DenepanabHOE IOCy 1apCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
yUpEKIEHHE BhICIIEro 06pa3oBaHus
«Camapckuii rocy1apCTBEHHBIN MEIUIIMHCKUAN YHHBEPCHTET)
MunuctepceTsa 3apaBooxpanenus Poccuiickoit Oepepanuu
Kadenpa obmeit, Ononeopranmyeckoit 1 6HOOPraHuIeCKON X UMUK

METOAUYECKHE PEKOMEHJIAIUHU AJ151 CTYAEHTOB

HazBanue qucHUILUIMHEI
XUMMUS

Mudp muctummmber: b.1.6.6

Pexomenmyercs 11 HalIpaBICHUS TOATOTOBKH (CIICIIMATEHOCTH)
Cectpunckoe neno 34.03.01

VposeHs Briciiero obpa3opanus bakaaaBpuar

Kpanuxarus (CTenenb) BEITYCKHHKA AKa0eMuueckan MeOUyUHCKan cecmpa (01 auy
MYAHCCKO20 noaa - Akademuyeckuit meouyunckuii opam). Ilpenooasamens

MHCTHTYT CeCTPHHCKOI0 00pa3oBaHust

®opma 0OyueHus 0OuHast

Meronuyeckue peKOMEH ALY UL CTYACHTOB COCTABICHBI B COOTBETCTBHHU € CONEPIKAHHEM
paboyelt mporpaMmMbl AUCIUILTHHBL « X MU

Pa3zpaboTuyuxu:

Assaxymosa H.I1., 3aB. kadenpoit, npodeccop, TOKTOp OHOIOTHYECKHX HAYK
Karynuna E.E., nouenr, kaumunar GHOJIOrHYECKUX HAYK

Kpusonanosa M.A., IOLEHT, IOLEHT, KAHAUAAT XUMUYECKUX HAYK

Meroauueckye peKOMEH/IAAH TS CTYIEHTOB PACCMOTPEHBI M OJI00PEHBI Ha 3aCeIaH K
kadenps! (mpotokon Ne /7, nata /% . 77 )

3aBenyroluii kadenpoit odmei, OnoHeOpraHuuecKo
¥ Onoopranndeckod Xumuu, npod. Apsakymona H.IT.

47 / « LY » s 20/ r.

(noonucs)

Camapa, 2017 r.



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy
PEKOMEHJIAIIMU 11O OPTAHU3ALIUU CAMOCTOATEJABHOU PABOTBHI CTYJAEHTA

OCHOBHBIM TPHUHIIUIIOM OPTraHU3alUU CAMOCTOSTEILHOW pPabOThI CTYJEHTOB NPU U3yYECHUU
yueOHOoro Marepuana JucHuIuimabl « XUMUS» sBisieTcss KOMIUIEKCHBIN MMOX0/1, HAIpaBICHHBIA Ha
(hopMHpOBaHKE HABBIKOB PETIPOJTYKTUBHON U TBOPUECKOU JEATCIILHOCTH CTY/ICHTA B ayIUTOPUH, TIPU
BHEAYJIUTOPHBIX KOHTAKTaX C MPENoJaBaTelieM Ha KOHCYJIbTAlMM W JOMAallHEW NOATOTOBKE.
KoHTponb pe3ynbTaToB caMOCTOSITENBHOW paOOThl OCYIIECTBISETCS MPENoJaBaTeieM B Ipeesnax
BPEMEHH, OTBEJCHHOTO Ha OOs3aTe/IbHBbIC Y4€OHBIE 3aHSATHS M BHEAYJUTOPHYIO CaMOCTOATEIbHYIO
paboTy CTYACHTOB MO MWCIUIUIMHE, MPOBOJUTCS B CMENMIaHHOW (TMMCBMEHHON W yCcTHOH) (opme.
Kontponb BritOyaeT B ce0si OIEHKY XO0Ja W TOJYy4aeMbIX MPOMEKYTOUYHBIX PE3yJIbTAaTOB C IIEIIBIO
YCTAaHOBJICHUSI WX COOTBETCTBUSI C IUIAaHUPYEMBbIMH. Pe3yiabTaThl CcaMOCTOATENbHON pabOThI
OLIEHUBAIOTCS B XOJ€ TEKYIIEr0 KOHTPOJIS, YYUTHIBAKOTCSA B IMIPOLIECCE MTPOMEKYTOUHOM aTTECTALIMH.

[Ipu uzyyennn qucrumuinabl « XUMU S peanusytores crnenyronme GopMbl CAMOCTOSTEIbHON
paboTHI:

1. HenmocpeacTBEHHO B IPOLIECCE ayAUTOPHBIX 3aHATUH - Ha JIEKIUAX, IPAKTHYECKUX 3aHATUAX, IIPH
BBITTIOJTHCHU N KOHTpOJ’IBHBIX, HpaKTI/ILIeCKI/IX pa60T.

2. B KOHTaKTe € Mpeno aBaTesieM BHE PAMOK ayAUTOPHBIX 3aHATUN — HA KOHCYJIbTAUAX IO
y‘-Ie6HBIM BOHpOC&M, B X0I¢€ TBOpquKHX KOHTAaKTOB, HpI/I JIMKBU AT SaJIOH)KeHHOCTefI.

3. B pamkax camMOImmoaroToBKH: CaMOCTOATEIbHAs paboTa BBITIOJHSTCS CTYIACHTOM I10 3a/IaHHIO
MpenogaBaTelisi, HO 0€3 ero yJacTus.

Coneprkanne ayJUTOPHON U BHEAYIUTOPHOM CAaMOCTOSATEILHON pabOThI CTY/IEHTOB OMPEICICHO
B COOTBETCTBUU C BUJIaMU 3aHSTUHN, PECTABICHHBIMH B paboyeil mporpamme JTUCIUTLIMHBI
«XUMUS».

CamocrosTenpHas pa60Ta CTYACHTOB B 3aBUCUMOCTH OT LCJIX BKIIIOYACT B ceOs.

1. llens - oBnageTh 3HAHUSIMH:

- 9TeHHEe TeKcTa (yueOHUKa, TOTIOJTHUTEIbHON JTUTEPaTyPhl);

- COCTaBJICHHE IIJIaHA TEKCTA, KOHCIIEKTUPOBAHKME TEKCTA, BHIMMMCKA U3 TEKCTA;

- paboTa co CIIpaBOYHMKAMH U Jp. CIIPABOYHOM JTUTEPATYPOI;

- UCIIOJIb30BaHUE MHTEPHET-PECYPCOB, U3YYCHHUE CAUTOB IO TeMaM JHCIUILIMH.

2. HeJ’IL - 3aKpCIIUTb U CUCTCMATU3HUPOBATL 3HAHU A

- pa60Ta C KOHCIICKTOM JICKIIUH,

- COCTaBJICHUC U 3allOJIHCHHC Ta6J'II/II_I I CUCTEMAaTU3alun yqe6Horo MaTcpHraa,
- IIOATOTOBKA OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI;

- 3aIIOJIHCHHC na6opaTopHoro JKypHaa,

- TCCTUPOBAHHUC.

3. Llens - chopmMupoBaTh yMEHHUS:

- pellleHNe CUTYallMOHHBIX 33/1ay;

- BBITNIOJIHEHUE PAcyueTOB;

- pElLlIEHUE KENCOB;

- MO/ATOTOBKA K KOHTPOJIBHBIM paboTam;
- MOJATOTOBKA K TECTUPOBAHUIO;

- BBITNIOJIHEHUS JTAOOPaTOpHOH pabOTBHI.



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy
MATEPHUAJIBI IJ151 CAMONIOAI'OTOBKHA

(3agaHue HaA 10M)
MarepuaJbl 1Jis CAMONOATOTOBKH K MPAKTHYeCKOMY 3aHATHIO Nel

Paznen: ®u3uKo-XMMHYEeCKHE OCHOBBI NMPOTEKAHUA XUMHUYICCKHUX peammii B YCJIOBUAX
Opranuima. DJ1eMeHTbl XUMHYECKOoii TEPMOAUHAMHUKMH, 6“03HepFeTI/IKI/I U KHHETHKH

Tema: HpaBmIa paﬁoTbl B XMMHY€CKOii ﬂaﬁopaTopml. OcHOBHbBIE IOHATHS M 3aKOHbI XMMHH.
3aK0H )KBHBAJICHTOB H €r0 NMPpUMECHECHUE B Me}lHKo-ﬁI/IOHOFI/I‘IeCKOﬁ NMPAaKTUKE

Bonpocs! 11 caMmonoaroToBKu
1. OnpeneneHnue OCHOBHBIX MOHITUM XUMUU — MOJIb, MOJISIPHASI Macca.
2. OCHOBHBIE 3aKOHBI XUMHUH.
3. DxBuBajeHT. MoJisipHasi Macca SKBUBaJIEHTa, (PAKTOP SKBUBAJIEHTHOCTH.
4. 3aKOH PKBUBAJICHTOB.
ITucbMeHHbIE 3aIaHUSA
1. Omnpenenute MOJAPHBIE MacChl SKBUBAJIEHTOB CEPHOW KHUCIOTHI, THUIPOKCHUIA KaJbIUs,
cynb(daTa aFOMUHUS B PEAKIHAX MMOTHOW HEUTpaTH3aIIHH.
2. BpramcianTe MOJIIpHBIE MacChl SKBHBAJICHTOB OPTO(OCHOPHON KHUCIOTHI TIpH OOpa3oBaHHH
docdara, ruapodocdara, auruapodocdara Hatpusa. Hamumure cOOTBETCTBYIOIMIKME YpaBHEHUS
peaKIuu.
3. OmpenenuTe MOJISIPHBIC MacChl SKBUBAJICHTOB KapOOHATa KU B PEAKITHAX, TPOTEKAIONTUX IO
YpaBHEHHUIO:
K2CO3 + HCI = KHCO3z + KCI
K2CO3 + HCI = 2KCI + CO2 + H20
4. Beluucinure MOJISIPHbIE MAacChl KBUBAJICHTOB BOJIbI, COJIEH, KUCIIOT U OCHOBAHUN B PEAKIIHSIX:

2H2S04 + Ca(OH), = Ca(HSO4)2 + 2H20
Mg(OH)z + HCI = MgOHCI + H,0
NaH,PO4 + NaOH = NazHPO4 + H20
2H,0 + 2Na = 2NaOH + H;,

Na,COs + H,0 = NaHCO;s + NaOH

3agaun
1. OgHo u ToXxe koJndecTBO Metaia coeauusiercs ¢ 0,200 r kuciopoaa u ¢ 3,17 r ogHorO U3
rajoreHoB. OnpenenuTs MOJISIPHYIO MacCy SKBHBAJICHTA TaJIOreHa.
2. Ilpu pactBopenuu 0,2529 r MeTaia B KMUCJIOTE BhIACTIIOCH 50,4 MJI BOJIOPO/Ia, U3BMEPEHHOTO
npu H.y. OnpeenuTs MOJISIPHYIO MacCy SKBUBAJICHTa METaJlIA.
3. ITpu B3aumoeiicteuu 1,28 r MeTasia ¢ BOJ0M BelAeIMIOCHh 380 M1 BOJOPOa, MK3BMEPEHHOTO
nipu Temneparype 21 C u nanenun 784 mMm. pt. cr. HailTu MOsipHYIO Maccy 35KBUBaJI€HTa
MerTasa.
4. PaccumnTaiite MOJIIPHYIO MacCy SKBHBAJICHTA METalIa, €CII M3BECTHO, YTO B €r0 OKCUJIE
coaepxutcs 60 % u 39,2 % kucinopona.



