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JOHOJIHUTEJIBHAS OBIIEOBPA3OBATEJIBHASA OBLHIEPA3SBUBAIOLIIASA
IMPOT'PAMMA ECTECTBEHHOHAYYHOM HATIPABJIEHHOCTH
«HIUPPOBASA JABOPATOPUA XUMHNYECKOI'O OKCIIEPUMEHTA»



[TOACHUTEJIBHAA 3AITNCKA

JlononHuTenbHAsS 0011e00pa3oBaTeNibHas oO0IIepa3BUBAlOIIasl IporpaMmma
«udposas nmabopaTopusi XUMUUYECKOTO IKCIIEPUMEHTa» SIBIISETCS MPOTPaMMOn
€CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, MPOPHIb — XUMUSL.

AKTYaJILHOCTH NPOTrPaMMbI

NuTennexkryanibHOE pa3BUTHE SBISIETCS OJHOM M3 BAXKHEWINMX 33/1a4 [IKOJIBL.
[TosToMy ypOBEHb pa3BUTHS MBIIUICHUS OOyYaromuxcs (Hapsiay €O 3HAHUSIMHU
(dakTHYeCKOro XxapakTepa) SBIS€TCS HauOojiee CYIIECTBEHHBIM IOKa3aTesieM
o0Opa30BaHUsI MKOJHLHUKOB.

XUMHSL  SBIIAETCA  CHUCTEMOOOPA3YIOMIEH AMCHUIUIMHOM Cpeau ApPYTrHx
€CTECTBEHHOHAYYHBIX MPEAMETOB, TaK KaK OTKPBITHS B OOJIACTH XUMHUHU JISKAT B
OCHOBE Pa3BUTHS TEXHOJIOTMW MOJYYECHUSI HOBBIX BEHIECTB U MarepuanoB. OCHOBHOM
YIIOp B MPEACTABICHHOM IPOrpaMMe CJHEJIaH HAa PACHIMPEHUE AKCIEPUMEHTAIBHOTO
XUMHMYECKOTO KpPYro3opa, a TakKKe Ha pPa3BUTHUE HMHTEIUICKTYAJIbHOM AaKTUBHOCTU
00y4Jaromuxcss ¥ TEOPETHYECKOI'O MBIIIJICHUS] KaK KOMIIOHEHTa WHTEJICKTYaJlbHOU
AKTUBHOCTH O0OYYaIOIIMXCs MOCPEICTBOM BBITMIOJHEHHUS XMMHUYECKOTO OIbITa. BakHO
OTMETHUTbh, YTO OCHOBY IIPEIOKEHHOTO JIAOOPATOPHOTO IPAKTHKyMa COCTABJISIOT
paboThl M3 KOMILJIEKCAa TaK Ha3bIBaeMOH «IM(GPOBON XMMHUYECKOU J1abopaTOpUm».
DTO cOCOOCTBYET TOMY, YTO JaOOpPATOPHBIE Pa0OTHI BHITIOIHSIIOTCS HA KAYECTBEHHO
JIpyroM, Oojee BBICOKO TEXHOJOTMYHOM YpPOBHE, CIIOCOOCTBYIOT PEUICHUIO
HECTAH/JAPTHBIX M B OOJIbIIEH YaCTU HCCIEIOBATEIIbCKUX XHUMHUYECKUX 3ajad, B
KOTOPBIX B JOCTATOYHO OOJIBIIIOM O0BEME HCIOJIb3YyEeTCSl MaTEMAaTUUECKUH armapar.
3amaHus MpPakTUKyMa BKJIIOYAIOT 3JIEMEHTBI, KOTOpble TPeOyIOT OT 00ydarouierocs
YMEHHE BBIJIBUTATh THUIIOTE3bI, OMPEACNIATh MPOOJIEMbI, HAXOAUTh HETPAAUIUNOHHBIC
criocoObl pemieHuss 3agad. OCHOBHOE€ BHHMMaHHE B TMporpaMMe YIEIseTcs He
nepeade CyMMbI TOTOBBIX 3HAHUM, a Pa3BUTHIO CAMOCTOSITEILHOCTH 00YyJaroImmXcs,
YyMEHHIO paboTaTh ¢ JAOMOJHUTEIIBHOM JUTEpPaTypOod W YCTAaHOBJCHHUIO HOBBIX
MEXIUCIUTUIMHAPHBIX CBSI3EH.

OTanunTeIbHbIE 0COOEHHOCTH MPOTrPaMMBbI

IIporpamma «lludpoBas maGopaTopuss XHUMHUYECKOTO OKCIECPUMEHTa»
paccunTaHa Ha 34 3aHATHs, pa3JeJCHHBIX Ha 5 pa3nenoB (MoayJei):

— DJIEKTPONPOBOIHOCTH PACTBOPOB JIEKTPOIUTOB.
— Tlorenunomerpus (pH-metpus).

— I'paBumerpus.

— @a30BbIC PAaBHOBECHUSL.

— CnextpohoTOMETPUICCKHN XUMHUICCKUA aHAIIH3.

Kaxnapiit paznen oOydeHus MpeCTaBIeH Kak 3Tam padOThl, CBSI3aHHBIA C
pelieHneM  SKCIICpMMEHTAIBHOM  3aJayd  CpPeACTBaMH  J1aOOpaTOPHOIO
00opyI0BaHUS.

ConepxaHue MPOTpaMMbl OPUEHTHUPYET OOYUYaIOIMIMXCS HA TMOCTOSHHOE
B3aMMOJICUCTBHE JPYT C JAPYrOM M MPENOJaBaTEIeM, PEIICHUE MPAKTUYECKUX



3a/lay OCYILECTBIIACTCS C MCIOJIb30BAHMEM METOAMKU OO0pabOTKU pe3ybTaTOB
AKCIIEPUMEHTAJIBHBIX JaHHBIX. Takke MporpaMMa OpPUEHTUPYET OOydaroIIMXcs
HAa TIOMCK pa3HbIX TMOJAXOJOB K PEHICHUIO [OCTaBJICHHOM 3ajauu, C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUN B paMKax MPAKTUYECKOM JIeITeIbHOCTH.

[Iporpamma J1aeT BO3MOKHOCTb PAaCKpPbITh U3ydaeMbli pasnen ¢ HuppoBon
TOYKH 3PEHUS, B3TJSIHYTh HAa PEIICHUE SKCIEPUMEHTAIBHOU 33J]a4i 10J] HOBBIM
YIJIOM JJIs1 JOCTHXKEHUS MaKCUMaJIbHOTO PE3yIbTaTa.

AJpecaTt nporpamMmmabl

[Iporpamma «lludpoBas naboparopusi XHMHUYECKOTO IKCHEPHUMEHTa
npeaHa3HaueHa aiis aerei ot 15 no 16 mer.

B rpynnmel npunumatorcs oOyuaromuecs 8-9 kmaccoB. I'pymma moker
COCTOSITh U3 JIETE€N OAHOIO BO3pacTa UM OBITh pa3HOBO3pacTHOM. [l u3yueHus
HEKOTOPBIX TeM Moaysed 9 kimacca HEOOXOAUM KPaTKUMl TeopeTHYeCKUi OJIOK
IUI TPYyHIbL 8 Kilacca.

JUist  BxoxkaeHuss B 00Opa3oBaTENbHBIA IpollecC B paMKax JaHHOU
MporpamMMbl HEOOXOAUM NPO(PHUIBHBINA YPOBEHb 3HAHUM 110 MaTeMaTuKe, (Ppu3nke
u uHdopMatuke, T.K. JjIsi paboThl ¢ 1udpoBoi naboparopueld HEOOXOIUMO
yMeTb TpaUyecKu HHTEPHPETUPOBATh MH(POpPMALMIO U BEPHO BapbUpOBATHh B
KOMIIBIOTEPHOM Cpejie MporpaMMbl TapaMeTpbl BBIOPAHHON MOJIEIH.

Tak kak mporpamMma pasjieleHa Ha MOIYJIW U MpeAnosiaraeT OoJbIIoe
KOJIMYECTBO SKCIEPUMEHTAIbHOM pPabOThl, Mpeanojaraercs QopMHUpPOBaHUE
MUHU-TPYII (10 2 dYeloBeKa B KaXAOW) AN JOCTHKEHHS MaKCHMaJIbHOTO
pe3ynbTara.

O0beM U CPOK 0CBOCHHS NPOrPAMMBI
Cpok ocBoeHus nporpammbl — 1 rona. Ha moiaHoe ocBoeHHE MpOrpaMMbl
TpebyeTcst 34 gacoB mo cxeme: 1 yac B HeeIro.

dopma o0yveHHus — O4Has1, paboTa B MUHU-TPYTITIaX.

Peskum 3aHATHH, IEPUOJAUYHOCTDH M MPOJAOJIKUTEIbHOCTD 3AHATHI
[Tpo10KATETEHOCT 3aHATHI MCUMCISETCS B akajeMudeckux dacax — 40
MUHYT.

Iegarornyeckas 1neaecoo0pa3sHoOCTb

[Tenaroruueckas 11e1€c000pa3HOCTh ITOW MPOTrpaMMBbl 3aKIIFOYAETCSI B TOM,
YTO OHa SIBJISIETCS LEJIOCTHOM W HENpEphIBHOW B TEYEHUE BCEro IIpolecca
oOy4eHHs M TI03BOJIIET WIKOJBHUKY Iar 3a IIIaroM pacKpblBaThb B cebe
TBOPYECKHE BO3MOXHOCTH M CaMOpPEAJIN30BaThCS B COBPEMEHHOM MUpE.
[IpoBenenne u 00pabOTKa SKCIEPUMEHTAIBHBIX PE3yJbTAaTOB KaXKIOW 3aaauu
dbopmupyer OOIIyI0 KApTUHY MHUPOMOHUMAHHUS U CHOCOOCTBYET Pa3BUTUIO
HAYYHOT'O CIIOCO0a MBIIILJIEHUS.

