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MCTO}II/I‘ICCKI/IC PEKOMCHAAINU JJIA CTYACHTOB CTOMATOJIOTUICCKOT'O (baKyaneTa 10 JUCIHUIITIMHE «XUMMUS»

PEKOMEHJIAIIMH IO OPTAHU3AIIUU CAMOCTOSTEJBHOM PABOTHI CTYJEHTA

OCHOBHBIM TPHUHIIUIIOM OPTraHU3alUU CAMOCTOSITENILHOM pabOThI CTYIEHTOB MPU U3YUYCHUHU
ydaeOHOro Marepuana quciuriiuabl « XMW sBiaseTcs KOMIIEKCHBIN TOJIX0/1, HAIIPaBJICHHBIA Ha
(dhopMUpPOBaHNE HABBIKOB PETPOTYKTUBHON M TBOPUECKOH JCSITEILHOCTH CTY/ICHTA B Ay IUTOPUH, TIPH
BHEAYJAUTOPHBIX KOHTAaKTax C TMpernojaBaTejeM Ha KOHCYJbTAallUM M JOMAIHEHW TOJITOTOBKE.
KoHTponb pe3ynbTaToB caMOCTOATEIHHONW padOTHI OCYIIECTBISIETCS IMperojaBaTelieM B Ipenenax
BpEMEHHU, OTBEJACHHOTO Ha 00s3aTeNIbHbIC y4eOHBIC 3aHSATHUS U BHEAYJUTOPHYIO CaMOCTOSTEIHHYIO
paboTy CTYACHTOB IO TUCIHMIUIMHE, MPOBOAMUTCS B CMEIIAHHON (IMMMChMEHHOW W YCTHOW) Qopme.
KoHTposib BKIIFOYAaeT B ce0sl OLIEHKY XO0Jla M TOJy4aeMbIX MPOMEXKYTOYHBIX PE3yJbTAaTOB C IEJbIO
YCTAaHOBJICHHUSI WX COOTBETCTBHS C TUIAHUPYEMBIMH. Pe3ynbTaThl CaMOCTOSTENbHOW pPabOThI
OIICHUBAIOTCS B X0/ TEKYIIETO KOHTPOJIS, YYUTHIBAIOTCS B IIPOIIECCE TPOMEKYTOUHON aTTECTAIUH.

[Tpu uzydyennn nucuumumnabl « XMWy peann3yroTes cienyromue GopMbl caMOCTOSATEIbHOM
paboThI:

1. HemocpeicTBEHHO B TPOIIECCe ayIMTOPHBIX 3aHATHHN - HA JICKIUX, 1a00paTOPHBIX 3aHATHUSX, IPU
BBINTOJTHEHUH KOHTPOJIbHBIX, JJAOOPATOPHBIX PadOT.

2. B KOHTakTe C npernoiaBareieM BHE paMOK ayAUTOPHBIX 3aHITUHM — HA KOHCYJIbTALUAX 110
y4eOHBIM BOIIPOCAM, B X0/I¢ TBOPUECKHX KOHTAKTOB, P JUKBUIAIMHU 3a10JDKEHHOCTEH, IPH
MOJITOTOBKE pedepara.

3. B paMkax caMOMOATOTOBKH: CAMOCTOSTENIbHAsE pab0Ta BBIMIOJIHSATCS CTYACHTOM I10 33 JaHUI0
npernoaaBaTessi, Ho 0e3 ero y4actusl.

ConepxaHue ayTMTOPHON M BHEAYIUTOPHON CaMOCTOATEIHHOU PabOTHI CTYACHTOB OMPEACIICHO
B COOTBETCTBUU C BUJIaMU 3aHATUH, MPECTaBICHHBIMU B paboyeil mporpaMMe AUCIUILITUHBI
«XHUMMU .

CamocTosTenbHast paboTa CTYZAEHTOB B 3aBUCUMOCTH OT 1I€JIM BKJIFOUYAET B ceO0sl:

1. I{enb - OBIAAETh 3HAHUSIMU:

- yTeHHe TekcTa (yueOHUKa, JOMOIHUTENbHON JINTEPATYPHhI);

- COCTaBJICHHUE TIJIaHA TEKCTa, KOHCIIEKTUPOBAHHUE TEKCTA, BHIMICKA U3 TEKCTA;

- paboTa co cpaBOYHUKAMHU U Jp. CIPABOYHON JTUTEPATYPOit;

- UCTIOJIb30BaHNE HHTEPHET-PECYPCOB, U3YUCHHUE CAUTOB 11O TEMaM JUCITUTIINH.

2. Llens - 3aKpeNUTh U CHCTEMAaTU3UPOBATh 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JICKIUH;

- COCTaBJICHUE M 3aITOJTHEHHE TaOJIHIT U1l CHCTEMATH3alluN YIeOHOTO MaTeprana;
- IOJITOTOBKA OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI;

- 3aITOJTHEHHE JTa00PATOPHOTO KYypHANIA;

- IOJITOTOBKa pedepara;

- TECTUPOBaHHE.

3. Lenb - chopMupoBaTh yMEHHUS:

- pelleHne CUTYallMOHHBIX 3aj1ay;

- BBITIOJTHCHHUE PACUCTOB,

- PELLIEHUE KEWCOB;

- IOATOTOBKA K KOHTPOJILHBIM paboTam;
- IOJITOTOBKA K TECTUPOBAHUIO;

- BBITIOJTHEHUS J1a00OpaTOPHOI paboOTHI.



MCTO)II/I‘ICCKI/IC PEKOMCHAAINU JJIA CTYACHTOB CTOMATOJIOTUICCKOT'O (baKyaneTa 10 JUCIHUIITIMHE «XUMMUS»

MATEPHUAJIBI IJ1d CAMOIIOAI'OTOBKHA
(3agaHue HA 10M)

MarepuaJbl 1Jisi CAMONIOATOTOBKH K JIA00paTOPHOMY 3aHATHIO Nel

Paznen: @u3nKO-XMMHYECKHE OCHOBbI MPOTEKAHUS XMMUYECKUX PeaKUUil B yCJI0OBUAX
OpraHmu3ma. JjieMeHThl XHMUYeCKOH TePMOIMHAMUKHU, OMOIHEPIreTUKH U KUHETUKH

Tema: IlpaBusia padoTsl B XumMuieckoi jadoparopuu. OCHOBHbIE NOHSTUS M 3AKOHbI XUMHH.
3aKOH YKBUBAJIEHTOB M €r0 IPUMEHEeHHE B MeINKO0-0M0JI0rHYeCKOi MPaKTuKe

Bonpocsl 1J151 caMONIOATOTOBKH
1. Onpenenenre OCHOBHBIX MOHITHI XUMHUH — MOJTb, MOJISIPHASI Macca.
2. OCHOBHBIE 3aKOHBI XUMUHU.
3. DkBuBaneHT. MosipHas Macca SKBUBAJICHTA, (PaKTOP SKBUBAJICHTHOCTH.
4. 3aKOH SKBUBAJICHTOB.
I[ucbMeHHbIE 32 JaHUSA
1. Omnpenenure MOJSPHBIE MAacChl SKBUBAJICHTOB CEPHOM KHUCIOTHI, TUAPOKCHUIA KaJbIIUA,
cynb(haTa aFOMUHHS B PEAKIUAX MOJTHONW HEUTpAITH3aIIHH.
2. Bpruucnure MOJSPHBIE MAacChl SKBHUBAJIEHTOB OPTO(GOCPOPHOM KUCIOTHI MpH 00pa3oBaHUH
docdara, runpodocdara, murunpodocdara Harpus. Hanumure cOOTBETCTBYIONINE YPABHCHHS
peaxIuu.
3. OnpenenuTe MOJISIPHBIC MAacChl SKBUBAJICHTOB KapOOHATa KAIHSI B PEAKIIHUSX, IIPOTCKAIOIIHX IO
YpaBHEHHUIO:
K,CO3 + HCI = KHCO3 + KCI
K,CO3 + HCI = 2KCI + CO, + H,O
4. BeraucIuTe MOJISIPHBIC MAacChl SKBUBAJICHTOB BOJIbI, COJICH, KUCJIOT M OCHOBAHHH B PEaKIUAX:

2H,S0O, + C&(OH)Z = C&(HSO4)2 + 2H,0
Mg(OH); + HCI = MgOHCI + H,0
NaH,PO, + NaOH = Na,HPO4 + H,0O
2H,0 + 2Na = 2NaOH + H,

Na,CO3; + H,O = NaHCO3; + NaOH

3agaun
1. OnHo U Toxke KonmmuecTBO Metauia coenuusercs ¢ 0,200 r kucinopona u ¢ 3,17 r ogHOrO U3
rajjoreHoB. OnpeenuTh MOJISIPHYIO Maccy 3KBUBAJIEHTA raJIOreHa.
2. Ilpu pactBopenuu 0,2529 r metamia B kucioTe Belaenuiaoch 50,4 Ml BOJopo/ia, U3MEPEHHOTO
npu H.y. OnpenenuTs MOJIIPHYIO MacCy SKBHBaJICHTa MeTalla.
3. [Ipu B3aumoneiicteuu 1,28 r meTaiwia ¢ BoAou Beiaenmiock 380 M1 BOIOPO/ia, H3MEPEHHOTO
npu temneparype 21 C u naBnenun 784 MM. pt. ct. HaliTu MOISIpHYIO MacCy SKBHBAJIEHTa
MeTasa.
4. PaccumnTaiiTe MOJIIPHYIO Maccy SKBHBaJICHTa METaJlIa, €CJIM M3BECTHO, YTO B €r0 OKCHJIE
coxepxutcs 60 % u 39,2 % kucnoposa.



MCTO)II/I‘ICCKI/IC PEKOMCHAAINU JJIA CTYACHTOB CTOMATOJIOTUICCKOT'O (baKyaneTa 10 JUCIHUIITIMHE «XUMMUS»

Martepuanabl 1JI CAMONOATOTOBKH K JIA00pPaTOPHOMY 3aHATHIO Ne2
Pazgen: @u3nKO-XMMHUYECKHE OCHOBBI POTEKAHUS XUMUYECKUX PeaKUuil B yCJI0BHUAX
OpraHmu3ma. JjieMeHThl XHMUYeCKOH TePMOIMHAMUKHU, OMOIHEPTreTUKH U KUHETUKH

Tema: OCHOBBI TEPMOXMMHYECKHUX pacuyeToB. OnpeaeeHne YJHTAIBINI XMMUYECKHUX PeaKiuii
U KAJIOPHITHOCTH NMUIIEBBIX NPOAYKTOB. 3yyeHue papHOBecHii B TOMOTeHHbIX CHCTEMax Ha
npuMepe r’uIPpoJTUTHYECKHX MPOLECCOB

Bonpochl As151 caMONOATOTOBKH

1. Kakue BbI 3HaeTe TEPMOJUHAMUYECKUE NTAPAMETPBI M TEPMOIUHAMUYECKUE (DYHKIIUN COCTOSTHUA?

2. IlepBoe HaYanO TEPMOAMHAMHUKH.

3. Yro Takoe cranAapTHbIe ycnoBusA? CpaBHUTE C HOPMAJIbHBIMU YCIOBUSMHU.

4. ®U3NYECKuil CMBICT BHYTPEHHEH SHEPTUHU ¥ SHTAIBITUN CHCTEMBI.

5. Uto Ha3bIBaeTCs CTaHAAPTHOM TEIIOTOW 00pa30BaHUs U CrOPaHUsI XUMUYECKOTO COCAMHEHHS?

6.Yto Ha3pIBaeTCs CTaHAApPTHOM sHTanmpnuell runparauuu? [laiite ompeneneHue 3HTAIBIMM PACTBOPEHUS.
Hamummre nx KonndecTBeHHBIE XapaKTePUCTUKHU ((POPMYIBI pacdera).

7. Tepmoxumus. 3akoH I'ecca. CnenctBus U3 3akoHa ['ecca.

8. DuTponus. Bropoe Hauano TepMOIUHAMUKH.

9. Kako#i cMpIcn mOHATHS «cBOOOgHas sHeprus ['mbOca» W kKak ¢ e€ yd4eToM ONpeNeNnTh BO3MOYKHOCTH
CaMOIPOU3BOJIBHOTO TeUeHUs peakuun? Jlaiite onpeneneHus 3K3eproHMYECKUX U 3HIEPTOHUYECKUX PEAKLIHM.
10. IlpumeHeHue 3aKOHOB TEPMOAMHAMHUKH JUIsl OHWOJNIOTMYECKHX CHCTEM. YKAKUTE KPUTEPHH
CaMOMNPOM3BOIBHOCTH OMOXUMHUYECKUX TpolieccoB. Kak ompezaensiercsi sHepreTHuecKasi HEHHOCTh MPOAYKTOB
nutanus’?

11. Xumuueckoe naHHaMH4YecKoe paBHOBecue. CKOPOCTh XUMHUYECKOM peakuuu. KonuuecTBeHHbIE
XapaKTepUCTUKH. BiusHue pa3nnvHbix pakToOpoB HA CMEIIEHHE PABHOBECHSI M CKOPOCTh PEAKIIHU.

IIncbMeHHBIE 3aJaHUA

1. [lepeunciure TEPMOUHAMHYECKUE TAPAMETPBI U TEPMOIUHAMHYCSCKUE (PYHKIIMU COCTOSIHUS.

2. [IpuBenute GOpMYITMPOBKY MEPBOTO Havajla TEPMOAMHAMUKHY, HAUIITUTE €I0 MATEMaTUIYECKOE BhIPAKEHUE.
3. TlpuBenute hopMynupoBKy 3akoHa ['ecca, MPOMILUTIOCTPUPYITE 3aKOH KOHKPETHBIMU TIPUMEPAMH.

4. Hanummre BbIpayKeHHE KOHCTAHT paBHOBecHs uis peakiuii:a)2NHz<>3H,+Ny; 6) Fe;0,+4C0<«>3Fe+4CO0,.
5.Hamumire BoIpakeHUe KOHCTaHTBI paBHOBecHs st peakimu: 3Fe,03+H<>H,0(nap)+2Fe;0,.

3amaun

1. PaccunraTh M3MEHEHHE JHTPONHHU, dHepruu [nOOca W SHTAIBINH CUCTEMBI B MPOIECCE YCBOCHUS B
OpraHu3sMeE 4Ye€JIOBE€Ka Caxapos, KOTOpBIfI CBOJHUTCA K €€ OKHCJIICHHUIO:

C12H22011 (K) + IZOZ(F) —)IZCOZ (F) +11 Hp_o (K)

BeIlIeCTBO AH 02981 AG®° 208, AS 02981
k/x/mMone  kJx/mMons  JIx/(Moiib-K)
C12H201; (x) -2220,867 -1529,67 359,824
O,(t)(mmaromusrit) 0,000 0,000 205,17
COy(1) -393,777 -394,644 213,82
H,0(k) -286,021 -237,404 70,00

2. HenaBuumu m3mepenusimu Beanund AH © u AG® mns ruaposinza AT® Obuto 1mokas3aHo, 4TO IpH 36°C u
¢uznonornyeckux 3HaueHusIx pH onHu paBHBI cooTBeTcTBeHHO - 4800 1 - 7000 xkan/monb. Beruucnure
BenmmuuHy AS ° Juis TeX ke ycnoBui. KakoB cMbICT TOro, 9To AS MMeeT MOJIOKHUTENbHOE 3HAUeHHe?
3.HeiicTBeM KakuxX (PaKTOpPOB MOXKHO CMECTUTh PaBHOBECHE XHMHUYECKOW peakuuu BrpaBo? Peaxums
npotekaeT 1Mo ypaBHeHHUIO: No(T)+0,(T) <>2NO(r), AH>0. 3MeHeHneM Kakux mapaMeTpoB MOXKHO JOOUTHCS
CMeEIICHHS paBHOBECHUS B CTOPOHY 0Opa3oBanus okcuzaa azora (11)?