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMU S
MarepuaJbl 1Ji CAMONOATOTOBKH K MPAKTHYECKOMY 3aHATHIO Ne2
Pazgen: @u3uKO-XMMHYECKHE OCHOBBI IPOTEKAHUSA XMMUYECKUX PeaKuil B YCJIOBUAX
opraHu3ma. JjieMeHThl XHMU4eCKOH TePpMOIUHAMMUKH, OMO0IHEPTreTUKHN U KHHETUKH

Tema: OcHOBBI TepMOXUMHYECKUX pacyeToB. OnpeneneHne SJHTAIbNMNA XHMHYECKUX PeaKIui
U KAJIOPHITHOCTH NUILEBbIX NPOAYKTOB. M3yyeHue paBHOBecHil B TOMOTeHHBIX CHCTEeMaX Ha
npuMepe rHAPOJIUTHIECKHX NPOLECCOB

Bonpocsl A1 caMONIOATO0TOBKH

1. Kakue BbI 3HaeTe TePMOANHAMHUYECKHE TApaMETPhl U TEPMOTUHAMHYECKUE (PYHKIIMHA COCTOSTHHS?

2. [lepBoe HaYaI0 TEPMOUHAMUKH.

3. Yro Takoe ctanaapTHIE ycioBusa? CpaBHUTE C HOPMAJIbHBIMU YCIOBUSIMH.

4. ®Ousnyeckuil CMBICT BHYTPEHHEH SHEPTUH U SHTAIBITMH CUCTEMBI.

5. Uto Ha3bIBaeTCs CTaHIAPTHOM TEMIOTOW 00pa30BaHUsS U CTOPAHHS XMMUYECKOTO COSIMHEHN ST ?

6.Uto Ha3pIBaeTrcs CTaHAAPTHOM SHTanmpnuel ruaparanuu’? [laiite ompeneneHne 3HTAIbINH PacTBOPEHUS.
Hanummre ux KOMMYecTBEHHBIE XapaKTEPUCTHKH ((POPMYIIBI pacueTa).

7. Tepmoxumusi. 3akoH ['ecca. Cnenctsus us 3akona ['ecca.

8. DHTponms. BTopoe Hauaio TepMOAMHAMUKU.

9. Kakoil cMbicn moHSATHS «cBOOOAHAs 3Heprus ['mb6bca» W Kak ¢ €€ ydeToM ONpeneluTh BO3MOXKHOCTH
CaMOITPOM3BOJIEHOTO T€UeHNs peakuun? JlaiiTe onpeneneHus 3K3eproHNYeCKIX U HIEPrOHNYECKUX PEaKIiil.

10. TIlpumeHeHHE 3aKOHOB TEPMOJUHAMUKMA JUIsi  OMOJOTHYECKHX CHUCTEM. YKaXKUTE KPUTEPHUH
CaMOINPOU3BOIILHOCTH OMOXMMHUYECKHX TporieccoB. Kak ompenensercs: 3HepreTuyeckas IIeHHOCTh MPOJTYKTOB
UTaHUSA?

11. Xummueckoe auHamMu4eckoe paBHoBecne. CKOpOCTb XHUMHYECKOH peaknnu. KonndecTBeHHBIE
XapakTepUCTUKHU. BiusiHue pa3nuyHbIX (GakTOpOB Ha CMEIECHUE PAaBHOBECUS U CKOPOCTh PEAKIIUH.

I[uceMenHbIe 3a1aHUA

1. Tlepeuncnute TepMOANHAMHYECKHE TTAPAMETPHI U TEPMOTUHAMHYECKUE PYHKIIMH COCTOSHHS.

2. [puBenuTe HOpMyYIMPOBKY MEPBOrO HAYAa TEPMOAHMHAMHUKH, HAMMUIIATE €r0 MaTEMaTHYECKOE BBIPaXKCHHE.
3. [IpuBenuTe GopMyIupOBKY 3akoHa I'ecca, MPOMILUTIOCTPUPYHUTE 3aKOH KOHKPETHBIMH ITPUMEPaMHU.

4. Hammmmvre BBIpakeHHe KOHCTAHT paBHOBecHs s peakimii:a)2NHsz<>3H2+Ny; 6) Fe;04+4C0<«>3Fe+4CO..
5.Hanmmmite BeIpaXkeHne KOHCTAHTHI paBHOBecus s peakuuu. 3Fe03+Hx<>H,0(map)+2Fes;0a.

3anaun

1. PaccuutaTh W3MEHEHHE JHTPOMHHU, dHEpruM ['MOOCAa M SHTAIBIIMK CHCTEMBI B TPOIECCE YCBOCHHUS B
OpraHu3Me€ 4Yc€JIOB€Ka Caxapos, KOTOpBIﬁ CBOIUTCA K €€ OKUCIICHHUIO:

C12H2011 (k) + 1202(r) ->12CO2 (r) +11 H20 (k)

Berectso AH °ogg, AG® 293, AS °79g,
kJx/Mome  kJDxk/mMone  JIk/(Moib-K)
C12H22011 (k) -2220,867 -1529,67 359,824
Oa(r)(mmaTomusrit) 0,000 0,000 205,17
COq(1) -393,777 -394,644 213,82
H>O(x) -286,021 -237,404 70,00

2. HemaBanmu m3mepenusmu BennanH AH ° u AG® misa runponmsza AT® OpuT0 MOKa3aHo, YTO TPH 36°C u
¢msnonornyecknx 3HaueHWsx pH oHm paBHBI coorBercTBeHHO - 4800 m - 7000 xkan/monb. Bpranciure
BennuuHy AS ° uis Tex xe yciaoBuil. KakoB cMbIci Toro, uto AS MMeeT NONIOKUTENbHOE 3HaUeHue?
3.HelictBueM KakuxX (DaKTOPOB MOXHO CMECTHTh DPAaBHOBECME XMMHUECKOH peakuuu BIpaBo? Peakius
mpotekaer mo ypaBHeHHI0: No(r)+02(T) <>2NO(T), AH>0. 3MeHeHneM KakuxX MmapaMeTpoB MOXKHO JTIOOUTHCS
CMEIIIEHUs] paBHOBECHSI B CTOPOHY 0Opa3oBanus okcuaa azora (11)?

4. KoHcTaHTa paBHOBECHS PEAKIH

CH3:COOH + C:HsOH = CH3zCOOC:Hs + H20 paBna 1. Belunciure paBHOBECHBIE KOHIIEHTpAllUU BCEX
KOMIIOHEHTOB CUCTeMbI, ecni HauanbHble KoHueHTpaunu CH3COOH u C:HsOH coorBeTcTBEHHO paBHBI 2
MOJIB/TT ¥ 1 MOJB/I.

5. CpennecyTouynas noTpeOHOCTh B O€NKax, JKUpax U YrieBOAaxX IS CTYAEHTOB-MYXYUH COCTaBIISIET
coorBerctBeHHO 113, 106 u 451 1, mns crynenToB-xeHmH — 96, 90 u 383 1. KakoBa cyTodHas nmotpeOHOCTb
CTY/IEHTOB B dHEprun?



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MaTepI/IaJIbI AJIsl CAMONIOATOTOBKHU K NMPAKTHYCCKOMY 3aHATUIO Ne3

Pasznen: Yuenue o pacTrBopax. Knaccmbm«aunﬂ BE€IIECTB, OCHOBAHHAd HAa IPUPOJIEC
NMEPECHOCUMBIX YaCTHUI

Tema: Crioco0bl BbIpakeHHsl KOHLEHTPAIIUM BellecTB B pacTBopax. Ilpurorosiienune
PacTBOPOB € 3aaHHOI KOHUeHTpanuei. [lepexoa oT 04HOr0 B2 KOHUEHTPALUHN K APYyromy.
IMonsitue o pH

Bomnpocs! 111 caMONIOATOTOBKH

1. JlaiiTe omnpeneseHHss OCHOBHBIM IOHATUSIM: PACTBOPUMOCTB, PACTBOpP, PaCTBOPHUTEID,
PacTBOPEHHOE BEIIECTBO, KOA(P(UIMEHT pacTBOPUMOCTH, THIPAThl, KPUCTAJUIOTUIPAThl. MOXHO 1
CUMTaTh, YTO OOBEM pacTBOpa paBeH cymme o00BeMOB ero kommoHeHToB? Kiaccudukarms
pacTBOpOB.

2. Bunpl xoHuentpammid. OmnpeaeneHue U (GopMynbl MOJIIPHONW KOHIEHTpAIMH, MOJISUIbHOM
KOHLIEHTPALlMK, MOJISIPHOM KOHIIEHTpAlluU SKBUBaJIEHTa, TUTPA pacTBOpa.

3. Onpenenenue cpensl pactBopa, popmyina pacueta pH. Buasl nHIUKaTOPOB, MPUMEHSIEMBIX IS
OTIpeJieNIeHus! Cpebl pacTBOPA.

ITucbMeHHbIE 3aIaHUSA

1. 3anumuTe hopMyTy MOJISIPHON KOHLIEHTPALIUH.

2. 3anumute GopMyay MOJISIPHOM KOHLIEHTPALIMK YKBUBAJICHTA.

3. 3anummute GopMyITy MOJISUTHHOM KOHIICHTPAITHH

4. 3anumure GopMyny TUTpA.

5. CocrtaBbTe ¥ 3anumuTe GOPMYIIBI TIEpEX0/ia OT OJJTHOTO BU/IA KOHIIEHTPAIIUHU B APYTOM.

3apaumn

1. ConepxaHue acCKOpOMHOBOW KHCIIOTHI B HACTOE IIMIIOBHUKA cOCTaBisieT 5,5 mr B 1 J1. Beraucnuth
MaccoByto 101110 (%) acKopOWHOBOM KHCIOTHI B HACTOE?

2.Yemy paBHa maccoBasi J0Jsl pacTBOpa, MOJiydeHHasl mpu cMmemmBanuu 100 mi pacTBopa cepHOit
KUCTIOThl ¢ MaccoBoil goneit 40% (mnotHocthio 1,303 r/mi) u 500 mn 0,5M pactBopa cepHoi
KHCJIOTHI (TIOTHOCTHIO 1,07T/MIT).

3. Paccuuraiite MossipHyto KoHIeHTpauuio 0,9%-Horo pactBopa xjopuja HaTpus
(bu3momoTHYECKH pacTBOP), INIOTHOCTHIO 1 I/MII.

4. PaccunTaiiTe, Kakoii 00beM MepeKrcH BoJIopoa ¢ MaccoBoi nosieit 40%, mmoTHocThIO 1,154 T/M7
notpedyercs st npurotosiieHus 1400mMi1 pacTBopa ¢ MOJISIPHOM KOHIIGHTpanuid paBHo# 0,15 Momb/.
5. MoueBuny, maccoii 3 r pactBopuiid B 200 T Boibl. BBIUKMCIUTE MOJISIIbHYIO KOHIIEHTPALIUIO
MOJIYYEeHHOTO PacTBOpa.

6. Paccunraiite MOJSIIBHYIO KOHIIEHTPALIUIO pacTBOpa opTo(ochOpHOi KUCTOTHI C MAaCCOBOM J0Mei
30% u mmoTHOCTHIO 1,18 /M.

7. Paccunraiite MOJISIPHYIO KOHIIEHTPALIHUIO SKBUBAJIEHTA pacTBOpa opTohochOopHOit KUCTOTHI €
MaccoBoii goneit 30% u m1oTHoCTRIO 1,18 r/Mit.

