHCHBHOCTH IOTOKa CBETa, MPOIIEIIEro Yepe3 pacTBOp, COAEp Kalluil B3Be-
IICHHbIE YaCTHIIBI.

[Ipu u3ydeHnn Kypca XUMHUH B 9 Kilacce yJarnecs: 3HaKOMATCS co crenudu-
YeCKUMH (U3NIECKUMH M XUMHYECKUMHU CBOMCTBAMH XHMHUYECKHX JJIEMEHTOB, B
YaCTHOCTU KaJIbIIUs M €r0 COSAMHEHUH, xene3a u coueld xkenesza (1) u (1), yrie-
pola u ero coeAMHEeHn — KapOOHATOB, a30Ta U MUHEPAIBbHBIX yI0OpEHH Ha €To
OCHOBE, CEepHI U €€ COETUHEHNI, B TOM YHCIIE CyTb(aTOB.

[Ipu momom momyneit LIUXDJI «Obwas scécmrxocmuy, «Kenezo obuweey,
«Kapbonamul, weénounocmoy, «Ammonuil, numpamoly, «Cynvghamory ydamumecs
MONYYaro0T MPEJCTaBICHNE O 3HAYCHUU U CIOCO0ax OOHAPYKEHUS W KOJINYECTBEH-
HOTO OMpPEJIENICHNS STHX IEMEHTOB M X COSIMHEHHUH B IPUPOAE, B BOTHBIX Cpeiax.
B xozme coOTBETCTBYIOMINX MPAKTHYECKUX YUeOHBIX 3aHATUH ydaluuecs MPUMEHSIOT
CBOM 3HAHUSI TT0 METO/IY IIKAIIBI CTAHAAPTOB K HOBBIM YCJIOBHSIM, CPABHUBAst HHTCH-
CHBHOCTH OKPACKH{, MOJIYYEeHHOH MpU JOOABICHUH COOTBETCTBYIOLINX PEareHTOB K
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pacTBOpy, CoJepXKalleMy OINpeNesIIeMOe BEIIECTBO, C STAIOHHON IIKAJION, OCBOMB
TakuM 00pa3oM METOJ BH3YyalIbHOW KojopuMeTpur. C TeMH e LeNsIMH Ha 3aHITHH
MOXKHO HCIOJIb30BaTh OCHANIEHHBIC BU3YalIbHO-KOJOPUMETPHYECKUMH IIKAJIAMH
TECT-CUCTEMBI, IPUOOPETAEMbIMU OTIEIBHO WM B COCTaBE PA3IMYHBIX MOAU(UKA-
i nadoparopuit «Iluénka-Y». Takue TecT-cUCTEMBI IPOCTHI B NPUMEHEHUH U CO-
OTBETCTBYIOT Ha4aJIlbHOMY YPOBHIO CIIO’KHOCTH.

Ecnu onpenenenne u3yyaeMbIxX 3J€MEHTOB Ha 3aHATHH MPOBOJAT C NMpHUMEHe-
HUEM TIOPTaTUBHOTO (oTOoMeTpa ((POTOKOIOPUMETPA), U3MEPSIOT CBETOMOTJIOICHNE
pacTBOpa — ONTHUYECKYIO IUIOTHOCTb, TOTAA M METOJ HA3bIBACTCS homomempuue-
ckum. Taxoil Meron sBisiercss Oosnee TOYHBIM IO CPABHEHUIO C BU3YaJIbHO-
KoJopuMeTpudecKkuM. st MaTeMaTnaeckoil 00pabOTKH pe3yabTaToB B (POTOMETPHU-
YeCKOM METOJIE MCTIOJIb3yeTCs IPalypOBOYHBIN TpadUK MM YpaBHEHHs, pacyueT 1o
KOTOPBIM MIPOBOJUTCS MPH MOMOILH CIIEIHATIbHBIX KOMITBIOTEPHBIX POTPaMM.

VYyamuecs: mMoaydaloT W 3aKPETUISIOT HOBBIE 3HAHUS MO0 THUIAM XHMHUYECKHX
peaknuii, TpOXOASIINX B BOJHBIX pacTBOpax, NMPOBOIAT yKa3aHHBIE pPEaKIHH,
OCBaMBasi THTPUMETPUIECKUI METOJI aHAIN3a.

Tumpumempuyeckuii Memoo aHaIn3a OCHOBAH Ha OINpenesieHuH 00b&Ma pac-
TBOpa OJHOTO U3 IByX B3aUMOACHCTBYIOIIMX BEIICCTB, BCTYMAIOIIUX MEKAY cOOO0M
B peakUuio, MpUYéM KOHIEHTpauust U 00BEM BTOPOTO BEIECTBA JOJKHBI OBITH
TOYHO M3BECTHBI M BBIPAXKCHBI B MOJIB/JI, a TOUYKA X SKBUBAJICHTHOTO B3aUMOJICH-
cTBHA (DUKCHpOBajach PE3KUMM HM3MEHEHHEM LiBeTa MHAMKaTopa. Turpumerpuue-
CKHE METOAbl OCHOBaHbl Ha PEAKLUUSIX HOHHOIO OOMEHa, OKHCIHUTEIbHO-
BOCCTaHOBHUTEJBHBIX PEAKLUAX, PEAKLUHUIX OCAKACHUS M KOMIUIEKCOOOpa30BaHUs.
Turpumerpuueckue MeETOJbl PEATUIYIOTCS € MPUMEHEHHUEM 3KCIPECC-NUMETOK
100 CTEKJISIHHBIX T'PaJyHpPOBaHHBIX MHUIIETOK, O0ECIEUMBAIOLIMX JIOCTATOYHYIO
TOYHOCTb aHaiuu3a. MeTon sBiseTcs pacu€THbIM. Pacu€THbIMM MeTOJaMH, C HC-
MOJIb30BAaHUEM DPE3YJIbTATOB AHAJIM30B, MOIYYEHHBIX JKCIEPUMEHTAIBHO OIpeEle-
JISTIOTCSI: KapOoHATHAs )KECTKOCTh (CyMMa MOHOB COs*m HCO3 "), maranit (Mg2+),
HaTpuii n kammii (cymma Na' + K), cyxoif ocraToxk.

IIpu u3ydyeHnu Kkypca oprannyeckoi xuMuu B 10 kyiacce yqauiecs nojyqaror
CBEJICHHS O 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX XMMHUECKOTO CTPOCHHUS, T. €. OT
PacroiI0KeHHs aTOMOB B MOJIEKYJIaX OPTaHUYECKUX COEAMHEHWH COTJIACHO MX Ba-
JICHTHOCTH. B cozep:kaHuM Kypca cIeNaH akIeHT Ha NMPaKTUYECKON 3HAYUMOCTH
yuebHoro marepuana. [loaTomy usydeHnue npeacraBuTenell Kakaoro Kiacca opra-
HUYECKHX COEIUHEHHH HAYMHAETCS C MPAKTHUYECKOW NMOCBUIKM — HUX IOJIyYEHUs.
XHUMHYeCKHe CBOICTBA BEIIECTB PAacCMATPUBAIOTCSA TAKKE M C TOUKM 3PEHUS HX
MIPaKTUYECKOT0 MPUMEHEHHS.

Hampumep, yane6000poodvr SBNSETCS OJHUM M3 BaXHEHIIUX pa3aesioB Kypca
OpPraHNYECKOW XWMHH, HE TOJBKO C TOYKH 3PEHHS HX CTPOCHUS, XUMHYECKHUX
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CBOMCTB M MPUMEHEHHUS, HO U U3YYCHUS TEXHOJIOTUN MOJYyUYCHUS Pa3IUYHBIX MPO-
JYKTOB U3 TIPUPOJHOTO YTIIEBOJOPOTHOTO CHIPbs (HE(PTh, COMYTCTBYIOMINN HEPTsI-
HOH ra3), KOHTPOJISI UX KadecTBa M BO3ICUCTBHS Ha OKPYKaIoIlIylo cpemy. B xome
M3Y4YEHUS! COOTBETCTBYIOLIErO pa3fena, ydaluecsl NOJy4YaroT MPEACTaBICHUS O
Pa3IMYHBIX TPYIIIAX YTIEBOJOPOAOB, B YaCTHOCTU 00 anxunax. OTMeYaercs, 4To
QJIKUHBI SBIISIOTCS CBIPbEM JIJISL MMPOU3BOJICTBA OOJIBIIOTO KOJIMYECTBA OpraHHUYEC-
CKHUX COCIMHEHUN M MaTEepPUAJIOB, B TOM YHCIIE MOBEPXHOCTHO-aKTUBHBIX BELIECTB
(ITAB), koTOpBIE HAXOAAT HIMPOKOE MPUMEHEHHE B MPOMBIIIEHHOCTH, CEIHCKOM
X03sHCTBE, MEAUIINHE, OBITY. Baxkueimim obnacteio motpediienus [TAB sBusercs
MPOU3BOACTBO MBUI WM MOIOIIUX CPEACTB MAJI TEXHUYECKMX W CaHUTAPHO-
TUTHEHUYECKUX HYXKJ; TEKCTHUJIbHO-BCIIOMOTaTEIbHBIX BEIIECTB, T. €. BEILIECTB,
MCIOJb3YyEeMbIX JJIi 00pa0OTKM TKaHEW W MOJTOTOBKHU CHIPbs JJIS HUX; JAKOKpa-
couHoil mponykiuu. Taxke ydammumcs coobmiaercs, uto [IAB ucnons3yioT Bo
MHOTHX TEXHOJIOIMYECKUX IMPOIECCax: XUMUICCKUX, HEPTEXUMHUCCKUX, XMMHUKO-
(hapMareBTHIEeCKHX, MUIIEBON MPOMBIIIIICHHOCTH. VX IPUMEHSIOT KaK MpUCaIKH,
YIIydIIaone KadecTBO HEe(TENpOAYKTOB; KaK peareHThl NMpH (PIIOTANHOHHOM
o0oTaIeHn! MOJIE3HBIX UCKOMAaeMbIX ((IOTOpeareHThl); Kak KOMIOHEHTBI THIIPO-
M30JISIIUOHHBIX M AHTUKOPPO3UOHHBIX MOKPBITUI U T. II.