Heas nporpammel: (opmMupoBaHHE IEJIOCTHOM KapTUHBI H3y4aeMBbIX



OPUPOAHBIX SIBIICHUN, OCBOCHUE DJIEMEHTOB MCCIIEOBATENbCKON AESTENIbHOCTH,
O3HAKOMJIEHUE C METOJUKAMH OOpaOOTKM HSKCIIEPUMEHTAIbHBIX PE3YJIbTATOB C
UCIOJIb30BaHUEM  IU(GPOBOM  00pa3oBaTENbHOW  Cpepbl, MOJATOTOBKA
oOydaronmmxcsi K Y4YacTHI0O B KOH(MepeHUUAX U (QecTUBAIAX, OJUMITUATAX
€CTECTBEHHO-HAYYHOUN HAMpPaBIEHHOCTH.

3agaum J0NMOJHUTEIHLHOM 001Iepa3BUBaIONICH MPOTrPaMMbI:
Obpa3zosamenvHule:.

3HAKOMCTBO C MPUHIUIOM  pPabOTBl  JAaTYUKOB  ITHUPPOBOI
nabopaTtopuu 1Mo XUMUH;

(dbopMHpOBaHWE HABBIKOB COCTABJICHHS QJITOPUTMOB 00pabOTKH
AKCIIEPUMEHTAIBLHBIX ~ PE3yJbTaTOB B  O0OJIOYKE  MPOTPAMMBI
1 poBoit 00pa30BaATEIHLHOU CPEIBI;

dbopMHupoBaHWE HABBHIKOB PAOOTHI ¢ MHUQGPOBBIMH JaTYMKAMUA |
BCIIOMOTATENbHBIM JIA0OPATOPHBIM 000PY/I0BaHUEM;

YMEHUE aHAIM3UPOBAaTh OKCIEPUMEHTAIbHBIC JaHHBIE U UX
MIPEICTABJICHUE B rPadUIECKOM WIIH IPYTOM CHMBOJIBHOM BHJIC;
dbopMHpOBaHNE HABBIKOB HCCIICOBATEIBCKON EATEILHOCTH II0
MpeaMeTaM  €CTECTBEHHO-MATeMAaTHUEeCKOTO IHKJIa B TPOIECcce
aHamu3a U 0OpaOOTKM  DKCIEPUMEHTAIBHBIX  JAHHBIX IS
000OCHOBaHUSI W apryMEHTAIlMU PAIMOHATBLHOCTH JIESITEIILHOCTH B
paMKax MPOEKTHOM JeATETbHOCTH.

Pa3zsusarowue:

CITOCOOCTBOBATh PAa3BUTHIO TBOPYECKHX CIIOCOOHOCTEH KaXKJIOTO
peOeHKa Ha OCHOBE JIMYHOCTHO-OPUEHTHPOBAHHOTO TTOIX0/14;
Pa3BUTh HHTEPEC K XUMUHU KaK IKCIIEPUMEHTATBHOU HAYKE;

pa3BUTHE TBOPYECKOTO MOTEHIIMAJIA U CAMOCTOSITEIILHOCTH B paMKax
MUHHU-TPYIIIIBI;

pa3BUTHE TCUXO(PU3MUECKUX KayeCTB, OOYYAIOIIUXCS: IaMSTh,
BHHMaHWE, aHATMTUYICCKHUE CITOCOOHOCTH, KOHIICHTPAIIUIO | T.]I.

BocnumamenvHuvle:

dbopmupoBaHue OTBETCTBEHHOTO noAXxoJa K  PEIICHUIO
AKCIIEPUMEHTAJIbHBIX XUMUYECKUX 3a]1a4;

dbopMupoBaHHE HABBIKOB KOMMYHHUKAIIMU CPEIM  YYaCTHUKOB
MPOTPaMMBbl;

dbopMupoBaHUE HABBIKOB KOMaHIHOW paOOTHI.

IpuHuMNBLI 0TOOpPA cONEPKAHUA
OO6pa3zoBaTeNbHBIN MPOIECC CTPOUTCS C YUETOM CISAYIOIMMUX MTPUHITUTIOB:

1.

2.

Kynomypocoobpaznocmu n npupooocoobpaznocmu. B mporpamme

YYUTHIBAIOTCS BO3PACTHBIC U MHANBUAYATbHBIC OCOOCHHOCTH JCTCH.
Cucmemnocmu. llomydeHHbIE 3HAaHWS, YMEHUS W  HaBBIKH,
OoOy4Jaronmxcsi CUCTEMHO TPUMEHSIOT Ha TMPaKTHKE, CO3/aBas



MPOEKTHYIO paboTy. ITO MO3BOJSET UCTOIB30BATh 3HAHUS U YMEHUS
B €JIMHCTBE, IIEJIOCTHOCTH, pean3ys COOCTBEHHBIH 3aMBbICEIN, YTO
CIIOCOOCTBYET  CaMOBBIPAKEHUIO  peOCHKa,  Pa3BUTUIO  €r0
TBOPUYECKOTO MOTEHIIMANA.

3. Komnnexcnocmu W nocrnedosamenvrocmu. Peanuzauus 53TOro
MNPUHIINIIA TPEnojiaraeT MOCTENEHHOE BBEJACHHE OOYyYaroIIHUXCS B
MHP SKCIIEPUMEHTAIIBHON UCCIIEI0BATEIILCKON XUMHUH.

4. Haensonocmu. VIconib30BaHWE HArISAHOCTH TMOBBIIIAET BHUMAHUE
oOyyarommuxcsi cpefcTBaMu paboThl Ha HUQPPOBOM J1a0OPATOPHOM
o0opynoBaHuM, yrayOseT UX MHTEPEC K M3ydaeMoMy MaTepualy,
CIIOCOOCTBYET Pa3BUTHIO BHUMAaHUS, BOOOpaxeHwus,
HAO0JIIOAATEILHOCTH U MBILIUICHUS.

OcHoBHBIE (POPMBI M METOBI

B xome peanuzanuu mporpaMmbl  MCHOJIB3YIOTCS CIEAYIOIINE (OopMBbI
00y4eHuUs:

ITo oxBaTy aeTell: rpyIIOBbIE, KOJUIEKTUBHBIC.

[To xapaktepy y4eOHOM JesTEILHOCTH:

— Oecenpl (BOMPOCHO-OTBETHBIM METOJI aKTMBHOTO B3aUMOJCHCTBUS
nemarora M OOydYarOUIMXCS Ha 3aHATHUSIX, HCHOJB3yeTCs B
TEOPETUYECKOM YaCTH 3aHSITHS);

— 3alllUTa MPAKTUYECKOU padoThl (UCMOIB3YETCSI Ha TBOPUYECKUX
oTueTax, PecTuBaIsaX, KOHKYpCcax, Kak UTOT MpoJieJaHHOU paboThI);

— TMPaKTHYECKUE 3aHATHUS (mpoBoasTCS nocie M3YyUYCHHUS
TEOPETHUYECKMX OCHOB C LIENbI0 COOPKM YCTAaHOBOK M OTpPabOTKHU
PEe3yJbTAaTOB AKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN);

— HaOmoneHue (MIpUMEHsIeTCA MPU HU3YYEHUU Kakoro-inbo oObeKTa,
IpEeAMETOB, IPUPOJIHBIX SIBIICHHN);

Ha 3anstusix cozgaercst atmocdepa 100pokenaTeaTbHOCTH, I0BEPUS, YTO BO
MHOTOM TOMOTAeT Pa3BUTHIO TBOPYECTBA M MHUIIMATUBHI peOeHka. BrimonHeHnue
AKCIIEPUMEHTAIILHBIX 3aJ]aHUM MMOMOTaeT peOeHKY B MPUOOPETEHUN YCTOWYUBBIX
HABBIKOB Pa0OThl C Pa3IMYHBIMU LU(PPOBBIMU JaTYMKAMU M J1aOOPATOPHBIM
o0opynoBaHueM. Yyactue nerei B GecTUBaAX, KOHKypcax, SKCIEPUMEHTAIbHBIX
Typax OJIUMITMAJbI PAa3HbIX YPOBHEH SBISETCA OCHOBHOW (HOpPMOIM KOHTPOJIS
YCBOGHMSI TporpaMMbl OOY4Y€HHUs] M  JMArHOCTUKW CTENEHU  OCBOCHUS
MPAKTUYECKUX HABBIKOB PEOCHKA.

