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MaTepI/Ianm JJIA CaMOITOAT OTOBKHU K na60paT0pH},1M 3aHATHAM Ha MGI[I/IKO'HpO(i)I/IJ'IaKTI/FIeCKOM q)aKyJ'ILTeTe 10
JUCHUITIIINHC ((06111351 XHUMMU, 6I/IOOpFaHI/I‘IeCKaH XHUMUD)

JlaboparopHoe 3ansiTue 1
Paznen: TeopeTnueckre OCHOBBI OMOOPraHUYECKOW XUMUHU.

Tema: npaBusa padoTsl B XuMu4eckoii 1adoparopuu. Knaccupuxaunus n
HOMEHKJIATYPA OCHOBHBIX KJIACCOB OMOOPraHNYecKMX cOeJUHEeHHIA.

Bomnpocs! 111 caMONIOATOTOBKH

1. IlpuBemuTe KITaccU(PUKAUIO OPTraHUICCKUX COCTUHEHUM:

- B 3aBUCUMOCTHU OT CTPOEHUS YIJIEPOJHOTO CKEJIETa;

- B 3aBUCUMOCTH OT HaJIM4usl QYHKIIMOHAJIBLHOU IPYTIIHI.

2. Jlaiite omnpenenenne GyHKIIMOHAIBHOM IPyIIe, XapaKTepUCTHUECKON TPyIITIE,
POAOHAYAIBHOU CTPYKTYpE.

3. [IpuBeure ocHOBHBIC MpaBmita HoMeHKIaTyphl MFOITAK 1 ocoGeHHOCTH COCTaBICHMS
Ha3BaHUM OpraHMYECKUX COCIUHEHUH 10 paauKaio-(QyHKIIMOHAILHON HOMEHKIATYpE.
[ToHATHE O TPUBHANTBHONW HOMEHKIIATYypE.

ITucbMeHHbIE 3a1aHUSA

1. JTaiiTe onpeneneHus MOHATHSIM:

- MOHOYHKIIMOHAIbHbBIE COESAMHEHUS

- MOIU(PYHKINOHAIbHBIE COSMHEHNUS,

-reTepo (P yHKIIMOHAIIbHBIE COETMHEHUSI.

JInst KaX 0¥ rpymIibl BEMECTB MPUBEIUTE N0 TPU KOHKPETHBIX ITPUMEPA, HA30BUTE 110
Homenkiarype MIOITAK.

2. AMUHOKHUCJIOTa METUOHUH BXOJMT B COCTaB OOJILIIMHCTBA OEJIKOB U CIY’KUT UCTOUHUKOM
METWJIbHBIX TPYIN B OMOCUHTETUYECKHUX Ipolieccax. Ha3zBanue MeTHOHMHA 1O
3amecTtuTenbHOM HOMeHKnarype MIOITAK: 2-amuHo-4-MeTunTHOOyTaHOBAsI KUCIOTA.
Hanummure ctpykTypHyto GopMyny METHOHUHA.

3.[[a171Te OIIPCACIICHUC ITIOHATUA «KapOMATHUYHOCTDBY. IToxaxxuTe COOTBETCTBUE KpUTCpUAM
APpOMATUYHOCTHU CJICAYIOIHUX COCJIMHCHUI: Ha(bTaHHHa, aHTpalcHa, q)eHaHTpeHa, ImuppoJa,
TI/IO(beHa, (bypaHa, NMUpUANHA, TUPUMHUANHA, UMU1a30J1a, ITYpHUHA. Hanumure ux CTPOCHHUC.
HpI/IBeI[I/ITC QJICKTPOHHOC CTPOCHUC ITUPPOJIbHOI'O W IIMPHUAXHOBOT'O ATOMOB a30Ta.



MaTepI/Ianm JJIA CaMOITOAT OTOBKHU K na60paT0pH},1M 3aHATHAM Ha MGI[I/IKO'HpO(i)I/IJ'IaKTI/FIeCKOM q)aKyJ'ILTeTe 10
JUCHUITIIINHC ((06111351 XHUMMU, 6I/IOOpFaHI/I‘IeCKaH XHUMUD)

JlabopaTtopHoe 3ausiTue 2
Pa3nen: Crpoenue, peakiioHHasE CIOCOOHOCTh, OMOJIOTHYECKasi aKTUBHOCTh OCHOBHBIX
KJIaCCOB OMOOPTraHMYECKUX COCAUHEHHM.
Tema: cTPYKTypHasi M IPOCTPAHCTBEHHAS M30MepPHsl OPraHMYeCKHUX COeUHEHHIA.
Tayromepusi. B3anMHoe BiiMsIHHEe ATOMOB B MOJIEKYJIaX OHOOPraHU4YeCKUX COeIMHEHM.
Bomnpocs! 111 caMONOATOTOBKH
1. M3omepus kak (yHAaMEHTAIHHOE CBOMCTBO OpraHMYECKUX coeauHeHuil. [lepeuncnure BUIbI
HU30MEPHH.
2. CtpykrypHas usomepus. Buasl CTpyKTypHBIX H30MEPOB.
3. IlpoctpancTBeHHass uzomepus (crepeonszomepusi). Kondurypanronsusle u kKoH(OpMalMOHHbIE
n3oMepbl. Kak MOXXHO HX 0TOOpa3uth B mpocTpaHcTBe? Bce m opraHMdeckue coeluHEHUs
00J1a1a10T KOHPOPMAIIMOHHBIMHU U30MEpaMH.
4. TayroMepuss OHMOOPTaHMYECKHX COCIMHEHHM, KaKk BHUJ JUHAMUYECKOW wH30Mepur. Bumisl
TayTOMEPHH.
5. [laifte onpenenenue KOHPUTrypalluOHHBIM U3oMepam. [lpuBenute npumepsl.
6. DnexTpoHHBIE YPPEKTH 3aMECTUTENEH, KaK (PaKTOp PEaKIMOHHONW CIIOCOOHOCTH OPraHHYECKHX
COeIMHEHUH. DIEeKTPOHOJOHOPHBIE U ANEKTPOHOAKIIETITOPHBIE 3aMECTUTEIH.
IIucbmMeHHbIC 3a1aHUA
1. Maiite onpeneneHne CTPYKTYpHOUH U30MEPUH, TIOKAKUTE Ha IPUMEPAX COEAMHEHUN.
2. Jlaiite onpeznenenne KOHPOPMALMOHHBIM H3oMepaM. [1oyb3yach NPOEKIMOHHBIMU (OPMYIaMH
Heromena, n3o6pa3zure KOHPOPMALMOHHBIE H30MEPBI MOJIEKYJ 2-THUIPOKCUIIPOIIAHOBON KUCIIOTHI U
2,3-TUrupoKCUOyTaHIMOBON KUCIIOTHL. YKa)XKUTE 3aTOPMOKEHHYIO, 3aCJIOHEHHYI0 U CKOILIEHHbIE
KOH(pOpMAIIHH.
3. Jlaiite ompenenenue KoHGUTYparMOHHBIM w3oMepaMm. Ilomb3ysack dopmynamu Durmiepa,
HaIMIIUTE CTEPEOU30MEpPHI 3-aMMHO-2-THAPOKCUOYTAaHOBOM KHMCIOTHL. YKa)KUTE 3HAHTHOMEPHI U
JIMACTEPEOMEPBHI.
4. JlaiiTe onpeereHne NOHATUIO TAYTOMEPUH, YKAXKUTE BHJIbl TAYyTOMEPHBIX U30MEPOB, IPUBEANUTE
IIPUMEPBI.
5. CocraBbTe (POPMYJIBI KETO-EHOJIBHBIX TAYTOMEPOB IS CIEAYIOIIUX MOJIEKYJI:
3-0KCOOyTaHOBas KUCJIOTA; OKCOIIPOIIAHOBAs KHCIIOTa;
6. CocTtaBbTe JAaKTUM-JIAKTaMHbIE TayTOMEpbl JUIS CIEAYIOIIUX MOJIEKYNI: 2-TUAPOKCH-4-
aMUHOIMPUMUIUH; 2,4-TUTUIPOKCUTUPUMHINH.
7. CocTaBbTe IPOTOTPOIIHBIE TAYTOMEPHI [Vl COSAUHEHUI: UMUI030J1, a/ICHHH.
8. JlaiiTe onpeneneHus 3JIeKTPOHOJOHOPHBIM U 3JIEKTPOHOAKLIEITOPHBIM 3aMECTUTEIISM.
9. VkaxxuTe BUJ ¥ 3HAK JIEKTPOHHBIX 3(h(heKToB 3amMecTUTeNeH B COeIMHEHUSAX:
CH,=CH-NO;, CHs;-CH=CH,, C2Hs-OH, C,Hs-NH;, CH>=CH-CH=CHo>.
10. /[laiite ompeneneHue MOHATUS «compspkeHue». Ha3oBuTe BHJ CONMpPSDKEHHs B MOJIEKYyJaX
aHWIMHA, (peHoma, Oyraauena- 1,3, nzonpena CH>=C(CH3)-CH=CH..
3apaun

1.KopuuHass kuciaOTa B BBICIIMX PACTEHUSAX YYacTBYeT B OHMOCHHTE3€ MHOTHX DAaCTeHMH, M3
KOTOPBIX IMUTMEHTHI M TAHUHBI IPUMEHSIOTCS KaK JEKapCTBEHHbIE BellecTBa. Hanumunre crpoeHne
TpaHc-u3oMepa kopuyHoit kucinotel CeHs-CH=CH-COOH, o0603HaubTe B HEM COIpPSDKEHHYIO
CHCTEMY, YKaXXHUTE BUJ] U 3HAK AJIEKTPOHHBIX A3PPEKTOB KapOOKCHIILHON IPYIIIHL.
2. Kakas wu3 yyactByromux B 1ukie Kpebca KapOOHOBBIX KHCIOT —  sg0i04Has
(rugpoxcubyTranuoBast) Wi GpymapoBas (TpaHC-OyTeHIMOBas1) — CIIOCOOHA CYIIECTBOBATh B BUJIE
napel sHaHTHOMepoB? Hanuinre popmyIbl.



MaTepI/Ianm JJIA CaMOITOAT OTOBKHU K na60paT0pH},1M 3aHATHAM Ha MGI[I/IKO'HpO(i)I/IJ'IaKTI/FIeCKOM q)aKyJ'ILTeTe 10
JUCHUITIIINHC ((06111351 XHUMMU, 6I/IOOpFaHI/I‘IeCKaH XHUMUD)

JlaGopaTopHoe 3ansiTue 3
Pa3nen: CtpoeHue, peakiOHHAs CIOCOOHOCTh, OMOJIOTHYECKas! aKTHBHOCTH OCHO BHBIX
KJIaCCOB OMOOPTraHMYECKUX COCAUHEHHM.

Tema: KucjI0THO-0CHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB OHMOOPTraHNYeCKHX
coeIMHEeHU. 3aBHCHUMOCTh KHUCJIOTHOCTH OT Pa3JINYHbIX (PAKTOPOB.

BOl'lpOCbl AJis CaMOoNmoAroTOBKH.

1.KuciioTHO-0CHOBHBIE CBOMCTBA OPTaHUYECKUX COeIMHEHUH 10 Teopuu bpencrena. dakropsl,
BJIMSIOIINE HA KUCIOTHBIE U OCHOBHBIE CBOMCTBA.

2.KuCII0THO-OCHOBHBIE CBOMCTBA OPraHUYECKUX COEAMHEHNH N0 TeopuH JIptonca. Ykaxure
MIPUHLUINIAAIBHBIE OTANYMS Teopun JIbtonca u bpencrena.

3.C ueM cBs3aHO JeJIEHHE KHUCIIOT U OCHOBaHMH JIbonca Ha KecTKUe U MSTKue?

IIucbMeHHBIE 3aaHUS.

1.JlaitTe onpeaeeHne KUCIOTaM U OCHOBAHUSIM C TTO3UIIMM TPOTOJUTAYECKON Teopuu bpeHcrena.
2.Ilokaxxute Ha MpUMepax 00pa30BaHUE COMPSHKEHHBIX KUCIOTHO-OCHOBHBIX TTap.

3.CocraBbTe YpaBHEHMsI MOHHM3AIMM B BOJHBIX pacTBOpax 3TaHOJa, YKCYCHOM KHUCIOTHI, (heHoa.
Hamumure BeIpakeHus 111 KOHCTAHT KUCJIIOTHOCTH M ITOKa3aTeNsl KUCIOTHOCTH.

4.Ilonb3ysAch 3HAYCHHUSIMU TIOKa3aTelIe KHUCIOTHOCTH, PACIOJIOXKUTE HIDKE TEePEUUCICHHBIC
KHCJIOTHI B MOPSAKE YOBIBAaHHS KHCIOTHBIX CBOWCTB: (DEHOJ, 3TaHOJ, aCKOPOMHOBas M OeH30MHAas
KHCIIOTA.

5. CocTaBbTe ypaBHEHMS HMOHHM3allMU B BOJHBIX PACTBOpPAX METUJIAMUHA, aHWIMHA, MUPHUIUHA,
NUPUMHUAMHA M MOYEeBHHBL. HamuimuTe BbIpa)keHUsS s KOHCTAHT OCHOBHOCTH U IOKa3aTess
ocHoBHOCTH. [lonb3ysck 3HaueHusmMu pKB unm pKput pacmosioxkure ux B psAl MO YBEIUYCHHUIO
OCHOBHOCTH.

6.Ilepeuncnute GakTOphl, OT KOTOPHIX 3aBUCSIT KUCIOTHBIE CBOWCTBA OPTaHMYECKUX COCTUHEHUH.
7. Ot kakux (aKTOPOB 3aBUCAT OCHOBHBIC CBOMCTBA OPraHUYECKUX COCTMHCHUI ?

8. Kakue coemuHeHHs] ¢ TOYKU 3pEHUS MPOTOJUTHUECKON TEOPUHM KUCIOT U OCHOBAHUN MOKHO
Ha3BaTh amdorepHbiMu? IlpuBenure npUMephl, YKaKHUTE KHUCIOTHBIE M OCHOBHBIE ILIEHTPBHI.

9.0THECTUTE NEPCUUCIICHHBIC COCAMHECHUA HWJIM 4YaCTUIBI K KHUCJIOTaM HJIM OCHOBAHHIM JIprouca:
CH>=CH>, AICls, CsHs, Fe*®, Co:HsOH, CH3SH, Mg+2, C2HsNH>, H20.

