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BBEJAEHUE

Kimanueckas naboparopHast quarHoctuka (JlabopatopHasi JUarHOCTUKA)
NpeACTaBIsieT COO0OW MEIUIMHCKYI0 JAMAarHOCTHYECKYI0  CIHEIHalbHOCTh,
COCTOAIIYI0 W3 COBOKYIMHOCTH WCCIENOBaHWK 1in vitro Owomarepuana

YEJI0BEYECKOIO opraHusma, OCHOBAHHBIX Ha UCIIOIb30BaHUH
reMaToJIOrMUeCKUX, OOIIECKIMHUYECKUX, Mapa3UTapHbIX, OWOXUMUYECKUX,
MMMYHOJIOTHYECKUX, CEPOJIOTUYECKHX, MOJIEKYJIIPHO-OMOJOTNYECKHUX,

0aKTEepUOJOTUYECKUX, TEHETUYECKUX, LUTOIOTHYECKUX, TOKCHUKOJIOTUYECKHUX,
BUPYCOJIOTUYECKUX METOJIOB, COIOCTABJIEHUS PE3YJbTaTOB 3THX METOJOB C
KJIMHUYECKUMHU JTAHHBIMU U (OPMYITHPOBAHUS TAOOPATOPHOTO 3aKITIOYCHUSI.

JluarHocTMKa MO OSTUM HaNpaBJICHUAM MPOBOAUTCA B KIWHHUKO-
nuarHoctnuecknx — jabopatopusx  (KIJI)  crammoHapoB,  MOJMKIHHUK.
Pa6oraukn KJIJI co cpemHmM MemunmuHCKUM oOpa3oBaHHEeM (METUITMHCKHEC
TE€XHOJIOTH, MEAUIIMHCKHE 1a00paTOPHbIE TEXHUKU) JTOKHBI YMETh BBINIOJIHATH
MO/ PYKOBOJICTBOM Bpadeil KIMHUYECKOW JIa0OpaTOPHOW TUArHOCTUKU BCE
BU/IbI TAOOPATOPHBIX UCCIEIOBaHUN. B CBS3M ¢ 3TUM M3y4eHUE OCHOB TEXHUKHU
71a00paTOPHBIX PadOT SIBISETCS OJHUM W3 TJIABHBIX Pa3/eNioB JUCITUIUIMHBI.
OCHOBHBIMM 33JlauaMH pa3fiesia SBJSIETCS H3Y4YEHUE IMPUHIIMIIOB YCTPOMCTBA
nabopaTopuii, opraHu3anudd padoThl B J1a0OpaTOpUU, TEXHUKH O€30MaCHOCTU
TPY/Ja; OCBOCHUE OCHOBHBIX TEOPETHYECKHMX NPHUHIMIIOB U 3aKOHOMEPHOCTEM
IIPOBENCHUS JTAOOPATOPHBIX HCCIEAOBaHUI; OCBOECHHUE TEXHHKU IPOBEICHUS
71a00paTOPHOTO aHAJIK3A.

Ot oBnajgeHUs TEXHUKOW J1abOpaTOpHBIX pPabOT 3aBUCUT KAaueCTBO
BBITIOJIHEHUS J1a00paTOPHOro aHaimmza. Tak, MJIOXO BbIMBITas JabopaTopHas
MOCyJla, HEMPaBWIbHOE OTMEPUBAHHME OOBEMOB  PEAreHToB, HETOYHOE
NPUTOTOBJICHUE PACTBOPOB, HEYMEJOE MOJIb30BAaHUE MPUOOPaMH, HEMPABUIBHOE
B35ITUE OMOJOTMYECKOTO MaTeprana MOTYT CIYXUTh NPUYMHON J1a0OpaTOPHBIX
OLLIMOOK M BCJIEACTBUE HEBEPHO MOCTABICHHBIM JUATHO30M.

[Tocobue conepKUT CBeIEHUsI O COBPEMEHHBIX TPEOOBAaHUAX K OPraHU3aLUU
BBITIOJIHEHUS ~ pabOT B  KJIMHHUKO-IMAarHOCTHMYECKOW  JlabopaTopuu, O
7a00paTOpHON MOCYJe M peareHTax, MX IMPUTOTOBJICHUUM M OYHUCTKE, 00
UCIIOJIb3YEMbIX B MEAUIIMHCKON MPAKTUKE MEPEAOBBIX METOJ0B MUKPOCKOIHHU.



HHPUHLUIIBI OPTAHU3AIIMOHHOM JAEATEJBHOCTHA B
JIABOPATOPHUUA

3Hauenue memul

HaszBanue «raboparopus» MPOUCXOIUT OT JIaTUHCKOro cioBa laborare |
YTO O3Ha4aeT paborarb, 00pabaTHIBATh.

Knunuko-nuarnoctuueckue  yaboparopun  (KIJI) B cucreme
3[PAaBOOXPAHEHUS HMMEIOT OOJBINOE 3HAYCHHUE B JTUArHOCTUKE U JICUCHHUH
pa3TUYHBIX 3a00JIEBaHMM, TaK KaK OT Ka4yecTBa IMPOBOJIMMBIX HCCIEIOBAHUI
(OMOXUMHUYECKHX, KOAryJIOJIOTHYECKUX, T€MaTOJOTHUYSCKUX, TOPMOHAJIBHBIX,
UMMYHOXHUMHYECKHX, OOMICKIMHUYCCKUX, TUCTOJOTHICCKUX H JIP.) BO MHOTOM
3aBUCUT TPABWJIBHOCTh TIOCTAHOBKM JHAarHo3a W OIEHKa 3(P(EeKTUBHOCTH
HA3HAYCHHOTO JICUCHHUS.

B 3aBucumoctu oT Xapaktepa W o0bema pabOTHI JabOpaToOpuyd MOTYT
UMETh  pa3Nu4Hbld  HA0Op  MOMENIEHWH, pa3iaudyHoe  Oo0OpyJOBaHUE,
7a00paTOpHYI0 TOCYAy M XHUMHUYECKHE peakTHBBI. J[Jisi 3TOro, B MEPBYIO
ouepeib, HY’)KHO HAYYUTHCS MPAaBWIBHO O00OpPYAOBaTh U OPraHU30BBIBATH CBOE
pabouee MECTO W M3y4YUTh NpaBWiIa TEXHUKHA Oe30macHOCTU TpH padbore B
nabopaTopuu.

Ha ocHOBe TeopeTHUecKMX 3HAHUN W NPAKTUYECKUX YMEHHM OO0ydaroluics
JOJIKEH

3HaAmMb:

- BUJIbl U HA3HAYEHUE KIMHUKO-AUArHOCTUYECKUX JTA00PATOPHUIl pa3IMuHOTO
npodus;

- YCTPOMCTBO KJIMHUKO-TUArHOCTUYECKHX J1a00paTopuil;

- OCHaIlleHHuEe J1abopaTopHii;

- IpaBujia opraHu3anuu paboyero Mecra j1abopaHTa;

- mpaBuiia 6e30macHoi paboThI B JIa0OPAaTOPUH.

Kpamkoe cooeporcanue memol

Jlyist opranuzanuy paboThl TabopaTOpuu, B 3aBUCUMOCTH OT €€ Mpous,
oOecrieynBaeTcs HEOOXOAMMOE  KOJIMYECTBO  momemnieHud. OCHOBHBIMU
Mo/Ipa3ieJICHUsIMA JTab0paTOpuil SIBISIOTCS MPOU3BOACTBEHHBIC MTOMEIICHUS, B
KOTOPBIX pa3MenaroTcs (yHKIHOHAIBHBIC TOAPa3ACICHUS IS BBITOJTHCHHS
KIIMHAKO-OMOXUMHUYECKHX, reMaTOJIOTHUCCKHX, OOIIEKITMHUYECKHUX,
ITUTOJIOTHYECKNX, OAKTEPHOJOTHICCKUX, CEPOIOTHUECKUX U HEKOTOPBIX IPYTUX
BUJIOB UCCJICTOBAHMS,

B naGopatopun opraHusyroTcsi KaOMHETHI 3aBEAYIONIETO JabopaTtopuei,
Bpaueii nmaboparopHoii guarHocTHkd (cmemmamuctoB KJIJI ¢ BeIcmum
oOpa3zoBaHHeM), JTa0OpAaHTCKHE, TOMECIIEHHUS [JI1 MpPHEMa M pPErucTpaiun
OMOJOTUYECKOTO Marepuansa OT OOJNBHBIX CTallMoOHapa ¥ TMAIlMeHTOB
MOJIMKJIMHKUK, MoeuHas. l[lerecooOpa3sHO WMETh OTAEIbHbIE KOMHATBI IS
pa3MerieHrs BecoB, HMEeHTpUudyr, HOTOMETPUUYECKON anmmapaTryphl, aBTOKJIABOB,

5



B3SATUS TPOO KPOBH, IKEIYAOYHOTO COKa, IyOJ€HAJIBLHOTO COJEPKUMOTO,
MaTepUalbHYI0 KOMHATY JUIsl XpaHEHHs] PacXOJHBIX MaTepUajoB, PEaKTUBOB U
Jp., KOMHATY JIJIsl IpUeMa MHILIY, TOMEIEHUS JJIsl XpaHEHUs! TPA3HOro Oelbs U
WHBEHTapsl Il yOOpPKHM TMOMEIIEHUM, IYIIEBYIO, PETUCTPATypy M KOMHATY
O’KUJIaHU4.

PaGota B nabGoparopuu [OJKHA OBITH pAlMOHAIBHO OpPraHU30BaHa C
y4eToM TpeOOBAHMI SPrOHOMHUKH OpraHU3aludd paboOYuX MECT COTPYIIHUKOB
nabopaTopuu I BBITIOJIHGHUS MMH TOATOTOBHUTEIBHBIX M aHAJTUTHYCCKUX
pabor.

[ToaroTOBUTENBHBIC TTPOIIECCHI BKIIFOYAOT:

1. [Ipuem Ouomatepmana (B3saTHe 0Opa3loB OMOMaTepHaia y MaIlMeHTOB
HETIOCPE/ICTBEHHO B JIAOOPATOPHH HIJIU JIOCTaBKa U3 JAPYTHUX MECT).

2. Peructparnusi, KogupoBaHHUEe U pa3MeTKa 00pa3IioB.

3. IlepBuunas o6paboTka 00pa3IoB OMoMaTepuasa: TepMOCTaTUPOBAHHUE,
HeHTpUyTrUpoBaHUE, OTJEICHIE CHIBOPOTKH, OKpacka Ma3KOB KPOBH U T.]I.

[TogrotoBka  mpo® it JalIbHEWINErO0  MCCIEJOBaHUS  UMEET
MPUHIIUITHAIBHOE 3HAYEHUE ISl YCTIEIIHON NIeATeNbHOCTH J1abopaHTa, Tak Kak
OTIpEeJIeIISIET B 3HAUUTEILHON Mepe MPaBUWIHLHOCTh OMPENETCHUSI MUCCIEIyeMbIX
KOMITOHEHTOB. HecoOmio/ienne TOYHBIX 3aJaHHBIX MPaBUJ MOJATOTOBKH MPOO
(ImUTEeNbHOE XpaHEHHE MpPU HEOJAronmpUATHBIX TEMIEPATYPHBIX YCIOBUSX,
3alepKKa C OTICICHUEM KJICTOUHBIX JJIEMEHTOB OT JKHIAKOW YacTH KPOBH,
HapyIlIeHWEe YCJIOBHA MEHTPU(DYTUPOBAHHSI) MOXKET MPUBECTH K YACTHIHOMY
pa3pymICHUIO OMPEAeIeMOr0 KOMIIOHCHTa, YTO BBI3OBET HCKAKCHHE
pe3ynbTaTOB HCCIeNOBaHUS. B 3ToM cioyuyae pe3ynbTaT HCCIEIOBaHHS HE
TOJIBKO TEpsET palMOHAIBHOC 3HAYCHHWE, HO M MOXKET BBI3BaTh HETATHBHBIC
MOCJIEACTBUS: BpaueOHbIC OITMOKH, yIIepO 30pOBbIO MAIUCHTA.

Peructpatrypy u mnomemieHue mais mpuema TpoOd B JabopaTopusx
1eaecoodpa3sHo pasMmeniaTh MpU BXoje B JlabopaTopuro. JKemaTenbHO, YTOOBI
MEPCOHAJ, JOCTABJISIONINI 00pa3iibl OMoMaTepuanoB HE BXOAWI B MOMEIICHUE
nabopaTopuu, a iepeiaBall KOHTEHHEPHI ¢ 00pa3IlaMu Yepe3 CelralbHOE OKHO,
BO3JIE  KOTOPOTO BHYTPH TIOMEIICHHS]  JIaDOpaTOpHH  MEPBOHAYAIBHO
pacroJiaraeTcsi OCTYTAOIIUA MaTepual.

PaGouee wmecto mia mnpuema TPoO JIOKHO HMMETh JOCTaTOYHOE
NPOCTPAHCTBO [UJISl pa3MEIIEHHUS TMOCTyMalmux B jabopartopuio 00pasioB
OnomMarepuana, €ro COpTUPOBKHM, IPUUEM pa3HblEe BUJIbI OMoMaTepuana (KpoBb,
MOYa, KaJl M T.J.) JOJKHBI pa3Memarbcs OoTaAenbHO. CIenyeT YYUThIBaTh, UTO
HEKOTOpas 4acTh 00pa3IloB OCTaBISETCS B 3amace J0 KOHIa paboyero AHs B
XOJIOMWJIbHUKE, Ha CIIydaid IMMOBTOPHOTO WCCIICIOBAHUS TIPU OOHAPYKCHHUH
ne(heKTOB BBIMOJTHEHUS aHAIHU3A.

[Tocyna nmomxkHa XpaHUTbCS B ImKadax, KOTOPBIMH OOOpyAyeTcs 00
MOMEIIEeHHUE I TpreMa Ipo0, TuMO0 PacIoIoKeHHOE MOOIM30CTH OTACIBHOE
MOMEIICHNE, CIEIHAIbHO MPUCIOCOOICHHOE [JI1 XPaHEHUSI PACXOJHBIX
MaTepuayioB. {7 MBIThS MOCYABl MHOTOPA30BOTO TIOJIL30BAHUS JIOJDKHBI OBITH
000pyI0BaHBI MOWKH.



Ecmm  mpemycmorpen  cOop  00pa3ioB  KpOBM Yy TAIMEHTOB
HETIOCPEJICTBEHHO B JIAOOPATOPUH, TO JODKHO OBITH BBIZCICHO M 000PYI0BAHO
0 THIy TPOICIYyPHBIX KaOMHETOB COOTBETCTBYOIEE paboduee MecCTo,
KEJATeILHO B OTJICIbHOM MTOMEIICHHUU.

[ToctynuBmmii B JiabopaTtopuio Ouomarepwana Jajiee IOJABEepPraeTcs
pEeTUCTpaIiK U KOAUPOBAHHIO. YUeT 00pa3IoB OMoMarepuaia OCyIIeCTBISETCS:

- HEMEXaHH3WPOBAHHBIM IyTEM T.C. PETUCTPUPYIOTCS B CICIUATLHOM
KypHaJIe M KaxJoMy o0pasily MpPUCBAMBACTCS CBOM HOMEp, OCYIIECTBISETCS
IyTeM HaHeCEHUs Hajamuced (GomMacTepoM Wi HHPOPMAITUS O IMAIIUEHTE U KO/
ero OmomaTepuaia BHOCATCS B KOMITBIOTEPHBIHN JKypHAIT,

- C TIOMOINBIO IITPHUX-KOJIA, KOTOPHIH HAHOCUTCS Ha NPOOHPKY C
0o0pa3loM M MOXKET CYHUTHIBATHCSA JIAOOpAaHTAMH Ha TOCISAYIONIMX 3Tarax
00paboTKH 1 aHAJIM3a TIPOO C TOMOIIBIO CTICTIHAIBHBIX PUICPOB (CUUTHIBAIOIIIHEC
ycTpoiicTBa). B aTom ciydae Ha pabouem MecTe perucrparopa (puc.l) IT0KHO
OBITh YCTPONCTBO ISl IEYaTH M TPUX-KOJIOB.

PaGouue MecTa TSt
BBITIOJTHEHUS pouenyp
nepBUYHOM  00paboTkKM  Mpoo,
OCHAIICHHBIE CpeACTBaMU
MEXaHU3alMU: BCTPSAXUBATEIISIMU,
neHTpudyramu, J03aTOPAMH,
YCTPOMCTBAMHM i1 OKPAacCKH
Ma3KOB KpOBM W T.I. B
3aBUCUMOCTH  OT  pa3MeEpoB

o0opynoBaHusi Takue padbouune
Puc.1 PaGouee mecto nabopanTa, MecTa MOT'YT OBITH

HCIOJIB3YIOMICTO TPUX-KOAUPOBAHUC. HpeﬂHa:‘;HaquBI, Kak 1 pa60TI>I
cujs, Tak U s paboTel cTos. B
aBTOMATU3UPOBAHHOMN J1A00pATOPUN TPUMEHSIOTCS CHEIHabHbIE yYCTPONCTBA
JUISL  OTKYIIOpUBAHUSI MPOOUPOK, COPTUPOBKM  OOpa3loB MO  BUAAM
UCCIIEIOBaHMsI, MApKUPOBOUHOE yCTpoiicTBO. Bech mporecc moaroTroBku mpood
HOJIKJIFOUEH K €JUHOMY KOHBEHEpy, M0 KOTOPOMY IMEpPEMEIaloTCsl MPOOUPKH C
npobamu. Pabora mepcoHana Mmpu 3TOM MOKET COCTOSITh B MEPBOHAYATIHLHOM
3arpy3ke mpo0 Ha KOHBEWep W MOCIeqyroleM HaOMI0JeHUH 32 MCTIPAaBHOCTHIO
paboThI CUCTEM.

Jns  ananmu3a  OMoOMarepualioB B COBPEMEHHOM  jabopaTopuu
UCIIOJB3YeTCsl pa3zHooOpa3zHoe obOopyaoBanHue. B 3aBucumoctu ot mpoduis
7abopaTopuy W TIEPEYHS, BBIMOJIHSAEMBIX B HEW HCCIEAOBAHWNA MOTYT OBITh
BbIICJIEHBI paboyrie MecTa IJisl Pa3IuYHbIX aHATUTHYECKUX padboT: poTomMeTpud,
MUKPOCKOIIMPOBAHUU U JIP.

PabGoune mecta mns pydHoit pabOThI 00OpYAYIOTCS Ha JIaOOPATOPHBIX
CTOJIaX, KOTOPbIE MOTYT OBITh MpPEIHA3HAYCHBI UIsI PaOOTHI CHAS WU CTOS.
Paszmepor nabopamopnozo cmona: mmpuna 60-90cm, muHa 1,5 M, BeicoTa 75¢M




wn 90 cm (s pabothl cTos). CTobI MOTYT OBITH 000PYIOBaHBI HACTOJIBHBIMU
CTeJUIaKaMH, UMETb TyMOBI C ITOJIKAMHU HJIM BBIBM)KHBIMU SIIMKaMu (puc. 2,3).

Puc.2 OctpoBHoii cTon Ha 2
pabounx mecta «COBJIAB.

CTYJ'II)SI KCIATCIIBHO

Puc.4 Ctyn ¢ perynupoBKOM BBICOTHI CHJICHBS.

Puc. 5 PaGouee mMecTo a1 MUKpOOMOIOTHUECKUX
MCCIIEIOBAaHUM.

»

Puc.3 Ilpucrennslii cTon Ha |
pabouee mecto «COBJIAB».

HMCTb C  BO3MOXHOCTBIO

PETYJIMPOBKU I10 BBICOTE CHUJICHBS U YIjla HAKJIOHA CIIMHKH,
a TaKXe C PEryJMPOBKOU MO BBICOTE MOJICTABKU HOT.

JU1s Kaxngoi MeTOAUKHU
(v TPYIIIbI OJIM3KUX
METOJIUK)  JOJDKHO  OBITh
MOJITOTOBIIEHO CBOE pabouee
MECTO, Ha KOTOPOM COOpaHbI
HY>KHBIE PEaKTUBBI U TIOCYZAQ
(puc.5). IluneTku 1 103aTOPHI
yCTaHABJIMBAIOT B MPOOUPKAX,
KOTOpBIE CTOSIT B INTAaTHBaX
W Ha CTeIMaTbHBIX
TIOJICTaBKax; KaKas
npoOWpKa  MOJMUCHIBACTCS
JUISI KaKoro peakThBa WU
omiepany TpeIHa3HAYACTCS;
Ha (IIakoHax C peaKkTUBAMHU
MIPUKJIIEUBAIOTCST ITUKETKU C

HA3BaHUSAMM PEaKTUBOB M JaTaMu HOpuUrotoBieHus. Bce HeoOxomumoe st
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paboTHI cieyeT pa3MeniaTh TAKUM 00pa3oM, YTOOBI JTH000 HYKHBIHN MpeaMeT —
npoOUpKy, MUMIETKY, A03aTOp, (PJIaKOH C PEaKTUBOM — OBLIO YIOOHO JOCTaTh
pykoii, He BcTaBasi ¢ Mmecra. [locie OkOHYaHUs aHalW3a Mocyda U PEaKTUBBI
MOT'YT OBITh yOpaHbl, 4T0O OCBOOOAUTH PabOUYI0 IMOBEPXHOCTHb CTOJA IS
JIpyrux pador.
JInst  HEKOTOpbIX  BUJOB  HUCCJIEAOBaHMS  paboynMe  MecTa  JTOJDKHBI
COOTBETCTBOBATh OCOOBIM TpeOoBaHUsIM. PaboTa ¢ arpecCUBHBIMU KUIKOCTIMU
JOJDKHA ~ TPOBOJWUTHCS B
8LIMANCHBIX  wiKkagax (puc.6)
TUTSI MIPEAYIPEKICHUS
BPEIHOTO BO3JCHCTBUS ITUX
BEIIECTB HAa  pabOTHUKOB
nabopatopun. Takue mikadw
JOJDKHBI ~ UMETh  pabouylo
MOBEPXHOCTh YCTOMYUBYIO K
KHUCIIOTaM u iesoyam
(KkepaMHUYECKON IUIMTKOM U
1p.), 3alUTHOE CTEKIO C
CHUCTEMOU MPOTHUBOBECOB JIJIs
dbuKcaru B JIFOOOM TMOJIOKEHUHU, OCBETUTENIh paboueii 30HbI, pAKOBHUHA.
Baxxnyro pons urpaer oceeujenue pabouero Mmecrta. Xopoliee OCBEIIeHne
MOBBIIIAET OCTPOTY 3PEHHS, CIOCOOCTBYET MOBBIIICHUIO KadecTBa pabOThHI, a
HEJIOCTATOYHOE OCBCIICHHE — TMPUBOJAUT K TCPCHANPSDIKEHUIO 3pEHUS W
ObIcTpOMYy yTOMIJICHHIO. Pabouee MeCcTO MOMXET OCBEIIAThCS €CTECTBEHHBIM
CBETOM (B 3TOM Clydae CJEIyeT pacrojaratb CTOJbI MEPIEHIUKYISIPHO K
OKHaM) WJIM OOIIMMH CBETUIIbHUKAMHU, PACIIONIOAKEHHBIMHU Ha TIOTOJKE. B ciydae
HeoOXoauMocTu  pabodyee  MECTO  MOMKET  OCBEIIATbCA  JIOKAJIbHBIM
CBETWJIbHUKOM. HyXHO HMeTh B BHUJYy MOBBIIIEHHYI0 YYBCTBUTEIHHOCTH K
JEUCTBUIO CBETA HEKOTOPBHIX BEIIECTB U MPUHUMATh MEPhl K 3aIuTe Tpod
OoromMarepuana oT U30BITOYHOTO OCBEIIICHUS.

Puc.6 PaGoTa naGopanTta B BBITSKHOM HIKady.

Texnuka 6e30macHOCTH NMpU padoTe B Ja0OpaTOpHHU

1. Pabotath TOJIBKO B CHIEHOACKAE — XajaTe, KOJAMayke U CMEHHON 00yBH.
[lepen pabGoToil BHMMATEIBLHO O3HAKOMHUTHCS C METOJMKON MPOBEICHUS
aHaju3a U B COOTBETCTBHUM C 3TUM MOJATOTOBUTH CBOE paboyee MECTO.

[lepen pabotoit ciaeayet yoOeauThesi B TOM, UTO:

MPABUWIBHO YSICHEHA METO/INKA,

MPaBUJIHLHO MOTOTOBICHBI TPUOOPHI 1 000PYI0BAHUE,

B3STHI€ BEIIIECTBA COOTBETCTBYIOT METOJAUKE OIBITA.

PabGoTaTh TOIBKO Ha 3aKPEIJICHHOM MECTE.

PabGouee mecTo copepkaTh B YUCTOTE, HE 3arpoOMOXKAaTh €r0 HE HYKHBIMHU
peaMeTaMH.

6. Bo Bpemst paboThl COOJTIOIATH TUIITMHY, TTOPSIIOK U YUCTOTY.
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He pomyckath TOPOITMBOCTH, HEBHUMATEIHHOCTH, OCCHOPSIOYHOCTH U
HEPSAINUTHBOCTH.

3anpeiaercs BBIMOJIHATH, pPa0dOTHl HE CBSI3aHHBIE C HEMOCPEICTBEHHOU
paboToii B 1abopaTopuH.

He mokunmate pabouee MecTO BO BpeMs MPOBEACHUS MPAKTHUCCKON paboTHI,
HE OCTaBJIITH 0€3 MPUCMOTpPA BKIIFOUEHHBIE TPHUOOPHI.