8. Uemy paBHa MoJisipHast KOHIIeHTpanus skBuBaienta 0,04M pactopa FeCly.

9. Beruucnuts tuTp pactsopa KOH , ecau ¢( KOH)=1 mounb/m.

Borumcauts Tutp pactBopa Alx(SO4)3 ¢ maccosoit goneit Al(SO4)3 30% u mutotHOCTRIO 1,1051/MUT.
10. KakoBa MossipHas koHueHTtpaims sxkuBaienTa 0,01 M pactBopa Alx(SOa)s.

PaccuuTaiite MossipHyto koHIeHTpauuto 40,0% pacTBopa cepHOM KMCIOTHI (MI0THOCTRIO 1,30 r/mi).
11. Beruncnure, KaKyto Maccy BOJIbI CIIEAyeT J0OaBUTh K pacTBOPY COJIM C MaccoBoit goeit 20%,
9T00bI MOJTyunTh 0,5 KT pacTBOpa TOM K€ COIM, C MAacCOBOI oJei, paBHO 15%.

Kakue maccer 10% u 45% pacTBopoB ciieayer cMemarhb, 4To0sl mosryduts 200 r pacTBopa ¢
MaccoBoii noseit 22%

12. Paccuuraiite pH 0,2 monb-3kB/1 pactBopa NaOH.

13. Paccuuraiite pH pactBopa a3oTHOM KucnoTsl ¢ ®=0,32%



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MaTepI/IaJIbI AJIs CAMONIOATOTOBKHU K NMPAKTHYECCKOMY 3aHATUIO Ned

Pasznen: Yuenue o pacrBopax. KJ'[ZICCI/I(I)I/IKZIIII/IH BE€IIECTB, OCHOBAHHAd Ha IpUPOAE
NMEPECHOCUMBIX YaCTHUI

Tema: Crioco0bl onpe/ie/ieHUs] KOHIEHTPAIMU PacTBOPOB. TUTPUMeTpHYeCKHUii aHAIN3.
Onpenenenue KHCIOTHOCTH OHOJTOTHYECKHX KHIAKOCTEIA.

Bonpocsl 11 caMONIOATOTOBKH

1. Ucnonp3oBaHue METOJIOB AHAIUTUKUA B COBPEMEHHONW MEJULIMHCKOMN MPAKTHKE.

2. TeopeTndeckrue OCHOBBI U MPAKTUYECKOE OCYIIECTBICHHE THTPUMETPUUECKOTO aHATU3a B
Meaunuse. Ero otnuuus ot rpaBuMeTpun. TpeOoBaHUS K peakLUsIM, UCIIOIb3yEMBIM B
TUTPUMETPUYECKOM AHAJIU3E.

3.CymHOCTh KUCIOTHO-OCHOBHOTO TUTPOBAHUS U 00JIaCTh €0 NPUMEHEHHS B UCCIIE0BAaHUN
OMOJIOrMYECKNX OOBEKTOB.

4. TutpoBaHHbIe pacTBOpHL. [lepBuuHbIe U BTOpUYHbIE cTaHAapThl. CIIOCOOBI MPUTOTOBJIECHUS
TUTPOBAHHBIX PACTBOPOB.

5. Touka skBuUBajIeHTHOCTH. CrIOCOOBI GUKCUPOBAHUS TOUYKHU SKBUBAIEHTHOCTH. YeM 00YCIIOBIEHO
3HadyeHne pH B Touke HKBHBaJIeHTHOCTH? KakOBO COOTHOIIEHHE MEK/Ty TOUKON HEUTPAIbHOCTH U
TOYKOM 3KBUBAJICHTHOCTH? [loUeMy /U1 MpUTrOTOBIIEHUSI TUTPOBAHHBIX PAaCTBOPOB BCETa
WCHOJIb3YIOTCS CUIIBHBIE KUCIIOTHI WJIU CUIIBHBIE OCHOBAHUS?

6. Uem 00ycoBIIeH BBIOOP MHAWKATOPA TPH KUCIOTHO- OCHOBHOM TUTpoBaHUH? C 4yeM CBS3aHO
BO3HUKHOBEHHE MHIMKATOPHON OLIMOKH TUTPOBAHUS?

IIucbMeHHBIE 3aaHUA

1. [Tepeuncnure u3BecTHHIE BaM MeTO/IbI KAYECTBEHHOTO M KOJMYECTBEHHOTO aHAITN3A.

2. [lpuBenuTe KOHKPETHBIC IPUMEPHI UCIIOJIb30BaHUS AHATUTHYECKON XUMHU B COBPEMEHHOM
MEIUKO-OMOJOTUYECKOM MPAKTUKE

3. JlaiiTe onpenienieHe OCHOBHBIM MOHATHSAM TUTPUMETPUIECKOTO aHAIHM3A.

4. 3anuirTe OCHOBHYIO PEAKIIMI0 METOa KUCIOTHO-OCHOBHOTO THTPOBAHHSI.

5. [IpuBenuTe mpuUMeEpHl BEIIECTB, KOTOPhIE MOXKHO THTPOBATh a) allAMMETPHUECKU 0)
ATKATIMETPUYECKHU ?

6. JlaiiTe onpeneneHrue akTUBHOM, OOIIEH U TOTEHITMAIBHOM KMCIOTHOCTH OMOJIOTHYECKUX
SKAIKOCTEH.

3agaun

1. Ha tutpoBanue 5,00 Mi pacTBopa cepHOM KUCIOTHI u3pacxoaoBano 6,12 ma 0,0992 M pactBopa
KaJus THIPOKCHIa. BeruncianTe MOJISIpHYIO KOHIIEHTPAIIMIO KBUBaleHTa U pH pacTBopa KUCIOTHI.
2. HaBecky 1,26 r xumuuecku unctoit (X.4.) maseneBor kucioTsl (H2C204 2H20) pactBopunu B
MepHOii konbe emkocThio 100 cM®. Ha tutpoBanue 15 cM® nosyueHHoro pactsopa nouuio 18,32 mi
pactBopa KOH HeusBecTHONW KOHUEHTpalUU. BBIYUCIUTH SKBUBAJIECHTHYIO KOHIUEHTPAIUIO
pacTBOpa 1maBeaeBoi KuciaoTel U TUTp pacteopa KOH.

3. HaBecka Hatpus ruapokcupa maccoil 1,13 r pacTBopeHa B MepHoii konbe Ha 250 cm®. Ha
tutposanue 10 cm® mosydenHoro pactsopa nomio 8,8 cm® 0,1050 MOIb-3KB/JI CONSAHON KHUCIOTHL.
Omnpenenute npoueHTHoe cogepxanne NaOH B ob6pasie.



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MaTepI/IaJIbI AJIs CAMONIOATOTOBKHU K NMPAKTHYECCKOMY 3aHATUIO Nes5

Pasznen: Yuenue o pacrBopax. KJ'[ZICCI/I(I)I/IKZIIII/IH BE€IIECTB, OCHOBAHHAas Ha IIPUPOIEC
NMEPECHOCUMBIX YaCTHUI

Tema: CBoiicTBa BOAHBIX PACTBOPOB. PacueT KO/UIMTaTUBHBIX XapaKTePUCTUK OMOJTOTNYeCKHX
JKHUJIKOCTEH.

Bomnpocsl 11 caMonoaAroToBKu

1.KosmuraTuBHBIE CBOMCTBA PaCTBOPOB.

2. llonmxenue naBieHUs HACHIIIEHHOTO IMMapa HaJ pacTBOpPOM. 3akoH Payins u ciencTBust U3 HeEro.
Kpuomerpus u »0ynmuomerpus, o00JaCTh NIPUMEHEHUS OSTHUX METOJOB IIpU OIpENeIeHUN
MOJIEKYJIIPHBIX MacC O€JIKOB.

3. Omnune KOJUIMTaTUBHBIX CBOMCTB PACTBOPOB HEBJICKTPOJIUTOB MU SJICKTPOJIUTOB. KakoB cMbicn
M30TOHUYECKOTO Kod(duimenTa?

4. Ocmoc. Ocmotuueckoe naBiaeHne. OT kakux (PaKTopoB 3aBUCUT OCMOTHYECKOE JIaBlieHne?

ITncbMeHHbIE 3aIaHuA

1. Kakue cBoiicTBa pacTBOPOB Ha3bIBAIOT KoJUIMraTuBHEIMU? [lepeunciure ux.

2. [IpuBeMTe MaTeMaTHYECKHE BhIpakeHUs 3akoHOB BanTt-I'odda u Payns aisg pacrBopos
HEAJIEKTPOJIUTOB.

3. [IpuBenute MaremaTudeckue BeIpakeHus 3akoHOB Baut-I'odda u Payns mist pactBopos
3NEKTPOJIUTOB.

4. TTokaxxuTe B3aUMOCBSI3b CTENIEHH TUCCOLMAIIMN U U30TOHMYECKOTO Ko3(puiinenTa.

5. Oxapakrepu3yiTe U30TOHUYECKUE, TUTIEP-U TUTIOTOHUYECKUE PACTBOPHI.

3agaun

1. ITpu kakoii Temnepatype OyneT 3amep3aTb 5%-HbIil pacTBop rinroko3bl? [Ipu kakoil Temneparype

3aKUIAT?

2. Yemy paBHO ocMoTHueckoe aaBneHue 10%- Horo pactopa rioko3sl (p=1,09) npu Temneparype

37°C.

3. B 250 r Bomwl pacTBOpeHO 1,6 T HEKOTOPOTO HEAIEKTpOIMTa. PacTBOp KpuCTaIM3yeTcsl Mpu -
0,2°C. Yemy paBHa MOJIEKYJIIpHAs Macca paCTBOPEHHOIO BeliecTBa’?

4. benok ChIBOPOTOYHBIH albOyMUH YeloBeKa MMeeT MoJsipHyro maccy 69000r/monb. PaccuutaTh
OCMOTHYECKOE AaByieHue pactBopa 2 r 6enka B 100 mi Boasr ipu 25°C B Ila.

5. Temmepatypa 3amep3aHus BOJHOTO pacTBopa caxapa paBHa —0,216°C. Beruucaure
OCMOTHYECKOE JaBJICHHE pPAcTBOpa MpPH ITOM TeMIlepaTrype, €CliM KPHOCKOMUYecKas KOHCTaHTa
BoJibI KH2o = 1,86, a mmoTHOCTB pacTBOpa paBHa 1,01 r/mu.

6. MonsgpHyio Maccy JHUMNHAa OMPENENSIOT MO TMOBBIIICHUIO TeMIepaTypbl KumeHus. PaccuutaiiTe
MOJISIPHYIO Maccy JUMNUAA, eciu mpu pacTBopeHuu 8,9r ero B 500r xmopodopma temmeparypa
KureHus pactBopa noseicunack Ha 0,0726°C. (Ksxmopodopma = 3,63).



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MaTepI/IaJIBI AJIs CAMONIOATOTOBKHU K NMPAKTHYECCKOMY 3aHATUIO Ne6
Pazpen: OCcHOBHbBIE THIIBI XUMHY€CKHX paBHOBeCI/Iﬁ H MPOUECCOB KU3HCACATEIBHOCTHU

Tema: IIporosmmTuyeckue papHosecusi. MoHn3anus KucJaoT U OCHoOBaHuil. 3yuyeHue cBOiCTB
Oy(depHbIX cucrem.

Bomnpocs! 111 caMONIOATOTOBKH

1. CunbHbIe U c1alOble AIIEKTPOIIUTHI.

2. [ToHsATHE O KUCIOTHOCTH PAacTBOPOB. BoIOpOIHEI mMOKa3aTelns.

3. IlpoTonutuveckass TeOpus KUCIOT M OCHOBaHHMU. UTO Takoe COMpsDKEHHAst KHCIOTHO-OCHOBHAsS

napa?