MeToabl 00yueHust
B npouecce peanuzanuy nNporpamMmbl UCHOJIB3YIOTCS Pa3IUYHBIE METO]IbI
oOy4eHwusI.
1. Meronpl oOpraHM3alid U OCYIIECTBJICHUS y4eOHO-TIO3HABATEIHLHOMN
NEATEIIbHOCTHU:
— Haenaowuvie (MOKa3 BUACOMATEPUATIOB M WIUTIOCTPAIUH, MTOKa3 paboThI
¢ U(pOBHIM U JTA0OPATOPHBIM 000PYIOBAaHUEM);



— npakmuyecku-oeticmeenHuvle (TEXHOJIOTUN MOIKIIOYCHHS IU(POBOTO
o0opyoBaHusl K J1a0OPATOPHBIM YCTAHOBKAaM B MPOLECCE PELICHUs
PAKTUYECKUX 3a]1a4);

— npobaemHo-nouckosvie  (aHamW3  TMPOOJIEMHOM  CUTyalluud  IIO
cnocobaM  W3MEpeHHs ~ HaONoJaeMOM  AKCIEPHUMEHTAILHON
BEJINYUHBI);

—  Memoovl camoCmosmenbHol pabomsl U pabomsl N00 PYKOBOOCMEOM
nedazoza (cOOpKa yCTaHOBOK, 00pa0OTKa pe3ysiabTaToOB, aHAIU3 U
JIOCTOBEPHOCTH MOJTYYEHHBIX JIAHHBIX );

— uHgopmayuoHHble (JEKLMs; CEMHUHAp; Oecela; peueBas HUHCTPYKLUS
no TexHuke Oe3omacHOocTH TMpu  pabote ¢  J1abOpaTOpPHBIM
00Opy/IOBaHNEM; YCTHOE U3JIOKEHHUE; OOBSICHEHHE HOBOTO MaTepuaja
U CIOCOOOB BBITIONHEHUS 3aJaHusl; OOBSICHEHHE MOCIIEI0BATEIbHOCTH
NEUCTBUN W COJACp)KaHUS; OOCYXKJICHHE; IeIaroruiyeckas OlCHKa
mpolecca IeATENbHOCTH U €€ pe3ysbTara).

2. MeToapl KOHTPOJIL U CaMOKOHTPOJIA 33 3(P(PEKTUBHOCTHIO Y4eOHO-

[IO3HABATEJILHOM JESTEIBHOCTH:

— YCTHBII KOHTPOJb U CaMOKOHTpPOJb (Oecena, pacckas y4eHUKa,
00BACHEHHE, YCTHBIA ONPOC);

— MPAaKTUYECKUN KOHTPOJIb U CAMOKOHTPOJIb (aHATIN3 YMEHUs paboTaTh
C JIabOpaTOPHBIM 00OPYIOBAHUEM);

— HaOmoJleHus (aHalu3 SKCIEPUMEHTAIBHBIX JTaHHBIX B Ipoliecce
HCCIIEIOBATENbCKOM eI TEILHOCTH).

Jist coznanuss KOM(OPTHOTO TMCHUXOJOTHUYECKOro KIMMaTa Ha 3aHSATHAX
MPUMEHSIOTCS  CIIEAYIONINE [EeIaroruyeckue MPUEMBL: CO3JaHHE CHUTYalHH
ycnexa, MopalibHasl MOJJAEpKKa, OA0OpeHHe, MoxBajia, IMOOILIPEHUE, JI0BEpHE,
no0poxkenaTebHO-TpeOOBaTeIbHAs MaHepa.

B xome peanuzauud NOporpaMMmbl  MCHOJB3YIOTCS  CIEAYIOIIME THIIbI
3aHATHH:

— KOMOMHHUpPOBaHHOE (COBMEIICHHE TEOPETUYECKOW U MPaKTU4YECKOU
4acTel 3aHTHA; MPOBEPKA 3HAHWM pAHEE M3YYECHHOTO Marepuaa;
M3JI0)KEHUE HOBOTO MaTepHuasa, 3aKpelyieHue HOBBIX 3HAHUMH,
dbopMupoBaHHe YMEHHI TepeHoca U MPUMEHEHUS 3HAHWUW B HOBOM
CUTyalluM, Ha TMpakTUKe; OTpadOTKa HaBbIKOB U yMEHWI,
HEOOXOUMBIX TIPU pabOTE C IKCIEPUMEHTAIBHON YCTAaHOBKOM);

— TeopeTudeckoe (CooOlIEHWEe U YCBOCHHME HOBBIX 3HAHUU IIpH
OOBSICHEHHH HOBOM TEMbI, U3JI0’KEHNE HOBOTO MaTepuaia, OCHOBHBIX
MOHSATUH,  OMNpEAEIICHHE TEPMUHOB, COBEPLICHCTBOBAHHE U
3aKpeIJICHUE 3HAHUMN );

— KOHTPOJIbHOE (ITPOBOAMUTCS B LEISX KOHTPOJS M MPOBEPKU 3HAHMUIA,
YMEHUN W HaBBIKOB OOYYaOIIErocs 4epe3 3allUTy MPaKTUYECKOH
paboThl);

— MPaKTUYECKOE (SIBISETCS OCHOBHBIM THUIIOM 3aHSTUM, UCHIOJIb3YEMbIX



B IpOrpaMme, Kak MNpaBWIO, COACPKUT (GOPMHpPOBAHHWE YMEHHUH U
HABBIKOB, MX OCMBICIICHHME M 3aKpeluieHHEe Ha MpakTUKe MpH
BBITIOJIHEHUM  DKCIEPUMEHTANbHBIX  3a/laHUi, HMHCTPYKTaX MpHU
BBITIOJIHEHUM TPAKTHYECKUX palOoT, HCIOJIb30BAHUE BCEX BHUJIOB
MPaKTHK);

BBOJIHOE 3aHATHE (ITPOBOJUTCS B Hayaje Kypca C IEJIbI0 3HAKOMCTBA
c o0pa3oBaTeNbHON MPOrpaMMoOil, COCTaBJICHUE WHAUBUIYaTbHOMN
TpaekTopuu OOYyYCHHS; a Tak)Ke IMPU BBEJACHUU B HOBYIO TEMY
IIPOrpamMMBl).

Ilnanupyembie pe3yJbTaThI
[To urtoram oOydeHus o mporpaMmme pebeHOK AEMOHCTPUPYET CIIEIYIOLTUE
pe3yNbTaThI:

3HAET MPUHIUIBI PAOOTHI Ha 000pyAOBaHUH ITUGPOBOI TabopaTopun
0 XUMUU;

3HAET AJITOPUTMBI 00pPabOTKM IKCIEPUMEHTATbHBIX PE3YJIbTATOB B
undpoBoil 00pa3zoBaTEIBLHON CpenE;

npaBuja TEXHUKH 0€30MMacHOCTH npu paboTe C
AKCIIEPUMEHTAJILHBIMU YCTaHOBKaMU;

yMEEeT MHTErpUpOBaTh pa3IMUHbIe OJIOKH HUGPPOBOU JTabopaTopuu
JUTSL CO3/IaHMsI TIOJTHOLICHHOW YCTaHOBKHM JUIsl BBIMOJHEHUS (DU3UKO-
XUMUYIECKOTO U3MEPEHUS;

yMEEeT aHaJIM3UPOBaTh, 00pabaThIBATh SKCIIEPUMEHTAIIbHBIC JIaHHbIE,
MPOBEPSATH IOCTOBEPHOCTH MOTYYEHHBIX PE3YIbTATOB.

MexaHu3M OLICHMBAHUSA 00Pa30BaTeJbHbIX Pe3yJibTATOB
Ypoeenv meopemuueckux 3nanutl.
—  Huskuii ypogens. OOyuaromuiicsa 3HaeT (pparMEeHTapHO HU3yYEHHBIE

(UBUKO-XUMUYECKHE U XUMHUUYECKUE MPOLECChl U 3aKOHOMEPHOCTH.
N3noxenne wmartepuana cOMBUMBOE, TpeOyroliee KOPPEKTHUPOBKU
HABOJAIIMMH BOIIPOCAMM.

Cpeonuii  yposenb.  OOydYalOmMICA  3HAGT  TCOPETHUUCCKHUE
3aKOHOMEPHOCTH, HO UCIIBITHIBAET CIIOKHOCTH JJI UX OOHAPY>KEHUS
U3 DKCHEPUMEHTAIbHBIX JIaHHBIX M IOATOMY JUISl  TIOJHOTO
PACKPBITUSI TEMBI TPEOYIOTCSI IOMOTHUTEIBHBIEC BOIIPOCHI.

Buvicokuii  yposenn.  OOyuaroniuicss  3HaeT  TEOPETUUECKHUE
3aKOHOMEPHOCTH HAOJIOJIaeMbIX SIBJICHUM, yMEET HMX OMNpPEICIUTh
UCXOJISI U3 DKCIIEPUMEHTAJIbHBIX HAOIIOJICHUM U TJTyOOKO MOHUMAET
MPOLECChl XMMHUYECKUX SABJICHUA. MOXKET [aaTh JIOTHYECKH
BBIJICPKAHHBI  OTBET, JIEMOHCTPUPYIOIIUM TIOJHOE BJIaJICHUE
MaTepUaioM.

YP06€Hb npakmu4ecKux HaeblKoe U y./l/leHLllZ Bnaoenue mexnonocusmu

pabomvl

6

yugposotl  cpede, aHanruz U OOCMOBEPHOCMb  NOJYUEHHbIX

pe3ynromamos.



— Huskuii yposenv. TpebyeTcsi MOCTOSHHAS KOHCYNbTallUs Tenarora
IpU IPOrpaMMUPOBAHUHU [TAPAMETPOB B LU(POBOH cpefie.

— Cpeonuii yposenw. TpedyeTcsi IepuoIu4ecKoe KOHCYIbTUPOBAHUE O
TOM, Kakh€ METOJlbl HCIOJb3YIOTCS MpPU aHAIU3€ pEe3yIbTaTOB
M3MEpEHHI, MPOrpaMMUpPOBaHKE TapaMeTPOB B ITU(POBOIL cpeie.