10.ITocne pabothl yOpaTh Bce MPUOOPHI M PEAKTUBBI IO MECTaM, BBIKIIOYHUTH

=

BCE DJIEKTPOINPHUOOPHI, 3aKpbITh (OPTOUKH, KpaHbl BOJIOCHAOXKEHUS U
npoTepeTh pabounii CTOII.

IIpaBuiia npoTHBONOKAPHOH 0€30MIACHOCTH

B naGopaTopuu 3amnpeniaercs KypuTh;

He octaBnsate 0€3 mpucMoTpa BKIIOYEHHBIE SJICKTPOHATPEBATEILHBIC
IprOOPBI, CHUPTOBKY U Jp. almaparypy;

He ocraBnsaTh Ha CTOJIaX OCTATKUM BEIIECTB, MHOTME€ M3 HHX
BOCIJIAMEHSIOTCS. OT KOHTaKTa ¢ Bo3ayxoMm (Oenblii dochop, IeIouHbIe
METaJlJIbl, METAJUIOOPTaHNYECKHUE COSTUHCHHS);

Ha cnydaii 3aropanus, B IOMENIEHUH JOJDKHBI HaXOJUTCS OTHETYIINUTENb,
SAIIUK C CYXUM MEJIKHM TIECKOM, acOECTOBOE OJIESIIO MIIH KOIIIMa,;

[Ipn nWKBHIAaUM BO3TOPAHUS HAMO IIONH30BATHECS CYXHM IIE€CKOM WIIH
OTHETYIIUTEJIEM T.K. BOJa YacTO HE TOJBKO HE TYIIUT 3aropeBIIUECS
XKHUIKOCTH, a CITIOCOOCTBYET pa30pPBI3TUBAHUIO MX W TEM CaMbIM BBI3BIBACT
pacrmpocTpaHeHre oXKapa;

[Ipu 3aropaHw OAEKIBI HEIB3S JOMYCKATh OBICTPBIX IBIKCHHH — 3TO
paszmyBaet tuiams. JIJis TymeHuss HaOpoChTe Ha MOCTPAIABIIIETO KOIIMY HIIH
ajabToO.

[Ipyn 3aropaHum 3JIEKTPUYCCKHX IPOBOJOB W BO3TOPAHHH B BBITSKHOM
mKkadgy cHayajga HEOOXOIMMO BBIKIIOUHTH BEHTWJISALMIO WA O0ECTOYUTH
auHU0. TyImHMTh  3aropeBIIMEcs IMPOBOAA TOJBKO CYXHUM IIECKOM;
MPUMEHEHHUE BOJIbI MJIM IICHHOTO OTHETYIINUTEIIS HEIOITYCTHMO.

Texnuka 6e30macHOCTH NPHU padoTe ¢ XMMUYECKUMH PeaKTHBAMM

B nomemenusx 1abopaTopuu  JIONMYCKAaeTCs XpaHEHUE HEJIEeTYUHX,
HETIOXKapOOMacHbIX M MAaJIOTOKCUYHBIX TBEPJbIX U BOJHBIX PaCTBOPOB,
pa30aBICHHBIX KHUCIOT U MIEJIOYEH, B KOJIMYECTBAX HEOOXOIUMBIX IS
aHaJIU30B.

Bce KOHIIEHTpUpOBaHHBIE PACTBOPHI KHUCJIOT JIOJDKHBI XPaHUThCA B
BBITSDKHOM IIKa(y, B CTEKJISTHHON MOCYJe C MPUTEPTHIMU CTEKJISTHHBIMU
KPBIIIKaMU WA TIIaCTMAcCOBBIMH TpoOkamu (puc.7.1, 7.2). Jlna mydmieit
TEPMETUYHOCTHU MOBEPX HAJAEBAIOT PE3UHOBBIE KOJIMAUKHU.
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Puc.7.1 Bytbumm ¢ Puc.7.2 Byrsun co Puc.7.3

IIJIJACTMACCOBBIMHU CTCKIHHEIMEA [IIupokoropsie
npoOKamu. IIPUTEPTHIMU OaHKU U3
npoOKaMy. IIOJIUITUIICHA.

3. Cyxue IMIeoud XpaHSAT B HIMPOKOTOpJbIX OaHKaxX M3 TEMHOIO CTeKJa,
3aKpBITBIX KOPKOBBIMH TMPOOKAMU U 3aJIUTHIX CBEPXY clioeM MapaduHa.
KoHlleHTpupOBaHHBIE PACTBOPHI IIEIOYEH XPAHIT B BBITSHKHOM IIKady,
OTJCIBHO OT KHCJIOT, B NOJMITHICHOBOWM Tape (puc.7.3). Bmecre co
1IEJI0YaMH XPAHUTCS AMMUAK.

4. BaHkM C JIETy4UMH BEIIECTBAMU JOJKHBI OTKPHIBATHCS HETOCPEICTBEHHO B
MOMEHT pa0OTHI.

5. C nery4ynmu, Maxy4nuMH BEIIECTBAMHU U KOHIICHTPUPOBAHHBIMU KUCJIOTAMU U
niejiouyaM  CieAyeT padoTaTh B BBITSDKHOM IIKady C BKIHOYEHHOM
BeHTWIsIMEN. [Ipu paboTax B BBITSDKHOM IIKady CTBOPKU IIKada cieayer
MoAHUMATh Ha BeIcOTy He Oosiee 20-30 cM Tak, 4TOObI B KAy HAXOAWIUCH
TOJIBKO PYKH, @ HAOJIIOJIEHHE 3a XOJA0M Ipoliecca BECTH Yepe3 CTEKIIO ImKada.

6. Cyxue peakTHUBbI HaOUPAOT ¢ TMOMOIIBIO IIMATENsI UM COBKA, a PACTBOPHI
OTOMPAIOT MUTIETKON WIIM CTEKJISTHHOM TPYOOUKOM.

7. B3pemmBaHue CyxuXx IIeJIo4ed TPOU3BOAIT B OlOKcax, a HE Ha
bunbTpOBaILHOM OyMare.

8. IloMHUTE TIpU TPUTOTOBJICHUM PACTBOPOM KHUCIOT U IIEIOYEH >KUIKOCThH
cuiabHO HarpeBaercsa! IlosTomy ciielyeT TOJIB30BATHCS TEPMOCTOMKOMN
MOCY/I0M.

9. Ilpu npuUroTOBIEHUH PACTBOPOB KUCJIOT: KUCIOTY MPHUOABIAIOT B BOJY, a HE
Ha000poT!

10. HarpeBaTth >XuAKkoCTh B TpoOupke mocTteneHHo. OTBepcTue MNpoOHpKU
HaIpaBJISITh B CTOPOHY OT ce€0s U OT paboTaroImMX PSIOM TOBApUIIEH T.K.
MOXET MIPOU30NUTH BHIOPACKIBAHUE KUJKOCTH.

11. He HakyIOHSATBCA OJIM3KO HAJ CKJISHKaAMU C peakTuBamu. Hioxarh kakue-
au00 BemecTBa (Ja)ke B MaJIbIX KOJWYECTBAX) HaIpaBiisisl K ce0e maphl rasa
JBH>)KCHUEM PYKHU.

12. PaboTtath ¢ peakTUBaMH TOJBKO HAJ[ CTOJIOM.

13. 3anpemieHo  BbUIMBATh  BEIIECTBA B KaHAIM3aIldIO, IS DTOTO
MPETYCMOTPEHBI CIIEIUATbHbIC OaHKH.
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14,

15.
16.

He mpo6oBaTh Ha BKyC B JlabopaTopuu JIFOOBIC BEIIECTBA, JTAXE €CIU OHH
Ka)KeTCs BaM 3HAKOMbIMHU.

3anpeiaercs ecTh, MUTh, HA paboueM MecTe.

[Tocne paboThbl 00s3aTEIBHO BHIMBITH PYKU C MBLIOM!

17. Ecom npoauma weiodb, TO €€ Ha10 3aCbIIIATh IICCKOM WJIA OIIMJIKaMHU, 3aTCM

18.

19.

yIIUTh TIECOK WM ONWIKM M 3alUuTh 3TO MECTO CUJIBHO pPa30aBICHHON
COJISIHOM KHCJIOTOM, WM € YKCYCHOMU. IIociie 4ero yaamTe KUCIIOTY TPSIIKOM,
BBIMBITH BOJIOW CTOJ Y IEPYATKH.

Ecmu nponuma xucrnoma, 10 ee Hamo 3achIlaTh MECKOM (OMIJIKAMU 3aCHINATh
HEJb351), 3aTeM YAQIUTh MPONUTAHHBIA IMECOK JIOMATKOM M 3achIllaTh COOH,
3aTeM COMy TaKKe YIAIUTh W MPOMBITH 3TO MECTO OOJBIIMM KOJIAYECTBOM
BOJIBI.

[lpn  xumuueckux oococax KUCIOTaMH W IIEJIOYAMU TPOU3BOIAT

HeMeieHHoe  5—10-MuHyTHOE OOWJIBHOE MPOMBIBAHHUE MOPAKEHHOTO
ydacTKa KOKM BOJIOH IO KPaHOM C MOCJIEAYIONIUM HaKJIaJgbIBAHUEM CYXOu
noBsi3kK. Kareropuuecku 3ampemiaercs MpOTUPAHHE MOPAKEHHBIX MECT
CYXOU WM BIQXHOU BaTOM, OMHTOM WJIU JPYTUM MaTE€pUaIOM, TaK Kak MpU
HTOM TMPOUCXOJUT BTUPAHUE BEIIECTBA B KOXKY, YTO yCyryosseT oxor. J{ms
HEUTpaIM3aIMu TIPU OXKOT€ KHUCIOTOM HCHONB3YIOT 3% pacTBOP COJbI
(kapOboHata HaTpus), TpU OXOre IMEeJoubl0 — 2% pacTBOP YKCYCHOM
KHUCJIOTHI WX OOPHOIA.
[Ipm momagaHWUW KUCIOTHI WM INEJIOYM B Tja3a CIEAyeT MPOMBITh WX
OOJBIIMM KOJIMYECTBOM BOJIbI, pa30aBICHHBIM PACTBOPOM IMHUTHEBOM COJIBI
(mpu TOMagaHWKM KHUCJIOTHI), HACHIIICHHBIM PAacTBOPOM OOPHOW KHCIIOTHI
(mpm momamanmm menoum). Ilocme TepBHYHOM  0OpabOTKHM  IJia3
MOCTPAJIaBIIETO HY)KHO OTIIPABUTh K Bpaydy.

Bonpocwt onsa camonoozomoeku:

1. Kakoii cocTaB momMenieHuit 1adopatopun?

2. Tlepeuncnuth ocHaleHue pabouero Mecra jgabopaHra.

3. Kakue npaBuia TeXHUKH 0€3011aCHOCTH HEOOXOIMMO COOJI01aTh B
nabopaTopun?

4. Cpenctsa [Jisl TYHICHUS BO3TOpaHUs, TPUMEHSIEMBIE B JIA0OPATOPHH.

5. IlpaBuna xpaHeHUs! KUCIOT U LIEI0YEH.

6. Jlns gero B 1abopaTopru UCTIOIB3YIOT BBITSHKHON 1IKad?

Camocmoamenvhaa paooma.

1. O3HaKOMBTECH C yU€OHBIM TEKCTOM paszfea.

2. BeinmuimmTe oCHOBHBIE TPEOOBAHUS K YCTPOMCTBY J1abOpaTOpuu.

3. BemummmTe 0OCHOBHBIE TPeOOBaHUS K OpraHU3aIuu pabovero MecTa B
nabopaTopuu.

4. Bpimumute ocHOBHBIE TipaBwia Th npu paboTe ¢ peakTuBaMu U MEphI
IEPBOU MEIUIIMHCKOM ITOMOIIHU IPH XUMHAYECKHUX 0XKOTax.
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Tecm 0nsa camokonmpon:
Br16paTh 01MH npaBUIIBHBINA BApHAHT OTBETA.
1. BEHIECTBA, C KOTOPBIMU PABOTAIOT B BbITAXKHOM HIKA®Y
a) JCTY4HE STOBUTHI
0) B3pBIBOOTIACHBIE
B) pacTBOPHI COJICH
) UHQUIIMPOBAHHBIN MaTepHa
2. [TOJIOXKEHUE CTBOPOK BBITAXHOI'O HIKA®A TTPU PABOTE
a) MAKCUMAJIbHO OTKPBITHI
0) MakCUMaIbHO 3aKPBITHI
B) 3aKpBITHI HA 1/2
3. IEPBOOYEPEJIHBIE JEMCTBU IIPU BO3I OPAHUU
SJIEKTPMYECKUX ITPOBOJIOB
a) BBI3BATh MOKAPHBIX
0) TYIIUTh O4ar BO3ropaHus
B) BEIHECTH OTHEOMACHBIE U JIETKOBOCILIAMEHSIOIINECS BEIIECTBA
') 00€CTOYUTH JTUHHUIO
4. KOHOEHTPMPOBAHHBIE KUCJIOThI XPAHAT
a) B oreyaTaHHOM Inkady wiu cerde,
0) B kene3HoM siuke BMecTe ¢ JIBXK
B) Ha CTeJUIaXax B J1abOpaTopHOM mIKady
T) B BBITSDKHOM HIKa(y
5. [TPU TTPUT'OTOBJIEHNU PACTBOPOB KUCJIOT CJIIEAYET
a) MPUJINBATH KUCIIOTY B BOTY
0) mpuIMBaTh BOY B KUCIIOTY
B) OJTHOBPEMEHHO MPUITUBATH KUCJIOTY U BOIY
') HE UMEeeT 3HaYCHUS
6. B3BEILIMBAHME IIIEJIOYEN ITPOBOJIUTCSI
a) Ha (puIbTpOBaANBLHOU Oymare
0) Ha yallke BECOB
B) B TUTJISIX
r) B OrOKCax
7. TP XUMHUYECKOM OXOT'E KMCJIOTOM ITOCJIE
[TPOMBIBAHU S BOJJOM VYACTOK KOXHU CIIEYET OBPABOTATbD
a) 3% pacTBOPOM COJIbI
0) 3% pacTBOpOM XJIOpaMHHA
B) 2% pacTBOPOM YKCYCHOM KHCIIOTBI
r) 0,05% pacTBOpOM mepMaHTaHaTa KaJaus
8. TP XUMHNYECKOM OXXOTI'E IIEJIOYbIO ITOCIJIE
ITIPOMBIBAHUS BOJJOM YUACTOK KOXU CJIEJYET OBPABOTATD
a) 3% pacTBOPOM COJIbI
0) 3% pacTBOpOM XJIOpaMHHA
B) 2% pacTBOPOM YKCYCHOM KHUCJIOTBI
r) 0,05% pacTBOpOM mepMaHraHaTa Kajaus
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9. [TPOJIMTYIO KUCJIOTY

a) 3aChINAIOT IIECKOM U HEHUTPAIU3yIOT paCTBOPOM CObI

0) obpabaTeiBatoT 3% pacTBOPOM XJIOpaMUHA

B) IPOMBIBAIOT Y4aCTOK BOJIOM

I') 3aChINA0T ONMWJIKAMHU U HEUTPAIU3YIOT paCTBOPOM COJISTHON KHUCIIOTHI
10. [TIPOJIMTYIO HIEJIOYb

a) 3aChINAIOT IIECKOM U HEUTPAIU3yIOT paCTBOPOM CObI

0) oOopabaTeiBatoT 3% pacTBOPOM XJIOpaMHUHA

B) IPOMBIBAIOT Y4aCTOK BOJIOM

I') 3aCBIMAIOT IECKOM U HEUTPATM3YIOT PACTBOPOM COJISTHOM KUCIIOTBI

Cumyayuonnsie 3a0auu:

1.V cotpyanukoB mabopatopuu, rae paboTalOT C KOHIICHTPUPOBAHHBIMU
KUCIIOTaMU M IIEJIOYaMH, CTalld HAOJIONAThCS CUIIBHOE pa3/ipaKeHue
JIBIXaTEIbHBIX MyTEH U CIU3UCTHIX 000JIOUEK TJ1a3, IPUCTYIIBI yAYIIbSI.
Kaxue mpaBuia TeXHUKU 0€30MMaCHOCTH HAPYIIAIKUCH B JIA0OPATOPUU?

2. Ilpu mpuroToBiieHnH Ta0OPaHTOM PACTBOPa CEPHOU KHUCIOTHI METOJIOM
paz0aBiieHUs, TPOU30LIIO €€ BCKUITIAHUE U Pa30pbI3TMBAHUH, BCIEIACTBUE
4ero Ja00paHT MOTYYUI XUMUYECKHIN OXKOT.

OOBsicHUTE NIPUUYUHY Mpou3olieaero. Kakyo nepByro moMouis cieayer
OKa3aTh NP XUMUYECKOM OXKOT'e KHCIOTOU?

3. CkyIsiHKa €O IIENO0YbI0 Obla 3aKphITa CTEKIISIHHON MPUTEPTONM MPOOKOH,
KOT'/Ia BO3HUKJIA HEOOXOAUMOCTD B3STh I1I€JI0Yb JIJISl ONBITOB, OTKPhIBAHUE
CKJISIHKH BBI3BaJIO OoJibIlIke TPy AHOCTH. [louemy?

1. JABOPATOPHOE OBOPYJAOBAHUE N
BCIHHOMOTI'ATEJIBHBIE ITPUHAIVIEZKHOCTHU

3nauenue memol

[IpoBenenne M1000r0 XUMHYECKOTO JKCIEPUMEHTa, J1ab0paToOpHO-
KJIIMHAYECKOTO HCCIEI0BaHUs, HEBO3MOXHO 0€3 HCHOJIb30BaHUS MPU HTOM
XUMHUUYECKON JabopaTopHOil mocyabl: MepHOH, (apdopoBoit, obmero u
CHEUalbHOrO  Ha3HaueHus. B cooTBeTCTBUM €  KBaJIU(PUKALUOHHOM
XapaKTEPUCTUKON, MEIUIIMHCKUI J1a0OpaTOPHBIA TEXHUK (TEXHOJIOT) JOJDKEH
yMETh TOTOBUTH HJisi HUCCieNOBaHU jabopaTopHyro mocyay. Iloromy uto
YUCTOTA XUMHUYECKOM MOCYJbl MNPH AHAIMUTHYECKUX HCCICIOBAHUSIX HMMEET
Ype3BbIYAHO OOJBINIOE 3HAYEHWE; WHOTJA MPU UCIOJB30BAaHUU HEIOCTATOYHO
TIIATEPHO BBIMBITOM XHUMHUYECKOW TOCYAbl (10 HEOPEKHOCTH WU TIO
HEYMEHUIO) MOTYT OBITh MOJIYY€HBI HCKAKEHHBIC PE3yJbTAThI OTIBITA U CICTAHBI
HETPaBWIHHBIC BHIBOJIBI.

14



Ha ocHoBe TeopeTHyecKux 3HAHMM W MPAKTHUYECKUX YMEHUH OO0ydarouiuiics
JOJDKEH
3HaAmMb:

- BHUABl  JJAOOpPaTOpHOM  MOCyIbl  OOLIEro  Ha3HA4Y€HUs, MEPHOM,

CTHCIMAILHOTO Ha3HaueHus1, papdopoBoii mocymoii.
- TpaBWIAa yXoja 3a JabopaTOpHOM MOCYAOH: CIOCOOAMH MBIThS, CYIIKH,
MpaBUJIaMH XPAHEHUS CTEKIITHHOU TTOCY/IBI.

ymenu:
- ONIpEe/eJICHUE IIEHBI ACIICHUSI MEPHOU MOCYIbI
- pabota ¢ MeEpHOH TIOCYIOH: OTMEpPHBAaHWE PaA3IUYHBIX OOBEMOB
KUIKOCTEN C MOMONIBIO UIMHAPOB, TUIETOK, MEPHBIX KOJIO.

Kpamkoe cooeporcanue memol

JIaGoparopHasi mocyJja MOKeT ObITh OOLIETO, CIEHHUaIbHOIO Ha3HAUEHUS
U MepHasl.

K nabGoparopHoil mnocyne obwezo HasHauenus OTHOCSATCS W3AENus,
UCIOJIb3yeMbIE ISl NPOBEACHUS OOJBIIMHCTBA TEXHOJOTHYECKHUX IPOLETYP.
OT0 TpoOUPKH, BOPOHKH, TNIOCKOJOHHBIE U KOHMYECKHUE KOJOBI, XUMHUYECKHE
cTakaHbl, Kpuctaumszatopbl. K pabopatopHoil mocyne crneyuanvnozo
Ha3HaueHusi OTHOCATCS TE€ W3JAENUs, KOTOpble MpEeIHAa3HAYAOTCS IS
BBITIOJTHEHHSI OTACNIbHBIX, CHEIHAIBHBIX MPOLEIYP: IKCUKATOPHI, TPOMBIBAJIKH,
XOJIOMWIBHUKH, CKIITHKH Bynbda, nednaermaropsl, anmapar Kumrma, konos! s
et - (KpyTiaoJoHHBIE), KOJIOBI Kbenmpmans W HEKOTOphIE JIpyTHE.
Mepnas nabopatopHas mocyja — 3TO MEH3ypKH, NMUIETKH, OIOpPETKU, MEpPHBIE
IUJIMHAPHI, MEPHBIE KOJIOBI, TpayipOBaHHBIC POOUPKH.

Martepuanbl, M3 KOTOPBIX HW3TOTABIMBAETCSA JlabopaTopHas IOCYJa,
pa3HOOOpasHEI.

Jlo mATUAECATHIX TOAO0B BCs 1a0opaTopHas Mocy/ia FTOTOBUIIACH TOJIBKO U3
crekna u Qapdopa, B peakux ciaydasx u3 metauia. Ceromssl CTaau HIMPOKO
MCITIOJIB30BAaTh TUIACTMACCHI — CHAYaJla MOJIMATUIIEH, 3aTeM U JPYTHE, C CAMBIMU
pa3sHbBIMHU CBOMCTBaMHM. M3 TmiacTMacchl W3rOTaBIMBAKOTCA KOHTEUHEPHI IS
npo0 Ouomarepuana, MOpPOOUPKH, HAKOHEYHWKW JUIsI MHIETOK M T.1.
[TpenmytiecTBO MIacTMAcChl Mepe CTEKJIOM OYEBUIHBI — OHA HE ObeTCs, Jierye,
nemenie. Jig  kaxagoro  Buaa  J1abOpaTOpHOM — pabOThl  MOAOMpAETCS
COOTBETCTBYIOIIMH COPT TIACTMACCHI, KOTOpas JIOMyCKaeT, Hampumep,
TEMIEPATYPHYIO CTEPHIM3ALNI0 WIH 33JCPKUBACT CBEPTHIBAEMOCTh KPOBH.
OOpa3npl mMpoO WM  PEAKTUBBI COMPUKACAIOTCA TOJBKO C BHYTPEHHEU
MOBEPXHOCTBIO COCyZAa, MO3TOMY B psJieé CIIyd4aeB €€ CTEHKH JIeJaroTcs
JBYXCJIOWHBIMHM: BHYTPEHHEE IMOKPBITUE O00ECleYMBaeT XHMHUYECKYI0 WU
OMOJIOTMYECKYIO0 HHEPTHOCTb, BHELUTHHUH CJIOM — MEXaHUYECKYIO POYHOCTb.

[Tnanupys paboty HE0OXOAUMO 3HATH CBOMCTBA MOCY/bI, KOTOpas OyaeT
WCITOJI30BATHCS HEMTOCPEICTBEHHO B aHAIIN3E U JUIsI XpaHEHUSI PEaKTHBOB.

15



JlabopaTopHass mocyna, HCIOJb3yeMmas B JIA0OpaTOpHH, MOXKET OBIThH
MHOTOpPa30BOTO M OJIHOPA30BOTO HWCIMONb30BaHusA. OmHopa3oBasi mocyaa

Puc.8 BakyymHbIe mpoOupKu
1uist 3a00pa KpOBU
(BakyTeitHEpHI)

(OonbIeld  4YacThlO ~ W3TOTaBIMBaeMas U3
IlacTMacchl)  NPEJCTaBIs€T  3HAYUTEIbHBIC
ynoOCTBa TMpU €€ MWCIOJIb30BAHUM U JaeT
HSKOHOMUIO BPEMEHM, TaK KaK HE HYXJIaeTcs B
MbIThE. Tak, B J1a0OpaTOpUsX HCHOIB3YIOTCS
8aKyyMHble NpoOupKu, TpelHa3HAYCHHBIC IS
YCKOPEHHOTO B3ATHS KpOBH: Vacutainer ¢ 3aMmxom

(puc.).

OTu TOpoOUPKU  3aKPBITHl  PE3MHOBBIMU
KOJITAaYKaMH, BO3IyX B HHUX pPa3pexeH, 4YTO
ITO3BOJISIET, MCIIOIb30BaTh CIICIMAJIbHBIE
JIBYXCTOPOHHHE UIJIbI, BBEJS OJUH KOHELl UIJIbI B
BEHY, [JpyIUM €€ KOHIIOM IIPOWTH 4epe3

pe3nHoByt0 MeMOpany. [Ipu aTom pazpspkeHHas aTMocdepa BHYTpU MPOOUPKHU
o0y /IaeT KPOBb M3 BEHbI OBICTPO M3JIUBATHCS B MPOOUPKY, UTO 3HAYUTEIHHO
COKpalIaeT BpeMs NMEPEkKaThs BEHbI KTYTOM U OTPAaHUYMBAET OTPHULIATEIHHOE
BIIMSIHUE ITOTO NEPEXaTUS Ha COAEPKAHUE HEKOTOPBIX IOKa3aTelied U, TEM
caMbIM, Ha pe3yibTaThl JIAOOPATOPHOTO HCCIEAOBaHMs. BBIMTycKaloTCs Takxke
NpOOHUPKHU C KOHCEPBAHTaAMH, aHTUKOATYJISTHTaMH, Pa3/ICIUTECIIbHBIM TeJieM, YTO
3HAUUTENIBHO oO0seryaer palboTy MepcoHana M YIy4dllaeT aHaJIUTHYECKHUE
pe3ynbTaThl. DTH NPOOUPKH MOTYT UCIIOJIB30BATHCS B MPOLIECCE AHAIN3A.