4. KoncTtanTa paBHOBECHS pEaKIIuu

CH3COOH + C,HsOH = CH3;COOC;Hs + H,0O paBna 1. Beranciaure paBHOBECHBIC KOHIICHTPAIIUH BCEX
KOMIIOHEHTOB cHUCTeMbl, eciu HayanbHble KoHUeHTpauuu CH3COOH u C,HsOH cooTBeTCTBEHHO paBHBI 2
MOJIB/TT ¥ 1 MOJIB/II.

5. CpeanecyTouHas OTPeOHOCTD B O€JIKAX, dKUPAX U YIIIeBOaxX JJIs CTYJACHTOB-MY)KYUH COCTABIISET
coorBercTBeHHO 113, 106 m 451 1, 115t ctynenToB-xeHmuH — 96, 90 u 383 r. KakoBa cyrouHast moTpeGHOCTD
CTYJICHTOB B 3HEprun?
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Marepuajbl A1 CaMONOATOTOBKH K JIAG0PATOPHOMY 3aHATHIO Ne3

Pa3zgen: Yuenue o pacTrBopax. KJ’IaCCI/I(l)]/IKaIII/IH BE€IIECTB, OCHOBaAHHAdA Ha IpUpoOAE
MEPEHOCUMBIX YaCTHUIL

Tema: CnnocoObl BhIpakeHHUsl KOHIEHTPAIUM BellecTB B pacTBopax. [lpuroroBiienue
PacTBOPOB € 3a]aHHOI KOHIleHTpauuei. [lepexoa oT 0IHOr0 BIa KOHUEHTPALMH K APYTroMy.
IHonsitue o pH

Bonpocs! 1J1s1 caMONIOATOTOBKH

1. JlaiiTe ompeneneHUuss OCHOBHBIM IOHSTHSM: PpPacTBOPUMOCTb, pPacTBOp, PacTBOPHUTEIb,
pPacTBOPEHHOE BEILECTBO, KO3(PPUIMEHT pacTBOPUMOCTH, TMAPATHI, KPUCTAIOTUAPATHL. MOXHO T
cuMTaTh, 4YTO OOBEM pacTBOpa paBeH cymMMe OO0beMOB ero kommnoHeHTOB? Kiaccudukanms
pPacTBOPOB.

2. Buapl konnentpamuid. Omnpepenenue U (HOpMyabl MOJSPHOW KOHILEHTPAIMH, MOJSUIBHON
KOHIIEHTPALMU, MOJSPHONW KOHIIEHTPALMHU SKBUBAJIEHTA, TUTPA PACTBOpA.

3. Onpenenenne cpeasl pacTBopa, popmyna pacuera pH. Bubl HHIUKATOPOB, MPUMEHSEMBIX JIJIS
OIIpeIeNIEHus Cpeibl pacTBOPA.

IIncbMeHHbIe 32 1aHUA

1. 3anumunTe GopMyy MOJISIPHOM KOHIIEHTPALIUH.

2. 3anummte GOpMyITy MOJIIPHON KOHIIEHTPAIIMY YKBUBAJICHTA.

3. anumute GopMyay MOJISIIBHOM KOHIEHTpALUK

4. 3anummre GopMyITy TUTpA.

5. CocraBbTe U 3anuiuTe HOPMYJIbl IEPEXoaa OT OJJHOIO BUAA KOHIIEHTPALUHU B JPYTOM.

3agaun

1. ConeprkaHue acKOpOMHOBOMN KUCIIOTHI B HACTOE IIUIIOBHUKA COCTaBisAeT 5,5 Mr B 1 j1. Beruncnutsb
MaccoBYIO 70J1t0 (%) acKOpOMHOBOM KUCIIOTHI B HACTOE?

2.Yemy paBHa MaccoBas J10JIsI pacTBOpa, mojydeHHas npu cMmemmBanuu 100 mMi pactBopa cepHOU
KHCJIOTHI ¢ MaccoBoi ponedt 40% (motHoctero 1,303 /M) m 500 mu 0,5M pacTtBOpa cepHOit
KHUCTOTHI (IMI0THOCTHIO 1,071/Mi1).

3. Paccuuraiite MossipHyto KoHIleHTpaluio 0,9%-Horo pacTBopa XJopuaa HaTpUs
(pusmnonornyeckuii pacTBOp), INIOTHOCTHIO 1 I/MIL.

4. Paccuwnraiite, kKakoi 00beM MepeKucH BoJIopoa ¢ maccoBoit noineit 40%, motHocThio 1,154 /M
notpedyercst 11 npurorosieHus 1400Mi pacTBopa ¢ MOJIIpHOI KOHLEHTpauuii paBHoit 0,15 Momb/11.
5. MoueBuny, Maccoit 3 r pactBopuiid B 200 T BoJIbl. BEIUHCINTE MOJISITEHYIO KOHIICHTPAIIUIO
MIOJIyYEHHOT'0 pacTBOpa.

6. PaccunraiiTe MOJISUIBHYIO KOHIEHTPALMIO pacTBopa opTohochOpHOM KHCIOTHI C MaCCOBOU J0JeH
30% u maoTHOCTRIO 1,18 r/MII.

7. PaccunTaiiTe MOJISIPHYIO KOHIEHTPALMIO SKBUBAJIEHTA pacTBOpa opToPocHOpHON KUCIOTHI €
MaccoBoit gomei 30% u mioTHocThio 1,18 r/™MIL.

8. Uemy paBHa MoJisipHast KoHIeHTparus skBuBaieHTa 0,04M pactBopa FeCl,,

9. Beruncnuts Tutp pactBopa KOH , ecniu ¢( KOH)=1 mons/m.

Berancnuts TuTp pactBopa Aly(SO4)s ¢ maccoroii nponeit Alx(SO4)3 30% u rumotHOCTBIO 1,1051/MI1.
10. KakoBa monspnas koHuentpamus sxkBuBanenta 0,01 M pactBopa Alx(SOa)s.

Paccuunraiite monsipayto kormeHTpanuio 40,0% pacTBopa cepHOM KUCIOTHI (MIIOTHOCTHIO 1,30 r/™mi).
11. Beraucnure, Kakyto Maccy BOJbI CIIEAYET JOOABUTh K pacTBOPY COJIM C MaccoBoit foeit 20%,
yT00BI NONTy4uTh 0,5 KT pacTBOpa TOH K€ COJIu, C MacCoOBOM JoJiel, paBHOU 15%.

Kakue maccer 10% u 45% pacTBOpOB cieiyeT cMemaTh, YToobl nosryuuts 200 r pacTBopa ¢
MaccoBoM nouei 22%

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

13. PaccuuTaiite pH pactBopa azoTHOM KuciaoTsl ¢ ©®=0,32%
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Marepunansl AJ151 CAMONOATOTOBKH K J1a0opaTopHOMY 3aHATHIO Ned

Pa3zgen: Yuenue o pacTrBopax. KJIaCCI/I(l)HKaIIHH BE€IIECTB, OCHOBAHHAdA Ha IpUpPoOAE
MEPEHOCUMBIX YaCTHUIL

Tema: Cnioco0OblI onpeesieHNs KOHIEHTPAUMH PACTBOPOB. TUTpUMeTpUYeCKUii aHAIU3.
OmnpenesieHne KUCIOTHOCTH OHOJOTHYECKUX KUTKOCTEH.

Bonpocs! 111 CaMONIOAT0TOBKHU

1. cnonp3oBaHue METOJIOB aHAJTUTUKU B COBPEMEHHOM MEJUIIMHCKON MPAaKTUKE.

2. TeopeTnueckrne OCHOBBI U IPAKTHYECKOE OCYIIECTBICHUE TUTPUMETPUUYECKOTO aHAIN3a B
meauuuHe. Ero otnnuus ot rpaBuMetrpun. TpeOoBaHUs K peaKIUsiM, HCIIOJIb3yEMbIM B
TUTPUMETPUUECKOM aHAIIH3E.

3.Cy1HOCTh KUCIOTHO-OCHOBHOI'O TUTPOBAHUS M 00J1aCTh €r0 IPUMEHEHHUS B UCCIIEI0BaHUU
OMOJIOrNYECKUX OOBEKTOB.