3amaun

1.Kak u3MEHSI0TCS KUCIIOTHBIE CBOWCTBA COEANHEHUH B CIIEAYIOLINX Psilax:

MypaBbUHAsI KUCIIOTA — YKCYCHAasl KUCIIOTa — IIPOITMOHOBAs KMCIIOTa — MaclisiHast KUCIIOTa,
MPOIIaHOJ — STHIICHTJIUKOJIb — TIIUIEPHH;

STUJIAMUH - 3TaHOJI— STHIIMEPKAIITaH;

YKCyCHas KHCJIOTa - OCH30iHasi KUCIIOTa;

OeH30iiHas KUCIIOTa — N-HUTPOOEH30MHAS KHCIO0Ta — -METHJIOEH301HAast KUCIIOTA;
MIPONAHOJI — 2-XJIOPIPONAHOJI — 2,2- TUXJIOPIPOTNIAHOJL.

OtBet o0OocCHYyiiTe.

2.Pacnonoxute coeIMHEHUS B MOPsAIKE YObIBaHNUS OCHOBHBIX CBOMCTB:

-METHJIaMHH, JTUMETHIIAMUH, TPUMETHUIIAMHIH, aMMHAK;

-BOJIa, 9TAHOJI, 3TUJIAMUH;

-OTHJIAMHH, aHWIINH;

-aHWINH, T-METHJIaHWINH, TT-HUTPOAHHJIHH.

OTBeTt o0ocHyiiTe.

3.PykoBoactBysck mnpuninunom JXMKO, coctaBbTe cxeMy B3aMMOJEHCTBHUS NPONUITHOIATA
HaTpUs C U30TPONUIHOINIOM.




MaTepI/Ianm JJIA CaMOITOAT OTOBKHU K na60paT0pH},1M 3aHATHAM Ha MGI[I/IKO'HpO(i)I/IJ'IaKTI/FIeCKOM q)aKyJ'ILTeTe 10
JUCHUITIIINHC ((06111351 XHUMMU, 6I/IOOpFaHI/I‘IeCKaH XHUMUD)

JlaboparopHoe 3ausiTue 4

Pa3nen: Crpoenue, peakiiMOHHAsI CIOCOOHOCTh, OMOJIOTHYECKast aKTUBHOCTh OCHOBHBIX
KJIaCCOB OMOOPTraHMYECKUX COCAUHEHHM.

Tema: Mexanu3m pealcum”l 3J'ICKTp0(1)I/IJ1bHOFO NMPUCOCIUHECHUS U 3aMECIICHU .

Bomnpocs! 111 caMONOATOTOBKH.

1. PeakinonHas criocoOHOCTh OMOJIOTHYECKH aKTUBHBIX COCIMHEHHH. Peakuuu 37eKTpouaIsHOTO
MIPUCOETUHEHMS] U 3aMELICHMSL.

2. OnpenenuTe KJIacChl COSTMHEHNH B (hParMeHTHI OMOJIOTUYECKH aKTUBHBIX CyOCTPaToB,
BCTYMAOIIKX B PEAKLIUU MEKTPOPUIBHOTO IPUCOECTUHEHUS U 3aMEIIECHHUS.

3. Kakue peakuuu Ha3bIBalOTCS PEAKLMSIMU IEKTPOPUIBHOTO MPUCOETUHEHUS?

4.]lafiTe omnpeneneHUEe MOHATUIO «IEKTPOPUIbHBIN peareHT».  HazoBute snexkTpoduiabHbie
peareHThl.

5.00bsiCHUTE CKJIOHHOCTh HENpPENENIbHBIX COCIMHEHUH K peakuusM 3JIEKTPOPHILHOTO
MIPUCOETUHEHUS], UCXOS U3 X JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUSI.

6.00bsicHUTE, YeM OOYCIIOBJIEHAa CKJIOHHOCTh apOMATHYECKMX COEAMHEHUN BCTYNAaTh B peakluu
ANEeKTPOUIBHOTO 3aMEIIEHHS, @ HE IPUCOETUHEHUS ?

7.00bsCHUTE OpPUEHTHpYIOIIEe BIUSHUE (OpUEHTAHTHI 1 W 2 pojaa) 3aMecTHTeNied B OCH30JbHOM
KOJIBLIE.

8. Ilomyunte OPOMTOIYON M3 TONyOsld. YKAKUTE YCIOBHUS NMPOTEKAHUS PEaKIUM U OIUILUTE I10
cTaausaM MexaHu3M peakiuu. Kakosa posnb kucnot JIsrouca?

IInceMeHHbBIE 3a1aHUS.

l.HanumuTe peaknuio THApATallMd  MPOINEHOBOH KHUCIOTHI (PacCMOTPUTE paclpeieiicHue
AIIEKTPOHHOW IJIOTHOCTH M CTa0MIBHOCTh OOpa3yrommxcs KapOkaTHoHOB). [lodemy B maHHOU
peakiuu oOpazyercs [3- THAPOKCHKHUCIIOTA, a HE 0- THAPOKCUIIPOTIHOHOBAsI KACIOTA?
2.HanumuTe peakuuu THUApPOTajoreHupoBaHus Oyraauena-1,3 wu  2- metunOyraawena- 1,3.
OOmBsicHHTEe BO3HUKHOBEHHE Tpoaykra 1,4 — mpucoenuHeHus. Uem OOBACHSETCS IMOBBIIICHHAS
CTa0MIILHOCTh KapOKaTHOHA AJUTHIBHOTO THIIA IO CPABHEHUIO C aJIKUJIBHBIM?

3.Kakue npotykTel 00pa3yroTcsi B pe3ylibTaTe XJIO0pUpOBaHUsS OPOMOCH301a, OCH30MHOM KUCIOTHI?
Kakoe coeaunenue Oyzer 0oJiee aKTHBHBIM B PE3yJIbTaTe XJIOPUPOBAHHUS?

4.HanumuTe 1Mo ctajdsM MEXaHW3M peakiuu MeTuianpoanus ¢penomna (mo @punento- Kpadrey).
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JlaGopaTopHoe 3ansiTHE 5
Pa3nen: Crpoenue, peakiimOHHAsE CIOCOOHOCTh, OMOJIOTHYECKAasi aKTUBHOCTh OCHOBHBIX
KJIaCCOB OMOOPTraHMYECKUX COCAUHEHHM.

Tema: MexaHu3M NpoTeKaAHUS MeTA00JIMUYECKUX PeAKIU 10 HYKJIe0(UIbHOMY
MeXaHHU3MYy.

Bomnpocs! 11 caMOnoOAr0TOBKH.
1.PeakunonHast ciocOOHOCTb OMOJIOTUYECKH aKTUBHBIX COCIMHEHUMN.
2.Peakuuu HykJ1€0(UIBHOTO TPUCOCTMHEHUS U 3aMEICHUSI.
3.0npenenuTe KIacchl COSAMHEHUN U (hparMeHThI OMOJIOTHYECKH aKTUBHBIX CyOCTPaToB,
BCTYMAIOIIUX B PEAKIIUU HYKICOPUIHLHOTO IPUCOCTUHEHUS U 3aMEIICHHUS.

ITucbMeHHbIE 3a1aHMS.
1. Hanmmmre cxemy nomydenus 1,1-nuarokcnstana. OnummTe MEXaHU3M PEAKLIHH.
2. Kakwe coemuHeHuss mpw B3auMoOJCUCTBUM 00paszyiorT 1,1-gumerokcudtan? Hammmmre
YPAaBHEHUs pEaKIHil.
3. YCTaHOBUTE CTPOECHHUE UCXOJHOTO COEAMHEHUS, ECIIM U3BECTHO, YTO MPOJYKTAMHU €0 TUApPOIN3a
SIBJISIETCS 3-MeTHIIOyTaHalb U 2 MOJIb MeTaHo1a. Hanmuimure cxemy peakium.
4. KakoBa pojib IIEJIOYHOTO KaTajau3aropa B PEAKIHUHM albJOJIbHOW KOHJECHCAauu 2-
MeTwiInponaHais? Hanummure cxemy peakiuu.
5. Hammmure cxemy peakiuu BOCCTAHOBJIEHHS YKCYCHOTO albJeruja C HCHOJIb30BaHUEM
anmroMoruapuaa utus. [lo kakomy MexaHU3My OCYIIECTBIIIETCS 3Ta Peakus?

6. B )KHBOTHBIX OpraHu3Max OJJHOOCHOBHBIE KAPOOHOBBIE KHUCIOTHI CIIOCOOHBI OKUCIIATHCS, TPHYEM
aToOM KHCJIOpOJa HampaBsieTcsl Bceraa B P-mojiockeHue. Tak, HampuMmep, B OpraHu3Me OOJIbHBIX
IuabeToM MacisiHash KHCIIOTa TIEPEeXOJUT B [-OKCUMACHsSHYH KuciaoTy. Hammmmure cxemy
YKa3aHHOU peaKIuu.

7. B )KUBOTHBIX OpraHM3Max OJJHOOCHOBHBIE KAPOOHOBBIEC KMCIIOTHI CIIOCOOHBI OKUCIISTHCS, IPHYEM
aTOM KHCJIOpOJa HampaBiIsieTcsl Bceraa B P-moJjiockeHue. Tak, HampuMep, B OpraHu3Me OOJIbHBIX
IuabeToM MacisiHas KHCIIOTa TIEPEeXOJUT B [-OKCHMACHsSHYH KuciaoTy. Hammmmure cxemy
YKa3aHHOU peaKIuu.

8. Hanmimure cxembl B3aUMOICHCTBHS aKPHUIIOBOK KUCTIOTHI:

a) ¢ OPOMHUCTBIM BOJIOPOJIOM;

0) ¢ MATHXJIOPUCTHIM PochopoMm;

B) C ATHJIOBBIM CITUPTOM;

') C paCTBOPOM II€pMaHraHaTa KajIusl.

9. Kak noiay4uTh HEMOIHBIN aMU/T 11aBENIEBOI KHUCIOTHI.

10. Kakoe wu3 [BYX COEIMHEHUH — 2-TUAPOKCU-S-METHIIKEKCaHallb WIH S-TUIPOKCHU-2-

METHJIT€KCaHallb CYIIECTBYET B KMCJION Cpefie cO CBOEH HUKIMYEecKOo (ToyaleTanbHoi) hopMoii?
Hanumure cxeMy peakuuu.
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3auaTue Ne6
Paznen: ®u3nko-XMMUYECKHE OCHOBBI IPOTEKAHUSI XUMUYECKUX PEAKIINI B YCIIOBUSX OpraHU3Ma.

OcHOBHbIE MOHATHS M 3aKOHbI XUMHH. 3aKOH Y)KBHBAJICHTOB U €I0 NMNPUMEHEHUE B
Me,JII/IKO-ﬁI/IOJIOI‘I/I'leCKOﬁ NMPaKTHKE.

Bonpocsl 1151 caMONoOAroTOBKH
1. Onpenenenne OCHOBHBIX NOHATHI XHMHH — MOJIb, MOJIIPHAst Macca.
2. OCHOBHBIE 3aKOHbBI XUMUHU.
3. DxBuBajneHT. MoJisipHasi Macca SKBUBaJIEHTa, (PAKTOP SKBUBAJIEHTHOCTH.
4. 3aKOH 3KBUBAJICHTOB.

IIucsMeHHbIE 3a1aHUSA
1. Ompenenute MOJSPHBIE MAacChl SKBUBAJICHTOB CEPHOM KHUCIIOTHI, THAPOKCHIA KaJlbLIWs,
cynb(dara aTFOMUHUS B PEAKIHIX TTOJTHOW HEUTpaTH3aIlUH.
2. BoluncnuTe MOJISIpHBIE MAacchl SKBHUBAJIEHTOB OpTOGOChHOpPHON KUCIOTHI IpU 0Opa3oBaHUU
docdara, ruapodocdara, nuruapodocdara HaTpus. Hanmummre cOOTBETCTBYIOIMNME YpaBHEHUS
peaxiuu.
3. Ompenenute MOJIIpHbIE MacChl SKBUBAJICHTOB KapOoHaTa Kallus B PEAKIMIX, TPOTEKAIOIINX
10 YPaBHEHHUIO:
K2CO3 + HCI = KHCO3 + KCI
K2CO3 + HCI = 2KCI + CO2 + H20
4. Bpruucinute MOJISIPHBIE MACChl 3KBUBAJIEHTOB BOJBI, COJIEH, KMCIIOT 1 OCHOBAHUM B PEAKIIMIX:
2H>S04 + Ca(OH), = Ca(HSO4)2 + 2H20
Mg(OH); + HCI = MgOHCI + H.0
NaH2PO4 + NaOH = Na;HPO4 + H20
2H20 + 2Na = 2NaOH + H;
Na2COs + H20 = NaHCO3 + NaOH

3agaun
1. OnHo u TOXe KosmuecTBO MeTasuia coenunsiercs ¢ 0,200 r kucinopoaa u ¢ 3,17 r ogHOrO U3
rajoreHoB. OnpenenuTs MOJISIPHYIO MacCy 3KBUBAJIEHTA rajJOreHa.
2. Ilpu pactBopenun 00,2529 r Meraima B KucioTe Bbiaeawioch 50,4 M Bojopona,
M3MEPEHHOTr0 NpHu H.y. OnpeaenuTs MOJSPHYIO Maccy SKBUBAJICHTA METaJLja.
3. ITpu B3aumoelicteuu 1,28 r MeTasia ¢ BOJo# BeiAeIMIOCHh 380 M1 BOJOPOa, MK3BMEPEHHOTO
npu temneparype 21 C u naBnennn 784 Mm. pt. cT. HaliTu MoJIsIpHYIO Maccy SKBUBAJIEHTa
MeTasa.
4. PaccuuTaiiTe MOJISIpHYIO MacCy SKBUBAJIEHTA METaJlIa, €CIM M3BECTHO, YTO B €r0 OKCHJIE
cozepxkurcs 60 % u 39,2 % xucnopona.
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Pasznen: ®U3nKO-XUMUYECKUE OCHOBBI IIPOTEKAHUSA XUMUYECKUX PEAKIIMM B YCIOBUAX OPTaHU3MA.