Tabauna 1

JlaGopaTopHasi mocyaa MHOIOpa3oBoOro MCIOJIb30BAHNUS, U3TOTOBJICHHAS U3
MOJIMMEPHBIX MaTepHAaJIoB (MOJUITHIIEHA, MOJUNIPONIHJIeHA U AP.)

[IpoGupxu MTOJIMMEPHBIE

(6e3
STUKETKH, C ITUKETKOMU, C KPBIIIKOM)
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[TonunponuneHoBbie KOJIOBI
OpiieHMeniepa ¢ BAHTOBOW KPBIIIKON
yAOOHBI JUIsI TUTPOBAHMS, TUIst
XpaHCHU u BbIpalliuBaHHA
KJIETOYHBIX KYJIBTYD.

[TonumnponuneHoBbie MEPHBIE KOIOBI

c TUOKOH MPOOKO u
KaTuOpOBaHHOU KOJIbLIEBOU
PHUCKOH.

Hunmuaapsr MTOJIUTTPOTTUIICHOBEIC

- BBICOKAsi IPO3PAYHOCTh, KOJIbLEBAs
pUCKa, YCTOMYHMBOE OCHOBaHHE
- He HarpeBatb Bbimie 80 °C
HunuHapsl U3 TOTUMETUIIIICHTEHA C
00BEMHOI [IKAJTOM:
- KpHUCTaJbHas  TPO3PaYyHOCTh,
KOJbLEBAsI ~ PHUCKA,  YCTONYMBOE
OCHOBaHUE

- He HarpesaThb Boie 121 °C

KBapueBasi mocyaa XapaKTepU3yeTcsl YpE3BBIYAMHO  BBICOKOM
CTOMKOCTBIO 1O OTHOLIECHUIO K LIEJIOMY Py XUMMUYECKUX BELIECTB, MOAXOAUT
JUTSl KUCJIOTHBIX M HEUTPAIbHBIX PACTBOPOB, BBIAEPKUBAET PE3KUE MEPEXOBI OT
TeIJia K XOJOAy U MOTOMY SIBISIETCS
OCOOEHHO [IEHHOM TpH HAay4HO-
HCCIIEN0BATENBCKUX paboTax.
B oriMume or O0OBIYHOTrO CTeKIa,
XUMHUYECKas TOCyAa U3 IMPO3PAYHOTO
KBapla BBIJICPKUBAET 0osee
BbICOKME Temneparypsl 1o 1200 °C.
Kpome Toro, kBapuesas mnocyna
OTIIMYACTCS BBICOKOW (pu3mueckoit
IPOYHOCTBIO U MPOIYCKAaeT Kak
BUJMMBIE CBETOBBIE JIYUH, TaK U yJIbTPa(UOJIETOBBIE, YTO ObIBAET HEOOXOIUMO
B U1l OPTaHMYECKUX CUHTE30B U aHAIIUTUYECKUX PaloT.

W3 npo3padyHOro KBapLEBOIO CTEKJa M3rOTAaBIMBAIOT KOJIOBI, IPOOUPKH,
yaliy, CTakaHbl, THUIJIM, BOPOHKHM, HAKOHEYHMKHM M JIIOOYI0 JIpYrylo
Ja00paTOPHYIO MOCYY.
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dappoposasn nocyjaa LIMPOKO
HCIIOJIB3YETCSl B PA3IMYHBIX JJA00OPATOPHUSX, TaK
KaKk  UMeeT  psii  TPEUMYIIECTB  Tepes
CTEKJITHHON: OHa OoJjiee TpodvHas, He OOUTCS
CUJILHOTO HarpeBaHus, B HE€ MOXXKHO HaJIMBaTh
ropsiude >KUJIKOCTH, HE Oracasich 3a IEJOCTh
nocynbl, U T. 1. HemocrarkoM wu3gendl w3
dbapdopa sgBIIETCI TO, UYTO OHH TSDKEIIBI,
HEMPO3pauyHbl ¥ 3HAYUTEIHLHO  JIOPOXKE
CTEKJISTHHBIX.

CroiicTBa dapdopoBoii mocyabl:
- TosictocTeHHas (hapdhopoBas mocyaa CToMKa K MEXaHUIECKOMY
BO3ICUCTBUIO;

- He OouTCs MmepernajgoB TeMIEPaTyphl;

- (dapdopoBass  mocyma  Jerko obOecrieunBaer  0€30MACHOCTH
HCCJIEIOBATENLCKOr0 TPOIlecca C arpeCCUBHBIMU BEIIECTBAMHU, TaK KakK HET
OTIAaCHOCTHU MOBPEXJICHUS 1IETIOCTHOCTHU TTOCY/IBI,

- TeMriiepaTypa obxura TBepaoro dapdopa nocruraer 1400 rpagycos;

- KOHIICHTPUPOBAHHBIC PACTBOPHI KUCIIOT U MIEIOYEH pa3pyIaloT
dbapdopoByto nocymy.
AccoptumenT dappopoBoit MOCYABI, TPUMEHIEMOMN B OOBIYHBIX JIA0OPATOPHSIX,
HE TaK MHOTOYHCJICH, KaK CTEKJISTHHOM.

Tabmauma 2
Buab! papdoposoii mocyasi
HaumenoBanue dapdopoBoit mocy s Onucanue
®apdopoBblie mINATEJN HUCIIONB3YIOT TS W3BJICYEHHUS n3
PEaKTUBHBIX CKIISIHOK CBITYYHUX U TBEPABIX
9:@ BemiectB. OHM  HE  pacCUMTaHbl  Ha
HarpeBaHue.
-_— ——
Kpyxxu ¢papdopossie NIPUMEHSIOTCS T pa3zHoO0pa3HbIX
XUMHYECKHX pabor: XpaHEeHUs u

nepeMEIIMBaH A )KH,ZIKOCTGﬁ KHUCJIOro,
IIEIOYHOTO W HEUTpalIbHOTO Xapakrepa,
HarpeBaHusi IMpH TOMOIIM BOJSHOM OaHw,
MeCOYHON OaHW WM Ta30BOM TOPENIKH Yepes3
acOECTOBYIO MPOKJIAIKY U T. II.

Jlo:xku ¢apdoposbie MPUMEHSIOT B XHUMHUYECKHX J1ab0paToOpUsix
JUis 0TOOpa BElIeCcTBa, NIl CHATHUS OCAJKOB

— — ¢  GuabTpoB, AN U3BJICUEHHUS U3
- PEaKTUBHBIX CKJISIHOK CBHITYYHUX U TBEPABIX

BemectB.  Jlokku  dapdopoBeie  He
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paccurTaHbl Ha HarpeBaHUeE.

Crynka u nectuk ¢papgopossbie

MPUMEHSIOT IS pa3MEIbUYCHUsS TBEPIBIX
BEIIECTB, YCTYMAONUX 10 TBEPAOCTH
dapdopy, a Takke IS MPUTOTOBICHUS
[IOPOIIKOB — CMECEH, COCTOSIIHUX U3
KOMITOHEHTOB, KOTOPBIE HE PpEarupyrT C
BBIJICJIEHUEM TEIUIOTHI IIPH PaCTUPAHUH.

Turam — dapdopossie COCY/1bl
baphopoBBIMU KPBITITKAMH.

C

B Turisx nOpokamuBarOT pasHOro  pojaa
BELIECTBA, CKHUTaIoT OpraHHYecKHe
COEMHEHUS TPH OTPENICIICHUH 30JbHOCTH U
T. 1. B OonblIMHCTBE Cily4aeB HarpeBaHUe
TUTJICH TPOBOIAT NPSAMO Ha Topenke 0e3
MpUMEHEHHsI acOeCTUPOBAHHBIX CETOK WIIN
OaHb.

®apdopoBble TUTIIM MOXKHO HarpeBaTb [0
temrnepatrypsl He Bbime 1200° C; Takyto
TEMIIEpaTypy BO3MOXKHO IOJYYUTh, €CIIU
MIPOKAJIMBaHUE BECTH B MydenpbHOU neun. B
dapdopoBoM THIIE HENb3sT IPOBOAUTH
CIUIABJICHWE C IIEJIIOYHBIM  BEIIECTBOM,
HanpuMep C YIJIeKUCIbIM HaTpUeM, a TaKkxke
paboTaTh c (hTOPUCTOBOOPOTHOM
KHUCJIOTOH, Tak Kak ¢aphop npu 3TOM

paspymaeTcs.

Bbll'lapl/lTe.]'[LHble YamKH

LIMPOKO MPHUMEHSIOTCS B J1aOOpaTOpHsIX.
OHu  OBIBAIOT CaMbIX  Pa3HOOOPA3HBIX
eMKocTel, ¢ tuamerpoM oT 3—4 110 50 cM u
Oosble.

BHytpn  oHHM  00s3aT€NBHO  MOKPBITHI
IJIa3yphIo. Yamku CITyXaT JUTSt
BBIIIAPUBAHUSA Pa3HOrO poJa pPacTBOPOB;
X0Ts (hapPopoBbIC YAITKK MOKHO HArpeBaTh
Ha  TOJIOM  IJJAMEHHW, OJHAaKO  HpHu
BbIIIAPUBAHUU clenyeT IPUMEHSTh
acOecTHpOBaHHBIE CETKH WM BOJISHBIE OaHU,
TaKk Kak HarpeBaHue B O3TOM clly4yae
paBHOMEpPHEE.

(I)TOPOHJ'IaCTOByIO mocyay MOXKHO HCIOJBb30BaATh I Pa3JIAYHOIO poaad

XUMHKO-aHAJIMTHYCCKUX pa60T, IMOCKOJIbKY

OHa  OTJIMYACTCd BBICOKOM XMMHUYECKOM

CTOMKOCTBIO:

- KO BCEM MHHEPAIbHBIM U OPraHUYECKUM
KHCJIOTaM,

- IeJaoYam,

OPTaHUYCCKUM PACTBOPUTCIIAM,
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- OKHCJMTEISIM U APYTUM arpeCCUBHBIM CpellaMm.
JocratouHo MIHAPOKUAMN TEMIIEpaTyPHbIN MHTEPBAJ AKCIUTyaTaluu
dToporactoBoid  mabopatopHoil mocyasl  (oTr -269 °C gmo +250 °C)
o0OecrieunBaeT  BO3MOXHOCTb €€  HWCIOJb30BAaHMA NPU  KPUOTECHHBIX
TeMIepaTypax, MpU HITOM BEPXHHU MpelNesl TeMIepaTypbl HE BIMSET Ha
U3MEHEHUE XUMUYECKON CTOMKOCTH.

Tabmuma 3

XapakrepucTika JJa00paTOPHOM MOCY/IbI CHENUAJBHOI0 HAZHAYEHUS

HaunmenoBanue nocyast Onucanue

Kon6a Bropra [IpumeHnsroT mpu neperonke xuakocreid. Komba mMeer oObIYHO
JUIMHHOE TOpJI0 U Kpyrioe 1Ho. OT ropia BOOK OTXOAUT OTPOCTOK,
KOTOPBIN HYXEH IS BBIX0JIa MApOB >KUJIKOCTH IPU €€ MEePEroHkKe.
I'opito KOJIOBI 3aKPHIBAIOT TIPOOKOM.

[IpumeHsIOT ns pasfencHus IBYX WM HECKOJIBKHUX >KHIKOCTEU
JpyT B Ipyre U UMEIOIIKX Pa3HyIo IJIOTHOCTh. CMech JKUIKOCTEN
HaJUBAaIOT B BOPOHKY, 3J€Chb OHAa pPAacCIauBacTCs, 3aTEM 4Yepe3
HWKHUWA Kpail BBIIYCKAIOT KaXAYH JKUIKOCTb IIO OYEpenHd B
MIOCTABIISIEMBIE COCY/BI.

CocTouT W3 ABYX HWJIMHIPUYECKUX IIOCKOJOHHBIX COCYNIOB C
HU3KUMH cTeHKaMmu. Cocyapl 3TH MOAOOpaHBI MO IUaMETPy Tak,
9TOOBl OJHUM W3 HUX MOXXHO OBUIO HAaKpBITh JPYTOM.
Hcnonb3yercs ans moceBa MUKpOOOB Ha pa3HbIE CPEIbI.

[TpombiBaska Mcnonp3yroT A71si MPOMBIBAaHUS U CMBIBAHUS OCAJKOB CO CTCHOK
COCY/IOB.
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OKcHUKaTop ToncrocTeHHBI  CTEKJISIHHBIA  cocyl € NpHUIUTM(OBAHHOMN
KPBIIIKOM, HAa JHO KOTOPOrO IOMEUIAOT BJIArONOTJIOMAIONIEe
BEUIECTBO  (KOHI. CepHas KHCIOTa, XJOpUJ  KajbllUs);
IIPEIHAa3HAYeH I BBICYIIMBAHMS WJIM XPaHEHUS BBICYIIEHHBIX
MaTepHaoB.

XO0JI0IUIIBHUK IIpuMEHAIOTCS NPU NEPETOHKE >KUAKOCTEM M COCTOUT U3 JABYX
qacTeil — BHyTpeHHeH TpyOKe ¢ paclIMpeHHeM Ha OAHOM KOHILIE, C
MOMOIIIbI0 KOTOPOTO XOJIOAMJIBHUK HAJAeBaeTCs Ha NpuOOp, U
HapyKHOW pyOallIKy ¢ IByMs OTBEPCTUSAMH, B KOTOPYIO IIOCTYIAeT
JUIA OXJIAXKIEHUS BOJOIPOBOIHAS BOAA.

JlabopaTtopHble HarpeBaTe/ibHble NPUOOPHI
- HazpesamesbHble NPUOOPBL HA HCUOKOM MONIUBE

CnuproBas ropenka (COUPTOBKA) MPEACTaBIsIET cO00W HeOOJIbIION
CTEKJISIHHBIN 0aJIOH, 3alOJTHSAEMbIN JEHATYpUPOBAHHBIM CIIUPTOM. B ropio
0aJTOHYMKA BCTABIAIOT GUTUIIb, YKPEIJICHHBIN B MOJBUKHOM METAILTHYECKOM
JepIKartere.

1- nepxatenb GpuTHIsa
2,4- pe3epByap

2 3- utnim

5- KOJMavyoK

ITpu pabote co cnupTOBKON HEOOXOAMMO COOJIOATh CASAYIOIIUE TpaBua;

- mepen 3aXUTaHUEM CIHUPTOBKH CHATH KOJMAYOK, IONPaBUTh (DUTHIIb,
MIPOBEPHUTH HAJIMUKE CITHPTA;

- HE 3aIl0JIHATh CIIMPTOBKY O0Jiee YeM HaIoJ0BHHY 00beMa pe3epByapa;

- TOJDKUTATh (UTUIIH CIHYKOW WM 3aXOKECHHOW JIYYHMHOW, TMOKUTaTh
CIIUPTOBKY, HAKJIOHSS €€ K IPYToi;

- npu paboTe HEOOXOAMMO CIEIUTh 3a TEM, YTOObl CIHPTOBKA HE
reperpeBanach,

- TacuTh IIaMsl CIUPTOBKH CJEIYET TOJBKO KOJIAYKOM, HENb3s IyTh Ha
1ams.
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- JNIeKmpoHazpesamenvHvle nPUOOPb

Inexkmpuueckue nadopamopuvie naumiku OBIBAIOT C OTKPHITOM U
3aKpBITOM Crupayiblo. Ha IUIMTKE ¢ OTKPBITOM CIMpaIbl0 HENb3s HarpeBaTh
JIErKOBOCIUIAMEHSIOIIKECS BemecTBa. Ha IMTKax ¢ 3aKpbITOM  CIIHPAJIBIO
(puc.8) MOXHO HarpeBaTh JIFOObIE BEIIECTBA W TPH Pa3UBE KHUIAKOCTH HE
IIPOUCXOAMT 3aMbIKaHUs TOKa. VX cnmpanp 3aKppiTa KEPAMUKOW WIH CTaJIbHOU
KpbIIKoil. OHU atoT 60siee paBHOMEPHOE HarpeBaHuUe.

Puc.8 Dnekrpuueckue 1adopaTopHbie IUTMTKU C 3aKPbITOH criupaibio (Selectemp,
Combiplac 19

TeMIepaTypHBIi PeXHM paboTHI HIEKTPOILTHTOK 10 350-400°C. [luTku
WCIIOJIB3YIOT B JIA0OpaTOpHUSX AJIS HArpeBaHWsl CTEKJISHHOW JabopaTOpHOM
MOCY/bI (KOJIOBI, CTAKAHBI).

Cywiunouulil wikagh — CTIONB3YIOTCS 11 BBICYIIMBAHUS TaOOpaTOPHOM
MOCY/Ibl U ONpeJeseHuss BIAKHOCTH TBepAblx MarepuanoB. Illkad wumeer

KaMepy C JbIpYaTbIMU TOJKaMHU, 4Yepes

KOTOpBIE IIPOUCXOIUT CBOOOTHAS
nupkyasiuus  Bo3ayxa. CreHku — mikada
METaJIJINYECKUE, JIBOMHBIE, CHapyXu

o0nuioBaHbl acoectoM. Mexay cTeHKamu,
a Takke B JHO InKaga BMOHTHpPOBaHA

: AIEKTPOCTUPAIID. Temnepatypa
: 9 peryiaupyercs ABTOMATUYECKH, a
- g ’ KOHTPOJIUPYETCSI o TEPMOMETPY.

: .. 1 )
Temneparypubii  pexum ot  +30°C  no

+300°C.

Puc.9 IIxad cymumbHED B xnmHuueckux 1abopatopusix, Jaiie
CTEPUITM3AMOHHBINA CYX0KapOBOii HOJIB3YIOTCA CYULUlbHO~
II1C-40 - HITO cmepunu3ayuoHnvimu wkKagpamu (puc.9).

OTO yHUBEpPCAJIbHBIM TPHUOOP, KOTOPHIH
UCIIONIB3YIOTCSL JJI CYIIKM U OJHOBPEMEHHOM CTepUIIM3alUH JIabopaTOpHOU
NOCYIbl W HMHCTpYMEHTOB. CTEpUiM3alMI0 MPOBOAAT U1 TOCYABI,
COIMpHUKACAOUIEHCs C KPOBBIO, CIIM3UCTHIMU WIIM PAHEBON MOBEPXHOCTHIO.
CyluapHO-CTEPUIIM3ALMOHHBIN MIKad UMEeT 2 pexuma padoThI:
- Cymxka (t = 85)
- Crepmmzanus (t = 160 — 150 mun); (t = 180 — 60 mun).
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Boosanaa 6ana — ycTpoWCTBO I HarpeBaHUs NMPOOUPOK U KOJO,
KOrJa Tpebyemas TeMIieparypa COCTAaBJISIET 10 100°C.

Bonsnas  Gans  (puc.10) wumMmeeT  MeETaUIMUECKUH  KOpMHYyC,
HarpeBaTeJIbHBINA 3JEMEHT, CHUCTEMY M3 CbEMHBIX KOJEll, MO3BOJSIOUIUX
pa3Meniath B 0OaHe pas3duuHbIE KOJIOBI
o06beMoM 10 11, cTakaHbl, YalllKd U T...,
010K yIpaBJeHus, OCHAIIICHHBIN
WHIUKATOPAMH PEXKHMOB, JJIEKTPOHHBIM
pPeryiIsiTOpOM TEMIEpaTyphl, a TaKxke

CHUCTEMOW 3amuThl OT meperpeBa (max t
100 C).

[Tpu UCIIOJIb30BAaHUU 06aHu

PEKOMEHTyeTCs 3aI10JIHATh ce

Puc.10 Bans mecTHMeCTHas JTUCTUWITMPOBAHHONW BOJIOM C J100aBIICHHEM
BOJSTHAS kapoonara Hatpus 0.1 r1/1.  VYpoBeHb
LOIP LB-162 (Tb-6/24) JKUJIKOCTH JTOJDKEH OBITh Ha 60-70 MM HMXKeE

OCHOBaHHS BEpXHEW KpbIKUA. B mnepuon

paboThl 6aHM HEOOXOJIMMO CJEAWTHh 332 YPOBHEM HarpeBaeMon >KUIKOCTH B
BAHHE U CBOEBPEMEHHO €€ JI0JIMBATh, HE JIOMYCKasl ITOJTHOTO UCIIAPEHUS.

Ilecounana 6ana npenHazHaueHa Jyisi OoJjiee CUIBHOTO HAarpeBaHUs U
MPECTABISAECT COOOM AMEKTPUUECKYIO TIIUTKY ¢ OOPTOM, CIIUPAIIbIO, 3aKPHITOM
KEPAaMHUKOM, Ha KOTOPYHK) HACBIIAKOT YHUCTBIA H
npokaieHHblii necok (puc.ll). Ilecounsie OGaHu
OTEYECTBEHHOTO MPOU3BOJICTBA OBIBAIOT JBYX
Moau(UKaIuii. MOHOJUTHAsE KOHCTPYKIUS U
cocTosimass W3 JIOTKA W  HarpeBaTeJIbHOU
NoBepxXHOCTU. Vcnonb3yercs i paBHOMEPHOTO
¥ MeuIeHHOro Harpesa ot 100 xo 400°

Macnanaa 6ansa ycTpoeHa Tak ke, Kak U
Puc.11 bansa necounas MUMII BOJsIHAsl, TOJIBKO 3allOJHICTCS MHHEPAJIbHBIM
116 macsioM (max t 180-270 C). Paboty ¢ macisHOM
O0aHell MPOBOAAT TOJ TSATOM, HENb3s JOMYCKaTh
nornajianust BoAbl B Macio. [Ipu Bo3ropanuu macina
HEeoOXO0MMO 3aTYyHIUTh €€ J00aBlICHUEM MOPLHU
XOJIOJAHOTO Macja, JHOO0 TOJIb3YysSICh acOECTOBBIM
JUCTOM, HAJIBUTAsI €TO COOKY.

Tepmocmam — tnpubop, NpeaHA3HAYCHHBIH
JUI  TOJJIep)KaHUs BHYTpU paboyed  KaMephl
BBICOKOCTAOUJILHOW ~ TeMIepaTypbl, HE0OXOauMOM
TUTSt MIPOBEICHUS 0aKTepUOJOTUUECKUX u

CEPOJIOTUYECKUX HCCIEOBAaHUN B KIMHUKO- Pric. 12 TepmocTar sreKTpHHecKuii
JUArHOCTUYCCKUX u CaHUTapHO- cyxoBo3nymssii TC-1 CITY
OakTepuosiornueckux jadopatopusx (puc.l12).
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B TepMocTaTax BeIpalMBalOT Ha MUTATENBHBIX CpelaX OaKTEPHH, POBOIST PSI
GHOXMMHUYECKHX PEaKLil yarie Beero mpu temmeparype 37°C.

Tepmoctar mpezacraBisier coboii pabouyio KaMmepy, B KOTOpOH
HAXOJUTCS HArpeBaTEJIbHBIA JIEMEHT, JBOWHBIMH CTCHKaMH (CTCHKH MOTYT
OBITh IJIACTMACCOBBIC HIIM METa/UTMUECKue). B Tojie HapyKHOH CTEHKH
MPOKJIAJBIBAIOT CJIOW TEIJIOW30JIMpyIolIero Marepuaiga (acOecT, BOIIIOK,
npoOKa). Mex1y CTCHKaMU TEpMOCTaTa B 3aBUCUMOCTH OT KOHCTPYKITUH JTHOO
HaJIMBAIOT BOMYy, JHOO MO TPyOKaMm ITUPKYIHPYET HATrPeThIi BO3AYX, JUOO
MMEIOTCSl CIUPAJIH, IO KOTOPBIM MPOXOAUT JJICKTPUUYECKHA TOK. TepmocTtar
UMEET TEPMOPETYIISATOP C HAPYKHBIM PIYaroM U TEPMOMETD.

IIpaBuia HarpeBanus J1a00paTOPHOM MOCYABI

1. [1pu HarpeBaHUM KUIKOCTH B IPOOHPKE

- ee 3akpemnitoT B aepxkarene (puc.13.1),
MOJHOCAT K MJIAMEHU CIUPTOBKU U MPOTPEBAIOT BCIO
MOBEPXHOCTh, YTOOBI U30€KATh TPEIIUH Ha CTEKJIE;

- OTKPBITHIA KOHEIl MPOOUPKH JIOJDKEH OBIThH

o0pallleH B CTOPOHY OT HCCIIEA0BATES,
- Hemb3s JIONYCKaTh BCKUNAHUA xujgkoctw B Puc.13.1TIpobupka B
npoOUpKe, dTO MOXKET TPUBECTH K  «BBIOpocyy  ACPHATCIC

COJICP)KMMOTO U3 HEe.