— Buwicokuii ypogenw. CamocTosTeIbHBIN BEIOOP METOIOB aHAIN3a
U 00pabOTKM OSKCIEPUMEHTAIBHBIX PE3yJbTaTOB, CBOOOJHOE
BJIaJICHUE POrpaMMHBIM oOecrieueHuEM udpoBoit

0o0pa30BaTeNbHON CpeIbl.
Conpsidrcenue yugposvix 0amuukos ¢ 1a00pamopHbiMu YCmaHo8KaAMU.

— Huskuu yposenv. He MoxxkeT coOpaTh yCTaHOBKY C JaTUMKaMu 0e3
MOMOILY [TEJarora.

— Cpeonuii yposensb. MoxeT coOpaTh YCTAaHOBKY C TaTYUKAMHU MPH
MO/ICKAa3Ke Mearora.

— Buwicokuit ypogens. CriocoOeH caMOCTOSITENIBHO COOpaTh YCTAHOBKY C
JaTYNKAMHU, TPOSBIISS TBOPUECKUE CIIOCOOHOCTH.

(I)Oprl MOABECACHUA UTOI0OB peajin3allui IporpamMmabl

OtcnexxuBaHue pe3yIbTaToB 00pa3oBaTEILHOTO nporecca
OCYIIECTBIISIETCS TI0 Pe3yIbTaTaM 3aIlUThI TPAKTUIECKUX PadoT.

[Ipu moaBeIeHNY UTOTOB OCBOCHHUS ITPOTPAMMBbI HCTIOTIB3YIOTCS:
— 0mpoc;
— mnHalmoncHuE;
— aHajJW3, caMOaHaIu3,
— cobeceloBaHUE;
— BBITIOJTHEHUE TBOPYCCKUX 3a/IaHUM;

— yd4acTH€ JETeW B AKCIEPUMEHTAIBHBIX Typax OJIUMIINAL, KOHKYpCax
U (HeCTUBAIIAX PA3JTMUYHOTO YPOBHSI.

MarepuajbHO-TEXHHYECKOE 00ecreyeHue:
1.becnipoBogHON ~ MYyJBTHUAATYMK 1O XUMHUU C 4-MsS BCTPOCHHBIMU
JaTYUKaMU:
— natuuk pH ¢ nnanazoHom usmepenus ue yxe 4em ot 0 1o 14 pH;
— JaT4YMK BBICOKOW TeMIEpaTyphl (TEpMOIAPHBIN) C TUAMa30HOM
u3Mmepenus He yxxe yem ot -100 1o +900C;
— JaT4YMK AJIEKTPONPOBOJIUMOCTH C AUANIa30HAMHU U3MEPECHUS HE YKe
yeM oT 0 10 200 mxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MKCwMm;
— JaT4YMK TeMIepaTypbl MJIATHHOBBIA C JMANAa30HOM H3MEPEHUS He
yxke yem oT -30 o +120C,;
2. JIonOJTHUTENBHBIN TaTYUK ONTHYECKOM TUIOTHOCTH 525 HM.
3. Axceccyapwi:
— kabens USB coeMHUTENBHBIN;



— 3apsjJHOe  YCTPOHCTBO ¢  Kabeiem

miniUSB,;
— USB Apanrep Bluetooth 4.1 Low

Energy;
— KpaTkoe  pYKOBOJCTBO IO  OKCIUIyaTaluu  nudpoBoi
nabopaTopuu;

— Habop 1abopaTOpPHOIN OCHACTKH,
4. Bcnomoeamenvhoe obopyoosanue:
— Bechl 1aboparopusbie ekTponHbie 200 T;
— CHOHUPTOBKA;
5. Xumuueckas nocyoa.
nabopaTropHas, BOPOHKa KOHHUYECKas, MaJo4YKa CTEKIIsHHAs, MPOoOUpKa
[1X- 14 (10 mTyk), ctakad Beicokuid ¢ HocukoM BH-50 ¢ metkoit (2
MITYKW), UAIUHAP HU3MEpUTENbHBIA 2-50-2  (CTEKISHHBIA, C
NPUTEPTON KPBILIKOK), IITaTUB JJIs1 NpoOupok Ha 10 rHE3n, 3amum
npoOUPOYHBIH, IINAaTeNb-T0XeuKa (3 mTyKH), Ha0op (hJIaKOHOB JJIst
XpaHEeHUsI PacTBOpOB M peakTuBoB (0O0beM dakona 100 mum - 5
KOMILJIEKTOB I10 6 MTYK, 00beM (iakoHa 30 mi1 - 10 KOMIIJIEKTOB 110 6
IITYK), UWIAHAP H3MEpHUTEIbHbIH ¢ HOocukoM 1-500 (2 mmrykwm),
crakan BbicOkui 500 ma (3 mTyku), HaOOp epiued Ui MBIThS
MOCY/IbI (epII JJI1 MBIThSI IPOOUPOK - 3 MITYKH, €PIII JJIST MBIThSI KOJIO
- 3 mTykn), Xamar Oenbld x/0 (2 MITyKH), MEepUYaTKU PE3UHOBBIC
XUMHYCCKHE CTOWKWEe (2 IITYKH), OYKH 3allUTHBIC, (QHIBTPHI
oymaxublie (100 mryk), roprouee st criupToBok (0,33 ).
6. Peaxmuagoi:

—  aJIOMHUHMI;

— JKene3o;

— COJIsiHas KUCJIOTA;

— HMHAMKATOPbI (METUJIOPAHXK, peHoTaenH);

— BOJIHBIM PAaCTBOP aMMHAKa;

— BOJIHBIN pacTBOP MEPOKCHJIA BOJAOPO/IA;

— HUTpaT cepedpa U Ipyrue peakTUBbI (B 00IIEH CI0KHOCTH - 44
Pa3UYHBIX  BEIIECTB, UCIOJb3YEeMBIX JJII  COCTaBIICHUS
KOMIUJIEKTOB PEAaKTHBOB TMPH MPOBEIACHUM JK3aMEHAIMOHHBIX
HKCIIEPUMEHTOB TI0 KypPCY IIKOJbHON XUMHH );

7.IlporpammHoe  obecrieyeHHEe,  METOJUYECKHE  PEKOMEHIAINH
BUJICOPOITHKHU.

Opranuzanusi paboyero mpocTpaHCTBa 00YYAIOIIETOCS OCYIIECTBIISIETCS C
UCIIOJIb30BaHUEM 3JI0pOBhecOeperarommx TexHojgoru. B xome 3anHsaTus B
00s13aTeIbBHOM MOPSJIKE MPOBOAUTCS (DU3KYJIBTIIAY3bl, HAIPABJICHHBIE HA CHSITHE
00IIIero M JIOKaJbHOTO MBIIICYHOTO HAMNPSIKEHUS OT KOMIIbIoTepa ¢ IUu(poBOi
nabopatopun. B comepkanme  (QU3KYIBTYPHBIX MHHYTOK  BKJIIOYAIOTCS
VIIPAKHEHUS HA CHSATHUE 3PUTEIIBHOTO U CIYXOBOI'O HAIPSKEHUS, HANPSIKCHUS



MBIIII] TYJIOBUIA W MEJKHX MBI KUCTCH, HA BOCCTAHOBJICHHE YMCTBCHHOM
paboTOCTIOCOOHOCTH.



VUYEBHBIM ITJIAH

IIporpamma ooyuenusi (34 yaca)

Paznen Tema Kou1-Bo yacoB dopma
TeOpH | MPAKT | Bcer noABeIeHu sl
A HKa 0 HTOI'0B
1.BBoHOE 3aHsATHE. 1 0 1 | Ompoc
DneKTpOonpoBO DNEeKTPOIUTHYECKAS
HOCTb nuccornmanusi. CoctosiHue
pacTBopos HOHOB B pacTBOpax. Bussl
HICKTPOIMTOB MIPOBOTHUKOB JJICKTPUYECTBA.
TexHuka 6€30MaCHOCTH
2. Ompenenenue yaenbHou 2 2 4 | Onpoc, HaOmrO/IEHUE,
ANEKTPOIPOBOTHOCTH cobecenoBaHue,
pa30aBiIeHHBIX PACTBOPOB JOTIOJIHUTEIBHOE
KHCIIOTHI, IIEJIOYU U COJIH TBOPYECKOE 3a/I1aHUEC,
3. OnpeneneHne KOHCTAHTHI 1 1 2 | aHanus
JUCCOLUAIUH cI1aboro JOCTOBEPHOCTH
ANEKTPOJIUTA pe3yNbTaToB
[ToTeHIOMETPHSI 1. IloHaTue o CTEKIIHHOM 1 2 3 Ompoc, HabnoeHuE,
(pH-merpust) 371eKTpoe (0COOEHHOCTH XUMHHU cobeceoBanue,
crekna). Usmepenus pH co JOTIOJIHUTEIBHOE
CTEKJISTHHBIM JIEKTPOJIOM TBOPUYECKOE 33/1aHUE,
2. Onpenenenue pH-nokazarens 2 2 4 | aHanmms
pacTBOpa HEM3BECTHOIO AOCTOBEPHOCTH
BEIeCTBA pe3yNbTaToB
I'paBuMeTpus 1. [IpaBusia B3BEUIUBAHUS U 1 2 3 Ompoc, HaOMOACHUE,
MPUTOTOBIICHHSI HABECKH. cobecenoBaHue,
N3mepenne n3MeHEHHUS MacChl JIOTIOTHUTEIHLHOE
PEaKIMOHHON CMECH JI0 U TIOCTIe TBOPUYECKOE 3a/IaHHE,
peaxiuu. aHanm3
2. Pacuer maccoBoit gonu 1 2 3 | IOCTOBEPHOCTH
KapOOHAT-MOHOB B HABECKE pe3yIbTaToB
TEXHUYECKOTO KapOoHaTa
KaJIBIUS TIOCTIE €T0 PACTBOPCHHUS
B COJISIHOW KUCJIOTE
Cnextpodortomerpu | 1. OCHOBHBIE METOIBI 2 2 4 Omnpoc, HaOnroaeHue,
HECKHI KOJIMYECTBEHHOI'O aHajln3a B cobOecenoBaHue,
XUMHUYECKHH aHAJIN3 a6COP6HHOHHOﬁ JOIIOJIHUTEJILHOE
cnektpockonuu. Onpenenenue TBOPYCCKOC 3alaHHUC,
ONITUYECKOM MIOTHOCTHU (A) 1is aHaIn3
pactBopoB MnO4 pa3Hoi AOCTOBEPHOCTH
koHueHTpanuu (C) u pe3yJIbTaTOB
MTOCTPOCHHE TPATYUPOBOTHOTO
rpaduxa A=f(C).
2. OmnpenienicHre KOHIIEHTPAIAN 2 2 4
MnO, -HOHOB B HEU3BECTHOM
pacTBope.
dasoBbie 1. Onpenenenue TemMeparypsl 1 2 3 | Onpoc, HabmoeHue,




