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BBEJIEHUE

BonbIIMHCTBO peanbHbIX CUCTEM CYLIECTBYET B KOJUIOUAHOM COCTOSHUU. TeJ0 4eroBeka Conep KUt
reJM U pacTBOPbl BBICOKOMOJIEKYJISIDHBIX COEJUHEHUH, a KpOBb IPEJCTaBIsIET COOOH KOJIOMIHBIN
pacTBOp, COAEpKAIIMKA MaKpOMOJIEKYJIBI W Karld SMYJbCH. MHOTHME OHOJOTMYECKHE MpPOIIECCHI,
IIPOTEKAIOIINE B KIIETKE, TKAHIX U OpraHax, IPOUCXOIAT C BELIECTBAMHU, HAXOIAIIMMHUCA B KOJUIOUJIHOM
COCTOSIHMM. XapaKTepHble U3MEHEHUS KOJUIOMAHBIX CUCTEM (KOAryJssius, NEeNTU3alusl U Jp.) IOCTOSIHHO
MPOUCXOIAT B oprann3Me. OHH TECHO CBS3aHbI C OOMEHOM BEILECTB M MPOSBICHHEM (DYHKIHH >KUBBIX
TKaHed. 3HaHuWEe U IOHUMAaHHWE OCOOCHHOCTEH KOJIJIOMIAHOTO COCTOSIHMS IOMOTAeT IOHSTh CYIIHOCTb
IPOLECCOB B  YCIOBHUAX  HOPMAJIbHOIO  (DU3MOJIOTMYECKOTO  (YHKLHMOHUPOBAHUS  OpraHu3Ma
(nuiieBapeHye, AbIXaHUE, COKPALIEHHWE MBI, COXPAHEHUE IMOCTOSHCTBA OCMOTHYECKOrO JaBJICHUS,
peaKIuu cpesl U T.A.), a TAKKE X U3MEHEHHUs B YCIOBUAX MATOJIOTHH.

W3yueHne OCHOB KOJUIOMTHOW XUMHH SIBJISICTCS HEOOXOIMUMBIM 3BEHOM B IMOJTOTOBKE OYAyIIEro
(dhapmarieBTa.

]_IGJ'II/I HU3YUCHUA 3TOTI'O BA’KHOI'O pa3aciia XUMHHU: (1)OpMI/Ip0BaHI/Ie OCHOBHBIX MOHSITHH JUCHUITIIMHBI,
HpI/IO6peTeHI/IC 3HaHUH OCHOB KOJ'IJ'IOHI[HOﬁ XUMHUH, UX CHUCTCMATHU3alMsA, UHTCIPAL; (I)OpMI/IpOBaHI/Ie
IIOHUMAaHUsA IIPOLUECCOB, IPOTCKAOIIMX Ha I'paHHULC pPas3naciia (1)213, C y4aCTUCM KOJUIOMIAHBIX CHUCTEM,
BMC, HEHHOCTHOI'O OTHOHICHUS K IMOJTy4YaCMbIM 3HAHUAM U YMCHUM, KaK HpO(beCCI/IOHaJ'IBHO 3HAa4YUMBbIM.

B pe3ynbrare n3ydeHus JUCIHUILTAHBI:

Cmyoenm Oondicen 3namo:

. IPUYMHBI BOSHUKHOBEHUS CBOOOTHOW MTOBEPXHOCTHOM SHEPTHUH;

. CyTh U BUJBI COPOIIMH, TEOPETHUECKHE OCHOBHI aJICOPOITNH;

. CyTh XpoMaTorpaduuecKkoro aHanusza;

. CTPYKTYpHBIE €TMHHIIBI THOPOOHBIX U TUDUITBHBIX KOJIJIOUJIOB;

. 0COOEHHOCTH TNOGOOHBIX U TN(UIBHBIX KOJIJIOUJOB, UX OMOIOTUYECKYIO POJIb;

. MEXaHHU3M KOAryJISIIuH, ONOJIOTHYECKOE 3HAUCHUE, MPUHITUI KOJUTOUHOMN 3aIIUTHI;
. ipuHIUI ctpoeHus [1AB, ux 6MOIOTHYECKYIO POJIb;

. ocoberHoctu crpoerust BMC, ux kinaccudukanuio;

CBOWCTBAa pPacTBOPOB OHOIMOIUMEPOB (OCMOC, OCMOTHYECKOE W OHKOTMYECKOE JIaBJICHUE;
HaOyxaHMe, 3aCTyIHEBaHUE, BA3KOCTh, AeHaTypaunus, BeicanuBanue, U9C, UOT- pl).

. CBOMCTBA OMOJIOTHYECKUX JKUIKOCTEN U TKaHEe# OpraHnu3ma Kak JUCHCPCHBIX CUCTCM.

Cmyoenm Oondicen ymems:

. UCIOJIb3YSl COOTBETCTBYIOIIMNA MaTeMaTHMUECKUW armapaT pacCuMThIBaTh BEIWYHHY aJcOpOIuH,
MOPOT KOATyJSIUHU, BA3KOCTh pacTBopa BMC, MonekymsipHYI0 Maccy MOJUMepa, CTENeHb HaOyXaHUS
BMC, 3amuTHOE 4HCIIOo, OCMOTHYECKOe AaBnenue, MOT;



. OOBSICHSTD MTOBENICHIE MOJICKYJI Oellka B cpeJie C pa3HbIM 3HaueHHeM pH, HampaBieHue JBUKECHUS
pu 3aeKTpodopese;

. COCTaBJIATH (HOPMYITY MUIIEIUIBI JIMO()OOHOTO 30I1;

. OTIACBIBATh HAOIOICHUS SKCIIEPUMEHTA U NPEACTABIATh PE3yIbTaThl HAOII0AeHUH Ta00paTOPHBIX

OTIBITOB B BHJIE TaOJUI, Tpad)MKOB, JENIaTh BBIBOJBI U3 PE3YJIbTATOB IKCIIEPUMEHTA U OPOPMIISATH OTUET
10 J1abopaTopHoOit padore.

Cmyoenm Oondicen enademp:

. HaBBIKAaMH CaMOCTOATEIbHON paboTaThl ¢ yueOHOU, HAYYHON M CIIPAaBOYHOU JUTEPATYpPOH, BECTH
MH(OPMALIMOHHBIN OUCK U JIeJIaTh 0000IAIOIIE BHIBO/IBI;

. COOJIFO/IaTh JIEMEHTApHBIC MPaBWJIa TEXHUKH OE30MACHOCTH W TpaBuia pabOThl B XMMHUYECKUX
naboparopusix, ¢ 1ab0paToOpHO MOCY 0.
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ITPABUJIA IIOCTPOEHUSA T'PAOUKOB

B OonpummHCTBE 1a00OpaTOpHBIX PpaboOT Mo (PU3MUECKONW KOJUIOMIHOM XUMHUU IS TOTy4YeHUS
HEOOXOJMMBIX JUISI PAcyeTOB BEIMYHMH HCIONb3yeTcs Tpadudeckuid meron. IIoCKOIbKYy TOYHOCTH
YHCIIEHHBIX BEJUYMH, OMPEACNIEMbIX STUM METOJIOM, 3aBUCUT OT MPABUIBHOCTU MOCTPOCHUS rpaduka,
PEKOMEHIYETCSI pyKOBOJICTBOBATHCSI CIAEAYIOLUIMMU IPaBUIIAMHU:

* rpadukK cTpoUTCs, Kak paBuiio, HA MUJUIUMETPOBOM (KOOPAMHATHOW) Oymare.

* musi 0003HAUEHHsI OCEH KOOPAWMHAT JOJDKHBI HCIOJB30BATHCSA OOLICTIPUHSATHIE O00O3HAYECHUS
BEJIMYUH C 00S3aTENIbHBIM YKa3aHUEM HMX Pa3MEPHOCTH (€CIM OHA HMMEETCs). 3HAaYeHHWE HE3aBUCUMOU
MEePEeMEHHON OTKIIAABIBAETCS IO OCH a0CIMCC, 3aBUCUMOM - 10 OCH OpJIMHAT.

* MacmTad BBIOMpACTCS TakK, 4YTOOBI HM300pakeHHE (COOCTBEHHO TIpaduK) IO BO3MOXKHOCTH
3aHMMAaJIO0 Bce KOOPAMHATHOE TOJIE.

* Ha OCSAX KOOPJIUHAT CTaBATCS Yepe3 paBHbIC MPOMEKYTKH OTMETKH, COOTBETCTBYIOIINE KPATHBIM
MacmTabHbIM yuciaM. Bo m3bexaHne HETOYHOCTEH NP OTCYETE W 3arpOMOXKACHHS rpaduka Ha OCsIX
KOOpJAMHAT HE OTMEUAIOTCSl TOYKU, COOTBETCTBYIOIUE IKCIIEPUMEHTAIbHBIM JIaHHBIM.

* HKCIIEPUMEHTANIbHbIE TOUKH HAHOCSITCS HAa KOOPAMHATHOE IO0JIe OCTPO 3aTOUYEHHBIM KapaHallloM.
OHM 10JKHBI OBITH SICHO BUJIHBI, JaXKe €CIM Ha HUX HakJaabiBaeTcs nuHus. [Ipy HeoOX0aMMOCTH TOYKH,
MpUHAJIeKALINE Pa3HbIM (YHKIUSAM, MOTYT OBbITh BbIIEIEHBI LIBETOM, KOHpUrypanueil (HanpuMep, m,
0) u T. 1. Kak npaBuiio, TOUKH HE COETUHSIOTCS TIOCTOPOHHUMH JIMHUSMU C OCSIMU KOOP/AMHAT.

Ecnu 310 cnennanbHO HE OTOBOPEHO WIIM HE JUKTYETCS XapaKTepOM HCCIEAyeMOU 3aBUCUMOCTH,
HKCHEPUMEHTAIbHbIE TOYKH COEAMHSIOTCS IUIABHBIMU YCPEAHSIOUMMH KPUBBIMH, IPOBOJUMBIMU C
MTOMOMUIBIO JIEKaJ, WK YCPEIHAIOIUMU MPSIMBIMU, TPOBOAUMBIMU 110 JIMHEWKe. Eciau ecTb BO3MOKHOCTD,
TO MPHU JAOCTATOUYHOM YHUCIE TOYEK JIMHUS MOXKET OBITh NMPOBEACHA C MOMOILBI0 00pabOTKHM JaHHBIX Ha
OBM.

[Ipumep mocTpoeHuss Trpaduka 3aBUCUMOCTH IOBEPXHOCTHOTO HATSHKEHHs pacTBOpa OT
KOHIEHTPALlMU TOBEPXHOCTHO-aKTUBHOI'O BEUIECTBA (M30TEpPMa MOBEPXHOCTHOTO HATSYKEHUS):



HenpasuUIbHO

npaBuabHO

Ecmu umckomas BeanumHa HaXoaAuTCsa akcmpanwz}mueﬁ HpﬂMOJ’IHHCfIHOFO Fpa(l)I/IKa, TO JIMHHA
MpoaOJIKACTCA OO0 MNCPECCUCHUA C OCbIO KOOpAMWHAT I10 JIMHEIKe ITYHKTUPOM. Ecnu ona OIpEaACIACTCA
uHmepnOﬂﬂuueﬁ, TO UCXOAHAas1 U HCKOMasl TOUYKH COCIUHAIOTCS C Fpa(bI/IKOM TaKXC ITYHKTUPOM.

b o —— — — —

3KCTpanonauusa

HMHTepNonNAUus



TEMA 1. HIOBEPXHOCTHBIE ABJIEHUA

Hesn u3ydeHHs: TOJTYYCHUE MPEICTABICHHUS O MOBEPXHOCTHBIX SIBICHHSAX, MX OHOJIOTHYECKOM
3HaYCHUHU; (PU3MKO-XUMHUYECKOH OCHOBE aJICOPOLIMOHHOW Teparnuu; XpoMaTorpa@uuecKoM MeToJe
aHaM3a, BO3MOXKHOCTSX €ro TPUMECHEHUS B MEIHMKO-OMOJIOTUYECKUX M CAHUTAPHO-THTHCHUYECKHUX
WCCIICIOBAHMSIX; TPHOOPETEHNE 3HAHUI O NMPUYMHAX BO3HUKHOBEHHUS IMOBEPXHOCTHOW DHEPTUU; CYTH U
BHUJAaX COpOIMH, TEOPETUUECKUX OCHOBaX ajcopOmmu; (GOpMHUpOBAHUE YMEHHUsS IMOJIb30BATHCS
MaTEeMaTHYECKHUM allliapaToM JJIs pacueTa BEeIMYMHBI afcOPOLINY; BRIPAa0OTKA IICHHOCTHOTO OTHOIICHUS K
MOJTy9aeMbIM 3aHHSIM H YMEHHUSAM KakK Mpo(eccrnoHaIbHO 3HAYUMBIM.

Bonpocsl 6a30B0ro ypoBHs:

1. OcHOBBI XMMHUYECKOH TepMOIMHAMUKU. CHCTEMBI TOMOTE€HHbIE U reTeporeHHsle. ®asza. DHeprus
I'u66ca.

2. Xumnueckoe paBHoBecue. [Tpunuun Jle-1llarense. KonctanTa XuMH4eCKOro paBHOBECHS.

3. IloBepxHocTHas sHeprus. [loBepXHOCTHOE HATSKEHUE U METOJIbl €ro onpezencHus (U3 Kypca
buzukn).

4. CriocoOb! BbIpaXKEHUs KOHIIEHTPALMH BEILLECTBA B PACTBOPE.

5. I'ereporeHHOCTh M AMCHEPCHOCTh KaK OCHOBHBIC MPHU3HAKH OOBEKTOB KOJUIOMJIHOW XUMHH.
Pa3mepsl yacTul, CTENEHb IUCIIEPCHOCTH, YAEIbHAs IOBEPXHOCTh CUCTEMBI U UX B3aUMOCBSI3b.

6. IloBepxHOCTHBIC SIBJICHUS U WX 3HaueHHE B (papmanmu. CBOOOIHAS MOBEPXHOCTHAS DHEPTHUS U
IIOBEPXHOCTHOE HATSKECHHUE.

W3y4nB qaHHYIO TEMY U BBITIOJHUB JIA0OPATOPHBIE PAaOOTHI, OTHOCSAIIUECS K HEH, CTYAEHT JI0JI:KEeH
3HATD.

- CTPOCHHE MMOBEPXHOCTHOTO CIIOSI U €r0 OTIUYUTETbHbIE 0COOCHHOCTH;

- CTPOEHME MOJEKYJ MOBEPXHOCTHO-aKTUBHBIX BeulecTs (IIAB), Bnusuue [IAB Ha noBepxHOCTHOE
HATSDKEHUE PACTBOPOB;

- OCHOBBI TEOPUHU aICOPOIMM Ha TOBEPXHOCTSAX pa3feNia <«OKHIKOCTh -Ta3», «KHIKOCTh -
KUJIKOCTBY», «TBEPIIOE TEIIO - I'a3», KTBEPAOE TEIIO - )KUIAKOCTHY;

- ypaBHenus [lumxosckoro, ['n66ca, Jlenrmiopa, OpeitHanuxa u X MPpUMEHEHUE;

- pacueTHble (OPMYJIIBI UCTIOTB3YEMbIX SKCIIEPUMEHTAIBHBIX METO/IOB;

- 3HAYEHHE aJCOPOIUU sl XpomaTorpaduu;

- YCTPOWCTBO U MPHUHIIHI AEHCTBUS MPUOOPOB NIl U3MEPEHUS MOBEPXHOCTHOTO HATSKEHUS.

CTyneHT 10JI2KeH yMeTh.

- MPOBOAMTH U3MEPEHHs ¢ IOMOIIBIO cTagarmoMeTpa Tpay6e n npubopa Pebunnepa;

- pacCcCUUThIBATE MOBCPXHOCTHOC HATAKCHHUEC, IMMOBEPXHOCTHYIO aKTUBHOCTDL, BCIIMUUHY aj:[cop6111/11/1
U MOBepxXHOCTHOTO M30bITKa [TAB, pazMeps! ux MoseKyIt;

- ONpeJeNsATh KOHIEHTpaIHio pactBopoB [TAB.

CTyIeHT 10/2KeH NPHo0dpecTH WK 3aKPeNuTh HABBIKH
MIPUTOTOBIICHHSI, pPa30aBICHUs U OTMEPUBAHMS PACTBOPOB;
pacuera KOHIIEHTPALMH BELECTB B PACTBOPAX;

- GUIbTPOBAHUS;

TUTPOBAHHUS;



- Ta0yJIMpOBaHUS BEIIMYMH, IIOCTPOCHUS U aHAIIN3a TPAPHKOB;
- TOJB30BaHUS CIPABOYHOM JIUTEPATYPOH.

JlaGopaTopHas padora Nel
«KauyecTBeHHBIE ONBITHI 110 AJCOPOUM U XpoMaTorpadumn»

Ob6opynoBaHue M peakTUBDI:

- IITaTUB JJIs1 TPOOUPOK, IPOOHPKH,

- MepHbIe Tpobupku Ha 10 mi,

- IpOOKH,

- TpyIIH,

- Oymara xpomarorpadudeckas;

- puneTku Ha 1 u 5 mi;

- aKTUBUPOBAHHBIN YT OJIb;

- KOHIICHTPHPOBAHHBIE PACTBOPHI (yKCHHA B BOJIE U (DYKCHHA B 3TAHOJIE;

- Xpomarorpaduueckas KOJIOHKa,

- cyxue conu: cynbdara mearn CuSOy, xopuna sxenesa(lll) FeCls, xmopuaa kobansta CoCly;

- pactBopbl: HuTpara cBuHIA Pb(NO3);, momupma kamus KI, KOHIIGHTPUPOBAHHBIA pPacTBOP
K4[Fe(CN)el;

- KOHOCHTPUPOBAHHBLIC PACTBOPbLI KOHI'O KPACHOI'O U MHAUT'O KapMHUHA.

OnbiT Ne 1. Aocopoyusn uonoeé uz pacmeopa yzinem

1. Haneiite B mepByto mpobupky I mi pactBopa nutpara ceuHna(ll) m no6aBeTe kK HEMY 4-5 Kamenb
pactBopa noauja kanus. Uro Habmonaerca? Hanummre MoieKynspHOE M HOHHOE YpaBHEHHs PEaKIMH,
YKaXHUTE €. IPU3HAKY.

2. B npyryro npobupky Hanente 5 mi pactBopa conu cBuHa(ll) m qo0aBpTe kK HEMY 2 JIOKEUKH
aKTUBUPOBAHHOTO YIS, 3aKpoiiTe mpooOkoii. Comep:kuMoe MPOOUPKU BCTPSAXHUBANTE B TEUEHHUE 5 MHH.
JlaliTe OTCTOATHCH.

3. OCTOPOXKHO CIIEHUTE HEJOCTAIONIYIO KUJIKOCTh B JIPYTyI0 TPOOUPKY U J100aBbTE K HEW 5 Kameb
nonuaa xanus. Yro Habmromaercsa? CpaBHUTE C IEPBOM MPOOUPKOIA.

4, Cz[enaﬁTe BBIBO/I 00 ancop6u1/n/1 HOHOB CBHHIIA U3 PACTBOPA AKTUBUPOBAHHBIM YIJICM.

OnbIT Ne 2. Bausanue npupoost pacmeopumens Ha adcopoyuio
1. Haneiite B mepByr0 npoOUpKy 3 M1 BOAHOTO pacTBOpa (hyKcHHa.
2. B npyryto nmpoOupky HaieiTe Takoi ke 00eM CIIMPTOBOTO pacTBopa PpykcHHa.

3. B o0e mpoOupku 100aBbTE MO JBE JIOKEUKH AKTUBUPOBAHHOTO YTIISA, 3aKPOWTE MPOOKaMHU U
B30OJNTalTe B TeUeHne S MuHyT. Jlaiite oTcTosiThesi. UTo Habmomaercs?
7



4. CnenaiiTe BBIBOJ U OOBSICHUTE BIHMSHHUE MPUPOJILI PACTBOPUTEIS Ha aICOPOIMIO paCTBOPEHHOTO
BemiecTBa. [laiiTe Ha3BaHue JaHHOMY BUIY aICOPOIUH.