MHorue cMHTETHYeCKHE MOIOIIUE CpescTBa, coaepxamue [TIAB, B otnuune
OT MBI HE MOJBEP)KEHBI ECTECTBEHHOMY OMOXHMHYECKOMY Pa3JIOKEHHUIO U HE 3a-
JIEPKUBAIOTCS (PUIBTPYIOMMMH YCTAaHOBKAMHU. DTO MPHUBOJUT HE TOJBKO K 3arpsz-
HEHUIO PEK U APYTUX BOJOEMOB, HO U K NPOHUKHOBEeHUIO ITAB B HCTOYHUKH TTUTh-
€BOI BOJbl, UTO HEMOCPEICTBEHHO BIMAET Ha 30pOBbe uesoBeka. [Ipu momoun
monyist IIIXDJT «/1AB-A» ydamuecs: Ha IPaKTUKE 3HAKOMSTCA C METOAOM OOHa-
PYXEHHUS U OIpeIeTICHUS KOHIICHTpaluuyu aHnoHakTUBHEIX [TAB B BogHOM cpene.

IIpu n3yuenun temsel «benkuy, ydammecs 3HAKOMATCS CO CTPOEHUEM MOJIE-
KyJ OelKka W TaKMMH CBOWMCTBAMH ITHX BEUIECTB, KaK CHMKEHHE PAaCTBOPHUMOCTH
MIPH JOCTHXKEHUHU 3JIEKTPOHEUTPAIIbHOCTH, THApATAIHs, TOPEHHE, MEH000pa3oBa-
Hue, neHarypauus. [lpu ucnons3zoBanun monyist LUXDJII «beaxu, yenesoovry Ha
MPaKTHYECKOM Y4YeOHOM 3aHSATUM  ydyallluecs YCTAHABIUBAIOT MPUYUHHO-
CJICICTBEHHYIO CBSI3b MEXIY BO3JCHCTBHEM XUMHUYECKUX PEAreHTOB (KUCJIOT) Ha
OelloK U ero mocienyronieil neHarypanueid. Ilpu sTom oTMedaercs, 4TO JaHHBIN
MPOIIECC IIMPOKO UCTIOIB3YeTCA B MHUIIEBOW U OMOTEXHOJIOTHH, a TaK)Ke TEXHOJIO-
TUSIX, CBSI3aHHBIX C OXPAaHOU 310pPOBbs YEIOBEKA.

IIpu n3yyenun xypca xumuu B 11 xnacce Beayuieil uaeeu siBisieTcsi eAMHCTBO
HEOPraHUYECCKOW U OPraHMYECKOW XUMHUH Ha OCHOBE OOIHOCTH UX MOHSTHIA, 3aKO-
HOB W TEOPHH, a TaKXKe Ha OCHOBE OOIIUX MOIXOJ0B K KiIaccu(HUKAIUM OpraHuye-
CKHX M HEOPTraHWYECKUX BEIIECTB U 3aKOHOMEPHOCTSIM MPOTEKAHUS XUMHUYECKHUX
peakuui MeXJ1y HUMH.
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OCOOCHHOCTBIO Kypca SIBJISICTCS aKIIEHT Ha CBSI3M XUMUYECKOW HAYKU C KU3-
HBIO: TIPOU3BOJICTBEHHOW M XO3SHCTBEHHOMW JIESTEIHHOCTHIO YeIOBeKa, pobieMa-
MH OXPaHBI OKpY’KafoIeh cpeasl. Ha 3ToM aTane o0ydeHUs XUMHHA OYeHb BaXKHOU
CTaHOBUTCS aKTyaJH3aIisl 3HAHWA W TIPEJICTABICHUH yJYalluxcs He TOJIBKO O (u-
3MKO-XMMHUYECKHX CBOWCTBAaX HEOPTaHMUYECKUX U OPTaHUYECKHUX BEIIECTB, MPHOO-
PETEHHBIX UMU paHee B Kypcax xumun 8—10 kiaccoB, HO ¥ O TOM, Kak 3Ta HHPOp-
MaIsi MOXET OBITh BOCTpEOOBaHA NMPU M3YyUYECHHUH KYPCOB OMOJIOTHH, JKOJIOTHUH,
OBX, reorpaduu, TEXHOJIOTHH.

3HaYUTENNFHOE MECTO B COJIEPKAHUH Kypca OTBOIHUTCS XUMHUIECKOMY IKCIICPH-
MeHTy. B xome mpakTuueckux y4eOHBIX 3aHATHH ¢ IPUMEHEHHUEM Pa3InIHbIX MOJY-
nerd IIXDJI yyamuecs: yrayOnstoT cBou 3HaHHUA O (POTOMETPUUECKUX METOJax aHa-
mm3a. Oco0yr 3HAYUMOCTh MPUOOpPETaeT MHQOPMAIUS O KOHKPETHBIX MPHUMEpax
XUMHYECKOTO 3arps3HEHHUS] OKPY>Karoleld cpelbl U XMMUYECKHX CIOC00aX OYHCTKH
3arpsi3HEHHBIX 00BEKTOB OKPYKAIOIMICH Cpebl. YUaluecs MOMydaroT MpeacTaBie-
HHE O POJM SKOJIOTHYECKOTO MOHHUTOPHHTA PA3IUYHBIX OOBEKTOB OKpY’Karommiei
Cpezpl M 3HAaYeHNE XUMUKO-aHATNTHIECKAX METOA0B B 3TOM TIPOIIECCE.

[pu momomm momynerr HIXDJI «®@ocghamery, «Mapeaneyy», «Hukenvy,
«Xnopuowry, « Humpumury, « Pacmeopénusiii kuciopooy, «Kuciomnocmoy ydamu-
ecsl Ha IPaKTUKE 3HAKOMSATCSI C HEOOXOAUMOCTBIO TIOATOTOBKH HCCIIEAYEMBIX MTPOO
BO/BI. B X0ze BBINOMHEHNS MOATOTOBUTENBHBIX OINEpalri, yJalyuecs: COBEpIlIeH-
CTBYIOT CBOHM YMEHUS B OOpAIlCeHUH ¢ pa3HOOOPa3HBIM JTab0paTOpHBIM 000pya0Ba-
HUEM, MaTepHajlaMi U TIOJITOTOBKE PACTBOPOB C 3aIaHHBIMU KOHIIEHTPAIMSIMH X1-
MUYECKHUX BEIIECTB.

Taxum 06pa3oM, CONPsHKEHUE COAEepP KaHUs Kypca XUMHH C BOIPOCAMH OLICH-
KH 9KOJIOTHYECKOTO COCTOSIHUSI PeaIbHOTO BOIHOT'O 00BEKTa OKPY KaIOIICH Cpeapl,
peanuzylonieecs IMOCPEeCTBOM HHTEPIPETAUN PE3YIbTATOB KCIIEPUMEHTA, OCHO-
BaHHOTO Ha METO/aX XUMHUYECKOTO aHaim3a, 00ecredrnBaeT MeTanpeaMeTHOCTh
00pa30BaTeIbHBIX PE3yIhTATOB W Pa3BUTHE HAINPEAMETHBIX YMEHHHA M HABHIKOB
yuanuxcs. [Ipyn 3ToM BKITIOYEHHE yUAIIUXCS B IKCIIEPUMEHTAIBHYIO JesITeTbHOCTh
CIOCOOCTBYET Pa3BUTHIO XMMHUKO-WHIKEHEPHOH M 3KOJIOTO-WH)KEHEpHOH mpodec-
CUOHAJIBHO!N OpHEHTAIMK Oy IyIIUX BBITYCKHUKOB,

XUMUYECKUI aHalIu3, BUJIbl aHAJM3a, METOJIbl aHalu3a, UCIOJIb30BaHUE pe-
3yJbTaTOB aHAJIN3a MOTYT OBITH M3YyYEHHI B MPOIIECCE BHEYPOUHOU JESTEIHHOCTH
WIH B paMKax (haKyJIbTaTHBA.

Y4uTeNh XUMHH MOXET CaMOCTOSITEBHO PACIpeeNuTh, Kakas 4acTh DKCIIe-
PUMEHTa MOXET OBITh BBIIIOJHEHA B XOJI€ YPOKa (PPOHTAILHO WM MaJIbIMHU TpyIIa-
MU, a Kakas JOJDKHA ObITh BHIHECEHA Ha 3aHTUS BHCYPOUHOW JCSTENbHOCTBIO JIIS
BBITTOJIHEHHS Y4E€OHO-HCCIIEI0BATEIbCKON PaOOTHI, BHIMOJHEHUS WHINBUIYAJILHOTO
WTOTOBOTO TIPOEKTA 32 KypC OCHOBHOM IIIKOJTBI.
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Taxke, B paMKax BHEYPOUHOH IESITEIbHOCTH WM (aKyiIbTaTHBa Ui yda-
muxcst 10—-11 xmaccoB, OpHeHTHPOBAaHHBIX Ha caady EI'D mo xumun nenecoobpas-
HO TIPOBOJINTH M3yUYEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIHFHBIX CBOWCTB OpraHHYe-
CKUX M HE OpPraHMYeCKUX COCJIMHEHUN C MpUMEHeHueM kiacc-komruiekta [IX3JI
Y €T0 OT/AETHHBIX MOJIYJICH.