4. TutpoBanHble pacTBOpHI. [lepBruuHbIe 1 BTOpHUHbIE cTaHAapThl. CriocoObI IPUTOTOBICHUS
TUTPOBAHHBIX PACTBOPOB.

5. Touka sxkBuBaeHTHOCTU. CIIOCOOBI (PUKCUPOBAHUS TOUKHU SKBUBAIEHTHOCTH. YeM 00yClIOBIIEHO
3HaueHue pH B Touke sxBHBaeHTHOCTH? KakOBO COOTHOIIEHHE MEX 1Y TOUKOM HEHTPaIbHOCTH U
TOYKOM 3KBUBaJIEHTHOCTU? [loyeMy AJIs IPUTrOTOBIEHHS THTPOBAHHBIX PaCTBOPOB BCETAA
UCIIOJIb3YIOTCSI CUJIbHBIE KUCIIOThI UM CUJIbHBIE OCHOBAHUSI?

6. Uem 00ycioBIIE€H BEIOOP MHAMKATOPA IPH KUCIOTHO- OCHOBHOM TUTpoBaHHU? C 4eM CBSA3aHO
BO3HUKHOBEHHUE WHIUKATOPHON OLIMOKH TUTPOBAHUS?

IIncbMeHHbIe 3a1aHUA

1. Ilepeuncnute n3BecTHbIC Bam MeTO/bI KAYECTBEHHOI'O U KOJIMYECTBEHHOTO aHANIN3A.

2. IlpuBeiMTe KOHKPETHBIE IPUMEPHI UCTI0JIb30BaHUS AaHATUTUYECKON XUMHUH B COBPEMEHHOU
MEINKO-0MO0JIOTHYECKON MpaKTHKe

3. laiiTe onpeneneHre OCHOBHBIM MOHITUSAM THTPUMETPUUYECKOTO aHAJIH3a.

4. 3anuiunTe OCHOBHYIO PEAKIIMI0 METO/Ia KMCIOTHO-OCHOBHOT'O TUTPOBAHUS.

5. IlpuBenuTe npuMepsl BEIIECTB, KOTOPhIE MOKHO TUTPOBATh a) allUAMMETPUYECKH 0)
AIKATIMETPUYECKU?

6. Jlaiite onpeeneHre aKTUBHOM, OOIIEH W MOTEHIIUATBHONW KHCIOTHOCTH OMOJIOTHIECKIX
KUJKOCTEH.

3amaun

1. Ha tutpoBanue 5,00 Mi pacTBOpa cepHOM KUCIOTHI U3pacxonoBaHo 6,12 miu 0,0992 M pactBopa
KaJIUs TUAPOKCHA. Beluncinure MOJIIpHYIO KOHIIEHTPALMIO dKBUBajieHTa U pH pacTBopa KUCIIOTHI.
2. Hasecky 1,26 T xumuyecku yuctoi (X.4.) masesnieBod kucioTsl (H2C204: 2H70) pactBopunm B
MepHoi konbe emkocThio 100 cM®. Ha TUTpOBaHue 15 e’ IOJIy4EHHOTO pacTBopa nouuio 18,32 mn
pactBopa KOH Heu3BeCTHOW KOHIIEHTpauWu. BBIUMCINTH KBUBAJEHTHYIO KOHIEHTPAIUIO
pacTBOpa IaBeNeBON KUCIOTH U TUTP pacTBopa KOH.

3. HaBecka narpusa ruapokcuaa maccoi 1,13 r pacTtBopena B MepHOU konbe Ha 250 cm®. Ha
tutpoBanue 10 oM’ MIOJIyYEHHOI'0 pacTBOpa mouuio 8,8 cM® 0,1050 MOJIB-3KB/7T COISHON KHCIIOTEL.
Omnpenenure npoueHTHoe conepxanne NaOH B o6pasie.



MCTO)II/I‘ICCKI/IC PEKOMCHAAINU JJIA CTYACHTOB CTOMATOJIOTUICCKOT'O (baKyaneTa 10 JUCIHUIITIMHE «XUMMUS»

MarepuaJbl 1Jisl CAMONOATOTOBKH K JIa00pPaTOPHOMY 3aHATHIO NeS

Pazgen: Yuenne o pacrBopax. Kinaccudpukanus Bemecrs, 0CHOBAHHASI HA PUPO/IE
NMePeHOCUMbIX YACTHIL

Tema: CBoiicTBa BOAHBIX PACTBOPOB. PacueT KO/UIMTaTUBHBIX XaPAKTEPUCTHK OMOJIOTHYeCKHX
JKUAKOCTEH.

Bonpocsl 1J151 caMONIOATOTOBKH

1. KonnuratuBHbie CBOKWCTBA pacTBOPOB.

2. TlonmxeHue NaBlIeHUS HACBIIEHHOTO Mapa HaJ pacTBOpPOM. 3akoH Payns u cieAcTBHsl U3 HETO.
Kpuomerpuss u »0ynmuomerpus, o00OJIacTh NPUMEHEHUS OTHX METOJOB TPU ONPEICICHUN
MOJIEKYJISIPHBIX Macc OEJIKOB.

3. OTyinuue KOJUTMTaTUBHBIX CBOMCTB PACTBOPOB HEANIEKTPOIHUTOB U SJEKTPOIUTOB. KakoB cMBICI
HM30TOHUYECKOTO Kod(durmenTa?

4. Ocmoc. OcMmoTuyeckoe aaBienue. OT kakux (HakTOPOB 3aBUCUT OCMOTHYECKOE IaBJICHHUE?

IIncbMeHHBIE 3a7aHus

1. Kakue cBoiicTBa pacTBOPOB Ha3bIBAIOT KOJUIMraTUBHBIMU? [lepeuncnure ux.

2. IlpuBeuTe MaTemMaTuyeckue BelpaxkeHus 3akoHoB Baut-I'odda u Payns s pactBopos
HEDJIEKTPOJINTOB.

3. IlpuBeaure maremaTuueckue BbipaxkeHus 3akoHoB Bant-I'odda u Paynsa nis pactBopos
JJIEKTPOJIUTOB.

4. ITokaxuTe B3aMMOCBSI3b CTEIIEHU JUCCOLMALMU U U30TOHMYECKOro Koddduuuenra.

5. OxapakTepu3yiTe U30TOHUYECKUE, TUIIEP-U TUIIOTOHUYECKUE PACTBOPBI.

3agaun

1. IIpu kakoit Temnepatype Oyzaer 3amep3ath 5%-Hblil pacTBOp It0ko3bl? Ilpu kakoii Temmeparype
3aKUTUT?

2. Yemy paBHO ocmoTuueckoe naBienue 10%- Horo pactBopa riaokossl (p=1,09) npu remnepatype
37°C.

3. B 250 r Boasl pacTBOpeHO 1,6 I HEKOTOPOTrO HEANIEKTpoiHUTa. PacTBOp KpUCTaNIU3yeTcs MpH -
0,2°C. YUemy paBHa MOJIEKYJISIpHAs Macca paCTBOPEHHOTO BellecTBa’?

4. benok chIBOPOTOYHBIN adbOyMHH 4YeloBeKa MMeeT MossgpHyro maccy 69000r/mons. Paccunrarh
OCMOTHYECKOE JlaBieHne pactBopa 2 r 6enka B 100 M Boas! ipu 25°C B [1a.

5. TemmepaTypa 3aMep3aHMsi BOJHOIO pacTBopa caxapa pasHa —0,216°C. Berumciure
OCMOTHYECKOE JaBJIEHHME pacTBOpa IpU 3TOM TeMIiiepaTrype, €Cciau KpPHOCKOIMYecKass KOHCTaHTa
BoabI Kioo = 1,86, a umoTHOCTH pacTBOopa paBHa 1,01 r/mu.

6. MomnspHy0 Maccy JHMHIa ONPEAEISIOT 0 MOBBIIICHUIO TeMIlepaTypsl KureHus. Paccuwmraiite
MOJISIPHYIO Maccy JIMIUAA, eciau mpu pactBopeHuu 8,91 ero B 500r xmopodopma Temmeparypa
KumeHus: pactBopa noseicmiiack Ha 0,0726°C. (K xmopodopma = 3,63).