+ + +
OmnbiT Ne 3. Xpomarorpauueckoe pa3jieieHrne HOHOB Cu?*, Fe**, Co?
1. HanetiTe B mpoOupKy 10 5 Kareinb pacTBOPOB COJICH MeIH, JKejle3a U KoOabTa.

2. Buectm 5-7 kamenab NPUTOTOBIIGHHOHW CMECH COJied B XpoMaTorpaduyueckyro KOJIOHKY,
3aIOJIHEHHYIO OKCHAOM amoMuHus. Yto HabmromaeTcs?

3. Haneiite B xononky pactBop nposiButeins (KiFe(CN)g]), mocie Toro Kak OCHOBHOI pacTBOp
COJIEH MPOMIET KOJIOHKY.

3. HapncyﬁTe KOJIOHKY U I/1306pa3I/ITC nocCJICJ0BAaTCIIbHOCTD aﬂc0p6um1 HOHOB.

4. Cnenaiite BBIBOJ U OOBSICHUTE MOMYYEHHYIO MOCIEA0BATEIHHOCTh aIcopOuu kKaTuoHoB. Jlaiite
Ha3BaHUE JaHHOMY BUJY aICOPOIIHH.

OnbiT Ne 4. XpomaTtorpagus Ha Gymare

1. Haneiite B mpoOMpKyY IO TPH Kamelu KOHT'O KPACHOTO M MHJIUTO KapMHUHa, lTepeMelaiiTe.

2. Hanmecure mnHIETKOW OJHY KaIUTIO CMECH Ha Xpomarorpadadeckyro Oymary u 1 Karuio
JUCTUILTUPOBaHHOM BoAbl. UTo Habmogaercs?

3. Cpnenaiite BbIBOA U 00scHUTe HabOmogaemoe siBneHue. J[laiiTe Ha3BaHHWe JTaHHOMY BHUAY
azcopOIu U XxpomaTtorpadumu.



JlaGopaTopnasi padora Ne 2

«AcOpOIUSA YKCYCHOM KMCJIOTHI HA AKTUBUPOBAHHOM YIJI€».

Heap padoThl: DKCIEPUMEHTATHHO ONPEACIUTh 3aBUCUMOCTh BEJIMYMHBI U CTCIICHH afcopOuuu
YKCYCHOM KHCJIOTBI Ha TBEpPAOM aJcOpOEHTE OT €€ KOHIEHTPAallud B pAcTBOPE U BHIIOJIHUTH
KaueCTBEHHbIE PEAKIINH 110 aICOPOIIUU U XpoMaTorpapuu.

OO0opynoBaHue U peaKTUBBI:

- OropeTKH Ha 25 MJ1, KOJIObl KOHUYECKHE, TPOOKH,

- BOPOHKH uameTpoM 30 mm,

- IUMETKH Ha 5 MJI, TPYIIH,

- Oymara ¢puiIbTpOBaJIbHAS,

- pactBopsl yKkeycHo# kucnotsl CH3COOH c¢ konnentpauusmu: 0,11.; 0,21.; 0,31.; 0,4H.;
- pacTBOp C KOHIIEHTpaIuei ruapokcuaa nartpus 0,1Mounb/m,

- aKTUBUPOBAHHBIN yTOJIb.

OnpiT Ne 1: AncopOuusi yKCyCHO# KHCJI0ThI AKTHBUPOBAHHBIM YIJIeM

1. B 4 nponymepoBanusie koi0sl (1, 2, 3, 4) BHecuTe no | T U3METBUYEHHOTO aKTHBHPOBAHHOTO

yTJIsl.

2. CooTBeTCTBEHHO B Kax1ayro konly Haneiite mo 25 ma CH3COOH crneayromux KOHIIEHTPAIIHIA:
0,11; 0,21; 0,3H; 0,4H. 3akpoiiTe KOJObI MPOOKAMHU W TIEPUOJAMYECKU BCTPSIXHMBaiTe WX B TedeHue 20
MUHYT.

3. PactBopel H3 KaxIoW KOIOB OTOUIBTPYHTE uepe3 cyxue QUIbTpsl B OTIEIbHbBIC
MpoHYMepoBaHHbIe KOJIOkI (1°,2°, 3, 47).

4. Orbepute W3 KaXJON KOJIOBI MHUIETKOW 1o 5 M (pruibTpara, MEpeHecuTe ero B KOJOy s
TUTPOBaHMs, 100aBbTe 2 KamaK (eHoadTasenHa u ortutpyire 0,1H. pacTBOPOM IIETOYH J0 MOSABICHUSA
0JIeTHO-PO30BOT0 OKpalllvBaHus. TUTpOBaHHE TIOBTOPUTE HE MEHEE TPEX pa3, pe3ysIbTaThl TATPOBAHUS C
TOYHOCTBIO JI0 COTBIX JOJeW MMIIMJIUTPA 3alMIINTE B Ta0aMLy (IpeBapUTENbHO paccuuTaiTe cpeaHuit
o0BeM).

5. PaccunTaiiTe paBHOBECHYIO KOHIIEHTPALIMIO YKCYCHOM KHCJIOTBI B PacTBOpE IOcie afcopOIuu
JUTSL K0 KOJIOBI 110 hopmyrie: cp- VK = cur- ViiI.

6. PaccunTaiite konnuectBo ajncopoupoanHoi kuciaotel CH3COOH Ir yrng s kaxiaoi Kosobl
o ¢opmyre:

(Cu-Cp) -V Ac -V
I' = - wm I = - , TIe
m m

I' — BenmuumHa agcopOIHK, MOJIB/T;

M — HaBecka ajzicopOeHTa (yris), T;

Cy — HavaJbHas (MCXOJIHAs) KOHLIEHTpALHs YKCYCHOW KHCIIOThI, MOJIb/JI;

Cp — PABHOBECHAs (KOHEUHAsl) KOHLEHTPAIU YKCYCHON KHCIIOTHI, MOJIb/JI;

V — o6wem uccnenyemoro pactsopa CHz3COOH, n

7. Beipasure crenensb ancopounn B % 1o Gopmyiie:

Ac - 100%



I[aHHBIG OIIbITa U MTPOU3BCACHHLIC paCYCTLI 3aHCCTU B Ta6JII/II_[y.

Tabnuma
No O0peMm 0,11 Konuenrpanus Konnenrpanus pac- Bemanunna CreneHn
konob1| NaOH (Vcp), | pactBopa CH3COOH no | tBOpa CH3COOH ajcopOIuu | amcopOum
MUT ajcopoumu (Cy), MOJIB/T ocJjie aacopOIuu ("), mosb/T (h),%
(cp), MOTIB/TI
1 0,1
2 0,2
3 0,3
4 0,4

8. IToctpoiiTe M30TEpPMy aACOPOITUH, OTKIIAIbIBAs HA OCH aOCITUCC 3HAYCHUE Cy, @ HA OCH OPJIUHAT

Bennuuny aacopouuu (I).

9. CphenaiiTe BBIBOA O 3aBUCHMOCTH BEIUYMHBI M CTENCHU aACOPOIMH OT KOHIEHTpAIHU

PacTBOPEHHOI'O BEIECTBA.
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JlaboparopHasi padora Ne 3

«/30TepMa MOBEPXHOCTHOI0 HATHAKEHUSA U A[ICOPOLIMH
H30aMHMJIOBOI'0 CIIUPTA HA TBEPAOM aicOPOEHTE».

Heanb padorbi: HayunThcs cramarMoMeTpUYecKUM METOJOM (METO/] cueTa Kareib) ONpe/eiiaTh
MOBEPXHOCTHOE HATsDKEHHE. M3yunTh 3aBUCHMOCTh OBEpXHOCTHOTO HaTshkeHus [IAB u agcopOrum Ha
IpaHMIIE pa3jielsia pacTBOP-BO3AYyX OT KoHUeHTpauuu [TAB.

IIpudopsl, 060py10BaHNE U PEAKTHBDI:
- CTaJIarMOMETp,
- BOPOHKH, KOJIOBI Ha 50 M1,

- OropeTku Ha 25 M,

- ¢puabTpOBaNIbHAS Oymara,
- HABECKHW aKTUBUPOBAHHOTO YIJIsi 1O 1 T,
- U30aMUJIOBOTO CIIMpTa cieayromux konuentpamuii: 0,005M; 0,01M; 0,02M; 0,1 M.

Jlig  ompeneneHus IMOBEPXHOCTHOIO HATSHKEHUsS MpUMeHsieTcs npubop cramarmomerp. OH
MIPEJICTaBIsIeT COOOW CTEKISIHHYIO TPYOKy C pacHIMpeHHEM B CEpeIuHE, CBEpXYy U CHHU3Y KOTOPOTO
nmeetcs 2 Metku. HuxHsis yacth nmpuOopa 3akaHYMBACTCSl KaWUISIPHBIM OTBEPCTUEM, YEPE3 KOTOPOE
BBITEKAET KUJKOCTH I10 KaIUIAM.

IIpubop xpynkuu! Obpawaiimece ocmopooicro! Ileped pabomoii mwamenbHo nomotime MyHOUMYK
80001 U NPOMOKHUME KYCOUKOM bymadchol carghemru!

Puc 1.

YCTPOMCTBO U ITPUHLIUII JIEMCTBUS CTAJJATMOMETPA TPAYBE

[Tpu MeIIeHHOM BBITEKaHUM KUJIKOCTH U3 Kanuiuisapa 1 (puc. 1) Ha
€ro HIWKHEM KOHIe oOpasyercs karuid. [l yBelnyeHus pa3Mepa Karuiu
CIIY’)KHT LIEPOXOBATOE pacIIUpeHre 2 CTeHOK kKamwuisipa. Ha pactymryro
KaIlTI0 JEHCTBYET CHJIa TSAXKECTH, CTpeMsIasics OTOpBaTh €€ OT KOHIA
KallMJUIIpa, U CWJIa TIOBEPXHOCTHOTO HATSDKEHHS, CTPEMSIIASCS CXKaTb
KaIlJIl0O U BEpHYTh €€ B Kanwuisip. B TOT MOMEHT, KOrja 3TH JIB€ CHJIBI
CTaHyT PaBHBIMU JIPYT APYTY, IPOUCXOIUT OTPHIB KAILIH.

Takum oOpa3oM, uYeM OoJblle MOBEPXHOCTHOE HATSKEHHE
JKUAKOCTH, TEM KpYyIHEe MPU MPOYNX PaBHBIX YCIOBUSAX OyAeT Karuii B
MOMEHT OTpbhIBA M TEM MEHBIIE Kameib OyAeT COIEep:KaThbcs B 00BEME,
3aKIIOYEHHOM MEXIY METKaMHu 3 u 4.

HSMepeHI/IS{ C IMOMOUIBIO CTaIarMOMETpPa CBOAATCA K CICAYIOIIEMY:

1. Uccnenyemas ’KUIKOCTh HAOUpPAETCs B CTAIAarMOMETP PE€3UHOBOM
rpyliel, HaJeBaeMoOll Ha CTEKJISHHBIA naTpyOoKk 5, Tak, 4ToObl €€
YPOBEHb OBLI BBIIIE METKH 3.

2. PesuHoBas rpyma yOupaercs W KUIAKOCTH TPEIOCTABISAETCS

BO3MOXHOCTb CAMOITPOU3BOJIbHO BBITCKATh U3 CTAJIArMOMETpPA B MOICTaBJICHHBIM COoCyn.

BHUMAHMUME! XuakocTs HOMKHA HE JIMTHCS CTPYEH, a KamaTh CO CKOPOCTHIO, IO3BOJISIOIICH

CUHUTATh KaIlJIHn. I[J'ISI PEryJIUPOBKU CKOPOCTH BBITCKAHUA CIIYKUT 3aKUM.

3. HO}IC‘II/ITBIBaeTCSI YUCIO Kall€jib, OTOPBABIIHUXCSA OT CTAajlarMOMETpa 3a BPEMsS IPOXOXKIACHUS
YPOBHA KUIAKOCTH OT MCTKU 3 A0 MCTKH 4, I[JBI MOJIYUCHUSA CTATUCTUUCCKU NOCTOBCPHOTO PE3yJibTaTa
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CIIeyeT MPOBECTH M3MEPEHHUsS IS KaXKIOW HCCIEAYeMOH XHMIKOCTH HECKOJIBKO pa3 M B3ATh CpelHee
apupMeTHIeCcKoe.

OnbIT Ne 1.

1. IIpomoiiTe cTanmarMoMeTp AUCTHUIUIMPOBAHHON BOJOM. [[Ji1 3TOro OMYyCTUTE B CTaKaH C BOJOMU
HIDKHIOIO YacTh MPUOOpa U MpU MOMOIIU PE3NHOBOM I'PYIIN 3aCOCUTE BOJY BBIIIE BEPXHEH METKH, 3aTEM
rpymy caumurte. [locie aToro naiite Boge cTedb, OCTaTKU €€ BBIAYHTE M3 MpUOOpa ¢ MOMOIIBIO IPYIIH.
CrakaH MpOMOITe, HAJNCWTE B HETO JI0 METKU JUCTUJUTMPOBAHHON BOJBI U CHOBA 3aCOCHTE €€ B IIPUOOp
KaK OMHMCAHO BbIIIE. 3aXMHUTE TPYOKY pPyKOHl M MEIJIEHHO BbITycKaiiTe Boay u3 mpudopa. Kak Tonbko
MEHUCK KHJIKOCTH JIOCTUTHET BEpXHEH METKHU, pa30KMHUTE PYKY M HadMHAWTE CYMTATh KAl CBOOOHO
BBITEKAIOMICH >KUAKOCTH. 3aKOHUUTE CYET, KOTJa MEHHUCK KUAKOCTH JOCTUTHET HUXKHEH METKH.
[ToBTOpHUTE OMBIT 3 pa3za U paccUUTANTE CPEAHEE YUCIIO KATEIb.

[Tocrme ompeneneHus 4YMClIa Kamelb BOJbI, TaKUM € OO0pa3oM ONpEICIIUTE YHCIO Karelb
M30aMHJIOBOTO CIIUPTA clieayronux koHneHTpauumii: 0,005 M; 0,01 M; 0,02 M; 0,1 M.

2. Tlo 1aHHBIM SKCIIEPUMEHTA PACCUMTANTE MOBEPXHOCTHOE HATSHKEHHE H30aMHJIOBOTO CIIUPTA JIJIst
BCEX KOHIIEHTPALHi 110 popMyJIe:
No
6 = 6o ",

n
ra¢ 6 — INOBCPXHOCTHOC HATSAKCHUEC U30MUJIOBOI'O CITMPTA, H/M,
6o — IOBEPXHOCTHOE HATSDKEHUE BOJIbI, H/M (3HAUCHHE B3STh U3 MPUIIOKEHHUS ),
Ny — YHCJIO Kariejiab BOABI,
N — 9HCJIO Karejab n30aMHuJIOBOTO CIIMpTa.

3. J1ns KaK0i KOHLEHTPAIMH U30aMHUIIOBOTO CITUPTA paccuuTaiiTe Benmuuuny aacopomuu (I') mo
ypaBHeHuto ['nb6ca:
C Ac (6p-pa - 6800b1)
"= - --=-- + -=-——- | IPAKTUYECKU: [ = - -==---=---==---- , TIe
RT Ac RT

I — BeIMYNHA OBEPXHOCTHO aICOPOIIHI, MOTTB/M?;

A6 - U3BMEHEHNEe TOBEPXHOCTHOTO HATSHKEHUS, COOTBETCTBYIOIIEE N3MEHEHUIO KOHIICHTPAIIHH;
¢ — MOJIIpHAs KOHIICHTPAIIHS PAaCTBOPEHHOTO BEIECTBA, MOJIB/JT;

6 — MOBEPXHOCTHOE HaTsbKeHue, H/m;

T — abcomoTHas Temneparypa, K;

R — ra3zoBas nocrosiHHas, 8,314 JIx/K-Moib.

Z[aHHLIC OIIbITAa U PE3YJIbTATBI PACUCTOB 3aHCCUTEC B Ta6J'II/H_[y2

Tabnuna
Hccenenyemas KoHuenrtpanus Yucno [ToBepxHOCTHOE Ancopbuust
KUJKOCTh (c), MmonB/n Karelnb Hatsokenue (6), Hm | (), e

Bona 0,000

N3oamunoserii crimpt | 0,005

Nzoamunossnii ciupt | 0,01

Nzoamunoserii cimpt | 0,02

N3oamunosernii cnupt | 0,1
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4. TlocTtpoiiTe H30TEpMy MOBEPXHOCTHOI'O HATSKEHUS H30aMHJIOBOTO CIHUPTA, OTPAKAIOLIYIO
3aBUCUMOCTb TOBCPXHOCTHOI'O HATSAKCHUA OT KOHICHTpAlIUU. Ha ocu a6cu1/1cc OTKIJIOZKHUTC
KOHIICHTPALHUIO ¢ (MOJIb/JT), @ HA OCH OPJMHAT — BEJIMYHHY [MOBEPXHOCTHOTO HATSHKEHUS (6). 3a Ha4aio
KOOPJMHAT 1O OCH Y CJelyeT B35Th HE HOJb, 4 HAMMEHBIIEE 3HAYEHUE MOBEPXHOCTHOI'O HATSXKEHUS,
MIOJIyYEHHOTO B OIBITE.

5. [locTpoiiTe U30TepMy aJCOPOLINU U30aMUIIOBOTO CITUPTA, OTKJI/IbIBAsI HA OCH OPAMHAT BEIIMYHNHY
N 2
nmoBepxHOCTHOH ancop6rmu (I7), Mons/M”, a Ha ocu abcuKCe — KOHIEHTPALHUIO (€), MOJIB/II.

6. Mcxons n3 U30TepM MOBEPXHOCTHOTO HATSDKEHUS M aICOPOIIUH, ceNaiiTe BEIBOJ O 3aBUCUMOCTH
IIOBEPXHOCTHOT'O HATSKEHUS U aJicopOIu oT KoHueHTpauuu [TAB.
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JlabopaTopnasi padora Ne 4

«M3yyenne agcopounu ITAB Ha TBepaoM agcopOeHTe U3 BOAHBIX PACTBOPOB)

Heas padorsl: VccienoBars 3aBucuMocTh ajncopouuu [TAB Ha ruapodobHOM ancopOeHTe OT
KOHIICHTPAIIUK PAacTBOPOB, YKCIIEPUMEHTAIBHO ONPECIUTh MUHUMAJIBbHYIO KOHUeHTpamuoo [1AB, mpu

KOTOPOHM JIOCTUTaeTCsl BEJIWYHMHA TPEICIbHON ajacopOruu. PaccuuTarh yAeabHYH ITOBEPXHOCTH
azcopOeHTa.

IIpudopsl, 000py10BaHNE U PEAKTUBDI:

- cTajarMoMerp,

- koJIOBI Ha 50 M,

- BOPOHKH, OIOPETKH Ha 25 MII,

- unbTpoBanpHas Oymara,

- HABECKW aKTUBUPOBAHHOTO YIJIsA 10 1 T,

- pactBop I1AB (0,125 M pactBop oneara Hatpust C17H3z3COONa),
- TUCTUJUTUPOBaHHAs BOJA.

[ToBepXHOCTHO-aKTHBHBIC BEIIECTBA, UMEIOIINE NUPUIBLHYIO MPUPOAY, HAIPUMEP, COIH KHUPHBIX
KHMCJIOT, KEJYHbIE KUCJOTBI, UIPAlOT BAXKHYIO pOJIb IPHU IE€PEBAapUBAHUU KUPOB B opraHuzme. OHU
SMYJBTUPYIOT TPUALMITIUIEPUIbl (HEHTpaidbHbIE KHUPbI) B TOHKOM KHILIEYHHKE, YTO SBISETCS
HGO6XOZ[I/IMBIM YCIOBHUEM YCBOCHHA HE TOJIBKO 3THUX JKHUPOB, HO TAKXKC U KUPOPACTBOPHUMbBIX BUTAMHWHOB!
A, J, E, K. VYronp, kak W TpHALMITIULIEPUIIBI, SBISETCS TUAPOGOOHBIM BEIIECTBOM, IMOATOMY
agcop6iuio [TAB Ha yrie MOKHO paccMaTpuBath Kak Mojieib aacopomuu [IAB Ha xupax.

OnbiT Ne 1.