4. Bydepnble cucTeMbl Kak 0cHOBa n3oruapuu opranuszma. Tunsl BC. pH OydepHbix cuctem.

5. Uto HaspiBaercst OydepHoit eMKkocThiO cuctembl? Kakumu Qakrtopamu ompenensiercss OydepHas

eMKoCTh? B kakux ciyyasx oHa MakcuMmalnibHas? Uto Takoe 30Ha OydepHOTO ACHCTBUA?

6.KakoBa Ouosorndeckast posib OyhepHBIX CHCTEM B 00eCIIeYeHUH HOPMaTbHOU
KU3HEAEATEIIbHOCTH YeJIOBEKa?

7. [lonsTe 06 anu03e 1 alnKauio3e Kak O MaToJIOrMUECKUX COCTOSIHUSX, MPUYMHAX X

BO3HMKHOBEHHUS U CIIOCO0aX KOPPEKIUH.

ITucbMeHHbIE 3aIaHUSA
1. JlaiiTe noHsiTHEe 00 aKTUBHOM KOHIICHTPAIIMH HOHOB B PACTBOPaX CHIIBHBIX JICKTPOJIHTOR.
3anumute GOpMYIIbI IS BBIYMCIEHUSI HOHHOM CHUJIBI pacTBOpa, KO3 UIlMeHTa aKTUBHOCTH.

2. Hanummure ypaBHeHue peakiuii FOHU3aluHd CEPHUCTON KUCIOTHI U COCTAaBUTH BHIPAYKEHUE

KOHCTaHTBl PaBHOBECHUS 3THUX peakluid. B kakyio cTopoHy cMmeliaercss paBHOBecHEe U J00aBICHUH

K pacTBOPY CEPHUCTOM KUCIOTHI PACTBOpA: a) XJIOPOBOJOPOHON KUCIOTHI, 0) THAPOKCHAA HATpus?

3. 3anummure cXeMmy aBTONPOTOJIM3a BOJbI, AaliTe MOHATHE O KOHCTAHTE aBTONMPOTOU3a BoAbI KW,
BOJIOPOJTHOM U THJIPOKCUIILHOM TTOKa3aTesX.

4 IlpuBenuTe ompeielieHne KUCIOT U OCHOBaHHUM B COOTBETCTBUU C MPOTOJIUTUYECKOM Teopueit

bpencrena u Jloypu.

5. ChopmynupyiiTe onpeneacHue N30T UAPUH.

6. [aiite onpenenenue 6ypepubim cucremam. [IpuBeanre no oAHOMY MPUMEPY Pa3IUYHbBIX TUIIOB

Oydepubix cucteM. ONUIINTE MEXaHU3M JEHCTBUS KaXK10i U3 3TUX CUCTEM.

7. Hanmumure MmaTemaTHueckoe BeIpakeHne ypaBHeHUs [ ennepcona-I'accenpbaxa asis pa3inuyuHbIX

TumnoB OydepHbix cuctem. OT yero 3aBucut pH OydepHbIx cuctem?

8. OnuiuTe MeXaHU3M JICUCTBUS OMKapOOHATHOH, pocdaTHOM, OEITKOBOM, TeMOTIIOOMHOBOM
Oy(hepHbIX CUCTEM.

3amaun

1.BbIuucinuTh HOHHYIO CHIIY PacTBOpa U aKTUBHOCTh MOHOB B PacTBOpE, 1 JIUTP KOTOPOTrO COAECPIKUT

0,1 moas NaCl u 0,01 mons KCI.

2. Beruucnuts pH 0,001 M pactBopa KOH.

3.Borunciuts pH, pOH 0,017 M pacTtBopa MypaBbuHO# Kuci1oThl. Ko(HCOOH) = 1,78 -10™.

4. Bpruncnure KOHIEHTPAIMIO BOIOPOI-HOHOB B OydepHOoM pacTBope, coaepsxkarieM 0,01 moib/n
yKcycHOH kucnoTsl ¥ 0,1 Mob/1 HaTpus anerara.

5. Beruucnute otHorrenue [HCO3)/[COz2] B kporu (pH=7,4). K uemy ycroitunsee pH a31oit cmecu — k
N00aBJICHUIO KUCIOTHI WM K JJ0OABICHUIO OCHOBAHUS?

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

ruzpoxiopuaa Ha 1 1 pactBopa, ecinu pKB(a3denpuna)=4,64.

7. Paccuntath eMKOCTh Oy(pepHOro pacTBopa 1o KHCIoTe, €CH npu go6aBneHnH K 50 M1 3TOro

pacTBopa 2 MJI COJITHOM KUCIIOTHI ¢ KoHIeHTpauuen 0,8 monbs/1 pH uzmenurcs ot 7,3 g0 7,0.



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy
MarepuaJbl 1Jis CAMONOATOTOBKH K MPAKTUYECKOMY 3aHATHIO Ne/

Pazpen: OCHOBHbBIE THIIBI XUMHY€CKHX paBHOBeCI/Iﬁ H MPOLUECCOB KU3HECACATECIBHOCTHU

Tema: PeIIOKC-TI/ITPOBaHHe B KJIMHUYECKOH MpaKTHKeE. HOTeHHI/IOMeTpH‘leCKoe TUTPOBAaHHUE
OHMOJIOTNYECKHX JKHUAKOCTE

Bonpocsl 1i1st caMOnoAroTOBKH

1.OCcHOBHBIE TIOHATHUS DTIEKTPOXUMHUH:

-4TO TaKOE TaJIbBaHUYECKUM meMeHT? Kak BO3HUKAET JIEKTPOAHBINA MTOTEHIAN?

-OTIPEJICIINTE MIOHATHE CTAHIAPTHBIA AIEKTPOIHBIN TTOTCHITHAT,

-.B TAJIbBAHMYECKOM DJIEMEHTE, COCTOSIIEM U3 3JIEKTPOJOB MEb U LIUHK, ONIPEACIIUTE KaTO U aHOJ;
-Kak paccuuthiBaerca DJ]C peakiun?

2. KonmgecTBeHHBIC XapaKTEPUCTUKH YICKTPOXUMHUIECKUX MTPOIIECCOB:

-KaKUM ypPaBHEHHEM BBIPAXKAETCS 3aBUCHUMOCTh DJEKTPOJHOTO TOTEHIMANa OT KOHIEHTPAIMU
BEIIIECTB, YUACTBYIOIIHNX B 3JIEKTPOAHBIX MpoIieccax?

-KaK#e 3JICKTPOJIbI HA3bIBAIOTCS JIEKTPOJaMU CPaBHEHHUS, a Kakue — MHAuKaTopHbiMu? [lepeuncnure
UX;
-4TO TaKOe BOJOPOIHBIN IIEKTPOI?

-IpUBEUTE ypaBHEHHWE Juisi pacuera pH OHONIOTrMYECKOW IKUIKOCTH TMPU HCIOIH30BAHUH
CTEKJISTHHOTO 3JIEKTPOA;

ITucbMeHHbIE 3aIaHUSA
1.3anumure B paboyeMm >KypHaje METOAMKY BBIMOJHEHHUS 1a00OpaTOpHBIX pabOT U MOATOTOBHTE
JTAaHHbIE JJIS BHECEHUS PE3YJIbTaTOB HKCIEPUMEHTA.
2. Hanmumure ypaBuenue HepHera, ananTupoBaHHOE [T OMOJIOTHYECKUX CUCTEM.
3.Berancnure DJIC cepeOpsHO-KaAMHUEBOTO TajJbBaHUUYECKOTO 3JIEMEHTa, B KOTOPOM AaKTHBHOCTH
noHoB Ag* u Cd?* cootsercrBenHo pasubl 0,1 1 0,005MoB/11;
4.MO>HO JH MPH CTAHJAPTHBIX YCIOBUSX OKUCIUTH XJIOPHU BOJOPOAA JI0 XJIOPA C TOMOIIBIO CEPHOM
KUCHO0ThI? OTBET MOJATBEPAUTH PACUETOM AG%os:
5.B kakoMm HarpaBiieHUU Oy/eT MPOTEeKATh PeaKIus
CrClz + Br2 + KOH — K>CrO4 + KBr + H20 ?

Sagaun

1.BerunciauTh MOTEHIHMA PEIOKC-CUCTeMBbI, coctosimier u3 Smiu 0.1MpacTBopa KenToil KpOBSHOM
conu 1 3mi 0,1M pacTBopa KpacHo# kpoBsiHo#t comu. (¢°=0,360 B

2.CKOJIBKO ~ DJIGKTPOHOB ~ Y4aCTBYET B  OKHCIUTEIbHO-BOCCTAHOBUTEIHHOW  PEAKIMH, €CIH
3/1C=0,1698 (¢°=0,110 B) u B cucreme okuciaeHHoi ¢opmsl B 10 pa3 601b11e BOCCTAHOBICHHON ?
3.ns1  OKMCIUTENbHO-BOCCTAHOBUTENIbHON CcHUCTeMbl mupyBaT-nmaktatr ¢°=0,180B. PaccuuTaiite
MaccoOBYIO JI0JII0 OkHucleHHOoW Gopmbl B cucteme, ecinu DIC B cpene ¢ pH=7,0 u 30°C pasen -0,228.
B peakiuu yuactByeT 2 3JI€KTPOHA;

4.OnpenenuTe BEeIMYMHY MOTeHIMana cepebpsiHoro anekrpona B 0,1M pacTBope HuUTpaTa cepebdpa,
ecnu koduimeHT aktuBHocTU paseH 0,734, T=298K;

5.Beruncnute moTeHIuan cepeOpstHOTO ANEKTPOIa, OMYIEHHOTO B HACKIIEHHBIH pacTBop AgI
(Ks(Agl)=8,3-10"1", T=298K, ¢°=0,33B).

6.BeIurcianTh MOTEHIMAN cepeOpsTHOTO NIEKTpoaa B HackimeHHOM pactBope AgBr (Kmp=6-10
conepskaiiem, kpome Toro, 0,1 monb/n 6pomuia xkanus. (OtBet: =0,14B)

7.BBIYMCIIUT, aKTUBHOCTH HWOHOB BOJOpPOJAa B PAacTBOpE, KOTOPOM TOTEHIHAT BOJOPOIHOTO
anektpoaa paseH -82MB. (Otset: 0,041 Momb/m)

13)’



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MaTepI/IaJIbI AJIs CAMONIOATOTOBKHU K NMPAKTHYECCKOMY 3aHATUIO Ne8
Pazpen: OCcHOBHbBIE THIIBI XUMHY€CKHX paBHOBeCI/Iﬁ H MPOUECCOB KU3HECACATEIBbHOCTH

Tema: KoinuyecTBeHHAasI XapaKTEPUCTUKA PACTBOPHMOCTH coeIUHEHHUM. Y CJI0BUS CMelleHHS
reTeporecHHoro paBHoBeCHus. MeToabl OCaxKIeHNA B J'IaﬁOpaTopHOM aHaJIn3e.

Bonpocs! U1s1 caMONOATO0TOBKH

1. OCHOBHBIE TIOHSATHS TEOPUH I'E€TEPOreHHOTO HOHHOT'O PABHOBECHS:

- YTO Ha3bIBAETCS PACTBOPUMOCTHIO, KOHCTaHTOM pacTBopuMocTu? OT Kakux (pakTopoB OHO 3aBUCHUT?
2.J17s1 KaKUX BEIIECTB TPUMEHSETCS TIOHSATHE KOHCTaHTa pacTBopuMocTr? Ha 0CHOBaHHHM Kakoro
3aKOHa BBIBOJUTCS BeIpakeHHe KS?