Tema: cnioco0bl BbhIpaKeHHs] KOHIEHTPALMM BellecTB B pacTBopax. [Ipurorosiienue
PacTBOPOB ¢ 3aJaHHOIl KoHleHTpauueii. [Iepexox 0T 0AHOTr0 BU/1a KOHIEHTPALMH K IPYromy.
Ilonsitue o pH. KonTposbHnas padora 1.

Bonpocs! 111 caMONIOATOTOBKH
1. JlaiiTe omnpeneneHuss OCHOBHBIM IIOHSATUSIM: pPacTBOPUMOCTb, pPacTBOp, PaCTBOPHUTEINb,
PacTBOPEHHOE BELECTBO, KOAPPUIIUEHT paCTBOPUMOCTH, THIPAThl, KPUCTAIIOTUAPATHL. MOXKHO 1
CUMTaTh, YTO OOBEM pacTBOpa paBeH CyMMe 00BeMOB ero kommoHeHToB? Kriaccudukamms
pacTBOpOB.
2. Bunpl xonHueHtpauuil. Onpenenenve U (OpMYNbl MOJSPHOM KOHIEHTPAIMM, MOJISJIBLHOM
KOHLIEHTPALlMK, MOJISIPHOM KOHILIEHTpAllMK SKBUBAJIEHTa, TUTPA pacTBopa.
3. Onpenenenue cpeasl pactBopa, popmyina pacuera pH. Buabl mHAMKATOPOB, MPUMEHSIEMBIX IS
OTIpeJIeNIeHUs! CPebl pacTBOpA.
ITucbMeHHbIE 3a1aHUS
1. 3anumuTe Gopmyity MOJIIPHOM KOHIEHTPALIUU.
2. 3anmumute GopMyTy MOJISIPHOM KOHIICHTPAIIUH YKBUBAJICHTA.
3. 3anummute GopMyITy MOJISUTBHOM KOHIICHTPAIMH
4. 3anumute GopmyiTy TUTpa.
5. CocraBbTe ¥ 3anummTe GOPMYIIBI TIepexoa OT OJHOTO BHa KOHIICHTPAIMH B IPYTOH.
3agaun
1. Conmepxanne aCKOPOMHOBOM KHCJIOTHI B HACTOE IIIMTIOBHUKA COCTaBiseT 5,5 mr B 1 1.
Boruncnuthk MaccoByto 1010 (%) ackopOMHOBOM KUCIIOTHI B HacTOE?
2.Yemy paBHa MaccoBas JI0JIsl pacTBOpa, MojaydeHHas npu cMmemuBanud 100 M pacTBopa cepHOM
KUCTOThl ¢ MaccoBoi noneit 40% (motHocthio 1,303 r/mm) u 500 ma 0,5M pactBopa cepHOi
KHCJIOTHI (TIOTHOCTHIO 1,07T/MI1).
3. Paccuuraiite MossipHyto KoHIeHTpauuo 0,9%-Horo pactBopa xjopuja HaTpus
(bu3nosoTHYECKHI pacTBOP), INIOTHOCTHIO 1 I/MII.
4. PaccunTaiiTe, Kakoii 00beM MepeKucH BoIopoa ¢ maccoBoi moseit 40%, miotHocTeio 1,154 /M
noTtpedyetcs s npurotoBieHus 1400mi1 pacTBopa ¢ MOJIIpHON KOHIIEHTparuii paBHoii 0,15
MOJIB/II.
5. MoueBuny, Maccoii 3 r pactBopuiid B 200 1 BOJibl. BEIUMCANTE MOJISUIBHYIO KOHLIEHTPALIUIO
IIOJIyYEHHOTO PacTBOpA.
6. PaccumnTaiiTe MOJISITBHYIO KOHIIEHTPALIMIO PAcTBOpa OpTOPOCHOPHOI KHUCIOTHI ¢ MaCCOBOM
moneit 30% u moTHOCTRIO 1,18 /M.
8. Uemy paBHa MoJIsipHast KOHIeHTpanus skBuBaieHTa 0,04M pactopa FeCly.
9. Beruucnuts tuTp pactsopa KOH , ecau ¢( KOH)=1 mounb/m.
10. Beruucnure, Kakyro Maccy BOJbI ClIeyeT J00aBUTh K pacTBOPY COJIM ¢ MaccoBoi goneit 20%,
4T00bI MOTyunTh 0,5 Kr pacTBopa TOH K€ COoJIM, C MacCCOBOIl Jjosei, paBHOM 15%.
Kakue maccer 10% u 45% pacTBopoB cieayer cMemarhb, 4To0sl nmosryduts 200 r pacTBopa ¢
MaccoBoi nonei 22%
11. PaccuuTaiire pH 0,2 monb-3kB/11 pactBopa NaOH.
12. PaccuuTaiite pH pactBopa a3oTHO# KH1caoTh ¢ ©=0,32%
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Oo0pa3en KOHTPOJIbHOM padoThI Nel
1.HazoBure no nomenkiarype MIOIIAK ykazanHoe coenuHeHue, onpeaeauTe ero Kiacc u
KHCJIOTHO-OCHOBHBIE CBOMCTBA, COCTABUB YPABHEHUSI COOTBETCTBYIOIIMX PEAKIIUMN:

CHs-C(0)-COOH.

2. Hazosute no Homenknarype MIOITAK ykazanHoe coenmHeHne, ONPEeIUTE ero Kiacc u
cocraBbTe (HOPMYIBI KOH(PHUTYPAMOHHBIX H30MEPOB:

CHs-CH(OH)-COOH.

3.CpaBHUTE KHCJIOTHO-OCHOBHBIE CBOMCTBA YKCYCHOM, MpOIMAHOBOI, MAaciIIHOM KHUCIOT.
OTtBet 00OCHYyiITE.

4.0Onpenenute maccy cynbdara xeneza (l11) Heooxoaumoro anst B3aumonencTBus ¢ 2,5 T
TUAPOKCHUA HATPHUA.

5.Paccunraiite MOJISIpHYIO KOHUEHTpaluio 3KBHBajeHTa 15% pactBopa opTodocdopHOii

kucnotsl (p = 1,11 r/mn).
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Paszgen: ®u3nko-XMMUYECKUE OCHOBBI IPOTEKAHUS XMMUYECKUX PEAKIUI B YCIOBUIX OPraHU3Ma.

Tema: OCHOBBI TCPMOXUMHYIECCKHUX Pacu€ToB. Onpenenenne JHTAJBINN XHMHYECKHX
peammﬁ H KaHOpHﬁHOCTH MAIIECBBIX ITPOAYKTOB. Iflsyqe}me paBHOBeCI/Iﬁ B T'OMOI'€CHHBIX
CUCTEMaX Ha NMPpUMEPE TUAPOJIUTHYCCKHUX ITPOLECCOB.

Bomnpocs! 111 caMONOATOTOBKH

1. Kaxue BbI 3HaeTe TEpMOAMHAMUYECKUE TTApaMETPbl U TEPMOIMHAMUYECKHE (PYHKIIUU
COCTOSIHUSI?

2. IlepBoe Ha4yasI0 TEPMOIMHAMUKHY.

3. Yro Takoe cTtanaapTHble yciioBUa? CpaBHUTE C HOPMAJIbHBIMU YCIOBHUSIMHU.

4. ®u3nueckuil CMbICT BHYTPEHHEN SHEPTHH U SHTAJIBIIUU CUCTEMBI.

5. Yro Ha3bIBaeTCs CTAaHAAPTHON TEIIOTOM 0Opa30BaHUSI U CTOPaHUsI XUMHUYECKOTO COETMHEHUS ?
6.UTto Ha3pIBa€TCAd CTAHAAPTHOW OHHTAJbNKEN ruapatauuu? J[laiite omnpenerneHrue SHTATBINN
pactBopeHus. Hanuiure ux KoJIM4yecTBEHHbIE XapaKTepUCTHKHU (hopMyJIbl pacueTa).

7. Tepmoxumusi. 3akoH ['ecca. CneactBus u3 3akoHa ['ecca.

8. OHTponua. Bropoe Hauamo TepMoAMHAMHUKHY.

9. Kakoil cmbicn moHsTHS «cBOOOnHast »Heprust ['mO6ca» um Kak ¢ €€ ydeToMm OIpeAeTuTh
BO3MOKHOCTb CaMONPOM3BOJILHOTO TE€UEHMs peakuuu? JlaiiTe ompeneneHusi 3K3€prOHUYECKHX H
SHJEPTOHUYECKUX PEAKIUH.

10. IIpumMeHeHHE 3aKOHOB TEPMOAMHAMHUKH JUIsI OWOJOTHYECKUX CHCTEM. YKAKHUTE KPUTCPUH
CaMOTPOU3BOJIBHOCTH OMOXUMHUYECKUX IporeccoB. Kak onpexaensercss sHepreTHyeckas IEHHOCTh
MPOJYKTOB MUTAHUS?

11. Xumuyeckoe auHaMuueckoe paBHoBecue. CKOPOCTh XMMHUUYECKON peakiuu. KonnyecTBeHHBbIE
XapaKTepUCTUKH. BiusHue pa3nuyHbix GakTOpOB HA CMELICHHE PABHOBECUS U CKOPOCThH PEAKIIUU.

IInceMeHHbBIE 3a1aHUA

1. [lepeuncante TePMOJUHAMUYECCKHAE TTAPAMETPBI M TEPMOJAMHAMHYECKUE (DYHKIIUN COCTOSHUSI.

2. IlpuBenute GOpPMYIUPOBKY IEPBOTO Hayajla TEPMOIMHAMHUKH, HAMUIIATE €r0 MAaTEMAaTHYECKOE
BBIpaXCHHE.

3. IlpuBeaure QGOpPMYIUPOBKY 3aKOoHa [ecca, NPOMIJUIIOCTPUPYHTE 3aKOH KOHKPETHBIMH
IPUMEPaMHU.

4. Hammmure BbIpaXe€HUE KOHCTAHT paBHOBecus s peakmuii:  a)2NHz<>3H2+N2;  0)
Fe304+4C0O«>3Fe+4CO:o.

5.Hanumure Belpa)keHUEe KOHCTaHThI paBHOBecHs A peakiun: 3Fe,03+H2<>H20(map)+2FesOa.

3agauu

1. Paccuurars u3MeHEHHE SHTPOIINH, SHCPIUH I'n606ca 1 SHTAIBIINY CUCTEMBI B mponecce YCBOCHUA
B OpraHu3Me 4YCJIOBCKa CaxaposB, KOTOpBIﬁ CBOAUTCA K €€ OKHUCJIICHHIO:

C12H22011 (k) + 1202(r) »12CO2 (r) +11 H20 (k)

BermectBo AH ®29s, AG® 298, AS °298,
kJx/Mons  kJDk/Moas  JIk/(Momb-K)
C12H22011 (k) -2220,867 -1529,67 359,824
O2(r)(muaTomusiit) 0,000 0,000 205,17

CO2(r) -393,777 -
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394,644 213,82

H20(x) -286,021 -237,404 70,00

2. Hemauumu uzmepenusimu Benmard AH © u AG® st ruaponmza AT® Ob110 moKazaHo, 4To MPpU
36°C u dusnonornyeckux 3na4eHusX pH oHM paBHEI cOOTBETCTBEHHO - 4800 1 - 7000 KKa/MOIb.
Boerunciure  BenmmumHy  AS ° st Tex ke ycioBuid. KakoB cmbici Toro, 4ro AS umeer
MI0JIOKUTETILHOE 3HaYEHHUE?

3.leiictBueM Kakux (PaKTOPOB MOXHO CMECTHTHh PABHOBECHE XWMHUYECKOH pEakIMH BIIPaBO?
Peakuust mnporekaer mno ypaBHeHMiO: Na(r)+O2(r) <«>2NO(r), AH>0. l3meHeHueM Kakux
napamMeTpoB MOKHO JIOOUTHCSI CMEIICHHST PABHOBECHS B CTOPOHY 0Opa3oBanusi okcua azota (11)?
4. KoHcTaHTa paBHOBECHSI PEaKIINU

CH3COOH + C2HsOH = CH3COOC:2Hs + H20 paBHa 1. Beiuncnure paBHOBECHbIE KOHIIEHTPALUU
BCEX KOMIIOHEHTOB CHUCTEeMBbI, eciau HavanbHble KoHueHtpauun CH3COOH u C;HsOH
COOTBETCTBEHHO PaBHBI 2 MOJIB/JI 1 1 MOJIB/I.

5. CpenHecyro4Hasi IOTpeOHOCTD B OeNKax, )KMpax U yriieBoJax AJis CTyJE€HTOB-MYKUHH
coctaBiisieT cootBeTcTBeHHO 113, 106 1 451 1, niig crynenToB-xeHuuH — 96, 90 u 383 r. KakoBa
CyTOYHasl MOTPEOHOCTH CTYIEHTOB B YHEPTHU?



MaTepI/Ianm JJIA CaMOITOAT OTOBKHU K na60paT0pH},1M 3aHATHAM Ha MGI[I/IKO'HpO(i)I/IJ'IaKTI/FIeCKOM q)aKyJ'ILTeTe 10
JUCHUITIIINHC ((06111351 XHUMMU, 6I/IOOpFaHI/I‘IeCKaH XHUMUD)

JlaGopaTopHoe 3ansiTHe 9

Paznen: Knaccugukaiys BemecTs, OCHOBaHHAsl Ha MPUPO/IE IEPEHOCUMBIX YaCTHII. YUEHHE O

pacTBopax.

Tema: CBOMCTBa BOJAHBIX pacTrBopoB. Pacuer KOJUIMI'aTHUBHBIX XapaKTEPUCTUK
OHMOJIOTNYeCKHX JKUTKOCTe

Bomnpocs! 111 caMONIOATOTOBKH
1.KonnuraTuBHbIE CBOICTBA paCTBOPOB.

2. TloHmwxeHue MaBJjeHUSI HACBHIIIEHHOTO Tapa HaJ pacTBOPOM. 3aKkoH Paynst u ciiencTBUs U3 HETO.

Kpuomerpus u »0ynuomerpusi, o001acTh MPUMEHEHUS 3TUX METOJOB IpU OINpeAeTeHUU

MOJIEKYJIIPHBIX MacC OEIKOB.

3. Otnune KOJUINTaTUBHBLIX CBOMCTB PACTBOPOB HEBJICKTPOJIUTOB U SJICKTPOJIUTOB. KaxoB cMmbICT

M30TOHUYECKOTO Kod(duimenTa?