2. HarpeBaTh JKHIKOCTH B XHUMHUYECKOM CTaKaHe,
K0J10€ HE00X0JMMO

- Ha OTKPBITOM OTHE TOJBKO Yepe3 acOeCTOBYIO CETKY
(puc.13.2), Ha BOJsiHOM OaHe, HA IEKTPOIUIUTKE C 3aKPHITON
CIIUPAJIBIO;

- TIOCJI€ HArpeBaHHs XUMHUYECKHE CTaKaHBI, KOJIOBI
HEeJb3s CTaBUTh Ha XOJOJHYIO TOBEPXHOCThH (Kadenb,

YyryHHasi OJICTaBKa IITATHBA). Puc. 13.2 HarpeBanue
KOJIOBI Yepe3
acOecTOBYIO CETKY

BcnomorarteibHbIe INPUHAAICKHOCTH

1. Jlns [auTenbHOrO HArpeBaHWs W YACPKUBAHUS J1abOpaTOpHOM
MOCY/IbI B XOJ€ MCCIEOBaHUSI PUMEHSETCS JTabopaTopHbIid mTaTuB byH3eHa
(puc. 14.1), npeacraisier coOOH KeJe3HbIM CTePKEHb, BBUHUCHHBIM B TSDKEIIOC
YYyI'yHHOE OCHOBaHME. Ha cTepHe YKpEeIUISIOTCS pa3Hble JETaad ¢ MOMOIIBIO
3aKUMa. 3aKHM HMEeT JBe€ MyQTbl, paCIOJIOKEHHBIE BO B3aUMHO
NEPIEHANKYIAPHBIX TUIOCKOCTAX W CHAaOKeHHBbIMH BuUHTaMu. OmHy n3 MyQr,
OoJee MUPOKYIO, 3aKPEIISIOT HA OCH IITaTHBA TaK, YTOOBI €€ OTBEPCTUE OBLIO
HampaBJICHO K pabotaromiemy. Brtopas wmydrta octaercs cBoOomHou. Ee
OTBEPCTHE BCET/Ia JOHKHO OBITh HAMPaBIIEHO BBEpX. B 3Ty My Ty BKIIaIbIBAIOT
Y 3aKPEIUISIOT C MOMOIIbIO BUHTA JIAMKU U KOJIbIla Pa3HBIX Pa3MEPOB U CUCTEM.
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Puc. 14.1 JIaboparopHsrii
wratuB byH3ena

Puc.14.2 TurenpHble UIAIILA

Jlanku Bcerma JOKHBI MMETh BHYTPH
OpOOKOBBIE  WJIM  PE3WHOBBIE  MPOKIIAIKH,
KOTOpBIE TPEAOXPAHSIOT CTEKISHHYIO MOCYIY
Opy  CKUMAIOUEM JEHCTBUM JIAalKM M OT
CONPUKOCHOBEHMSI C  XOJOJHOM  KeJle3HOU
JIATIKOM.

Konpiio  MOXHO  MCHOJIB30BaTh  IO-
pa3HOMY: TIOJIO)KUTh acOECTOBYIO CETKYy MJis
HarpeBaHUs TJIOCKOIOHHOW CTEKJISTHHOW KOJIOBHI,
KOTOpasi HE BBIICPKMBACT HarpeBaHue Ha
OTKPBITOM OTHE UM (apPOpOBBINA TPEYTOJIHHHUK,
Ha KOTOPOM YKPEIUISIOT MAJICHBKUW TUTEIb WU
dapdopoByI0 dHamiKy, KOTOpas MPOBaTMBACTCS
CKBO3b KOJIbI0. Ha KoJblie YKPEIUIsIOT BOPOHKY,
gyepe3 KOTOPOe MPOU3BOIAT (DUILTPOBAHUE.

2. Jlig 3axBaThIBaHMS TOPSAUMX TUTJICH, YAIIeK,
KOTOpBIE HENb3sl OpaTh pyKaMu TMPUMEHSIOT
TUT€JILHBIE AT (puc. 14.2).
TurensHbIMU HIUIIAMU ITUPOKO

MOJIB3YIOTCS TIPU MTPOKATMBAHUHU HA OTKPBITOM
IJIaMeHH HEOONBIINX KYCOYKOB HEKOTOPBIX
BEIIIECTB.

HepBaﬂ MeaAUMIHUHCKadA IMOMOIIb
HpI/I PAHEeHUAX cmeKioM CICAYCT OUUCTUTDh

paHy, yAaJIuB OCKOJIKH U3 PaHbI (€CJIM OHU TaM €CTh), CMa3aTh Kpasi paHbl HOI0M

Y TIepeBA3aTh €e.

[Ipu mepmuueckux ooicoeax TEepBONM CTENEHH Ha OOO0MOKEHHOE MECTO
CIeAyeT clefiaTb MPUMOYKH W3 CBEKENPUTOTOBJICHHBIX PACTBOPOB MUTHEBOI
conbl (2%) unu mapraninoBokucioro kamusi (5%). Ilpu Oonee TsKeNbIX WM
OOIIIMPHBIX OXKOTax cleAyeT oOpaTUThCS K Bpaudy. B mopsiike okazaHus mepBoit
MTOMOIIIY TIPH 0’KOTaX BTOPON U TPETHhEH CTETIEHH JIOMyCTUMbI IPUMOYKHU TOJIBKO
13 pacTBOPOB MapraHiioBokuciioro kaius (1% pactsop).

Bonpocwt onsa camonoozomoeku:
1. V3 kakux MaTepuajIoB U3rOTaBIMUBAIOT JA0O0OPATOPHYIO MOCYAy?
2. B yem npeumMyniecTBa NpuMEHEHUsl OTHOPa30BOH J1abOpaTOpPHOU

ocyabl?

3. Jlia kakux BUIOB pabOT UCTIONB3YIOT (hapdopoByro MocyAy B

naboparopuu?

4. Kakyro 1mocyay CrenuabHOT0 Ha3HAYCHUS MCTIOB3YIOT B
MHUKPOOUOJIOTUUECKO TabopaTopun?
5. Kakwue npaBuia ciemyer coOoaaTh Npyu padboTe co CIIUPTOBKOMN?
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6. Kakue snekrpoHarpeBatenbHble MPUOOPHI HCIOIB3YIOT B TabOpaTopuu?
7. Kaxue BcriomoraresnbHble TPUHAIICKHOCTH ITATUBA UCIIONIB3YIOT JUIS
3axBaTBIBAHUS U yJIEp>KaHUS [IPEIMETOB IIPU HATPEBaHUU?

Camocmoamenvhnan paboma:
1. 3anonuure Tabnauny «Papdoposas nocyna. [locyaa cnenuanabHOTo
HA3HAYECHUS).

Ne | Bun Ha3Banue Pucynok Onucanue Has3nauenue

no

CocraBbTe TabNUILy 1O TEKCTY «Buabl HarpeBaTebHBIX PUOOPOBY.
N3yuute npaBuia HarpeBaHus J1ad0paTOPHOM MOCYIbI.

4. CocraBbTe MaMITKUA OKa3aHUs NEPBOM METUIIMHCKOM MMOMOIIHM MPU
nopesax, 0Korax.

w

Tecmul 0na camokoHmponA: 5
1. YCTAHOBUTH COOTBETCTBUE HABHAUEHUS ©®APDOOPOBOU

[TOCY IbI

1.gamka a. CMEIIMBAHUE

2.CTymnKa 0. pactupaHue

3.TUTENh B. MPOKAJIUBAHUE
. BBIITAPUBAHUC
1. OTMEpHWBAHHUE

Br16path 0/1MH NpaBWIIbHBIA BAPUAHT OTBETA.
2. CTEKJIAHHAA TTOCY A CITELHUAJIBHOI'O HASHAYEHUW A J1J1A
ITEPEI'OHKH XUJKOCTEM

a) OropeTka

0) xonba Bropima

B) IPOMBIBAJIKA

I) KpUCTAJUIU3ATOP
3. BOPOHKA, VCITOJIb3YEMAS JIA PA3JIEJIEHU A
HECMEIIMNBAIOINXCS X KUJKOCTEN

a) KameJbHas

0) nenuTenbHas

B) XUMHUECKas

I') TPOMBIBHAS
4. CTEKJISHHBIN ITPUBOP JUIS ITPEJJOXPAHEHU S BEIIIECTB OT
YBJIAXKHEHU A

a) DKCHUKATOp

0) TpoMbIBaIKa

B) OropeTka

r) TUTEIb
5. [TIOTJIOIIAET BJIAT'Y B OKCUKATOPE
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a) THUIPOKCUJ HATpHUS
0) kapOoHaT HaTpuUs
B) KOHII. CEpHAs KUCIIOTa
I') KOHII. COJIIHAsI KUCIIOTa
6. DJIEKTPOHAT PEBATEJILHBINI ITPUBOP ITPEJTHABHAYEH JJIS
BBICYIIIMBAHMS JABOPATOPHOM ITOCY JIbI
a) CYIIWIBHBIN IIKad
0) BojasHas OaHs
B) CIIMPTOBKa
r) TepMOCTar
1) MydenbHas neyb
7. HATPEBATEJIbHBIN ITIPUBOP HA X1JIKOM TOIIIMBE
a) CHUPTOBas ropesika
0) DJICKTPOILIUTKA
B) MacJisiHas OaHs
r) CYIWUIbHBIN mKad
8. TEMIIEPATYPA, YCTAHABJIMBAEMAS B TEPMOCTATE (B
['PAAYCAX)
a) 27
6) 30
B) 37
r) 40
9. TEPMHUYECKHH OXXOI' OFPABATBIBAIOT
a) 3% pacTBOpOM COJIbI
0) 2% pacTBOpoM OOPHOM KUCIOTHI
B) 3% mepexkucho BOJOpOIa
I') KpENKUM pacTBOPOM MEpMaHraHaTa Kajius
10. BAITPEIIAETCA HATPEBATH HA OTKPBITOM OI'HE
a) TPOOUPKY
0) KpyrioJOHHYIO KOJIOY
B) (dapdopoByro CTYIIKyY
r) dapdopoByro yanky

Cumyauyuonnsie 3a0auu.

1. JIyig BBICYIIMBAHUS TUJIOBOTO CIMPTA JIAOOpaHT coOpall ycTaHOBKY. OHAKO
BOJsSIHAsE OaHsl, HA KOTOPOHM CJIeIOBAJi0 HarpeBaTh KOJOYy C PEaKTHUBOM,
OKazanach HeucnpaBHOW. lIpoanammsupyiite 3Ty curyauuro. MOXHO Jn
BMECTO BOJISTHOIM OaHM BOCITOJIE30BaThCS CITUPTOBKOM? OTBET MOSICHUTE.

2. Ilpu HarpeBaHuM NPOOUPKH B XOJ€ Ja0OpaTOpHOM pabOThl ydaluecs

Y ” 3ayMaJiCh, 4 KaK €€ HY)XHO MPaBUJIBHO
i HarpeBaTh? Kakoil pHCYHOK TIOKa3bIBaeT
IpaBUIHLHOE  HArpeBaHHe KUIKOCTH

Y f v g B podupke?
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3. XUMHNYECKHUE PEAKTUBBI U CITIOCOBbI UX OYUCTKHU

3Hauenue memol

[IpoBenenne ananusa B JabOpaToOpuy HEBO3MOXKHO 0€3 HCIIOIH30BaAHMUS
XAMHUYECKHUX BEIIECTB, HA3bIBAEMBIX peakThBamMH. KOJIMYeCTBO pa3IudIHBIX
BEIIIECTB HCIOJb3YEMBIX B aHaJIU3€ OTPOMHO. 3HAHUS CBONCTB PEAKTHUBOB,
MIPAaBHWJI UX XPAHEHUS W PabOTHl C HUMH HEOOXOJUMO B KaXXIOJHEBHOU paboTe
MEIUITTHCKOTO JTJAOOPATOPHOTO TEXHHKA.

B nmaGoparopum MOXKET HE OKa3aThCs PEAKTHBA HYXHOW CTCTICHH YHCTOTHI.
Kpome Ttoro, mMHOTHE CoONIM, COAEp)Kalue KPUCTAIUIM3AIMOHHYIO BOAY, TPH
XPaHEHUH TEPSIOT YaCTh 3TOUM BOJBI. [ ITPOCKONMMYHBIC BEIIECTBA MIPH XPAHECHUH
MOTJIONIAIOT Tapbl BOABI M3 BO3AyxXa. TakuWe peakTHBBI, KaK CHOUPT, OEH30I,
adup, comepxkar OosibIllee WM MEHBIIEE KOIMYECTBO BOIbl. Bo Bcex 3THx
CIIydasix peaKTHBBI OUHIIIAOT.
3HaAmMb:

- KJaccU(UKAIUIO XUMUYECKUX PEAKTUBOB,;

- TIpaBWIa XpaHEHUS U MOJb30BAHUS XUMUUYECKUMHU PEaKTUBAMU;

- METOJIbl OYUCTKH XUMUYECKUX PEAKTUBOB OT MPUMECEH;

- YCTPOMCTBO IUCTUIUISATOPA, MpaBuiia pabOTHI.
ymems:

- TPOBOJUTH OYHUCTKY XUMHUYECKUX PEAKTUBOB METOJOM BO3TOHKH,
MePEKPUCTAILTA3 AL,
- JICMOHCTPHPOBAThH PabOTy TUCTUILIATOPA.

Kpamkoe cooepocanue memul

Kaaccudukanusi 1 npaBujia XpaHeHUs XHMHYECKUX PEaKTHBOB

[TpaBMIIBHOCTH M TOYHOCTH aHAJIM3a B 3HAYMTEIIHBHON CTEIICHU 3aBUCHT OT
CTEIICHH 4YHCTOThI NPHMEHSEMBIX pPEaKTHBOB. B maGopaTopHOil mpakTHKE
HCIIOJIB3YIOTCS PEaKTHUBHI, Ka4yeCTBO KOTOPBIX perIaMEHTUPYETCS
rOCyJapCTBEHHBIMH CTaHapTaMu. B 3aBUCHMOCTH OT COACPIKaHUSI OCHOBHOTO H
JOMYCTUMBIX TIpUMECed XHMHYECKHE PEAKTHBBI MMEIOT CIICIYIOIIHE MapKH
YHUCTOTHI:
a) MO CTeNneH! YUCTOThI

Tabmauua 4
Kaaccupukanuss XuMHYeCKUX PEAKTHBOB 10 CTENEHU YNCTOTHI

Mapku peakTuBOB YciaoBHBIE OO6muiee coaepxkanue npumecen
0003HaYCHUS

YHUCTHIC q, He 6o0nee 2%

YHUCTBIE 71 aHAIn3a 9.1 a 0,5-1%

XUMHUYECKU YUCTHIE X.4. ne mpesbimaer 107 - 10” %

BricokouuncTtsie HE MPEBBIIIACT 10° 10" %

- CIIEKTPAJIbHO-YHUCTHIE C.II.

- DTAJIOHHON YHCTOTHI 5.4.
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- 0c000 YHUCTBIE 0.4.
TEXHUUYECKHUE TEXH. boiee 2%

B JabopaTopHOI MIPAKTHUKE JUTA AHAJIMTUYECKHUE eyen
MPEUMYIIECTBEHHO UCTOJIb3YIOT MAPKU Y.11.a. UJIU X.4.
0) o cBolicTBaM
a) TATPOCKONMUYHBIE (BJIArOYYBCTBUTEIIHHBIC)
[lornomieHrue BIIard MOXKET MNPOUCXOAUTH NPU HETEPMETHUYHOW YHIAKOBKU
pEaKkTUBAa W MOXET MPUBECTH HE TOJBKO K YBJIQXHEHUIO BEIECTBA, HO H
W3MEHEHUIO €r0 CBOWCTB.
0) CBeTOYYBCTBHUTEJILHbIE
HekoTopele BemiecTBa MoJi IEUCTBUEM CBETAa U3MEHSIOTCS, BCTYIAsl B PEAKLIUH
OKHUCIICHHUSI, BOCCTAHOBJICHHUSI, ©30MEPU3AIUU U T.II.
B) MOKapPOONAaCHbIE
K HuUM oOTHOCATCS Takue COEAMHEHHS, KOTOpbIe CIOCOOHBI OT KpaTKo
BPEMEHHOTO KOHTaKTa C MCTOUYHUKOM 3aKUTaHus (MCKpa, Tiamsi, HUTh HaKasa)
WJIU CAMOITPOM3BOJIBHO BOCILIAMEHSTHCS.
T') SA0BUTHIE
MHorue XMMHUYeCKHe PEaKTUBBI B OOJIbIICH WM MEHBIIEH CTENEHU SITOBUTHI.
Oco0eHHO OMacHO CHUCTEMATHYEeCKOE IIOMaJaHhe B OpPraHu3M 4YelOBeKa B
TEUEHUE [JIUTEILHOTO BPEMEHH COCIMHEHUM, BBI3BIBAIOIIUX XPOHUYECKUE
OTpaBJICHUSI (COCIUHEHUSI PTYTH, MBIIIbIKA, CUHUIBHOW KHUCJIOTHI, MEHTOJI U
np.). Jaxe coenuHEHUs, KOTOPbIE HUCIOIB3YIOTCS KaXIOJHEBHO B OOJBIIUX
KOJIMYECTBaX, MOTYT OBbITh TOKCHYHBIMH. PaboTaTh ¢ TakMMHU BellECTBAMHU
HYKHO TOJIBKO B BBITSDKHOM HIKady.

Tabnuma 5
IIpuMepbI peakTUBOB, OTHOCSAIIUXCH K PA3JIHYHBIM IPyNIIaM

I'pynnsi IIpuMepsbI peakTuBOB YciaoBHbIe
PeaKTHBOB 0003HaYeHUs
TUTPOCKONUYHBIE | TUAPOKCHABI  Kalus W HaTpus,

XJIOPUA  aMMOHMS,  AHTUAPUIIBI

KHUCJIOT U JIp.
CBETOYYBCTBUTENb | PacTBOp MOJa, MEpOKCH] BOAOPOJIA,

HBIS coeuHEHUs cepedpa.

TI0YKapOOTTaCHBIC Jlerko BOCTIIAMEHSFOIITUECS]
KUAKOCTH (JBXK) (COUPT, aleToH, Q
OcH30J1, 23UPHI U JIP.)

SITOBUTHIC COCIMHCHUS  PTYTH,  MBIIIbSKa,
CUHIIBHOM KUCIIOTBI, MCHTOJI U JIP. @
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B naGopaTtopHOoM moMemnieHHH IOHKHBI XPAHUTHCS HEOONbIINE 3amachl
XUMHUYECKUX peakTuBOB. VX nepkar B OaHKaX, CKISHKAX C NPUILTA(POBAHHBIMU
CTEKJISHHBIMU MPOOKaMU WJIM MJIACTMACCOBBIMU KPBIIIKAMU U3 MOJIMATUIICHA, a
HauOoJiee JeTy4yre (XJIOPOBOJOPOIHAS KUCIOTa, PacCTBOp aMMHUaka, OpoMm) — Ha
CHEIUaTbHBIX MOJIKaX B BHITSXKHOM HIKady.

OO6mmit 3amac OJHOBPEMEHHO XPAHAIIUXCS B KaXIOM paboyem
MOMEIICHUH JITA00pAaTOPUM OTHEOINACHBIX YKUIKOCTEH HE JIOJDKEH IMPEBBINIATH
CyTO4HbIE MOTPeOHOCTU. CKIISTHKH, B KOTOPBIX coaepxkutcs ooaee 50 mit. JIBXK,
JNOJDKHBI ~ XpaHUTCS B OKEJIE3HBIX SIIMKAaX JJIs TOPIOYEro ¢  IUIOTHO
3aKpBIBAIOLICHCS KPBIIKOW, CO CTEHKAMHU M THOM, BBUIOKEHHBIMHU aCcOECTOM.

CBETOUYBCTBUTEIBHBIE PEAKTUBBI XPAHAT B TEMHBIX CKISIHKAX WIU
0aHkax, 0O0epHYTHIX YEpHOIl Oymaroii.

CunbHbIe b1 JOJDKHBI XPAaHUTHCA B OTICUaTaHHBIX MIKadax u cerdax.

XpaHUTh PEaKTUBBI JOIYCKAETCS JUIIb B CIIEMATIBHO 000PYI0BAHHBIX U
XOpOILIO BEHTUIMPYEMBIX IOMEUIEHUAX, B CTPOTOM HOPSJIKE.

He paszpemaercss COBMECTHOE XpaHEHHE PEAaKTHBOB, CIIOCOOHBIX
B3aUMOJICUCTBOBATh JPYT C  JIPyroM, HallpuMep, OKHUCIUTEIU U
BOCCTAHOBUTENM, KUCIIOTHI U IETIO0YH.

O00c00JIeHHO ClIeyeT XPaHUTh CIIEAYIONINE TPYIIIbl PEAKTHBOB:
- B3pBIBYATHIC BELIECTBA,

- TOPIOYHE U CKUKEHHBIE Ta3bl,

- CaMOBO3TOPAOIINECS WIIM CAMOBOCIIJIAaMEHSIOIIMECS BEILIECTBA,
- SITTBL.

PeakTuBbl, He TpeOyroNIMe CIENUATBHBIX YCIOBUN XPaHEHUS, pa3MeNIatoT
Ha cTeiaxkax. HeopraHumdeckue BEHIECTBA PACCTABISIIOT MO OOIIEU3BECTHOM
KJaccupuKalMu: TPOCThIE BEIIECTBA (MeTayibl, HEMETallbl), OKCH/IBI,
ocHOBaHMs, coiu. Conu Jydllle paccTaBiATh MO KaTHOHAM. KuCIOTBI XpaHAT
otaenbHo. OpraHnyeckre BeulecTBa yA00HO paccTaBisATh MO al(aBuTy.

HopMbl u mpaBuia XpaHeHUS pEaKTUBOB pa3padaTbiBalOTCI U
YTBEPKIAIOTCS  OTHAEIBHO B KAXKIOM OpPraHu3aluMd B 3aBUCUMOCTH OT
0COOEHHOCTEM paboThI, HATUYUS 000PYIOBAHUS U CKIIAJICKUX TTOMEIICHH.

IIpaBuia noJib30BaHMA peakTHBAMH

1. T'maBHOe TpeOoOBaHHWE K pPEaKTHUBAM - WX UYHUCTOTA. PeakTWB HYXHO
Oepeub OT 3arps3HEHHUS.

2. Henwb3st ccplmaTh W CIMBAaTh pPEaKTUB W3 TOCYIbl, B KOTOPOU
MIPOBOUTCS PEAKITHS, 0OPATHO B MOCYIY JJI XpaHEHHUSI.

3. Henb3s mytaTh mpoOKH OT MOCYABI C PA3HBIMH PEaKTHBAMU, a TAKXKe
XpaHUTh PEAKTUBBI 0e3 mnpoOok. HeoOxoauMo CcTporo y4yuThIBaTh, KaKOM
MpOOKOW 3aKpbIBaTh OYTHUIKM WU CKJISHKH. Pe3MHOBBIMH TIPOOKAMH HEJb3S
3aKpbIBaTh CKJISHKU C TaKUMHU PEaKTHUBaMH, Kak OEH3MH, KEpPOCHH, OEH30I,
TOJIyOJ W JIpYTHe KHUAKHE yTIeBOJOPOAbI, @ TAKXKE IUXJIOPITaH, 3Up u 1p., OT
napoB KOTOPBIX pe3MHa Ha0yXaeT U pa3MsAryaeTcs.

4. Henw3st OpaTh peakTUB pyKamu.
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5. baHku ¢ JeTyuMMu BENIECTBAMHM JOJKHBI OTKPBIBATHCS B MOMEHT
HEIMOCPEICTBEHHOTO MOJIb30BAHUS UMHU.

6. PaboTbl ¢ SOOBUTHIMH M IUIOXO MaXHYIIMMHU, BOCILIIAMEHSIOIIUMHUCS
BEIIECTBAMHU MPOBOJIAT B BHITSHKHOM HIKady.

7. Ilpu HeoOXoAMMOCTHU OMpeEICHHUs 3amaxa OCTOPOKHO HaNpaBlATh
napbl BEIIECTBA PYKOM OT cocyza K cebe.

8. SlmoBuThIe U €IKHE PEAKTUBBI MOCIE MPOBEJACHUSI PadOTHI CIMBAThH B
CHIECLUAIIBHBIEC CKIISTHKH.

MeToabl 0UMCTKM XUMHYECKHX PEAKTHBOB
Ecnu B nmaboparopuu OTCYTCTBYET XMMHUYECKHI PEAKTUB ONPEIEIECHHOU
CTETICHH YHUCTOTHI, €ro MPUXOJIUTCS JOMOJHUTENBHO ouuiaTh. CaMbIMu
pacmpoCTpaHEHHBIMH ~ METOJaMH  OYHCTKH  SIBIAIOTCS:  (PUIBTpOBaHUE,
HEeHTPUPYTUPOBAHUE, TMEPEKPUCTALIM3AIMS, TEpPeroHka  (IUCTUIUISIMS),
BO3TOHKa (CyOammarius), abCoIOTHPOBaHUE (BBICYIIIMBAHNE).

Ilepexpucranim3anus  NpUMEHSAETCS U1 OYHUCTKHA  Pa3jIMYHBIX
pPacTBOPUMBIX COJIEM M MHOTHUX TBEPABIX OPraHMYECKUX BeELIECTB. B ocHOBE
OYHUCTKM BEILIECTB METOJAOM IMEPEKPUCTAIUIM3ALMMU JIEKAT JBAa OCHOBHBIX
CBOMCTBA:

1) u3mMeHeHue pacTBOPUMOCTH BEIIECTB B 3aBUCUMOCTH OT TEMIEPATYPHL;

2) CBOMCTBO KPHUCTAJUIOB HE BKJIIOYATh (MMPAKTUYECKH) B CBOIO PEHIETKY
ITOCTOPOHHME BEIIECTBA.

[Ipy mepexpucTamM3anuyu rOTOBUTCA TOPSAYAM HACBIIIEHHBIM PacTBOP.
[Ipn oxmaxaeHun pacTBOpa BCIEACTBUE IOHWKEHUS PAaCTBOPUMOCTH
BBIJICIISIIOTCS KPUCTAJUIBI OYMIIAeMOro Bemiectna. llpumecn ocratorcs B
pacTBope, T. K. PacTBOP SABJISIETCS HACBIIIEHHBIM TOJIBKO 10 OTHOLIEHHUIO K
OUYHILAEMOMY BEIIECTBY.