4.3. XUMUKO-3KO/NOTNMYECKUE UCCNEAOBATE/IbCKUE

N SKCNEPUMEHTA/IbHbIE 3AAA4YU B YCNTOBUAX USYHEHUA
KYPCA XMMWUUN B OCHOBHOM U AOMNO/THUTE/IbHOM
OBPA30OBAHUU

OnHUM M3 NMOAXOAOB K MPOLECCY Pa3BUTHS y ydalllUuXCsl HABBIKOB HCCIENO0-
BaTENbCKON JESITETLHOCTH SBJSIETCA UX 00yUeHHE PELICHUIO HCCIIeI0BATEeIbCKUX
3ama4y. B 3TOM ciydae MOATOTOBKa K CaMOCTOSATEIHLHOMY BEJIEHHUIO HCCIEI0Ba-
TENBCKON JEeATeTFHOCTH MPOXOIUT Ha 33/1adHOW OCHOBE, W HCCIIEOBAaTEIbCKas
3a7a4a CTAaHOBHTCS CIMHWICH y4ueOHOW mesrenbHOCTH. llo ompemeneHuio
B.B. Ycnenckoro, uccienoBatenbckas 3agaya — 3TO «MaKue 60npocsl u 3a0d-
HUA yyumensa uiu 60NPOCHI, GblmeKaoujue u3 JUYHbLIX NOZHACAMETbHBIX NO-
OysHcoenuil yueHuKa, KOmopboie 8vi3bl8aAI0mM €20 AKMUGHYIO MEOPUECKYI0 NO3HA-
éamebHyI0 OeAmenbHOCMb, HARPAGIEHHYI0 HA peuleHue NO3HABAMETbHbIX
npooIeM, HA cAMOCMOAMEIbHOEe OMKDPbIMUE, O0CyUWlecmensemoe nymém no-
CIMAHO6KU ONBIMOG, cOopa pakmos, ananuza u 0606uienus 3nanui. Hanuuue
ROUCKO0BOIl cumyayuu, mpedyouieii om yuauiecoca camocmoamenbHo20 pas-
peutenus, 000CHO8AHUA U 0OKA3AMEbCMEA, AGNACMCA 2/1A6HBIM NPUHAKOM
UCC1e006aAMENbCKOI 3A0auuy.

['maBHBIM OTJIMYUTETHHBIM MPU3HAKOM HCCIIEI0BATEIBCKON 3a/1a4H OT 3aJa4u
OOBIYHOMN SBIISETCS OTCYTCTBHE KAKOTO OBI TO HU OBLIO alropuT™Ma e€ pericHus, a
TaK)Ke MaKCHMaJIbHas CAaMOCTOSATEIbHOCTD MIPH €€ PelIeHNH YYaIlnMHUCS.

XUMUKO-IKOJIOTHYECKUE UCCIIEIOBATEIbCKUE 3a/Ja4l — 3TO 3ajadu ¢ Tiy0o-
KM MOJITEKCTOM, TECHO CBSI3aHHBIE C OKPY’KaIOIIEeH HAC AEHCTBUTENBHOCTBIO, 00-
JalaroIIue KaueCTBOM MEXKIIPEIMETHOCTH U €CTECTBEHHO-HAYYHOM, CyObEKTHBHOM
JUIsl ydamierocsi IieHHoCThio. [TodaToMy mpu BeIOOpe mpobieMaTHKH U QOpMYIU-
pOBKe Ha €€ OCHOBE TEKCTa HCCIIEeOBATEIhCKOW 3aJaddl yUWUTENb NEHCTBYET Tak,
YTOOBI yUalluecs MOTIH MMPUHATh aKTHBHOE Y9YacTHE B 3TUX MPOIECCaX.

Kak mpaBmito, XMMHKO-3KOJIOTHYECKAsT UCCIIEAOBATENIbCKAS 3a/ja4a TIPeACTaB-
JsieT co0Ol B UTOre MHOTOKOMITIOHEHTHOE 3a/IaHHe Ul y4yalllerocsi U UMeeT clie-
JIYIOLTUE XapaKTePUCTHUKU:
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1. E€ coBMecTHOE MOCTPOCHUE YUYSHUKAMH M YUYUTEJIEM Ha OCHOBE OTOPHOMN
(xrOUEBOIl) 3a71a9M M3 OCHOBHOHM y4eOHOM MporpamMMBbl IO XHMUHU C TPUBHECEHH-
€M JKOJIOTHYECKUX aClIeKTOB B PACCMOTPEHHE MPEAMETa HCCIIeTOBAHUS.

2. BappupoBaHu€e yuuTeIeM YPOBHS CI0KHOCTH, ITO3BOJISIONIEE IPUMEHSTh Ta-
KHe 3a]1a4H JIJIsl 00eCTieueHNs] HHIVBH Ty aTn3aluy U auddepeHmanuy 00ydeHus.

3. Co3naHuie y4anumucs IJIaHa UCCIICOBAHUS 33JJaHHOTO 00BEKTa OKpYIKa-
IOIIEH CpeJibl, MPEAyCMATPUBAIOIICTO B JAIBHEHIIIEM X BapUAHTHYIO CaMOCTOSI-
TEJIBHYIO JCSITeIbHOCTh:

* TI0 BBIABJICHHUIO CBOWCTB, 3aKOHOMEPHOCTEH | (MJTH) BapHaIliil TapaMeTpoB
00BeKTa ucclieqoBaHus (HapuMep, HEKOH MMPUPOTHON TEPPUTOPUH, BKITIOUAIOIIEH
BOJOEM);

* [0 CPaBHEHHUIO CBOMCTB OOBEKTa CO CBONCTBAMH aHAJOTHMYHBIX OOBEKTOB
(HarmpuMep, MOXOXKUX IO reorpa@UuIecKoMy MOJIOKECHUIO, KIMMAaTUYeCKUM 30HaM,
XUMHYECKOMY COCTaBY);

* 10 YCTAaHOBJICHHIO XapaKTEPUCTUKU MpeaMeTa MCCIIe0BaHus (HAIIpHMeEp,
MMOBEPXHOCTHON BOJBI, WJIa, TOYBEHHBIX BBITSDKEK MPHIIETAIONICH TEPPHUTOPHH,
CTpOEHHIO U (hopMaM CyIIECTBOBAHUS B BOIHOHW Cpelie COSAMHEHUH, SIBISIOMINXCS
aHaJM3UPYEMBIMH MOKa3aTesIMU (CyNb(aT-aHHOHBI, KECTKOCTh, pH 1 T. 11.);

* 110 BBISABIICHUIO MEKITPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EHl.

4. COop TeopeTHYecKoro Marepuana, KOHKPETU3UPYIOIIETO COCTOSHUE AaH-
HOT0 00BeKTa M HeOOXOJMMOTO ISl PEIICHUS 3aJa4H.

5. llpoBeneHre ydamyMuCs 1O PYKOBOACTBOM YUHTENS dKCIIEpUMeHTa (Jia-
OoparopHast paboTa) MO ONpeesIeHUI0 KOHKPETHOTO MMOKA3aTells, MOIyYeHHue KO-
JIMYECTBCHHOI'O pE3yJIbTaTa.

6. CoBMECTHOE C YYHTEIEM OIpeACicHUE PAllMOHATBLHOW OpraHu3allui BbI-
YUCIICHUH, HEOOXOIUMBIX ISl PEIICHUS JAaHHOW 3a7a9d, B TOM YHCIIC C UCIIOIB30-
BaHHEM BBIYHCIUTEIFHON TEXHUKH.

7. BbIBOJ 00 9KOJIOTHYECKOM COCTOSIHUM O0BEKTa Ha OCHOBE aHaJN3a Teope-
TUYECKOT'0 MaTepralia U COOpaHHBIX IKCIIEPUMEHTAIBHBIX JaHHBIX.

B XMMHKO-3KOIOrHYECKOM TMPOOIIEMHOM TIOJIE MOXKET OBITh C(HOPMHUPOBAH TIETIBIH
MepeyYeHb HCCICOBATENIBCKUX 33/1ad, TPEOYIOIINX aHAIUTUKO-IKCIIEPUMEHTATBHON
paboOThI yUalXcs, KOTOpasi, B CBOIO OYepeib, MOXKET IOCTY>KATh OCHOBOM ISl MHTE-
PECHBIX MH)KEHEPHO-TEXHUYECKHUX U XUMHUKO-TEXHOJIOTUUECKUX PEIICHUI.

B ycnoBusx y4eOHON TpOeKTHOH paboTHl (HOPMYITHPOBKA HCCIEAOBATEIb-
CKOH 3aJjaun MOXKET OBITh TOXKJECTBeHHA e€ menu. [Ipu 3ToM e€ HeoTheMIIeMBIM
KOMIIOHEHTOM OYJIeT XMUMHUYECKUI IKCIICPUMEHT.