N3 wucxomnoro pactBopa IIAB mnpurotoBbTe myTem pa30aBieHUss 5 BOJIHBIX pacTBOPOB B
COOTBETCTBHUU C IaHHBIMU:

Howmep konGsl 1 2 3 4 5
O6beM ucxoanoro pactsopa [TAB, mi 50 40 30 20 10
O0BeM 100aBIIIEMOIT BOJIBI, MIT 0 10 20 30 40

2. PactBops! I1AB pa3znenute Ha 2 paBHbIE YacTH 10 25 MJI.

3. OgHy cepHro pacTBOPOB HCIIONB3YTE JUISI H3MEPECHHS IIOBEPXHOCTHOTO HATSKCHHS M TIOCTPOCHUS
kanuopoBouHoii m3otepmbl 6 = f+(c(ITTAB)).

N3mepenne noBEpXHOCTHOIO HATSKEHUS IIPOU3BOJAUTE METOJOM CUETa Kallellb Ha CTalarMOMETpe,
Ha4yMHasl ¢ PACTBOPOB ¢ MUHUMAJIbHOM KOHILIEeHTpauuei [TAB.

4. B pacTBOpel BTOpOWl CEpUU BHECUTE HABECKH aJcOpOeHTa M OCTaBbTe Ha 45 MUHYT,
MePUOINYECKH B30ANTHIBAs JIs1 YCTAHOBJICHUS aJICOPOIIMOHHOTO PABHOBECHS B CUCTEME.

5. 3atem pacTBOp OTPMIBTPYHTE U U3MEPHTE MMOBEPXHOCTHOE HATsHKEHUE (PUIIbTpaTa.

6. ITo kanuOpoBOUHOI KPUBOIL OrpenenuTe paBHOBeCHbIe KoHLIeHTpauu [IAB B ¢punbTpaTe mocne
ajcopOuu.

7. dmst kaxaoro pactBopa paccunrtare 3HadeHus agcopounu (I') mo dhopmyre:
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(C.-¢c)) -V
= , TIe
m
cy — HavyaJipHas KOHIeHTpanus pactBopa I1AB;
Cp — paBHOBECHAas KOHLEeHTpanus pactsopa ITAB;
V — 00bem pactBopa ITAB;
m — mMacca azicopOeHra.

8. [lomy4eHHBbIE pe3yIbTaThl 3aHECUTE B TAONIHUILY.

Tab6auia
o ancopOuuu [Tocne ancopOruun r, r 1/c
No MOJIB/T1
KOJIOBI Cu YUCIIO 6, XK/T Cp YUCIIO 6, XK/T
MOJB/TI | Kameib H/™ MOJbB/TI | Kamelb H/™m

9. Ilo momydYeHHBIM IAaHHBIM IOCTpoHTe M30TepMy axacopbumm I' = f(cp). IIpenmonoxus,
IpoIecC aacopOLUH aIeKBATHO OMKCHIBAETCA ypaBHEHHEM JIeHrmropa:

c
I'=T4: -=m==m-- , ICTIOJIb30BaTh €r0 B JIMHEHHOU (popme:
a+cC
1 1 o 1
S
' T I'xc

qTo

10. TToctpoiite 3aBucumocts 1/I" = f(1/c), koTopast 10KHA IPEACTABIATH COOOM MPAMYIO JTHHUIO
MepeceKaroNIy0 och opauHaT. OTpe30K, OTCEKaeMblid OT OCH OPJIMHAT, ONPEIENSICT BEIUYUHY, PaBHYIO

/T .

11. Ilo naiinenHoMy 3Ha4deHuio I'y. paccumraiite Sy, - yAEIbHYIO HNOBEPXHOCTH aJCOPOEHTa IO

bopmyuie:
Syn=Tw NaS,,
rie Sy, — ylelbHas HOBEPXHOCTh aIcopOeHTa (M?/r);
I' — npenenvHas agcopOuus (MOIb/T);

Na — urcio ABorajpo, 6,02 - 10% 1/Mo11B;

So — mIomaak, 3aHMMaemMasi oHoi Monekynoi [TAB B HaceiieHHOM ancopOIuoHHOM cioe. J{ms

~10 2
osieata HaTpus Sp =210 oM

12. Cpenaiite BBIBOJ U3 pE3Yy/IbTaTOB IKCIIEPUMEHTA.
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TecToBbBI KOHTPOJIb MO Teme: «[loBepXHOCTHBIE SIBJICHUSD)

1. IToryomeHue BemecTBa MOBEPXHOCTHIO COPOCHTA HA3bIBACTCS:
1) ancopOnueii

2) copbuueit

3) abGcopOnueit

4) necopOuueit

2. Ilpu ancop6muu ITAB Ha rpanune pasnena ¢as BeIWYHMHA NMOBEPXHOCTHOM aKTUBHOCTH (g) H

BenuuuHa aacopomuu (I') uMeIoT ciaeayromue 3HaYCHHS:
1)g<0,I'<0
2)g>0,I>0
3)g<0,T'>0
4)g>0,I'<0

3. Ilpu ancop6iuu u3 OEH30JIBHBIX PACTBOPOB HA CUJIMKAresie creapar HaTpus OPUEHTUPYETCS B

CTOPOHY CHJTUKAreJIsi:
1) ruapodoOHBIM KOHITOM
2) kKapOOKCHIIBHOM rpynnoi
3) yriaeBogopOAHBIM PATUKAIIOM
4) TuaPOPUIEHBIM KOHIIOM

4. Ha moBepxHOCTH (hepMeHTa JTydIlle afcopOupyercs:
1) cyberpar

2) ux ajxcopOIMs UJIET B paBHOM CTENEHU

3) mpoayKTHI pacmaja cyocrpara

5. VloHBI 37IeKTPONUTOB JIydllie aAcOpOUPYIOTCS Ha:
1) nonsipHBIX afcopOeHTax

2) HemoJIIPHBIX aJIcOpOeHTaxX

3) NONSIPHOCTh 3HAYCHHS HE UMEET

4) B OJTMHAKOBOM CTETICHU

6. Ilpun nmannoit Temmepatype u3 pactBopa [IAB ¢ xonuentpanueir 0,2 Monb/n agcopOupyercs
HEKOTOPbIM ~ aJICOPOEHTOM 2,96:10° Moms/r BemecTsa. Omnpenenute aacOpOLMOHHYIO €MKOCTb

azcopOeHTa (B MOJIb/T), eciii koHctanta .=0,07 MoIb/I.
1) 4 mmomnb/T
2) 0,004 momnb/T
3) 400 moub/T
4) 40 mons/T
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KoHTpoJibHbIE BOIPOCHI:

1. TloBepxHocTHbIe siBiieHHs. OCHOBHBIC ompeneneHus: (aza, MexdasHas TpaHHIA, CBOOOTHAS
MOBCPXHOCTHAA SHCPTHsA, TOBECPXHOCTHOC HATAKCHUC. HpI/IMepBI MMOBCPXHOCTHBIX ﬂBHeHHﬁ, nXxX MCEOAUKO-
OMOJIOTUYECKOE 3HAUCHHE.

2. OcobeHnHocTu OHEPIECTUYUCCKOTO COCTOAHHA MOJICKYJI B IIOBEPXHOCTHOM CJIIOE H o0BbeMe
KUOKOCTHU.

3. Copbuust u ee Buabl. OCHOBHBIC TOHATHS: COpPOEHT, COPOTHUB, COPOLIMOHHBIM KOMIUIEKC,
COpOIMOHHOE paBHOBecHE. Vcnonb30BaHne COpOLMH ISl IETOKCHUKAIIUU OpraHu3Ma.

4. AncopOuus Ha MOJIBMKHON MOBEPXHOCTH pazzena (a3. YpaBHenue ['nbo6ca. [lomoxxurensHas u
oTpHULaTeNIbHas aCcOpOIHs.

5. IloBepxuoctHoakTuBHBIE (IIAB) 1 moBepxHoctHonHakTuBHEIE ([TMB) BemecTBa, ux crpoeHue u
OpHUeHTAIMs Ha TpaHulle pasznena ¢as. M3orepmsl moBepxHOCcTHOTO HaTspKeHUs s [IAB u TTMB.

6. [TonsiTre 0 moBepxHOCTHOM akTUBHOCTHU. [IpaBmio Tpayoe-/{rokio.
7. buonoruueckas pois [IAB.

8. ABcopbuus B cucTeMax Ira3/>KUAKOCTh, )KUIKOCTh/’KUIKOCTb, TBEPJ0E/’KUIKOCTb. 3aKoHbI [ eHpH
u Ceuenona. Ponb abcopOLuy B )KU3HEAEATEIILHOCTH OpraHu3Ma.

9. AncopOuusi Ha HENOJBM)KHOM NMOBEPXHOCTH paszzena ¢a3. YiaenbHas ancopOuus. YpaBHEHUS
@peitamxa u JleHrMropa Ui pacyeTa BeWIHHbI aacopouuu. M3oTepma agcopOum.

10. Axcopbiusi U3 pacTBOpOB, ee 0coOeHHOCTU. MoekyisipHass U MoHHas ancopOuus. [IpaBuio
[Tanera—@asiHCca, TMOTPOIHBIE PABI SJIEKTPOIUTOB.

11. MonooOmenHas afgcopOuus, HOHUTHI, UX Kiaccudukanus. [[puMeHeHre HOHUTOB B MEJIUIIMHE,
CaHI/ITapHO-FI/IFI/IeHI/IquKOf/'I IMPAaKTHKE.

12. Tlonsitue o xpomarorpaduu u ee Buaax. [Ipumenenne xpomarorpaduu B METUIIMHE, MEIHKO-
OMOJIOTMYECKUX MCCIIEJOBAHUSAX.

13. IlpumeHeHue aacopOIuu B MEIUIIMHE, CAHUTAPHO-TUTHCHUYECKOM MPAKTHKE.

3agaum u ynpaskHeHus:

1. Kak OpuEeHTHpPYIOTCS MOJEKYJIbl M30aMHIIOBOTO CIOUPTAa Ha TpaHUIE pa3felia BOJa-BO3AYX,
0eH301-Bo3ayx? M300pa3ute cxeMaTH4HO.

2. Kak rpaduuecku OyayT pacrosiaraTbCsi OTHOCHUTEIBHO APYT APyra U30TEPMBbI IIOBEPXHOCTHOTO
HaTSKEHHsI paCTBOPOB CIIUPTOB: 3TaHOJA, OyTaHOoNIa, TponaHoua?

3. Ouenure pa3Mepbl HKOJIOTHYECKOH KaTacTpodsl IMpH aBapuM He(TEHATUBHOIO TaHKepa:
paccumTaiTe IUIOMAIh OKeaHa, TTOKPHITYIO MOHOMOJIEKYIISIPHON TIEHKOW He(TH, 00pa30BaHHOM 3a CUeT
nonajaHusi B OkeaH u3 TaHkepa 20 TOHH Heg)TI/I (Gueru = 3510 H/M; My = 84 1/MOIB; 610 =
72,75-10° u/m; t = 20°C) (OtBer: 1,535:104 kv°)

4. Kakue nonst Na*, K¥, NOg", Br 6yayT amcopOHpoBaThcs HOHHUTOM, COAEPIKAIIMM TPYTIIBI —
COOH?

5. Kakue noner K*, Cu®, Br, SO/, HPO,*, Fe*' azicopoupyeTcsi Ha MOBEPXHOCTH KpHUCTaLIA
Oopomuna cepedpa?

JlutBunoBa T.H. COopuuk 3amad mo oOmieit XxumMuu. 3amadd 1Mo OOmed XUMHH C MEIUKO-
OMOJIOTMYECKOI HalpaBIEHHOCThIO. YUeOHOe mocoOue sl CTYyJeHTOB MEAMLUHCKUX BY30B.— 3-€ U3].,
nepepad. I'pup YMO M3CP PO/~ M.. OO0 «U13n-Bo Onukc»: OO0 «U3marensctBo «Mup u
obpazoBanue», 2007. ctp. 180-190.
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TEMA II. JUCIIEPCHBIE CUCTEMbI

JlaGopaTopHas padora Ne 5

«Iloyyenue u cBoiicTBa JJMO0GOOHBIX KOJIOHIHBIX PACTBOPOB)

Lesb padoThl: DKCIEPUMEHTAIEHO OCBOUTH METObI MOTY4YEHUS THO(POOHBIX KOJIOMIHBIX
PacTBOPOB, HAYUUTHCS UHTEPIPETUPOBATH HAOIIOACHUS, TOJyYEHHBIEC PE3YIbTAThI.

W3y4uB gaHHYIO TEMY U BBIIIOJHUB JTAOOpaTOpHbIE PadOThI, OTHOCSIIUECS K HEH, CTYAeHT /10JI:KeH
3HATh:

- TJIaBHBIE YCJIOBUS, HEOOXOMMBIE IS MOTYyYSHUS KOJJIOUIHBIX PAaCTBOPOB;

- 0COOEHHOCTHU aCOPOLIMU AIIEKTPOIUTOB HAa TBEPABIX MOBEPXHOCTSIX;

- npaswio Ilanera - dasuca;

- MEXaHM3M BO3HHUKHOBEHHUS ABOUHOTO 3ekTpudeckoro cios (JI3C) Ha TBEPABIX MOBEPXHOCTSX, B
TOM YMCJIE HAa KOJUIOWIHBIX YaCTULAX;

- crpoenue J[9C;

- CTPOCHHE MHIIEIUTBI THO(POOHBIX 30JIEH;

- OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOIUTHOM KOAryJIALINH;

- npasuiio yneue - [Napau;

- 0o0lue MPUHIUIBI CTAOWIM3AlUU TUCIEPCHBIX CHUCTEM BOOOIIE M KOJJIOUTHBIX PAacTBOPOB B
YaCTHOCTH.

CTy/eHT 10JI:KeH yMeTh:

- IOJy4aTh KOJJIOMJHBIE PACTBOPBI METOJAMH IENTU3ALMH, 3AMEHBI PACTBOPUTENS, Pa3IUNYHBIMU
TUIIAMU XUMHAYECKUX pEaKLUi;

- HaXOJUThb MPU3HAKU 00pa30BaHMs KOJUIOMIHBIX PACTBOPOB (HApUMeEp, ONAJIECLEHIIHIO), a TAKXKe
UX KOAryJsiuu;

- DKCIEPUMEHTAIIbHO ONpEAEesTh MOpPOr KOAryJsiud W KOAryJIMpYHOIIyl0 CIOCOOHOCTh
JJIEKTPOJIUTOB;

- npuMeHATh npasuia [lanera-@asHca u llynse - 'apay k uccnenyemMbIM 30I15M;

- COCTaBJIATH ()OPMYIIBI MULIEILT 30JI€H.

CTyeHT 10JI2KeH MOJIYyYNTh MU 3aKPelUTh HABBIKM:

-OTMEpPHUBAHMs PACTBOPOB C MCIIOJIB30BAaHHEM pa3IMYHONM MEpHOH mocyzbl (OIOpeTKH, MHIIETKH,
MepHbIE TPOOUPKHU, KalleIbHUILIBI U JIP.);

- JeKaHTaluu, GUIbTPOBAHUS;

- TaOyJaMpOBaHUS JAHHBIX;

- PAcyeTOB C UCIOJb30BAHUEM MUKPOKAJIBKYJISTOPOB.

I. KonaeHcanuoHHBIH MeTO/ NMOJYy4YeHHU 30/1eil (XUMHYeCKasi KOHIEHCAS)

ObopynoBanue M peakTUBbI:
- npoOupku Ha 20 M,
- MepHble ipooupku Ha 10 mut u 20 mu,
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- pactBopsl: 0,1%-ub1it pactBop Ks[Fe(CN)g], 2%-ubiii 1 Haceimmenusiii pactBopsl FeCls, 0,1%-
ueiid pactBop KI; 0,1%-nb1it pactBop AgNOs 0,05H. pacTtBopa THocynbgaTta HaTpus, 0,1 H. pacTBOpa
nepmanranata kanus, 0,01%-Horo pacTBopa HUTpara cepedpa,

- pa3baBiieHHBIN pacTBopa dhocdopHoii kuciotsl, 0,1%-Horo pacTBopa TanHuHa, 1%-HOTO pacTBOp
KapOoOHAaTa HATPHS,

- JIEKTPOIUINTKA,

- k0J10a MIOCKOJOHHAs eMKOCThIO 50 Myt mim 100 mit,
- [[I/ICTI/IJ'UII/IpOBaHHaH BOOa

OmnbiT Ne 1. IHonyuenue 30neit 6epaunckoii nazypu peaxyueil 080UH020 0OMeHa

1. 1l-as mpobupka: k 5 mu 0,1%-noro pacrBopa Kis[Fe(CN)s] npubaBbTe Npu SHEPrUYHOM
B30anTeiBaHuu 2-3 xarmm 2%-Horo pactBopa FeCls. Uro Bl HaGmromaere?

2. 2-as npoOupka: k 5 mi 2%-Horo pactBopa FeCl; npubaBbTe npu s3HepruyHOM B30ANThIBAaHUU 2-3
karm 0,1%-noro pactBopa Ky[Fe(CN)g]. Uto Ber Habmrogaere?

3. I[J'IH IMMOJIYYCHHBIX 301 HANUIIHNTE (bOpMy.]'IbI MHICIII, z[aﬁTe 00BACHEHUS Ha6JHO,Z[aeM]':>IM
SIBJICHUAM U CZIeHaf/'ITG BBIBO/J O BIIMAHUUN H30BITKA pcarcura Ha CTPOCHUC MHUILICIIJIBI.

K4[Fe(CN)¢] + FeCl; = KFe[Fe(CN)g] + 3 KCI
MOJIyYaeTCsl KOJUIOWIHBIM pacTBOp ¢ TIIyOOKOW cuHEH okpackoil. CTaOWan3aTopoM SBISICTCS
MPUCYTCTBYIOIIAs B M30BITKE JKENTast KpOBsHasA colib. DopMyra MULIEIUIBL:
{[m KFe[Fe(CN)s] ] n[Fe(CN)e]* 4(n - x)K"}* 4xK*

OnbiT Ne 2. ITonyuenue 3015 zudpooxcuoa ycenesa(lll) peaxuyueii cudponusa
1. B konby emkxocthio 50 M1 HaselTe 25 M1 AUCTUIUTUPOBAHHON BOJBI M HATPEUTE 10 KUTICHUS.

2. K kunseit Boje npubaBbTe HEOOIBIIMMH MOPUMSIMH 2-3 Kariu HackleHHoro pactBopa FeCls.
Heckonbkux MunyT kunsture. Uro Bel HaGmoaere?

BHUMAHMUME! [Ipu ObicTpoM NpUIMBaHUM PAacTBOpPA BO3MOXKHO IpEKpallleHue KHUIEHUs H3-3a
BPEMEHHOI'0 OXJaXACHUsA. B TakoMm ciydae ciemyer NMpeKkpaTuTh J00aBICHHE PAacTBOpa U JJOXKAATHCS
BO300HOBJICHHSI KUITeHUs. TOIBKO MOCIIE ITOr0 MOXKHO 100aBISATh OCTaTOK PacTBOpA.

B pesynbrare peakuuu:

FeCl; + 3H,0 = FE(OH)g + 3HCI
obpaszyetrcss KpacHO-Oypwlii  30sib.  CraOunmszaropoM  ciyxuT okcoxijopun kenesa  (I11),
00pa3yromuiics Mpy PeaKiiuu:
Fe(OH)3 + HCI = FeOCI + 2H,0
dopmyiia MULEIUTBI 30JIS1:
{[mFe(OH)3] - nFeO™ - (n — x)CI” }¥* xCI-
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OnbiT Ne 3. Ilonyuenue 3013 uoouoa cepedopa (0emoHcmpayuoHHo)

B mpobupky BHecute 2 miu pactBopa KI, k KoTopomMy o KamisiM, TIIATEIbHO MEpeMeEIInBas,
no6asbpTe pactBop AgNO3 10 obOpasoBanus Oenoro 3018 Agl. Kak MoxHO HaOM0AaTh ONANECICHITHIO
3oma? Yem oOwsicasiercst 310 sinenue? CocraBbTe (OpMyITy MHUIEIUIBI NOJy4eHHOro 3o0is. Caenaiite
001Kl BBIBOJ O TOM, KAaKH€ METO/Ibl ITOJyYEHHUs 30JI€ SBISAIOTCA KOHIEHCALMOHHBIMU.