Takum o0pa3om, OUHCTKA NMEPEKPUCTATUIU3ALMEN CBOAUTCS K PACTBOPEHUIO
3arpsA3HEHHOI0 BEIIECTBA IIPU IMOBBILMIEHHOW TEMIEpaType M IOCIEAYIOLIEMY
BBIJIEJICHUIO KPUCTAJJIOB BEILECTBA M3 IMEPECHIIIEHHOIO pacTBopa Mpu Oosee
HU3KOM Temmeparype. O4HMCTKa NEPEKPUCTALIM3ALMEN BO3MOXKHA, €CIH
PacTBOPUMOCTD 3aBUCUT OT TEMIIEPATYPHI.

HacelleHHblli  pacTBOp COJM, KOTOPBIM OCTA€TCA TOCJIE OTAECIECHUS
BBINIABIIMX KPHUCTAJUIOB HA3bIBACTCA MamouyHviM. HEKOTOpoe KONIMYECTBO
npuMeceii  MoOXeT ObITh  YBJIEYEHO  OCAJKOM, I[OATOMY MOBTOPHBIE
MEPEKPUCTALIA3ALMH MTOBBIIIAIOT YACTOTY MOJIy4a€MOT'0 BELIECTBA.

Ecam  pacTBOpMMOCTH BEHIECTBA Maj0 M3MEHSETCS C W3MEHEHHEM
TEMIEPATYPHI, TO IS MOJHOM KPUCTAJUIM3ALUK ITPUMEHSIETCS BBICATTMBAHHUE.
[Tpu BeICaTMBaHUM K PACTBOPY OUYHMIIAEMOIO BELECTBA JOOABISAIOT PEAKTHB,
MOHIKAIONIUI €ro pPacTBOPUMOCTh M CIIOCOOCTBYIOIIMA KPUCTAILTA3ZAIIHH.
Hanpumep, mnpu mnepekpucTaUIM3alMM  XJOpHIa HaTpus J00aBISIIOT
XJIOPUCTOBOJOPOIHYIO KHCIIOTY.

Ecam peakTuB COAEPKUT HEPACTBOPHUMBIE IIPUMECH, DPACTBOP IEpen
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OXJaXACHHEM (UIBTPYIOT 4Yepe3 CKIag4aTblii (UIBTP B BOPOHKE JJIs
ropstaero puIbTPOBAHUS.

MeTonoM NepeKpUCTaUIM3alUd MOXHO OYHMINATh U MHOTHE TBEPIbIC
opraHudeckue BemiecTBa. Ilepekpucramumm3anuio MOXXKHO HPOBOAUTH HE
TOJIBKO U3 BOJHBIX PACTBOPOB, HO U U3 CIIUPTOB, OEH30JIbHBIX U JP.

ITeperonka uIM AUCTHWUISALMA - OJAWH W3 BAXKHEHMIINX METOJIOB
OUMCTKM JKMIAKOCTeH. [Ipm TmeperoHke JKMAKOCTb IIyT€M HarpeBaHUs
NEPEBOAAT B NApoOOpa3HOE COCTOSHHME, 3aT€M CHOBAa KOHJIECHCHPYIOT, T. €.
npeBpalialoT B JKUAKOCTh. [Ipm 3TOM Bce TBepasle MpuMecu U Oojee
BBICOKOKMITSIME JKAJIKAE TIPUMECH OcTaloTcs B Koibe, a Oomee
HU3KOKMUILIIIAE TPUMECU OTIOHSIIOTCS PAHBIIE OCHOBHOM  KUIKOCTH.
[Ieperonkoy o4MIIAIOT BOLY U APYTUE KUIAKOCTH.
' ‘ B xomby Bropma (1)
BCTaBIAIOT BOPOHKY C JUIMHHOMW

TpyOKOI u aKKypaTHO
HaJIMBAIOT YKUJKOCTD,
TIOIJICKAIITY IO TIEpPETOHKE,
OpocaroT HECKOJIBKO
KaIMLISIPOB C OJIHHM
3aMmassHHbIM KOHIIOM

(3amassHHBIM ~ KOHEI[  JOJDKCH
HaXOJUTbCA HAJ >KUJIKOCTHIO),
9TO HEOOXO0IUMO TUIS
PaBHOMEPHOTO KUIICHUS.
3akppIBalOT  TOpPJO  KOJOBI
npoOkoii ¢ TepmomeTpoMm (2).
[Tociae 3TOro MOACTABISIOT NMpHeMHUK i guctwuiara (5) W HauyuHAKOT
HarpeBathb (puc.15).

[Tpu nmeperonke HEOOXOIMMO BHUMATEIBHO CIEIUTH. YTOOBI MKUAKOCThH
KWIeNla paBHOMEpHO W He Oypmuia. Ileperonka He AOMKHA MPOXOAUTH
CIMIIKOM ObICTpO. Kak TOJBKO KUAKOCTh 3aKUIUT, BHUMATEIHHO CIEHST 32
nokazaHusiMu TepmomMerpa. [lepBasi HeOombIas MOPUUS TUCTUILISATA - 3TO
npumecu. Korga noxazanuss Tepmomerpa  OyIyT  COOTBETCTBOBATh
TEMIIEpaType KHUIIEHUSI TMEPEroHseMOro BEUIECTBA MOACTABISIIOT JIPYrou
NpUEMHHK, KyJa CcoOMparoT TeperonsieMoe  BemecTBo. Ileperonky
3aKaHYMBAIOT TOTJA, Korjaa B Kojioe Bropia octaeTcst He0O0JIbIIOE KOJTUYECTBO
KUAKOCTH. [lepeconamob docyxa He paspeulaemcsi.

Bonbiioe 3HaueHue B JabopaToOpuu MPUAAIOT MEPErOHKE BOJbI, TaK Kak
BCE PACTBOPBI TOTOBAT TOJIBKO HA TUCTUUIMPOBAHHOU Boje. Ee pacxonyroT B
OOJBIIMX KOTUYECTBAX U ISl IPYTUX TIETICH.

Jlist monmydeHusi MTUCTUIUTMPOBAHHOM BOJBI B JA0OPATOPUAX MPUMEHSIOT
aKkBaAMCTHLIATOPLI  (puc. 16). JluctuimpoBaHHas Boja oOpasyeTcs
B JUCTHJLISITOPE 32 CYET IpOLecca MEPErOHKH, KOTOPbI OCHOBaH Ha TOM, YTO
IIPY UCIIAPEHUH BOJA OTAEISIETCS OT BCEX INPUMECEH, KOTOpbIE B HEH

Puc. 15 Annapat nis neperoHku XKuaKocTen
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conepxxaiich. Bosa, monagas B MEpEeroOHHBIA KyO NMCTHJJIATOPA, HArpeBaeTCs
B HEM JI0 KUIIEHUS M HauyumHaeT ucnapAtrbes. OOpa3oBaBLIMMCS B pe3yJbTaTe
UCTIApEHUs]  KOHJAEHCAT HE  COJEPXKUT
npuMmeceid. OTO YK€ OuHMIlEHHAas BOJa.
Takas Bosia Ha3bIBaeTCS JUCTUILTMPOBAHHOM
(IUCTHILIAT).

Ouyncrka MeTOJA0M BO3IOHKH.
HekoTtopreie TBepaple BemiecTBa, HaIpPUMED
Won, o0majmaloT  CIOCOOHOCTBIO — TpH
HarpeBaHuu. He muiaBsch mnepexoguTh B
TBEpJOE  COCTOSIHME.  OJTO  SIBJICHHE
HA3BIBACTCS CyOnuMayuen Ui B80320HKOLL.
Bosronka nmnpumeHsercs 11 OYHUCTKH
BEILIECTB OT HENETYyYHuX MpuMeced. DTUm
METOJIOM MOHO OYHMCTUTHh WO, XJIOPH]
aMMOHWUSI, Cepy U JIp.

O0e3BoKMBaHNE OPraHN4YecKMuX

Puc. 16 Aksaucrunirop Al9a-4 peakTuBoB. [Ipu pabore B nmabGoparopuu

¢3MO 4acTO TMPHUXOJUTCS OYMINATH Pa3IUYHbIC
pactBoputenu (ciupt, d3up, OeH3oa u aAp.). Bce 3T peakTUBBI copepKaT BOLY
B TOM WJIA WHOM KOJHYECTBE, NMPUCYTCTBHE KOTOPOH MOXKET MemaTh padoTe.
[ToaTOMYy 3TH pEaKTHBBI, MPEXKIEC YeM MEPETOHSITH, BHICYIUBAIOT. OUHIIIEHHBIC
TakKUM  00pa3oM JKUAKOCTH  Ha3bIBAlOTCS  aOcomoTHBIMH.  [lockombky
OpTraHWUYECKHE pEaKTHBBI 00Jaal0T pPa3HBIMH CBOWCTBAMH, CIOCOOBI UX
BBICYIIIMBAHUS Pa3IMYHEI.

Abconomuposanue  cnupma. Jns  BBICYIUMBAaHHUS  CIIHPTa B
KPYTJIOJOHHYI0 KOJIOY moMematoT o0e3BokeHHbINH cynbdar menu CuSO, u
HanuBaT cnuptT. Konby moakimoyaroT K 0OpaTHOMY XOJIOAMJIBHHUKY, KOTOPBIMA
3aKpBIBAIOT MPOOKOM C XJIOPKAIBIIMEBON TpyOKoH. B xiopkanbiineByto TpyOKy
MOMEIIAIOT MPOKAJICHHBIA XJIOPHU KaJbIUS JJIS MOIJIONICHUS TAapOB BOJBI U3
Bo3ayxa. [Ipubop ycTaHaBIMBAIOT HA BOJSHON OaHE M KUIIATAT B TeueHue 6-8
yacoB. [lo OKOHUaHWM KHMSYEHHUS OOPATHBIA XOJOMWUIBHUK 3aMEHSIOT
XOJIOMWJIbHUKOM JInOuxa v CupT MEpEeroHstoT B 4uCTyr0 Koioy. [Ipubop Bo
BpeMsl IEPErOHKH TIIATEIBHO 3aIUIIAIOT OT MOMa aHUs BIIard BO3TyXa.

Abconromuposanue b6enzona. B 6eH301 TOMEIAOT MPOKATEHHBIA XJIOPU
KaJIblUs, 3aKylNOpWBAIOT MW  JAIOT TOCTOSATH B TEUEHHWE  CYTOK.
OT¢unbTpOBBIBAIOT U JOOABIAIOT MEJIKO HapE€3aHHBIM, XOPOIIO OYUIICHHBIA OT
KEpOCHHA U OKCUIHOM IUICHKHW MeTajmndeckuil HaTtpuii. Cobupatotr mnpubop ¢
0oOpaTHBIM XOJOJAWJIBHUKOM M KUIISATAT B T€UeHUE 3-4 4acOB Ha MECOYHOM OaHe.
[Tocne sToro OEH307 MEPETOHSIOT HaJ HATPUEM, TIIATEIHHO 3allUINAs €ro OT
MoTaanus Biard Bo3ayxa. Kareropudecku 3amuiiaeTcsi HarpeBaTh OCH30J C
METaJUTMYECKUM HaTpUEM Ha BOJSHOUM OaHe MU Ta30BOM TOpeKe.

Abconomuposanue 3¢pupa. Iup, XpaHUBIIMICS TOATOC BPEMS, MOXKET
coJiep KaTh MPUMECH MEePOKCHA TUOKCATIIA. [loaToMy B mepByro ouepens 3pup
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OPHEPTUYHO B30ANTHIBAIOT B JEIUTEIBHOW BOPOHKE C KOHIICHTPHUPOBAHHBIM
pacTBOPOM THUAPOKCHAA HATpusi Wiau Kanusa. OTIOe’eHHBbId OT wenoyu 3¢up
B30QJITHIBAIOT B JICJIUTEILHOM BOPOHKE C PaBHOM MOpLMEN BOJBI U OTACHSIIOT OT
Bozbl. [locie mpombiBaHus 3dupa BOIOH K HeMy AO0OABISIOT MPOKaJIECHHBIM
XJIOpUJI KaJblius W JAlOT TMOCTOSATh B TEUEHHE CYTOK. 3aTeM 3¢up
OTQWIBTPOBBIBAIOT, AO0ABISIOT MEJIKO HApe3aHHbI METANTMYECKUUA HaTpHi,
KUIISTAT ¢ OOpaTHBIM XOJOJWIBHUKOM, KaK NMpU OO0E3BOKMBAHMM OEH30J1a, U
NIEPETOHSIOT, HarpeBasi Ha IECOYHOM OaHe.

Bonpocwt 014 camonoozomoexu.
1. Ha xakue rpynmsl A€NAT XUMUYECKHE PEAKTUBBI MO HUX CBOWCTBam?
[IpuBenuTe NpUMEPBHI.
Kakne 0coOOEHHOCTH XpaHEHUs Pa3Iu4HbIX IPYNI XUMUYECKUX PEAKTUBOB?
Ha3oBuTe OCHOBHBIE MPaBUIIA MTOJIB30BAHUS XUMUYECKUMH PEAKTHBAMMU.
Kak cnenyer moaOupaTth HpoOKM AJiE XPAaHEHUS Pa3HbIX XUMHUYECKHX
pEaKTUBOB?

H~whn

Camocmoamenvhasa paboma:
CocTaBbTe KOHCIIEKT «BUAbI TUCTUIIISALINY, YCIOBUS HPOBEICHU.
2. CoctaBbTe KOHCIIEKT «O0€3BOKMBAHNE OPTaHUYECKUX KHUIKOCTCH.

=

Tecmut 013 camoKoHmpona:

1. MAPKA PEAKTUBA, B KOTOPOM COJIEPKAHUE ITPUMECEN HE
I[TPEBBIIIIAET 0,5-1 %

a) 4.

0) X.4.

B) 4.]1.a.

') TEXH.
2. TNAPOKCHU HATPUA, TUAPOKCHUJ KAJINA, OKCUJ KAJIBLIUA
OTHOCATCA K T'PYIIIIE BEHIECTB

a) TUTPOCKOIINYHBIE

0) CBETOUYBCTBUTEIILHBIC

B) TI0’KapOOITACHbBIE

T) SIZIOBUTHIC
3. CBOMCTBA, COEJIMUHEHUM PTYTHU, MBIIILAKA, CUHUJIbHOU
KNCJIOThI, METAHOJIA

a) TUIPOCKOIMYHbIC

0) CBETOUYBCTBUTEIIbHBIC

B) TI05KapOOIIacHbIE

T) SITIOBUTHIC
4. SNOBUTBIE BEHIECTBA XPAHSAT

a) B BBITSDKHOM TIKady

0) B oneyaTaHHoM mikady uiu cerde

B) B JkeJie3HOM siuke BMecte ¢ JIBXK
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T') Ha CTeUTaKax B JabopaTopHOM miKady
5. METOJ] OYMCTKU UOUJIA KAJISI OT KPUCTAJIJIOB MOJIA
a) meperoHka
0) BO3roHKa
B) TUCTHILIALINS
I') NepeKPUCTAIITU3ALINS
6. METO4 OYNCTKU HUTPUTA HATPUA OT PACTBOPUMBIX
XUMHWYECKUX ITPUMECEN
a) IePEeKPUCTATITU3ALIMS
0) BO3roHKa
B) puibTpoBaHUE
I') IEpEroHKa
7. METOJI OYUCTKU JJI ITOJIYYEHUS JUCTUIIJIMPOBAHHOM
BOJIbI
a) meperoHka
0) BO3roHKa
B) MEepEKpUCTATUIU3AIUS
r) GUIBTPOBAHUE
8.KOJIBA, UCTIOJIb3YEMAS JJIA ITEPEI'OHKU, AUCTWJIJIATIIA
KUJIKOCTEM
a) KOHMYecKas
0) Bropia
B) KPYIJIOJJOHHAs
') MEpHas
1) TJTOCKOIOHHAS
9. METOJl OYUCTKU TBEPJIbIX PEAKTUBOB
a) NepEeKpPUCTATIIU3ALIMS
0) punbTpoBaHue
B) TUCTHILISALIS
r) HeHTpuyrupoBaHue
1) OCaXKJICHUE
10. METO/J] OYUCTKU XUIKNX PEAKTNBOB
a) nepeKpucTaIn3auei
0) BO3TOHKOM
B) IEPETOHKOM
I') HEHTpU(PyrupoBaHreM
1) OCaXKJICHUEM
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Cumyayuonnvie 3a0auu:

1. B xo1e renepanbHO yOOpKHU 1a00paHT CIIyd4aiiHO IpOCHINal peakTUB HOAN A
kanusg u rox. CocTaBpTe METONMKY OYMCTKH MOAMJIA KaJIHs, COACPIKALIETO
MEXaHUYECKHE IPUMECH U KPUCTAILIIBI HOAA.

2. CocTaBbTE€  METOJMKY OUMCTKM  HATPUS  XJIOPHUJA,  COJEPIKALIETO
MEXaHUYECKUE IIPUMECU U IPUMECH HATpus CyibdaTa.

3. B nabopatopuio mOCTynWs peakTUB TUApPOKCHAa Kanus (TexH.). s
7a00pATOPHBIX HCCIIECIOBAHUN HEOOXOJUMO OYMCTUTH peakTuB. CoCTaBbTE
MeToauky ouncTtku KOH, KOTOpsIii cOAepKUT MEXaHUYECKUE TPUMECH.

4. CocTaBbTe METOJIUKY OYMCTKU HATPHsI HUTPATA, COAEPKAIIETO MEXAaHUUECKHE
Y XUMHUYECKUE IIPUMECH.

4. MUKPOCKOII U TEXHUKA MUKPOCKOIIMPOBAHUA

3Hauenue memol

MUKpOCKONTUYECKHE METOABl HCCIICIOBAHUS — CIIOCOOBI HW3YYCHHS
Pa3IMYHBIX 0OBEKTOB C MOMOINBI0 MHKPOCKOIIA. B OHOJIOTHH M MEIHUIIMHE 3TH
METOJbI ITO3BOJISIIOT M3y4YaTh CTPOSHHE MUKPOCKOIUYSCKUX 00BEKTOB, pa3MephI
KOTOPBIX JISXKAT 3a IpeAciaMu pa3pelraroniell CriocoOOHOCTH TJla3a 4eJoBeKa.
OCHOBY MHKPOCKOITMYECKHUX METOJIOB HCCICAOBAHUS COCTABISICT CBETOBAs H
AIIEKTPOHHAS MUKPOCKOIHMSA. B mpakTHyeckol W HaydyHOU JEATEeITbHOCTU BpAdH
Pa3IMYHBIX CIEHHAIBHOCTEH — BHUPYCOJOTH, MHKPOOHOJIOTH, ITUTOJIOTHH,
MOpGOJIOTH, TEMATOJOTH WU JIp. TTOMHUMO OOBIYHON CBETOBOM MHKPOCKOIIMH
HCIIOJB3YIOT (ha30BO-KOHTPACTHYIO, HHTEP(PEPEHITMOHHYIO, JTIOMHUHECIICHTHYIO,
MOJISIPU3AIMOHHYI0, CTEPEOCKOMUYECKYI0, YIbTPadroIETOBYIO, HHPPAKPACHYIO
MHKPOCKOIIHIO. B 0OCHOBE 3THX METOOB JICKAT pa3IMYHBIC CBOMCTBA CBETA.

3HaAmMb:
- COBpPEMEHHBIE JIa0OPATOPHBIE METOIBI MUKPOCKOIIHUH.
- IOHATHUA JTIOMUHECLICHIIUS, (PITyOpECLICHIIS

Kpamkoe cooepicanue memoi
CoBpeMeHHBIE J1a00PpaATOPHBIE METOAbI MUKPOCKOIIUHU

MeToa CBETJIOrO MOJISI U €r0 PAa3HOBHUIAHOCTH

Meroa  cBetJioro 1oJIA B NPoXoAsIEeM
cBeTe MPUMEHSACTCS TMPU  W3YYCHHH  IPO3PAvHbIX
MpenapaTroB ¢ BKIIOYEHHBIMU B HUX a0COPOUPYIOIIUMHU
(OTJIOIMIAIONIMMHU  CBET) YacTHIIaMA U JICTaJsIMH,
MOATOMY Ha cBeTJoM ¢GoHe BHAHO Oojiee TEMHOE
Puc. 17 Uzobpaxenne  H300pakeHUe oobekTa (puc.17).
MHKPOOOBEKTa DT0 MOryT OBITh, HAaNpUMEp, TOHKHUE OKpaIICHHBIC

METOZOM CBETIIOTO Cpe3bl )KUBOTHBIX U PACTUTEIIbHBIX TKaHEH.
T10JI4.

36



MeToa KOCOro OCBelIeHHMS - PA3HOBUJIHOCThH MPEABIAYIIEr0 METOJaA.
OTnuuue MeXay HUMH COCTOUT B TOM, YTO CBET Ha OOBEKT HANpPAaBISAIOT MOJ
OOJIBIIMM YTJIOM K HampaBlIeHUIO HaOmoaeHus. MiHora 3To moMoraeT BbISIBUTD
«penbeHOCTh» O00BbeKTa 3a CcYET oOpasoBaHusi TeHed. [lpumenstor ans
paccMOTpeHUsI 0OBEKTOB C HEPOBHBIM IO TOJIIIMHE KOHTYPOM Ha cepoM (OHE.

Metoa cBeTJIOTO MOJSE B OTPaKEHHOM CBeTe NIPUMEHSETCS NpH
HCCJIEIOBAHUM HEMPO3PAYHBIX OTPAXKAIOIIUX CBET OOBEKTOB, HAIPUMED
nuii@oB MeramwioB win pyd. OcBelieHue mnpenapata (OT OCBETUTENS U
MOJIYIIPO3PayHOTO 3epKayia) MPOU3BOJUTCS CBEPXY, Yepe3 OOBEKTUB, KOTOPHIN
OJIHOBPEMEHHO WMIpaeT U POjb KOHAEHcopa. B m3o0paxeHuu, co3naBaeMoM B
IUIOCKOCTA OOBEKTUBOM COBMECTHO C TyOYyCHOU JTMH30M, CTPYKTypa Ipenapara
BUJIHA M3-32 PA3JIMUUS B OTPAKAIOLIEH CITIOCOOHOCTH €€ 3JIEMEHTOB; Ha CBETJIIOM
0JIE€ BBIJICTISIIOTCS TAaK)KE€ HEOJTHOPOAHOCTH, PACCEUBAIOIINE MAAIONIMNA HA HUX
CBET.

MeTO}I TEMHOTI'O IMOJIA M €70 Pa3HOBUIAHOCTHU

Metoa TEMHOIO 1MOJIsi B MPOXOASALIEM
ceere ( Dark-field microscopy) ucnonb3yetcst
JUTST TIONMYYeHHUS HW300paKCHWH TPO3padHbIX
Hea0CcoOpOUPYIOMKMX OOBEKTOB, KOTOPBIC HE
MOTYT OBITh BUIHBI, €CIIH IIPUMEHUTH METO]I
CBETJIOTO TIOJIS.

TeMHOIOJIbHAsT MUKPOCKOITUSI OCHOBaHA

Puc. 18 Jlenrocnmpa B TeMHOM Ha CIOCOOHOCTH MHKPOOPTaHHU3MOB CHIIBHO
noste (MuKpoQororpacus) pacceuBaTb  cBeT. JlI1  TEeMHOMOJIbHOM
MHUKPOCKOITMA  TIOJB3YIOTCSA  OOBIYHBIMH

00BEKTHBAMH U CICIHATLHBIMA TEMHONOJbHBIMU KOHAEHCOPAMM.

OcHoBHasi 0COOGHHOCTh TEMHONOJBHBIX KOHJICHCOPOB 3aKJIIOYaeTCs B
TOM, YTO LIEHTPaJIbHAs YacTh Y HUX 3aTEMHEHA U MIPSAMBIC JIYYH OT OCBETHTEIS B
00BEKTHB MHUKpOCKoOIa He monagatoT. OObEKT OCBEIIAeTCs KOCBIMH OOKOBBIMU
JydaMHd ¥ B OOBEKTHB MHKpPOCKONA TIOMAJA0T TOJBKO JIY4H, pacCesHHBIC
YacTUIlAMH, HaxOIAIIUMUCS B Ipenapare. TeMHOIOJIbHAs MHKPOCKOITHS
ocHoBaHa Ha 3(dekre TuHIANSA, W3BECTHHIM TPHUMEPOM KOTOPOTO CIIY)KHT
OOHApy)XCHHE TIBUIMHOK B BO3JIyXe MPH OCBEIICHHH WX Y3KHUM JIy4OM
COJTHEYHOTO CBETA.

Puc.19. N300paxkeHust MUKPOOOBEKTOB MTPU TEMHOMNOIBHOM
MHUKPOCKOIHH.
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[Ipy TEMHOMOJBHOM MHUKPOCKOMUU MHKPOOPTaHU3MBI BBITIISIAST SPKO
cBeTAIMMUcs Ha yepHoM (oHe. [Ipu 3ToM crnocode MUKPOCKOITUU MOTYT ObITh
OoOHapy>KeHbl MeJbYallliie MUKPOOPraHU3MbI, pa3Mepbl KOTOPBIX JEXKaT 3a
npenenaMu paspeniaronieil cnocoOHOCTH MUKpockona. OHAKO TEMHOMOJIbHAS
MUKpPOCKOIHUSI TO3BOJISIET YBUJETh TOJBKO KOHTYpbl OOBEKTa, HO HE JaeT
BO3MOKHOCTH U3YYUTh BHYTPEHHIOIO CTPYKTYPY.