[Ipexxne dem mpennarath ydamiumcsl peIIaTh HCCIEIOBATEIbCKUE 3aJauu,
HEOOXOIMMO TOATOTOBUTHh MX K ATOW JTOBOJIBHO HEIMPOCTOH AesITeNbHOCTH. Jlis
ATOTO IENECO00Pa3HO CHCTEMATHUYECKH TIPeIaraTh UM IS PEIICHUS pa3IdIHbIC
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10 CBOEH TeMaTHUKE U CIOXKHOCTH IKChepumenmanvHvie 3ad0auu. Takas 3anada
MpecTaBiIsIeT co00i MOJIeNlb TPOOJIEMHON CUTYaIMH, PElIeHHe KOTOPOii, B OTJIU-
9Ke OT pacu€THON 3a/1a4u, TPEOYeT OT yJaluXxcs He TONBKO MBICIUTENBHBIX, HO U
MPaKTUYECKUX JCHCTBUI Ha OCHOBE 3HAHMS 3aKOHOB, TEOPUM M METOJOB XHUMHH,
T. €., [I0 CYTH, BBHIIMOJIHEHUE DKCIIEPUMEHTA C TIOCIEIYOIIHUM 000CHOBaHHUEM BBIBO-
JIOB Ha OCHOBE €TI0 Pe3yJIbTaToB.

Pemenne sxcriepuMeHTaNIbHBIX XUMUKO-9KOJIOTHUYECKHUX 3a/1a4 HAaIlpaBICHHO
Ha 3aKpelUIeHHe, pacllMpeHHe 3HAaHWW W pa3BUTHE HE TOJIBKO XUMHYECKOTO
MBIIIJIEHUS,, HO U (DOPMHUPOBAHHWE XUMHUKO-IKOJIOTHYECKOW TPaMOTHOCTH yda-
muxca. B xone permenns Takux 3a7ad YUeHUK IPOAODKAaeT paciupsaTh U yriayo-
JIATh CBOW 3HAHUS MO XMMHUU U JPYTUM €CTECTBEHHO-HAYYHBIM AUCIUILUIMHAM, a
TaK)kK€ COBEPILICHCTBYET YMEHMs B IMPUMEHEHHH HayYHO-METOAMYECKOIro Hccle-
JOBAaTEIbCKOTO WHCTPYMEHTApHs (TEXHOJOTUM M METOOUKH BBIIOJHEHHS pas-
JUYHOTO pOJia OMpeNeNIeHUI U aHAIU30B), MpUyYas yYalluxcs MPUMEHSITh CBOU
3HAHMS Ha MPAKTHKE.

Pemienne skcnepuMEHTaNbHON 3aJladyd B YCJIOBHUSX pealu3allii MPOEKTHOU
paboTHI ABISIETCS HEOTHEMIIEMOW YaCThIO UCCIIEAOBATENBCKON 3aaul M KOPPEIH-
pyeT ¢ Hell B cBoel GopmynupoBke. B maHHOM ciyyae GpopMyIHpOBKa 3KCIIEpU-
MEHTANBHOW 33724l MOKET OBITh TOXAECTBEHHA (POPMYITHUPOBKE, BHIIBUTAeMOH B
XOJIe MCCIIeZIOBaHUS THUIOTE3bI,  COJAEPKATh CIIOBA «JIOKAXKHUTE», «IIPOBEPHTE Ha
HAJI4YNe/OTCYTCTBUE», (IIPOBEIUTE», «OIpenennuTe, rae/B 4éM /Cc d4eM» U T. I.
Takum 00pa3oMm, MOHATHE «HCCIEeNOBaTeNbCKas 3aqaday IIUpe TOHATHS «IKCIIe-
pUMEHTabHAS 3a/1a4ay.

DKcnepuMeHTallbHBIE 33a4K B OOJIbIICH CTENIEHH PEeIlaloT 00pa3oBaTeIbHbIC
3aJa4M LIKOJBHOTO Kypca XHMHH, CBSI3aHHBIE C MEXIPEIMETHOH, €CTeCTBEHHO-
Hay4YHOH M IOJMTEXHUYECKOM NOAroTOBKOM ywammuxcs. WX cucremaruueckoe
BKJTIOUCHHE B 0a30BBI 00pa30BaTEIBHBIN KypC Ha ypOKax, MPOBOIUMBIX B opMe
JTabOpaTOPHEIX PadoT, CIOCOOCTBYET MPOGOPHUECHTAITMOHHOW padoTe W MPEATPO-
(PMITBHOI OATOTOBKE YUYAIIUXCS CTAPIIUX KIIACCOB.

Kax u pacu€rnble 3a1aum, KCIEpUMEHTAIbHbIE 33a4l MOTYT NPUMEHATHCS
HE TOJILKO BO BpeMsl J1a0opaTopHBIX padoT, HO U Ha BCeX dTanax o0yueHHs XHUMUH,
BKITIO4asi 0OBbsICHEHHE, 3aKperieHne, 00001eHre, TOBTOPEHNE, TEKYIIUH U UTOTO-
BBbId KOHTpOJIb 3HaHUM. Kak mpaBuiio, 3KCIEpUMEHTAlIbHAasi XHWMHKO-3KOJIOTH-
Yeckas 3a/a4ya Bcerja TpeOyeT BBHITOTHEHUS MPAaKTHYeCKONW paboThI, HAIPaBIICH-
HOW Ha MOJTyueHHEe HATYpHOU J0Ka3aTtenbHol 0a3bl. [l0aTOMY 3KCIIepUMEHTaIbHBIE
XMMMKO-IKOJIOTHYECKHE 33JIa4M 4acTO BKJIIOYAIOTCA B 3aJIaHUS MPAKTUYECKUX TY-
POB MHOTUX OJIUMIIHAJ JUIS IKOJBHUKOB.

Pemenne skcriepiMeHTaNbHBIX 33/1a4 HAYWHAETCS C IPOYTEHUS U aHAIN3a MX
ycioBusi. BTopeIM 3TanoM sBIIsIeTCs YCTAaHOBIIEHHWE MYTH TEOPETHYECKOTO pelle-
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HUA Ha OCHOBC M3YyUYCHHBIX TeOpI/Iﬁ U TOHSATHM C 3alMCHI0 BO3MOXKHBIX BapUaHTOB
Y ypaBHCHHI peakmwid. [lamee HEOOXOAMMO MPOBECTH BHIOOpP HamOoJee MOIX0 -
IIero BapraHTa ¢ yUYETOM HE TOJIBKO COOIOACHUS MPaBUII TEXHUKH 0€3011acHOCTH,
HO W BpPEMEHH, HEOOXOJNMOTO /ISl KOJIMYECTBEHHOTO aHalM3a WM CHHTE3a IPO-
MEXYTOUYHOTO BEIIECTBA, HEOOXOAMMOTO JUIS MCCIEIOBAHMS, pacuéra ero mpero-
JlaraeMoro BBIXOZa, a TAKXKe aHaIn3a YUCTOTHI POAYKTa Peakuni, HaJTMIUs peak-
TUBOB M 000pyJOBaHUs U Apyrux ¢axTopos. Ilocie TeopeTnueckoro pemeHus 3a-
Jla4y yyariuecsl MPUCTYNalT K MPaKTHYECKON peau3alui: MoJ0HpaloT HeoOxo-
IIMMBIC PEaKTHBBI U 000PYIOBAaHUE, COOMPAIOT YCTAaHOBKY, MPOBOIIT HEOOXOIH-
MbI€ PEaKIW{ W MAHWITYJIAIANA B COOTBETCTBHH C METOJIMKOW, OMPENENSIIOT TpH-
3HAKH TPOXOXKJCHHS PeaKIUi, TPOBOIAT PACUETHI, MTOyYaloT HYKHBIA pe3yJbTarT,
0QopMIISIFOT paboTy B TETpaaH, MPOBOASAT YOOPKY pabouero Mecra.

[IpakTueckue paboOTHI, KOTOPBIE MBI MpejiaraéM B 3TOM MOCOOWH, MOTYT
OBITh MHCTPYMEHTOM pEIIEHHUS] HIMPOKOTO CHEKTPa XHMHUKO-3KOJIOTMYECKUX HC-
CJIEJIOBATEIbCKUX M DKCIIEPUMEHTAIBHBIX 3a7ad. Ha ocHOBe mMpuBeAEHHOW Tepesn
HENOCPEICTBEHHBIM OIMCAaHUEeM KaXI0i paboThl MHPOPMAINN yUUTENb CMOXKET
CaMOCTOATENBHO CPOPMYITHUPOBATH TEMBI XMMHKO-IKOJIOTHIECKUX HUCCIIEI0BATEIh-
CKUX U DKCIIEPUMEHTAIBHBIX 3a1a4. [IpuMepoM, Kak 3TO MOXKHO CeNaTh, SIBISETCS
paccMoTpeHue TPUBENEHHOTO B NMpUIIOKeHHH Ne 1 COOTHOIICHUS MOHATHH «IKC-
MEepUMEHTANIbHAST 3ajladay M «HCCIIeoBaTelbCcKas 3ajJada» Ha IMpuMepe pado-
TBI Ne 3 «Ornpezenenrne KHCIOTHOCTH BOIBI M BOIHEIX cpeny (1. 6.2).