4. Ocmoc. Ocmotuueckoe naBiaeHue. OT kKakux (PaKTopoB 3aBUCUT OCMOTHYECKOE JIaBlieHne?

ITncbMeHHbIE 3aJaHuA

1. Kakue cBoiicTBa pacTBOPOB HA3bIBAIOT KOJIUTAaTUBHEIMU? [Iepeuncnure ux.

2. IlpuBeaute MaTeMaTHYECKUE BhIpaKeHHS 3akoHOB Bant-I'odda u Paymns nns pactBopos
HEDJIEKTPOJIUTOB.

3. [IpuBenuTe MaTemMaTH4ecKkue BeIpakeHus 3akoHOB Baut-I'odda u Payns mis pactBopos
AIIEKTPOJIUTOB.

4. TTokaxxuTe B3aUMOCBSI3b CTENIEHH JUCCOLUAIMN U M30TOHUYECKOTO KO3 PHUIEeHTA.

5. OxapakTepu3yiuTe H30TOHUYECKUE, TUIIEP-U TUTOTOHUYECKHUE PACTBOPHI.

3agaun
1. Ilpu kakoii Temmneparype Oyaet 3amep3ath 5%-Hblil pacTBOp rroKo3bl? [Ipu kakoii Temneparype
3aKUIAT?

2. Yemy paBHO ocMmoTHueckoe aaBienue 10%- Horo pactBopa rimoko3sl (p=1,09) npu Temneparype

37°C.

3. B 250 r Boabl pactBopeHo 1,6 T HEKOTOPOTO HEAIEKTPOJIUTA. PacTBOp KpHcTauu3yeTcs npu -
0,2°C. Yemy paBHa MOJIEKYJIsIpHAsi Macca paCTBOPEHHOIO BellecTBa?

4. benok CbIBOPOTOYHBINA anbOyMHUH YellOBeKa UMeeT MoJisipHyto Maccy 69000r/mons. Paccuntars
OCMOTHYECKOE JaBiieHue pactBopa 2 r 6enka B 100 miu Boasl npu 25°C B Ila.

5. Temmepatypa 3amep3aHus BOJHOTO pacTBopa caxapa paBHa —0,216°C. Beruuciute
OCMOTHYECKOE JIaBJICHHE PAacTBOpa IIPHU 3TOM TEMIIEpaType, €ClIu KPUOCKOIHMUYECKas KOHCTaHTa
BobI Knzo = 1,86, a miotHoCTh pacTBopa paBHa 1,01 r/mi.

6. MounsipHyt0 Maccy JUMIKMIA ONPEAEISIOT M0 MOBBIICHUIO TeMIepaTypbl kuneHus. PaccuunTaiite

MOJISIPHYIO Maccy JIMMHAA, ecliu mpu pactBopeHuu 8,91 ero B 500r xiopodopma TemmepaTtypa
KureHus pactBopa nosbeicunack Ha 0,0726°C. (Ksxmopodopma = 3,63).
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Paznen: Knaccugukamusi Bemiects, OCHOBaHHAs Ha MPUPOAE MEPEHOCHUMBIX YaCTHUIl. YUYEHHE O
pacTBopax.
Tema: nporoanTHyeckne papHoBecusi. MoHu3anus Kuca0T U ocHOBaHuil. i3ydyeHue cBolicTB
OydepHbIX cUCTEM
Bomnpocs! 111 caMONIOATOTOBKH
1. CunibHbI€ U cna0ble SIEKTPOIUTHI.
2. IlonsiTHEe O KHCIIOTHOCTH pacTBOPOB. Bo1opoIHbIi moka3aTes.
3. Ilporonmutuueckasl TeOpusi KACIOT U OCHOBaHMM. UTO Takoe cOMpspKeHHAs] KUCIOTHO-OCHOBHAS
napa?
4. Bydepnble cucteMbl Kak ocHOBa n3oruapuu opranuszma. Tunsl bC. pH OydepHbix cucrem.
5. Uto HazwiBaeTcsi OydepHoit eMKrocThio cuctembl? Kakumu (paxtopamu omnpenensiercs: OydepHas
eMKOCTh? B kakux ciyyasx oHa MmakcuMmaiibHas? Uto Takoe 30Ha OydepHoro nerdcTBusi?
6.KaxoBa Ouosorunyeckas posib 0yhepHbIX cCTEM B 00eCII€YeHUH HOpMaIbHOU

KU3HEJCATCIILHOCTH YeJIOBEKa?
7. Tlonstue 00 amuI03€ U aakaao3e Kak O MaTOJOTHYECKUX COCTOSHUSIX, TPHUNHAX UX
BO3HMKHOBEHHUS U CIIOCO0AX KOPPEKIUH.
ITucbMeHHbIE 3a1aHUSA

1. JlaiiTe noHsiTHEe 00 aKTUBHOM KOHIICHTPAIIMH HOHOB B PACTBOPaX CHIIBHBIX JICKTPOJIHTOR.
3anumute GOopMYIIbl U BBIYMCIEHUSI HOHHOM CHJIBI pacTBopa, Ko uilneHTa aKTUBHOCTH.
2. Hanummure ypaBHeHHe peakinii HOHU3AUN CEPHUCTON KUCIOTHI U COCTaBUThH BhIpAaKEHHE
KOHCTaHTBl PaBHOBECHS 3THUX peakUuil. B kakyio CTOpoHy cMmellaeTcsi paBHOBECHE MpU
N00aBJICHUH K PaCTBOPY CEPHUCTOM KUCIOTHI PACTBOpA: a) XJIOPOBOIOPOTHON KHUCIOTHI, O)
TUJPOKCHIA HATPUS?
3. 3anummure cXemy aBTOINPOTOJIM3A BOJbI, JalTe MOHATHE O KOHCTAaHTE aBTOMPOTOIM3a BOIbI KW,
BOJIOPOJTHOM U THJIPOKCUIILHOM MOKa3aTessiX.
4 IlpuBenuTe ompeielieHne KUCIOT U OCHOBaHHUM B COOTBETCTBUU C MPOTOJUTUYECKOM Teopueit
bpencrena u Jloypu.
5. ChopMmynupyiiTe onpeeneHrue N30THIAPUH.

6. [laiite onpenenenue 0ypepHbiM cucreMaM. [IpuBenuTe mo ogHOMY IpUMEPY PAa3IUYHBIX TUIIOB

Oydepubix cucteM. ONUIIATE MEXaHU3M JEHCTBHS KaKI0M U3 3TUX CUCTEM.

7. Hanumure MmaTemMaTHuecKoe BrIpakeHue ypaBHeHUs | ennepcona-l'accenp0axa i pa3ianuHbIX

TumnoB Oydepubix cuctem. Ot yero 3aBucut pH OydepHbIx cuctem?

8. OnumuTte MexaHu3M JIelcTBUsl OukapOOHaTHOM, (hochaTHOU, OETKOBOI, TeMOTIIOOUHOBOM
OyepHbIX cCUCTEM.

3agaun

1.BbIuuCInuTh HOHHYIO CHJIY pacTBOpa U aKTUBHOCTh MOHOB B pacTBoOpe, | JIUTp KOTOPOTro

coaepxkut 0,1 Mo NaClu 0,01 moas KCI.

2. Beruucnuts pH 0,001 M pactopa KOH.

3.Borunciuts pH, pOH 0,017 M pacTtBopa MypaBbuHO# KucioThl. Ko(HCOOH) = 1,78 -10™.

4. Bpruucnure KOHLUEHTPALMIO BOJOPOI-HOHOB B OydepHOM pacTBope, coaepsxkarieM 0,01 mois/n
yKcycHOM kucnoTsl ¥ 0,1 Mob/1 HaTpus anerara.

5. Beruuciute otnomenue [HCO3]/[CO2] B kpoBu (pH=7,4). K yemy ycroituusee pH 310it cmecu —
K JJ00aBJIEHUIO KUCIIOTHI UM K JOOABIEHUIO OCHOBaHUS?

6. Onpenenure pH pactBopa, conepxatuero 0,1 M apenpun-ocHosanus u 0,01m >dpenpun-

rupoxjopuaa Ha 1 1 pactBopa, ecinu pKB(a3denpuna)=4,64.
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3auaTue Nell

Pa3):[eJ1: OCHOBHBIC TUIIBI XUMUYECKUX paBHOBCCI/If/’I 1 MPOLECCOB B ) KUSHCACATCIBHOCTU

Tema: PaBHOoBecHd B pPacTBOpax KOMIVIEKCHBIX coenuHenuii. KoinuyecTBeHHbIE
XapaKTEePUCTUKHU yCTOﬁqHBOCTH KOMILJIEKCHBIX COeIMHEHMH.

BOl'lpOCl)I AJIsi CaAaMONMOoATrOTOBKH

1. CocTaB 1 CTpO€HHE KOMILUIEKCHBIX COETUHEHUI:
- KaKue COEeIMHEHHSI Ha3bIBAIOTCSI KOMIUJIEKCHBIMU?

- OCHOBHBIE TI0JIOKEHUs1 TeopuH BepHepa;

- ctpoenue KC (meton BC).

2. Cpoiictea KC. YcTOWYMBOCTL KOMILJIEKCHBIX HOHOB. MeIHKO-OMOI0OTHYECKOE 3HAUYEHUE
KC.

- YTO TAKOC KOHCTAHTa HCCTOfIKOCTI/I 1 9TO OHa xapaKTepmyeT B KOMIIJICKCHOM I/IOHC?
-TIPEJICTABIICHUS O CTPOCHUU METaI0(PEPMEHTOB.

-MEXaHNU3M TOKCHUYCCKOT O HGfICTBI/ISI TSAXKESJIBIX MCTAJIJIOB U MBIIIBAKA. XeHaTOTepaHI/ISI.

ITucbMeHHbIE 3aaHUSA
1. Haiinure cremeHb OKHUCIEHUS W KOOPIWHAIMOHHOE YHCJIO KOMILIEKCOOOpa3oBaTes, 3apsia
komiutekcHoro nona B coeaunenusx [ Co(NH3)s]Clz, Ko[HgJs], Ko[Cu(OH)4];
2. Hanumure HazBanus cienyromux koMmiiekcHbix coequaenuit [ CO(NH3)sCI]Clz, Ko[PtCls],
[Pt(NH3)2]Cl..
3. CocraBbTe ypaBHEHHUs aucconuaruu komiuiekcHbix coeauuenuii: [Pt(NH3)s]Cla, K3[Co(CN)s,
[Zn(NH3)4]SO4. 3anuimte BoIpaskeHre KOHCTAHT HECTOMKOCTH KOMITJICKCHBIX HOHOB.

3agaun

1. KakoBa konnenrpanus noHoB xeine3a B 0,001 M pactsope Kz[Fe(CN)s]? (Ku= 10
2.BeIyrciivTe KOHIIGHTPAIMIO HOHA — KOMILIeKcooOpa3oBarens u auranioB B 0,01M pactBope Kiag
N2l 5 Kiagenz] = 1,41 - 10729,

3.KakoBa xonuenTpaius nonos cepeopa B 0,08M pactBope [Ag (NH3)2]NOs, comepskariem 0,8
Moss/1 ammuaka? Kiag nwayt = 5,7 - 108

4 Ilpousoitnet mu oopasosanne AQCI, ecm k 111 0,01 M pactopa [Ag(NH3)2]Cl mo6asuts 0,1
mous KC1. Ky =6,8 - 108, Ksagei= 1,8 - 10710,

-44)
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3auaTue Nel2
Paspnen: OcHOBHBIE TUITBI XUMUYECKUX PABHOBECUHN U IIPOLIECCOB B KU3HEACSITEIBHOCTH

Tema: KoanyecTBeHHAas! XapaKTEPpUCTUKa PpPacTBOPUMOCTH coeqUHEHUH. YcaoBuSA
CMEIICHUSA I'€TECPOr€¢cHHOT0 paBHOBECHUSI. KOHTpOJ’[LHaﬂ pa60Ta 2.

Bonpocs! UIs1 caMONOATO0TOBKHU

1. OCHOBHBIE TIOHSATHS TEOPUH TETEPOTSHHOTO HOHHOTO PABHOBECHSI:

- YTO Ha3BIBAETCS PACTBOPUMOCTBIO, KOHCTAHTOM pacTBOpUMOCTH? OT Kakux (paKTOpOB OHO
3aBuCHT? 2.J[11s1 KaKMX BEIIECTB MPUMEHSETCS MOHATHE KOHCTAaHTa pacTBopruMocTh? Ha ocHOBaHMM
KaKOTO 3aKOHA BBIBOJIUTCS BhIpaxkeHne Ks?

3.®axTOpBHI, BIUSIONINE HA TETEPOr€HHOE HOHHOE PaBHOBECHE:

- Ha30BHTE (PAKTOPHI, CMEUIAOIIIE TETEPOTCHHOE PAaBHOBECHE B CTOPOHY PACTBOPEHUS HITH
o0pa3oBaHMs 0CaIKa;

- KaK ¥ TIoYeMy Ha pacTBOPUMOCTH cyibduaa Mmapranna (I1) Biusier no0aBieHne B €ro HaChIIIEHHBIN
pactBop comu NaS?

- o0OBsicHuTe, oueMy okcainat kabims CaC204 pactBopsiercss B HCI, HO He pacTBopsiercs B
CH3COOH;

- TIoueMy TIpH JIEHCTBUH Ha pacTBOp cyibdaTa mapranma (1) cepoBomoposom ocamok He
o0Opasyercsi, a IpHu ICUCTBUU CYIIb(OUIOM HATPHS 00pazyeTcs?

- 4eM OOBSCHUTD, uTO FES pacTBOpsieTcs B cosiHOM KucinoTe, @ CUS - Het, a B a30THOM KHCIOTe 002
0CaJIKa pacTBOPUMBI?

- KaK MOBJIMSET Ha PaCTBOPUMOCTH OpomMuia cepedpa go0aBieHre B pacTBOP OpoMuIa HaTpus?