KI + AgNO3; = Agl| + KNO3
obpasyercst 30i1b uoauAa cepebpa. Ero MHTEHCHBHAsI OMAJCCICHIUS CMEIIMBACTCSA C IKENTOM
OKpacKoil pacTBOpa U BBITJISLIUT KENTO-3e16HOM. CTaOMIN3aTOPOM CITY)KHUT PEaKTHB, B3STHIA B H30BITKE
(B mepBoil mpobupke -HUTPAT cepedpa, BO BTOPOH - MOIU] KaJHs).
dopMyITbl MUTICILT:
1) {[m Agl] nAg" (n - X)NO3 }" XNO3~ («1101105KHTEIBHBII 3015)
2) {[m Agl] nI” (m - x)K* } xK* («OTpHILIATEIILHBII 30715 )

OnbIT Ne 4. 3016 cepot (peakyus oomena c ROC1E0YIOUUM OKUCTIEHUEM)
1. OrmepuTts B ipobupky 10 mi 0,05H. pacTBOpa THOCYNIb(aTa HATPUSI.
2. Tlo xamism moGaBuTh 3 MiI pa3zbaBiIeHHOTO pactBopa ¢ochopHOi KucIoTh. B pesynbrare
peakuuii
Na,S,03 + H3PO,4 = HyS,05 + NaoHPOy;

~S021
H,S,05 :Sl + H,S03 ~
H,0

oOpa3zyercsi OBaJIeCHUPYIOMINi 30116 cepbl. CTaOUIN3aTOPOM €T0 SBISIETCA CEPHUCTAs KUCIIOTA.

dopmysia MULEIUIBL:

{ [m S] nS,0:* 2(n - x)H" }*" 2xH"

B pesynbraTe MOCTENEHHOrO0 YKPYNHEHHMS YAaCTHI[ H3-32 CKPBITOM KOArylasiluM OTTEHOK
OTIAJIECIICHIINM CO BPEMEHEM H3MEHSETCSl OT JKEJITOBATOTO Yepe3 OpaH)KeBBIH, KPACHBIA U (PHOJIETOBBIM
1o ronyboro. HaGmronaTe 3T0 M3MEHEHHE MOXHO TIPH COTOCTABIIEHUHM HECKOJBKUX MPOOUPOK C TaKUM
30JIEM, IIOJIyYEHHBIM B PA3HOE BPEMS.

METO/J XUMHNYECKOM PEAKITUN
Merton OCHOBaH Ha TMOJYyYEHHWU TPYAHOPACTBOPUMBIX COCIWHEHUU, OOPa3yIOIIUX TUCIEPCHYIO
¢dazy, ¢ TOMOIIbIO XMMHUYECKUX PEAKIUN pa3NIudYHbIX TUMOB (0OOMEHa, THUIPOIH3a, OKUCICHHS -
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BOCCTAHOBJICHHS U 1Ip.). Mexanu3m oOpa3oBaHUs LEHTPOB KPUCTAUIU3ALUU - TOT *Ke, YTO U B METOE
3aMeHbl pacTtBoputessa. CTaOMIN3aTOPOM OOBIYHO CIYKUT OJUH U3 MCXOIHBIX 3JIEKTPOJIUTOB (TOT,
KOTOpBIM OBbLT B3AT B M30BITKE). Bapbupys Komu4yecTBa MCXOJHBIX PEAKTHBOB, MOKHO IMOJY4aTh 301U
OJIHOT'O U TOTO K€ BELIECTBA, HO UMEIOINE PA3JINYHBIN 3apsj sipa.

OmnbiT Ne 5. 30116 cepebpa (peakyus éoccmanosnenus)

1. B nmpobupky ormeputs 2 min 0,01%-HOro pactBopa Hutparta cepebpa U JIOBECTH OO0BEM
JTUCTUIUIUPOBAHHOM BoaoM 0 10 mit.

2. punuts 1-2 kamnu 0,1%-H0ro pacTBopa TaHHMHA U 3aTeM 1-2 xamu 1%-HOro pacTBopa COJIBI.
B pesynbTarte peakiuii:

AgNO3 + Na,CO3 = AgONa + NaNO3; + COy|
6AgONa + C76H5,046 + 3H,0 = 6Agl + C76H52049 + 6 NaOH

nojyyaercsi TUApo3oib cepedpa. IlpusHakom ero oOpa3oBaHUS CIYXKUT TOSBICHUE JKENITO-
KOpHuHeBOro okpamuBanus. IIponecc yckopsercs mpu cnaboM HarpeBaHuu. CTaOUIM3aTOPOM MOXKET
CITY’KUTH MPOAYKT okuciaenus TananHa win AGONa. dopmMya MULIEITBL B 3TOM MOCIIEIHEM ClTydae:

{[m Ag] nAgO™ (n - x)Na'}* xNa"

BHUMAHMUE! Tlocie oxoH4yanus paOOTHI 30Jb BBUIMBAETCS B OaHKY ISl cepeOpocoepiKamnx

OTXOJIOB.

OnbIT Ne 6. 3016 Ouokcuoa mapzanua (peakyus 60ccmMano6/1eHU)

1. Ormeputs B mpoOupky 1 ™n 0,1 H. pacTBOopa mnepmaHraHata Kaius H pa30aBUTh
JTUCTUJUTUPOBAHHOM BOOM 70 10 mut.

2. Buectu 1 - 2 xarum 0,05H. pactBopa THocynbdara Hatpus. B pe3ynbraTe peakiuu:

8 KMnO4 + 3Na,S,03 + H,O = 8MﬂOzl + 3Na,SO, + 3K,S0O, + 2KOH

oOpa3yercss BUIIHEBO-KPACHBIM 30J1b JUOKCcHAa MapraHia. CTaOuiam3aTopoM CIYKHUT HU30BITOK

nepMaHraHaTa Kanaus. @opMyia MHUIIEIUTBL:
{[m MnO, ] nMnO4 (n-x)K"}*” xK*

OHaJIeCL[eHL[I/IH JaHHOTO 30JId, KaK W TMOJYYCHHOI'O B IMPCABIAYIICM OIIBITC 30JI1 cepera,

MacKHUpYyeTcss MHTEHCUBHOM OKpAacKoil, HO MOXeET ObITh OOHapykeHa NMpu OOKOBOM OCBEILLEHUH B BUJE
MOSIBJICHUS «METAJNTMYECKOr0 HaléTa» Ha CTEHKaX MPOOUPKH.

23



I1. lucniepCHOHHBIN MeTOX MOJY4YeHHs 30J1ei

Ob6opynoBaHue M peakTUBBI:

- mpobupku Ha 20 M1, PUIBTPHL,

- 2 k01061 Ha 50 mu,

- MepHble IpoOupku Ha 10 mul,

- pactBopbl: 20%-ubIii pactBop Ks[Fe(CN)g]; 2%-usrii pactBop FeCls, 0,1%-us1it pactBop HoC,0s4,
20%-nb1i1 pacTBOp XJopuna amomuaus, 10%-ub1i pactBop kapOonata ammonusi, 0,1%-HpIM pacTBOpOM
I1aBEJICBON KUCIIOTHI,

- TUCTUJUTMPOBAHHAS BOJIA.

METO/J IIEIITU3AIIMHN

IlenTu3anmenn Ha3bIBaeTCs IEPEXOJ OCATKOB B KOJUIOMAHBIM pactBop. IlenTmsanus Moxer
MIPOUCXOJIUTH B PE3yJIbTaTe MPOMBIBAHHUS OCaJIKa (C yAalleHueM U30bITKA IEKTPOIUTA-KOarysTopa) Win
1oJ JIeliCTBHEM CIIelMabHO BBOJMMBIX BEIIECTB - MenTu3aTopoB. [lenTusaropamu Moryt ObITH HO-
BEPXHOCTHO-aKTHBHBIE BEUIECTBA WJIM HU3KOMOJIEKYJIpHBIE 3eKTpoauThl. [lentuzarop ancopbupyercs
YacTUI[AMU OCaJIKa, YTO BEJEeT K 00pa30BaHHUIO JBOMHOIO 3JIEKTPHUUECKOrO CIIOS, @ TAKXKe COJbBATHOM
00OJIOYKM HAa WX NOBEPXHOCTU - TJIABHBIX (DaKTOpOB arperatuBHON ycToWuymBocTH. [lemTm3zanum
[IOJIBEPratoTCs, Kak IMPaBWIIO, CBEXKEIPUIOTOBICHHBIE U PBIXJIbIE OCAIKU; NPU 3TOM OOBIYHO HE
HAOJIIOAAeTCSl CTEXMOMETPUUYECKHX COOTHOIICHHH MEXAYy KOJIMYeCTBAMHU TIIETITU3aTOpa M OCajKa,
IEepeLEeEero B pacTBop.

Onsit Ne 7. Ilonyuenue 3014 6epauHcKoil 1azypu Memooom nenmu3ayuu

1. B mpoGupky BHecute 5 mi 2%-noro pactBopa FeCls, 3arem npubasste 1M1 20%-HOTO pacTBopa
Ka[Fe(CN)e].

2. Ocagok OTQUIBTPYHTE U IPOMOMTE JUCTHIUTHPOBAHHON BOJIOM.

3. Ilocne toro kak orpuiabTpyeTcs Boaa, oOpabortaiite ocanok Ha ¢uiubtpe 3 Mia 0,1%-HbIM
PacTBOPOM II[aBENIEBOM KHCIIOTHI 00OpaTUTE BHUMAHUE Ha I[BET (pUIIbTpaTa.

4FeCl;s + 3K4[Fe(CN)g] = Feq[Fe(CN)g]s |+ 12KCI
B pesynbrare nentuzanuu 00pa3yeTrcs HHTCHCUBHO OKPAIICHHBIA CUHUM 30J1b OCPIMHCKON JIa3ypH,
YaCTUIIBI KOTOPOTO CBOOOIHO MPOXOISAT CKBO3b (QUIIBTP:
m Fes[Fe(CN)g]s| + n H,C,04 — {[m Fes[Fe(CN)g]s NC204> 2(n-x)H* ¥~ 2xH*
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OnbiT Ne 8. ITonyuenue 3011 2udpokcuoa antOMuHus ROCPeOCHEOM NERMU3AYUU

A) K 20 mn Boxmbl nobGasinsitor 15 kamens pactBopa A1Cl3, 3aTeM Mo KarwisiM MpHU SHEPTUYHOM
nepememuBanuu 100aBisroT pactBop (NHy)2CO3 10 Tex mop, moka BBIMAJAONIMIA OCaJI0K THAPOKCHIA
QITIOMUHHUS CTAHET PACTBOPSITHCS C TPYAOM.

Vkaxxure crnocobd IMOJIYYCHHUA U XUMH3M IIPOLECCa MOJIYUCHHUA 3014, COCTaBbTE (bOpMy.]'Iy MU CIIIBI,
oTMc4as IBCT 30JI4. HGHTI/ISaTopOM CJIYKUT HU30BITOK XJopuaa aJIltOMUHHA, HC BCTYIIMBUICTO B PCAKIIUIO.

2A1C1;5 + 3(NH,),CO3 + 3H,0 — 2A1(OH)s| + 6NH,C1 + 3CO,1.

B) [Ipu cmemmBaHuu pacTBOPOB B 0OOPAaTHOM IMOPsAIKE 00pa3yeTcs 30J1b, UMEIOLINNA APYToil 3apsi.
5 mu pactBopa (NH4)2CO3 pa30aBisitoT B 4eThipe paza U J00ABISIOT K IOJyYEHHOMY pa30aBICHHOMY
pactBopy npu BerpsixuBanuu 2 kamium  pactBopa AlCls. Ocamox Al(OH); nentusupyercs
oOpazoBaBmmmMcs rpu peakuuu NH,OH.

VKakuTe Crocod NOTydeHHs U XMMHU3M IIPOoILecca MOTyIeHUs 301, COCTaBbTe (hOpMYITy MUIIEIUIBL,
otMmeuas 1BeT 301. Chenaiite BBIBOJ O TOM, KAKME METObI ITOJIy4YeHHs 30J1€H SABIISIOTCS
JUCIIEPCUOHHBIMHU.
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JlaGopaTopHas padora Ne 6

«YCTOHYMBOCTDH M KOAryJasinus JU0(OOHBIX KOIOUAHBIX pacTBOpoB. Kosutonanas 3amura»

Heap padoThl: HAYYUTHCSA FKCIIEPUMEHTAIIBLHO, ONPEAEIIATh NOPOT KOATYJISILIMY, 3aLIUTHOE YUCIIO

JTUO(UIBHBIX KOJJIOUJIOB U MPUMEHSATH Ha npakThke npasuiio Llynbue-I'apau.

Ob6opynoBaHue M peakTUBDI:

- METAJUIMYECKHI IITaTUB C HAOOPOM JepKaTesei,

- IITaTUB /17151 IPOOUPOK,

- OropeTka Ha 25 mur,

- KOHHYeckas koj0a Ha 100 m,

- cTexJITHHBINA ctakad Ha 100-150 M,

- HeHTpudyx)HbIe TPoOUpKH Ha 10 MII ¢ eneHueM,

- 30116 ruApookucu xkenesa(lll),

- pactBops! 1,00M KBr, 0,10M K,SO4, 0,01M K3[Fe(CN)g]

- TIMITETKH Ha 2 MII 1 1 M1,

-0,5% pacTBOp *enaTuHa.

OnbIT Ne 1. Onpeodenenue nopoza xoazynayuu

1. s onpeneneHus mopora Koaryjsiiud B KOJOY Uil TATPOBAHUS C IMOMOIIbIO IEHTPU(PYKHON
npobupku neperecure 10 vt 30151 Fe(OH)s.

2. BIOpeTKy 3aIIOJIHUTC paCTBOPOM KBI', yAaJIuTe BO3AYyX U3 HOCUKA 6IOpCTKI/I, YCTAaHOBUTC YPOBCHb

pacTBopa Ha HyJIEBOE JIEJICHUE U IPUCTYIUTE K TUTPOBAHMUIO.

3. Ilo MEpPEC BLITCKaHHA PACTBOpPA U3 6I-OPCTKI/I COACPIKUMOC KOJIOBI HCO6XOI[I/IMO HCIIPEPBIBHO
MNEepEMCIINBATh INIABHBIMU KPYT'OBBIMU JIBUKCHHUAMMU. THTpOBaHI/Ie MPEKpPaTUTE MMPHU JICTKOM ITOMYTHCHHU
30JI, 4TO CBUACTCIILCTBYCT O HACTYIIJIICHHUU SIBHOM KOoaryJdinuu. TI/ITpOBaHI/IC IMOBTOPHUTEC TpHU pa3sa.

4. Ananornuno npoBoasat Tutpoanue pactBopamu K,SO4 u K3[Fe(CN)g).

5. TI/ITpOBaHI/IC CUUTACTCA 3aKOHYCHHBIM, €CJIN PC3YJIbTAThI TPCX TI/ITpOBaHI/Iﬁ pacxogdaTcsa HE Oolee

yeMm Ha +0,10.

6. PGSYJ'ILTaTBI TUTPOBAHUS 3alIMCHIBAIOT B Ta6n1/1uy.

Tabnuua
PactBOp Konuentpanus Voan, M Crk, Y,
ANEKTPOJIUTA ANEKTPOJINTA, MMOJIb/JT 1/MMOJTB
MOJIB/1
KBr
K2SO4
Ks[Fe(CN)e]

7. Paccumraiite cpetHuil 00beM 3JIEKTPOIUTA MO PE3yIbTaTaM TUTPOBAHUS:
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Von =Vi+ Vo+V3/ 3, M1

8. Tlopor Koaryasiuy 1 KoaryJIupyolylo ClIOCOOHOCTb SIEKTPOIUTOB PACCUUTANTE O (hOPMYIaM:
Cuk = Con - Van/ V3ons + Van (Mosbs/n) unu

Crnx = Con - Vax - 1000/ V3ons + Vo (MMoins/1),

rze Can — KOHIEHTpaLus 3JIEKTPOIUTA, MOJIB/J;
Va1 — 00beM IIEKTPONINTA, 100aBIEHHBIN K KOJUIOUAHOMY PacTBOPY, MJI;
V301151 — 00bEM KOJJIOUTHOTO PacTBOPA, MIL

Koarymupyromas crocobHocts (y) — 3T0 BeludnHa, oOpaTHas mopory koaryisiuu: Y = 1/Crk,
JI/MOJIb.

9. B BBIBOJIE YKa)KUTE BIUSHHUE 3HAKA U BEJIMYUHBI 3apsi/ia KOATYJIHUPYIOUIEro HOHA Ha KOATYJISIHIO.
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OnbIT Ne 2. Onpedenenue «xcene3no2o Yucaa» 01 Heelamuna

1. lns ompeneneHus 3allUTHOTO YHCia MPUTOTOBbTE 6 MPOOMPOK ¢ yOBIBarolIel KOHIEHTpauuei
xenatuHa. s aroro B 1-10 mpobupky Hazeitte 2 miu 0,5%-HOro pacTBopa KejlaThHa, a B CIeAyIolue 5
npobupok 1o 1 M qucTHiuMpoBaHHON BoAbl. OTOepuTe u3 1-0it npobupku 1 M pacTBopa KelnaTuHa U
MepeHecuTe ero Bo 2-10 mpooupky. Ilepememaiite cMech BO 2-0if NMpOOWpKE ITyTEM BCTPSXHUBAHMS.
[lepenecure u3 2-oii mpoOupku B 3-t0 1 M1 cMmecu, nepememaiite u T.0. A0 6-oi npobupku. U3 6-oi
poOUpKu 1 MII cMecH BblIEHTE B CTaKaH JJIs CIUBA.

2. Bo Bce mpo6upku npuneiite mo 10 mu 30t Fe(OH)s. [lepuonnyecku BCTpSIXUBaWTE COAEPKUMOE
npoOupok B TeueHue 8-10 muH.

3. Uepe3 10 munyr B mpobupkum 1-6 mpuneiite pactBop koarynsHta KSO; B kommuecTBe
COOTBETCTBYIOIIEMY MOPOry Koaryisituu (13 onbita Ne 1), nepemernaiite cMech U uepe3 3 MUH. OTMEThTE
COCTOSIHHE 307151

4. Pe3ynbTathl ONBITA 3aHECTU B TAOIULLY.

Tabnuma
Ne npo6upku 1 2 3 4 5 6
Komuuectso mi 0,5%-HoTO 1,00 0,5 0,25 0,125 0,063 0,031

pacTBOpa KEJIaThuHa

Koarymsus ( + nim —)

Hanuuue nomyTHeHHss B MNpoOMpKE O3Ha4yaeT, YTO JAaHHOIO KOJIMYecTBAa CTabuiIn3aTopa
HEJOCTaTOYHO Ul 3alUThl 30i8. OTMEYaroT TO KOJIMYECTBO PACTBOpA CTa0MIIM3aTOpa, MPH KOTOPOM
HacTymaeT KOoJUIOMJHas 3amura. B3sB cpeqHee 3HaueHHE MEXAY 3TUM KOJIMYECTBOM CTa0MiIM3aTopa U
TE€M KOJMYECTBOM, IPU KOTOPOM €Ill€ HE MPOUCXOIUT 3aIIMTa (B MpeAbLAyIIed NpoOUupKe) U yUYUThIBAS
KOHIIEHTPALIMIO CTa0MIIN3aTOpa B pacCTBOPE, PACCUUTHIBAIOT «OKEJIE3HOE YHCIIO» JJIS JKEIaTHHA.

«Kenesnoe 4muCIO» — 3TO MHHHMMalbHas Macca CyXOro THUAPOQPHIFHOTO KOJUIOWAA, KOTOpas
MIPOSIBIISICT 3AIUTHOE JACUCTBHE B OTHOIICHUU | 71 THAPOPOOHOTO KOIJIOUTHOTO PACTBOPA TUIPOOKUCH
xeneza(lll).