4.4. METOAUKA OPTAHU3AL MU YYEEHOW PABOTbI
C NIPUMEHEHUEM NOPTATUBHOIO OOPYAAOBAHUA

IIpenonaBanyie XUMHHM B OCHOBHOHM U CPEJHEH LIKOJIE B YCJIOBUSX IEPEX0]a
Ha ®I'OC mpegycMaTpuBaeT MEPEOCMBICICHAE POJTH YIUTES B 00pa30BaTEIIBHOM
nporiecce. Bo3zpacraer ponb yuuTens Kak opraHu3aTopa y4eOHOW IesTenTbHOCTH
yYalmiumxcsi Ha Bcex JTamax ypoka. Opranmzanuss WHPOPMAIMOHHO-00pa30-
BATEIILHOM cpefibl 32 CUET UCIOJIb30BAHMSI COBPEMEHHBIX CPEICTB M TEXHOJIOTUM
00y4eHus, TOMHOKEHHAasI Ha MOCTOSIHHBIA KOHTPOJIb 32 KAa4eCTBOM IO3HABATEIIb-
HBIX KOMIETEHIMH y4alluXcsl, MO3BOJIUT MEeAaroraM «y4uTh YUYEHHUKOB YUUTHCS».
HMenHO Takue moaXoapl B METOAMKE MPETIOIaBaHNsl XUMUN — HanOoJee BaKHbBIE
" HyXHbIe B ycroBusax AcictByrommx GI'OC OOOQ. Ilpu Takux yCIOBHIX TPaMOT-
HOE BKJIIOUEHHME YYAIIMXCS B MPAKTUUYECKYIO SKCIEPUMEHTAIbHYIO U MPOEKTHO-
HCCIIEIOBATENBCKYIO IESATEIBHOCTh MPHOOPETAET 0COOYIO 3HAYMMOCTb.
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4.4.1. MeToauKa opraHu3auum paboTbl yuntena

CoBpeMeHHas TielaroruKa MpeajiaraeT 1meaarory Ha BIOOp cpa3y HECKOJBKO
MeAaroTHIECKUX TEXHOJOTHH, MPEAIIONaraoIuX Peaan3aliio MPaKTHIeCKUX HC-
CJIeIOBATEeIbCKUX PadoT. B 3aBUCHMOCTH OT TOTrO, Kakue MeJarorndeckue u -
JIAKTUYECKHE [IeTH U 33aJ]a4d CTABUT Tiepe]] CO0O0M yYUTeNnb, OH BRIOMPACT aJIeKBaT-
HYIO TEXHOJIOTHIO 00y4eHus. [IpuBenéHHbIE HIKE TEXHOJIOTUH OOYUYCHHUS MPEATIO-
JIararoT aKTHBHOE HCIIOJIB30BAHUE METOJIOB MPAKTHUECKOW paboThl ydamuxcsi Ha
3aHATHAX, a 3HAYMT, NpuMeHeHne moxayied IIXDJI (wim MHOro MOPTaTHBHOTO
000pyIOBaHMs) B MX KOHTEKCTE ONPABIAHHO.

* Texnonorust npodbaeMHOro 00y4eHus (MPOBEpKa THITOTE3bI B IKCIIEPUMEH-
T€, CBSI3b TCOPHH C JKU3HBIO, METANPEAMETHBIN PE3yJIbTarT).

» [IpoekTHas TexHONOrHs OOyYeHHs (peanu3allysi MOTCHIIMAda CaMOCTOS-
TeJIbHOU pabOoThl yUYalUXcs B YCIOBHSIX JIeHUIIMTa yUeOHBIX 4acoB, NMPH yUHTEINe-
TBIOTOpE).

» TexHonorus MTUYHOCTHO-OPUEHTHPOBAHHOTO OOyYeHHUsS (ITOCTPOEHUE WH-
JTUBUAYaTbHON 00pa30BaTeIbHON TPACKTOPHU Yepe3 CO3/IaHUe YCIOBHA JIJIS CaMO-
peanm3anuu U 3(PGEKTUBHOW KOMMYHHKAIMH, YepE3 OPraHU3al[Mi0 TPYIIIOBBIX
(opm paboTHI, Uepe3 CO3JaHNe CUTYaIUH ycexa Al KaXKI0ro ydyaierocs).

* TexHOJOTrHs KPUTUYECKOTO MBIIIICHUS (IIPOBEpKa TUIOTE3Bl B KCIIEPU-
MEHTE, CBS3b TEOPHH C KXU3HBIO, METANPEAMETHBIH pe3yibTaT, ydaluecs Hayda-
FOTCSI CAMOCTOSATEIBHO JT00BIBATh 3HAHMS, PAa3BUBAIOTCS METAKOTHUTHBHBIE HABBIKU
B TIpoIlecce OCO3HAHMS HEOOXOJWMOCTH TIPOBENCHUS SKCIIEPHUMEHTANBHBIX JIeH-
CTBUH, HEMOCPEICTBEHHOTO IJIAHUPOBAHUS U MPOBEICHUS IKCIICPUMCHTA).

* TexHonorus pa3BUBArOMIEro 00yueHUs — (POPMHUPOBAHUE BCEU MAUTPHI
VYV]I yuamuxcs B YCJIOBHUSIX BEIEHUSI MPAKTUUECKOW MCCIIEIOBATEIbCKON Jed-
TEIHHOCTH.

D¢ heKTUBHOCTS OpTaHU3aIlN YIeOHOTO TMpollecca Ha YPOKaX XUMHUH MOXKET
OBITh IOCTUTHYTA 32 CUET HMCIIOJIL30BAHUS PHIYATOB, IMOBBIIICHNS YPOBHS MOTHBA-
MU YYaIUXCsl K U3YyYEHUIO MPEeIMeTa, B YACTHOCTH, ONOPY Ha BO3PACTHBIC IICH-
XOJIOTHYECKUE MTOTPEOHOCTH.

[TotpebnocTn yuamuxcs 8—11 kmaccax B KOMIIETEHTHOCTH (CaMOJeTepMHIHA-
M) 3aKII0YalOTCS B OOCCICUYCHWH CHUTYAllMH YcIexa Ui KakIoro peO&Hka,
OIIyTIIEHNH, YTO 33/1a4a MPEO0TNMAa.

[ToTpeObHOCTh B IPUYACTHOCTH JOCTHUTAETCS BBEIEHHEM B yPOUHYIO paboTy
rpynnoBeIX GopmM e€¢ opranuzauud. Ha npoTsokeHnu OOJNBIIMHCTBA 3aHATHHA peoé-
HOK Y4YHUTCS (BBIIIONHSET 3aJlaHus) OJWH. BKItOueHWe 3a/aHuii, OCHOBAaHHBIX Ha
BBIMOJIHEHUW MTPAKTUYECKOW paObOThI B TPYIIIE, BBI3BIBACT Y YUAIIMXCS OLIyIICHUE
MPUYACTHOCTH K KOJUIEKTHBY, YIOBJIETBOPSET €ro MOTPEOHOCTh B OOIIEHWH CO
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cBepcTHHKaMU. OOILEHHE CTAHOBHUTCS KOHCTPYKTHBHBIM, pPa3BUBAIOIINM, CIIOCO0-
CTBYET Pa3BUTHIO HABBIKOB KOJUIEKTUBHON pabOTHI, KPUTHYECCKOTO MBIILICHUS,
3¢ PeKTUBHOI KOHCTPYKTUBHON KOMMYHHUKAIIHH.

[TorpeGHOCTh B aBTOHOMHOCTHU JIOCTHUTaeTCs CO3JaHUEM YCIOBUH Ul TOTO,
9TOOBI YYaIIMHACS MOT OCYIIECTBIISITH CAMOCTOSTENBHBIA BHIOOP B IpoOLEcce Mpo-
eKTHOH JesiTenbHoCcTH. U 3T0 He TONIBKO BBIOOP TEMBI U 00BEKTa HCCIECAOBAHHS, HO
1 BO3MOXHOCTDH B YCJIOBHUSX YPOUHOU M BHEYPOUYHOH y4eOHON MPaKTUUECKOW nesi-
TEJILHOCTH MPUHECTH HA 3aHITHE CBOIO MPOOY BOJBI MITU ITOYBBI HIIM MPOAYKTA ITH-
TaHus U T. 1. Takum oOpa3oMm ocyiuecTsisiercs emé 1 0e30MacHoe BKIIIOYECHUE Ba-
PUAHTHOCTH B PETYJISIPHBINA YUeOHBIH ITpoIiece.

B 3aBucuMOCTH OT TeX AMOAKTHYECKHMX 3a/1ad, KOTOpPbIE MPEAINOJIaraeT pe-
maTh MeJaror, oH BeIOMpaeT Gopmar paboThl: ypodHas, BHEYPOUHAas, MPOCKTHAs
yueOHas NesTeIbHOCTb.

B ycnoBusix ypouHOH paOOTHI NMpH peanu3aiud COACPKaHHUS Kypca XUMHH
OCHOBHOM M CpeJHEH LIKOJIbI C IPUMEHEHUEM NTOPTATUBHOI'O 000PYI0OBAHUS PEKO-
MEHJIyeTCsl OpPraHU30BBIBATH CIIEAYIOIIUE MuUNbl YPOKOS: YPOK KOMILIEKCHOTO
00600menusa u kourposs 3Hanuil U ymenuit (YKOK3YVY); ypok o0oOmeHust u cu-
cremaru3anuu 3Hanuii (YOC3); komOunupoBanHbii ypok (KY).