3.DaxTOopHI, BIUSIONINE Ha TETEPOr€HHOE HOHHOE paBHOBECHE:

- Ha30BUTE (PAKTOPBI, CMELIAIOIINE T€TEPOreHHOE PABHOBECHE B CTOPOHY PACTBOPEHUS HITU
o0pa3oBaHMs 0CalIKa;

- KaK ¥ TIoYeMy Ha pacTBOPUMOCTh cyibduaa Mmapranna (I1) Biusier qo0aBieHne B €ro HaChIIIIEHHBIN
pactBop comi NaS?

- 00BsicHUTE, IoueMy okcanat Kaibims CaC204 pactBopsiercst B HCI, Ho He pactBopsiercss B CH3COOH;
- TIoueMy TIpH JIEHCTBUM Ha pacTBOp cyibdaTa mapranna (1) cepoBomopoaom ocamok He oOpazyercs,
a mpu JAercTBuu cyab(uaoM HaTpus oopasyercs?

- 4eM OOBSCHUTD, uTO FES pacTBOpsieTcs B comsiHOM KucinoTe, @ CUS - Het, a B a30THOH KHCIOTe 002
0CaJIKa pacCTBOPUMBI?

- KaK MOBJIMSET Ha PaCTBOPUMOCTHL OpoMuia cepedpa go0aBieHre B pacTBOP OpoMuIa HaTpus?

IIuceMeHnHbIe 3a1aHUSA

1. JlaitTe onpeneneHrs HACBHIIEHHOTO, HEHACBIIIEHHOTO ¥ MIEPECHIIIEHHOTO PacTBOPA.

2. OnpenenuTe ycIoBHs 00pa3oBaHUs M PACTBOPEHHUS OCAJIKa;

3. 3anmuIunTe Kak MepeBeCTH B PACTBOPUMOE COCTOSIHHUE:

a) xjopun cepedpa

0) kapOoHaTt cepebpa

B) KapOoHaT Gapust

T') THAPOKCH]I IIMHKA;

4. 3anmuTe Kak cMecTuTCs paBHoBecHe B cucteme: MgCO; <> MgPH+COs pu 106aBieHuu
a) XJIOpHJIa MarHUs

0) COJISTHOM KHCIIOTBI

B) MPH HArPEBAaHUH,

- 4TO Takoe nepeocaxaeHre? Ha yem oHO ocHOBaHO?

5. Hamumute Boipaxkenune Ks mis Ag2COz, Caz(POas)2. MoxHo ju ¢ momoinsio KS xapakrepu3oBath
pactBopuMocTb Na2COsz, KzPOa.

3agaun

1. B 11 Boasl pactBopsiercs 4-10 T cynbuna munka. Beraucmuts KS zns

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

4.CKONBKO TPaMMOB MBbIIIbsIKAa COJEpKUTCA B 0,57 HACHIIIEHHOTO pPacTBOpa MarHui aMMOHHUS
apcenara, ecmu Ks(MgNHsAsO4)=3,2:1010?

5.Brimagaer nu ocajok kapOoHaTa JUTHS MPU CMEIMIMBaHUM paBHBIX 00bemoB 0,1 M pacTBOpOB
xnopuza muTus u kapoonata Harpusa? (Ks (Li,COs)=2,0-1079)

6.K omqHOMY TUTPY HACBIIIIEHHOTO pacTBOpa OpoMuaa cepedbpa npudasuiau 10 M. pactBopa 6pommia
kamus (p= 1,1 r/mn) ¢ maccoBoii gonei 10%. Cxonbko rpaMMoOB cepedpa B BUJE NOHOB OCTAHETCS B
pactBope?



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MaTepI/IaJIbI AJIs CAMONIOATOTOBKHU K NMPAKTHYECCKOMY 3aHATUIO Ne9

Pazpen: OCHOBHbBIE THIIBI XUMHY€CKHX paBHOBCCI/Iﬁ H MPOUECCOB KU3HCACATEIBbHOCTH

Tema: PaBHOBecHd B pacTrBopax KOMIIEKCHBIX coenuHenuii. KoinyecTBeHHbIE
XapaKTEPUCTUKHU yCTOﬁqHBOCTI/I KOMILJIEKCHBIX coefuHeHnii. UTorosoe 3aHsiTue 1no pa3aejiamM
1-3.

Bomnpocs! 111 caMONOATOTOBKH

1. CocTaB 1 CTpOEHHE KOMILUIEKCHBIX COETUHEHUI:

- KaKue COCTMHEHMSI Ha3bIBAOTCS KOMITJICKCHBIMH?

- OCHOBHBIC TIOJIOKEHUS TeopuH BepHepa,

- ctpoenue KC (meton BC).

2. CgoiictBa KC. YCcTOWYNBOCTH KOMITJIEKCHBIX HOHOB. Meanko-ouonornueckoe 3Hauenne KC.
- 94TO TaKO€ KOHCTaHTa HECTOWKOCTH M YTO OHA XapaKTePH3yeT B KOMILJICKCHOM HOHE?
-TIPEJICTABIICHUS O CTPOCHUU METAILIIO(DEepMEHTOB.

-MEXaHU3M TOKCUYECKOTO JICHCTBUS TSHKEIIBIX METAIIOB M MBIIIBSIKA. XeIaTOTePaITHs.

ITucbMeHHbIE 3a1aHUSA
1. Haiigure cTeneHb OKUCICHHS W KOOPIMHAIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTess, 3aps
komiutekcHoro nona B coeaunenusx [ Co(NH3)s]Clz, Ko[HgJs], Ko[Cu(OH)4];
2. Hammumure Ha3Banus cieayronmx koMmruiekcHbix coenunenuit [ Co(NHs)sCI]Clz, Ko[PtCleg],
[Pt(NH3)2]Cl>.
3. CocraBbTe ypaBHEHHUS aucconuaiuu KomruiekcHbix coenuHenuii: [Pt(NH3)s]Cla, K3[Co(CN)s,
[Zn(NH3)4]SO4. 3anuiute BoipaskeHHe KOHCTAHT HECTOMKOCTH KOMILICKCHBIX HOHOB.

3agaun

1. KakoBa konnenrpanus noHoB xene3a B 0,001 M pactsope Kz[Fe(CN)s]? (Ku= 10
2.BprancnuTe KOHIIEHTPAIMIO HOHA — KOMIUTeKcooOpa3oBarens u quranoB B 0,01 M pactBope Kiag
en2] , Kiagenp] = 1,41 - 107,

3.KakoBa xonuenTpaiust nonos cepeopa B 0,08M pactsope [Ag (NH3)2]NOs, comepskariem 0,8
monb/n ammuaka? Kiag nmayet = 5,7 - 108

4. Tlpousoiiaet mu oopasosanne AQCI, ecm k 151 0,01 M pactopa [Ag(NH3)2]Cl mo6asuts 0,1
moib KC1. Ku = 6,8 - 108, Ksagoi= 1,8 - 1079,

-44)

Oo0pa3zen KOHTPOJIBLHOI padoThl Nel mo XuMuH
Buier 0

1. Hcnonp3ys 3ak0H SKBUBAJICHTOB, OIpeaenuTe Maccy cynbgdara sxenesa (1) Heooxoanmoro mst
B3aumozencTeus ¢ 0,5 T THIPOKCHUIA HATPUSL.
2. PaccunTaiiTe MONSPHYIO KOHLEHTPALMIO, MOJSPHYIO KOHLEHTPALMIO 3KBHBaJieHTa W TUTp 15%
pactBopa optodocopHoii kucnotsl (p = 1,11 r/mm).
3. Ckonpko MUITHIUTPoB pacTBopoB H2SO4 ¢ maccoBeiMu momsimu 20% (p = 1,143 r/mn) u 5% (p =
1,08 r/mi) norpedyercst B3aTh Aisl mpurotosieHus: 150 T pactBopa 3TOH KHUCIOTHI ¢ MaccoBoi poneit 10%?
IIpu pacuere ucnonp3yiTe NPaBUIIO JMArOHAIBHOIO CMEIINBAHMSL.
4. Paccuuraiite pH 0,1M pacTtBopa ciaboro ocHopanust BOH, ecin koHcTanTa ucconuanuu pasna 107,
5. Ha TurtpoBanme pactBOpa, momydeHHoro u3 0,512 T XmMuyecku dYmCTOro (X.d4.) IeKaruapara
Terpabopata Hatpus (Na2B40O7 - 10 H20) pacxonyercs 13,16 cm *pactsopa HCI. Onpenenute MosisipHyro
KOHLIEHTPALMIO SKBUBAJIIEHTA U TUTP PACTBOPA COJISIHON KUCIIOTHI.

6. Bo3MOXHO 7111 caMOIIPOU3BOIBHOE IPOTEKaHUE B CTAHAAPTHBIX YCIOBUSAX clenyromeil peakuun: O3
+ H20,(x) = 20, + H,0 (), ecim AG’(H202)x = — 120,4 xJlx/Momb ; AGY(H20), = — 237,3 xJ[K/Momb .
7. B 3amkHyTOM cocye nporekaer oopatumslii poriecc aucconnaruu: PCls«—>PClz+Cl,.

Hauanenas konuentpanus PCls paBHa 2,4 monb/n. PaBHOBecue ycraHoBmiioch mnocie toro, kak 30 % PCls
PasNoKMUIOCh. BEIUMCINTE paBHOBECHBIE KOHIIEHTPALIMK BCEX BEIIECTB M KOHCTAHTY PAaBHOBECHUS PEAKIIHH.



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MaTepI/laJlbl AJIs CAMONIOATOTOBKHU K MMPAKTHYECCKOMY 3aHATUIO Nel0
Pazgen: Xumusn AUCHEPCHBIX CUCTEM B (1)yHKIII/IOHI/Ip0BaHI/II/I opraHuima

Tema: U3yuenue ajacopOuum Ha copOeHTax pa3jau4Hoi mpupoabl. CBoiicTBa MOBEPXHOCTHO
AKTHBHBIX BEelIECTB.

Bomnpocs! 111 caMONIOATOTOBKH

1. Yro Ha3wIBarOT rpanuiei pazaena ¢ga3? [lo kakoMy Mpu3HAKY OHH KJIACCUDUITUPYIOTCS ?
[IpuBeauTe nmpuMepsl pa3IMyuHbIX TPAHUIL pa3Jiena.

2. Yto Takoe aacopoent? [IpuBeaure nmpuMmepsl NOJSIPHBIX U HETIOJSPHBIX afcopOeHToB? [l Kakux
1eel MPUMEHSIIOT COPOEHTHI B MEUIIHE?

3. Hanmumure ypaBHeHue ['n06ca u onpenenure 3HaY€HUE MOBEPXHOCTHOW akTUBHOCTH ais [TAB,
[TNAB.

3. Onpenenute GakTOPbl, BIUSIONINE Ha BETUYUHY MOJIEKYJIIPHON U MOHHOU ajcopOIuu.3.
Knaccugukanus BenecTs ¢ pa3anyHO MOBEPXHOCTHON aKTUBHOCTHIO.

5. laiiTe onpeaeneHus: HOHHAs, MOHOOOMEeHHas U n3buparenpHas aacopOuus. [1pasuno [Tannera-
dasiHCa

6. JlaitTe onpeneneHusl TAKUM MOHATHUSIM, KaK HIOHUT, KATUOHUT, aHUOHHT.

7. Kakue QpyHKIMOHAIbHBIE TPYIIIBI BXOAST B COCTaB KATUOHUTOB U aHHOHUTOB?

8. Kakue siBiieHUs 1e’KaT B OCHOBE XpOMAaTOrpaguuecKoro aHaiam3a’?

9. llepeuncnure Buapl Xxpomarorpaduu. Kpatko oxapakrepusyiTe ux.