paBHOBECHS

IJTaBJICHUS TBEPJIBIX BEIIECTB C
MOMOMIBIO TaTYNKA BBICOKOHU
TeMITepaTyphl (TepMOTIaphl)

cobeceoBanme,
JOITOJIHUTCIIBHOC
TBOPUYECKOE 3a]aHHE,

2. [Toctpoenue ¢azoBoii 1 2 3 | aHamI3
JIMarpaMMbl «HUTPAT JIATHSI- AOCTOBCPHOCTH
HUTPUT JIUTHS» B KOOPIMHATAX pe3yJIbTaToB
«COCTaB-TeMITEpaTypar.

OrnpesenieHne TOUYKU 3BTEKTUKHI

Bcero 15 19 34




COZAEPXAHUE ITPOI'PAMMBbI
Pa3nen «J1eKTpONPOBOAHOCT PACTBOPOB 3JIEKTPOJIUTOB).

Tema 1. BBogHoe 3aHsTHE. DIIeKTpOoIUTHUECKas aucconnarus. CocTosHue
HOHOB B  pacTBopax. BuIbl NPOBOAHMKOB 3JICKTPUYECTBA. |eXHHKA
0€30ITaCHOCTH.

Teopus: IlpssMble W KOCBEHHBIE H3MEpEHHUsA. MeToamka o00paboTKH
pe3ynbTaToB m3MepeHnidi. OCHOBHBIC TPEOOBAHUS K BBITIOJHEHHUIO TPAKTHYSCKUAX
pabot. Texnuka 6e30macHOCTH TIPH paboTe 0OYUAIOIIUXCS CO BCIIOMOTATEIHHBIM
71a00paTOpPHBEIM 000pPYIOBaHUEM, COMPSIKCHHBIM C IUGPOBBIMU JaTYNKAMH, C
pacTBOpaMH Pa3jIMYHBIX XHMHYCCKHUX BEIICCTB M DJICKTPUUYECKAM TOKOM.
NucTpykius no kaxaomMy Moayinto. OcOOEHHOCTH MPOrPaMMHOI0 O0ECIICUCHHUS
«udposass mabopaTopusi XUMHUYECKOTO 3KCIEpUMEHTa». L[ludpoBbie maT4nKw.
[Tonkmrouenue k HOYTOYKy. I'padmdeckas wHTEpIpeTaus dKCIEPUMEHTAIBHBIX
JTaHHBIX.

dopMbI 3aHATUI: JEKIUsI, Oecena.

Tema 2. Onpenenenue yaAelbHON 3JIEKTPOMPOBOJHOCTH pa30aBIICHHBIX
PacTBOPOB KUCJOTHI, IIEJIOYU U COJIH.

Teopus: BUABI 3JIEKTPONPOBOJHOCTA PACTBOPOB AJIEKTPOJUTOB (yAeIbHAS
W DKBUBAJCHTHAsA); 3akoH KoJbpayllla; mnpeaeiabHble MOABUKHOCTH HOHOB;
3¢ PeKTH TOPMOKEHHUS HOHOB B PaCTBOpaXx.

[IpakTuka: OIIpEEIICHUE YAEIBHOU 51 SKBUBAJICHTHOU
ANIEKTPOINPOBOIHOCTH PACTBOPOB IIEJOYM, KHUCIOTHI M COJIM (XJOPUAOB- H
Cylb(aToB) MpU pa3HbBIX KOHLEHTPAUUAX; Pacdy€T MpelebHON SKBUBAJIECHTHOU
anekTpornpoBoaHocTH 1o rpaduky JI=f(C).

®dopwmpbl 3aHATHIA: Oecena, MpakTuiecKas padoTa.

OOopynoBaHWEe M PEAKTUBBI: INTATHUB, MATYUK DJICKTPOTPOBOIUMOCTH C
nuanazoHamu uaMmepenus He yxe yem oT 0 1o 200 mxCwm; ot 0 1o 2000 MxCwm; ot
0 mo 20000 MxCwm; xumudeckuit ctakan (50 mun); kadbenb USB coenMHUTENBHBIM;
3apsimHOe yerpoiicTBo ¢ kabemem miniUSB; USB Ananrtep Bluetooth 4.1 Low
Energy; HoOyTOyK; KpaTkoe pyKOBOJACTBO IO OJKCIUTyaTanuu UG POBOH
nabopaTopuy; TPOrpaMMHOE OOECreYeHHe; pacTBOPHI IIEIOYH, CHUIILHOU
KHUCIIOTBI, COJI U YKCYCHOU KUCJIOTHI.

Tema 3. OnpeneneHue KOHCTAHTHI JUCCOIMAIIMH CJIA00TO AJICKTPOJIHTA.

Teopus: CBS3b DJIEKTPOMPOBOTHOCTH U CTEMEHU TUCCOIMAIMU CIaboro
AIEKTPOJIUTA; ANEKTPOIPOBOIHOCTH BOJIBI.

IIpakTuka: OIIpElIeIICHAE YAEIBbHOU 51 JKBHUBAJICHTHOMN
AIEKTPONIPOBOJAHOCTH PACTBOPOB YKCYCHOW KHCIOTBI PAa3HOM KOHIIEHTPAaLWU;
pacuer 1mo 3akoHy Konbpayma mnpenenbHON 3JIEKTPOIPOBOJHOCTH YKCYCHOM
KHCJIOTBI; PacyeT CTENEHU AUCCOUMALNHU (a) YKCYCHOM KUCIIOTHI ITPH Pa3IMYHBIX
KOHIICHTpaLUsAX B pacTBOpE.



®dopmMel 3aHATHI: Oecena, MpakTUdecKasi padora

ObopynoBaHue: ITAaTUB, AATYUK SICKTPONPOBOAUMOCTH C JHUAaNa3OoHaAMU
m3mepenus He yxe yem oT 0 1o 200 mxCwm; ot 0 go 2000 MxCwm; ot 0 1o 20000
MKCwm; xumudeckuil crakan (50 mui); xkabens USB coenMHUTENBbHBIN; 3apsaHOe
ycrpoiictBo ¢ kaberem miniUSB; USB Anantep Bluetooth 4.1 Low Energy;
HOYTOYK; KpaTKoe PYKOBOJCTBO IO OJKCIUTyaTallMu LHHUQPPOBOI IabopaTopuu;
IpOrpaMMHOE 00ecTIeYeHIE; PACTBOPHI YKCYCHON KUCITIOTHI.

Paznen «Ilorennuomerpus (pH-meTpusi)».

Tema 1. [ToHsATHE O CTEKISTHHOM AJIEKTPOAC (OCOOEHHOCTH XUMUHM CTEKJIA).
N3mepenust pH co CTEKISTHHBIM 3JIEKTPOJIOM.

Teopus: BUIBI OTEHIIMOMETpUH (TIpsiMasi U KOCBEHHAs); TIOHITHE 00 HOH-
CEJIEKTUBHBIX 3JIEKTPOJaX; CTEKJITHHBINA 3JEKTPOJ U OCOOEHHOCTU XMMHHU CTEKJIA;
MEXaHM3M pPabOThl CTEKJISHHOTO JJIEKTpoJia (MOHHBIM OOMEH); BJIEKTPO.]
CpPaBHEHMS; TalbBAHNYECKNN 2JIEMEHT; ypaBHeHUe HepHera.

IIpakTrka: BHHMMATEJIbHOE  O3HAKOMJIEHHE C  PYKOBOACTBOM K
nabopaTtopHoil pabore; cOOpKa »HIIEKTPUYECKOW LENM B COOTBETCTBUU C
METOJUYECKON pPEKOMEHJAIMe K MpakTU4eCKOW paboTe; KaauOpyroT HIKaIy
NOTEHIIMOMETpPA C MOMOUIbIO JBYX BCIIOMOTaTelbHbIX Oy(EepHBIX pacTBOPOB U
€CJIM He0OXOAMMO, TO KOPPEKTHPYIOT €r0 ¢ MOMOIIBIO CIIEUATIEHON HACTPOMKH.
[lepen kaxabIM NOTPYKEHHEM 3JEKTpoAa B Oy(pepHbId WM MCCIETyEMBbIii
pacTBop, €ro (3JAEKTPoj) HEOOXOAUMO THIATEIBLHO MPOMBITh AUCTHUIUIMPOBAHHOU
BOJOM W OCTOPOKHO YIAIUTh H30BITOK BOABI C €ro MOBEPXHOCTH
¢unabTpoBanbHON Oymaroil. Mcmonb3ys uudpoByr0 000J0YKY MNPOrpaMMbl,
3aHOCHUM JIaHHBIE B TAOJIUILY U CTPOUM I10 3TUM JaHHBIM KaTMOpPOBOUHBIN Ipaduk
pH oT KOHLIEHTpanuy pacTBOpa KUCIOTHI WM IIEJIOYH.