Iloozomosxa k ypoxy. Ilepea TeM Kak NPeASIOKHUTh yYalIUMCS PELIUTh JKC-
MEPUMEHTAILHYIO 33]]auy WM BBIOTHUTH JIA00PATOPHYIO MPAKTHUECKYIO PadoTy
C NPUMEHEHHEM IOPTaTUBHOIO OOOPYIOBaHMA, NPEIOAABATEN0 HEOOXOAUMO
03HAKOMHTBCS C IpPEIJlaraéMbIMM METOAMKAMHU MCCIIENOBaHMA (aHanu3a) 1O BbI-
OpaHHBIM IIOKa3aTeIIsIM.

[epen mpoBeaeHreM y4eOHOTO 3aHATHSI HEOOXOAMMO MPOBECTU MOATOTOBKY
KJlacca Wi J1abopaTtopuu K IpakTHdeckod pabore yudamumxcs. Hampumep, Heobxo-
JIMMO TIOJITOTOBHUTH CTOJIBI JJISl TIPOBE/ICHHST PAKTHYECKUX PadOT U3 pacuéra pasze-
JICHUsI BCEro KOJUICKTHBA YYallUXCs Ha JIB€ IapajUIesbHO paOOoTarolye IpyIIIbL:
IPYIIIa BHIIOJHSIOUIMX HCCIEA0BATENBCKYI0 Pa0OTy U IPYIIIa BHINOJHSIOUIMX KOH-
Tponupytomiee 3ananue. Ecim B kabuHere HET 1a0bOpaTOpHBIX CTOJIOB, TO OymeT
yI00HO CABUHYTH HECKOJBKO MapT MOMAapHO JUIMHHBIMH CTOPOHAMH. 3aTeM Ha CTO-
JBI CIIEAyeT BBICTaBUTH T€ MOMyH U3 coctaBa [1IXDJI, koTopble HEOOXOMUMBI IS
MPOBEICHUSI UCCIIEIOBaHUI O0BEKTa 10 3apaHee ONpeeIEHHBIM TOKa3aTeNsiM, pas-
MECTUTh HEOOXOMMOE KOJIMIECTBO HAOOPOB YUAIITHUXCA.

Ha ocraBmmecss HecABUHYTBIMU IapThl Pa3farOTCs yCIOBUS KOHTPOJUPYIO-
LIMX 3aJaHdi U, TP HE0OXO0IUMOCTH, OJaHKHU AJIS 3aII0JIHEHUSI OTBETOB K HUM.

3abnaroBpeMeHHO Iepe]] NPOBEICHUEM MPAKTUUECKOT0 3aHATHS PEKOMEH Ty eTCSI:

* BBIIATH JOMAlIHEEe 3aJlaHHus YYallUMCs 110 TOBTOPEHUIO MPOHAEHHOTO Ma-
Tepualla, aKTyalbHOTO JUIS YCIEITHOTO TPOBEICHUS TPAKTHYECKOH HCCieoBa-
TEITHCKOU PabOoTHI;
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* COCTaBUTb HECKOJIBKO BAPUAHTOB KOHTPOIMPYIOLIUX 3aJaHUl;

* COCTaBUTb 33JIaHUS JUIsl IPAKTUUECKOTO OMpPEAENICHUs IBYX NOKa3aTeneu ¢
rcnonb3zoBanueM moaynen HIXIJI;

* TIOATOTOBUTH Pa3aTOYHBIA TUIAKTHUECKINA MaTepHall (KapThl MHCTPYKITHH);

* [pU HEOOXOJUMOCTH HOATOTOBUTH MOJIETIBHBIE PACTBOPHI JJIsl UCCIICOBAHHMA.

Ocoboe BHUMaHHE CIEAYET YACIUTh Pa3paboTKe TEXHOJOTHYECKOH KapThl
yuebHoro 3aHsATHs. [IpruMepHbIil MIIaH-KOHCIIEKT C TEXHOJIOTHYECKO KapToi ypo-
Ka IpUBEJEH B MPUIIOKEHUU Ne 2.

4.4.2. MeToaAuKa OpraHU3aLmm AeATeIbHOCTU yYaLMXca

B X0A4,e NPaKTUYEeCKOoro y4ebHOro 3aHATUA C NPUMEHEHUEM
NopTaTUBHOro 060pyAo0BaHMUA Ha NpuMmepe UCNOb30BaAHUA
moaynei LLUXIN

B nmanHom paznene
mpeyiaraeTcs  OOUH W3
BO3MO>KHBIX BapHaHTOB
OpraHu3alif  KOMIUICKC-
HOTO ypoKa ¢ jabopaTop-
HOH pabOTOM.

Ha  nmaGopaTtopHOM
croie (WM ABYX CABUHY-
TBIX BMECTE CTOJNaxX YydYa-
ITUXCS) pa3MEIIaloTCs CeK-
MUOHHBIA Moy IXDJI
TUTS onpe;[enerm OJTHOTO TIOKa3aTeJis (HarpuMep, aHHOHOB aMMOHHUS) U JiBa Habopa
ydarerocs.

Ha npyrom maGopaTopHOM cTOJIE pa3MenaoTcs CeKIHOHHBIA Moy s [IIX3J1
JUISL OTIpENIeNICHHs IPYTOro MoKa3aressl (HanpuMep, XJIOpUA-aHUOHOB) M TaKXkKe JIBa
Habopa y4Jamierocs.

B nagane yuebHOTO 3aHATHS (B YCIOBHAX YPOUHOH JEATEITHHOCTH PEKOMEH/IY-
eTcsl MPOBOANTH CIIAPEHHBIH YPOK, B YCIIOBUSIX BHEYPOUHOH pabOTHl — IOMyTOpava-
COBOE 3aHSTHE) BCeMY KOJUIEKTHUBY Y4aIIUXCS TpeaaracTcs mpoOaeMHasi SKOJIOTH-
geckas CUTyarus (OHa jkKe — JKCIIEpUMCEHTANIbHAS 3a7ada), 00CyKIaroTesl MyTH e&
peuicHusA ¢ TOYKU 3pCHUA XUMUH, OGCY)K,H&IOTCSI METOABI UCCIIEAOBAHHUA KOHTPOJIHN-
pyeMbIx mokaszarenei. O0cyKaeHne IpOBOIUTCS ¢ ONMOPOH Ha 3HAHUS YYalIUXCs O
CBOWCTBAX HCCIIEAYEMbIX XUMHUIECKIX COeNMHEHWH, THIIaX, MEXaHI3MaX, YCIOBHIX
npoBeieHus peakiui. OOBICHAIOTCS 0COOCHHOCTH OGOPMIICHHUS OTUETA M MpaBUIIa
Oe3onacHoii paboThl. YUHTENb 3HAKOMHT YUAIUXCS C KPUTEPUSIMU OLICHKH HX JIesl-
TENBHOCTH B XOJI€ MCCIEI0BAaHMS U MPOBEPKU MPOIIEHHOTO MaTepHania.
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Hanee yueOHBIH KOJUIEKTUB (25-30 4enoBEeK) AECTUTCS Ha 2 TPYIIILL: OIHA
rpynma (12—15 genoBek) BHIMONHAET HHANBUIYAIbHOE KOHTPOJIUPYIOIIEe 3a1aHue
Ha npotrskeHuu 15-30 muH; qpyras rpynmna genurcs Ha 4 manele rpynmnsl. Takum
o0pa3oM, ¢ KaXIbIM MOAYJeM padoTaeT MO JBE TPYNIbl U3 2 WKW 3 YeIOBEK.
I'pynmbl BRIOMHAIOT UCCIIEZIOBaHUE HA COJIEpKaHKUEe OMPEAeNEHHOT0 XMMHYECKOTO
KOMITIOHEHTa B peaJbHOM OOBEKTE OKpYIKarolled cpensl (Boaa, BOJOCOCpKallast
cpena, MOYBEHHAs BBITSIKKA).

Pabota ¢ cexmmmonrpiMu Moayisamu IIIXDJI mpocra, B omucadusx padoT 10-
CTYTIHO W TIOHSITHO M3JIOKEH aJTOPUTM BBITIOJHEHMSI ONpeAeseHHus (CM. pa3Jiesbl
Ne 6-9). TlomaroBele omucaHMs BBIOJHEHUS ONpENENCHUH C HEO0OXOIUMBIMH
CIIPaBOYHBIMH MaTepHalaMH MPUBEICHBI B HACTOAIIEM MTOCOOWH B OMHCAHMSIX CO-
OTBETCTBYIOIINX MPAKTUYECKUX PabOT U MOTYT OBITh PaCTHPAKUPOBAHBI YUUTEIEM
U B TpeOyIOIIeMCsl KOJIMYECTBE IMpHUJIaraTbCs Ha 3aHATHH K KaKIOMY MOIYIIO
HIX3JI. Ecnmu yuuTens couTéT HEOOXOIUMBIM, OH MOXKET TPENIOKUATh YIaIuMCs
MpeIBAPUTEIHHO O3HAKOMHTHCS C TPOIETypOil BBHITTOJHEHHS OMpEeesieHui, BOC-
MOJIb30BABIINCH TEKCTOBBIMM UM BUAEOMaTepHallaMy, pa3MEIIEHHBIMU B ceTu MH-
TEpHET (CM. IpUJIoKeHHe 3).