MCTO)II/I‘ICCKI/IC PEKOMCHAAINU JJIA CTYACHTOB CTOMATOJIOTUICCKOT'O (baKyaneTa 10 JUCIHUIITIMHE «XUMMUS»

MarepuaJbl 1Jisl CAMONOATOTOBKH K JIa00pPaTOPHOMY 3aHATHIO Ne6

Pazgen: Yuenne o pacrBopax. Kinaccudpukanus Bemecrs, 0CHOBAHHASI HA IPUPO/IE
NMePeHOCUMbIX YACTHIL

Tema: OcmoTH4eckoe faBjieHHe pacTBOPoB. M30ToHMpOBaHMe JIeKapCTBEHHBIX (hopm

Bonpocsl 1J11 caMONIOATOTOBKH

1. OcMoTnyeckoe AaBICHUE OJJICKTPOJIUTOB. BiusHHWE KOHICHTPAIMM W CTEICHH JIUCCOLHUAIINH
AJIEKTPOJIUTA HA BEIMYMHY OCMOTUYECKOTO JIABJICHUS.

2. buonornyeckoe 3Ha4eHUE ocMoca. I 'eMoIIHn3 1 I1a3MOJIU3 | JIN3UC KIIETOK.

3. OCMOJISITBHOCTD U OCMOJIIPHOCTD OMOJIOTHYECKHUX KHUIKOCTEH.

4. OHKOTHUYECKOE NaBJICHUE.

5. IToBTOpPUTH TEOPETUUECKHUE BOIIPOCHI 3aHATHH 1-5.

IIncbMeHHBIE 3a7aHus

1. Hepe'-II/ICJII/ITe HU30TOHUYCCKHEC PACTBOPLI, UCITIOJIB3YCMbBIC B MCAUILIMHE.
2. HpI/IBeI[I/ITC MMPUMEPLI UCITOJIB30BAHUSA B MEAUINHC THIICPTOHUYCCKUX PACTBOPOB.

3amaun

1. T'unepronmueckuii pactBop rinayoepoBoii comu (Na;SOs -10H,0) mcmons3yroT B METUIMHE B

KayecTBe ciaabutenbHoro. Paccunraiite, Kakoe OCMOTHYECKOE AaBlieHHE OyAeT UMETh pacTBOp ITOH

comu mipu 25°C, conepxamuii B 1 1 pactBopa 8 T Nay;SO, , ecniu KaKyIascst CTeIeHb JUCCOIUAIH

cynb(ara HaTpus paBHa 75%.

3agauu 1018 NOATOTOBKM K KOHTPOJILHOI padoTe

1. IlpoBepbTe, HET U yrpo3bl, uTo OKcuj azoTa (l), mMpuMeHseMblii B MeAMIMHE B KauecTBe

HapKOTUYECKOTO CPENICTBA, OyJIET OKUCIATHCS KHCIOPOAOM BO3/yXa /10 TOKCMYHOI'O OKCHJa a30Ta

(“) 2N20(r) + Oz(r) = 4NO(F)

2. OmnpenenuTe KaJOPUHHOCTH MUIIEBOrO Mpoaykra maccoit 350 T, cogepxarero 50% Bomabl, 30%
6enkoB, 15% xupoB u 5% yrieBoaos.

3. B memunuHCKON TpakTHke 4YacTo mojb3ytorcs 0,9%-ubiM pactBopom NaCl (p = 1 r/mn).
Bbruucnuth: 1) MOJIpHYIO KOHIIEHTPALIUIO 2) TUTP 3TOTO PacTBOpa; 3) Maccy COJiM, BBEJCHHYIO B
opranusM npu BauBaHuu 400 M1 3TOoro pactsopa.

4. YeMy paBHO OCMOTHYECKOE JaBieHHE 5%- HOro pacTtBopa Iioko3bl (p=1,09) npu temmneparype
37°C.



MCTO)II/I‘ICCKI/IC PEKOMCHAAINU JJIA CTYACHTOB CTOMATOJIOTUICCKOT'O (baKyaneTa 10 JUCIHUIITIMHE «XUMMUS»

MarepuaJbl 115l CAMOINOATOTOBKH K J1a00paTOPHOMY 3aHATHIO Ne7
Pa3zngen: OcHOBHBIE THIIBI XUMHYECKHX PABHOBECHI U MPOLECCOB KU3HEAEATEIbHOCTH

Tema: [IporosmTuyeckue papHoBecusi. MoHuzauus KUCJI0T U oCHOBaHUil. I3y4yeHnne cBOMCTB
Oy(depHbIx cucrem.

Bonpocsl 1J11 caMONIOATOTOBKH

1. CunbHble U cnadble JIEKTPOTUTHI.

2. [ToHsiTHE O KUCIIOTHOCTH PacTBOPOB. BoIOpoAHEIN MOKa3aTelNb.

3. [Iporonutuyeckass TeOpusi KUCIOT U OCHOBaHUI. UTO Takoe compsbKeHHash KUCIOTHO-OCHOBHAs

napa?

4. bydepnble cucTeMbl Kak 0OCHOBa n3oruapun opranu3ma. Tunbl bC. pH OydepHbIx cuctem.

5. Uro HazbiBaetcst OydepHOl eMKocThio cucteMbl? Kakumu ¢akropamu ompenensercs OydepHas

eMKOCTh? B kakux ciydasx oHa MakcuMaibHasi? Uto Takoe 30Ha OydepHOro neicTBus?

6.KakoBa Oumomorudeckas poiib 0y(hepHBIX CHCTEM B 00eCIIeYCHHH HOPMAaTbHOM
YKU3HEJEATEIbHOCTH YelloBeKa?

7. IonsiTre 00 anu03€ U AJIKAJI03¢ KaK O MaTOJIOTHYSCKUX COCTOSTHHSIX, IPUIMHAX UX

BO3HUKHOBEHUS U CIOCO0aX KOPPEKIUH.

ITncoMeHHbBIE 3aaHUA
1. Jlaiire noHsTHE 00 aKTUBHON KOHLIEHTPAIIMHA HOHOB B PACTBOPAX CHIIBHBIX 3JICKTPOJIUTOB.
3anummre GOPMYIIBI U BEIYUCICHUS HOHHOW CHJIBI pacTBOpa, K03((QUIIMEHTa aKTHBHOCTH.

2. Hanummre ypaBHeHHE peaknii HOHU3AIMA CEPHHUCTOW KUCIIOTHI M COCTAaBUTH BBIPAKCHHE

KOHCTAHTBl PaBHOBECHUS 3TUX peakiMi. B kakyro CTOpOHY cMemaeTcsi paBHOBECHE MPH J00aBICHUH

K pacTBOPY CEPHUCTOM KUCIIOTBHI PacTBOpa: a) XJIOPOBOAOPOJHON KUCIOTHI, 0) TUAPOKCUIa HATpus?

3. 3anuumre cXeMy aBTOIPOTOJIM3a BOABI, JaiiTe MOHATHE O KOHCTAHTE aBTOMPOTOIN3a BObI KW,
BOJIOPOJTHOM M THAPOKCHIBHOM ITOKA3aTEIsX.

4 TlpuBenuTte onpeneneHne KUCIOT U OCHOBAaHUN B COOTBETCTBHHM C NMPOTOJUTHYECKON Teopuei

bpencrena u Jloypu.

5. Chopmynupyiite ornpeieneHue U30rHIpUu.

6. Jlaiite onpenenenne Oydepusim cucremam. [IpuBeaure mo ofHOMY PUMEPY PA3TUIHBIX THIIOB

OydepHbIx cucTeM. ONUIINTE MEXaHNU3M JACUCTBUS KaKION M3 3TUX CHUCTEM.

7. Harmmmre MaremaTudeckoe BeIpakeHune ypaBHeHus [ 'ennepcona-I'accenp0axa uist pa3IuaHbIX

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

8. OnummmTe MeXaHU3M JICHCTBUS OMKapOOHATHOMH, (pochaTHOM, OEITKOBOM, FTeMOTJIOOMHOBOM
OydepHBIX cucTeM.

3agaun

1.BbuucianTh HOHHYIO CUITy PacTBOpa U aKTUBHOCTh MOHOB B pacTBOpE, 1 JTUTP KOTOPOTO COAEPIKUT

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

2. Beraucuts pH 0,001 M pactBopa KOH.

3.Beruucnuts pH, pOH 0,017 M pactBopa mypaBbunoit kuciotsl. K,(HCOOH) = 1,78 ‘107,

4. BerunciauTe KOHIIEHTPAIUIO BOJOPOA-HOHOB B OydepHOM pacTBope, coaepxkaiiem 0,01 momb/n
yKkcycHoU kucnotsl u 0,1 Mosib/1 HaTpus anerara.