10.YkaxkuTe 1enecooOpa3HOCTh UCIIOIh30BAHUS XPOMATOTPAPUIECKUX METOIOB B METUITUHE.

IIuceMeHnHbIe 3agaHus
1. IlpuBenute mpuMepsl MOJSAPHBIX M HETOJSPHBIX ancopOeHTOB? JImsi KakuX Ieieil TPUMEHSIOT
COpOEHTHI B MeAUITHE?
2. Pacnionoxxute HOHBI B IOPSAAKE BO3PACTAHUS UX CIOCOOHOCTH a1cOpOMPOBATHCA:
PO’ ,Cl~,SO; ,F~
3. Pacnosio;xuTe HOHBI B MOPSIKE BO3pacTaHus UX criocobHOCTH ancopouposathesa: Ca?t, AP, Na*,
K+
4. Hanmmure cxeMbl HOHHOTO 0OMeHa mpu nponyckanuu pactBopos NaCl, Ca(OH)2, gepes
KaTHUOHUT U aHUOHUT.

3amaun

1. IlpoBeaute aHamu3 copOmMOHHON criocoOHocTH KaTtuoHOB Xpoma (Il1), sxemesza (111), koGanpTa
(1) Ha KaoMHe, YIUTHIBAS OTPHUIIATESIIBHBIN 3apsi afgcopoenTa. CaenaiTe TeOPETHUSCKUI BHIBO/T
0 3aBHCHUMOCTH aJICOPOIIUM HOHOB OT pajnyca.

2. CpaBHuTE a7CcOPOIMOHHBIC BO3MOKHOCTH T'aJIOTCHU/I-MOHOB Ha YTJIC, YYUTHIBAS ITOJIOKUTEIILHBIN
3apsn ancopOenTa. CrenaiiTe TeOpEeTUYECKUI BBIBOJ OT 3aBUCHUMOCTH aJICOpPOIMHU HOHOB OT
paauyca.

3. Omenute afacopOLUIO KUCIOPOACOIECPKAIIUX AHMOHOB XJOpa Ha OTPHIIATEIHHO 3apsHKEHHOM
aacopbente. CocTaBbTe JHOTPOMHBIA PsII WOHOB U CHAETANTe TEOPETUYECKH BBIBOA O
3aBUCHMOCTH aJICOPOIIMU HOHOB OT MX 3apsija.



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MaTepI/laJlbl AJIsl CAMONIOATOTOBKHU K NMPAKTHYECCKOMY 3aHATUIO Nell
Pazgen: Xumusn AUCHEPCHBIX CUCTEM B (1)yHKIII/IOHI/Ip0BaHI/II/I opraHuima

Tema: Kosuionanbie pacTBOpbI: MoJy4YyeHHe, cBoMcTBAa. KHHeTHKa mpouecca KoaryJsiuMu.
Koaryaupyoiee geiicTBHe 3J1€KTPOJIUTOB.

Bomnpocsl 111 caMonoaAroToBKu
1. Tlo kakuM MpU3HAKaM MOKHO KIacCH(DHUIIMPOBATH TUCTICPCHBIC CHCTEMBI?
2. OmpenenuTe arperatHoe COCTOSIHUE IUCIIEPCHOW CpeIbl W AMCIIEPCHOHHON (a3bl B CHCTEMaXx:
CyCH€H3Us, IMYJIbCHS, TyMaH, IeHa, a3p0o30JIb.
3. K kakoMmy TUITY OTHOCSATCS CUCTEMBI C pa3MEepPOM YACTHII:
a) 10°m, 6) 108m, B) 10%Mm.
4. BriOepeTe W3 MEpPEUHCICHHBIX THAPO(GUIBHBIE BellecTBa U TUAPO(POOHBIE 30JU: MOBEPXHOCTHO-
aKTUBHBIE BEILIECTBA, BBICOKOMOJIEKYJISIPHBIE BELIECTBA, 30J1b XJIOpHUAa cepedpa, OeNoK, 30J1b 30JI0Ta.
5.Kakne cBolCTBA KOJUIOUIOB OTHOCATCS K MOJIEKYJISIPHO-KHHETHYECKUM ?
6./laiiTe cpaBHUTENbHYIO XapaKTEPUCTUKY KOJIJIOWJIOB, UCTUHHBIX PACTBOPOB M I'pyOOJUCIEPCHBIX
CHCTEM 10 CJIETYIOLIUM MapaMeTpam:
a) MPO3pavyHOCTh; 0) Tuddy3us;
B) OpOYHOBCKOE JIBUYKEHUE;
T') OCMOTHYECKOE JaBJICHHC,
1) OTITUYECKHE CBOMCTBA,;
€) peoJIOTUYECKUE CBOMCTBA;
) TepMOJIUHAMUYECKasi yCTOMYUBOCTb.
7.KakoBbI ycimoBust 00pa3oBaHus ruaApo(HoOHOT0 KOJIIOMIHOTO pacTBopa?
8.0mpenenure OCHOBHBIE (PAKTOPHI YCTOMYUBOCTH TUIPOPOOHBIX KOJIJIOUIOB.
9.Chopmynupyiite npaBmwio Illynena-I'apau. [daiite onmpeneneHue MOHATHSIM: MOPOT KOATYISIITUH,
KOaryJlnmpymolnas CrnocoOHOCTb HOHOB.
10. IIpu xakoMm 3HaYeHUU (-TTOTEHITMANA:
a) HAYMHAeTCs MepHro/] ObICTPOI KOAryIsny;
0) HaUMHAETCS EPUOJ CKPHITON KOAryJsiuu.
11.0nummre KOarymsiiuio CMECSIMU JIEKTPOJIUTOB, ONPEICIIUB MOHATUS CHHEPTU3M, aHTaroHU3M U
aJTUTUBHOCTb.
12. [JaiiTe onpeaesneHye NOHIATHUS: KOJUIOUAHAS 3al{UTa, OSICHUTE MEXaHNU3M €€ JCUCTBUSI.

IIncbMeHHBIE 3aJaHUA
1.Kakue wonsl saekrpoiutoB: KoSOs AlCl;, BaCly,, Kz[Fe(CN)e], NaCl O6yayr BbI3bIBaTH
KOaryJIsiuio:
a) 30J151 C MOJIOKUTENLHO 3apsDKEHHOU TPaHyJIoN;
0) 30JIs1 C OTPHUIIATEIBHO 3aPSKCHHOM IPaHyIIOH.
2. Pacniosioxxure HOHBI:
a) AP*, Ba**, Na*
6) SO4>, CI, [Fe(CN)e]*
B MOPSIKE BO3pACTaHUS KOATYJIUPYIOIIEH CIIOCOOHOCTH Ha MPOTHUBOIIOJIOKHO 3apsKCHHBIC TPAHYJIBL.
3. [IpuBeauTe CTPOCHUE MHULIEILI:
a) Cyab(uIa MBIIbSIKA, TOJYYCHHOTO 10 PEAKIIHH:
2H3AsOs + 3H2S — AszSzd +6H20
0) cepsl, noyueHHoH okuciaenueM HqS: 2HzS + SO, — 3S + 2H20



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MaTepI/laJlbl AJIs CAMONIOATOTOBKHU K MMPAKTHYECCKOMY 3aHATUIO Nel2
Pazgen: Xumusn AUCHEPCHBIX CUCTEM B (1)yHKIII/IOHI/Ip0BaHI/II/I opraHuima

Tema: CBoiicTBa pacTBOPOB  BBICOKOMOJIEKYJISIPHBIX  coequHeHui. CryaHu, reJm.
I'pyGoaucnepcHble CHCTEMBI: CyCIIEH3UH, IMYJIbCHH, 23P030.J1H, 1ACThI

Bomnpocs! 111 caMONIOATOTOBKH
1. Bsicoxomonekymnsipasie coenunenns (BMC). Kinaccnpukamst BMC.
2. Ocobennocru pactsopenus BMC. Cnenndudeckue cBoiictBa pactBopoB BMC.
3. Mexanm3m 3actymHeBanusi pactBopoB BMC. IlpuHinmm BbicanuBaHHs OWOTIONHMMEPOB W3
pacTBOpOB;
4. SIBneHue KOJJIOWTHOM 3aIIUTHI.
5. OcHOBHBIE CBOWCTBa AMYJILCUH, CycreH3uM, adposofieil. CylHOCTh siBIeHUs oOpareHus a3
SMYJIbCUH.
5. Ponb GuononumMepos B npoliecce KU3HEAEATENbHOCTH; OMOIOrHYeCcKasi poJib SMYIbCUH.

ITuceMeHnHbIe 3a1aHusA
1. 3anmummte onpenenenne MOT Genka. [Tpueaute npumepst UDT HeKOTOpPhIX OEIKOB.
2.3anuiunTe cXeMaTUYHO SMYJIbCUM TUTIA M/B U B/M.

MatepuaJibl A5 CAaMONOATOTOBKH K MPaKTHYecKOMY 3aHsATHIO Nel3
Pa3znen: Teopernueckue 0CHOBBI OMOOPTraHMYECKON XUMUU
Tema: Knnaccupukanusi ¥ HOMEHKJIATYPAa OCHOBHBIX KJIACCOB OMOOPTraHUYECKUX COeINH eHU .

Bonpocs! 111 caMONOATOTOBKH
1. IlpuBeaute KnaccUpUKAMIO OPraHUYECKUX coenrHeHni. [lalite onpeneneHue HyHKIMOHATBLHOMN
TpyIIe, XapaKTepUCTUYECKOH rpymIe, poAoHa4YaIbHONU CTPYKTYpE.
2. 1o kakuM KpUTEpHUAM Ha3bIBAIOT OpraHuYeckue coeauHenus no Homenkinarype MIOITAK.
3. PeakimoHHasi cnocOOHOCTh OpraHMYECKUX COEAWHEHUN. DIeKTpoHHbIE 3(D(EKTh 3amecTUTENEil.
Jaiite onpeneneHus 3JIeKTPOHOJOHOPHBIM U 3JEKTPOHOAKIIEITOPHBIM 3aMECTHUTEIISIM.

IInceMeHHbBIE 3a1aHuA
1. AMUHOKHMCIOTa METHOHUH BXOJMT B COCTaB OOJIBIIMHCTBA OEIKOB M CIYKUT HCTOUYHUKOM
METWIbHBIX TPYNN B OMOCHMHTETHYECKHX IMpoleccax. Ha3BaHue METHOHWHA MO 3aMECTUTEIHHON
nomenkinarype HWIOIIAK: 2-amuno-4-metuntoOyTaHoBas KucioTa. Hamummure CTPyKTYpHYIO
bopMyny METHOHUHA.
2.YKaxxuTe 3IIeKTPOHHbIE YPPEKTh 3aMeCTUTENCH B COCTUHEHUSX:

CH>=CH-NO,, CHs3-CH=CH,, C2Hs-OH, C:Hs-NH>, CH,=CH-CH=CHo..
3.JlaiiTe onpeneneHue NOHATHUS «comnpskeHuey». Ha3oBuTe BU CONMpshKEHUS B MOJIEKYJaX aHWIMHA,
¢enona, Oyraguena- 1,3, usonpena CH>=C(CHs)-CH=CH>.
4. JlaiiTe ompenereHUE TMOHATHS «apOMATHUYHOCTb». [lOKakHTe COOTBETCTBHUE KPUTEPHUSIM
apOMaTUYHOCTH CIEIYIOIIUX COeTUHEHMI: HadTalHa, aHTpalleHa, (h)eHaHTpeHa, MUPpoJia, THo(eHa,
dbypana, nUpuAMHA, MUPUMUAMHA, MMHUJA30ia, nypuHa. Hamummrte ux crtpoenue. Ilpusenute
NIEKTPOHHOE CTPOEHUE NMUPPOJIBHOTO U NMUPUIANHOBOTO aTOMOB a30Ta.