Metoa ¢pa3oBOro KOHTpacra

Metoa (a30BOro KOHTpacra NpeaHA3HAYCHBI IS
MOJTy4eHUs] H300paKEHUM TMpO3payHbIX W OECIBETHBIX
00BEKTOB, HEBUJMMBIX IpPHU HAOJIIOJCHUH IO METOIY
cBeTyIoro noJisi. K TakoBbIM OTHOCSITCS, HATPUMED, KUBBIC
HEOKpAalIECHHbIC )KUBOTHBIC TKAHMU.

biaronaps MIPUMEHEHUIO 9TOTO crocoda
MHKPOCKOTINH KOHTPacT JKUBBIX HEOKPAIICHHBIX

II:IHC‘620 MUKPOOPTaHU3MOB PE3KO YBEIUYMBACTCS U OHU BBITJISAST
300pakeHHe N .
KJICTKH B (a30B0- TEeMHBIMH Ha CBeTJIOM (oHe (TTO3UTUBHBIN (1)213013511:1
KOHTPACTHOM KOHTPACT) WIK CBETJILIMA Ha TeMHOM (hoHE (HEraTHUBHBIN
MHKPOCKOIIE (a30BbBIN KOHTPACT).

@da30BO-KOHTPACTHASI MHUKPOCKOMHUSI MPUMEHSIETCS
TaKKe JJI1 HW3YYCHHsS KJIIETOK KyJIbTyphl TKaHW, HAOMIOJAEHUS JeHCTBUS
pa3IMYHBIX BHPYCOB Ha KIETKM U T. M. Da3zoBO-KOHTpPACTHASI MUKPOCKOMUS
O0COOEHHO TOMYJISipHA B OMOJIOTHH, MTOCKOJIBKY HE TpeOyeT MpeaBapUTEeIbHOTO
OKpAIlIMBaHUS KJIETKU, U3-3a KOTOPOTO Ta MOXKET NOTUOHYTh.
B sTux ciaywasx 4acTo MPUMEHSIOT OHOJOTUYECKHE MHUKPOCKOIBI C
O0OpaTHBIM PACIIOIOKEHUEM ONTUKU - MHBEPTUPOBAHHBIE MUKPOCKOIIBI. Y TaKuX
MUKPOCKOIIOB 0OBEKTHBBI PACIIOJIOKEHBI CHU3Y, & KOHIECHCOP - CBEPXY.

Honnpmaunonﬂaﬂ MHUKPOCKOIINA

HOHﬂpI/I3aHHOHHaﬂ MHKPOCKOIINA — OTO MCTOJ Ha6J'IIOI[eHI/IH B
IMOJIAPU30BAHHOM CBCTC OJII MHUKPOCKOIIMYCCKOI'O HCCICIOBAHUA IIPCIIapaToB,
BKIIIOYAOIUX OIITHUYCCKHU aHU30TPOIIHBIC 3JICMCHTDI (I/IJ'II/I OCJINKOM COCTOAIIMX
Hn3 TaKuxX SHGMGHTOB). TakoBbIMU  SIBISIIOTCS HCKOTOPBIC JKHMBOTHBIC U
PaCTUTCIIbHBIC TKAHU U IIP.

Takas MUKpOCKOTHUS OOECIEYMBAET IIBETHOE, YETKOE W KOHTPACTHOE
M300pakeHHE Ha CEPOM HIIM TEMHOM (hOHE.

HaGnrogenue MOXHO NPOBOAUTH Kak B MPOXOMAMAIIEM, TaK U B
oTpax€HHOM cBeTe. CBeT, M3Iy4yaeMblii OCBETHTENIEM, MPOIYCKAIOT uepes
nossipuzatop. CooOlieHHass eMy NpH 3TOM MOJSpU3alUs MEHSETCs MpHU
MOCJIETYIOUIEM MTPOXO0XKICHUU CBETa uepes3 npenapar (WId OTPaKeHUU OT HETO).
OTH UW3MEHEHUS U3YYaloTCSd C TOMOIIBI0 aHalu3aTopa M Pa3InyHBIX
ONTHYECKUX KOMIIEHCATOPOB.
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MeTtoa uHTEep(PepEeHIIHOHHOT0 KOHTPACTA

Meroa uHTEp(EepEeHUMOHHOI0 KOHTpacTra (MHTep(epeHIMOHHANA
MHKPOCKOIMA) COCTOUT B TOM, YTO KAXKIBIM JIyd pa3JABauMBaACTCH, BXOIA B
MUKpockor. OUH U3 MOJTYYSHHBIX JTyuel HaIMpaBiIIeTCs CKBO3b HAOIIOIaeMYIO
YacTHUIy, IPYrOM — MHMMO HEE€ MO TOW K€ WIIM JOIOJIHUTEIBHON ONTUYECKOU
BETBU MHKpOcKomna. B oxymspHOW uacTu MHKpockoma o0a Jiyda BHOBB
COCUHSIOTCS W HHTEpPEepupyroT Mexay coboil. OgumH W3 JIydei, Tmpoxojs
yepe3 O0OBEKT, 3ama3ipiBacT 1o (¢asze (mpuoOpeTaer pa3HOCTh XoJa [0
CPaBHEHHIO CO BTOPBIM JIydoM). BennumHa 3TOro 3amasjiblBaHUS U3MEPSIETCS
KOMIIEHCaTOpoM. MOHO cKka3aTh, 4YTO METOJ UHTEP(HEPEHIIMOHHOTO KOHTpacTa
CXOAEH € MeToJOM (a30BOro KOHTpacTa — OHM 00a OCHOBaHbl Ha
UHTEp(DEepeHIMH JTyUel, MPOLEANINX Yepe3 MUKPOYACTHUIlY U1 MUHOBABIINX €€.

Kak wu (}a3oBo-koHTpacTHasE MHUKPOCKOIHUS, O3TOT METOJ  JaeT
BO3MOXHOCTh HAOJIIOATh TPO3payHble M OECIBETHBIE OOBEKTHI, HO UX
U300paKEHUS MOTYT OBITh U PA3HOIBETHBIMHU (MHTEP(EPEHIIMOHHBIE IIBETA).
O06a meTo/1a MPUTOHBI JIJISl U3YUCHUS KUBBIX TKaHEH U KJIETOK U MPUMEHSIOTCA
BO MHOTMX CIlydasX MMEHHO C OJTOW 1enblo. [JaBHOe oTiMuue
UHTEPPEPEHIIMOHHON MHKPOCKOMHUHM OT MeToaa (a30BOro KOHTpAacTa — 3TO
BO3MOXHOCTh M3MEPSITh PA3HOCTU XO0J/1a, BHOCUMBbIE MUKpOOOBEeKTaMu. MeToa
UHTEPPEPEHIIMOHHOTO KOHTpPACTa YacTO MPUMEHSIIOT COBMECTHO C JIPYTUMU
METOJaMH MHUKPOCKOTIMH, B YAaCTHOCTH C HAOJIOICHWEM B IOJSPH30BAHHOM
cBere. Ero mpumeHeHne B COYETaHWHM C MHKPOCKOMHEH B yIbTpadrOICTOBBIX
Jydax TO3BOJIIET, K TIPUMEPY, OMPEACIUTh COACPKaHNE HYKJICHHOBBIX KHCIIOT
B 00111e# cyXoi Macce 0OBbEeKTa.

JIroMMHeCHeHTHASI MUKPOCKONNS, WX (MIyopecleHTHAS MUKPOCKOIUS
®nyopecueHTHass (JIIOMMHECUEHTHAsi) MHUKPOCKOINHUS OCHOBaHa Ha
CIIOCOOHOCTH HEKOTOPBIX BEIIECTB JIOMUHECHHUPOBATh, T. €. CBETUTHCS MPHU
OCBEIIEHUU HEBUIUMBIM YIbTPa(hUOJIECTOBBIM UM CUHUM CBETOM.

[Ipyu BO30YXXJIEHHM JIIOMUHECIEHIIUM CUHUM CBETOM, IIBET €€ MOXKET
OBITH OT 3€JICHOrO0 JI0 KpacHOro, €cily JIIOMUHECHEHIMS BO30YyXKaaeTcs
yIbTPadUOJIETOBBIM HU3JIyUYCHHEM, TO CBEYEHHE MOXXET ObITh B JIIOOOW YacTu
BUJIUMOTO CIIEKTpa. ITa OCOOEHHOCTD JIIOMUHECIICHIIUN MO3BOJISIET, UCTIONB3YS
CIELUANIbHBIE  CBETOPWIBTPHI,  MOTJOMIAIOIIME  BO30YXKJAIOIIUNA  CBET,
HaO0JIOIaTh CPABHUTEIILHO CJIa00€ JIIOMUHECIIEHTHOE CBEYCHHE.

YerpoiicTBO (hiIyopeclieHTHOr0O MHKPOCKOIIA M IpaBuia padoThl ¢ HUM
OTINYAIOTCSA OT OOBIYHOTO CBETOBOTO MHKPOCKOTA B OCHOBHOM CJICIYIOIIUM: B
ONTUYECKYI0 CXEMY MHKPOCKOMa BBOJSATCS 1Ba cBeTormibrpa. OauH M3 HUX
MOMEIIAIOT Tepea KoHAeHcopoM. OH MpOMyCcKaeT OT MCTOYHHUKA-OCBETHTENS
U3ITy4eHUE TOJIBKO TEX JIJIUH BOJIH, KOTOPBhIE BO30YXKTAIOT JIFOMHUHECIICHIIUIO
aubo caMoro oOBekTa (COOCTBEHHAs JIFOMUHECICHIUS), JIMOO CHEIUaTIbHbBIX
KpacuTesiel, BBEAEHHBIX B IIpenapar M MOIVIOMEHHBIX €ro YacTULaMU
(BTOpHYHAsi JIOMUHECUEHLUs). BTtopoil cBeTOoOUIbTp, KOTOPBIA YCTaHOBIJIEH
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nocie OOBEKTHBA, MPOMyCcKaeT K ria3y HaOmoaarens (wiM  Ha
(OTOUYBCTBUTEIBHBIN CJIOI) TOJIBKO CBET JIIOMUHECLIEHLIUY.

OnTrka 0OBEKTUBOB (IyOPECHEHTHOIO MHMKPOCKOIA M3TrOTaBIMBAETCS
U3 HEJIIOMUHECHHPYIOUIMX COPTOB ONTHYECKOTO CTEKJIA M  CKIECHUBACTCS
CHELMAJIbHBIM HEJIOMUHecHupyommm kiaeeMm. [Ipu pabore ¢ oObekTHBaMU
MacJasHOM HMMEpPCUM HCIIONB3YETCS HEIIOMHHECLUPYIOIEe HMMEPCHOHHOE
MacJo.

JIXOMMHECHEHTHBIM MUKPOCKOI YCTAaHABIMBAIOT B 3aTEMHEHHOM YacTH
KOMHATBI Ha MPoYHOM ctosie. ClielyeT CKIIOYUTh BUOPALIMIO, KOTOPast CO3/1acT
NIOMEXHU, YTO OCOOCHHO CKa3plBaeTcs mpu MukpodororpapupoBanuu. B
MOMEIICHUH JOJKHA OBITh XOpOIIasi BEHTWISILNS, YCTPAHSIOIIAs BPEAHBIE Ta3bl
OT MCTOYHMKA cBeTa. Jlamma JOCTUraeT moJIHOM CHIIBI cBeTa uepe3 5-10 MuH
mociie BKJIIOUEHUS, €CIM CHiia ToKa mpu padorte paBHa 4-5 A. IloBropnoe
BKJIFOYECHME JIAMIIBI, BO3MO>KHO, TOJIBKO ITOCIIE €€ OXJIAXKICHUS.

Puc.21 Ilpenapar pukkercuii B
JIOMUHECIIEHTHOM MUKPOCKOIIE.

[TockoJibKy OOJBIIMHCTBO MUKPOOPTaHU3MOB HE 00Jaal0T COOCTBEHHOM
JIOMUHECLICHIIMEH CYIIECTBYET HECKOJIbKO CIOCOOOB HMX OOpabOTKU IS
HaOmoneHust B (uyopeciieHTHOM — MuKpockome. [lpexae Bcero, 3To
(bIyOopOXpOMHUPOBAHHUE - OKPAIIUBAHUE CUIILHO Pa3BEICHHBIMU (10 HECKOJIBKHIX
MUKpPOTpaMM/M) pacTBOpaMu bayopecuupyromumux KpacuTenen
(bayopoxpomoB). DiayopeclieHTHasE MUKPOCKOIHUSI IO CPABHEHUIO C OOBIYHOM
MI03BOJISIET:

e COYETATh IIBETHOE U300paKEHUE U KOHTPACTHOCTH OOBEKTOB;
e U3y4YaTh MOPQOJIOTHIO KUBBIX U MEPTBBIX KIETOK MUKPOOPTaHW3MOB B

MUTATEIBHBIX CPENIaX M TKAHSAX JKUBOTHBIX U PACTCHUMH;

e HCCIEA0BaTh KJIECTOYHBIE MUKPOCTPYKTYPHI,

e OmpenensiTh PyHKIMOHATBEHO-MOP(}OIOTHIECKHE N3MEHEHUS KIIETOK;

e HCIOJB30BaTh (IYOPOXPOMBI TMPU HMMMYHOJOTHYECKUX pEAKIUIX U
nojcyeTe OakTepuil B 00pas3iiax ¢ HEBHICOKMM UX COJICPKAHUEM.

B MEIUIIMHCKOM  MHUKpOOWOJIOTMU  TPUMEHSIIOT  JBa  METoJa
JIOMHUHECIICHTHOW MHKPOCKOIHH: (hJIyOPOXPOMUPOBAHUS U (PITyOPECIHPYIOITUX
aHTUTeN. MeTton  IIyopOoXpOMHUPOBAHHMS  IMOYTH HE  OTJIMYAeTCS  OT
OOIIEU3BECTHBIX METOJIOB OKpAIllMBaHUS AHWUIMHOBBIMH KPACUTCIIIMH, XOTS H
TpeOyeT MeHbIlIe BpeMeHH (A0 MUHYTHI). B GakTepuosiornu OH NMpUMEHseTCs
KaK METOJ[ JIIOMHUHECIIEHTHOTO BBISIBJICHUS BO30YyIUTENS TyOepKyJesa, Jis
JUATHOCTUKU TakuX WHQPEKIUOHHBIX (QopM, Kak audTepus, TOHOpeS,
BO3BpaTHbI TU( u 1p. Ha TIOMHUHECIIEHTHOM MHKPOCKOIE TPOBOAST
(GEeHOTUNMYECKUH aHaIN3 KIIETOK MepudepruvIecKol KpoBH, KOCTHOTO MO3Ta U
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TKaHEW Ha HaJW4Yue MOBEPXHOCTHBIX AHTUIE€HOB C NOMOIIBI0 MOHOKJIOHAJIBHBIX
aHTUTEN (JUArHOCTHKA EPBUYHBIX U BTOPUYHBIX UMMYHOAE(PUIIUTOB, JIEUKO30B
U T.1.), OUEHKY (YHKIIMOHAJIbHOW aKTHUBHOCTH (HParOUUTHPYIOIIMX KIETOK
KpPOBHU.

B COBpeMEHHBIX  MHMKpPOCKONAxX  NPHUMEHSETCS  HOBBIA  METOJ
¢dyopecuentHoit Mukpockonuun — FISH, koraa npenapaTsl MapKUpyrOTCs ISl
«MHOTOKpaTHOW» (iayopecueHuuu. B 3ToM ciaydae pasnuyHble CTPYKTYpPBI
O0BEKTa CBETATCS C pa3HOM IIMHOW BOJHBIL. VX MOXHO paccMaTpuBaTh IO
OTZAEJIIBHOCTH C TMOMOIIBIO COOTBETCTBYIOIIMX CBETOACIMTENBHBIX IIACTUH H
3anuparonmx QuibTpoB. B MHKpockomax oOecmednBaeTcs BO3MOKHOCTD
OJTHOBPEMEHHOTO HAONIOJIEHUSI [BYX WJIH TpeX MAapKUPOBOK B OJHOM

U300paKeHHH.

JlromuHecnieHus ~ HaOmiomaercs B BuUAe  (IIyOpECUEHIMH WU
dbocdopectieHIIn.

dnyopecueHMs — CBEUYCHHE, BO3HUKAIONIIEE B MOMEHT OOJIydYeHHS

BO30YXKJAIOIIMM CBETOM W Ipekpamarorieecs cpasy (ot 10~9 mo 10~7c¢c) mocie
€ro OKOHYaHHS.

dochopeciieHIInsT — CBEUYSHHUE, MPOIOIKAIOIIECECS JIUTSIBHOE BpeMs U
110 OKOHYAHUH TIpoIIecca BO30OYKICHHUS.

iy e )
2

Puc.22. M306paxkenuss MUKPOOOBEKTOB C (hTyopeCICHITUEH.

OTtaenbHbIE MOJEJIU MUKPOCKOINOB, HCIOJIb3YEeMbIX JIJI1 BHINOJIHEHUSA
JIA00PATOPHBIX MCCIET0BAHUIM

B nmaGopatopHbIXx  HCCIENOBAHMSIX  HCIOJB3YIOT  Pa3IMYHBIE  MOJEIH
MHUKPOCKOIIOB, B TOM 4yucie Mukpockonsl ToproBoid Mmapku « MUKPOME]».

JlaGopaTopHbie MUKPOCKOIbI

Mukpockornbl  1a00paTOpHbIE HUCHOJIB3YIOTCS B Pa3IMYHBIX 00JacTsIX
MEIUIIMHBI, B OWOJOTUM, OOTAaHWUKE, XUMHUM U JIPYTUX OOJIACTSIX HAYKH.
Hcnonb3yercss  mpu  JUArHOCTUYECKUX  HUCCIENOBAHMUSX B KIMHHUKAX
U OONBHUIIAX, a Takke JUIsl ydyeOHbIX weneid. JlabopaTopHble MHUKpPOCKOIBI
npefHa3HaYeHbl g HaOmoAeHuss W MOPQOJIOrMYECKUX HCCIEAOBAHMIMA
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nperaaparoB B MPOXOAAIICM CBCETC IO MCTOAY CBCTJIOIo IIOJIsA, a TAKXKC II0
MCTOAY TEMHOTI'O ITOJIA ¢ KOHACHCOPOM.

Ha MHUKPOCKOIIC  MOKHO HN3y4aThb OKpAaIlICHHBIC N HCOKPAIICHHBIC
OMOJOTHYECKHE OOBEKTHI B BHAC MAa3KOB U CPC30B.

2
P o

Puc. 23.1 Muxkpockorn Puc. 23.2 Muxkpockor
MOHOKYJISIPHBII OMHOKYJISPHBIIA
Muxkpomen - 1 Muxkpowmen - 2

B 0CHOBHOM KOMIUIEKT MHKPOCKOIIA BXOJAT OKYJISAPHI C yBenuueHueM 10x
u 16x.

MUKpOCKOIT YKOMIUIEKTOBaH 00beKTHBaMH ¢ yBenmmueHueM 4x, 10x, 40x,
100x. Ha xopmyce kakaoro o0beKTHBa HarpaBUpPOBaHbl JMHEHHOE YBEIMUYCHHE
U YHUCIIOBasg amepTypa U UMEETCS I[BETOBAas MAapKUPOBKA, COOTBETCTBYIOIIAS
yBennuennto. OobexTuB 100X paccuuTan Ha paboTy C MaCJISTHOM UMMEPCUEH.

O60bexTuBbl yBenmmueHueM 40 u 100 UMEIOT NPYXUHSILYIO ONpaBy s
MPEIOXPAHEHUsSI OT MEXaHUYECKOTO TOBPEXKIEHUSI (POHTAIBHON JIMH3BI
00BEKTHBA U OOBEKTA.

JIroMuHeCcHeHTHbIEe MUKPOCKOIIbI

Mukpockon TPUHOKYJISIPHBIN
JFOMUHECLEHTHBIN IpeaHa3HAYeH TUTSL
WCCIIEAOBAHUM MaJIOKOHTPACTHBIX KJIETOYHBIX
KyJbTYp TKaHEH, OCAAKOB JKHUIKOCTEH U T.IL.,
HAXOJAIIMXCS B CHEHUAIBHOM  TOCYJE.
HccnenoBanust 0OBEKTOB  MPOBOASTCS B
IIPOXOAIIEM CBETE II0 METOLY CBETJIOrO ITOJIA
U (a3oBoro KOHTpacTa, a TaK e B CBETE
BUJUMOM JTIOMHUHECIICHIINH.

Puc. 24 Muxpockon
MUKPOME/] 1 JIIOM
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Honﬂpmaunonﬂme MHUKPOCKOIIBI

Puc. 25 Muxkpockon

MUKPOME/] ITOJIAP 1

I{n¢dpoBbie MUKPOCKONBI

[IpenHazHaueHsbl JUISL BU3YaJIbHOTO
HAOJIIOJICHUS! W HCCJIENOBAaHUS HEMPO3pauyHbIX
OOBEKTOB B OTPAKEHHOM IOJSPU30BAHHOM U
OOBIKHOBEHHOM CBETE€, a TaKXe IPO3payHbIX
OOBEKTOB B MPOXOJALIEM CBET€ IPU MaJbIX
YBEJINYECHUSIX.

[Ipsimoe cTpoeHHE MHKPOCKOIA ITO3BOJISIET
UCCIIEI0BAaTh TOJIBKO TOHKHUE MJIOCKHE OOBEKTHI.

Hudposbie MUKPOCKOITBI HIUPOKO
MPUMEHSIOTCS B OMOJIOTUM, XUMHUU, MEIUIIHHE.
[MudpoBoit Mukpockon nepenaetr U300pakeHne Ha
BCTPOCHHBIN KK-gucnnei. UYepes USB
COCIMHECHUE M300pakKeHHE MOYKHO TIepenaBaTh Ha
9KpaH KOMITBIOTEpa WJIM HOYTOyKa — 9TO JeacT
MPOIIECC HCCIACAOBAHUS YIOOHBIM W HATJISTHBIM
Jaxe [ rpynnbl  HaOmomarene  (mudpoBoe
yBenuuenue 10 500 kpar).

Puc. 26 MUKME]J[ LCD

Bonpocwt ona camonoozomoexu:

1. Kakue cymiecTByIOT pa3HOBUIHOCTH METOAa cBeTJIoro mnoss? B uem ux

otTiimyue?

2. UTo 3aMEHSIOT B OOBIYHOM MHKPOCKOIIE JJIsl TIPOBEICHUS TEMHOOJIbHON
MHUKpockonuu? B yem HegocTaTok 3Toro Meroaa’?

w

Kakune 00beKThI T03BOJISET N3y4aTh METOT (ha30BOT0 KOHTpacTa?

4. Ha xakoM CBOICTBE BEIIECTB OCHOBaHA JTIOMUHECIICHTHAS] MUKPOCKOITHS?
Kaxoe n3o0pakeHue gaet JIOMUHECIICHTHAsT MUKPOCKOTIHS?
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Camocmoamenvnaa paboma:

CocraBbTe cpaBHUTENbHYIO Tabnuily «CoBpeMeHHbIE JTaOOPATOPHBIE METOIbI
MUKPOCKOITU.

Tecmul ona camokonmpon:

Bb16path 01MH NpaBUIIbHBIA BAPUAHT OTBETA.
1. VBEJIMMEHUE MUKPOCKOIIA OITPEAEJIAETCA
a) YBEJIMYEHHUEM OKYJIsipa
0) yBelIMYeHUEM OOBEKTHUBA
B) CYMMOMH: yBEIMYCHHUE OKYJISIpa + YBETUUCHUE ObbEKTHBA
T') TPOW3BEACHUEM: YBEIMUCHUE OKYJIsipa * yBenmnueHne 0ObeKTHRa
2. OIITUYECKAS YACTbh MUKPOCKOITA
a) KOHIEHCOP
0) MHKPOBHHT
B) BHWJIKA 3epKajia
I') MPEIMETHBIN CTOJIUK
1) IITaTUB
3. MEXAHUYECKAS YACTh MUKPOCKOITA
a) JIUH3bI
0) 3epkayio
B) OKYJISIp
I) MakpOBUHT
1) OOBEKTHUB
4. YBEJIMYEHUE OFBEKTUBA JIJI9 PABOTHI B UMMEPCHOHHOM
CPEJIE
a) x 8
0) x 20
B) x 40
r) x90

5.HA PUC. 11O BOITPOCOM OBO3HAYEHO

a) Tyoyc

0) TyOycoaepkarelb
B) OOBEKTHUB

I') OKYJSIp

1) KOHJICHCOP
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6.HA PUC. 11O BOITPOCOM OBO3HAYEHO

a) OOBEKTHUB
0) OKyJIsIp
B) KOHJICHCOP
r) Tyoyc
1) PEBOJIbBEP

7. YCTAHOBUTH COOTBETCTBUE MEX/TY HACTAMU MUKPOCKOIIA
N NX HASHAYEHWUEM

1. HampaBisIET CBET Ha OOBEKT a) 3epKajio

2. cOCpenoTayrBaeT JIydd CBETa Ha OOBEKTE 0) KOHJIEHCOD

3. co3l1aeT yBEJIMUYECHHOE N300pakeHue B) OOBEKTUB
I') peBOJbBEP
1) Tyoyc

Br10paTh HECKOJIBKO MPAaBWIILHBIX BAPUAHTOB OTBETA.
8. OCBETUTEJIbHBIE HACTU MUKPOCKOITA
a) 3epKajio
0) oKyJsip
B) KOHJIEHCOP
r) OOBEKTHUB
1) TyOyc
9. YBEJIMUMBAIOIIME YACTU MUKPOCKOIIA
a) OOBEKTHUB
0) TyOyc
B) pEBOJIbBEP
r) OKYJSIp
1) KOHJICHCOP
10. JlomoaHuTeE.
OBBEKTHB HA x8 1 OKVYJIAP HA x10 JAIOT OBILIEE YBEJIMYEHUE
MUNKPOCKOIIA B ... PA3.
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5. PACTBOPBI

3nauenue memot

PacTtBOpel pa3HBIX BEIIECTB B BOJAEC M OPraHUYECKUX PACTBOPUTEIAX
IIMPOKO HCHOJIB3YIOTCS B JIAOOPATOPHOW NMPAKTUKE, IMOATOMY MEAMIIMHCKOMY
71a00paTOPHOMY TEXHHUKY HEOOXOAMMO YMETh T'OTOBUTH PAcTBOPBI PA3IUYHBIX
KOHLIEHTpauui. PacTBOpbl TEXHUYECKHX W AHAIUTUYECKUX KOHICHTPALUN
TpeOyIOT pa3HON TEXHUKU NPUTOTOBIECHUS. PacTBophl, TpeOyromue BbICOKON
TOYHOCTH MPUTOTOBJIECHUS, HA3BIBAIOTCS PACTBOPAMU C AHAIUTUYECKHUMHU
KOHLEHTpauusMu. Takue pacTBOpPbI TOTOBATCS C HCIOJIb30BAHUEM TOYHBIX
pacyeToOB, AaHAJIMTUYECKUX BECOB, CIIEIMAIBHON MEPHOU MOCY/IbI.