B npunoxxennn 3 mprBeneHs! CCHIIKM Ha WH(GOPMAIMOHHO-00yYaloIIie HH-
TEPHET-PECyPChl, WITIOCTPUPYIOIINE BBIMOIHEHHE XUMHUKO-IKOJIOTHYECKUX J1a0bo-
PaToOpHBIX M MPOEKTHO-UCCIECAOBATEIbCKUX PadoT. JJaHHBI MaTepHan COCTaBieH
Ha OCHOBAaHWW MHOTOJIETHETO OIBITa PabOTHI TIEAaroroB yupexaeHuii Poccutiickoit
Oenepaunu. MaTepuanbl TOCTYIHBI B OTKPBITOM JOCTYIE U MPEACTaBIUIMCh Ha
KOHKYPCBI, CEMUHAphl, KOHPEPEHIUU U T. II. B MEPONPHUATHAX YUEeOHOro LEHTpa
3A0 «Kpucmac+y. CchlUtouHBIE MaTepHallbl COJIEPKAT, KaK MPaBIIIO, 00IIee OIu-
CaHHMe TEeXHOJIOTHH paboThl C Pa3TUYHBIMH CPEICTBAMH OCHAIICHHUS, a TAK)XKE OIHU-
CaHUsl TUMUYHBIX JIaOOPATOPHO-TNIPAKTHYECKUX U TPOEKTHO-HCCIEI0BATENBCKUX
paboT 3KOJIOTHUYECKOW HAIPaBIEHHOCTH, BBITIONHSIBIIMXCS YYaIlUMHUCS C MPHME-
HEHHEM PaccMaTPUBAEMOTO B HACTOSIIIIEM MTPAKTUKyMe 000pyAOBaHUSI.

VYuyaiuecs NpoBOAAT 3KCIIEPUMEHT B COOTBETCTBUM C IPUBEIEHHON B OMmMCa-
HUHM METOIUKOW paboThl, AenaloT B pabouell TeTpaau Bce HEOOXOIUMBIE 3aliCH H
pacuétsl, youparoT pabodyee MECTO U MEPEXOIAT K CIESMYIOIeMy MOIYITI0. 32 OHO
3aHATHE KaXJOH TPYIION MOTYT BBIIOJHATHCS 3aJaHHUA C WCIOJIb30BaHHEM He-
CKOJIBKMX MoayJsel. I'pynma MoeT XMMHUYeCKyl0 MOCyly M pacKiaibIBaeT Mo Me-
CTaM BCE UCTOIb3yEeMbIe MaTEPHAIBI TIOCTE MMPOXOKACHHUS TIOCIESTHETO MOYJIS.

3areM rpymnmnbl yqamuxcs, BHITOJHUBIINX MPAKTHYECKUE UCCIIEI0BATEIHCKUE
paboThl, MEHSIOTCS MECTaMH C TPYIIOH, BBITIOJIHABIICH KOHTPOJIUPYIOIIEE 3a/1a-
Hue. Tenepb OHa B CBOIO OYepelb BBINONHSAET MPAaKTHUECKYIO paboTy, a Apyras
rpymIa, Ha000pOT, — KOHTPOIUPYIOIIee 3alaHue.

B ycnoBuax ypouyHOW NesSTeNbHOCTH MO 3aBEPIICHUH Y4eOHOTO 3aHATHS IIe-
Jlaror ©UMeeT BO3MOKHOCTb [TOCTABUTh YUaIllUMCS Cpa3y JIBE€ OLIEHKH.
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4.4.3. OpraHuM3auma NPOEKTHOI UccaenoBaTe/IbCkon paboTbi
C NPUMEeHeHMeM NopPTaTUBHOro 060pyao0BaHUSA
M GYHKLMM Yy4aCTHUKOB 06pa3oBaTenbHOro npotecca

Hcnonb3oBaHue METO/1a MPOCSKTOB B JIOTMOJIHEHHE K KJIACCHO-YPOYHOM CHCTe-
Me OOyuYeHHsS CIIOCOOCTBYET NOBBIIICHUI0 MOTHUBAIMU K W3YyYCHUID XHMUU U
CMEXHBIX MPEJAMETOB, 3HAHUE KOTOPBIX BOCTPEOOBAHO B PEIICHUU KOHKPETHOM
Mpo0JieMbl. Y4Jaluecs, rOTOBsS MaTepuai Jjisi MPOEKTa, MOI'YT MPOBOJAMUThH JKCIIC-
PUMEHTBI BO BHEYPOYHOE BpeMsi. Pe3ynbTaThl SKCIIEpUMEHTa MOTYT OBITh UCITOJIb-
30BaHbI YUUTEIIEM B X0JI¢ YPOKOB 000O0IICHUS U 3aKPETUICHUS] MaTepHaa.

OYHKIMY yUIuTeNs NPH paboTe ydaIiuxcs Haj MPOCKTOM/HCCICIOBAHHEM
COCTOSIT B TOM, 4TO OH:

* IIOMOTaeT B MOCTAHOBKE MCCIIC0BATEIBLCKON M DKCIICPUMEHTAIBHOM 33/1auu;

* IIOMOTAeT y4YallMuMCs B IOUCKE HYKHOU HH(POPMAITHH;

* caM SBISICTCS HCTOYHHKOM HH(pOPMAIIUH;

* KOOPJIWHHPYET BECh MPOIECC;

* MOTHBHUPYET H MOOIIPSIET YICHUKOB;

* OKa3bIBaeT IMOMOIIb B X0JI¢ BRIOOpA METO0/1a UCCIICOBAHUS;

* 00ydYaeT HOBBIM METOJIMKAM MPOBEACHUS YKCIICPUMEHTA,

* TIOMOTraeT B OCBOCHHUHU MH(POPMAIIMOHHBIX TEXHOJIOTUH,

* OKa3bIBacT MOMOIIb B X0JI€ TIOJrOTOBKH K IyOJIHMYHOMY MPEJCTABICHUIO U
3alUTe MPOEKTA.

JlaHHbBIE, TIONYYCHHBIC B XO/I¢ MIPAKTUUCCKOW PabOThl — WHCTPYMEHTATBHOTO
WCCJICJIOBAHUS, CaMU 110 ceOe pPe3yJbTaToM IPOeKTa He sBIstoTCA. Ha ux ocHOBe
JICJIaeTCs 3aKIIFOUCHHE, 10 KOTOPOMY BBICTPAUBAIOTCS BBIBOJBI M PEKOMEH/AIINH,
HafpaBJICHHBIC Ha pa3pellieHre BBIIEICHHOHN Tepell HaualoM HCCIICAOBaHHS MPO-
OJieMbl / mccnenoBarenbekoi 3amaun. Odopmirsercs macmopt npoekra. [lpu pado-
T€ HaJ MPOCKTOM YUYHTENIO CIIEAyeT TIOMHHTh O TOM, YTO Pe3yJbTAT MPOCKTHOM
JIeSITENbHOCTH BCETa JOJDKCH ObITh MaTepualicH. Pe3ynbTaThl, MOJYYCHHBIC B XO-
JIe MCCJICIOBAHMS, TIPEJCTABISIOTCS B BUJC MPOAYKTa, IPUMEHHUMOIO B 00pa3oBa-
TEJIHHOM IMPOLIECCE WIHM MPOCBETUTEIBCKOW IKOJIOTHIECKOHN NeATEILHOCTH: OyKIe-
Ta, MPE3CHTAINH, BUACOPOJIMKA, JOKJIaa, UTPHI U T. II.

[ITkonpHAsT MccienoBaTeNIbCKass padoTa BBIMONHSIETCS 10 AHAIOTHH C Pa3iiy-
HBIMH BBIITYCKHBIMHA KBaTH(PHKAIIMOHHBIMA paboTamMu (IUTUIOMHBIC paOOThI, Marw-
CTEPCKUE TUCCEPTAIINH) YUPEKICHUHN BBICIIETO MPOhecCHOHATBHOTO 00pa3oBaHus,
T. €. BKJIFOYACT 3Tambl IIeJeroiaraHus, WH(OOPMAIIMOHHO-TIOUCKOBBIN, TEOPETHUKO-
0000IIAOHIA, SKCICPUMEHTALHO-aHATUTHYECKUH, Pe3yJbTaTUBHO-OIICHOYHBIN.
Ha xaxxnom atamne npoucxomut (GopMUpOBaHUE M Pa3BUTHE COOTBETCTBYIOIIUX 00-
niey4eOHbIX, a TAKKE U CIICIM(DUUECKHX UCCIICOBATEILCKIX YMEHHM:
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* Ha JTame uenenoyaranus GOpMUpPYETCsl OCO3HAHME LENIU UCCIIEIOBaHUS,
MOCTaHOBKA 3a/1a4 ¥ pa3paboTKa IJIaHa JICHCTBUS;

* Ha WHPOPMAIMOHHO-TIONCKOBOM — OHOINOTeUHO-OHOIMorpaduaeckme
YMEHHUS: TIOB30BAThCS CIPABOYHO-OMONMHMOrpaaecKUMH MaTepHallaMH, OCY-
IIECTBISITh MOWCK, OTOOP, 00paboTKy MH(OpMAaLKU, UCTIONB3ys OuOIHorpaduye-
CKHE JaHHBIE, COCTABIATH OMOIHorpaduyeckoe OMUCaHne UCTOUHHUKA JINTEPaTyPhI
Ha ocHoBe aeicTBytomero I'OCTa;

* Ha TEOPETHKO-0000IIafomeM 3Tare MPOUCXOAUT (GOPMHUPOBAHUE YMEHHS
MPABIIILHO BBIICIATH T€ TEOPHHU, HA KOTOpHIE OyAeT HEOOXOAUMO ONMHUPATHCS MPHU
MIPOBEICHUH yY€OHOTO 3KCIEPUMEHTA, PACKPHITH CYITHOCTh TEOPHH, 0000IINTH
TEOPETHYECKHE TIOJIOKEHUS, YCTAHOBUTh MX B3aUMOCBS3b, MPABHIBHO HCIIOJIB30-
BaTh Ha Pa3JIMYHBIX 3Tanax padoThI;