IIpumepnslii pacder: Jonyctum, uto 0,125 M kenmaThHa HE TMPOSBWIM 3alIUTHBIX CBOMCTB, a
0,25 mn yxe obnananu >TuM cBoiicTBOM. ClieZjoBaTeiabHO, A pacdeTa HY>KHO HUCXOIUTh U3 CpelHen
BennumHsl, T.€. 0,125+ 0,25/2 = 0,18 M1 0,5% - HOro pacTBOpa kenatuHa 3amuimaet 10 M 305151, B 1 11
oyzaer 3amumiex 0,18-100 = 18 mu 0,5% - HOTO *KenaTuHa.

Tak kak «KeJIe3HOe YHMCIIO» JOJKHO OBITh BBIPAKEHO B MI' CYXOT'0 BEILIECTBA, TO ONPENEISAIOT €ro
Maccy B 18 miu 0,5% - Horo xenatuna. 100 ma 0,5% - Horo >xematuna (p = 1 r/mi) comepxkar 500 mr
CyXOTO BEIIECTBA, a | MII COLEPKUT 5 M.

«Kene3Hoe 4rCIOy KeJlaTHHA:
(0% (xenatuHa) * Vppa(KETATHHA) * Pp-pa 1000

M (GKETIATHHA) = ============mm = e o m o e e e e e e mmmmmmmmmes © mmeeees - 100, mr
100% 10

m=18-5=90 mr.

5. CaemnaiiTe BBIBOJ O 3aBUCUMOCTH 3aI[UTHOI'O JEHUCTBUS OT BEIUYHHBI 3aI[UTHOIO YHCIIA.
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CBOMCTBA MUKPOTETEPOI'EHHBIX CUCTEM

3HaueHue TeMbl I (apMaluu OIpeaeseTcss TeM, YTO MHOTHE JI€KapCTBEHHbIE (OPMBI
MIPEJICTABISIOT COO0M MHKPOTETEPOTeHHBIC CHUCTEMBI (3IMYIBCHH, CYCIICH3UH, IMACTHI, MEHBI, a3pPO30JIH,
TTOPOIIKH).

Byay4un nmpuHIMNUAATRHO TEPMOJUHAMUYECKH HEYCTOWYUBBIMH, 3TH CHCTEMBI TPEOYIOT 0Cc000TO
BHHUMaHUS K CTaOMIM3aIH, 00eCIIeYuBaIoIIEeii He TOIBKO YCTOMUYMBOCTD K KOAryJIsI[UU U KOAJIECLEHIIUH,
HO ¥ BOCCTAaHOBJICHHE PABHOMEPHOI'O PACTPECIICHUs UX YaCTHUI[ IO BCeMy 00BEMY MPHU BCTPSIXUBAHUU
(mocne ocenanus MpH JUIUTEILHOM CTOSIHHH).

CTpyKTypHO-MEXaHUYECKUE, a Takxke (apMaKOJOTHUYECKHE U TMOTPEeOUTENbHbIE CBONCTBA STHX
CUCTEM 3aBUCAT TJIABHBIM 00pa3oM OT CTEIEHU TUCIEPCHOCTH YacTull. [losTomy mcciemys, Hampumep,
CKOPOCTh CEeIMMEHTAI[MHU, MOXHO MOJIY4YUTh HH()OPMALIUIO O CPOKAX PACCIOCHUS SMYJILCUI U CYCIIEH3HUH,
00 uX (QpPaKIMOHHOM COCTaBe M yjaenbHOW moBepxHocTH (pakuwmii. ([locnemHee OTHOCHUTCS W K
MOPOLIKAM, TaK Kak IPU CMEIIMBAHUU MOPOIIKOB C JKUJIKOCTAMM IIOJIY4YarOTCs CYCHEH3UHM, KOTOpbIE
MOXHO HCCIIEIOBAaTh TEMHU K€ METOJaMu). Pa3HOBUIHOCTBIO CEIMMEHTAIIMOHHOTO aHAJIM3a SIBJISCTCS 1K -
POKO IPUMEHSIEMBIN KIMHUYECKUN aHaau3 KpoBu Ha COD (CKOpPOCTh OCeaaHus SPUTPOIIUTOB).

OrmpezenieHne CTEMEHU JUCIEPCHOCTH TMOTYYaEMBbIX W HCIOJIB3YEMBIX JHCIEPCHBIX CHCTEM
HEe00XOIMMO B TEXHOJIOTUHU JIEKAPCTBEHHBIX (OpM (KaK alTeYHOMH, TaK U 3aBOJICKOM), MOCKOJIbKY OT Hee
3aBUCAT HE TOJBKO BPEMs MOJIYUYCHHS JICKAPCTBEHHBIX BEIECTB M UX MPAKTUYECKUNM BBIXOMA, HO U CIIO-
COOHOCTh TIOPOIIKOB K TaONETUPOBAHUIO WM TPaHYJIMPOBAHUIO, CPOKH TOIHOCTH CYCIIEH3HH, MacT,
IMYJIBCUH, HX TOBAPHBINA BU]I, TOTPEOUTEIBHBIC U (hapMaKOJIOTHUECKHUE CBOMCTBA.

W3y4nB qaHHYIO TEMY U BBITIOJHUB JTJAOOPATOPHBIE PA0OTHI, OTHOCSIIUECS K HEH, CTYAEHT JI0JI:KEeH
3HATH.

- KJIacCU(DMKAIHIO TUCTIEPCHBIX CUCTEM;

- CrmocoOBbl TMOJIyd4eHHS W CTaOWiIM3alud SMYJIbCHM, mpaBwio baH-kpodra 118 mnomadopa
OIMYIBraTopa;

- IPUHIUIBI U cTIOcO0bI oOpareHus Gpa3 IMyIbCHii;

- YCTPOMCTBO W MPUHIIUII ICUCTBUS PA3IMYHBIX BUIOB CEAMMCHTOMETPOB;

- IPUHIUI CEMMCHTAIIMOHHOTO aHaJIH3a.

CTyneHT 10/I2KeH yMeTh:

- TIOJTy4YaTh AYMYJIBCHU U CYCIICH3UH C 3a/IaHHBIMU CBOMCTBAMHU;

- ONpeAeNsTh THUIl MOJYYEHHOH 3MyJIbCHM METOJIaMH OKpaIllMBaHMs, CMAauMBaHUS THAPOGOOHOM
IMOBEPXHOCTHU U AP.;

- MPOBOAMTH CEAMMEHTALMOHHBIM aHalIM3 MOPOIIKOB W CYCHEH3WH M Ha OCHOBE €ro JaHHBIX
OTIPEIEIATh pa3Mephl YaCTHIl, (PPAKIIMOHHBIN COCTaB U YACIbHYIO IIOBEPXHOCTH;

- OMpeAeATh TUIPOPUIBHOCTD WM THAPOPOOHOCTH MOPOILIKOB METOJJOM CMaYMBaHUs BOJIOM.

CTyneHT 10JI2KeH MOJIYy4YHTh MU 3aKPEeNUTh HABBbIKH:

- MI0JIb30BaHUS TOPCUOHHBIMH BECAMU;

- pacTupaHus MOPOLIKOB B CTYIIKE;

- IOCTPOEHUSI TPaQUKOB ¥ UHTEPIPETALUH IPAPUUECKUX JAHHBIX;

- PacyeToB 110 YPABHEHUSAM C UCIIOIb30BAHUEM MUKPOKAIBKYJISTOPOB;
- Ta0yIMPOBaHUS IKCIIEPUMEHTAIbHBIX U PACUETHBIX TaHHBIX;

- II0JIb30BAHMS CIIPABOYHOM JINTEPATypOi.
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JlaGopaTopHas padora Ne 7

«Ilosryyenue v cBOMCTBA IMYJIbCHIT»

Heap paGorei: HayunThcs SKCIIEPUMEHTAIBHO NOJY4YaTh SMYJBCUU, ONPEAEIATh TUIl 3MYJIbCUH,
U3Y4YHUTh UX HEKOTOPBIE CBOMCTBA.

ObOopynoBaHue U peaKTUBBI:

- MUKPOCKOTI,

- mpobupku MepHbie Ha 10 mit; mpoOupku Ha 20 M,
- CTEKJISTHHBIC TTAJIOYKH U KaIWUISPBL;

- MPeIMETHBIC CTEeKIIa (YUCThIE, 00E3KUPEHHBIC);

- IPpCAMETHBIC CTCKIIA, IIOKPBITHIC Hapa(i)I/IHOM,

- ¢punbpTpoBaNLHASA Oymara,

- Kpacureib cynas I1I;

- pactBopsL: 2% pactBop oneara Hatpus (C17H33COONa); 1M pactBop NaCl; 1M pacteop MgCly;
IM pactBop AlCl3, 30% pactBop MgCl,.

- OJIUBKOBO€ MaclJIo.

- METUIECHOBBINA CUHHUM.

OnbiT Ne 1. Honyuenue smynscuu 6e3 amynvecamopa u ¢ IMyab2amopom

1. B nBe mpoOupku Hajeiite mo 5 Mi Macia, OKpauleHHoro kpacureiem cynaHom III B sipko-

KpacCHBI IBET.

2. B nepByro npobupky 106aBbTe 5 MII AUCTUIUTUPOBAHHON BOJBI.
3. Bo BTOpyto — 5 M1 2%-HOro BOJJHOTO pacTBOpa OJieaTa HaTPHsL.

4. ITpobupKu MIOTHO 3aKpoiTe MPOOKaMU M MHTEHCUBHO BCTPSIXUBAHTE O MOJYUYEHUS SMYIbCUU

(2-3 mun.).

Urto Habmrogaete? Pe3ynbpTaThl HAOMIOICHUS 3aHECUTE B TAOJIHUILY.

Ta0Omumna

Ne npo6upku

BemectBa

HaOmronenune

BriBon

MacJI0—BOoaa

MacCJI0—0JICAT HATPpHUA

ChenaiiTe COOTBETCTBYIOIIME BBIBOJBL: KaKMM METOJOM IOJIydeHbl 3Myibcuu? Yto sBisercs
MIPU3HAKOM yCTOMYMBOW OMYJbCUU?

KakoBa mnpuunHa pa3nuyHON YCTOMYMBOCTH MOJYYEHHBIX
aMynbcuii? UeM 00BSICHIETCS CTaOMIM3UpYIOIIee JEHCTBHUE IMYIIbratopa?
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OnbiT Ne 2. Yemanoenenue muna smynvcuu memooom cmemiusanus

Ha n1Ba mpeMeTHBIX CTeK/Ia HAHECUTE CTEKIJITHHOW MAJIOYKOM MO KaIlie SMYJIbCUH, ITOJTYyYCHHOH B
MPUCYTCTBUU CTAOMIIN3ATOPA.

PS[I[OM C HUMH HAaHECHUTC Ha OAHO CTCKJIO — KaIlJIF0 BOAbI, HA APYro€ — KallIo Macia. Hakmnonss
CTCKJIO, MPUBCAUTEC KAIlJIM B COIPUKOCHOBCHUEC U Ha6JIIOI[aI>'ITe, COJIBIOTCS JIU 00€ KaIlIk B OIHY.

C Kakoil )KMAKOCTbIO CMEIIMBACTCS KAl SMYJIbCUU?
Kaxkast )KuaKkoCTh: MosIpHast WM HETOJISIpHASL, SIBISICTCS] TUCTIEPCUOHHOM Cpe1oi aMyabcun?

B BBIBOJIE yKaXUTE THUI UCCIIEYEMOU 3MYIIbCUU.

OmnbiT Ne 3. Onpedenenue muna Imynscuu

la. Hanecute oAHy Kamio 3MYJIbCHM, NOJIYYEHHYIO B TPUCYTCTBMM cTaOuiM3aTropa, Ha
IIPEJBAPUTEIILHO O00€3KUPEHHYI IIOBEPXHOCTh IPEIMETHOIO CTEeKIa. JIpyryro Kamlo 3MyJIbCUU
HaHECUTE Ha IMpPEeIMETHOE CTEKJIO, MOKPBITOE POBHBIM cioeM napaduHa. OTphIB Kamid HEOOXOAMMO
OCYILIECTBIIATH JIETKUM IPUKOCHOBEHNEM HIKHETO Kpasi KaIlulk K IIOBEPXHOCTH CTEKJIA.

Ha kaxoii moBepXHOCTH — cTekJia WM mapaduHa — Karulsl pacTeKaeTcs, a Ha KaKoW COXpaHser
chepudeckyto hopmy? 3apucyiite BUI Kaneinb COOKY HACTEKIIe U apaduHe.

Kakas JKUAKOCTD: IOJIApHAs U — HCTIOJIAPHAA ABJISACTCA I[I/ICl'IepCI/IOHHOI\;I CpG,[[OfI BMYJ'IBCI/II/I?

2a. Ha ¢punbTpoBanbHyto OyMary HaHeCUTE IO Karljie SMYJIbCUM, TOJyY€HHBIX B IEPBOM OIIBITE.

Uro nabmonaete? Ecnu cpenoii sBiseTcs BoAa, TO Karulsl cpazy BcachklBaeTcs Oymaroi, Ha KOTOpoOi
ocTaercs )KMpHOe MATHO. Karm sMynbcuu B/M He BCachIBAIOTCS.

3a. SMYJ'ILCI/II/I, MOJIYUYCHHBIC B IICPBOM OIIBITC, HajelTe B ABE HpO6I/IpKI/I u IIO68.BLT€ HCCKOJBKO
Karejb KPpaCcuTeiisi MCTUJIICHOBOTO CUHETO, paCTBOPHUMOI'O B BOJIC.

Yro Habmoaere? [Ipon301io 1M OKpalBaHue SMyIbCHi?
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DOMyIbcHs M/B OKpAIlIMBAETCS B CUHUI LIBET, SMYJIbCUSI B/M — HE OKPAILIUBAETCSI.

B BBIBOJIE yKa)KUTE TUIT UCCIIENYEMBIX SMYJIbCUH.

OnbIT 4. Paspywmenue smyavcuu pacmeopamu nexkmpoaumos NaCl, MgCl,, AlCl;

OcTaBI1yrocsi IMYJIbCHUIO, TIOJYYEHHYIO B [IEPBOM OIIBITE, pasiieiite B 4 npoOupku nopoBHy. OnHy
U3 HUX OCTaBbTE JJIS CIEAYIOIIEro OIbITa, @ B TPU — J00aBbTe B KaXKAYI0 MO KamisiM 1M pacTBopbl: B
nepByto mpodupky — pacteop NaCl, Bo Bropyro — pactBop MgCly, B TpeTsio mpobupky — pactsop AlCls.

Omnpenenute 4YUCIO Kameidb KaKIOTO pacTBOpa, HEOOXOIUMOE ISl paspylICHHs] SMYJIbCHH U
pe3yiabTaThl HAOIIOIEHUS 3aHECUTE B TAOJHUILY.

Ne mpobupku | KonuvectBo amynbcun, | JJoOaBneHHBIN KonunuecTBo kanens,
MJT anekTposuT, 1M pacTBOp | BhI3bIBaIOIIEE pa3pyIICHHE
OMYIBCUU
1 2 NaCl
2 2 MgCl,,
3 2 AICl;

4. Ilo xakoMy IIPU3HAKY MOXHO CyIUTb O pa3pyLIEHUH dMYJIbCUN?

Kak 00bsiIcHUTH pa3pyllieHHe 3MYJIbCUHU B IPUCYTCTBUH 3JIEKTPOJIUTOB U PA3IMUHOE YUCIIO Karelb
PacTBOPOB 2JIEKTPOIUTOB, OLIEAIIEE HA pa3pylIeHUe?

Crnenaiite COOTBETCTBYIOIINE BBIBOIBI.
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OnbIT Ne 5. Oopawienue ghaz amynvcuit

1. Ha mpeameTrHoe cTekiio HaHecHTe | KaIlIro AMYIbCUU M C TIOMOIIBI0 MHUKPOCKOIIA OTPEIEIIUTE
THII SMYJIBCHUH (TTI0 OKPAIIMBAHUIO TUCIIEPCUOHHOM CPEIbI U TUCTIEPCHOM (hasbl).

2. 3areM K 2 MJI HCCIEIyeMOH SMYJIbCHM, CTA0MIM3MPOBAHHOM 0JI€aTOM HATpHs, J00aBbTE IpU
BerpsixuBanuu 1-2 xaru 30%-noro pactsopa MgCly.

3. TmarenpHO BCTpsIXUBaiiTe 10 00pa3oBaHus YCTOHUMBOH SMynbcud. Kammo monyueHHO#H
SMYJIbCUM HAHECTH Ha IPEIMETHOE CTEKJIO, M C IOMOIIbI0 MHUKPOCKONA ONpeneiuTh ee Tl (1o
OKpAIIMBaHUIO IUCIIEPCUOHHON CPEebl U AUCIIEPCHOM (hazbl).

4. Jlaiite 00BsICHEHHE HAOIFOJaeMbBIM SIBJICHUSIM, CICIIANTE BBIBOJI.
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TecToBbBII KOHTPOJIb MO TeMe: «JInoGoOHbIE KONIONIHbIE PACTBOPHI»

1. BcraBere mpomymienHoe cioBo. IlpaBuio Illyneue-I'apau: koarymupytomiee AeHCTBHE HOHA
KOaryJistHTa TeM OoJIbIle, 4eM €ro 3apsi.

2. [Tpu MHBEKUHUAX FNEKTPOIUTOB B MBIILICYHYIO TKaHb WA KPOBb, €T0 HEOOXOAUMO BBOUTH:
1) 6bICTPO, MOKHO CTPYIHO

2) MeIJIEHHO, YTOOBI HE BBI3BATH JIOKATBHYIO KOATYIISLINIO

3) cHadana ObICTPO, TOTOM MEIJICHHO

4) cKOpOCTh BBEJICHUSI HE UMEET 3HAUCHUS

3. K BemecTBam, CriocOOHBIM 00YCIIaBIMBATh KOJUIOUIHYIO 3aIIUTY OTHOCST:
1) 3JEKTPOIUTHI

2) Genku

3) monucaxapubl

4) I1AB

(maiiTe onpeneneHue MOHITHIO KOJIOUTHAS 3aI1Ta)

4. YCcTaHOBUTE COOTBETCTBHE MCKOY Cpr1(Typ0171 YaCTHULBI U €€ HAa3BaHHCM U I[aﬁTe IIOsACHCHUC!

Crtpykrypa: HaszBanue:
1) rpanyna + nud@y3uoHHBIH caoh A) munesmna
2) arperar + afacopOLUHOHHBIN + TU( G Y3UOHHBIN CIOM b) rpanyna
3) arperart + afgCcOpOIMOHHBIN CIIOM B) snpo

4) sapo + CBsA3aHHBIC IPOTUBOMOHBI I') arperar

5. 301b TUAPOKCHAA MarHus, moaydeHHbiii mo peakiuu: MgCl, + 2NaOH— Mg(OH), + 2NaCl,
npu anekTpodopese mnepemeniaerca kK karoay. Hamummre dopmyny munemisl. B u30biTke Kakoro
peareHTa OH MoJTyueH?

1) MgCl,
2) NaOH
3) Mg(OH)
4) NaCl.

6. [Topor koarynsuu 305 cyiabpuaa 3010Ta HOHaMH Kanblus paseH 0,69 mmoinb/n. Kakoii 06bem
pacTBopa ¢ KOHIIEHTpanuen xiaopuaa kaiabius 0,5 monb/in Tpedyerces mis koaryssiiuu 100 Mo 3051s1?

1)0,15 0
2) 0,15 mn
3) 15 mn
4H1,5n

KoHnTpoJsbHbIE BONIPOCHI:

1. ducnepcHble cucteMbl, ux kiaccudukanuu. [IpumeHeHHe pa3IuYHBIX JUCHEPCHBIX CHUCTEM B
MeIULMHE U (hapMaIiu.
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2. TloHsaTue 0 cycmeH3usX W a’po3oiisix. [[puMeHeHne X B MEIMKO-OMOJIOTMYECKON IpaKTHKE.
Cwor.

3. DMyJIbCHH, MOPOIIKKA W TIEHBI, UX CBOMCTBA. MeaMKO-OMOIOTHYEeCKass POjb U NPUMCHEHUE B
MEIUIMHE U (hapMarivi.

4. JInodoOHBIE KOJUIOMIBI, YCIOBHA UX moiydeHus. CrpoeHue MuLemibl. MexdasHbll (Qyg) H
ANEKTPOKUHETHIECKHH (& - 13eTa) MOTEHIMAIBI KOJUIOUMIHBIX YacThil. [I[piMeHeHre B MeIUIIHHE.