IInceMeHHbBIE 3a1aHUSA

1. JlaitTe onpeneneHrs HACBHIIIEHHOTO, HEHACBIIIEHHOTO W TIEPECHIILIEHHOTO PacTBOPA.
2. OnpenenuTe ycIoBHs 00pa3oBaHUs U PACTBOPEHHUS OCAJIKa;
3. 3anuImuTe Kak MepeBECTU B PACTBOPUMOE COCTOSTHUE:

a) xjopun cepedpa

0) kapOoHaT cepebpa

B) KapOoHaT Gapust

T') THIPOKCH/I IIMHKA;

4. 3anuImuTe, Kak CMECTUTCS paBHOBecue B cucteme: MgCOs <> Mg +CO# ipu 1o6aBieHnn
a) XJIOpHJIa MarHUs

0) COJISTHOW KHCIIOTBI

B) MPH HArPCBAaHUM;

- 4TO Takoe nepeocaxaeHre? Ha yem oHO ocHOBaHO?

5. Hanumnte Beipaxenue Ks must Ag2CO3z, Caz(POs)2. MokHO ju ¢ moMoriibio KS XapakTepr3oBath
pactBopuMocTb Na2COsz, KzPOa.

3agaun

1. B 11 Boasl pactBopsiercs 410 cynbuna munka. Beraucmuts KS zns

2 Kakas u3 coneit AgCI umu Agl 6onee pactopuma B Boje, AQCI mmn Ag2CrO4? Bo ckonbko pas?
3.BbIuuciuTe pacTBOPUMOCTH coNt B MoIb/1 U 1/1, ecinu Ks(Hg.Clz )= 1,32-1012,

4.CKOJBKO T'PaMMOB MBIIIbsIKAa COAepXUTCS B 0,51 HACBIIEHHOIO pacTBOpa MarHUM aMMOHUS
apcenara, ecmu KS(MgNH4sAsO4)=3,2:1010?

5.Beimagaer nm ocajok KapOoHaTa JIMTUS MPHU CMEUIMBaHUU paBHBIX 00beMoB 0,1 M pacTBOpOB
xnopua muTus u kapoonata Harpus? (Ks (Li,COs)=2,0-1079)

6.K onHOMYy IMTpy HachIIEHHOTO pacTBopa Opommunua cepebpa npubaBuwiu 10 mi. pacTBopa
opomuaa kamus (p= 1,1 r/mi) ¢ maccoBoii goneit 10%. Cxonbko rpaMMoOB cepedpa B BHIE€ MOHOB
OCTaHETCs B pacTBope?
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Oo0pa3en KOHTPOJIbHOMH PadoThI Ne2

1. OnpenenuTh MOJSIPHYIO KOHLEHTPAIMIO PACTBOPA Caxapos3bl, KOTOPHIA W30TOHHMYEH KPOBU
mpu 37° C.

2. Boeruuciure noHHyto cuity pactBopa, cogepxkariiero 0,02M CaCl, u 0,001M KCI.

3. K 100 mn xpoBu s usmenenust pH ot 7,36 no 7,0 mago nob6asuts 36 M pactBopa HCI ¢
C»=0,0500 momb-3kB/1. Paccunraiite OyhepHyt0 eMKOCTh KPOBH IO KUCIIOTE.

4. Paccunraiite pH OydepHoro pactBopa, comepxkamiero 3,5 mi pactsopa NH4Cl1 (Ch=
0,2003 momnb-3kB/1) U 2,5 M pactBopa NH4OH (Cs= 0,1000 MoJ16-3KB/11).
K,(NH:OH) = 1,8-10°.

5. Brruucnouts TemnoBoii addext peakuu: CeH1206 (k) = 2C2HsOH (k) + 2CO2 (1)

€CITM U3BECTHBI SHTAJBITHHA 00Pa30BaHUS:

AH® (CsH1206) = - 1273 xJIx/Moms, AH (C2HsOH) = - 277,6 xJ[x/Mob,

AH? (CO) = - 393,5 x/Ix/Monb

6. Beimagaer mM ocalioK XJIOpWAA CBHHIA TNPH CMEIIMBaHWK paBHBIX o0bemoB 0,01 M
pactBopoB Pb(NOs), u KC1? Ks (PbC1,) = 1,7 - 107 .

7. BeruncnouTh KOHIIEHTpaIuio HOHOB cepedpa B 0.05M pactBope K[Ag(CN)2], ecnu KOHCTaHTa
HECTOMKOCTH KoMIIeKcHOro noHa [Ag(CN),] cocrasnser 1,4 102,
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JlabopaTtopHoe 3ansitue Nel3
Paznen: Xumust qUCTIEPCHBIX CUCTEM B (DYHKIIMOHUPOBAHUH OPTaHU3MA.

Tema: wu3ydeHue ajacopoUMH Ha copOeHTax pa3au4Hoii mnpupoabl. CBoiicTBa
MOBEPXHOCTHO AKTHBHBIX BellleCTB

Bomnpocs! 11 caMonoaAroToBKu

1. Yro Ha3wiBaroT rpanuie paszgena ¢a3? [lo kakomy npu3HaKy OHU Ki1acCUPUIUPYIOTCS?
[IpuBenuTe mpuMepsl pa3TUYHBIX TPAHUIL pa3/ena.

2. Yto takoe anacopbent? I[lpuBenute mpumepsl MOJIAPHBIX UM HEMOJSPHBIX ancopOeHToB? Jlis
KaKUX IeJIeH MPUMEHSIIOT COPOEHTHI B METUIIMHE?

3. Hanummure ypaBHenne ['160ca u onpenenuTe 3HaU€HUE TTOBEPXHOCTHOM akTUBHOCTHU 1715t [1AB,
[TNAB.

3. Onpenenute GakTOPHI, BIUSIONINE HA BETNYUHY MOJICKYJIIPHON U MOHHOU afcopOIuu.3.
Knaccudukarys BemecTB ¢ pa3inuyHON TOBEPXHOCTHON aKTUBHOCTBIO.

5. laiiTe onpeaeneHus: HOHHAs, HOHOOOMEeHHas U n3bupatenbHas agcopouus. [Ipasuio [lannera-
QdasiHCa

6. JlaitTe onpeneneHusl TAKUM MOHATHUSM, KaK HOHUT, KATUOHUT, aHUOHHT.

7. Kakue QpyHKIIMOHAIBHBIE TPYIITHI BXOJSIT B COCTaB KATHOHUTOB M aHUOHUTOB?

8. Kakue siBiieHHs J1e’KaT B OCHOBE XpOMaTorpaguaeckoro aHaiam3a’?

9. Ilepeuncnure Buasl xpoMarorpaduu. Kparko oxapakTepusyure ux.

10.YkaxkuTe 1enecooOpa3HOCTh UCIIOIh30BAHUS XPOMATOTPAPUIECKUX METOIOB B METUITUHE.

IIuceMeHnHbIe 3a1aHuSA
1. IlpuBeauTe MpUMEPHI MOJISIPHBIX U HETMOJSAPHBIX afacopOeHTOB? JIJIs KakuX IeIeH MPUMEHSIOT
COpOeHTHI B MeuLInHE?
2. Pacnonioxxute MOHBI B OPSAKE BO3pACTaHUSI KX CIIOCOOHOCTH a/ICOPOHPOBATHCS:
PO} ,Cl~,SO7 ,F~
3. PacnoiosxuTe HOHKI B MOPSIKE BO3PACTAHHA UX CIIOCOOHOCTH ajncopbupoBaThes: Ca?t, AP,
Na*, K*
4. HanuiuTe cxeMbl HOHHOTO oOMeHa ripu npornyckanuu pactBopo NaCl, Ca(OH)2, yepes
KaTUOHUT U aHUOHUT.

3amaun

1. TIpoBeaute ananu3 copObuHOHHOMN criocoOHocTH KaTnoHOB xpoma (1), sxenesza (111), kobanbTa
(1) Ha xaonmuHe, y4WTHIBas OTPHUIATEIBbHBIN 3apsa ancopOeHta. CrenaiiTe TEOpEeTHYESCKH
BBIBO/I O 3aBUCHMOCTH a/ICOPOLIMM HOHOB OT pajuyca.

2. CpaBHHUTE aJCOPOIMOHHBIE  BO3MOXKHOCTH  TaJlOTEHHJI-MOHOB Ha  yrje, y4YUTbIBas
MIOJIOKUTENbHBIN 3apsii aacopOeHTa. CrenaiTe TEOpPEeTHYECKMH BBIBOJ OT 3aBUCHUMOCTH
ajicopOLIMK MOHOB OT pajauyca.

3. Ouenure aacopOLMI0 KUCIOPOICOAEPKAIINX aHUOHOB XJIOpAa HA OTPULATEIHHO 3apsHKEHHOM
ancop6ente. CocTaBbTe€ JHMOTPONHBIA pPsIiI HMOHOB M CAEJaiTe TEOPETUUYECKUH BBIBOJI O
3aBHCUMOCTH aJICOPOLIMU MOHOB OT UX 3apsja.
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JlaboparopHoe 3ansaTue Nel4
Paznen: Xumust qUCTIEPCHBIX CUCTEM B (DYHKIIMOHUPOBAHUM OPTaHU3MA.
Tema: KostoniHble pacTBOPBI: MOJIyuYeHue, cBoiicTBa. CTpoenue Mmune/ibl. Knneruka

nmpouecca KoaryJisiniuu. Onpeue.ﬂelme mopora roaryJisiimu. Koary.lmpylomee JeicTBHE

3JIeKTPOJIHUTOB
Bomnpocs! 1711 caMONOATOTOBKH.
1. [To xakuM IpU3HAKaM MOYKHO KJIaCCU(UIUPOBATH AUCIIEPCHBIE CUCTEMBbI?
2. Omnpexnenute arperaTHoe COCTOSHHE TUCIIEPCHOM Cpeibl U TUCIIEPCHOHHOM (ha3bl B

CUCTEMaX: CYCIIEH3HUsl, SMYJIbCHS, TYMaH, I€Ha, a3p030.Ib.
3. K xakomy THIy OTHOCSATCSI CHCTEMBI C pa3MEPOM YaCTHIL:
a) 10°m, 6) 10%m, B) 10%Mm.
4. Brolbepere W3 MEPEUUCICHHBIX THUIPO(DUIbHBIE BellecTBAa M T'HAPOPOOHBIE 30JIH:
MTOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, BBICOKOMOJIEKYJISIPHBIE BEIECTBA, 30Jb XJOPHUIA
cepebpa, 6eoK, 30J1b 30J10Ta.
5.Kakne cBOHCTBA KOJUIOUIOB OTHOCATCS K MOJIEKYJISIPHO-KUHETHYECKUM ?
6./laliTe  CpPaBHUTENBHYIO  XAPAaKTEPUCTHKY KOJUIOMJIOB, WCTHHHBIX pacTBOPOB U
rpyOOUCTIEPCHBIX CUCTEM IO CIEAYIOIIMM IapaMeTpam:
a) MPO3pavyHOCTh; 0) Tudy3us;
B) OpOYHOBCKOE JIBUYKEHHUE;
T') OCMOTHYECKOE JaBJICHHCE;
1) ONITUYECKHUE CBOMCTBA,
€) peoJIOTUYECKUE CBOMCTBA;
) TepMOJIUHAMUYECKAsl YCTOMUUBOCTb.
7.KakoBbI ycimoBust 00pa3oBaHus ruaApo(HOOHOT0 KOJUIOMIHOTO pacTBopa?
8.0mpenennute OCHOBHBIE (PAKTOPHI YCTOMYUBOCTH TUIPOPOOHBIX KOJIJIOUIOB.
9.Chopmynupyiite mnpaswio [lymena-I'apau. [laliTe ompeaeneHue MOHATHAM: IOPOT
KOaryJisiliiy, KOaryJIupyooias CrnocoOHOCTh HOHOB.
10. IIpu xakom 3HaYeHUU (-TTOTEHITHANA:
a) HAYMHAeTCs Mepro/| ObICTPOl KOaryIsiluy;
0) HaUMHAETCS MEPUOJ CKPHITON KOAryssuu.
11.0numure KOarymsiluio CMECSAMU JJIEKTPOJIMTOB, OINPEACTUB MOHATHS CHHEPIH3M,
AQHTaroOHU3M U aJITUTUBHOCTb.
IIncbMeHHbBIE 3a1aHHSA.
1. Kakue wonbl anektpoiutoB: KaSOs AICI3, BaCly, Ks[Fe(CN)s], NaCl Oyayr Bbi3bIBaTH
KOaryJsiuio:
a) 307151 C MOJIOKUTENBHO 3apsSKEHHON TpaHyJIoif;
0) 307151 ¢ OTPUIIATENILHO 3aPSKEHHOM TPaHyIoM.
2. Pacmonoxute HOHBI:
a) AP*, Ba**, Na*
6) SO4>, CI, [Fe(CN)e]*
B TIOpS/IKE BO3pACTaHUS KOATYIHPYIOMIEH CMOCOOHOCTH Ha MPOTHBOIOJIOXKHO 3apsKEHHBIC
TPaHYIIbL.
3. [IpuBeauTe CTpOEHUE MUILIEILIL:
a) cynb(duaa MBIIIbSIKA, TOTYYEHHOTO M0 PEaKIIUU:
2H3AsOs + 3H2S — AszSzd +6H20
0) cepsl, osyueHHo okucieHueM H.S: 2H,S + SO» —[13S + 2H20
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JlaboparopHoe 3ansaTHe 15
Pazgen: Xumus AucnepcHbIX CUCTEM B (DYHKIIMOHUPOBAHUH OPTaHU3MA.
Tema: cBoiicTBa pPacTBOPOB BBICOKOMOJICKY/JISIPHBIX coequHeHuid. CTyaHu, reim.
I'pyGoancnepcHbie cuCTEeMBI: CyCIIEH3MH, IMYJILCHH, A3PO30JIH, NACTHI
Bomnpocs! 111 caMONIOATOTOBKH
1. BeicoxomonekynsapHsie coenqunenus (BMC). Knaccupukanus BMC.
2. Oco6ennoctu pacteopenusi BMC. Cnenuduueckue cBoiicta pactsopo BMC.
3. Mexanu3m 3actyaneBanust pactBopoB BMC. IlpuHumn BeicanuBaHusi OMOTIOJMMEPOB W3
pacTBOpOB;
4. SIBneHue KOJUIOMIHOW 3alUTHI.
5. OcCHOBHBIE CBOWCTBA AMYJbCUM, CyCIEH3HH, a’po3osieil. CylHOCTh sBJIEHUST oOparieHus ¢a3

SMYJIbCUH.
5. Posib GromosinMepoB B MpoLiEecce )KU3HENEATENbHOCTH; OMOJIOTUYECKasi pOJib AIMYJIbCUH.