* HA KCIIEPUMEHTANbHO-aHAJMTUIECKOM dTare OTpadaThIBaeTCs HABBIK 00-
parmieHus ¢ 1abopaTopHON TOCYA0H, 000pyOBaHUEM, TIPOBEICHUS JIa0OPATOPHBIX
oTiepanuii Mo CHHTE3y W aHAIN3y XMMHUYECKHX BemecTB. [IporcxomuT coBepiieH-
CTBOBaHHME YMEHHH BECTH HAOIOJIEHIE 32 TIOCTABICHHBIM 3KCIIEPUMEHTOM, PacIo-
3HABaTh BEIIECTBA 110 CBOWCTBAM, UCIOIB3YSI XUMHUYECKHE M (PH3UKO-XUMHUYECKUE
METO/IbI, ONHMCHIBATh HaOIIOaeMble MPOLECChl BEIIECTBA, AeiaTh BBIBOABI Ha OC-
HOBE HaOIIOJCHUH;

* Ha pe3yJbTaTHBHO-OIICHOYHOM dTare (GOpMHUPYIOTCS YMEHUSI HHTEPIPETH-
pOBaTh TOJyYEeHHBIE Pe3yNbTaThl, COOTHOCS IENW W pe3yJbTaThl. Takke coBep-
IIEHCTBYIOTCS YMEHHS HATJIATHO TPEACTABUTH MONyYeHHBIE Pe3yNbTaThl C ITOMO-
b0 CUMBOJIMKO-Tpadpuueckux cpeactB. HeoOXomumbIM sIBIISIETCS YMEHHE HAIlU-
caTb paboOTy B COOTBETCTBUH C TPEOOBAHUSMH B JJIEKTPOHHOM W MEYaTHOM BapH-
anrte. Taxke, pe3yJbTaTUBHO-OLICHOYHBIN ATAIl BKIIOYAET CO3AaHUE MPE3CHTALNH,
BKITIOYAIOIIeH TaOJIUIIbl, IPapUKH U CXEMBI; BRICTYTICHUE C JOKIAI0OM.

B comepxaHum uccienoBaTeNbCKUX padOT MOXKHO BBIIETHUTH JBa HAIIPABICHHUS:
MOHHUTOPHHTOBBIE HCCIIEIOBAaHHUS OOBEKTOB OKPYXKAIOIIEH Cpelpl W WCCIEIOBAHMS
MIPUKIIAIHOTO XapaKkTepa (aHaIn3 MPOAYKTOB ITUTAHHS, MOIOIIUX CPEJICTB U T. 11.).

UccnenoBarenbckyto paboTy pekoMeHAyeTcs ohOpMIISITH B COOTBETCTBUH C
OOIENPUHATHIMA TPEOOBAHUSAMH, COTJIACHO KOTOPHIM OHa AOJDKHA COAEPKATh
CIIEAYIONINE pa3/ieibl: TUTYJIBHBIA JIUCT, OTJIAaBIICHUE, BBEACHUE (pacKphIBAOIIee
aKTyaJIbHOCTh TEMBI, LIeJb M 3aau), 0030p JUTEepaTypsl, METOIBI MMPOBEAEHHBIX
WCCIIEJIOBAaHNH, PE3yJIbTaThl MCCIENOBAHUA M WX OOCYKIEHHE, BBIBOJIBI, CITMCOK
MEYaTHOM JIUTEPATYPHI 110 TEMEe, HHTEPHET-ITyOJIMKAIINY U TIPUII0KEHUSI.

Hcxons u3 tpeboBaHui K 0(OPMIICHUIO MCCIICOBATEIBCKONW PabOThI U KPH-
TepueB €€ OLEHKH, yJalluMcs ClieyeT oOpaTUTh BHUMaHHE Ha €AMHCTBO M B3au-
MOOOYCIIOBJICHHOCTh CJIEIYIONIMX 3BEHbEB JIOTUIECKON IIETTOYKH:
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TeMa paboThl — LeNb PaboThl — 3a7ad paboThl — MOAOOP UCTOYHUKOB
WHPOPMAIH U METOJIOB — PE3YJIbTaThl — BBIBOJIBI 110 paboTe

[Nenarornueckuii 3pHEKT OT BHIMOIHEHUS YYAIIUMHCST XUMHKO-3KOJIOTHYECKHX
MPOEKTHBIX HMCCIIEOBATENbCKUX PaldOT 3aKIfoYaeTcss B [NIyOOKOM, NMPOYHOM H OCO-
3HAHHOM YCBOCHUH XMMHUYECKHUX M IKOJIOTO-XUMUYECKUX 3HAaHUH KaK pe3yJbTara co-
30aHUA M NOAJEPKaHUA BBICOKOI'O YPOBHS ITO3HABATENIBHOTO MHTEpeca, (OpMHUPOBa-
HUHU TOTTPOGECCHOHATBHOM IKOJOTMIECKON W TPEAMETHOMN ITO3HABATEILHON KOMIIE-
TEHTHOCTH YYalllXcsl, HOTPEOHOCTH B aJIbHEHIIIEM CaMOOOPa30BaHKH.

[lepevyens NMpUMEpHBIX HaNpaBIICHUH WCCICAOBAHUS AJSI TPOCKTHBIX padoT
ydamuxcs 8—11 kinaccoB NpuBeAEH B MPUITOKEHNN 4.

C obmeit METOIUKOM peanu3aliy MPakTHYeCKUX paboT B HIKOJIBHOM Kypce
XMMHH MOXHO ITO3HAKOMHTBCA, H3yYUB UCTOYHWKH, IPUBENEHHBIE B pasnene «Pe-
KOMEHJyeMasl JIUTepaTypa» HacTOSLIEero u3jaHui. B sTtux paborax HmpHUBOIATCS
000CHOBaHHBIE METOANYECKUE PEKOMEHIALUHU MO peaju3alldy MPaKTHYEeCKUX pa-
00T yuamuxcs B cBete aeiictByrommx @I'OC no xumuu ¢ 8 o 11 knacc:

* [0 peaqu3alMy Hay4YHO-METOAWYECKHX IOJIXOA0B K OIpPENENCHUIO COAep-
JKaHUS IPAKTHYECKUX paboT ydaruxcsi B 0a30BOM 00pa30BaTebHOM Kypce XUMHUU;

* TI0 OpraHM3alMH HATYypHBIX XUMHUYECKUX JKCIIEPHUMEHTOB B IIKOJIE B ypOU-
HOE€ ¥ BHEYPOUYHOE BPEMS;

* 110 OpPraHU3aly U MPOBEIECHUI0 KOHTPOJIBbHBIX NU3MEPHUTEIBHBIX MEPOIPHU-
STUHN, CBA3aHHBIX C OLIEHKOW YMEHHS yYallUXCs BBITOJHATH PAKTHUECKUE 3KCIIe-
pUMEHTaJIbHbIE IEHCTBUS U T. [I.

* I10 BBIMOJIHEHUIO XMMHYECKOTO aHaJIN3a C MPUMEHEHNEM TeCT-KOMITJIEKTOB
1 dKcIpecc-nadoparopuit mponsBoactBa 3A0 «Kpucmac+y;

* 10 (OPMUPOBAHUIO YHHMBEPCAIbHBIX YYEOHBIX NEHCTBUHM Ha ypoOKax XH-
MUH, a TaKXKe MPEIMETHBIX KOMIETEHIIN;

* [0 OpraHu3alMy BHEKJIACCHOW M BHEYpOUYHOH paboThl B Tpolecce Mperno-
JTaBaHUS XUMUH.
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Konern o3HakoMuTenbHOTO (pparmMeHTa.

[TonHylo Bepcuio M3gaHMs B IeYaTHOM BUJIe MO>KHO IIPHOOpecTy Ha
oduumanbHOM caiiTe rpymibsl komnannit «Kpucmac»: https://christmas-
plus.ru/catalog/dokumentatsiya/

Ecnu BoI paHee an06peTam/[ AJaHHOE M3aHNeE, TOKYMEHTalllIO NIN
O6OPYI[OBaHI/Ie, B COCTaB KOTOPOTO OHO BXOWJIO, HO I1O KaKMM-TO
IIpMYIMHaM €ro YTpaTVin VINn HYy>KJa€TeCh B OOHOBJIEHHO BE€pCUN, BbI
MOJKETE CBA3aTbCA C HAIIMMU MEHEIDKEPpAMU, I Mbl HallpaBVIM BaM IIOTHYIO
AKTYyaJIbHYIO BEPCUIO I/ISI[aHI/IH/I[OKYMeHTa B 9JIEKTPOHHOM BUIJE.

B ppyrux ciny4asax mpegycMOTpPEHO MpeloCTaB/IeHNe AKTYaIbHO BepCun
PV YCTIOBUY OTIIAThI.

3a ononHNTeNbHON NHpOpMaIelr 06paanTecy:
+7 (800) 302-92-25 (3BoHOK 110 Poccuu GecritaTHbIin)
+7 (812) 575-54-07

+7 (812) 575-50-81

+7 (812) 575-55-43

+7 (812) 575-57-91

E-mail: info@christmas-plus.ru
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