5. Ctpoenue muneuibl Ha mpumepe 3oia BaSO,4, momydennoro mo peakuuu BaCl, + H,SO, —
BaSO, + 2HCI. IonsTre o & - noTeHnuane kak pakTope yCTOHUUBOCTH.

6. MeToapl MOTYyYEHUSI U OYUCTKH KOJUTOUAHBIX pacTBOpoB. Juamus. [Tpuamun AUIL.

7. MGTOI[BI OYHUCTKHU KOJUIOMAHBIX PaCTBOPOB. Hpe,Z[CTaBJ'IeHI/Ie O AuajIn3€, BUBHAUAIIN3C. HpI/IHHI/IH
AUIIL

8. MOJ'IeKy.TIHpHO'KI/IHeTI/ILIeCKI/Ie M ONTHYECKHE CBOMCTBA KOJIJIOUJIHBIX PACTBOPOB.

9. IonsiTHEe 00 3IEKTPOKMHETHYECKUX SBICHHSX. DIIEKTpoocMoc. DiekTpodopes. bruonornueckoe
3HaueHue. [loTeHIanbl TeueHns, CeAMMEHTAIHH.

10. YcTOWYMBOCTH AMCHEPCHBIX CHCTEM (CEIMMEHTAIlMOHHAs M arperaTtuBHas). Y CTOWYHBOCTD
KOJUIOUJIHBIX pacTBOpoB. CyTh Teopuu JJIDO.

11. Koarynsauust u ¢akropsl €. Bb3biBawomue. llopor koarymsuuu. Ilpaswno yneue-Tapaum.
3HaueHHE NMPOLECCOB KOATYISLUHU ISl )KU3HEACATEIIbHOCTH OPTaHU3MOB.

12. MexanusM W KUHETHKAa OJIEKTPOJIMTHOW  Koarymsuuu. HeilTpanmmzanmoHHas |
KOHLEHTPALlMOHHAsI KOATYJISILIHSL.

13. Koarynsmusi cMecsMH  3JIEKTPOJIUTOB  (AJMUTUBHOCTh, AHTAarOHW3M, CHHEPTU3M).
I'erepokoarymnsuus. [Ipumepsl. bBuonornueckas pois.

14. Komnouanass 3amura, €€ poib B KU3HeAesTeabHocTH. Duokynsauusa. IlenTuzanus,
Ouonoruyeckas pojb.

15. JInoduibubie komnouansle pactBopbl. Munesisl [TAB. Tlonarue o KKM u I'JIb. JIunocomsr.
buonoruueckas pois.

16. KonneHcanmmoHHBIE METOABI MOJNYYSHHS MHKPOTETEPOTCHHBIX CHUCTEM (METOJ XHMHYECKOM
peaKIu, METO/1 3aMEHbI PACTBOPUTEIS).

17. JlucniepraiiluoHHbIE METOJbI MOJY4YEHUs (pacTHMpaHUE B CTYyINKE, U3MEIbUYECHHE B IIAPOBOH U
KOJIJIOWJTHOM MEJbHULIAX U JIp.).

18. Obmras xapakTepuCTHKa MUKPOTETEPOTEHHBIX CHCTEM, UX OTIIMYHE OT KOJUIOMIHBIX.

19. Cycnensuu, nactsl, MX noiydeHue u crabunuzanus. [IpuMenenue B papMarum.

20. CequmenTanonHas ycroiunBocts. CenumenTarus. Y paBaenue Crokca. CeTMMEHTOMETPEI.

21. CenuMeHTallMOHHBIN aHaU3 cycnen3uil. CenumenTannonHas kpuas. Kpuas pacnpenenenus
YaCTHI[ IO (PPAKITUSIM.

22. DOwmynecun. Krnaccudukanums, meroasl mnodydeHus U crabuimmszauuu. KoanecueHuws.
Owmyneratopsl. [Ipasuno bankpodra.

23. Metoab! onpezaenenus Tumna smyinbcuu. O6pamenue $as smynbeuid. [Ipumenenue smynbeuil B
dhapmanuu.

24. Tlopomku. Merons! noiyuenusi. [Ipumenenue B ¢papmarnuu. CiaéKuBaeMOCTb, paclbUIIEMOCTb,
CBIITy4eCTh. | paHynupoBaHue MOPOIIKOB.
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3axayu u ynpaxHeHHs:

1. 3ome Opomuma cBuHna(ll) momy4ynnu mpu CMEIMIMBaHWU aleTaTa CBHIA U OpOMHIA KaJIbIIUS.
Koarynupyrormias cmocoOHOCTh HUTpaTa MarHus 1Mo OTHOIIEHUIO K TOMY 30JI10 OOJIbITIE KOAryIUpPYIOIIeH
crocobHocT cynb(dara ammonus. KakoB 3apsn rpanyneli? Hamumure GopMylly MHIIEIUIBI STOTO 30JISI.
(OTBer: rpanyna 3apsHKeHa OTPUIIATEILHO, OPOMHI-UOHBI - TOTEHITUATIONIPEACIISIOIIHE).

2. K 5 mn 3oms Fe(OH); mis Hayana sSBHOM Koarymsuud HE0OXOAUMO 1T00aBUTh OJIWH U3
cneayrommmx pactopos: 4 M 3M KCI; 0,5 mir 0,01M K;SOy; 3,9 M 0,0005M Ky[Fe(CN)g]. Borunciure
[OPOTH KOArYJISAIUK W ONPEICITUTE KaKOW W3 DICKTPOIMTOB MMEET MAKCHMAIbHYIO KOAryJIHPYIOIIYIO
criocoGHocTh. (OTBet: 1,33;9,1-107%; 2,19-10* Mouns/i1; Ka[Fe(CN)g]).

3. I[ToporoBeie KOHIIEHTPAMH JIEKTPOIUTOB 115 30151 BaSO,4 okazanuck paBHbiMU: ¢(KCl) = 256
Mmodb/i1, ¢(KNO3)=260,0 mmois/a, ¢(Ba(NO3),) = 6,0 mmons/i, ¢(Sr(NO3),) = 7,0 mmons/i, C(AI(NO3)3)
= 0,067 mmous/n. Onpenennrte 3HaK 3apsaa yacTuil gaHHoro 30is? Kakoii u3 pearenro Ba(NO3)2 wiu
H2S04 B3sT B n30bITKE ITpU TIOsTydeHnu 3051517 (OTBET: 3aps]] oTprLaTeNbHbIi, n30bTok HySO4)

4. s xoarymsamuu 0,125 1 3oma oxcnaa mbimbaka(Ill) mo6asmwmm 8 mi pactBopa AlCIs. ITopor
KOAryJsiquu 30711 OKCHJA MBIIIbsIKa XJopuaoMm amoMuHus paseH 0,093 wmmons/n. PaccuuTaiite
MOJIIPHYIO KOHILIEHTPALMIO XJIOPHIa ATIOMUHMS B BcxoaHOM pacTtBope. (OtBet: 0,015 momnb/n)

JlutBunoBa T.H. COopHuk 3amad mo oOmieii XxumMuu. 3amadd Mo OOmeld XUMHH C MEIHKO-
OHMOJIOTMYECKON HAIPaBJICHHOCTHIO. Y4eOHOE TTOCOOME Il CTYJACHTOB MEIUIIMHCKUX BY30B.— 3-¢ W31,
nepepad. I'pup YMO M3CP PO/~ M.: O00 «M3p-Bo Onmkce»: OO0 «UzpatenbectBo «Mup u
obpazoBanue», 2007. ctp.190-196.
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TEMA I11. PACTBOPBI BMC
JlaGopaTopHasi padora Ne 8

«Bucko3uMeTpuUuecKoe onpeeieHne MOJIEKYJISIPHONH MACChl MOJIMMEPay

Hesab padoTbi: HayunThcs onpenensaTb OTHOCUTENbHYIO BI3KOCTh pacTBopoB BMC pa3nuuHbix
KOHIIEHTPAIUH, TpadUIeCKH ONPEEISITh XapaKTEePUCTHUECKYIO BI3KOCTh; PACCUNTHIBATH MOJICKYIISIPHYIO
maccy BMC.

IIpudopsl, 000py10BaHNE U PEAKTHUBDI:

- BUcko3umeTp OCTBaNIbIa;

- CEKYHJOMEp; CTEKJIAHHBIN cTakaHuuk Ha 100 mu;

- pe3uHOBas TpyIIa.

- P€aKTHUBBI: paCTBOPHI MOJUBUHUIIOBOTO CIUPTa cleAyromux konuenrpauuii: 0,05; 0,1; 0,15; 0,2
MOJIB/JI,

- TUCTWJLTUPOBAaHHAS BOJIA.

Onucanue npudopa: npudopom TSt U3MEpPEHHUS
1 OTHOCHUTEINIbHOM BSI3KOCTH CIYXHUT BHUCKO3UMeTp OcTBalibJia, KOTOPHIiA
3 LD MpEACTaBISIET CO00i IBE COOOIIAIOIINECS CTEKIISTHHbIE TPYOKHU 1 u 2.

TpyOka 1 mmeer pacmmpenue 3, mepexojsuiee B Kanmwuisp 4;
yepe3 TpyOKy 2 wucciienyemasi KHAKOCTh MPOTEKAET MO0J BIUSHUEM
COOCTBEHHOM TSKECTH B TPYOKY 1.

B tpyOxe umerorcs metku 5, 6 u 7. O0beM pacmiupeHHON 4acTh
TpyOKu paBeH 3—4 mi1. Puc. Buckoszumerp OctBanbaa

OnewiT Ne 1.

1. BHecuTe B MIMPOKOE KOJIEHO BUCKO3UMETPA U3 XUMUYECKOIO CTaKaHa BOJY IO BEPXHIOI0 METKY
().

2. I'pymieii mepenaBuTe XMIKOCTh M3 IIMPOKOIO KOJIEHA BUCKO3UMETpPAa B Y3KOE€ BBIIIE METKH,
BBIHBTE IpYIY, JaiiTe MUAKOCTH CBOOOJHO BBITEKATh. [Ipy MpPOXOXKJIEHUU KUAKOCTU YEPE3 BEPXHIOO
METKYy (5) BKIIOUMTE CEKyHJIOMEp, IpU TMPOXOXKIECHUM €€ depe3 HIKHIOK MeTKy (6) cexyHaomep
BbIktounTe. [loBTOpuTe M3MepeHus 2-3 pas3a, AOOMBasCh, YTOOBI PAcCXOXKJIEHUS B MapaielIbHBIX
U3MepeHusx coctapisiu He Oonee 0,5—1 c. [{ng pacuetoB O6epute cpeaHee 3HaUeHUE BPEMEHHU UCTEUEHUS
YHCTOrO PACTBOPUTETIS.

3. Ompegenute BpeMs HCTEYCHHS] U3 BUCKO3UMETPa pAcTBOPOB TMOJHMMEpa CIEIYIOIINX
konnentpanuii (/100 mn H>O): 0,05; 0,1; 0,15; 0,2. V3mepenusi BoimosHsiTe Kak B 1.2. [loBTOpuTe
u3Mmepenus 2-3 paza. M3amepeHus HaumHaiiTe ¢ HaMMEHee KOHIIEHTPUPOBAHHOTO pacTBopa. [lepexons k
0oJiee BBICOKOW KOHIICHTPAIMH, HEOOXOAMMO TIIATEIHHO C IIOMOIINBIO TPYIIN YIAJIUTh U3 BUCKO3UMETPA
MIPEKHUN PACTBOP U MIPOMBITH BUCKO3UMETP PACTBOPOM CIIEAYIONIEH KOHIICHTPAIIHH.

4. Paccunraiite yaenpHyro BSI3KOCTb (T]ya.) pacTBOpa [0 YPaBHEHUIO:
MNy=T —To / To,
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rae T— BpeMs UCTEUEHMS pacTBOpa, C;

To — BpEMA UCTCUYCHHU BOJEI, C.

5. PaccumnTaiiTe npuBeIeHHYIO BA3KOCTB (1np.) PACTBOPA IO YPaBHEHHMIO:

Pe3y.]'IBTaTbI OKCIICPUMCHTA U paCUYCTHBIC JaHHBIC BHCCHUTC B Ta6JII/II_[y.

Tab6auia

KoHuenrpanus noiaumepa B Bpewms ucreuenus us

pactBope, ¢, I/ 100 mu BHCKO3UMeTpa T, ¢
pactBopurens (H,O)

VYnenpHas

BA3KOCTD, 1)yx.

IIpuBenenHas

BA3KOCTD, T|np.

0,00 (Boma)

0,05

0,10

0,15

0,20

6. [Toctpoiite rpaduk 3aBUCUMOCTH TPUBEIEHHON BA3KOCTH OT KoHIeHTpanmuu BMC B pactBope.
Ilo rpaduky ompenenure XapakTepUCTUUECKYHO BSI3KOCTb. OTpE30K Ha OCH OpJIMHAT, OTCEKaeMbIi

IpsSMOH, COOTBETCTBYET XapaKTepucTHuecKoit Baskoctu [1]].

Moy

[l

f |
0 0,05 0,10 0,15 0.20 ¢ /100 M1 H;0

7. PaccunTtaiiTe OTHOCUTEIBHYIO MOJIEKYJIsipHYI0 Maccy (OMM) nonumepa no ypaBHeHuto Mapka-

XayBUHKa

Ml Ig[M]/K
[n] =KM*; M* = ----- D IgM = e
K o

3Ha4yeHHs1 KOHCTAHT B ypaBHeHMH Mapka-XayBUHKa /s TOJIMBUHIIIOBOTO ciupTa 1 OMM

npencraBieHsl B Ta0a. 10 npunoxeHus.

8. CnuenaiitTe BBIBOJI O COOTBETCTBUU MOTydeHHOr0 pe3ynbrata M(BMC) cripaBOYHBIM JJaHHBIM.
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JlaGopaTopHas padora Ne 9

«Habdyxanme BMC»

Henap padotbl: Hayuntbes sKCIIEpUMEHTAIBHO ONPEENIATh BEIUUYHUHY, CTEIIEHb Ha0yXaHus U

HU303JICKTPUUCCKYIO TOUKY KCJIAaTHUHA, U3YUUTh BIUAHUC Pa3JINIHBIX (baKTopOB Ha Ha6yxaHHe.

OobopynoBanue, XuMUYeCKasi MOCYIa U PEAKTHBBI:

- OIOpeTKH Ha 25 i,

- IITaTUB /17151 IPOOUPOK,

- mpoOupku Ha 20 M1,

- MepHbIe TpoOupKu Ha 10 M,

- CTCK/IIHHBIC ITaJIOYKH,

- )KCIIaTHH,

- MpOOKH,

- JUCTUJIJIMPOBAHHAA BOJa,

- pactBopsl: 0,1 H. pactBop CH3COOH; 0,1 H. pactBop CH3COONa; 0,11. (pH = 1) pactBop HCI,
0,11. (pH = 13) pactBop NaOH, 6ydepnsiii pactBop ¢ pH =4,7; 0,1M pactBop K,SO,, 0,1M pactsop KI;

- OEH30IL.

OmnbiT Ne 1. Bauanue pH na nadyxanue u onpedenenue u3031eKmpuieckoll moyKu Heeaamuna

1. B 5-tu mpoGupkax cocraBbTe Oy(epHbIe CMECH COTJIACHO Ta0JIHUIIE:

Tab6auia
No CoctaB OydepHoii pH cmecu | O0bem O0beM Benuuuna | Crenenb
nmpooup- CMeCH, MJ JKENIaTHHA | JKEJNaTHHA HaOyxaHus | HaOyxaHus
KA 0,1 n. 0,1n. paccuu- | u3mMe- | 10 TocJe AV, M o=AV/Vy
CH3COOH | CH3COONa | tanHast | penHas | HaOyxaHus | HaOyXaHUS -100%
Vi, M V,, M1

1 9 1

2 7 3

3 5 5

4 3 7

5 1 9

2. Paccunraiite pH OydepHbix pacTBopoB 1o ypaBHeHHI0 | enaepcona-I'accenpbaxa:

c¢(CH3COONa) - V(CH3COONa)
pH=pK + g ----

¢(CH3COOH) -V(CH3COOH)
3. U3meprte 3HaueHue pH kaxaoit 6ydepHoii cMecu ¢ momomipto pH-meTpa.

, rie pK(CH3COOH) = 4,75.
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4. B 5 cyXuxX MEpHBIX MPOHYMEPOBAHHBIX MPOOUPOK BHECHTE MO | T MOPOIIKA JKEJIaTHHA H
n00aBbTe B KaXAYI0 NPUTOTOBJICHHBbIE OyepHble pacTBopbl. ComepkuMoe MpPOOHpOK IepeMerianTe
MaJIOYKOW, KOTOPYIO 3aTEM YIAIUTE.

5. Yepe3 30 MuHyT omnpenenuTe o0beM HAOYXIIEro jKeIaTHHA M PACCUMTANTEe U3MEHEHHE 00beMa
JKeJlaTUHA U CTereHb HaOyXaHusl.

6. Pe3ynpTatel 3aHeCUTE B TAOIUILY.

7. IoctpoiiTe rpaduk 3aBUCUMOCTH BeTMuuHbI HaOyxaHus ot pH cpensl. [1o rpaduky onpeaenure
NOT xenaruna.

V. mn

YPOBEHDb KeJlaTHHaA

710 HaGyxaHHA

B ot I ol

\\ P
% M

TN
TN

3.8 44 47

N
—_
N
1

pH

Puc. Crenenn Ha6YXaHI/I$I JKCJIaTHHA B CpCaax € pa3JIM4YHbIM 3HAYCHUCM pH

8. Cnemaiite BeiBOx o BimsHuu pH Ha HaOyxanue. OOBSICHUTE, MOYEeMy OEIIOK MUHHMAJIHHO
HaOyxaet B UDT? Urto Takoe u3oaiekTpuyeckas Touka?
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OnbiT Ne 1-A. Bausanue pH na naoyxanue

1. B naTh cyXuX MEpHBIX MPOOMPOK BHECUTE IO METKH | MIJI MOpOIIKA KelaThHa, 100aBbTe 0
MeTku 10 M yKa3aHHBIX PacTBOPOB ¢ pa3nuuHbiM 3HaueHueM pH. Copepkumoe KaxaoW TpoOUpKU
[EPEMEIIANTE OTACIBHON CTEKIISIHHOM MaIOYKOM, KOTOPYIO 3aTEM yIaTUTE.

2. Yepes 30 MuHYT omnpeaenuTh 00beM HaOYXIIIEero KelaThHa, PACCUUTAUTE CTeNeHb HaOyXaHHs.

PesynbTathl 3aHecuTe B TAOIUILY.

Tabnuma

PactBopb! pH cpenst O6wem xenatuHa | O0beM xenatuHa | CreneHb

1o HaOyxanus Vi, | mociie HaOyxaHus | HaOyXaHHs

MIT Vo, M1 V-V,

e p—— -100%
V,

HCI 1
bydepnsbrit 47
NaOH 13

3. IocTpoiite rpaduk 3aBUCUMOCTH BEJIMYMHBI cTenieHn HaOyxauus ot pH cpenst. 1o rpaduky
onpenenute pl xxemnaruna.

4. Cnenaiite BbIBOA O BIUsHUU pH Ha cTeneHb HaOyxXaHUS.

OmnbiT Ne 2. Bauanue snekmpoaumos na nadyxanue

1. B Tpu cyxue MepHble IpoOUpKU BHECUTE MO | T mopolka xenatuHa 1 100aBbTe mo 10 M

pacTBOpPOB:
1) K3SOy;

2) H20;

3) K.

Copepxumoe IpoOHPOK NepeMeIaiTe MaToIKoM.
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2. Yepes 30 MmuHyT omnpeaenuTe 00beM HaOyXIIero keJaTHHa.

Pe3ynbTathl 3aHecuTe B TAOIUILY.

Tabnuma
Onexrponutel | O0beM xkenatuHa 10 | O0beM xenaTuHa Benuuunna Crenenn
HaOyxaHus Vi, M nocie HaOyxanus Vo, | HaOyxanust AV, mu | HaOyxaHus,
MJI a=AV/V;-:100%
K2SO4
H,0
Kl

3. CpenaiiTe BbIBOA O BIMSHMM HpUPOJAbl HOHOB Ha HaOyxaHue. Ilo kakoMmy mHpuUHIUIY
JIEKTPOJIUTHI PACIIOIATralOT B JMOTPOIHBIE PSAIbI?