®dopMsbl 3aHATHI: Oecea, TpaKTUYecKas padora.

O6opynoBanue: mrTatuB, JaT4MK pH ¢ nuamazoHOM M3MEpPEHUs HE YKe
yeM oT 0 1o 14 pH; xumuueckuii crakan (50 mui); kadenb USB coenmHUTEIBHBIN;
3apsimHOe yerpoiictBo ¢ kabemem miniUSB; USB Ananrtep Bluetooth 4.1 Low
Energy; HoyTOyk; KpaTkoe PYKOBOJACTBO IO JKCIUTyaTauuu IudpoBoi
nabopaTopuu; MNporpaMMHOE OOECIEeUeHUEe;, PACTBOPHI IIEIOYM UM CHUJILHOU
KUCIIOThI, Oydepubie pactBopsl (¢ pH>7 m ¢ pH<7); BcmomorarenbHOe
nabopatopHoe oOopyaoBaHuUE (CKIsSHKAa C  JAUCTUJUIMPOBAHHOW  BOJOM,
dunabTpoBaNbHAA Oymara u ap.).

Tema 2. Onpenenenue pH-moka3aTens pacTBOpa HEM3BECTHOTO BEIIECTBA.

Teopus: mikana pH; pacdyer KOHLIIEHTpAIIMM HOHOB BOAOPO/A; 3aBUCUMOCTh
pH oT KOHLIEHTpaLMK pacTBOpA.

[IpakTka: BHUMATENbHOE  O3HAKOMJICHME C  PYKOBOJACTBOM K

nabopatopHoit pabote; cOOpka »JJIEKTPUYECKOM IIeMd B COOTBETCTBUM C
METOIMYECKON PeKOMEHAAIMEN K MPAaKTUYECKON paboTe; KanuOpyrOT KAy



MOTEHIIMOMETPa C MOMOILIBI0 ABYX BCIIOMOTATENbHBIX Oy(epHBIX pacTBOPOB U
eclii He00XO0AUMO, TO KOPPEKTUPYIOT €ro ¢ MOMOUIbIO CHEIHAIbHON HACTPOUKH.
[lepen kaXXAbIM MOTPYKEHHEM D3JEKTpojga B Oy(hepHbI WM HCCIeIyeMblil
pacTBop, ero (AIEKTPOA) HEOOXOAUMO TIIATEIBHO MPOMBITH AUCTUILTUPOBAHHOM
BOJIOM M OCTOPOXHO YAAJIUTh M30BITOK BOJABI C €ro IOBEPXHOCTH
¢unbTpoBasibHOM Oymaron. Ompenensiercss pH pacTBopa u femaercs BBIBOJ O
XMUMUYECKOH MPUPOJIE UCCIETYEMOI0 BellecTBa (KUCIO0Ta WM OCHOBAHHUE).

®dopMeI 3aHATHI: Oecesia, MpakThdeckas padora.

O6opynoBanue: mTaTUB, JaTYMK pH C nMamazoHOM M3MEpPEHUs HE YKe
yem oT 0 1o 14 pH; xumuueckuit ctakan (50 mi); kadbens USB coenMHUTENbHBIN;
3apsanHoe ycrpoiictBo ¢ kadenem miniUSB; USB Apantep Bluetooth 4.1 Low
Energy; HoyTOyk; KpaTkoe pyKOBOJACTBO IO OJKCIUTyaTaluu U(PPOBOH
nabopaTopuu; MpPOrpaMMHOE OOECIeYEeHHUE; pPacTBOPHI IEJIOYU U CUIIBHOU
KHUCIIOTBI;  BCIIOMOTaTeiabHOEe JjabopaTropHoe oOopylaoBaHuEe (CKISHKA C
JTUCTUJUTUPOBAHHOM BOJIOM, puiIbTpoBaibHaAsA Oymara u ap.).

Paszpen «I'paBumerpus».

Tema 1. HpaBHna B3BCIINBAHUA W IMPUTOTOBJICHUA HABCCKH. I/I3M€pCHI/Ie
HU3MCECHCHHA MaCChI pCaKHHOHHOfI CMCECH 0 M ITIOCJIC PCAKIIUH.

Teopus: OCHOBHbBIE TMOJOKEHUS TPABUMETPUU; EIAUHUIBI H3MEPEHHUS
Macchbl; TPAaBUMETPUUYECKUA (PAKTOp B XMMHUYECKOM aHAIM3€; KIACChl TOYHOCTU
BECOB; [IPaBUJIa MIEPEBEICHMS HABECKHU B PACTBOP.

IIpakTHka: HacTpoMKa aHAJUTUYECKUX BECOB; B3BCIIMBAHHUE 3apaHEe
IIPUTOTOBJICHHBIX HABECOK PpAa3HOM MacChl M ONPEACIICHHWE TOYHOCTHU
B3BCILIMBAHUSA; OTAEJIEHUE OcajJKka M3 pacTBopa Ha (QUIBTP C TOMOIIBIO
(GunbTpOBaHMS; CYIIKA, MPOKAJMBAaHUE M B3BELIMBAHUE OCAIKOB pPa3IMUHBIX
BEIIECTB (MaJlaxuT, KapOOHAT KajblMsl, KpPUCTAJUIMUECKas cOJa, MEIHBIN
Kynopoc u fp.). Pacyer mo AaHHBIM TpaBUMETPUM XUMHUYECKOH (QOpMYJIbI
ucciaenyemMoro BemiecTBa. lLlenecooOpa3HO NpoBeCTHM CpaBHEHHE pPE3YJIbTAaTOB
CPEAM Pa3HbIX IPYII MIKOJIbHUKOB, BBINOJHAIONIUX OJUHAKOBBIE 3a/1aHHUS.

®dopwmpbl 3aHATUI: Oecena, MpakTuiecKas padoTa.

Oo6opynoBanue: Bechl Jaboparopubie aekTpoHHble 200 T; KOMIUIEKT
71a00paTOPHOM MOCY/IbI; CIUPTOBKA; XUMUUYECKHE PEAKTUBBI (KPUCTAIOTHIPATHI,
KapOoHaThl); GUIBTpOBANIbHAA OyMara; KalbKyJIsaTop.

Tema 2. Pacuer MaccoBo# 10/ KapOOHAT-MOHOB B HABECKE TEXHUUECKOTO
KapOoHaTa KaJIbIUS TTOCJIE €r0 PACTBOPEHHUS B COJITHOM KUCIIOTE.

TGOpI/IHI MOHSITUE O MAaCCOBOM J0JIC OCHOBHOI'O KOMIIOHCHTA U an/IMeceﬁ B
XUMHWYCCKHUX BCIICCTBAX.

[IpakTrka: B3BEMIMBAECTCS HEOOXOAMMBIA OOBEM CONSTHOM KHUCIOTHI |
B3BCILIUBAETCS HEOOXOJAMMO KOJUYECTBO MPEIABAPUTEIHHO HU3MEIHYEHHOTO
TEXHUYECKOro KapOoHaTa Kajblls WX MarHus; J00aBJISIOT KUCJIOTY B CTaKaH C



HaBecKOW KapOOHAaTa M KAYT IIOJIHOTO MPOTEKAHHWs PpEaKIUH, MOCIe 4Yero
B3BEILIMBAIOT MOJIyUYE€HHBIN pacTBOP; IO Pa3HUIIE MACC CYMMBI HCXOAHBIX HABECOK
M TOJYYEHHOTO TIOCJEe CMEIICHHWS U TPOTEKaHUs peakluu pacTBopa
PACCUMTHIBAIOT Maccy BBIIACIUBIIETOCS YTJIEKUCIOrO ra3a; MepecYUTHIBAIOT Ha
«YHUCTBII» KapOOHAT B HMCXOAHON HABECKE W BBIUUCISIOT MAacCOBYIO JIOJIIO
KapOoHaTa B HCXO/JHOW HAaBECKE.

®dopMsI 3aHATUN: Oecesia, MpakTuyeckas padora.

O6GopynoBanue: Bechl JlabopatopHble 3eKTpoHHbIe 200 T; KOMIUIEKT
71ab0paTOPHOI MOCYABI; CIUPTOBKA; XUMUYECKUE PEAKTUBBI (KPUCTALIIOTHAPATHI,
KapOoHaThl); GUIbTpOBaJIbHAS OyMara; KaabKyJsTop.

Pasznesn «CnexkrpodgoromMeTpuyecKHil XUMHYECKHI AaHAIU3.

Tema 1. OCHOBHBIE METO/Ibl KOJTUYECTBEHHOTO aHAJIN3a B aOCOPOIIMOHHOMN
cnekrpockonuu. OrmnpeneraeHrue ONTUYECKON MIOTHOCTH (A) It pacTBOPOB
MnO, pasnoii konuentrpanuu (C) U MOCTPOCHHE TPATYUPOBOUYHOTO rpaduka
A=f(C).