IMucbmeHnHble 3a1aHus
1. 3anummte onpenenenne MOT Genka. [Ipueaute npumepst DT HeKOTOpbIX OEIKOB.

2.3anuiunTe cXeMaTUYHO SMYJIbCUU TUTIA M/B U B/M.
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JlaboparopHnoe 3ansaTHe 16
Pa3)1e,11: XUMHUYECKHUe U (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IG METOAbI HCCJICAOBAHHWSA B MCAUIIUHE U
OHOJIOTUH.

Tema: Cnoco0bl OnpeacjJcHus KOHUCHTPpauuu pacTBoOpoB. Kuc/10THO-0CHOBHOE H
OKHCJIUTEC/IBbHO-BOCCTAHOBUTEC/ILHOEC TUTPOBAHUE.

Bonpocs! 11 camonoaroToBKu

1. Ucnonp30BaHuEe METOJIOB AHAJIMTUKH B COBPEMEHHON MEIUIIMHCKOM MpaKTUKE.

2. TeopeTH4YeCKHE OCHOBBI M MTPAKTHUECKOE OCYIIECTBIICHHEC TUTPUMETPHICCKOTO aHAIN3a B
Menuiunae. Ero otauuus ot rpaBuMeTpun. TpeboBaHUs K peaKIUsM, UCIIOJIb3yeMbIM B
TUTPUMETPUUECKOM aHAJIH3E.

3.CyIIHOCTh KUCIOTHO-OCHOBHOTO TUTPOBAHUS U 00J1aCTh €r0 MPUMEHEHHSI B UCCIIEIOBAHUHT
OMOJIOTHUYECKUX 0OBEKTOB.

4. TutpoBaHHbIe pacTBOpHI. [lepBudHbIe 11 BTOprUHbIe cTaHAAPTHL. CIIOCOOBI TPUTOTOBIICHUS
TUTPOBAHHBIX PACTBOPOB.

5. Touka skBuBaneHTHOCTU. Cr1ocoObl GUKCUPOBAHUS TOUKH SKBUBAJIEHTHOCTH. YeM
o0ycnoByieHo 3HaueHne pH B Touke 3xkBUBaNeHTHOCTH? KaKOBO COOTHOIIIEHNE MEXKTy TOUKOM
HEUTPAIbHOCTU U TOYKOM AKBUBAJIEHTHOCTU? [loueMy 1Jisi MPUTOTOBJICHUSI TUTPOBAHHBIX PACTBOPOB
BCET/1a UCIIOJIb3YIOTCS CUJIbHBIE KMCIIOTHI WV CUJIbHBIE OCHOBAHUS?

6. Uem oOycnoBiieH BEIOOP MHAMKATOPA IMPU KUCIOTHO- OCHOBHOM TUTpoBaHuu? C 4eM CBS3aHO
BO3HUKHOBEHHE MHIMKATOPHON OLIMOKH TUTPOBAHUS?

IInceMeHHbBIE 3a1aHUA

1. Ilepeuuncaute u3BecTHbiE BaM METO/IbI KAUECTBEHHOT'O U KOJMYECTBEHHOTO aHAIM3A.

2. [IpuBenuTe KOHKPETHBIE TPUMEPHI UCTIOJb30BAHUS AHAJTUTUYECKONW XUMHUHU B COBPEMEHHOMU
MEIUKO-OMOJOTUYECKOM MPaKTUKE

3. JlaitTe onpeneneHre OCHOBHBIM MOHSITUSIM TUTPUMETPUYECKOTO aHaJIu3a.

4. 3anuiuuTe OCHOBHYIO PEAKIIMI0 METOJa KUCIOTHO-OCHOBHOTO TUTPOBAHUS.

5. [IpuBeauTe mpUMeEpBl BEIIECTB, KOTOPHIE MOXXHO THTPOBATh a) allAMMETPHUECKU 0)
AIKATAMETPUUYECKHU ?

6. JlaiiTe onpeieniecHUE aKTUBHOM, OOIIEH U MOTEHITUATBHOW KUCIIOTHOCTH OMOJIOTHYECKHUX
JKUIIKOCTEM.

3agaun

1. Ha tutpoBanue 5,00 mi pacTBOpa cepHOM KUCIOTHI u3pacxonosaHo 6,12 mu 0,0992 M pacteopa
KaJIus TUAPOKCHIA. BeluncinTe MOJISPHYIO KOHLIEHTPALMIO 3KBUBajleHTa U pH pacTBopa KUCIOTHI.
2. HaBecky 1,26 T xumudecku 4yucToi (X.4.) maseneBoit kuciotsl (H2C204- 2H20) pactBopuiu B
MepHoit ko6e emkocthio 100 cM®. Ha tutposanue 15 cm® nonydennoro pactsopa nomuto 18,32 mi
pactBopa KOH Heus3BecTHON KOHLEHTpanuHU. BBIUMCINTD 2KBUBAJIEHTHYI0 KOHIEHTPAIUIO
pacTBOpa maBeneBoi KuciaoTel U TUTp pactBopa KOH.

3. Haecka HaTpus Tuapokcuaa Maccoit 1,13 T pacTBopeHa B MepHoii konbe Ha 250 cm®. Ha
tutposanue 10 cm® momyuennoro pactsopa nomio 8,8 cm® 0,1050 MOJIB-3KB/1 CONSHON KHUCIOTHL.
Omnpenenure nponenTHoe conepxxkanne NaOH B oGpa3iie.
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JlaboparopHoe 3ausitue 17
Pa3z[e,11: XUMHYECKHE U (bH?;HKO-XI/IMI/I‘-IeCKI/Ie METOAbI UCCJIIECAOBAHUA B MCAUIINHE U
OMOJIOTHH.
Tema: Crnioco0bl onpeaesieHnsi KOHIEHTpauu pacTBopoB. KoMiuiekcoHoOMeTpuyecKkoe 1
ocaauTesibHOe TuTpoBaHue. [loreHunomerpus. Konrpoannas padora Ne3.

Bonpocsl /UIs1 caMONOAT0TOBKHU

1. KommnekconomeTpus:

—CYIIHOCTh METO/Ia KOMIUIEKCOHOMETPUU: BUIBI, METOJIbI, YCIOBUS TUTPOBAHU, TpeOOBaHUS K
peaknmusM B KOMILJIEKCOHOMETPHUH, OCHOBHOE YpaBHEHHE peaknuu, pabodnme pacTBOPEI,
WH/INKATOPBI,

— BEIIECTBA, OIPEeIsIeMble METOJIOM KOMILIEKCOHOMETPHH.

2. Kakme coenuHEHHsT Ha3bIBAIOTCS KOMIUIEKCOHaMU? OT 4Yero 3aBUCHT YCTOHYHMBOCTH
KOMIIJIEKCHBIX CO€MHEHUN?

3. Uro Takoe Tpwion b? KakoBbl 3HaueHHs KOHLEHTpauud TpujoHa b B Hcmonb3yembix
pactBopax?

4. IIpsiMoe KOMIUJIEKCOHOMETPUUECKOE TUTPOBAHME. Y CIIOBUS IPpUMEHEHUA. OnpeneneHne TOUKU
SKBUBAJIEHTHOCTH.

5. HHpnukatopbl MeToJa KOMIUIEKCOHOMETpUU. MexaHu3M uX JAedcTBUsA, TpeOoBaHUS K
WHJIUKATOpaM, HHTEpBaJ Tepexoaa Okpacku. Ha 4u€m OCHOBaH TPHHIIMN JEHUCTBHUS W BBIOOP
METAJUIOUHIUKATOPOB?

6. Ha ueM 0CHOBaHO KOMIUIEKCOHOMETPUUYECKOE OTPEIEICHHE 00IIeH )KECTKOCTH BOJIBI?

7. TloueMy KOMIUIEKCOHOMETpHYecKoe omnpeneneHne nonos Co?*, Zn?*, Ni?" Cd?" mposomsar B
cpene aMMOHMITHOTO Oydepa?

8. KonnuecTBeHHBIE XapaKTEPUCTUKH JIEKTPOXUMHUIECKUX MPOIIECCOB:

-KaKUM YypPaBHEHHEM BBIPAKACTCS 3aBHUCHMOCTH JJIEKTPOJHOTO IMOTEHIHANa OT KOHIICHTPAIUH
BEIIIECTB, YYaCTBYIOIIHUX B 3JIEKTPOAHBIX MpoIieccax?
-KaKhe OJJICKTPOJIbI HA3bIBAOTCS OJCKTPOJAMH CpPAaBHEHHUs, a KaKhue — HWHIUKATOPHBIMH?
[Tepeuncnure ux;
-4TO TaKOE BOJOPOIHBIN ANEKTPO?
-IpUBEAUTE ypaBHEHHE I pacdyera pH OMONOrMYecKodl KUAKOCTH TMPH HCIOIb30BAHUH
CTEKJITHHOTO 3JICKTPO/Ia;

IIncbMeHHbBIE 3aJaHuA
1.3anumuTte B paboyeMm >KypHajie METOJIUKY BBHIMOJHEHHs JIa0OpATOPHBIX PadOT M MOATOTOBBTE
JAaHHbBIE JJI BHECEHUS Pe3yJIbTaTOB AKCIIEPUMEHTA.
2. Hanumure ypaBHenue HepHera, agantupoBaHHOE J171s1 OMOJIOTUYECKUX CUCTEM.
3.Beriancnure DJIC cepeOpsHO-KaAMUEBOTO TalbBAHUYECKOTO JJIEMEHTa, B KOTOPOM aKTHMBHOCTH
nonoB Ag* u Cd?* cootsercrBenHo pasubl 0,1 1 0,005Mob/11;
4.MOXHO M TIPU CTAHJAPTHBIX YCJIOBHUSAX OKHCIUTH XJOPHJ BOJAOPOJAA A0 XJOpa € MOMOILIBIO
cepHOM KUCNOoThI? OTBET NOATBEPAUTH PaCu€TOM AGP%gs;
5.B xakowm HarpaBieHUU OyAeT MPOTEeKATh PeaKIIs
CrCls + Brz + KOH — K2CrO4 + KBr + H,0 ?

3agaun

1. Ha turpoBanue 20,00 mn pactBopa NiClz u3pacxomoBano 21,22 mu pactBopa TpmioHa b ¢
MOJIIpHO# KOoHLIeHTparuel skBuBanenTa 0,0413 monb-3kB/11. YeMy paBHA KOHIIEHTpALUsl pacTBOpPa
(/1) conu HuKens?

2. IIpu onpenenennu xene3a B mpobde ctounoi Boabl 0o0beMoM 200,0 mut ero oxuciunu 1o Fe (ID),
OCaIWJIM aMMHUAKOM, OTAEIWIM OCaJ0K OT pacTBOpa W IMOCJIE PacTBOPEHUS OCaJKa B COJISIHOM
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KHUCIIOTE OTTUTPOBAJIM JKee30, wuspacxomosas 5,14 wmn pactBopa OATA ¢ monspHOi
koHeHTpanuei sxkBuBaieHta 0,01 monb-3kB/1. Paccumraiite OOIIYI0 KOHIIEHTPAIMIO Kele3a B
BOJIE.

3. Onpenenuts MaccoByto aoio (%) uaauddepentasix npumeceit B MgSO4-7H20, ecnu mocie
pactBopenus HaBecku Maccoi 0,2000 T marauit ortuTpoBam 14,64 M 0,11 monb-3x8/1 DJITA.

4. ecTkoCTh BO/IBI paBHA 4,35 Mr-skB/1. Kakyro Maccy comsl HeoOxouMo 106aBuTh K 1 M3 9T0i
BOJIBI JUTS YCTPAHEHHSI )KECTKOCTH?

5. Onpexaenute OOIIYIO XKECTKOCTh BOABL, B 1 11 koTopoii conepxkutcst Mg(HCO3)2 maccoit 60 mr u
Ca(HCO3)2 maccoit 48 wmr.

6. Ha cyneOGHO-XuMHUECKOE MCCIIeI0BaHUE MOCTYNUI OMOJOrMYECKH MaTepuai (Ie4eHb, Maccoi

I,1kr). Jlns w301MpOBaHMSI TOKCHKAHTOB METOJOM MHUHepanu3auuu Obuto B3sito  200r
U3MEJIbUEHHOTO IOCTYNHUBIIEr0 MaTepuayia. B pe3ynbraTe M30IMpPOBAHUS M3 OHOIOTMYECKOTO
Matepuana maccoil 200r MerosoM MHHepanu3alMM ObLI MOJTy4eH MUHepanu3ar. B pesynbrarte
IIPOBEACHHBIX MCCIIEOBAHUN OBLIO YCTAaHOBIEHO COJAEp)KaHME B HeM cBHHLA. Omnpenenurtsb
KOJIMYECTBEHHOE COJIEpKaHNe CBHHIIA (B BUJE X

JOpHUJa CBUHIIA) B MHUHEpaIU3aTe METOJIOM KOMIUIEKCOHOMETPHH, €CIM Ha TUTPOBAHHE OBLIO
m3pacxogoBano 5 mu 0,1 Momb-3kB/ pactBopa Tpunona b. Paccunrtare conepkanue cBuWHIA (B
BH/JIC XJIOPHUA CBUHIA) B OMOJIOTUYECKOM MaTepuaie (TedeHp macco 1,1kr).

Oo0pa3zen KOHTPOJIbHOM PadoThHI Ne3

1. ConmepkaHue COJITHOM KHCIOTBI B JKEIyIOYHOM COKe uenoBeka cocrtaBiser 0,5%
Berunciuts pH keny104HOTO COKa, IPUHSIB €0 TUIOTHOCTh PaBHOM 1.

2. Kakyro maccy miaBeneBOi KUCIOTHI HYXKHO B35Th, YTOOBI HA TUTPOBAHHUE €€ MO0 25 M
pactBopa KMmnO4 ¢ C>= 0,0925 mob-3kB/1?

3. B 100 mu Bogwr pactBopmm 0,5614 T cmecu BemiecTB, conepskamen xene3o (II1). Ha
TUTpOBaHUE 25 MJI pacTBOpa u3pacxojoBaHo 3,48 mur pactBopa TpwioHa b ¢ Cs= 0,0506 mMosb-
9KkB/11. Onpenenure cojiep:kaHue xene3a B CMeCH.