5. Beraucnute otHotrenre [HCO3)/[CO;] B kpoBu (pH=7,4). K uemy yctoituusee pH 310ii cMecu — k
N00aBJIEHUIO KUCIIOTHI WM K JOOABJIEHUIO OCHOBAHUS?

6. Onpenemute pH pactBopa, conepxarrero 0,1 M adpenpun-ocHoBanus u 0,01M >deapun-

ruzpoxiopuaa Ha 1 11 pactBopa, eciau pKB(adenpuna)=4,64.

7. PaccunrtaTth eMKOCTh Oy(pepHOro pacTBOpa Mo KUCIOTe, eClU MpH 100aBieHuu K 50 M1 3TOro

pacTBopa 2 MJI COJSTHOM KUCIOTHI ¢ KoHLeHTparuen 0,8 monbs/a1 pH usmenutes ot 7,3 mo 7,0.



MCTO)II/I‘ICCKI/IC PEKOMCHAAINU JJIA CTYACHTOB CTOMATOJIOTUICCKOT'O (baKyaneTa 10 JUCIHUIITIMHE «XUMMUS»

MarepuaJbl 115l CAMONOATOTOBKH K J1a00paTopHOMY 3aHATHIO Ne8
Pa3zgen: OcHOBHBIE THIIBI XUMHYECKHX PABHOBECHI U MPOLECCOB KU3HEAEATEILHOCTH

Tema: Pegokc-TuTpoBanue B KIMHN4YeCKOH npakTuke. [loreHniuomerpruyeckoe TUTPOBaHUE
OMOJIOTHYECKMX KUIKOCTeN

Bonpocsl 1J11 caMONIOATOTOBKH

1.OCHOBHBIE MOHATHS IAEKTPOXUMHHU:

-4TO TaKO€ rajJbBaHruecKuil neMenT? Kak BO3HUKAET 31eKTPOIHbIN NOTeHIIHAI?

-OIPEAEIINTE MOHATHE CTAHJAPTHBINA 3JIEKTPOIHBIN OTEHIINAT,

-.B TAJIbBAHUYECKOM 3JIEMEHTE, COCTOALLEM U3 3JIEKTPOJIOB ME/Ib U LIMHK, ONPEAEIIUTE KaTOJ U aHOJ;
-Kak paccuuthiBaercs 3 C peakuuun?

2. KonnuecTBEeHHBIC XapaKTEPUCTUKH SJICKTPOXUMHUYECKUX MPOIIECCOB:

-KaKUM YypPaBHEHHMEM BBIPAKAETCS 3aBUCHUMOCTb 3JIEKTPOJAHOrO IOTEHLUHANA OT KOHLEHTPAau
BEII[ECTB, YUYACTBYIOIIMX B AJICKTPOIHBIX MpoIeccax?

-KaKHe 3JIEKTPObl Ha3bIBAIOTCA JIEKTPOJAMH CPAaBHEHUS, @ KaKue — MHAMKATOpHbIMU? [lepeunciaure
ux;

-4TO TaKOE BOJIOPOJHBII 3JIEKTPOA?

-PUBEIUTE YypaBHEHHWE M pacueta pH Owonormueckoil IKHIKOCTH TIPU  HCIIOJIb30BAHHUU
CTEKJIIHHOIO 3JIEKTPO/Ia;

ITncoMeHHbBIE 3aaHUA
1.3amummre B pabodyeM XypHaje METOJUKY BBITIOJTHEHHUS JIAOOPATOPHBIX pabOT M MOITOTOBHTE
JaHHBIE JJI1 BHECEHUS Pe3y/IbTaTOB YKCIIEPUMEHTA.
2. Hanmmmre ypaBHeHnue HepHcTa, agantupoBaHHOE 11 OMOJIOTHIECKUX CUCTEM.
3.Berancniute 3JIC cepeOpsHO-KaMHEBOTO TaIbBAHHUYECKOTO JJIEMEHTa, B KOTOPOM aKTHBHOCTU
HOHOB Ag+ u Cd*" cootBercTBEHHO paBubl 0,1 u 0,005Mo0B/71;
4.MO’HO M NPU CTaHJIAPTHBIX YCIOBUAX OKUCIUTH XJIOPHUI BOJIOPOJA A0 XJIOpa C MOMOIIBIO CEPHOU
KUCJIOTHI? OTBET MOATBEPAUTH PACUETOM AGozggl;
5.B kakom HarpaBiieHUU OyAeT MPOTEeKaTh PeaKIus
CrCl; + Br, + KOH — K,CrO4 + KBr + H,0 ?

3agaun

1.BelyucnuTh MOTEHIHUAT PEIOKC-CUCTEMBI, cocTosimer u3 Smi 0.1MmpacTBopa >KenTol KpOBSHOU
cosu 1 3mn 0,1M pacTBOpa KpacHoi kpoBsHOH conu. ¢°=0,360 B

2.CKOJBKO  DJIEKTPOHOB  y4acTBYeT B  OKHCIHMTEIHHO-BOCCTAHOBUTEIBHOW  pPEaKIUH, €CIU
S1C=0,1698 (¢°=0,110 B) u B cucteme okuciaeHHoi popmsl B 10 pa3 6oble BOCCTaHOBIEHHON?
3. OKUCIUTENbHO-BOCCTAHOBUTENBHOW cUCTeMBbl mnupyBaT-nakrar ¢°=0,1808. PaccuuTaiite
MacCOBYIO JI0JIt0 oKuciaeHHOU (opmbl B cucteme, eciiu DJIC B cpene ¢ pH=7,0 u 30°C pasen -0,22B.
B peakuuu ygactByer 2 3J1€KTpOHA;

4.0mnpenenuTe BeIMYMHY MOTEHIMaNa cepeOpsiHoro snektpona B 0,1M pactBope HUTparta cepebpa,
ecnu koddduimeHT akTuBHOCTH paseH 0,734, T=298K;

5.BeruncnuTe noTeHIMan cepedpsHOro 3JIEKTPo/1a, OMYIIEHHOT0 B HAaChIIEHHBIH pacTBop AgI
(Ks(Agl)=8,3-10"", T=298K, ¢°=0,33B).

6.BeruucnuTh moTeHunuan cepedOpsSHOro AMEKTpoJa B HacklleHHOM pactBope AgBr (Kmp=6-10
cojaepxariem, kpome toro, 0,1 mons/n 6pomuna kanus. (Oteet: ¢=0,14B)

7.BbIYMCIUTH AKTUBHOCTH HOHOB BOJOPOAAa B pPacTBOpE, KOTOPOM IMOTEHIHAl BOJOPOIHOTO
anekTposa paseH -82mB. (OtBer: 0,041 moinb/m)

—13),



MCTO)II/I‘ICCKI/IC PEKOMCHAAINU JJIA CTYACHTOB CTOMATOJIOTUICCKOT'O (baKyaneTa 10 JUCIHUIITIMHE «XUMMUS»

MatepunaJnsl 1J1s1 CAMONOATOTOBKH K J1a00paTOpHOMY 3aHATHIO Ne9
Pa3nes: OcHOBHBIE THIIBI XUMHYECKHX PABHOBECHH M NIPOLECCOB KU3HEAeATeJIbHOCTH

Tema: KotnuecTBeHHasi XapaKTePUCTHKA PACTBOPUMOCTH COeTHHEHHU. Y CJIOBHSI CMEIeHH S
reTeporeHHoOro paBHoBecusi. MeToabl OCaKIeHHs B JIAa00OPATOPHOM aHAJIN3e.