3agaun
1. KopuuHasi KUCIIOTa B BBICHIMX PACTEHUAX Y4ACTBYET B OMOCHHTE3€ MHOTUX PACTCHHM, U3 KOTOPBIX
MUTMEHTHl U TaHWHBI TPUMEHSIOTCA KakK JIeKapCTBEHHBbIC BellecTBa. Hamuimre cTpoeHue TpaHc-
u3zomepa kopuuHoil kucinotel CeHs-CH=CH-COOH, 00603HaubTe B HEM COINpPSKEHHYIO CHCTEMY,
YKQKHUTE BUJI M 3HAK AIIEKTPOHHBIX I((HEKTOB KapOOKCUIBLHOU TPYTIIIHIL.



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MartepuaJibl /sl CAMONOATOTOBKH K NPAKTHYeCKOMY 3aHATHIO Nel4
Pa3nen: Teopernueckne 0CHOBbI OMOOPraHUYeCKOM XUMHH
Tema: CTtepeon3zoMepus opranudeckux coenuHennii. Tayromepus.

Bomnpocs! 111 caMONIOATOTOBKH

1. JaiiTe onpeneseHne CTPyKTYPHOU H30MEPUH.

2. JlaiiTe onpenencHre KOHPOPMAITMOHHBIM H30MepaM. Kak MOKHO MX OTOOPa3UTh B MIPOCTPAHCTBE?
Bce 11 oprannyeckue coeanHenus o01a1a0T KOHQOPMALMOHHBIMUA U30MEPAMH.

3. laiiTe onpenenenne KOH(PUTYpallmOHHBIM n3oMepam. [IpuBeaure mpumepsl.

4. JlaiiTe ompenereHHE IMOHATUIO TayTOMEpPUM OHMOOPraHMYECKHX COEIMHEHUH, YKaXUTEe BUIbI
TayTOMEPHBIX U30MEPOB, IPUBEAUTE IPUMEPBHI.

IMucbMeHHble 3a1aHUs
1. Tlonw3ysice mpoeKknuOHHBIMU (Gopmynamu HeromeHa, n3o0pa3ute KOH(POPMAIMOHHBIE U30MEPHI
MOJIEKYJT 2-THIPOKCUTIPOTIAHOBOU KHUCIIOTHI U 2,3 -TUTHAPOKCUOYTaHIMOBOM KUCIIOTHI.
2. Tlonp3ysace ¢opmynamu duriepa, HaNUIIATE CTEPEOU3OMEPHI 3-aMHHO-2-THIPOKCHOYTaHOBOM
KHUCJIOTHI. YKaXUTE SHAHTHOMEPHI B THACTEPEOMEPHI.
3. CoctaBbTe (GOPMYIIBI KETO-EHOJIBHBIX TAYTOMEPOB JUIS CIICAYIONINX MOJICKYIT:
-3-okcoOyTaHOBas KACJIOTA;
-OKCOIIPOITaHOBAsA KUCIIOTA;
4. CocraBbTe JIAKTUM-JIAKTAMHBIE TAyTOMEPHI JJIS CIICAYIOIIUX MOJIEKYJI:
-2-TUPOKCH-4-aMUHOTTUPUMHUIHH;
-2,4- TUruIPOKCUTIUPUMUTHH.
5. CocTaBbTe MPOTOTPOIHBIE TAYTOMEPHI JIs1 COSTUHEHUI: UMU030J1, aICHUH.

Sagaun

1. Kakue xoHpopMauy OIpUHUMAET MOJIEKyJa 2-aMMHOATAHTHOJA B Pe3yJibTaTe BpAICHUS BOKPYT
cBsa3u C-C? M300pa3ute Ux ¢ MOMOIIBIO MPOSKIMOHHBIX (opmyn Heromena. Oxapakrepuzynte ux
SHEPreTHYECKYIO IIEHHOCTb.

2. Kakags w3 yuactByrommx B 1ukie Kpebca KapOOHOBBIX KHCIOT —  s0J04YHas
(rumpokcuOyTanauoBas) uiau ¢ymapoBas (TpaHC-OyTEHIUOBAsI) — CIIOCOOHA CYIIECTBOBATh B BHJIC
napbl sHaHTHOMEpoB? Hanumure hopmysibl.



Meroauueckue peKOMEHIAIUH JIJIS CTYICHTOB MHCTUTYTA CECTPUHCKOTO 00pa30BaHUs 1O JUCIUTUIIMHE
«XUMMU Sy

MartepuaJibl /sl CAMONOATOTOBKH K NPAKTHYeCKOMY 3aHATHIO NelS
Pa3nen: Teopernueckne 0CHOBbI OMOOPraHNYEeCKOH XUMHUH
Tema: 3aueTHoe 3aHsATHE.

Bomnpocs! 111 caMONOATOTOBKH K 3a4eTy

1. [IpeaMer u 3aaun XUMHUU B CUCTEME MTOATOTOBKU Bpaya.

2. OCHOBHBIE NOHSTHS U 3aKOHBI XUMUHM. KBaHTOBO-MexaHWYeCKasi MOJIEb aTOMa.

3.Ilepuonmyeckuii 3akoH W mepuogudeckas cucrema J[.M. MeHneneeBa. DJIEKTPOHHBIC THUIIBI
3JIeMeHTOB (S-, pP-, d- u f-0moku). Teopus B.M.Bepuaackoro IToHsTne OHOT€HHOCTH XMMHUYECKHX
2JIEMEHTOB. XUMHUYECKHE aCIIEKThl OXpaHbl OKPYKAIOIIEH CpeJIbl.

4. Xumudeckas CBsI3b.

5. XUMHUYECKN SKBUBAJICHT BEIIECTBA.

6. IlpeaMeT 1 MeTOAbI XMMHUYECKON TEPMOJMHAMHKH. B3anMOCBsI3bp MEXIy mpoiieccaMu oOMeHa
BEIIECTB U SHEPTUU B OpraHU3Me.

7. IlepBoe Hauano TepMoAMHaMUKH. 3akoH ['ecca. [I[pumeHeHue nepBoro Hauaga TEPMOJIMHAMUKH K
ouocucremam. BTopoe Hauano tepmoauHamuku. [IporHo3upoBaHue HalpaBIeHHs CaMOTIPOU3BOJIBHO
MPOTEKAIOIKNX MPOLECCOB B H30JUPOBAHHONW M 3aKpPBITOM CHCTEMAax; pOJb SHTAIBIUAHOIO U
sHTponuitHoro akropos. CtangaptHas Heprus [ mb60ca peakuuu.

8. TepmoMHAMHUKA OTKPBITBIX CHCTEM. XUMHUYECKas TCPMOJMHAMUKA KaK TEOpPETHUYECKask OCHOBA
O6uosHepreTuku. I[Ipumepbl SK3eproHMYECKUX U SHIAEPrOHMUYECKHUX MPOLECCOB, MPOTEKAIOUIUX B
opranusme. [IoHsTHE 0 TOMEOCTa3e U CTAlIMOHAPHOM COCTOSTHUU JKMBOTO OpraHu3Ma.

9. IIpenMeT W OCHOBHBIC TIOHATHS XUMUYCCKOW KHHETHUKH. XUMHUYECKash KHHETHKA KaK OCHOBA IS
M3YYEHHUS CKOpPOCTEN U MEXaHU3MOB OMOXUMHUUYECKUX MTPOLIECCOB.

10. Ponbp BOIBl M pacTBOPOB B KU3HENEATENbHOCTH. CrocoObl BBIpAKEHHSI KOHIIEHTPAIMH
PacTBOPOB M MEPEXOJ OT OJTHOTO U3 UCIIOIb3YEMBIX B MEIMLIMHE BUI0B KOHIIEHTPALIUU K IPYTHUM.

11. Tutrpumerpuueckuii ananu3. Mcrnonabp3zoBaHnue TUTPUMETPUUYECKUX METOJIOB B KJIMHHUKE.

12. TepmonuHamuka pactBopeHus. Ousndeckas U XUMHUECKas TEOPUs PACTBOPOB.

13. PacTBOpMMOCTH r'a30B B )KHAKOCTSIX U €€ 3aBUCUMOCTh OT Pa3IMYHBIX (haKTOPOB.

14, KonnuraTuBHBIE CBOMCTBa pa30aBIIEHHBIX PACTBOPOB AIIEKTPOJIUTOB. OCMOJISIIBHOCTD U
OCMOJISIPHOCTh OMOJIOTMYECKUX JKUIKOCTeH u mnepdy3uoHHbIX pacTtBopoB. IIpeacraBieHus o
MPUMEHEHUH B MEAMIIMHE U OMOJIOTUN 30YyIUOMETPUH, KPUOMETPUH, OcMOMeTpuH. ['uno-, runep- u
M30TOHHYECKUE pacTBOpbl. M3oToHMueckuit ko3pduunent. Ilouarus o0 U300cMUM (NEKTPOITUTHOM
romMeocrase).

15. DnemeHTHl TEOpUH PACTBOPOB ANMEKTPONUTOB. CHIIbHBIE U cClla0ble 3JIEKTPOJIUTHI.
DIEKTPOIUTHI B OPraHu3Me.

16. Kucnotel u ocHoBaHus. OCHOBHBIE MOJIOKEHUSI TEOPUU KHUCIOT U OCHOBaHMM bpencrena-
Jloypu, OCHOBHBIE IIOJIO)KEHUSI TEOPUU KUCIIOT U OCHOBaHMM JIbtouca.

17. BydepHble cUCTEMBI — OCHOBHBIE PETYISATOPHI IPOTOIUTUYECKOTO TOMEOCTa3a B OpraHu3Me.

18. TereporeHHble peakiUH B pacTBOpax O>JIEKTPOIUTOB. Peakuuu, lexamue B OCHOBE
00pa3oBaHUsl HEOPTaHUYECKOTO BEIIECTBA KOCTHOM TKaHU - TUuApokcuadocdaTa Kanblys.

19. CtpoeHne KOMIUIEKCHBIX COSMHEHUN: IIEHTPAIbHBII aTOM U JIMTaH/Ibl, KOOPIUHAIIMOHHOE
YHCII0O M JCHTATHOCTb, BHEUIHSS W BHYTPEHHSS KOOpIWHAIMOHHas chepa. DU3HKO-XUMUYECKUE
MIPUHIIUIIBI TPAHCIIOPTA KUCIOPOAa FeMOTI00MHOM. MeTalio-Turan/IHbli TOMEeOCTa3 U MPUIHHBI €r0
HapylieHus. MexaHu3M  TOKCHYECKOrOo  JEHCTBUA  TSOKENBIX  METAJUIOB U MBIIIbSKA.
TepmoMHaMUUECKUE TPUHIIMIIBI XeJIaTOTEpauu.

20. OKHCIUTENbHO-BOCCTAHOBHUTENbHBIE (PEIOKC) peakuuu. MexXxaHu3M BO3HUKHOBEHHS
AIEKTPOJHOTO U peIOKC-NIoTeHIMaNoB. YpaBHeHust HepHcra-Ilerepca. loHCenekTHBHBIE AIIEKTPOIBI,
WX UCTIONB30BaHUE 1 H3MEPEHUS KOHIIEHTPAIIMA HOHOB BOAOPOa (CTEKJISTHHBIN dIIEKTPOJ), Kallus,
KaJbIusl, HATPUSl B OMOXKHUAKOCTAX. [loTeHIIMOMETprUIeCcKOe TUTPOBAHHUE.