3HAMb:

- CMOCOOBI BRIPAKECHUS TPUOJIU3UTEIBHBIX, AHATUTUYECKUX KOHIICHTpaIui
PacTBOpPOB;

- pacueTHbie (OpPMyJbl PACTBOPOB MNPUOIUZUTEIBHBIX, AHATUTHUYECKHX
KOHILICHTPALUM;

- IIPaBHIIO «KKpECTa» OJIA p336aBJ'I€HI/ISI PaCTBOPOB;
- IIpaBHJIa IIPUT'OTOBJICHUA PaCTBOPOB HpI/I6HI/I3I/ITeJIBHI)IX KOHHGHTpaHHﬁ;

- 1abopaTopHYIO ocyay TUISt MPUTOTOBJICHUS pacTBOpPOB
NPUOIU3UTENIBHBIX  KOHIICHTpAIUi;
ymembp:

- pacCUMTHIBATH HABECKH BEIIECTBA W PACTBOPUTEIA JJISI IPUTOTOBIICHHS
PacTBOPOB MPUOIU3UTENBHBIX, AHATUTUYECKUX KOHLEHTPAIUI;

- T0JIb30BaThCSA CHPABOYHOM JMTEpaTypol (OmpeleseHue pacTBOPUMOCTH
BEILIECTB B PA3JIMYHBIX PACTBOPUTENSAX MPU PA3TUYHBIX TEMIIEPATypax).

Kpam Koe coOepofcaHue memol

BaxHeimen xapakTepuCTUKOW PacTBOpa SIBIIIETCA €r0 KOJIWYECTBEHHBIN
coctaB. OTHOCUTENBHOE COJAEpP)KAHUE PACTBOPEHHOTO BELIECTBA B PaCTBOpE
HA3bIBAIOT KOHLIEHTPAIHEH.

CymiecTBYyIOT — pa3iuyHble  CHOCOOBI  BBIpQKEHUS  KOHIICHTpAIlUU
pacTBOpPOB: B MAacCCOBBIX JOJIIX PACTBOPEHHOIO BEHIECTBA, MOJAX Ha 1,
AKBUBAJICHTAX Ha 17, rpaMMax Wjiv MHJIJIMTpaMMax Ha 1M pactBopa.

Pacuérbl, npuMeHsieMble PU IPUTOTOBJICHHUH PACTBOPOB TEXHHUYECKOM
KOHIEHTPAIUH
MaccoBasi 10J1s1 pACTBOPEHHOT0 BEIIeCTBA ((My.,,) BEIPAKAET OTHOIIICHUE
MaccChl PAaCTBOPEHHOTO BEIIECTBA (My.p,) K 00IIEH Macce pacTBopa (My-pa)-

1. HaxoxxaeHrne MaccoBOM JA0JIM paCTBOPEHHOTO BEIIECTBA
© = My, /M,y *100% (1)

2. HaxoxaeHne Macchl paCTBOPEHHOTO BEILIECTBA MO0 U3BECTHOM MacCOBOM /10J1€
BEIIESCTBA
My-pa™ Q)B-Ba* mp-palloo% (2)
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3. HaXO}KI[CHI/Ie MacCChl paCTBOPHUTECIIA
mp-nﬂz mp-pa' Mg-pa (3)

4. Ilepecuer maccel B 00b€M U HAOOOPOT
m(H,0)=p*V, rne p(H,O)= 1r/mn  (4)

[IpumepHoOE pelieHue 3aaau

Breraucnuth Maccy coii 1 00beM BOJIbI, HEOOXOAUMBIE 1Sl puroToBiieHus 40 r
pactBopa NaOH c¢ maccoBoit goseit 5%.

JlaHo:
Mp-pa = 401 1. Maccy coiu MOKHO HalTH 1o popmyiie
®% = 5% (2)

Haiitu: m(NaOH), V(H,0)
m(NaOH)= m,.,,* o(NaOH) = 40*5 = 2r.
100 100
2. Maccy BofbI (pacTBOPUTEIIS) BBIYHCITUM 10 (hopmyiie (3):
mp-nﬂ: mp-pa' M;-pa
m(H,0) =40 —2,04=38,16r, 1.k. p(H,O)=1, T0o 38,161 OynyT 3aHUMATH
V=38,16Mu1.

[Mpurotosuts 150M1 pusronorundeckoro pacteopa (0,9% NaCl).

JaHo:
V=150mn 1. Haxogum maccy pactBopa
o= 0,9% mpp,= p*V=1*%150=150r
p=1r/(:M3 2. HaxoguMm maccy BelecTBa
Hatitu: m(NaCl), Mppa= ©*m,.,,  0,9%150
V(H,0) 100 = 100 =135r

3. Haxoaum maccy BOJibl
m(H,0)= 150 —1,35= 148,661, 1.k. p(H,O)=1, TO
148,66r OyayT 3anumath V=148,66 M.

Kpucramaoruaparsi

KpucramnoruapaTsl — 3TO KpUCTAUVIMYECKUE BEUIECTBA, COAEPKALINE MOJIEKYJIIbI
BOJIBI. Bony, BXO/IALLYO B COCTaB KPUCTALUIOTHAPATOB,
HA3bIBAIOT KPUCTAJJIU3AIMOHHOM.

DopMyJIbl HEKOTOPBIX KPUCTAJLUIOTHAPATOB:

Kpucramnoruapar cynsdara menu(Il) (megasiii kymopoc) CuSO, - SH,0.
Cynwdart xkenesa (xkene3Hbii kymopoc) FeSO, - 7H,0.
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Cynwdat kansius (rurc) CaSO, - 2H,0.

KapOonat Hatpus (kpucrammyeckas coga) Na,COsz - 10H,0.
Cynbdat maraus (anriuiickas (ropbskas) coiab) MgSO,*7H,0
Cynbdat HaTpus (rinayoeposa coib) Na,SO, - 10H,0
Terpabopar Harpus (Oypa) Na,B,07 - 10H,0O

[IpumepHoe penieHue 3a1au

[TpuroroButs 100r 5% pactBopa MgSO, u3 kpucramioruapara MgSO,*7H,0.

JlaHo: 1. [TpousBeném pacu€t a1t 6€3BOTHOMN COJIH.
My-pa = 100T o(MgSO,4) = m(MgSQO, )
0% =5% Mppa  *100%
Haiitu: m(MgSO,4*7H,0),
V(H,0) m(MgSO4)= My, * @(NaOH) = 100*5 = 5r.
100 100

2. Brruucnsiem maccy kpuctaimoruapara MgSO,*7H,0 Heobxoaumoro s
PUTOTOBJICHHSI PACTBOpA.

PaccunteiBaeM MomsipHBIE Macchl 0€3BOTHOM COJIM U KPUCTAIUIOTHApaTa.
MonsipHast Macca KpUCTaJUIOTHIpaTa:

Mr(MgSO,*7H,0)=120+126= 246r/mM011b

Mr(B-Ba)=1mouib B-Ba 2461/M0b * 1MONBE=2461

MomnspHast Macca 6€3BOJTHOM COJIH:
Mounspuas macca Mr(MgSO,)= 120r/monp* 1Monp=120r

Paccyxxnaem cienyromum o0pa3om:

B 246 MgSO4*7H,0 — conepxurcs MgSO, 120r

B X(r) MgSO,*7H,0 — conepxkxutcs MgSO, St

CocrapiiieM MPONOPUUIO U HAXOIUM
X=246*5/120=10,251

3. PaccuutsiBaeM HEOOXOAUMBIN 00BEM BOJIBI
m(H,0)= my_,,- My.5,= 100 — 10,25= 89,75r
T.K. p(H20)= 1, T0 89,751 Oynyt 3anumars V=89,75m1.

T.0. JUIsl IPUTOTOBIICHUS HEOOXOAMMOTO pacTBopa pactBopsitor 10,251
MgSO4*7H,0 B 90M BOABL.

BbIusciIeHHSsI 10 «ITPABUJIY KPecTa»
Jnst  mosydeHWss pacTBOpa C 3aJaHHOM wmaccoBoil  gorneit (%)
PacTBOPEHHOTO BEIIECTBA MyTEM CMEIIMBAaHHUS JBYX PAacTBOPOB C WM3BECTHOM
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MAaCCOBOM J0JIEM PACTBOPEHHOI'0 BEIIECTBA IMOJIb3YIOTCS IUArOHAIBHONW CXEMOU
("mpaBuio kpecta").
CyIIHOCTB 3TOTO METOJIa COCTOMT B TOM, YTO IO JWATOHAIN W3 OOJIBIICH
BEJIMYMHBI MaCCOBOM JIOJIU PaCTBOPEHHOTO BEIIECTBA BEIYUTAIOT MEHBIIIYIO.
a Cc—B
\ /
C
[\ rie a — Oojplnas, B — MEHbIIAs, C
B a—Cc  HCKoMas MaccoBas JIOJIST (%)
PacTBOPEHHOTO BEIIECTBA B PaCTBOPE

Pasznoctu (c-B) M (a-Cc) MOKa3bIBAIOT, B KAKUX COOTHOIICHUSX HYKHO
B3SITh PACTBOPHI A U B, YTOOBI MOJTYYUTh PACTBOP C.
Ecmm i paz0aBiieHuss B Ka4eCTBE MCXOHOTO PACTBOpPA HMCIIOIB3YIOT YMCTHIN
pactBopuTenb, Hampumep, H,0, To koHmeHTparms ero mpuHumaercs 3a 0 u
3aITUCHIBACTCS C JIEBOM CTOPOHBI JUArOHAILHON CXEMBI.

[IpumepHoOe penieHue 3aaau

1. Tpebyercs npuroroButh 8% pacTBop xyopuaa kanus u3 20% pactsopa.
CocraBiisieM cxemy:
CreBa munieM KOHIIEHTPALMU UMEIOIIUXCS pacTBOPOB: 20% MCXOIHBINA PACcTBOP
u 0% Boza, B cepeHE MUILIEM KOHIIEHTPALUIO PacTBOPA, KOTOPOH HYKHO
IIPUTOTOBUTH

20
8

0
[IpaByt0 CTOPOHY CXEMBbI MOJYYUM, BEIYUTAS 110 JUATOHAIHA U3 OOJIbIICH [IUPHI
MmeHbIryto: 20-8=12 u 8-0=8
20 8 2
O% 12 1 3

Hagepxy cnpaBa nonxyunm HeoOxoaumbiii 006EM 20% pacTtBopa, a BHU3Y
cripaBa-00bEM BOJIBI.

CrnenosarenbHo, sl noiaydeHus 8% pacTBopa HYKHO B3SiTb 8 4acTeil
20% pactBopa u 12 uacrteit Boabl. Mnu cokpamas 3t 1udphl, TOIyduM: 2
yactu 20% pacTBopa v 3 4acTH BOJIBI.

Orta cxemMa [aéT TPUONMBUTENBbHBIC pe3ynbTaThl. bojee TodHbBIE
pe3yabTaThl MOXHO TMOJYYUThb, MPOBEAS pacu€T ¢ YUYETOM IUJIOTHOCTH
pactBOpoB. OmHAKO KXl PabOTHUK JTAOOpaTOPUU MOJDKEH 3HATh, KOTJa

HYy)KHa TOYHOCTh B BBIYMCICHMH, a KOTJa MOXXHO  ITOJIh30BaThCA
NpUOIM3UTENIbHBIMY b paMu 0e3 yiepoa AJisl pe3yJIbTaToB pabOTHI.
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2. Cxonbko rpamm 14% u 4% pacTtBopa cepHON KUCIOTHI HAJO B3STh IS
npurorosyenus 200r 10% pactsopa.
14% 6u | 3

10%
4% 4aq | 2
CrnenoBarenbHo, s noxydeHus: 10% pactBopa HykHO B34Tb 6 yacteit 14%
pactBopa u 4 yactu 4% pactBopa. Mnu cokpaias 3T Hudpsl MOITyIUM
COOTHOIIEHHE 00bEeMOB: 3:2.
OmnpenenseM Maccy KakJoro pacTBopa 1o ¢popmyiie:

Mp-pa = YHACTIO YACTEU * M3

CyMMY 4YacTeu
Mp-pa (14%) = 3 *200/5 = 120r
Myp-pa (4%) =2 *200/5 = 80r

Otgert: miig npurotosieHus 200r 10% pacTBopa cEpHOM KUCTOTHI HAJIO B3SITh
80r 4% pactBopa u 120t 14% pactBopa.

Oco0eHHOCTH pacyeToB NPHU MPUTOTOBJIEHUN PACTBOPOB TEXHUYECKOM
KOHIEHTPALUH

- KOJIMYECTBO PACTBOPSIEMOIr0 BEUIECTBA PACCUUTHIBAIOT C TOUHOCTHIO JI0
JECATHIX NOJIEH;

- OpU MOACYETE KOJIMYECTBA JKUIKOCTH, JOJHM MWUIMIUTpPA HE
YYHUTBIBAIOT.

Pacyer konmmyecTBa mIeI0YM, HEOOXOAMMOIrO [UIsl TMPUTOTOBIIECHUS
pacTBOpa MPOM3BOJAT, KaK ONuUcaHo Bbime. Ho TBepaas 1ienoub COAEPKUT
MHOTO TIpUMECei, PEeKOMEHIyeTcsl OTBElIMBaTh Iuenoun Ha 5% Ooibiiue
PacCUUTaHHOrO KOJIMYECTBA.

AJITOPUTM NPUTOTOBJIEHUS] PACTBOPOB COJIeil, KPUCTAJLJIOTHAPATOB,
mesao4en

1. [loAroTOBUTH MOCYAY: MEPHBIA UWIMHAP, XWMHUYECKHM CTaKaH,
CTeKJIsIHHAA najouka. O00opyaoBaHNE: TEXHOXUMHUECKHUE UM allTeYHbIE BECHI.

2. KonuuecTBo BOABI OTMEPHUBAIOT LMIUHAPOM U NPUMEPHO 72 3TOrO
00bEMa BBUIMBAIOT B XUMUYECKUH CTaKaH.

3. Ha Becax oTBemMBalOT pacCUMTaHHOE KOJIMYECTBO COJIU U MEPEHOCAT B
XUMHUYECKUN CTaKaH, B KOTOPOM OYyAyT MPOU3BOAUTH PACTBOPEHHE.

4. IlepeMenIMBalOT 10 TMOJHOTO PAacTBOPEHUs, (MPU MEPEeMENIMBAHUU
pPacTBOPOB CTEKJISIHHOM MajOYKOW HE CTy4yaTh O Kpas U JHO CTaKkaHa) 3aTeM
JIOJIMBAIOT OCTABIIIYIOCS BOJLY.

5. PactBopel XxpaHAT B OyThUIAX COOTBETCTBYIOIIETO pa3Mepa C
nogoOpaHHoi npoOkoi. Eciau pacTBOp TOTOBHUTCS B HEOOJBIIOM KOJHUYECTBE,
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KOTOpO€ OYyJEeT HCIOJNb30BAHO B TEUEHUH pabOyero [Hs, MPUTOTOBJICHHBIH
PacTBOpP MOYKHO OCTaBUTh TaM, TJI€ OH ObLI IPUTOTOBJIEH.

AJITOPUTM NPUTOTOBJICHUS PACTBOPOB KHCJIOT

1. IlogroroButh mocyay: 2 MEPHBIX IWIMHApPA, XUMUYECKHI CTakaH,
BOPOHKA.

2. OTMEpUTH MEPHBIM LIUJIUHAPOM KUCIIOTY U IUCTUILUIUPOBAHHYIO BOJLY.

3. B xumMuueckuii ctakaH HaJMBAIOT PACCUMTAHHOE KOJMYECTBO BOJBI, a
3aTeM TOHKOM CTpYyei, MOCTETNEHHO, MPU MEepeMeIInBaHUN TOOABISAIOT HYKHOE
KOJIM4eCcTBO KUCIOTHL. IIpu pa3daBiieHun KMCJIOTY JBIOT B BOAY!

4. PacTBOp OCTYXaloT.

Pacuétbl, npuMeHsieMble NPU MPUTOTOBJIEHNH PACTBOPOB AHAJIUTHYECKOM
KOHUEHTPAUH

MoJsipHasi KOHUEHTPALUA
MomnsipHasi KOHLIEHTpAIUs TOKA3bIBAET YMCIIO MOJIEW pacTBOPEHHOTO BEIIECTBA
B 111 pacTBOpa. MOJISIpHYIO KOHIIEHTPAIMIO PACCUUTHIBAIOT MO (hopmyIe:
CM= m*1000/ V*M um m=CM*V*M/1000, rae
Cy — MOJIsIpHAsi KOHIIEHTPALIUSL, MOJIb/JI
V — 00BEM pacTBOpa B JIUTpPax
M — monsipHas Macca BEIIECTBA.
O0603Ha4YeHMsI MOJIIPHOCTH U Ha3BaHUE PACTBOPOB:
IM — ogHOMOJIIAPHBIN B 171
0,5M — nosyMOosIpHBIi
0,1M — neruMoNApHbBIN
0,01M — caHTUMOISIPHBIIA
0,001M — MHILITUMOTISIPHBII

MoJisipHasi KOHUEHTPAUA IKBUBAJIECHTA (HOPMAJIbHASI KOHIEHTPAIIMS)
MomnsipHasi KOHLIEHTpAIUsl SKBUBAJICHTA BbIPAKAECTCS YUCIOM SKBHBAJIEHTOB
pacTBOPEHHOIO BElIecTBa B 111 pacTBOpAa.

C,= M, ;,*¥1000/ M,*V um m=C3*V*M,/1000

C, — MoJsipHasi KOHIIEHTpaIusl SKBUBAJICHTA, MOJIb/JI

V — 00BEM pacTBOpa B IUTpPax

M>b — mossipHast Macca SKBUBAJIEHTA.

MouisipHasi Macca dKBHBasieHTa: My = M(x) * f(x), rie

M(x) — MoJIsipHasi Macca BEIIECTBa

f(x) - daxTop 2xBHBaTEHTHOCTHU (YKCIIO, TTIOKA3BIBAIONIEE, KAKYIO OO
pealbHOM YaCTHUIIBl COCTABIISICT YKBUBAJICHT)

fx)=1/Z,rne Z

U1 KUCIOT paBeH ocHoBHOCcTH Kucaotel: F(HNOs) = 1; f(x)(H,S0,) =1/2.
I OCHOBaHHMS paBHa kucioTHoctr ocHoBarus: f(NaOH) = 1, f(Ca(OH),) = 1/2
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JJIA COJ'ICI\/'I paBHa HpOI/IBBeI[eHI/IIO CTCIICHU OKHCJICHHS METaJlJila HA YHUCJIO €TI0
aTOMOB B MOJ'ICKy.TIC COJIN.
f(Na;S04) =1/1%2, f(AL(SO,)s)= 1/2*3.

[IpumepHOE peuieHune 3a1a4
Ilpucomosums 100mn 0, IM pacmeopa kapbonama nampusi.

JaHo: 1. Paccuntaem MOJISIpHYIO Maccy COJIM KapOOHaTa HaTpHs
V=100mn M(Na,COs3)= 22,9898*2+12,01115+15,999*3=106,004
C,=0,1M:

Haiitu: m-? 2. Paccantaem maccy HaBecku o hopmyre:

m=C,*V*M/1000= 0,1M*100m1*106,004/1000=1,061

Oco0eHHOCTH pacyeToB NPHU NPUTOTOBJICHHH PACTBOPOB
AHAJIUTHYECKOH KOHUEHTPAIUN

- Maccy pacTBOpPSIEMOTO BEIIEeCTBA IMOJCUYUTHIBAIOT C TOYHOCTHIO [0
4eTBEPTOro 3HaKa, a MOJIIPHBIE MAacchl OEPYyT C TOYHOCTHIO, C KOTOPOH OHU
MIPUBECHBI B CIIPABOYHBIX TaOJINIIAX;

- 00bEM PaCTBOPUTEISI HE PACCUUTHIBAIOT;

- 00b€M KOHIICHTPHPOBAHHOTO PACTBOPOB IMOJCYUTHIBAIOT C TOYHOCTHIO
710 BTOPOTO JICCATUYHOTO 3HAKA.

AJITOPUTM NPHUTOTOBJIEHHS PACTBOPA N0 TOYHO B3ATOH HaBecKe

Crioco0 mpUroToBIEHUs pACTBOPOB IO TOYHO B3SITOM HABECKE MPUMEHUM
HE JIJIs1 BCEX BEILIECTB. DTHUM CIIOCOOOM MOXHO INPUTOTOBUTH PAacCTBOPHI COJIEH,
KOTOpBIE HE COJEpKAT MPUMECEH U KPUCTAIIM3ALMOHHYIO BOAY.

1. [logroToBUTH TOCYAy: MepHas Koi0a, XUMUYECKUWA CTakKaH.
ObopyaoBaHue: aHATUTUYECKUE BECHI.

2. Ha ananmuTuyeckux Becax B3ATh PACCUMTAHHYI0 HABECKY BEIIECTBA,
MOJIJIEXKALIETO PaCTBOPEHUIO.

3. B mepHy10 K0510y BCTaBUTh BOPOHKY U Y€pe3 Hee BCHIMATh OTBEIICHHOE
KOJIMYECTBO BEIECTBA.

llepecvinams HaAO0O oOyYeHb AKKYpamuo, uYmoOvl He HpOCLINAmMb MUMO
KONObl HU 00HOU Kpynunku. Ocmamru mujamenbHo CMbl8arom U3 NPOMulEAIKU 6
B0POHKY OUCMUTLIUPOBAHHOU 8000

4. OOMBIBaIOT BHYTPEHHHE CTEHKH BOPOHKH, CIIE/IS 32 TEM, YTO ObI oO1ee
KOJIMYECTBO BOJIbI, MCIIOJIb30BAaHHOE I OOMBIBAHUSI 3aHUMAJIO HE Ooiiee Y2
o0Bbema KOoJIObl.

5.B  konbe, OCTOpOXKHBIM  BpamiaTeIbHBIM  JBIDKCHHEM  HE
nepeBopaurBas, NEPEeMENINBAIOT COJAEPKUMOE 10 TeX Iop, IOKa HaBecKa
MOJIHOCTBIO HE PACTBOPHUTCSL.

6. [Tocie 3TOro AOBOJAT PACTBOP 0 METKH JUCTUIUIUPOBAHHOW BOJIOHN H
MEPEMEITNBAIOT COJIEPKUMOE KOJIOBI.
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AJITOPUTM NMPHUTOTOBJIEHHS PACTBOPA MO NPUOJIU3UTEILHOI HABeCKe
BoabmMHCTBO coJieil, Bce 1IeI0Ur TOTOBAT TOYHON KOHIEHTpPAIMH, HO MO

HpH6HH3HTCHLHOﬁ HaBCCKC.

I[JISI IMOJIYYCHHUA TaAKOIro pacTBOpPa Ha TCXHOXHMHUYCCKHX BC€CaAX 6epyT

PaCCYUTAHHYIO HABCCKY C TOUHOCTBIO 10 BTOPOTO ACCATHYIHOI'O 3HAKA.

PacTBOpsitOT HaBeCKy B MEPHOM KOJI0O€.
TOUHYI0 KOHLIEHTpAUMI0 MPUTOTOBIEHHOIO pacTBOpa YCTaHABIIMBAIOT

TATPOBAHUEM.

AJITOPUTM NPUTOTOBJIEHHSI PACTBOPA METOA0M Pa30aBJieHUSA
OO0BEM pacTBOpa MpU MPUTOTOBICHUH PACTBOPOB METOJOM pa3daBiICHUSA

paccunTthiBaroT o popmyrne C,Vi= C,V,

1. IlonroroBuTh TOCYAy: TpadyupoBaHHAs MHIETKA, MepHas KoJioa,
BOPOHKA, XUMUYECKUN CTaKaH.

2. B mepHyto kon0y HanuTh 1/3 06bema BOJIBI.

3. 'pagyrpoBaHHyIO MUIIETKY POMBITH BOJIOH, 3aTEM PaCTBOPOM, KOTOPBIi
OyIyT OTMEpHUBATb.

. 'pagynpoBaHHOM MUMETKON OTMEPUTH PACCUUTAHHBIN 0O0BEM PacTBOpA.