Teopus: moriomneHne BEIMIECTBOM H3TyYSHHUS;, DJICKTPOMarHUTHAs ITKaJa;
OCHOBBI a0COpPOIIMOHHOM ClieKTpockonuu; 3akoH byrepa-JlamGepTa-bepa.

[IpakTrKa: MOATOTOBKA CEPHHM PACTBOPOB TEPMaHTaHATa Kajdus ¢ TOYHO
M3BECTHOW KOHIIEHTpAIMEH mepMaHraHat noHoB B auama3one ot 0.005 r/mi mo
0.001 r/mn (uyeThipe-msATH PACTBOPOB) (PEKOMEHIYETCS MPUMEHATh METO]
paz0aBiieHHs MCXOJHOTO PacTBOpa C TOYHO HM3BECTHOM KOHIIEHTpAIMed Jyis
IPUTOTOBJICHUS O0JIee pa30aBICHHBIX PACTBOPOB); COOpKA IEKTPUUYECKON 1ETH
B COOTBETCTBUHU C METOAMYCCKONW PpPEKOMEHIAIMEeH K IPaKTHYECKOW pabdore;
ompesesieHNe TOKa3aTeie ONMTHUYECKOW TIJIOTHOCTH PAacTBOPOB TIEpMaHrara
KaJiusl Pa3IMdHON KOHIIEHTPAIIMHU U MIOCTPOCHUE KAITMOPOBOYHOTO Tpaduka.

®dopMsl 3aHATHN: Oecesa, MpakThudeckas padora.

O06opynoBaHKe: MTATUB, TaTYUK ONTHYSCKOM TUIOTHOCTH 525 HM; Kabelb
USB coenuHUTENbHBIN; 3apsaHOC YCTpOMCTBO ¢ kabemem miniUSB; USB
Ananrep Bluetooth 4.1 Low Energy; HoyTtOyk; KpaTkoe pPYKOBOACTBO IIO
dKCIUTyaTaliui  mudpoBoi  jabopaTopuu;  MPOrpaMMHOE  OOECIICUYCHHE,;
BCIIOMOTaTeabHOe JabopatopHoe 000pyoBaHue (CKIISIHKA ¢ TUCTUILIMPOBAHHOU
BOAOW, (uiabTpoBasibHas Oymara | JIp.); pacTBOp ME€pMaHraHata KaJus;
JTUCTUJITUPOBaHHAS BOJIA.

Tema 2. Onpenenenue koHueHTpanuu MNO,; -HOHOB B HEU3BECTHOM
pacTBope.

Teopus: KOMMYECTBEHHBIM CHEKTPOMETPUUYECKUN aHAIU3 OKPAIIEHHOIO
pacTBOpa U3BECTHOTO BELIECTBA.

[IpakTuka: BBINOJTHSIOT OMPEACIICHUE ONTHUYECKOW IUJIOTHOCTH PacTBOpa
NepMaHraHata  Kajus; ¢  TOMOIIbI  MPEIBAPUTEIHHO  TOJIYYEHHOTO
KaIMOPOBOYHOTO TpaduKa ONpeestOT KOHIIEHTPAIMI0 MEepMaHTaHAT-UOHOB B



HCU3BCCTHOM PpacCTBOPEC; CpaBHUBAIOT IIOJYYCHHLBIC pPE3yJIbTaTaMH C OdHHBIMHU
nmpenogaBarciisi 1 paCCUUTBIBAIOT OTHOCUTCIbHYIO IIOI'PCIIHOCTD BBLIIOJIHCHHOI'O
HU3MCPCHU.

®dopMsI 3aHATUN: Oecesia, MpakThyeckas padora.

OOopynoBaHKE: IITATUB, JATYUK ONTHUYCCKOW IJIOTHOCTH 525 HM; KaOesb
USB coenuHuTENBHBIN; 3apsgHOe yCTpoMcTBO ¢ Kabemem MIiniUSB; USB
Anantep Bluetooth 4.1 Low Energy; HoyTOyk; KpaTkoe PYKOBOJACTBO IIO
OKCIUTyaTanud  1udpoBOi  1aboparopuu;  MPOrpaMMHOE  OOCCICUCHHUE;
BCIIOMOTaTeIbHOE JTA00paTOpHOEe 000pyI0BaHKe (CKIISHKA ¢ AUCTHIUIMPOBAHHOM
BOJIOH, (uIbTpoBajbHas Oymara © Jp.); pPacTBOp IE€pPMaHraHaTa KaJlus;
JTMCTUILTUPOBAHHAS BOJIA.

Paznen «@a30Bble paBHOBECHSD.

Tema 1. Onpenenenue Temmeparypsl IJIABICHUS TBEPABIX BEHIECTB C
OMOIIBIO 1aTYMKA BBICOKOM TeMIlepaTypbl (TEpMOIIAphI).

Teopusi: ¢aszoBeie TMepexoabl Ha NpUMEpPEe IUIABJICHUS  BEIIECTB;
BO3MOXHOCTh ~HACHTU(UKAIIMM BEIIECTB MO TEeMIeparypaMm IUJIaBJICHUS;
3aBUCHMOCTh TEMIIEPATYP IUIABJICHUS OT CTPOCHHUS U COCTaBa BEIIECTB.

[Ipaktuka: B GapopoBeiil TUTEIIb MOMENIAIOT HEOOXOIUMOE KOJIUYECTBO
XUMUYECKH YHUCTOrO BEIIECTBA M MOTPYXKAIOT B HEro TEPMOIApy; MEIJICHHO
HarpeBalOT THUTENIb HAa DJJIEKTPUYECKOM IUIMTKE JI0 TIOJHOTO IUIABJICHUS
UCCJIEIyEMOTO BEIIECTBA; C ITOMOIIBIO MPOTPAMMHOT0 00eCTIeUeHUsI Ha HOYTOYKe
CHUMAIOT MOKa3aHusi KpuBOW HarpeBaHusa. CHHMAIOT TOKa3aHUS ISl CEpUU
HUTPATOB (JIUTHSI, HATPUS, KaIKsI) U HUTPUTOB (JIUTHUS, HATPHUS U KalUsi) U JIp.
TBEPIBIX BelIECTB. J[€Mar0T BBIBOABI O CBSI3M CTPOCHUSI U COCTaBa HM3YyUYECHHBIX
BEILIECTB C UX TEMIIEPATypOH IJIABJICHHUSI.

®dopMel 3aHATHIN: Oecesa, MpakThudeckas padora.

OO6opynoBaHue: MITATUB, TaTYUK BRICOKOW TEMITEpaTyphl (TEPMOIIAPHBIiL) C
auanazoHoM wu3MepeHuss He yxke uyeM ot -100 mo +900C; kabenr USB
COCIMHUTENBHBIN; 3apsaHoe ycTpoiicTBO ¢ kabemem miniUSB; USB Apantep
Bluetooth 4.1 Low Energy; HOyTOYK; KpaTKoe pPYKOBOJICTBO MO JKCIUTyaTalluu
uudpoBoit  mabopaTopuu; MOpOrpaMMHOE OOEcCHedYeHHe; BCIOMOTaTeIbHOE
naboparopHoe obopynoBanue (hapdopoBbIii TUTENb W 1p.); JIEKTpUUYECKas
IJIMTKA;, XUMUYCCKA YHUCTBhIC TBEPIbIC BemIeCTBa (HUTpPAThl U HUTPHUTHI JIHTHS
(HaTpUs UM Kaus), CaTMIUIIoBasi, OEH30MHAasI KUCIIOTHI U JIp.

Tema 2. Tloctpoenue (pa3zoBoil quarpaMMbl «HUTPAT JIUTUS — HUTPUT
JUTUSD» B KOOpAMHATAX «COCTaB-Temineparypa». OnpeneneHue TOYKH 3BTEKTHKH.

Teopwus: 0CHOBBI (PU3HKO-XMMUYSCKOTO aHaJIN3a; IMOHATHE O (Ha30BBIX
PaBHOBECHSIX; TUHUU JIUKBUIyCA U COJITYCA; IBTEKTHKA.

[IpakTHKa: TOTOBAT BOCEMb HAaBECOK C Pa3IMYHBIM COACPKAHUEM HUTPHUTA
1 HUTpaTa Jutus (B Macc.%); MOMENAloT B KaKIYIO MOJIYUYEHHYIO CMECh (CMecH



norpy>keHbl B (GapPopoBble THUTIIM) TEPMOINApy M MEJICHHO HarpeBaloT Ha
ANEKTPUUECKON TMIUTKEe A0 TnosiHoro IwiaBieHus (no 150C); ¢ momolbio
IpOrpaMMHOr0 oOecreueHrus Ha HOYTOyKe CHUMAIOT I[IOKa3aHUs KpUBOM
HarpeBaHMs; HAHOCAT TMOJYYEHHbIC JIaHHbIE HA TI0JIE KOOPAMHAT «COCTaB-
TEMIIepaTypa»; HAHOCAT JIMHUU JIMKBUAYCA U  COJUAYyCa; ONpPENemsioT
KOOPDAMHATHI 3BTEKTUYECKOM TOYKH; CBEpSIIOT TMOJYYEHHbIE JaHHBIE CO
CIIPAaBOYHBIMU JaHHBIMU.

@OpMBI 3aHATHN: PAKTUYECKOE 3aHATHE.