21. AncopOIMOHHBIE PaBHOBECHS M MPOLIECCHI HA TOJBMKHBIX M HEMOJBIKHBIX TpaHUIAX
pasgena ¢a3. MzbupatenbHas aacopOuMs. 3HaueHHE aJICOPOLIMOHHBIX IPOLECCOB IS
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KHU3HENEATSNbHOCTH. (DU3NKO-XMMHUYECKHE OCHOBBI JCOPOIIMOHHON Tepamuu, T'eMOCOpOIH,
MPUMEHEHHs B MEIULIMHE HOHUTOB. XpoMaTorpadus.

22. Knaccudukanusi TUCHEPCHBIX CHUCTeM. Jluanms, S3JeKTpoaualiv3, YIbTpaQuiIbTparus.
OU3UKO-XUMHUYECKHE TPUHIMIBI (DYHKIMOHUPOBAaHUS MCKyccTBeHHOU mouku. Koarymsmus. [lopor
Koarymsiuuu u ero onpenenenue, npaswio Ilymene-I'apau. Kunertnka Komtomanas 3ammra,
MENTH3ALS.

23. Kommounneie ITAB; Ouonornyecku BaxHbIe KoJuloumHble [TAB (MbuTa, IeTepreHTHl,
KEJIYHble KHUCIOTh). OHKOTHYECKOE [aBJICHHE IUIa3Mbl U CHIBOPOTKM KpPOBHU. YCTOHYMBOCTH
pacTBopoB OuononuMepoB. BricannBanne OHONOIMMEPOB U3 PACTBOPA.

24. bruoopranu4eckas XuMus, €€ IpeaMeT, 3a1aun. Kinaccupukammst opraHmuecKiX peaKui u
peareHToB. B3anMHOe BiMSIHHE aTOMOB U CIIOCOOBI €r0 Mepelaui B MOJIEKYylaX OpraHu4eCcKUX
COCIMHEHU M.

25. KucnoTHOCTP M OCHOBHOCTh OPTaHMYECKUX COeAMHEHUH. KHCIoTHO-OCHOBHBIE CBOMCTBa
reTePOLUKINYECKUX COCTUHECHUM.

26. M3zomepusi OMOOpPraHMYECKUX COeNMHEHHH. bruosorndeckas poib CTPYKTYpHOH H30MEpUU
OpraHMYECKUX COETUHEHUH (0-THAPOKCH-, OKCO-, aMUHOKHUCIIOTHI, paCHOJIOKEHUE ABOMHBIX CBSI3EH B
MOJINEHOBBIX KHcCJOTax). /luHamuueckas CTpyKTypHas u3oMmepus (IIPOTOTPOIMHAS TayTOMEpHs) —
KETO-€HOJIbHAsl W JIaKTUM-JIaKTaMHas. 3HauyeHHe TayTOMEpPHBIX NpeBpalleHUid B OUOJIOTUYECKUX
rporieccax.

27. Ontryeckas w3oMepus. OnTHUecKas aKTHBHOCTh.. 3HAUCHHE M30MEPHUU B  TMPOSBICHUU
TOKCUYECKUX CBOMCTB KCEHOOMOTHUKOB 10 OTHOIIIEHUIO K OpraHu3My YeloBeKa.

28. Mexanm3mbl OmMoopraHmdyeckux peaknuid. [loHsSTHS - CcyOCTpar, peareHT, peaKIMOHHBIHI
LEHTP.

29. Tunsl pa3pblBa KOBaJEHTHON CBA3M B OPraHUYECKUX COCIMHEHMSX, 00pa30BaHUE AKTHBHBIX
IIPOMEXYTOYHBIX ~ YacTUL,  JJEKTPOHHOE,  IPOCTPAaHCTBECHHOE  CTPOCHHE, (baxTopsl,
00yCIIOBIMBAIOIINE UX OTHOCUTEIBHYIO YCTOWYHBOCTb.

30. bwuoopraHuueckue COEAUMHEHUS C COMPSHKEHHBIMH CHUCTEMaMU CBsi3e. Memauko-
OMOJIOTHYECKOE 3HAYCHUE apOMATUYECKUX FeTEPOLUKIMYECKUX CHCTEM.

31. Ilonu- u rerepoyHKIMOHAIBHOCTh KaK OJMH M3 XapaKTEPHBIX MPHU3HAKOB OPraHUYECKUX
COCIIMHEHUH, YYacTBYIOUIMX B IIPOLECCAX >KU3HEACATEIBbHOCTH W HCIOJB3YEMBIX B KAauyeCTBE
JIEKapCTBCHHBIX BEILECTB.

3anayu (TUNIOBBIE) K 3a4eTy

1. BbIUMCAUTh MOJISIPHYIO KOHIIGHTPAIMIO SKBUBAJICHTA U TUTP pacTBOpa T'MAPOKCHJIA HATPHS,
€CJIM Ha TUTpoBaHue 5 mut ero u3pacxogosano 6,1 mi pactBopa HC1 ¢ C»= 0,1112 Moab-3KB/11.

2. Kakne kommuectBa 90% u 15% pacTBOpOB cepHOI KHCIOTHI HAJO B35Th, YTOOBI MOTYYHUThH
800r 40%-ro pactBopa?

3. BbruucnuTh MONSPHYIO KOHIEHTpaluio SKBHBalieHTa 38% pacTBOpa THMAPOKCHAA HATPUS C
wioTHOCTBIO 1,41 T/eM® .

4. Ckonbko rpammos kpucrammudeckoro CaCl, - 6H2O Mapku «X.d.» ¥ BOAbI HEOOXOAUMO Il HPUTOTOBIEHHUS
250 M1 5% pactBopa (p=1,02 r/m)

5. ConepkaHue COJSHOM KHUCIOTHI B JKEIyAOYHOM COKe uenoBeka coctaBisger 0,5%
Boruncnute pH xenyno4Horo coxa, NpuHsB €ro IJIOTHOCTh PaBHOM 1.

6. Kakyro maccy miaBeneBoil KMCIOTBI HYXKHO B3sITh, YTOOBI Ha TUTPOBaHME €€ MONUIO 25 M
pactBopa KMnO4 ¢ Cy= 0,0925 moib-3kB/11?

7. B 100 mn Bogsl pactBopwin 0,5614 r cmecu BemectB, coaepkamen xkenezo (III). Ha
TUTpOBaHME 25 MJI pacTBOpa u3pacxogoBaHo 3,48 mi pactBopa TpuioHa b ¢ Cs= 0,0506 Moab-3KB/11.
Omnpexnenure coaepKaHUe Kene3a B CMECH.

8. 10 w1 passenennoit moun (1 : 25) orTuTpoBanu 9,2 Myl pacTBopa HuTpaTa cepedpa ¢ Co= 0,0100 B mpucyTCTBUM
xpomarta kanust. Ckonpko rpammoB NaCl comepxutcest B | 11 Hepa3BeneHHONH MOUHn?
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9. IlocTpoUTh KpPUBYIO TOTEHIIMOMETPHUYECKOTO TUTPOBAHUS M  OIPENEIUTh MOJISIPHYIO
KOHLIeHTpauuioo 3kBuBaneHta pactBopa HCI, eciu mpu tutpoBanum 10 M1 pacTBOopa KHCIOTHI
pactBopom NaOH ¢ C3= 0,1000 MOTB-3KB/J MOTYYHIIN CIICTYIONIUE TaHHBIC:

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

10. Onpenenute MOJSIPHYIO KOHIICHTPAIMIO PACTBOpa Caxapo3bl, KOTOPHIH M30TOHHYEH KPOBH
mpu 37° C.

11. PactBop, conepxamuii B 2 1 36 T TIIOKO3bl 00Ja/1a€T OCMOTUYECKUM JaBjieHHEM 2,8 atM
npu 69° C. BEIYHCINTS MOJAPHYIO MAcCy TIOKO3HI.

12. KakoBo ocMoTmyeckoe nasinenne 0,3%-Horo pactsopa NaCl mpm 37°C? Coxpamsrtcs nm
SPUTPOLIUTHI B TAKOM pacTBOpe?

13. Beruucnure TeMmeparypy 3amep3aHus pactBopa, cogaepxamiero 100 r riaroxo3st B 0,5 1 BOABL.

14. Inasma kposu 3amep3aet pu — 0,56°C. KakoBo ee ocMotrueckoe gaienne mpu 37°C.

15. BeruncinuTe HOHHYIO crIly pacTBopa, cozepsxkaiiero 0,02M CaCl, u 0,001M KCI.

16. K 100 mu xpoBu st uamenenus pH ot 7,36 no 7,0 namo no6asuts 36 mi pacteopa HCI ¢
C»=0,0500 moub-3kB/1. Paccunraiite OypepHyr0 eMKOCTh KPOBH TIO0 KUCIIOTE.

17. Paccunraiite pH Oydepnoro pactBopa, comepxkamero 3,5 ma pactBopa NH4Cl1 (Cor=
0,2003 monb-3xB/1) 1 2,5 Mt pactBopa NH4OH (Cr= 0,1000 Mob-3KB/11).
K;(NHsOH) = 1,8-10°.

18. Haiitn pK Omkap6onatHoro Oydepa, ecnmu pH kpoBu 7,4 ,a COOTHOIIEHHE KOHIICHTPAIAN
OukapOoOHaTa HaTPUS U YIIIEKUCIOTOo Ta3a paBHo 20 : 1.

19. Beruncnuts temtoBoit apdext peakuun: CeH1206 (k) = 2C2H50H (k) + 2CO2 (1)

€CJIM U3BECTHBI SHTAJIBIINKI 00pa30BaHUSA:

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

AH? (COy) = - 393,5 xJ/Mo1b

20. Ckosibko Teruia BbienuTcss mpu okucieHun 60 r NO , ecnu WM3BECTHBI JHTAIBITHH
o6pazosanns: AH® no= 90,37 x/Ix/mons, AH? (NO2) = 33,89 kxJ[/Momb

21. Koncranra ckopoctu peaknuu A + 2B = C pasna 0,02 n/moub x C.

PaccunraiiTe CKOpOCTh peakinM, €Ciu CMeIad paBHbe 00beMbl 0,5 M

pactBopa A u 0,5 M pactBopa B.

22. Berunmcnuth moTeHmMan cucteMsl Sn?t - 2e = Sn*', ecnm oTHOmIeHHWe aKTUBHOCTEH
OKHCJIEHHOH M BOCCTaHOBJICHHOH (hopm coctasisier 1 : 20 .

o°(Sn**/Sn?*)=0,15 B.

23. Beimajaer 1M 0CaJ0K XJIOpPHAA CBHHIIA NPU CMEIIMBaHWU paBHBIX oOvemoB 0,01 M
pactsopos Pb(NO3), u KC1? Ks (PbC1,) = 1,7 -10° .

24. Beruncnuth KOHIEHTpaluio noHoB cepedpa B 0.05m pactBope K[Ag(CN)2], ecnu KoHCTaHTa
HecTOHKOCTH KoMmIuiekcHoro noHa [Ag(CN),] cocrapnser 1,4 1020,

25.30np xopuaa cepebpa mosiyueH npu pobasnenuu k 20 cm® pactBopa NaC ¢ Cor= 0,125
cm® 0,1 M pactBopa AgNOsz Hanumcath ypaBHeHHe peaKiMH TOJNYdeHHs 30/s1 M CTPOEHHE €ro
MHUIIEJUIBI, OTIPEEIUTh HAITPABIICHUE JIBIKEHUS TPAHYIIbl B ANIEKTPUIECKOM IIOJIE.
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