4. 10 mn pazBenennoit moun (1 : 25) orrurpoBaym 9,2 M1 pacTBopa HHTpara cepedpa ¢ Cor=
0,0100 B mpucyrctBumn xpomata kainus. Ckoabko rpaMmoB NaCl coaepxkutcst B 1 J1 Hepa3Be1eHHOM
Moun?

5. [locTpouTh KpHBYIO MOTEHIUOMETPHUYECKOTO TUTPOBAHUA M OIPEIEIUTh MOJIAPHYIO
KOHLIeHTpauuio 3KkBuBaneHTa pactBopa HCI, eciau mpu tutpoBanuu 10 M pacTBopa KHCIOTHI
pactBopoMm NaOH ¢ Cs= 0,1000 MOIb-3KB/J MOTYYHIIU CIEIYIONIUE JaHHBIE:

VNaoH, MJI 8 9 9,8 9,9 10 10,1 11 12

pH 2,45 3 3,85 4 9,9 10 10,5 11
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JlaboparopHoe 3ansaTHe 18
Pa3)IeJ'I: XI/IMI/I‘-ICCKI/IG 148 (bl/ISI/IKO-XI/IMI/I‘-IeCKI/Ie METOObI UCCJICOOBAHUSA B MCAUIIUHEC N
OUOJIOTHH.
Tema: UTOrOBOE 3aHATHE

Bonpocsl 11 caMONIOATOTOBKH K 3a4eTy

1. IlpenMer 1 3a1a4u XUMHUH B CUCTEME TIOJAITOTOBKHU Bpaya.

2. OCHOBHBIE MOHATHUS U 3aKOHBI XUMUU. KBaHTOBO-MeXaHUYECKast MOJIETb aTOMa.

3.Ilepuonmyeckuii 3akoH U nepuogudeckas cucrema .M. MennmeneeBa. DJICKTPOHHBIC THIIBI
3IIEMEHTOB (S-, P-, d- u f-610km). Teopuss B.M.Bepuajackoro ITousaTHE OHOTE€HHOCTH XHMHUYECKHX
3JIEMEHTOB. XMMHYECKUE ACTIEKTHI OXPAHBI OKPYKAOIIEH CPEbI.

4. Xumudeckas CBs3b.

5. XMMHUYECKUI SKBUBAJICHT BEILIECTBA.

6. I[IpeqmeT U METONBI XUMHYECKOW TepMOAMHAMHUKU. B3auMOCBsI3p MeX Ay IpolieccaMu oOMeHa
BEIIIECTB U SHEPTHH B OPraHU3Me.

7. IlepBoe Havasmo TepMoIMHaMUKH. 3aKoH I'ecca. [I[puMeHeHne nepBoro Hayajia TepMOJUHAMUKH
K Oumocucremam. Btopoe Hauwano TepmomuHamuikd. [IporHO3mMpoBaHHWE — HAmpaBlIECHUS
CaMOMPOU3BOJIBHO MPOTEKAIIINX MPOUECCOB B HM30JMPOBAHHOM M 3aKpbITOW CHUCTEMax; poOJb
SHTAJILIIUHHOTO U SHTponuitHOTO (hakTopoB. CtanaapTHas 3Heprus ['mb0ca peakuuu.

8. TepmoauHamMuKa OTKPBITBIX CUCTEM. XUMHUYECKas TEPMOJINHAMUKA KaK TEOPETUYECKAsE OCHOBA
OouosHepreTuku. [IpuMepbl SK3eproHNYECKHMX M SHACPrOHUYECKUX MPOIECCOB, MPOTEKAIOMIHUX B
opranusme. [IoHsaTHE 0 TOMEOCTa3€e U CTAMOHAPHOM COCTOSIHUM KMBOTO OPraHU3MA.

9. IlpenmMeT 1 OCHOBHBIE MOHATUS XUMUYECKON KHHETUKU. XUMUYECKasi KHHETHKA KaK OCHOBA JUIs
M3YYEHHUS CKOPOCTEH U MEXaHM3MOB OMOXUMHUYECKUX MPOLIECCOB.

10. Ponp BOOBI M PacTBOPOB B JKH3HENAEATEIHLHOCTH. CMOCOOBI BBIPAKEHHSI KOHIICHTPAIUH
PacTBOPOB M MEPEXO0J OT OJTHOTO U3 UCIIOIb3YEMbIX B MEIMLIMHE BUJIOB KOHLIEHTPALIUU K IPYTUM.

11. Tutpumerpuueckuii ananu3. Mcrnonabp3zoBaHue THTPUMETPUUYECKUX METOJOB B KIIMHUKE.

12. TepmoanHaMmuka pacTBopeHus. Pusndeckas 1 XUMHUECKasi TEOPUs paCTBOPOB.

13. PacTBOpUMOCTD Ia30B B JKUJKOCTSIX U €€ 3aBUCUMOCTD OT Pa3IMYHBIX (PaKTOPOB.

14. KonnuraTuBHBIE CBOMCTBa pa30aBICHHBIX PACTBOPOB AIIEKTPOJUTOB. OCMOJSIBHOCTh H
OCMOJISIPHOCTh OHOJIOTUYECKUX KUAKOCTeW U mepdy3noHHBIX pacTBopoB. IIlpencraBienus o
MPUMEHEHUH B METUIIMHE U OMOJIOTUN S0YIMOMETPUHN, KPHOMETPHUH, OcMOMeTpuH. [ uno-, runep- u
M30TOHMYECKHE  pacTBOpbl.  M3oTonmueckuit  kosdpduument. Ilonstus 00  umzoocMuu
(3NIEKTPOJTUTHOM rOMEOCTa3e).

15. DneMeHTHl TEOpUH pPACTBOPOB dIEKTPOIUTOB. CHIIbHBIE W cJaOble AJIEKTPOJIUTHI.
DNEKTPOIUTHI B OPraHu3Me.

16. Kucnotsl 1 ocHoBaHUsl. OCHOBHBIE TIOJIOKEHUS] TEOPUHU KUCIOT U OCHOBaHUM bpeHcTena-
Jloypu, OCHOBHBIE TIOJIOKEHUSI TEOPUU KUCIIOT U OCHOBaHUM JIbtonca.

17. BydepHbie cucteMbl — OCHOBHBIE PETYISITOPHl MPOTOIUTHYECKOTO TOMEOCTaza B
OpraHu3Mme.

18. T'ereporeHHble peakMU B pacTBOpax >SJIEKTPOJIUTOB. Peakuuu, nexamine B OCHOBE
00pa3oBaHUs HEOPTaHUYECKOTO BEIIECTBA KOCTHOM TKaHH - THAPOKcHA(OchaTa KalbIIHs.

19. CrpoeHre  KOMIUIEKCHBIX  COEOUHEHUMN: I[EHTPATbHbIA aTOM U  JIMTAH[BI,
KOOPJIUHAIIMOHHOE YHCIO U JIGHTATHOCTh, BHENIHSAS W BHYTPEHHSAS KOOpIWHAIIMOHHAs cdepa.
OU3NKO-XUMHUYECKUE TPUHIMIBI TPAHCTIOPTa KUCIOPOJa TeMOTJIOOMHOM. MeTalio-IuraH IHbIH
rOMEOCTa3 U MPUUYMHBI €r0 HapylieHuss. MexaHu3M TOKCHYECKOTO ACUCTBUS TSKENBIX METAIJIOB U
MBbIIIbsIKA. TepMOIUHAMUYECKUE TPUHIIUIIBI XeJIaTOTEpauy.
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20. OKucIMTENHHO-BOCCTAHOBUTENIbHBIE (PEIOKC) peakuuu. MexaHW3M BO3HUKHOBEHMS
3JEKTPOJHOIO M PEAOKC-IOTEHUHAIOB. YpaBHeHuss HepHcra-Ilerepca. HMoHcenekTuBHbIE
AJIEKTPOJIbl; UX MCHOJIb30BaHUE JUISI MU3MEPEHUs KOHIIEHTPALlUM HMOHOB BOJOpOAA (CTEKJISTHHBIN
AJIEKTPO]T), Kausl, KaJblUs, HATpUsl B OMOKUIKOCTAX. [loTeHIIMOMeTprYecKoe TUTPOBAHHE.

21. AacopOuHoOHHBIC PaBHOBECHS W MPOIECCHI HA TOJBIKHBIX M HEIOJBIKHBIX TPaHHUIAX
paznena ¢a3. M30uparenbHas ancopOums. 3HAYCHHWE aJACOPOLMOHHBIX IPOIIECCOB TUTSt
KHU3HENEATSNbHOCTH. DHU3MKO-XMMUYECKHE OCHOBBI aJICOPOLMOHHON Tepamuu, TeMOCOpPOIHH,
MIPUMECHCHHSI B METUITTHE HOHUTOB. XpoMaTtorpadus.

22. Knaccudukanus AUCIEPCHBIX cUCTeM. Jluanm3, 3JeKTpoauanu3, YIbTpaduiabTparms.
OU3NKO-XUMHUYECKUE TPUHIUIBI (PYHKIMOHUPOBAaHUS UCKycCTBeHHOH nmouku. Koarynsuus. ITopor
Koarynsiuuu u ero omnpexaenenue, npaswio Iynsue-I'apau. Kunetuka Kosutompgnas 3zammra,
MeTITU3AIH.

23. Komnounusie [TAB; Ononormuecku Baxkuble KosutouaHble ITAB (Mbuia, JIeTepreHTsl,
KEIYHble KUCIO0ThI). OHKOTHYECKOE JaBJIeHHE IUIa3Mbl M CBIBOPOTKM KpOBH. YCTONYMBOCTH
pacTBopoB OHuonoauMepoB. BricannBanue OMOMOIMMEPOB U3 PACTBOPA.

24. buoopranndeckas XuMHusi, ee mpeaMeT, 3aaaun. Kinaccudukamus opraHndecKux peakiui u
peareHToB. B3anMHoOe BIIMSIHHE aTOMOB U CTIOCOOBI €r0 Nepeaur B MOJIEKYJIaX OpraHMYeCcKux
COEIMHEHU .

25. KHCIOTHOCTh U1 OCHOBHOCTh OPraHUYECKHX COeNUHEHUU. KMCI0THO-OCHOBHBIE CBOWMCTBA
reTEPOLUKINYECKUX COCAMHEHUM.

26. NzoMepusi OMOOpraHUYECKUX COeAMHEHUI. brolornueckas poyib CTPYKTYpPHOU U30MEPUHU
OpraHMYECKUX COCTUHEHUH (a-TUAPOKCHU-, OKCO-, aMUHOKHCIIOTBI, PACTIONIOKEHHE ABOMHBIX CBSI3Ei
B IOJINEHOBBIX KUCIOTaX). J[MHaMudeckas CTpyKTypHas u3oMepus (IpOTOTPOIHAS TayTOMEpHs) —
KETO-CHOJIbHAsl U JIAKTUM-JIaKTaMHasl. 3HauyeHHe TayTOMEPHBIX MPEBpalleHUid B OHMOJOTHYECKHX
rporieccax.

27. Ontnueckas mzomepusa. OnTuyeckas akTUBHOCTh.. 3HAUEHUE U30MEPUU B IMPOSBICHUU
TOKCUYECKUX CBOMCTB KCEHOOMOTHUKOB 10 OTHOLLIEHUIO K OPraHU3MY YelIOBeKa.

28. MexaHu3Mbpl OMOOpraHudeckux peakiui. [ToHsTHsS - cyOCTpar, peareHT, peakIMOHHBIN
LEHTP.

29. Tunsl pa3pblBa KOBAJICHTHOH CBSI3M B OPraHUYECKUX COCAMHEHUSIX, OOpa3oBaHHE
AKTUBHBIX MPOMEXKYTOUYHBIX YaCTHIl, DJIEKTPOHHOE, MPOCTPAHCTBEHHOE CTpOeHHE, (DaKTOpBHI,
00yCIOBIMBAIOIINE UX OTHOCUTEIBHYIO YCTONYUBOCTb.

30. buoopraHmyeckue COEOUHEHUS C CONPSHKEHHBIMM CHCTEMaMu CBsA3ed. Menuko-
OMOJIOTMYECKOe 3HAYCHHE aPOMATUYECKIX TeTEPOLIUKINYECKIX CUCTEM.

31. Ionu- u reTepoPyHKIUOHATBHOCTh KaK OJMH U3 XapaKTEPHBIX MPU3HAKOB OPTraHUYECKHUX
COCIMHEHMUH, YYacTBYIOIIMX B MPOLIECCAX KU3HEAEATEIbHOCTH M MCHOJb3yEMbIX B KayeCTBE
JIEKAPCTBEHHBIX BELIECTB.

3agaum (THIIOBBIE) K 3a4eTy

6. BRIUMCIUTH MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTA U TUTP PacTBOpa T'MAPOKCHUIA HATpHS,
€CIIM Ha TUTpOBaHue 5 mi1 ero nzpacxojosano 6,1 miu pactBopa HC1 ¢ C>= 0,1112 Monb-3kB/11.

7. Kakue xonuuectBa 90% u 15% pacTBOpoOB CepHON KUCIOTHI HAJIO B3STh, YTOOBI MOJYyIUTh
800r 40%-ro pactBOpa?

8. BBIUMCIUTH MOJISIPHYIO KOHIIEHTPALMIO SKBHBajeHTa 38% pacTBopa IMJIPOKCHAA HATPUS C
mioTHOCThIO 1,41 /em® .

9. Ckonbko rpammoB kpuctamumdeckoro CaCl, - 6H2O Mapku «x.4.» U BOJbI HEOOXOAUMO ISt
npurotosieHus 250 ma 5% pactBopa (p=1,02 r/mn)

10. Conmepkanue CONSHOM KHUCIOTHI B JKEIyIOYHOM COKe denoBeka cocraBister 0,5%
Boruncnuts pH xenyno4HOro coka, NpuHsB €ro MJIOTHOCTh PaBHOM 1.
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11. Kakyro mMaccy 11aBeieBOi KHUCIOTHI HY)KHO B35Th, YTOObI HA TUTPOBAHHE €€ MOLLIO 25 M
pactBopa KMmnO4 ¢ Co>= 0,0925 moib-3kB/1?