OO6opynoBaHue: MITATUB, TaTYUK BHICOKOW TeMIIEpaTyphl (TEPMOIIApHBIif) ¢
nuara3oHoM wu3MepeHuss He yxke dyeM oT -100 mo +900C; kabenr USB
COCIMHUTENBHBIN; 3apsaHoe ycTpoiicTBO ¢ kabenem miniUSB; USB Apantep
Bluetooth 4.1 Low Energy; HOyTOYK; KpaTKoe PYKOBOJICTBO IO 3KCIUTyaTalluu
mudpoBoil  mabopaTopuu; MporpaMMHOE OOecredeHue; BCIOMOTraTeIbHOe
nabopaTopHoe obopynoBanue (haphopoBblil TUTENb, TA0OPATOPHBIE BECHI U JIP.);
AIEKTPUYECKas TUTUTKA; YUCThIC HUTPAT M HUTPUT JINTUS (MU HATPHUSA).

OpraHu3anMoHHO-NEeJATOrN4YeCKHe YCJIOBHS Pean3aliu MporpaMmbl
[lemaror JIOMOJHUTENBHOTO OOpa30BaHMs, PEATM3YIOMIMA  JaHHYIO
porpamMmy, JOJDKEH HMETh BbICIIEE MPOQPECCHOHATIBHOE O00pa3oBaHHE WIIN
cpenHee mpodeccuoHanbHOE O00pa3oBaHHE B 00JAcCTH, COOTBETCTBYIOULIEH
npoduiito Kpykka, 0e3 MpeabsBieHHs TpeOOBaHUNM K CTaxy paboThl, OO
BbICIlIee mMpodeccuoHaibHOe 00pa3oBaHUE WIM cCpeaHee MpodecCUOHATBHOE
oOpa3oBaHHE€ U JIONOJHUTENIbHOE TMpodecCHOHAIbHOE Oo0pa3oBaHuE IO
HanpasieHuto «O0pa3oBaHue U MeJaroruka» 0e3 MpeabsBIIECHUs TPeOOBaHUH K
CTaxy paOOoThI.

MoTuBanmoHHbIE YCJIOBUSA

Ha y4eOHBIX 3aHATHSX M MAaCCOBBIX MEPOMPHUSITUSIX 0CO00€ MECTO
yaensiercs  GOPMUPOBAHHUIO  MOTHUBAIMM  OOy4YalOIUXCA K  3aHSTHUIO
JOTIOJIHUTENIbHBIM OoOpa3zoBaHueM. [[j1s aToro:

— YIIOBJIETBOPSIIOTCS Pa3HOOOpa3Hble MOTPEOHOCTH OOY4YaAIONIUXCS: B
Co37aHUU KOM(POPTHOTO TICHXOJOTHYECKOTO KIIMMaTa, B OTIBIXE,
OOIIIEHUH U 3alUTe, MPUHAIICKHOCTH K JETCKOMY 00BbETMHEHHUIO, B
CaMOBBIPQKEHUH, TBOPYECKOW camopeanu3aluu, B MPU3HAHUU U
ycrexe;

— JIeTH BKIIOYAIOTCS B TNPAKTHYCCKUW BHUJA JACATEIBHOCTH TPHU
TPYNIOBOM paboTe, C y4eTOM BO3PACTHBIX OCOOCHHOCTEHN M YPOBHEM
COXPaHHOCTH 37I0POBBS;

— Ha 3aHATUAX peHIaroTCs  3aJadyd  MPOOJEMHOro  XapakTepa
TIOCPEJICTBOM BKJTFOUCHHUS B HAYYHO-HCCIIEI0BATEIBCKYIO

JCATCIILHOCTD;
— MPOBOIATCS TMpodecCHOHAIBHBIE TPOOBI M APYTHe MEPOTPHUATHA,
CIIOCOOCTBYIOIITHE npodeccruoHamTbHOMY CaMOOTIPEICIICHUIO

00yJaroImxcs.



MeTtoanyeckue MaTepuabl
Meroanueckoe oOecrieueHHue MpPOrpaMMbl BKIIOYAET MPUEMBI U METOMAbI
OopraHm3aiu  0o0pa30BaTEIBHOrO Mpoliecca, AUAAKTUYECKHE MaTepHalbl,
TEXHUUYECKOE OCHAIICHUE 3aHATUH.
Jlist obecrieueHrs HATJSIHOCTH M JIOCTYIIHOCTHM HM3y4aeMoro maTepualia
neAaror UCIoIb3yeT Pa3IMUHbIE METOJIMYECKUE U AUTAKTUUECKHUE MAaTEPHAIIbI.
Harnsansie nocoOust:
— cxemaruueckue (1udpoBoe 000pyA0BaHUE, CXEMBI, PE3EHTAINH,
AITOPUTMBI);
— €CTECTBEHHBIE M HATypaJibHbIE (BCIIOMOTraTeibHOEe 000pyAOBaHHE
JUISL TPaKTUYECKUX padoT);
— 00beMHbIEC (MAKETHI);
— WUIIOCTpanuy, chaiasl, rpaduku, ¢GoTorpaduun © PHUCYHKHU
AKCIIEPUMEHTAJILHBIX PE3YJIbTATOB U3MEPECHHUIA;
— 3BYKOBBIC (BUCOMATEPUATIBI).

NudpopmanuonHoe odecrnedeHne NporpaMmmbl

HNuTepHeT-pecypcenl:

Buneomarepuanel mo pabore Ha 1miatrdopme Releon. // URL:
https://rl.ru/solutions/complekts.php?id=3242800201

Cnucok qureparypsbi:
HopmaTuBHBIE IPaBOBBIE AKTHI

— @epnepanbHbIi 3ak0H «O0 obpazoBanuu B Poccutickoit deneparum»
ot 29.12.2012 Ne 273-®3.

— VYka3 Ilpesupenta Poccuiickoii ®enepaunn «O wmepax 1o
peanu3alyy ToCyIapCTBEHHON MOJIMTUKU B 00JacTH 00pa3oBaHUs U
Haykm» ot 07.05.2012 Ne 599.

— VYka3 Ilpesnnenra Poccuiickoit @enepanun «O MEpOnpUATHAX IO
peau3alru  TOCYJIapCTBEHHOM  COLUHUAJIBHOW  IMOJIMTUKW»  OT
07.05.2012 Ne 597.

— Pacnopsixkenne Munucrepcersa IIpocsemenus ot 12 .01.2021 Ne P-
6
«O0 yTBEpKAEHUH METOJWYECKUX PEKOMEHAAIMi MO CO3JaHHI0 U
(YHKUMOHUPOBAHUIO B  00II€00pa30BaTENbHBIX OpraHU3ALMIX,
PAacCIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX TOpPOJIax, HEHTPOB
oOpa3oBaHUs €CTECTBEHHO-HAYyYHOU 51 TEXHOJIOTUYECKOU
HANPaBICHHOCTEN.

— Tlpuxaz MunnctepctBa npocsemienus PO ot 09.11.2018 r. Ne 196
«O6 ytBepxknaenun Ilopsaka opraHuzaud W OCYLIECTBIICHHUS
o0Opa3oBaTeNbHOM NEeATEIbHOCTH o JOTIOJTHUTEIBHBIM
00111600pa30BaTEIHLHBIM MPOTPaAMMaM).

— IlocTaHoBieHne ['7aBHOro rocygapCTBEHHOIO CAHUTAPHOIO Bpada
P® or 04.07.2014 N 41 «O6 yrBepxxkaenuu CaunlluH 2.4.4.3172-14
«CaHUTapHO- SMUIEMHUOJOTHYECKUE TpeOOBaHUSI K YCTPOMCTBY,



https://rl.ru/solutions/complekts.php?id=3242800201

COJICPKAHUIO M OPTaHU3AINK PEKUMa PadOThl 00pa30BaTEIBHBIX
OpraHM3aIMii JOTIOTHUTEIHLHOTO 00pa30BaHUs IETEI.

Jiist mefiarora JIOnoJIHUTEILHOTO 00pa30BaHus U O0YYaIOIINXCS:

— baxtusposa [O.B., MunnymmH P.P., Tlankua B.M. OcHoBBI
XMMHUYECKOT0 KCIIEPUMEHTA U 3aHUMATEIIbHBIE OIBITHI 10 XUMHUH. —
Kazann: U3a-Bo Kazan. yu-ta. 2014, 144 c.

— I'py3nesa H.B., JlaBpoBa B.H., MypaBeeB A.I'. FOHbBII XUMUK, WIIH
3aHUMATENIbHBIC OMBITHI C BemecTBamMu BOKpyr Hac. — CIIO.:
Kpucmac+. 2006, 105 c.

— 3umon A.Jl. [lonynsapuas ¢usnueckas xumusi. — M.: Hayunsiii mup.

2005. 176 c.

— Jleencon U.A. 3anumarensHas xumus. Yacts 1. — M.: JIpoda. 1996,
176 c.

— Jleencon U.A. 3anumarensHas xumus. Yacts 2. — M.: Jlpoda. 1996,
224 c.

— KpaBuenko H.C. Metoasl 00paboTKH pe3yiabTaTOB HU3MEPEHUU U
OLICHKM TOTPEIIHOCTEd B y4eOHOM JIa0OpAaTOPHOM MPAKTUKYME. -
Tomck, 2011.

— Onbrun O.M. OnbiTel 6€3 B3ppiBOB — M.: Xumus. 1995, 176 c.

— OcHoBbI aHanuTHYEeCKOM XUMHH. [IpakTueckoe pykoBoactso. [lon
pen. 3onotoBa FO.A. - M.: JlabopaTtopus 3nanwuii. 2017, 462 c.

— llonymanmenko E.I'. IIIkonpHBIM XMMHUYECKHM OSKCIEPUMEHT. -
Jlyranck: Kuaura. 2018, 176 c.
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