Bonpocs! 1J151 caMONIOATO0TOBKH

1. OCHOBHBIE TIOHATHS TEOPUHU TETEPOrCHHOTO MOHHOTO PaBHOBECHSI:

- YTO HA3bIBAETCSI PACTBOPUMOCTHIO, KOHCTAaHTOU pacTBOpUMOCTH? OT Kakux (pakTOpoB OHO 3aBUCHUT?
2.J1ns1 KaKuX BEIECTB MPUMEHSETCS MOHATHE KOHCTaHTa pacTBOpUMOCTH? Ha OCHOBaHMHU KaKoro
3aKOHa BBIBOAUTCS BhIpaskeHue Ks?

3.DaKkTOpEkI, BIUSAIOIINE HA TETEPOTCHHOE HOHHOE PAaBHOBECHE:

- Ha30BUTE (haKTOPBI, CMEIIAIOIINE T'eTePOreHHOE PABHOBECHE B CTOPOHY PACTBOPEHUS WU
00pa3oBaHUs OCAJIKa;

- KaK 4 IoYeMy Ha pacTBOpUMOCTH cynbhuaa Mapranmna (I1) Biausier qob6aBneHre B €ro HaChIIICHHBIH
pactBop comu Na,S?

- 00BsicHHTE, TIoueMy okcainat Kanbiust CaC,04 pactBopsiercst B HCI, Ho He pactBopsiercs 8 CH3COOH,;
- MOYeMy TP JICUCTBUH Ha pacTBOp cylb(harta mapranmna (I1) cepoBomopomom ocanok He odpasyercs,
a mpu AecTBUM Ccynb(uIoM HaTpusi obpasyercs?

- yeM OOBSICHUTB, uTO FES pacTBOpsiercs B constHOM Kucnote, a CUS - Het, a B a30THOH KUCTIOTE 00a
0caJika pacTBOPUMBI?

- KaK IOBJIMSET HAa paCTBOPUMOCTH OpomMuIa cepedpa qo0aBiIeHHE B pacTBOp OpoMua HATpusi?

ITncoMeHHBIE 3aJaHUA

1. JlaiiTe onpeneneHust HaCHIIIIEHHOTO, HEHACKHIIIIEHHOTO U MEPECHIIIEHHOTO PacTBOPA.

2. Onpenenure ycnoBust 00pa30BaHUs U paCTBOPEHHSI OCAJIKA;

3. 3anumuTe Kak MepeBEeCTH B PACTBOPUMOE COCTOSTHHE:

a) xJopua cepedbpa

0) kapOoHat cepebpa

B) kapOoHar 6apus

') TUAPOKCHJI LINHKA;

4. 3anuiuTe Kak cMecTUuTcs paBHoBecue B cucreme: MgCO; - Mo +CQ31'1pI/I no0aBneHUN
a) XJIOpua MarHus

0) CONSTHOM KHCITOTBI

B) NIpU HarpeBaHUU;

- 4TO TaKkoe nepeocaxeHre? Ha uem oHO 0OCHOBaHO?

5. Hanumure Boipakenue Ks mist Ag,CO3, Cag(POy),. MokHO Ji ¢ omoriieio KS xapakTepr3oBath
pactBopumMocTb Na;COs, K3POs.

3amaun

1. B 111 Boap! pactBopsiercs 4 10Mr cynbbuaa nuHka. Berauconts KS zqs,

2 Kakas u3 coneit AQCI uiu Agl 6omee pacrsopuma B Boae, AGCI wm Ag,CrO,4? Bo ckonbko pas?
3.BBIYHCIHTE PACTBOPHMOCTB COMU B MOJIb/1 1 1/, ecin Ks(Hg,Clz )= 1,32:107",

4.CKOJIBKO TPaMMOB MBbIIIbsKA cojepkuTcs B 0,571 HaCHIIEHHOIO pacTBOpa MarHuii aMMOHUs
apcenara, ecit KS(MgNH,ASO,)=3,2:1079?

5.Bremamaer nu ocamok kapOoHAaTa JTUTHUS MPH CMENIMBaHWU paBHBIX 00beMoB 0,1 M pacTBOpOB
xJopuza auTHs 1 kapoonara natpus? (Ks (Li,COs)=2,0-10%)

6.K onHOMY JIMTpY HACHIILIEHHOTO pacTBopa Opomuzaa cepedpa nmpubasuau 10 mit. pactBopa Gpomuia
kanmus (p= 1,1 r/mi) ¢ maccoBoit goner 10%. Ckonbko rpaMMoOB cepedpa B BHJIE€ HOHOB OCTAaHETCS B
pacTtBope?



MCTO)II/I‘ICCKI/IC PEKOMCHAAINU JJIA CTYACHTOB CTOMATOJIOTUICCKOT'O (baKyaneTa 10 JUCIHUIITIMHE «XUMMUS»

Martepuansl 1Jis1 CAMONOATOTOBKH K jJ1a0opaTopHomy 3aHsaTHIO Nel(
Pa3nes: OcHOBHBIE THIIBI XHMHYECKMX PABHOBECUH M NIPOLECCOB KU3HeAe TeJIbHOCTH

Tema: PaBHoBecHs B pacTBOpPax KOMILIEKCHBIX coeqnHeHuil. KosinyecTBeHHbIE
XaPaKTEePUCTHKHN YCTOMYMBOCTH KOMILIEKCHBIX COeIHHEeHUM

Bomnpocsl 1J151 cCaMONIOATOTOBKH

1. CocTaB ¥ CTpOCHHE KOMILICKCHBIX COCTUHCHUIA:
- KaK1€ COCINHCHUSA HAa3bIBAIOTCA KOMHJICKCHBIMI/I?

- OCHOBHBIE MOJIOXKEHUS TeoprH BepHepa;

- crpoenue KC (meron BC).

2. Csoiictea KC. YcToHYMBOCTE KOMIUIEKCHBIX HOHOB. Meanko-onoiornueckoe 3uauenue KC.
- YTO TaKO€ KOHCTaHTa HECTOWKOCTH U YTO OHA XapaKTePU3yeT B KOMIICKCHOM HOHE?
-TIPEICTABIICHUS O CTPOSHUHU METAIUIO(EPMEHTOB.

-MEXaHU3M TOKCHYECKOIO JACHCTBHS TSHKEIBIX METAJNIOB M MBIIIbSIKA. XeJIaTOTeparHsl.

ITncoMeHHbBIE 3aaHUA
1. Haiigure CTENEHb OKHUCICHHS W KOOPIMHAIMOHHOEC YHCIO KOMILIEKCOOOpa3oBaTels, 3apsj
komruiekcHoro uona B coenuneHusx [Co(NH3)s]Cls, Ko[Hgds], Ko[Cu(OH)4];
2. Hanmmre Hazpanus cieayromux koMiuiekcHbix coepunennit [ Co(NH;3)sCI]Cly, Ko[PtClg],
[Pt(NH3)2]Clo.
3. CocraBbre ypaBHeHusi auccormanuu KomiuiekcHbiXx coenuHenuit: [Pt(NH3)g]Cls, K3[Co(CN)s,
[Zn(NH3)4]SO4. 3anuiure BoipakeHHEe KOHCTAHT HECTOMKOCTH KOMITJIEKCHBIX HOHOB.

3amaun

1. KakoBa konuentpaius noHoB xeine3a B 0,001 M pactsope K3[Fe(CN)g]? (Ky= 10
2.BbruncinTe KOHIIGHTPALUIO HOHA — KOMILIEKcooOpa3zoBatens u auranaos B 0,01M pactope Kiag
N2l > Kiagenyg] = 1,41 - 107,

3.KakoBa xonnentpaiusi nonoB cepeopa B 0,08M pactsope [Ag (NH3),]NO3 conepxamiem 0,8
Monb/1 ammuaka? Kiag nhzyzt = 35,7 - 107

4 Tpowusoitnet au obpasoBanue AQCI , ecim k 151 0,01 M pactBopa [Ag(NH3)2]Cl no6asuts 0,1
moits KC1. Ky = 6,8 10®, Keager= 1,8 - 107,

-44)
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MatrepuaJbl 1J1sl CAMOINIOATOTOBKH K JiabopaTopHomy 3aHsaTHIO Nell
Pa3zngen: OcHOBHBIE THIIBI XUMHYECKHX PABHOBECHI U MPOLECCOB KU3HEAEATEIbHOCTH

Tema: KomniiekcoHoMeTprUyecKoe onpeaejeHue KOHIEHTPauii OMOreHHbIX MeTAJIJIOB H
IKOTOKCHUKAHTOB B IPUPOIHBIX Cpeaax

Bonpocs! 1J1s1 caMONIOAT0TOBKH

1. KoMIuiekcoHomMeTpus:

—CYIIHOCTh METOJla KOMIUIEKCOHOMETPHH: BUJBI, METOJIbI, YCIOBHS THTPOBaHUS, TPeOOBaHUS K
peaxkusM B KOMIUIEKCOHOMETPUH, OCHOBHOE ypaBHEHUE peaklny, padboune pacTBOPbI, UHIUKATOPHI;

— BEILIECTBA, ONPEAEIAEMbIE METOIOM KOMIIJIEKCOHOMETPHH.