. [lepeHecTn oTMEpEHHBIN 00BEM B MEPHYIO KOJIOY Ye€pe3 BOPOHKY.

. JloBect 00BeM B Kko0jO€ 10 METKH AUCTUUIMPOBAHHON BOJOW W
nepemMeniaTh COAEPKUMOE KOJIOBI.

o O1

Bonpocwt ona camonoozomoeku:

1.

2.

S

~

HazoBute cnocoObl BbIpaK€HUS MOPUOTUZUTETBHON  (TEXHHUYECKOM)
KOHLIEHTPALMX PacTBOPOB.

Vkaxute  pacyeTHble  (OPMYJIbI  PacTBOPOB  MPHUOIU3UTEIBHBIX
KOHI[CHTPAIUH.

KakoBbl mpaBuia pacueToB HABECKU M PACTBOPUTENS JUIsl TPUTOTOBICHUS
PacTBOPOB NMPUOIU3UTENBHBIX (TEXHUYECKUX ) KOHIIEHTPALIUA?

OOBsicHUTE TPaBUIIO «KpecTa» [Jisl pa30aBiIeHUsT pacTBOpoB. TexHuKa
0€30IacHOCTH MPU PAdOTE C KUCIOTAMHU.

PacckaxuTe aliropuT™ MPUTOTOBJIEHUS pACTBOPOB COJIEH.

KakoBbl 0COOCHHOCTM MNPUTOTOBJIEHUS pPAacTBOpoB menouer? TexHuka
0€30I1aCHOCTH MPpU PadbOTE CO MICTOUYAMH.

HazoBuTe ciocoObl BeIpaXXeHUsI aHATUTUYECKUX KOHLEHTPALUi pacTBOPOB.
[TpuBenute hopmysbl IS pacyeTa MOJISIPHON KOHIICHTPAIIUU, MOJISIPHOM
KOHIICHTPAI[UU SKBUBAJICHTA.

VYkaxure pacueTHbie (OPMYITbI PAKTOPOB SKBUBAJTIEHTHOCTH PA3IMYHBIX
BEILECTB.

10.KakoB»bI paBuia pacue€TOB HABECKH JIJIs PUTOTOBJICHUSI PACTBOPOB

AHAIMTUYECKUX KOHIICHTpALii?

11. OnummTe TEXHUKY MPUTOTOBJIEHUS PaCTBOPOB MO TOYHO B35ITOM HaBecke?
12. PacckaxkxuTe O MPUTOTOBJIEHUH TOYHBIX PACTBOPOB MO MPUOIUZUTEIHHO

B3ATON HABECKE.
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13.Kak IIPUTOTOBUTH pacTBOp TOYHOM KOHUEHTPAMM METOAOM
pazbasieHus?

Camocmoamenvnas padboma cmyoenmos:

1. I3yunTte anropuT™Mbl U pa3depuTe pellieHrne TUIIOBBIX 3a/1au Ha pa30aBiieHHe
U yIapyuBaHUE PACTBOPOB, M0 MPABUITY «KPECTa», HA PUTOTOBJICHUH PACTBOPOB
U3 KPUCTAJJIOTUIPATOB.

Tecmul ona camokonmpon:

1. [IPOLIEHT ITPUMECEMU, TTPX PACUETE KOJIMYECTBA IIIEJIOYH
JUIA TIPUTOTOBJIEHUA PACTBOPOB COCTABIJISET (B %)

a)l
0)5
B) 10
r) 15
2. UCXOJTHBII PACTBOP 1 BOJY JUIS IIPUTOTOBJIEHUA 5%
PACTBOPA NaCl 13 15% HEOBXOAMMO B34Tbh B COOTHOIIEHWUA

a)l:l
0)1:2
B) 2:1
r) 1:3
) 3:1
3. COOTHOULIEHUE NCXOJHbBIX PACTBOPOB JIJIA ITPUTOTOBJIEHU A
10% PACTBOPA KHUCJIOTHI 13 30%-HOI'O U1 5%-HOI'O PACTBOPOB

a)1:1
0)1:2
B) 1:3
r) 14
4. CTIOCOB BBIPAXKEHMS ITPUBJIN3UTEJIBHON KOHIIEHTPAIN
a) MaccoBas J10J1s
0) MOJIsIpHAsI KOHLIEHTPALIMs SKBUBAJICHTA
B) MOJISIpHAsI KOHIICHTPAITUS
T) TUTP
5. EVHULIA N3MEPEHI I MACCOBOM J1OJIM PACTBOPEHHOT'O
BEILIECTBA
a) %
0) M1
B)T
T) I/MI
6. OFBEM BOJIBI, 1)1 IIPUTOTOBJIEHUS PACTBOPA C 3AJJAHHOU
MACCOBOU JOJIEN, OTMEPSIOT
a) MEpHOU KOJIOOH
0) OropeTKoM
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B) nuneTkoit Mopa
') MEPHBIM IIWJIHHIPOM

7. HABECKY, JULIA ITPUT'OTOBJIEHIST PACTBOPA C 3AJAHHOU
MACCOBOMU NOJIEN, BEPYT HA BECAX

a) aHAJTUTUYECKUX

0) TEXHOXUMHUUYECKUX
B) TOPCUOHHBIX

') XUMUYECKHUX

8. POPMYJIA PACYUETA MACCOBO! JIOJIN BEIIECTBA

a) X="1,*Mr

6) X =+ *100%
m

p

B) X = m
M,*V
*
r) X _GTM,
1000

9. TIOCYJIA JUISI IPUTOTOBJIEHNSI PACTBOPA TOUHOM
KOHITEHTPAITIU

a) MepHas Kojba

0) XUMHYECKUH CTaKaH

B) KOHHWYECKas Kojba DpiaeHMelepa
') MEPHBIA [WIHHAP

10. OFBEM MEPHOU KOJIBHI (B JINTPAX) JIJIS ITIPUTOTOBJIEHU S
PACTBOPA 13 ®PUKCAHAIJIA

a)0,1
0)0,5
B) 1,0
r) 2,0

Cumyauyuonnuie 3a0auu:

o

1.  Paccumraiite o0vem 20%  pacTBOpa  CEpHOH  KHCIIOTHI,
HeoOxoaumon niist ipurotoyieHus: 200r 10% pactBopa.

Paccuwnraiite maccy 20%-noro u 4%-HOTO PacTBOPOB CEPHOM KHUCIIOTHI,
HEeoOXoauMbIX JIs mpurotoBiieHus 600r. 8%-HOro pacrtBopa.
CKOJIbKO MWITWJIMTPOB KOHILIEHTpUPOBaHHOU (96%) cepHOl KHUCIOTHI
(p=1,84r/cm®) TpeGyercs s mpurotoiaenns 21 0,05H pacTBOpa CEpHO
KHUCJIOTHI?

Cxonbko MWIuauTpoB 38% pacTBOpa XJIOPOBOJOPOJHOW KHUCIOTBI
(p=1,19) nyxHo B34T1bh 1751 ipurotosieHust S00miu 0,31 pactBopa?
KakoBa mosnsipHast kontientpanus 0,5H pactBopa cyibdara Meau?
KakoBa wHopmanbHasi koHueHTtpauusi 0,2M  pactBopa  xJopuaa
AIFOMHUHUSA?
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ITaJIOHbI OTBETOB HA TECTOBLIE 3aJaHuA

1. ITpuHIMIIBI OpTraHU3AIMOHHON JACITCIBHOCTH B Ja00OpaTOpUU
l.a 6.1

2.0 7.a

3.T 8.B

4.1 9.a

5.a 10.r
2.JlabopaTopHOe 000py0BaHUE M BCIIOMOTATEIbHBIC MPUHAIC)KHOCTH
1.1-1,2-6,3-r 6.a

2.0 7.a

3.0 8.B

4.a or

5.B 10.B

3. XHMHYECKUE PEAKTUBBI M CIIOCOOBI X OYUCTKH

1.8 6.a

2.a 7.a

3.r 8.0

4.0 9.a

5.6 10.8

4. MUKpPOCKOIT ¥ TEXHUKA MHUKPOCKOITPOBAHUS

1.t 6.a

2.a 7. 1-a, 2-0, 3-B
3.T 8.a,B

4.t 9.a,r

5.a 10. 80 pa3
5.PactBopsI

1.6 6. T

2.0 7. 6

3.B 8. 0

4.a 9. a

5.a 10. B
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ITaJIOHbI OTBETOB Ha CUTYAIIHOHHBIC 3ada41U

1.ITpuHIMITBI OpraHU3alMOHHON IEATETLHOCTH B JIA0OPATOPHUH

1. HempaBmibHOE XpaHeHHE U HECOOIIOACHHE MPaBUII 0€30MacHON PabOTHI C
KOHIICHTPUPOBAHHBIMH KHCJIOTaMH U IIeJI0YaMU OKa3bIBaeT pa3Jpakarolee
JIeiCTBUE HA JIbIXaTENIbHbIC MMyTH U Tia3a. Bce KOHIEHTpUPOBaHHBIE PACTBOPHI
KHUCTIOT JIOJDKHBI XPAHUTHCA B BBITSDKHOM IIKady, B CTEKISIHHOM MOCYZAE C
OPUTEPTHIMU  CTEKJISSHHBIMU KPBIIIKAMU WM TUIACTMACCOBBIMU MPOOKaMH,
MPENSATCTBYIONIMMHU BBIXOJy TOKCHYHBIX MapoB KUCIOT. KOHIIEHTpUpOBaHHBIE
PacTBOPHI IIEJIOYEH XPaHST B BBITSKHOM HIKaQy.

C neTy4ynMH, MaxXy4uMH BEUIECTBAMU U KOHIICHTPUPOBAHHBIMHU KUCIOTAMHU U
niesioyamMu  ciaeAayer paboTrarb B BBITSDKHOM — mKady C  BKJIIIOYEHHOM
BeHTWIsinKen. [lpu paboTax B BBITSKHOM IIKady CTBOpKHM IiKada ciemyet
NoAHUMATh Ha BbICOTY He Oosee 20-30 cMm Tak, 4TOOBI B miKady HAXOIUIUCH
TOJIKO PYKH, a HAOJIIOJACHHE 3a XOJIOM IPOIIecca BECTH Yepe3 CTEKIIO mKada.

2. [lpu mpUrOTOBICHUH PACTBOPOB KUCJIOT: KUCIOTY MPUOABISIOT B BOAY, a
He Haobopor! Hu B koeM ciaydae Henb3sl npuOaBIATH BOAY K
KOHIICHTPUPOBAHHOW KucioTe. BenencTBue BhiaeneHrs OOJBIIOTO KOJINYECTBA
TeIjIa ¥ TIePBbIC TIOPITUH BOJBI MTHOBEHHO MTPEBPAIIAIOTCS B MMap, YTO BHI3BIBACT
CHWJIbHOE Pa30pbI3TUBAHUE KUCIOTHI.
[lepBast mOMOIIL IPH XUMUYECKUX 0XCO2aX KUCIOTAMU: HEMEJIJICHHO B TEUYECHUU
5-10-MuHYT OOUJIBHO TPOMBITH MOPAKEHHBINH Y4YaCTOK KOXKM BOJOM MO
KPaHOM C TOCIEAYIOIIMM HaKJIaJbIBaHUEM CYXOW MOoBs3KU. KaTeropuuecku
3anpeniaeTcss NpOTUpaHUE MOPAKEHHBIX MECT CYXOW WM BIAXHOW BaTOWH,
OMHTOM WJIM JPYTMM MaTepuajoM, TaK KaK MPH 3TOM MPOUCXOIUT BTUpaHUE
BEIIECTBA B KOXY, YTO yCyryosser oxkor. Jlyis HeHWTpanmu3anuu Tpu OXKOTe
KHUCJIOTOM HUCTIONB3YIOT 3% pacTBOp cojibl (KapOoHATa HATPHSA).

3. llenoun mpu XpaHEHUW HENB3SI 3aKPbIBATh CTEKISHHBIMU MPUTEPTHIMU
poOKaMU B MIUPOKOTOPJIBIX OaHKaX M3 TEMHOTO CTEKJIA, 3aKPHITHIX KOPKOBBIMH
npoOkamu. [Ipu XpaHeHUH 11eT0Yb MOTIIOMIAET ABYOKHUCH yIiepoaa U3 BO3IyXa,
B pe3ylbTaTe 4Yero KyCKH IIEJOYM TOKPBIBAIOTCA HaJeToM KapOoHaTa
(Yriaekucion cojid) M HaxoJsCh MEXIY KPBIKOW U TOPJBIIIKOM CKIISIHKH
3aKJINHUBAIOT MPOOKY.

2.JlaboparopHoe 000py0BaHNE U BCIIOMOTATEIbHbIC MPUHAJICKHOCTH
1. DTUNOBBI COUPT — 3TO JIETKOBOCIUIaMeHsromasics Kuakoctsh (JIBXK),

KOTOpBIE KAaTErOPUYECKHU HEJb3s HarpeBarb Ha OTKPBITOM ILIAMEHU, OITOMY
cnupTOBKOM [71s1 HarpeBanus JIBXK kaTeropruecku 3anpemaercs noJib30BaThCsl.
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2. HarpeBanue npoOupku mpoBOAST moj yriom 45 rpaaycoB. Haumnator
paBHOMEpHOE HarpeBaHHMe JHA NMPOOMPKU B BEpXHEW 4YacCTH IUIAMEHH, 3aTeM
001acTh MPOOUPKHU, I'/I€ HAXOAUTCS KUAKOCTh. [IpaBunbHblii: PucyHok Ne2.

3. XUMHUYECKUE PEAKTHBBI U CIIOCOOBI MX OYHCTKU

1. CHayama W3 CMeCH BBLACIAIOT KPHUCTAJUIBI HOJA METOJOM BO3TOHKH.
PeakTuB lioauaa Kaausi © MEXaHUYECKHE IPUMECH PACTBOPSIOT B BOJE (TOTOBAT
HACBIIICHHBIA PacTBOp), OT(QUIBTPOBBIBAIOT MEXAHUYECKUE TMPUMECH H
BBIIIAPUBAIOT KPUCTAJUIBI MOAUAA KAJIUS.

2. CMmech xJjopujia HATpHsi, HaTpus CyibpaTa U MEXaHUYECKHUE MPUMECHU
pacTBOpsIOT B Boje. Jlisi 3TOro TOTOBAT TOPSYMI HACHIIICHHBIA PAcTBOP
XJIOpHJIa HATPUS C MPUMECSIMU, OT(PUIBTPOBBIBAIOT U OCTYXKAIOT.

3. Jlms ouncTKM peakThBa TUAPOKCHUIA Kallus OT MEXaHMYECKHUX MpHUMecen
OpUMEHSIOT  QuibTpoBanue. 11 3TOro cMmech pacTBOPSIOT B BOJE,
OT(QUIBTPOBBIBAIOT U 3aTEM KPHUCTAJLJIBI BHITAPUBAIOT.

4. CMGCB, COACPIKAIIYTO MCXaHHNYCCKHUC )51 XHUMHNYCCKUC IMpUMCCH
PaCTBOPAOT B BOJC. HJ'DI 9TOI'O0 TOTOBAT FOpH‘{I/Iﬁ HaCBIHIeHHBIﬁ PacTBOp,
OT(bPIJII)TpOBBIBaI-OT M 3aTCM OCTYXKaroT.

5.PacTBOpHI

1. V(20% H,SO,) = 87,8mn
2. m(20%) =150r, m (4%) = 450r.
3. V(96% H,SO,4) = 2,8mn
4. V(38% HCI) = 12,1mn
5. Cm=0,25M
6. C>=0,6H
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I'noccapuii

Bo3ronka (cydsmmmanmsi) — CliocOOHOCTb MTPU HArPEBAHUU HEKOTOPBIX TBEP/IBIX
XUMHUYECKUX BEIIECTB HE MIIABSICh IEPEXOJAUTH B TBEPJIOE COCTOSHUE.

HrpocKomAYHOCTD (OT JAp.-TPEY. GIAMNCHBIIL) — CIIOCOOHOCTH
HEKOTOPBIX BEIIECTB MOTJIONIATh BOSHBIC mapbl U3 BO3AyXa. [Tpumepsr
THTPOCKOMTUIECKIX BEIIECTB — JTAHOI, METaHOJ, TINIIEPHUH,
KOHIICHTPUPOBAHHAS CEPHAsI KHCIIOTA, KOHIICHTPUPOBAHHBIN

pacTBOp TUAPOKCHAA HATpuUsi, OE3BOJHBIN XJIOPHUI Kalmblus, okcuna docdopa
(V). [nst xpaHeHUsT THUTPOCKONHMYHBIX BEIIECTB B Ja0OpAaTOPHH MOXKHO
MCIIOJIB30BaTh DKCUKATOP.

HNuctnasiius (1at. distillatio — CTCKaHUE KaIlJIsIMHU ) —
IICPErOHKa, HCIIApEHUE KUIKOCTH C HOCJIe Iy FOIIAM OXJIAXKIEHUEM u
KOH/ICHCAIIMEH MapoB.

Jlromunecuénuus (ot yat. lumen, pox. mamex luminis— cBer wu -escent —
cybduke, o3HaYarOImuK craboe JIeHCTBHE) —  CIIOCOOHOCTh  HEKOTOPBIX

BEIIIECTB OT/JaBaTh B BHJIE CBETOBOro H3IydeHHUs (0€3 TEIUIOBBIX JIydeil)
MOTJIONIEHHYI0 SHepruto. CBeueHue, BO3HUKAIOUIEE MOJ ACHCTBUEM JTYYUCTOU
HEPTUU BUJTUMBIX u yIbTPadUOIETOBBIX JTy4eH, Ha3bIBACTCS
(bOTOMOMUHUCIICHITUEH. Paznuuarot 1B (hOTOTIOMUHUCIICHITUH:
¢GaroopecueHMs,  KOrJa IO  OKOHYAaHMM  Ipolecca  BO30YKIEHUs
JIOMUHUCILICHIIUSL TPAKTUYECKU TpeKkpamaercs, u ¢GochopecueHiuto, Koraa
JIOMUHHCIIEHTHOE CBEYEHHE NPOJOJDKAETCS B TEYEHUH ONPEIEICHHOTO
BpPEMEHU NIOCII€ BO30YKICHHUS.

Kpucramnornaparsl — 3TO KpPUCTAUIMYECKHME BEIIECTBA, COJACPIKAIIUE
MOJEKYJIbl BOABL. BoIy, BXOHSIIyl0 B COCTaB KPHUCTaJUIOTHUIPATOB,
HA3bIBAIOT KPUCTAJIU3AIMOHHOM.

KoHueHTpauusi - OTHOCHUTEIBHOE COJECpXKAHUE PACTBOPEHHOTO BEIIECTBA B
pacTBope.

MaccoBasi 10J11 PACTBOPEHHOI0 BeleCTBA ((0;;,) BBIPAKACT OTHOIICHHUE
MacChl PAaCTBOPEHHOTO BEIIECTBA (My.,) K 00IIEH Macce pacTBopa (My-pa)
MoJsipHasi KOHUEHTpAalUsi - TIOKa3blBAET YHUCIO MOJEH pacTBOPEHHOTO
BeIlleCTBa B 111 pacTBOpA.

MoJssipaasi  KOHIIEHTpamusi JKBUBAJEHTAa -  BBIPAKACTCS  YHCIOM
HKBUBAJIEHTOB PACTBOPEHHOTO BEIIECTBA B 171 pacTBOpa.
Ilepekpucranau3anuss — METOJ  OYHCTKU BEIIECTBA, OCHOBAaHHBIA Ha
pa3IUYNK paCTBOPUMOCTH BEIIECTBA B PACTBOPHUTENIC TPU  Pa3TUIHBIX
TeMIiepaTypax (0OBIYHO WHTEPBA TEMITEpaTyp OT KOMHATHOMW O TEMITepaTyphl
KUIEHUS] paCTBOPUTEINSI, €CIIM PACTBOPUTENh — BOJA, WM 10 KaKo-To OoJjee
BBICOKOW TEMIEPATYPHI).

PacTBOp - 5TO MHOTOKOMITOHEHTHAsI TOMOTeHHAas (PU3UKO-XUMHYECKasi CUCTEMA,
COCTOSIIAsl U3 PAaBHOMEPHO pacHpeneN€HHBIX YaCTHI[ JIBYX WA HECKOJIbKHX
BEILECTB.
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Texnnka 06€30MaACHOCTU - COBOKYMHOCTh TEXHWYECKHX CPEACTB M TPHUEMOB
BBINIOJIHEHUS OTepaliii, KOTOPbIE CBOJSAT K MUHUMYMY PUCK IpH padoTe.

TuTp - KOTUYECTBO rPaMMOB BEIIECTBA, pACTBOPEHHOTO B 1 MII pacTBOpa.
dukcanaabl (CTaHAAPT-TUTPHI, MIEPBUYHBIE CTAHJIAPTHI) - BEIIECTBA B CTPOTO
OTpeJICTICHHOM KoiudecTBe, 00br4HO 0,1 MoJib, coaepikaimiyecs B CTEKIISHHBIX
amIyJax.

dayopecuénmust ((proopecueHIusi) - buznyeckuit IpoLecc,
Pa3HOBHUIHOCTH JIIOMUHECIIeHITMH. CBeYeHHE, BO3HUKAIOIIEE B  MOMEHT
o0nydeHus BO30YKIAIOIMMM CBETOM M Tpekpariaromieecss cpasy (ot 10~9 no
10~7¢) mocne ero OKOH4YaHHS.

XuMHYeCKHE PeaKTHBbI (PeareHThl XMMHYECKUE) - XUMHYECKUE Ipenaparsl,
MpeHAa3HAYCHHBIC 11 XUMHUYECKOTO  aHaIM3a Hay4YHO-MCCIIEeI0BATEIbCKHIX,
pa3TUYHBIX JIA0OpaTOpHBIX padoT. [lo cTemeHW dYUCTOTHI W Ha3HAYCHHIO
B Poccuu paznuyaroT U MapKUpylOT XUMUYECKHE PEaKTHBBI: 0COOOM YHMCTOTHI
(0.c.4.), XUMHUYECKH YHUCTBIC (X.4.), YUCTHIC JUII aHaM3a (4.7.a.), YUCThIC (4.),
OYHIIEHHBIEC (OYMIIL.), TEXHUYECKUE MPOIYKThI pac(hacoBaHHBIC B MEJKYIO Tapy
(texH.). Yuctora XMMHUYECKMX pEaKkTUBOB B Poccum periameHTUpyeTcs
[NocynapcrBennbiMu ctangaptamu (I'OCT) u Texauueckumu yenoBusamu (TY).
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" 0
KoHueHTpauus ¥ NJI0THOCTH KUCJIOT U ocHOBaHui npu 20°C

IIpuioxenune A

% | H,SO, | HCI |HNO;| H3PO, | CH;COOH | NaOH | KOH | NH;
1 |1,005 |1,003 |1,004 |1,004 1,000 1,010 |1,007 |0,994
2 1,012 |1,008 |1,009 |1,009 1,001 1,021 |1,017 ]0,990
3 11,018 |1,013 |1,015 |1,015 1,003 1,032 1,026 |0,985
4 11,025 |1,018 |1,020 |1,020 1,004 1,043 1,035 0,981
5 11,032 1,023 1,026 |1,026 1,006 1,054 11,044 10,977
6 (1,039 |1,028 |1,031 |1,031 1,007 1,065 |1,053 1,973
7 (1,045 1,033 |1,037 |1,037 1,008 1,076 | 1,062 1,969
8 (1,052 |1,038 |1,043 |1,042 1,010 1,087 |1,072 1,965
9 (1,059 |1,043 |1,049 |1,048 1,011 1,098 |1,081 1,961
10 1,066 |1,047 |1,054 | 1,053 1,013 1,109 ]1,090 1,958
12 11,080 |1,057 |1,066 |1,065 1,015 1,131 |1,109 |0,950
14 11,095 |1,068 |1,078 |1,076 1,018 1,153 |1,128 |0,943
16 1,109 |1,0/8 |1,090 |1,088 1,021 1,175 |1,148 |0,936
18 1,124 1,088 |1,103 |1,101 1,024 1,197 |1,167 |0,930
201,139 1,098 1,115 |1,113 1,026 1,219 1,186 |0,923
22 1,155 |1,108 |1,128 |1,126 1,029 1,241 1,206 |0,916
24 11,170 |1,119 |1,140 | 1,140 1,031 1,263 1,226 |0,910
26 1,186 |1,129 |1,153 |1,153 1,034 1,285 1,247 |0,904
28 1,202 1,139 |1,167 |1,167 1,036 1,306 |1,267 |0,898
3011219 1149 [1,180 |1,181 1,038 1,328 11,288 |0,892
351,260 [1,174 |1,214 |1,216 1,044 1,380 |1,341

40 11,303 |1,198 |[1,246 |1,254 1,049 1,430 | 1,396

45 | 1,348 1,278 | 1,293 1,053 1,478 | 1,452

50 | 1,395 1,310 | 1,335 1,058 1,525 | 1,511

55 | 1,445 1,339 | 1,379 1,061

60 | 1,498 1,367 | 1,426 1,064

65 | 1,553 1,391 | 1,476 1,067

70 [ 1,611 1,413 | 1,526 1,069

75 | 1,669 1,434 | 1,579 1,070

80 | 1,727 1,452 | 1,633 1,070

85 [ 1,779 1,469 | 1,689 1,069

90 1,814 1,483 | 1,746 1,066

92 1,824 1,487 | 1,770 1,064

94 11,831 1,491 | 1,794 1,062

96 | 1,836 1,495 | 1,819 1,059

98 | 1,836 1,501 | 1,844 1,055
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