Onbit Ne 3. Bausanue npupoovl pacmeopumens na cmenenv HAOyXanus

1. B nBe cyxue MepHble NMPOOUMPKU BHECUTE MOPOULIOK KeJaTUHA 10 METKU 1 Mi U 106aBbTe 10
MmeTkd 10 M Boasl u 6eH3ona. CopepkumMoe Kax10i NpoOUpKH MepeMelaiTe OTIeNbHON CTEKITHHON
MaJI0YKOM, 3aKpoiTe MPOOHUpPKU IPOOKaAMHU.

2. Yepe3 30 muH ompenenure o0beM HaOyXILEro )ejlaTHHA, pacCUUTaiTe CTeneHb HaOyXaHMS.

Pe3ynbratel 3aHecuTe B TaONIUILLY.

Tabnuua
PactBopurens O0beM xenaTuHa J10 OObeM xenaTuHa 1ocie Crenenb
HaOyxaHust V,, M HaOyxaHus V, M HaOyXaHUs
V-V,
R — -100%
Vo
H.0
benson

Cnenaiite BBIBOJ O BIUSHUU MPUPOIBI PACTBOPUTENS Ha CTENEHb HaOyXaHus.

44




45



TecToBbIiI KOHTPOJIL MO0 Teme: «CBoiictTBa BMC 1 ux pacTBopoB»

1. HaOyxaHue — 3T0 caMOIPOU3BOJILHBIN MPOLIECC:

1) yBennuenust maccsl 1 00bema BMC

2) nornouienue BMC pactBoputenem

3) nuddy3un pacTBopuTeIis B 00beM HOJTMMEPa

4) B3aumHoe nponrkHoBeHne BMC u pactBopuTens Apyr B Jipyra

2. CnocobHocTh pactBopoB BMC ocaxkaTbes 1MoJ1 AEMCTBUEM AIIEKTPOIUTOB HA3bIBACTCS:
1) BbIcanuBaHue

2) KoarepBarus

3) TUKCOTpOTHS

4) cuHepesuc

3. [Tomyuenue pactBopa BMC cocTOUT U3 CIEIyIOMIMX CTaIUM:
1) nabyxanue

2) 3aCTyJIHEBaHUE

3) pacTBOpeHHE

4) BrICAJTUBAHHE

4. YcTaHOBHTE COOTBETCTBUE MEXy cBoiicTBoM BMC 1 ero xapakrepom.

CaoiictBo BMC: XapakTtep CBOMCTB:

1) KoyouIHAs 3aIKUTa A) ob1ye ¢ ICTUHHBIMU
2) cnocoOHOCTH K 3aCTyIHEBAHUIO b) obmue ¢ kKomouIHBIMU
3) BIEKTPUYECKHE CBOMCTBA B) cienuduyeckue

4) OTCYTCTBHE CIOCOOHOCTH K THATTU3Y
5) memOpaHHOe paBHOBecue JJoHHaHa

5. B pactBope HaxomuTcs cMmech OenkoB: rnodymun (pl=7), aneOymun (pl=4,8) um kosmareHa
(pI=4,0). Ilpu kakom 3HaueHMHM pH MOXHO d37eKTpodopeTHUecKH pa3aenuTb 3T Oenku? OTBeT
MOSICHUTE.

1)7
2) 4,8
3) 4
4)<7

KortposbHbie BOnIpock:

1. PactBopst BMC. HaOyxanue u pactBopenue BMC. dakropsl, BausionMe Ha HaOyxaHUe.
buonornueckoe 3HaueHne HAOyXaHUS.

2. Knaccupukamus BMC, mpumepsl OHOMOIMMEPOB, MX OHOIOTHYECKAas pPOJb, MOJMMEPHI B
dhapmanuu.
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3. CgoiictBa pactBopoB BMC (HaOyxaHue, 3acTyJHEBAaHHE, BSI3KOCTb, OCMOTHYECKOE IaBJICHUE).
dakTopsl, BIUIOIKE Ha HA0yXaHHUe U 3acTyiHeBaHHe. buonornueckoe 3HaueHne HaOyXaHUs, CTyIHEH.

4. Hapymenue ycToWunBOCTH pacTBopoB BMC: BbicanmBaHue, AcHATypalus, KoalepBallusl.
3HayeHue 3TUX SIBIIEHUI B OMOJIOTUH U MEIULIMHE.

5. [lonstue o memOpanHoM paBHoBecuu JloHHaHa. buonorudeckas posb.

6. Ocobennoctu BsizkocTu pactBopoB BMC. AHoManbHast BI3KOCTh. OCOOCHHOCTH OCMOTHYECKOTO
JaBIICHHs pacTBOPOB OnomomMepoB. OHKOTHUYECKOE JIaBJICHHUE TUIa3MbI KPOBH.

7. 3actyaHeBanue (ckenatuHupoBaHue) pactBopoB BMC. dakTopsl, BIUsAONIME HA 3aCTy/HEBAHHE.
buonoruueckas posb.

8. Hapymenue ycroiiumBocTd pactBopoB BMC: BeicamMBaHHe, JC€HATypamus, KoalepBallus.
3HaueHUE ITUX SIBICHUN B OMOJOTUU U MEIUIIIHE.

9. benku xak monuamdonutel. M3o3mekrpuueckas touka (UIOT). M3o3mekTpuueckoe COCTOSHHE.
KucnoTHO-OCHOBHBIC, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC, KOMIUIEKCOOOPA3YIOIINEe U MOBEPXHOCTHBIC
CBOICTBA OEIIKOB.

3aga4u U ynpaxHeHHus:

1. OOpazen BynkaHuzata Maccoi 1,7564 Kr, U3roTOBJIEHHBIM Ha OCHOBE CUHTETHUYECKOTO KayuyyKa
CKH-26, momectriin B 6en3on. Uepes 24 4 Beaepkku mpu 298 K macca storo oOpasna craia paBHOU
5,3921 xr. Paccuuraiite creneHb HaOyxaHus TOro ByJKaHU3aTa B OCH30JI€ MPH YKa3aHHBIX YCIOBUSX.
(OtBer: 207 %)

2. Uper nu npouecc HaOyxanus xkenatuna (UOT = 4,7) B aueratHom Oydepe, MpUrOTOBICHHOM
CMCIIIMBaHUEM paBHBIX 00BeMoOB arerara Hatpus (¢ = 0,01Monb/m) u ykcycHoit kucnotel (¢ = 0,05
Mouib/n) npu komHatHO# Temiieparype? pK(CH3COOH) = 4,76. (OtBert: xenatuH HaOyxaer).

3. [locTpoiiTe KHHETUYECKYIO KPUBYIO HA0OYXaHUS MOJIMMEpPA B KOOPJMHATAX CTEIIEHb HAOyXaHHs —
BpeMs HaOyxaHMs, eclM Macca MHojuMepa A0 HaOyxaHus paBHa 10 r. DKcrnepuMeHTaJIbHbIE JaHHbIE
IIPEJCTABIICHBI B TA0IUIIE.

Bpewmst Habyxanus (yac) 1 4 8 12

Macca Ha0yxmiero moiaumepa (T) 19,0 44,0 56,0 56,0

CremnaiiTe BBIBOJI IO aHAIM3y KPUBOM.

4. XKenatun ¢ UOT = 4,7 nomemiex B pactBop npu temneparype 25°C, B KOTOpOM KOHLEHTpaLus
+ )
[H'] B 10000 pa3 6onbiie, yeM B uyuctoi Boje. KakoB 3HaK 3apsiia MakKpOMOJIEKYJIbl JKEIaTUHA B 3TOM
pactBope? OtBet noscHute. (OTBET: MON0XKUTEIbHBIN)

JluteunoBa T.H. COopHuk 3amad mo oOmeidt xumuu. 3amadu Mo OOmed XUMHUU C MEIUKO-
OMOJIOTUYECKOW HAIPaBJICHHOCTHIO. YUeOHOE TTOCOOHE /IS CTYIEHTOB MEIUITMHCKUX BY30B.— 3-¢ W31,
nepepad. I'pup YMO M3CP PO/~ M.: OO0 «M3p-Bo Onmke»: OO0 «UzpatenbctBo «Mup u
obpaszoBanwue», 2007. ctp.193-196.
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Teoperudeckue Bonpochbl «OCHOBBI KOJUIOWIHOW XUMUM»

1. TloBepXHOCTHBIE SIBJICHHS (KOAJICCICHIMS, KOATYJSIUs, aacopOIus, CMadyuBaHUE, aare3us,
KOTe3usl), 1aTh UM onpeneneHus. [I[pumenenre B MeTUIIUHE.

2. OcoOeHHOCTH PHEPreTUYECKOr0 COCTOSIHUS MOJIEKYN B IOBEPXHOCTHOM CJIO€ M 00Bbeme (a3bl.
CBoOo/iHasl MOBEPXHOCTHAS 3HEPrUsl, 3aBUCUMOCTh BEJIMYMHBI CBOOOJHOMN MOBEPXHOCTHOM SHEPIUU OT
yIEIBbHOW  CBOOOAHON TMOBEPXHOCTHOM JHEPruu  (MOBEPXHOCTHOE HATSHKEHHWE) M IJIOUIA]U
IIOBEPXHOCTHOIO pa3zzena (das.

3. MaiiTe ompeneneHuss MOHATHS: COpOIUs, COpOeHT, COpPOTUB, COPOLMOHHBIA KOMILIEKC,
(buznvecKas 1 XuMuIecKas aacopOIus, aacopOorus, abcopOIus, 1ecopOIusl.

4. A6copbumu ra3oB. 3akonbl ['enpu u CeueHoBa. Menuko-0noaornyeckas poyib abcopOIum.

5. IloBepxnoctHoakTuBHble (IIAB) u mnosepxHoctHouHakTuBHBIE (IIMB), ux crpoeHue wu
OpHEHTAlMsl Ha IpaHule pasfena (a3, Ouosormueckas poib. IIpaBuno TpayOe-lroxio. M3orepmbl
noBepxHocTHOro HatskeHus ais ITAB u I11B, nousarue o I'J1b.

6. AncopOuus Ha TBEpAbIX aJcOPOEHTaxX U3 PacTBOPOB, €€ OCOOEHHOCTH. MoJieKysipHas U HOHHAs
ancopOuus. [lpaBuno [lanera-®dasuca, nuotponHsie paasl. [IpuMeHeHne B MeAUIIMHE.

7. AncopOius ra3oB U MapoB Ha TBEPHABIX acopOeHTax, (PaKTOPHI, BIUSIOIUE HA STOT MPOIIECC.
3aBHCHMOCTBH a/ICOPOLMU OT TPHUPOJABI aACOPOSHTAa W TOTJIONIAEMOr0 ra3a WM Iapa, TeMIIepaTyphl,
KOHIIEHTpaluu. buonoruyeckas posb.

8. Y nenbHas ancopbuus. M3orepma Jlenrmiopa u @peitamxa.

9. Ocobennoctu aacopOUMKM U3 PAacCTBOPOB Ha TBEPAOM ajacopOeHTe. BiusHue TemmepaTypsl U
KOHIICHTpAllUd PACTBOPEHHOTO BEIIECTBA Ha IMPOLECC €ro aacopOuuu U3 pactBopa. l[Ipumenenue
JAHHOTO BUJA a/ICOPOIMH B MeuInHe. MoseKymsipHas aacopOouus.

10. AncopOrusi HOHOB U3 PACTBOPOB (MOHHASI 1 HOHOOOMEHHas aacopOuus). OCOOCHHOCTH MOHHOM
aacopO1uu. JInorpornuslie psabl HoHOB. [IpaBuio [Tanera-dasHca.

11. AncopOumsi Ha TOJBHXKHOW MOBEPXHOCTH pazzaenia ¢a3. YpaBHeHue ['m0OOca, MOBEpXHOCTHAS
AKTUBHOCTh. AJICOPOIIHSI OJIOKUTEIbHAS U OTPULIATESIILHASL.

12. udunsroe crpoenue [TAB. IIpasuno Tpaybe-/ltokio. buomornueckue [TAB.

13. HonooOmenHast axacopbumsa. KaruoHutel, aHMOHHUTHI, amdonautsl. cnonb3oBanue
MOHOOOMEHHOM aJICOPOIMU B METUITMHE.

14. OcHoBsl xpomarorpaduu, ee Buabl. [IpuMenenune xpomarorpaduu B MEJUIIMHE.

15. JlucniepcHble cucTeMbl, UX Kinaccudukanuu. [IpuMeHeHne pa3inMuHbIX TUCHEPCHBIX CHCTEM B
MeIULMHE U (hapMaIu.

16. TlonsiTHEe O CycHeH3WsX U adpo30iisiX. IIpuMeHeHne X B MEAMKO-OMOIIOTUYECKOM MpaKTHKE.
Cwmor.

17. Dmynbcun, TOPOILIKK M TEHBI, X CBOMCTBAa. Menuko-0nogoruyeckas pojib U MPUMEHEHUE B
MeIULMHE U (hapMaIuu.

18. JInooGHbIe KOMIOHIBI, YCIOBUS UX noiaydeHus. CtpoeHne muneiisl. MexdasHbiil (Qyg) U
ANIEKTPOKMHETHYECKUH (& - 13eTa) NOTEeHIUABI KOJUIOWAHBIX YacTull. [[puMeHeHrne B MeIUIIHE.

19. Crpoenne mumeutbl Ha npumepe 3o BaSO,4, momydennoro no peaknuu BaCl, + H,SO4 —
BaSO, + 2HCI. IousTre o & - noTeHnuane kak pakTope yCTOHUUBOCTH.

20. MeToap! MOTydeHus] B OYUCTKH KOJUTOUIHBIX pacTBopoB. Auanu3. [Tpuanun AUIL.
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21. MeTonpl OYHMCTKM KOJUIOMJTHBIX pPAacTBOpoOB. lIpencraBieHne o auanu3e, BUBHIHAIN3E.
[Mpunuun AUIL

22. MonexkynsipHO-KHHETHYECKHE U ONITUYECKUE CBOMCTBA KOJIOMIHBIX PACTBOPOB.

23. [lonsiTre 00 AIEKTPOKUHETHYECKUX SBICHUSX. DIEKTPOOCcMOC. DiekTpodopes. buomornyeckoe
3Ha4yeHue. [loTeHIuanbl TeueHus, CeIMMEHTAIINH.

24. YCcTOMYMBOCTh AMCIEPCHBIX CHUCTEM (CEIUMEHTAIMOHHAs W arperaTuBHAas). Y CTOMYUBOCTH
KOJUTOUIHBIX pacTBOpoB. CyTh Teopuu 1JIPO.

25. Koarymsauus u ¢akropsr e. BbibBaromue. [lopor koarymsuuu. IlpaBuno ynsne-INapan.
3HaueHue NPOLECCOB KOATYJISALMH ISl )KU3HEAEATEIBHOCTH OPTaHU3MOB.

26. MexaHu3M W KUHETHKA  DJICKTPOJIUTHOM  Koaryimsuuu. HeWTpanmuzanuoHHas W
KOHIICHTPALIMOHHASI KOATYJISLIUS.

27. Koarynmsauus CcMeCSMH  DJIEKTPOJUTOB  (8JAUTUBHOCTh, AHTArOHU3M, CHHEPIH3M).
I'erepokoaryisanus. [Ipumepsl. buosnornueckas poiib.

28. KosmouaHas 3ammra, €€ poiib B Ku3HemesTedbHOCTH. Dnokymsums. [lemrusarus,
OHMOJIOTUYecKast poJib.

29. JInodunpHbie KoJToUIHBIE pacTBopbl. Muremisl [IAB. [Tonsatue o KKM u I'JIB. Jlumocomsl.
buonornueckas poiib.

30. KoHaeHcalMOHHBIE METOJbl IOJYYEHHs] MHKPOTETEpOTe€HHbIX CHUCTEM (METOJ XMMHUYECKOH
peaxkuuu, METO 3aMEHbI PACTBOPUTEIIS).

31. JlucnepraiiioHHbIE METOABI MOJY4YeHUs (pacTHUpaHHe B CTYIKE, U3MEJIbU€HHE B IIAPOBOU U
KOJUIOUTHOM MENbHUIAX U Jp.).

32. O6mas xapakTepucTUKa MUKPOI€TEPOreHHBIX CUCTEM, UX OTJIMYHME OT KOJIJIOUIHBIX.

33. Cycnensuu, nacTel, UX Noidy4yeHue u ctabmmmsanus. [I[pumenenue B papmanuu.

34. CequmeHTanonHas ycroitunBocts. Cenumenrtanus. Y pasHenue Crokca. CeJMMEHTOMETPBI.

35. CennMeHTallMOHHBIN aHaNW3 cycnen3uit. CenuMeHTanMoOHHass KpuBasi. Kpuasi pacnpeneneHus
YacTUIl 110 PpaKLusiM.

36. DOwmynbcun. Krnaccudukammsi, mMeromsl TOdMydeHuss U crabwimmzanmu. KoamecneHmws.
Omynsratopsl. [Ipasuiio bankpodra.

37. Metoap! onpeneneHus THma amyinbeuu. O6pamenue $ha3 smynbenid. [IpuMenenne sMynbcuii B
bapmaruu.

38. Iopommku. Meronsr noxyuenusi. [Ipumenenne B ¢papmaruu. CiaéKuBaeMOCTb, pacIbUIIEMOCTb,
CBIITY4ECTh. [ paHynupoBaHUE MOPOLIKOB.

39. PactBoper BMC. HabOyxanue u pactBopenne BMC. ®akrophl, BIusOmUe Ha HaOyxaHUE.
buonornyeckoe 3HaueHne HaOyxXaHUsL.

40. Knaccupukanuss BMC, mpumepsl OnOmonnMepoB, UX OWOJIOTHYECKAas POJb, TOJIHMEPH B
bapmanmu.

41. CgoiictBa pactBopoB BMC (HaOyxaHue, 3acTyAHEBaHHUE, BSI3KOCTb, OCMOTUYECKOE JIaBJICHUE).
dakTopsl, BAUIOIKE Ha Ha0yXaHHe U 3acTy/iHeBaHHe. buonornueckoe 3HaueHne HabyxaHus, CTy/IHEH.

42. HapymieHne ycTOWYHMBOCTH pacTBOopoB BMC: BricammBaHue, ACHATypanus, KOalepBallvs.
3Ha4yeHue TUX SABJICHUIA B OMOJIOTUU U MEIULIUHE.

43. Tlonarre 0 MeMOpaHHOM paBHOBecHH J{oHHaHA. bronorudeckas poJb.

44, OcobenHoctu Bs3kocT pactBopoB BMC. AnomanpHas Bs3KOCcTb. (OcoOeHHOCTH
OCMOTHYECKOI'0 JaBJIEHUs PacTBOPOB OuonoinruMepoB. OHKOTHYECKOE JaBJICHUE I1a3Mbl KPOBH.

45. 3acrynHeBanue (kenmatuHupoBaHue) pactBopoB BMC. ®akrophl, BAMSIOIIME Ha
3acTyqHeBaHue. bruonornyeckas posisb.
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46.

Hapymenue ycroitunBocTn pactBopoB BMC: BeicaiiBaHue, AeHaTypanus, KoarepBalusl.

3HaveHne 3TUX SABIEHUH B OMOJIOTHH U MCOUILINHE.

47.

benku kax mommamdonutel. M3oanekrpuyeckas Touka (MIT). M303meKkTpudeckoe COCTOSHHE.

KucnoTHO-OCHOBHBIC, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC, KOMIUIEKCOOOPA3YIOIINEe U MOBEPXHOCTHBIC
CBOMCTBA OEJIKOB.