12. B 100 mu Bogsl pactBopuimn 0,5614 t cmecu BemiectB, conmepkamieit xkeme3o (III). Ha
TUTpPOBaHUE 25 MJ pacTBOpa u3pacxonoBaHo 3,48 mi pactBopa TpuwioHa b ¢ Cr= 0,0506 monb-
9KB/71. OnpenenuTe colepKaHme Keae3a B CMECH.

13. 10 mn pasenenHoit Moun (1 : 25) orrurpoBanu 9,2 M pacTBopa HUTpaTa cepedpa ¢ Cr=
0,0100 B mpucyrcTBun xpomara kaius. Ckosibko rpaMmmoB NaCl conepxutcs B 1 11 Hepa3BeaeHHON
Mouu?

14. TlocTpouTh KPHUBYIO IOTEHIMOMETPHYECKOTO TUTPOBAHHUS M OINPEACIUTH MOJSIPHYIO
KOHLIeHTpauuto skBuBaneHTa pactBopa HCI, eciau npu tutpoBanuu 10 Mia pactBopa KHCIOTBI
pactBopoMm NaOH ¢ Cs= 0,1000 MOIB-7KB/JI TOTYYMIN CIEAYIOMINE TaHHBIE!

VNaoH, MJI 8 9 9,8 9,9 10 10,1 11 12

pH 2,45 3 3,85 4 9,9 10 10,5 11

15. OnpenenuTs MOJISIPHYIO KOHIICHTPAIIMIO PACTBOPA caxapo3bl, KOTOPHIH M30TOHUYEH KPOBHU
mpu 37° C.

16. PactBop, comepsxaniuii B 2 1 36 T TUIFOKO3BI 00TaTaeT OCMOTHYECKUM JIaBliecHueM 2,8 at™m
npu 69° C. BEIYHCINTS MOJTAPHYIO MAcCy TIFOKO3HI.

17. KakoBo ocMoTndeckoe mapienue 0,3%-Horo pactsopa NaCl mpu 37°C? Coxpansrcs mu
SPUTPOLIUTHI B TAKOM pacTBope?

18. Beruuciute TeMreparypy 3amep3aHusi pactBopa, cogepkamiero 100 T rimokossl B 0,5 1
BO/IBL.

19. ITna3ma xposu 3amep3aet ipu — 0,56°C. KakoBo ee ocMotrueckoe napienne mpu 37°C.

20. Berunciure HOHHYIO CHITY pacTBopa, coaepskariero 0,02M CaCl, u 0,001M KCI.

21. K 100 M kpoBu mnst usmenenus pH ot 7,36 no 7,0 vago no6asutk 36 ma pactsopa HCI ¢
C»=0,0500 moub-3kB/1. Paccunraiite OypepHyr0 €eMKOCTh KPOBH TI0 KUCIIOTE.

22. Paccumuraiite pH Oydepnoro pactBopa, cogepxkarmiero 3,5 mu pactBopa NH4Cl (Cor=
0,2003 monb-3kB/1) 1 2,5 Mt pactBopa NH4OH (Cr= 0,1000 Mob-3KB/11).
K,(NH4OH) = 1,8-10°.

23. Haiitn pK O6ukap6onatHoro Oydepa, eciiu pH kpoBu 7,4 ,a COOTHOIIEHUE KOHIICHTPAIIUNA
OukapOOHaTa HaTPHUS U YIJIEKUCIOTo Ta3a paBHo 20 : 1.

24. Berauciuth TeroBoi agdekt peakuun: CsH1206 (k) = 2C2Hs0OH (k%) + 2CO2 (1)

€CJIM U3BECTHBI DHTAJIBIINKU 00pa30BaHUS:

AHP® (CsH1206) = - 1273 xJlx/moms, AH? (C2HsOH) = - 277,6 kJI/Moib,

AH? (COy) = - 393,5 kJ[x/MO1b

25. Cxonbko Temna Beiaenutcs npu okuciaeHun 60 r NO , ecnu W3BECTHBI SHTAIBIUU
o6pazosanusa: AH®no= 90,37 x/lx/moas, AH? (NO2) = 33,89 x/Ix/Momnb

26. Koncranra ckopoctu peakiuu A + 2B = C pasna 0,02 n/mons x C.

PaccuunraiiTe CKOpOCTh peakiMM, €CJIu CMeIlad paBHble 00beMbl 0,5 M

pactBopa A u 0,5 M pactBopa B.

27. Belumcnuth moTeHman cucreMsl Sn?t - 2e = Sn*', ecim oTHomeHme akTHBHOCTER
OKHUCJICHHOH 1 BOCCTaHOBIEHHOU (hopm coctapmsieT 1 : 20 .

¢°(Sn**/Sn?*)= 0,15 B.

28. Beimamaer M OCagOK XJIOpPHAA CBUHIIA MPU CMEUIMBAaHUU paBHbIX o0bemoB 0,01 M
pactBopoB Pb(NO3), u KC1? Ks (PbC1,) = 1,7 -10° .

29. Beruncnuth KOHIEHTpanuto HOHOB cepedpa B 0.05m pactBope K[Ag(CN)2], ecnm
KOHCTAaHTa HeCTOHKocTH KoMiekcHoro nona [Ag(CN)z] cocrasnser 1,4 1072,

30. 301 xyopuma cepebpa monyuen mnpu gobasnenuu k 20 cm® pactBopa NaC ¢ Co=
0,125 cm® 0,1 M pactBopa AgNOs. Hanucath ypaBHeHMe peakIlHH OTy4eHH s 307151 U CTPOEHHUE €ro
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Tembl pedepaTUBHBIX padoT

1) PacTBOpHMOCTB ra30B B KHUIKOCTSIX M €€ 3aBUCHMOCTD OT Pa3JIMYHbIX (PaKTOPOB. 3aKOHBI
I'enpu u JansToHa. BiusiHue 371€KTPOIUTOB HA paCTBOPUMOCTD ra3oB. 3akoH CeueHoBa.

2) Karanms kucinoramu: oOmIMiA KUCIOTHBIN KaTanus, Cienu(GuIecKuii KUCIOTHBIN KaTaus,
ANEKTPOMITBHBIN KaTanu3 (0COOCHHOCTH, IPUMEPHI H OHOIIOTUYECKOE 3HAUCHHE).

3) Karanu3 ocHOBaHUSMU: OOIIMIT OCHOBHBIN KaTan3, CIICIU(UICCKII OCHOBHBIN KaTaJn3,
HYKJIeO(pHUITBHBIN KaTaau3 (0COOCHHOCTH, IPUMEPHI H OMOJIOTUYECKOE 3HAYCHUE).

4) OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIN KaTaJIN3.

5) Karanus xak pe3yiapTaT KOMILIEKCOOOpa30BaHUS.

6) DOTOXMMHUYECKUE PEAKLIUU: IEPBUYHBIE U BTOPUYHBIE ITpoliecchl. KBaHTOBBIN BBIXO

peakiuu. PoTOXUMHUECKHUE PEeaKIuH, MpoTeKaromre B atMochepe. OU3UKO-XUMUYECKHAE OCHOBBI
(dboTOCHHTE3a, MEXaHU3Ma 3pEHUS], OMOJIFOMUHECLIEHIIH.

7) XuMus GMOTeHHBIX 2J1EMEHTOB | A Tpymbl.
8) XuMus OMOTEHHBIX 3JIEMEHTOB 2A IpyMIbl.
9) ToxcuunocTh Oepusuus U Gapusi.

10)  Meauko-OMOIOrHYECKOE 3HAUCHHE dIIEMEHTOB 36 rpymimbl.
11)  Meauko-OMOJIOTHYECKOE 3HAUECHHUE IeMeHTOB 4B rpymisl.
12)  Meauko-0MOIOTHYECKOE 3HAUECHHUE PIIEMEHTOB S5b rpymibr.
13)  Menauko-OnoorHYeckoe 3HaUeHHE MapraHIia.

14)  Meauko-OMOJIOrHYECKOE 3HAUCHHUE IIEMEHTOB 8B rpyIibL.
15) Menuko-061oJIoTHuecKoe 3HAaYeHHE COSTMHEHNN Mei, cepedpa, 30JI0Ta.
16) Menuko-010JIOTHUECKOE 3HAYEHE COEqNHEHNI [THHKA.

17)  PryrhOpraHudeckue COCAMHEHHUS.

18)  CoenmuHeHus pTYTH, B KAYECTBE JICKAPCTBEHHBIX CPEJICTB.
19)  Kaamuii Kak TOKCHKAaHT OKPY)KaOIICH Cpe/Ibl

20)  Meauko-0HOJOrHYECKOE 3HAYEHUE 3JIEMEHTOB 3A TPYIIIIBL.
21)  Meauko-0HOJOrHYECKOE 3HAYEHUE 3JIEMEHTOB OA TPYIIIIBL.
22)  Meauko-0HOJOrHUECKOE 3HAYEHUE 3JIEMEHTOB SA TPYIIIIBL.
23) 18 ObHapyKeHHE MBIIIbIKA B OHOJOTHYECKUX 00BEKTAX.
24)  Meauko-0HOJOrMYECKOE 3HAUEHUE 3JIEMEHTOB 7A TPYIIIIEL.
25)  Menuko-01O0JIOrHYeCcKOe 3HAYCHUE HIIEMEHTOB 4A TPyIIIbI.
26)  3HayeHHUe SBICHUSA CMAYMBAHUSA JJIsl OMOJIOTHUECKUX OOBEKTOB.
27)  CTpyKTYpHO-MEXaHMYECKHUX CBOWCTBA JAUCICPCHBIX CUCTEM.
28)  DOU3UKO-XMMHS a3PO30JICH.

29)  MeToabl TATPUMETPHUYECKOTO aHATN3A.

30) [ToreHunometpusi.

31)  Tlomsporpadusi.

TpeOoBanus k Hanucanuio pegepara:

1. TuTyJbHBIH JHCT JOJDKEH CoOJepXKaTb HAWMEHOBAHUE YUPEXJCHHsS, B KOTOPOM
BoInosHsICs pedepar, ©.M.0. aBropa, ©.M.0. pykoBoaAUTENS, IOl HATUCAHUSL.

2. BBenenue (He Oosee 2-3 cTp.), IIe OTPasKEHBI:

- LIeJIM U 33/1a41 paboThI

- OCHOBHOM 3aMBICEIL

3. OcHoBHas yactsb (15-20 cTp.), 00yciaoBICHA 3ajauaMy UCCIIEOBaHMs, HO 0053aTeIbHO
coJiepxarh (PU3NKO-XMMHUYECKHE OCHOBBI BOIPOCA, MEMKO-OMOJIOTMYECKOE IPUMEHEHUE U
3Ha4YeHHUE, a TJIaBHOE, OH JIOJHKEH ObITh XUMUYECKU HH(POPMATUBHBIM.
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4. 3aki0unTeIbHbIE BHIBOABI (1,5-2 c1p.)
5. Cnmcok aurepatypbl
Pedepar BrimonHsercs Ha aucrax ¢popmara A4 B KoMmrbsloTepHOM BapuanTte. [lomns: Bepxuee,
HWXKHEe — 2 cM, mpaBoe — 3 cM, JieBoe — 1,5 cm, mpudt Times New Roman, pazmep mpudra
— 14, unrepBan — 1,5, a63an — 1,25, BeipaBHuBanue mo mupuHe. OOveM pedepara 15-
20mucroB. I'paduku, pucyHkd, TaOIUIIBI 00S3aTEIHFHO MOAMUCHIBAIOTCS (TpadUKu U PUCYHKH
CHH3Y, TaOJHIBI CBEPXY) M PACIOJIAraloTCs B MPHIIOKEHHUSIX B KOHIE padOTHl, B OCHOBHOM
TEKCTE HA HUX JICIAeTCsI CChIIKA.
Kpurtepuu onenuBanus pedepara:
- OIIEHKA «32a4YTEHO0» BHICTABIISECTCS CTYIEHTY, €CITH
- 1. IlpucyrcTByIoT Bce HEOOXOAMMBIE IMYHKTHI pedepaTta (IIaH, BBEIEHUE, OCHOBHAs
9acTh, 3aKITI0UEHHE, CIIUCOK JINTEPATYPHI);
- 2. PackpsiTa Tema pedepara.
- OLICHKa «He 3a4TeHO» TeMa pedepara HE PaCKpbITa MIM OTCYTCTBYIOT HEOOXOJWMBIC
MYHKTBI pedepara.
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PEKOMEHAYEMAS JIUTEPATYPA
OcHoBHas1 JinTepaTrypa

1. O6mas xumus. buodusmdeckas xwmus. XuUMUsS OHOTEHHBIX 3JEMEHTOB. YUYEOHHK IS
MeauuHCKuX BYy30B / HO.A.Epmos, B.A.IlonkoB, A.C.bepnsun u np. Pen.}O.A.Epmios // M,:
Brercmi. k., 2010 T.

2. Tlpaktukym mo oOmeit xumun. buodusmdeckas xumusi. XuMmuss OHOTEHHBIX AJIEMEHTOB.
Y4eOHoe mocobue i CTYACHTOB MeIUITMHCKIX BY30B / Pen. B.A.ITomkos // M., Beicmas mikona,
2008 r.

Jlono/iHuTeIbHAA JIUTEPaTypa
1.MeauuuHCKHe acreKThl COBpeMeHHOU XxuMuu. YuebHoe nocobue / H.I1. ABBakymosa, E.E.
Karynuna, M.H. I'nybokoBa, M.A.Kpusonanosa, 1.B.®omun / Camapa: OOO «Boiara
JHokymenT, - 2016.
2. O6mas xumus. Y4eOHuK 11 MeuuHCKuX By30B. / B.A. [Tonikos, C.A. Ily3akos // M, ITD0TAP
Memna, 2007 1.
3. [IpakTuky™m o xuMuu. YuebHo-Meronndeckoe nocooue / H.I1. ABBakymoBa,
M.A.Kpusonanosa, M.H. I'ny6okoBa, E.E. Karynuna, 11.B.®omun, A.B. XKnanosa // Camapa:
00O «Bonra JlokymeHT», - 2016r.
4. Xumus. OcnoBsl xumuw xuBoro / B.1. Cnecapes // C-116., Xumust, 2007T.
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JIMCT UBMEHEHU

Hara Ne mporokona ConepxaHue U3MEHEHUS ITonnuce
BHECEHUS 3aceaHus
W3MEHEHU! kadenpel, nata