Tembl pedepaTUBHBIX J0KJIAI0B

1. AncopOumsi, MpUMEHEHHE COPOIIMOHHBIX MPOIECCOB B MEIUITUHE.

2. OU3HKO-XUMHYECKHUE OCHOBBI TEMOCOPOITUH.

3. Anresus u Kore3us, OMOIOTHYECKast POJib.

4. Poib AIrC3NKn U KOTI'C3UU IJId XapaKTCPUCTUKHU CTOMATOJIOTMYCCKUX MATCPUAJIOB.

5. Ilpumenenne xpoMaTorpaguuecKux METO0B aHAIN3a B MEUIIMHE.

6. Xpomatorpapuueckue METObl aHAIN3a, IPUMEHEHHE MX B MEIUKOCAHUTAPHOU NMPAKTHKE JJIs
KOHTPOJISI OKPYKAIOLIEH Cpenbl.

7. 3HadyeHHe IMPONHECCOB KOAryJsiuU U MEITU3aunuu Ui ) KU3HCACATCIIbHOCTH OpraHu3Ma.

8. [INB u ITAB, ux 6uosoruyeckas posb.

9.

HpI/IMeHeHI/Ie MHUKPOI'CTCPOrCHHbIX CHUCTCM B Ka4YCCTBC JICKAPCTBCHHBLIX IIPCIIapaToB,

CTOMATOJIOTHUYCCKUX MAaTCpHaIOB.

10.

A3p03OJII/I IMPOMBIIIJICHHOI'O MMPOUCXOKACHUA — IpHUYIMHA BO3HHKHOBCHHSA HCKOTOPBIX

3a005IeBaHUH JIETKUX (CUIMKO3, aHTPAKO3, allFOMUHO3). CMOT.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.

Posb KOUTOMAHBIX CUCTEM B )KUBOM OpraHU3ME.

CBoJiCTBa ¥ MPUMECHEHHUE B MEAMIIMHE KOJUIOUIHBIX pacTBopoB [TAB.
DnekTpoocMoc U AnnekTpodopes. Ux npumeHeHne B MeauIMHe U hapMaIuu.
buonoruueckas ponb u npumenenre BMC.

Bs13KOCTh KpOBH U APYTUX OMOIOTUYECKUX KUAKOCTEH.

[Tonumepsl B MEIUIIMHE.

[TonumMepsl B CTOMATONIOTHH.

buonoruueckoe 3HaueHNe MPOIECCOB HAOYXaHUS U 3aCTYyIHEBAHHUS.
Kucnorno-ocHoBHbIe cBoiicTBa 6enkoB, UDC, UDT (pl).

CuHTeTHYeCKHe MOIOIINE CPEICTBA U OKPYKAIOIIast Cpeia.

OuncTka NIPUPOAHBIX U CTOYHBIX BO/I.

CrniocoObl TUKBUIAIINHN HE(PTSIHBIX PA3IHBOB B OKEaHE.

BrnusiHue BBIXJIOMHBIX Ta30B aBTOTPAHCIOPT HA 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.
SBnenus aacopOIMK, KOATYISIIIUA U CEANMEHTAIlMU B OCHOBE OYHMCTKH OKPYKAIOIIEro BO3ayXa

OT 3arpsA3HSAOIINX a3pO30JIeil.

CnHcoK MCI0/Ib30BAHHOM JTUTEPATYPHI

1. ®usnueckas u KoUTOUHas XUMHUS: yuyeOHuKk s By3oB / A. 1. benses [u np.]; mox pen. A.IL

bensena.

- M.: ID0TAP-Menua, 2008. - 701 c.

2. O6mas xumus. buoduzndeckas xumust. Xumusi OMOTEHHBIX JIEMEHTOB. Y YEOHHUK JIJIS MEJI. CTIeIl.
BY30B /A. bepnsaug, 0. Epmos, A. Kumwxuuk.— M., Beicias mkona, 2007. — 560 c.
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3. IMonkoB B.A., Ily3akoB C.A.O0mas xumus. DJIEKTPOHHBIA y4eOHUK Il BY30B. — MOCKBa:
I'S0TAP-Menua, 2007.— 976 c. (neyarnsiii Bapuant, 2009.-976 c.)

4. Bpy6nesckuii 3., Kupees B., Henzsenkuii B., CocHoBrieB B. HanotexHomorus - myTts B Oyayiiee
i OpeHa s puHaHCUpoBaHuA. - HaHo- 1 MukpocucremHuas texauka. 2007, Ne 12, c. 6 — 20.

5. 'enppman M.U., Kosanesuu O.B., FOctpaTor B.H. Kommonanas xumus. — CII6.: «JIaasy, 2003.
—336c¢.

6. ['opbauyk B.B., 3arymennoB B.A., Cupotkun B.A., Cycno JI.A., Hukutun E.B. Ilpaktuueckoe
PYKOBOJICTBO K JIabOpaTOpHBIM paboTaM 1o KomougHoW xumuu. — Kaszanb: M3p-Bo Kazanckoro
rocynapcreHHoro ynusepcurera, 2001.— 83 c.

7. EBcrpatoBa K.W., Kynuna H.A., ManaxoBa E.E. ®usudueckas u kouiougHas Xumus. — M.:
Bricmasg mikouna, 1990. — 487 c.

8. ExpioB C. B., Bogonaskas H. A. ®uzndeckas U KOJUIOUAHAS XUMHsI. DJIEKTPOHHOE ydeOHOE
nocobue. — XapbKoB.: XapbKOBCKUN HallMOHAIBbHBIN yHUBepcuTeT nMenu B. H. Kapasuna, 2005.— 240 c.

9. 3aiinieB O.C. YueOHas kaura o xumud. http://him/I1september.ru

10. 3umon A.Jl., Jlemenko H.®. Komnonnanas xumus: Yuebuuk s By3oB. — M.: AT'AP, 2001. —
320 c.

11. Kum H.M. TloBepxHOCTHBIE SIBICHUS M TUCTEpPCHBIE cucTeMbl. Kommonanas xumus: YdeOHOe
nocodbue.— Kemeposo: 'YKy3I'TV, 2005.— 84 c.

12. JIutBunoBa T.H. COopuuk 3amady mo oOmei XxuMuu. 3agayd 1Mo OOmEeH XMMHU C MEIHMKO-
OHMOJIOTMYECKON HANpaBICHHOCTBHIO: ydyeOHOe mocoOue sl CTYIEHTOB METUIIMHCKUX BY30B.— 3-€ U3,
nepepad. I'pup YMO M3 u CP/— M.: OO0 «M3a-Bo Onukc»: OO0 «M3marenscTtBO «Mup o
obOpazoBanue», 2007 — 224 c.— (Briciiee oOpa3zoBaHue).

13. ®punpuxcoepr .A. Kypc kommongnont xumun. - JI.; Xumus, 1984. —368 c.

14. ®ponos I0.I'. Kypc xomnougnoit xumun. — M.: Xumus, 1982. — 400 c.

15. Xmenpuunkuii P.A. ®usnueckas u koyutonaHas xumus. — M.: Beiciiag mkona, 1988. — 400 c.

16. 1000 tectroB mo oOuIel XUMHUH ISl CTYICHTOB MEAMIIMHCKUX BY30B YueOHoe mocodue. ['pud
YMO M3 u CP / T.H. JlurBunosa [u np.]. —131.2-e, ucnp. u gon. — Pocros u//l: ®enuke, 2007.— 429 c.

WuTepuer — pecypcsl

1. 1Qlib — snexkrponnast MaTepHeT-0M0OIMOTEKa 00pa30BaTENbHBIX U MPOCBETHTEBCKUX U3aHHM, B
KOJUIEKIIUM KOTOpPOW CcOOpaHbl AJIEKTPOHHBbIE Y4YeOHUKM, CIpPAaBOYHbIE U Yy4eOHble mOcoOus,
o01eo0pa3oBaTesibHbIE M HAyYHbIE M3/1aHUS.

2. http://lwww.physchem.chimfak.rsu.ru JleBuenkoB C.M. Jlekuuu mo kypcy «Dusmueckas u
KOJUTOM/IHAS XUMHUS», KOHCTIEKT JIEKIUH 11 cTyaeHToB Onodaka FODY (PTY).

3. www.twirpx.com/file/18897/
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INPUJIO)KEHHUE

1. OcHoBHBIE eMHUIBI U3MepeHus PU3NUYECKUX BeJIUYNH

Beauunna Enunnna CBs13b ¢ IPYrdMH BeJIMYHHAMH
usmepenusi B CU
Macca (m) KHJIOTPpaMM (KT') 1kr=10°r=10° mr
1r=10°mr=10"°xr
Temmeparypa (T) kenbBuH (K) 1K=1°C
T=27315+t
Jmana (1) MeTp (M) 1m=10°cm=10° MM = 10° mxm = 10° um = 10" A
IvvM=10"Mkm=10"cM=10"mm=10"m
[Tnomazns (S) Metp” (M) 1M =10 cm® 1 em® =10 * m°
i (A)
Oo6mwem (V) MeTp® (M°) 1M°=10°1=10° M= 10° c™®

1a=100mr=10cm® =103 03
IMHZICM3;1JI:1I[M3

Jasnenue (p)

nackaib (I1a)

1 6ap = 10° [Ta = 0,987 atm = 750 Topp
I arm = 101325 ITa = 101,325 kIla = 760 Topp
1 Topp =1 mmMm pt. cT. = 133,32 I1a

Dueprus (U, H, G, F)

ToKOyIb (JxK)

1 ok = 10° Mk = 10~ k[x = 10 ° MDx
1 JIxx = 0,2390 kan; 1 kan = 4,184 [Ix

[TnotHOCTH (p)

KHJIOTpaMM Ha
KyOHUYeCKHil MeTp
(xr/m°)

I/ =11/mm =11/n=103r/em® = 10° r/mn
1 r/em® = 1 t/mn

2. OcHOBHBIC (pM3NYECKHE TOCTOSTHHbIEC

Beanuuna CumBoJ 3HaueHue PasmepHocTh
[TocTostnuast ABoraapo Na 6,022137 - 105 MOJIb -
l"a3zoBas mocrostHHAs R 8,314510 Jx/(mons-K)
[Mocrostnnas dapanes F 96485,31 K /mons
ITocTosunas I1nanka h 6,626075 - 10 JIx - ¢
Koncranra boabiimana Kg 1,380658 - 103 JIx/K
CranmapTHOE YCKOpEHHE g 9,80665 (TouHO) M/c’
CBOOOTHOTO Na/ICHUS
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3. Merpuyeckasi cucteMa Mep

Mepbl JJIMHBI WIH JHUHEHHbIE

Mepsbl macesl

1 kunometp (kM) = 1000 meTpoB (M)

1 metp (M) = 10 gemumeTtp (am) = 100
CaHTHUMETPOB (CM)

1 menumerp (am) = 10 canTMETPOB (CM)

1 canTumerp (cm) = 10 MuIUMETPOB (MM)

1 Tonna (1) = 1000 KunorpamMmoB (Kr)

1 nentHep (1) = 100 kmmorpamMmoB (Kr)
1 xunorpamm (kr) = 1000 rpammoB (T)

1 rpamm (1) = 1000 MrIIITATPaMMOB (MT)
1xr=1-10°r=1-10° mr

1r=1-10° mr = 1-10° mxr
1r=110°xr

ImMr=110"°r

1mkr=1-10°r

Mepbl ni1omaau

Mepnl 00bemMa

1 km” = 1 000 000 m*
1 M? =100 am® = 10 000 cm?
1em® =110 M2

1 M° =1 000 xm> =1 000 000 cm®
1 am3= 1000 cm®

ln=1 ,Z[M3

1 m2=1000x=1 000000 M

1 M2=1-10°1=1-10° mn
1a=1103m

1 Mn=110"3n

4. MHOKMTEIN U MPUCTABKH JIAA 06pa3OBaHI/IH ACCATHYHBIX KPAaTHBIX
MU JO0JbHBIX €IHHHUI U UX 0003HAYEHHUS

Muoxutenb, | HammenoBanue | O6o3nauenue | Muoxureiab, | Haumenopanue | O6o3HaueHue

HA KOTOPBIi HA KOTOPBIi

YMHO:Ka€eTCsl YMHO:Ka€eTCsl

OCHOBHAs OCHOBHAs

eIHHHNIIA eIHHHUIA

1072

Tepa T 0,1 Ienu II

g =7

10 rura r 10 CaHTHU v

10° Mera M 107 MHJLIA M
3 5

10 KHJIO K 10 MHUKpPO MK
vi =

10 TeKTO r 10 HaHO H

=)
10 neKa na 10 IMUKO i¢
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5. I1norHOCTH ITAB B :KHIKOM COCTOSIHUM

Ne ITAB IlnoTHOCTD, r/em®
1. M30aMUIIOBBIH CIIUPT 0,810
2. byranon-1 0,810
3. [lenTanoi-2 0,810

6. 3aBucHMOCTD MOBEPXHOCTHOI'0O HATHKCHUHA BOJAbI OT TEMIIEPATYPbI

t,°C 6-10°, Hm [t°C 6-10°, Hm [t,°C 6 10°, H/m
10 77,22 17 73,19 24 72,13
11 74,07 18 73,05 25 71,97
12 73,93 19 72,90 26 71,82
13 73,78 20 72,715 27 71,66
14 73,64 21 72,59 28 71,50
15 73,49 22 72,44 29 71,35
16 73,34 23 72,28 30 71,18
7. IloBepXHOCTHOE HATSKeHHUE KuaAKocTel mpu 293 K

BemecTBo G- 103, H/m BemecTBo G 103, H/m

AtnieToH 23,70 MertaHon 22,61

AHWIVH 43,20 MypaBbHHAS KHCIIOTA 37,58

benswiioBsrii ciupt | 42,76 YkcycHast KUCIIOTa 27,80

Benson 28,88 Ilentan 16,00

Bonxa 72,75 [Mupunuu 38,00

T'excan 18,42 Tonyon 28,53

TI'entan 20,86 OTUIEHTIIUKOIb 46,1

['muuepun 59,40 OTtaHon 22,03

JuaTrinoBsii 3gup 17,00
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8. 3aBucumocThb aacopOIMM ra3oB Ha APEBECHOM YIJIe OT UX (PM3MYeCKHX CBOICTB

T'a3 M (r/moub) Tun Txpurua Vm3a(CM3)/1r yras(15°C)
SO, 64 263 430 379,7

NH3 17 240 405 180,9

N.O 44 183 309 54,2

CoH2 26 189 308 48,9

CO, 44 195 242 47,6

CO 28 81 134 9,3

N> 28 77 126 8,0

H; 2 20 33 4,7

9. 30/10THIE YHKCJIA

(Macca B Mr 17191 3amuThl 10 MJ1 30J11 ¢ MaCCOBOI /10J1eH 30J10Ta, pABHOM
0,0006%, ot koaryasinuu npu xodasiaennu 1 ma 10%-noro pacreopa NaCl)

BemecTBo 30J10TOE UM CIT10, MT BemecTBo 30J10TO€ YHCII0, MT
Kenatun 0,01 Kazeunar Hatpus 0,01

I'emornooun 0,03-0,07 I'ymmuapabuk 0,5

AnpOymuH (an4HbIN) | 2,5 JlexcTpuH 20

10. KpuTnyeckne KOHIEHTPALMM MHIEJI000PA30BaHUs ISl HEKOTOPBIX MbLI

MbL10 KKM (moan/a) npu 50°C (*25°C)
Jlaypat Hatpust C11H33COONa 2,810
[Tanemutat Hatpust C15H3z;COONa 2,1 10°°
IManemuTtat kanusa Ci5H3z;COOK 2,2 10°°
Creapar Hatpust C17H3sCOONa 1,8-10°
Creapar kamust C17HasCOOK 50-10"
Onmnear Hatpus C17H33COONa 1,1 1073*
Ouear kamusi C17H33COOK 1,2-10°*
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11. 3nayennst KOHCTAHT B ypaBHeHnu Mapka-XayBunka 1 OMM nosimmepoB

IHHonumep PacrBopureJn K-10* a M
ITonuBUHUIIOBEIH Bonma 5,60 0,67 5000-200000
CIUPT
IMonuBuHMIAaETAT AueroH 2,80 0,67 10000-60000
Harypanbnbrit Tomyon 5,02 0,67 10000-1000000
KayqyK
[Momuctupon Tomyon 3,70 0,62 50000-200000
AlleTHIIIEIUII0II03a AueroH 1,49 0,82 25000-115000
MeTriienioio3a Bonma 2,80 0,62 10000-250000
OKCHUATUIILIEIUIOJIO3a Boma 3,70 0,80 50000-750000

12. Kputnyeckass KOHIeHTpauus Muieiiooopazosannus [IAB B BoAHBIX pacTBOpax

IIAB dopmy.ia KKM, MeToa onpeneaeHus
MOJIb/J
Annonnsie ITAB
JlekaHOAT HATPHA CqH1,COONa 9,4-10 |V aenpHas 3IeKTPOIPOBOIHOCTD
p pornp
9,5-107% |TIoBepXHOCTHO® HATSKEHHE
Jonexanoat HATpUS C,11H23COONa 2,5-107% |V aenbHas 3M€KTPONPOBOIHOCTE
p pormp
2,3-107? |[ToBepXHOCTHOE HATAKEHHE
2,4-1072 ComoOnnu3anus KpacuTels
Mupuctat HaTpud C,3H,;COONa 6,9-10"° |V 1enbHAas SMEKTPONPOBOTHOCTD
Onear HaTpUs C,;H33COONa 1,1-10° |To xe
2,1-10° |[ToBepXHOCTHOE HATSIKECHUE
Honeumsicynbdar HaTpus C12H25S04Na 8,110 ° |V menbHAas 50eKTPONPOBOJIHOCTD
8,3-10° [ToBepXHOCTHOE HATSIKCHUE
Terpanenuicynbdar HATPpUS C14H29S0O4Na 2,1-10° |V enbHast 31€KTPONPOBOIHOCTD
Jlogeuunbcynb(oHAT HATPHUS C12H»5S0O3Na 9,8:10° |[ToBEPXHOCTHOE HATSIKEHHE
y p p
n-JlogenniabeH3oncynbpoHaT C1,H,5CsH,SO3Na 1,2-10° |V aensuas 3JIEKTPOIPOBOIHOCTD
HaTpUs
Katnonnnie IIAB
JlomenuiiaMMOHUHRXI0PU] C1oHasNHSCI 1,5-1072 Y nenbHas 3IIEKTPONPOBOIHOCTD
p pornp
TeTpagenmiaMMOHUUXITOPH C1aHoNHSCI 2,8-1073 YnenvHas 3IEKTPOIPOBOIHOCTH
OJICIIMJIMETUIAMMOHUHXITOPU T C1oH,5(CH3)NH.CI 1,5-1072 VienpHas 3JIEKTPOIIPOBOIHOCTH
p pornp
OJENUIIIUMETHUIAMMOHUUXIIOPHT C,H,5(CH3),NHCI™ 1,6-1072 VY enbHas 3JIEKTPOIPOBOIHOCTD
p pornp
Honenuntpumerunammoruiixmopus | CioHps(CH3)sNCIE | 2,041 0?2
JoneuunnupuIuHANXIOPpU] C1,H,5NCsHsCl 1,5-1072 IToBepXHOCTHOE HATAXKEHUE
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Henonorennnie ITAB

JloaeunnoBslit adhup C12H250(C,H40)4H 4-107° IToBepXHOCTHOE HATSKEHIE
TETPadTUIICHTIUKOJIS

HonenunoBeiii 3¢up C12H250(C,H,0)6H 8,7-1075 IloBepXHOCTHOE HATAXKEHUE
TeKCadTUIEHTIUKOIS

HonenunoBsiii 3¢up C12H250(C,H,40)gH 8,3-1075 CounroOunu3amnus KpacuTels
OKTa3THICHTIUKOJIS

HonenunoBeiii 3¢up C12H50(C,H40)1,H 1,4'1074 IToBepXHOCTHOE HATSKECHUE
JOJEKAdTUIICHIJINKOJIS

n-m pem -Oxtundenmnoneiii 3¢pup |CgH7;CeH,O(C,H,0):H 1,1'1074 IToBepXHOCTHOE HATSXKECHUE
TPUATUIICHTIUKOJIS

n-m pem -Oxrtundennnossrii apup | CgHy;CsH,O(C,H,0)sH 1,3-10_4 IToBepXHOCTHOE HATSIKECHUE
MEHTA3TUJICHT JTUKOJIA

n-m pem -Oxtundennnosiit apup | CgHy;CeH,O(C,H,0)sH 1,8'1074 IToBepXHOCTHOE HATSXKEHUE
renTa’TUIEHT IUKOIS
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