2. Kakue coenuHeHHs Ha3blBalOTCd KoMIUlekcoHaMu? OT dYero 3aBUCHT YCTONYHMBOCTh
KOMILJIEKCHBIX CO€IMHEHUI?

3. Uro Takoe Tpunon b? KakoBbl 3HaueHHs KOHLIEHTpAaUUW TpWIOHA b B HUCHOJIB3yeMbIX
pactBopax?

4. TlpsaMoe KOMILIEKCOHOMETPUYECKOE TUTPOBAaHUE. Y CIOBUS NpuUMeHeHUs. OmnpeneneHnue TOUKH
HKBHUBAJIEHTHOCTH.

5. HWuaukatopel MeToAa KOMIUIEKCOHOMETpUU. MeXaHu3M HX JeHCTBUS, TpeOOBaHUS K
UHAMKATOpaM, HMHTEpBal Imepexojga okpacku. Ha uéMm ocHoBaH npuHUUMII JEHCTBUS U BBIOOD
METaJUIOMHIUKATOPOB?

6. Ha yeM 0CHOBaHO KOMITJIEKCOHOMETPHUYECKOE OMpeiesieHre 00MIen )KeCTKOCTH BOIbI?

7. IloueMy KOMIIJIEKCOHOMETPUYECKOE OIpEACICHUE HOHOB Co?*, Zn?*, Ni*" Cd*" mpoBomsr B
cpene amMmoHuitHOTO Oydepa?

ITncoMeHHBIE 3aaHUA

1.3anumrTe OCHOBHOE YpaBHEHHE PEAKIIMHM METO/1a KOMILJIEKCOHOMETPHUHU.

2. llpuBenuTe KOHKpETHBIE TIPUMEPHl NPHUMEHEHHUS KOMIUIEKCOHOMETPUU B  MEIUIUHE,
(bapMaleBTUYECKOM aHAJIN3€ U CAHUTAPHO-TUTHEHNYECKOM IIPAKTUKYME.

3amaun

1. Ha tutpoanue 20,00 mun pactBopa NiCl, mu3pacxomoBano 21,22 mu pactBopa TpwioHa b ¢
MOJISIpHOW KOHIeHTparuei sxBuBaneHTa 0,0413 monb-3kB/1. UeMy paBHa KOHIIGHTpAIMs pacTBOpa
(r/m) conu HUKENA?

2. IIpu ompenenenun >kene3a B mpode crounoit Boasl oobeMom 200,0 ma ero oxucnunu ao Fe (II),
OCaIWIM aMMHaKOM, OTIEJIMIM OCaJ0K OT pacTBOpa U IIOCJI€ PAacTBOPEHUS OCajJKa B COJISHOM
KHCJIOTE OTTUTPOBAIIN JKE€JI€30, n3pacxonosas 5,14 mia pactBopa DATA ¢ MonsipHOI KOHUEHTpaluei
skBuBajieHTa 0,01 Momb-3kB/11. PaccunTaiiTe 001yr0 KOHIIEHTPAIIMIO JKeJie3a B BOJIE.

3. Ompenenuth MaccoByto aomo (%) unauddepentHoix npumeceit B MgSO4-7H,0, ecnu mocne
pactBopenust HaBecku maccoit 0,2000 r marauit orrurpoBanu 14,64 mn 0,11 mons-3xB/1 DJTA.

4. XectkocTh Bonbl paBHa 4,35 mr-sks/n. Kakyro maccy coapl Heo0Xxonumo 100aBUTH K 1 M° o0
BOJIBI /11l YCTPAHEHUS KECTKOCTU?

5. Onpenenute oOIIyIO )KECTKOCTh BOJbI, B 1 11 kKoTOpo# comepxurcs Mg(HCO3), maccoii 60 mr u
Ca(HCO3); maccoti 48 mr.

6. Ha cyneOHO-xMMHYecKOe HCCIEe0BaHUE MOCTYMHI OMONOTHYECKU Marepuan (MeueHb, Maccoi
1,1xr). 5 nu301MpoBaHusl TOKCUKAaHTOB METOJIOM MUHEepain3auuu 06110 B350 200T H3MENBbYEHHOTO
NOCTYNUBIIET0 Marepuana. B pesynbraTte M301upoBaHMsS M3 OHOJIOIMYECKOr0 MaTepualia Maccou
200r meTogOM MHUHEpanu3aluMy ObUl TOJIydeH MHHepanu3aT. B pe3ynpTaTe MNpOBEIEHHBIX
UCCIIEIOBaHUM OBIJIO YCTAHOBJIEHO CoOJiepKaHHe B HeM cBUHIA. OIpenenuTh KOJIWYECTBEHHOE
coJlep’kaHue CBHMHIIA (B BHJE XJIOpHMJAa CBHHIIA) B MUHEpalM3aTe METOJAOM KOMILIEKCOHOMETPHH,
€CJIM Ha TUTpoBaHue ObUTO m3pacxomoBano 5 mi 0,1 monb-3kB/1 pactBopa Tpunona b. Paccuurars
coJiepKaHue CBUHIIA (B BUJIE XJIOpHa CBUHIIA) B OMOJIOTMYECKOM MaTepuale (meueHb maccou 1,1kr).
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Martepuansl 1J1s1 CAMONOATOTOBKH K J1a0opaTopHOMY 3aHATHIO Nel2
Pa3nesn: Xumus AucnepcHbIX cUCcTeM B (PYHKIIMOHMPOBAHNH OPraHU3Ma

Tema: HU3yuenue aacopOumu Ha copOeHTax pasju4HOi npupoabl. CBoiicTBa NMOBEPXHOCTHO
AKTHBHBIX BelLIECTB.

Bonpocs! 1J151 caMONIOATO0TOBKH

1. Yro Ha3wIBarOT rpanulieit paznena ¢gasz? [lo kakoMy Mpu3HAKY OHH KIIACCUDUITUPYIOTCS?
[TpuBenuTe mpUMepsl pa3IMUHbIX TPAHUI] pa3Jiena.

2. Yto Takoe aacopOent? IlpuBeanre npuMepsl MOJISPHBIX U HETIOJISIPHBIX a71copOeHToB? [l Kakux
1esei IpUMEHSIOT COPOCHTHI B MEUITNHE?

3. Hanumwure ypaBHenue I'ub0ca u omnpenennure 3Ha4eHUE MOBEPXHOCTHOM akTHBHOCTH i [1AB,
[TNAB.

3. Onpenenute (HakTOPbI, BIUSIONINE HA BEIMYNHY MOJICKYJISIPHOW U MOHHOH aicopOIuu.3.
Knaccudukanus BenecTs ¢ pa3inuHON MOBEPXHOCTHON aKTUBHOCTHIO.

5. JlaiiTe onpeneneHus: MOHHAs, HOHOOOMEHHas M u30uparenbHas agcopouus. [Ipasuno [Tannera-
QPasnca

6. Jlaiite onpeneneHusl TAKUM IOHATUSAM, KaK HOHUT, KATUOHUT, aHUOHUT.

7. Kakue QpyHKIHOHAIbHBIE TPYIIIBI BXOJIAT B COCTaB KATHOHUTOB U AaHUOHUTOB?

8. Kakue sBneHus jgexaT B OCHOBE XpoMaTorpagpuyueckoro aHamm3a?

9. Ilepeuncnure Buabl Xxpomarorpapuu. Kpatko oxapaktepusynre ux.

10.YkaxuTe 11€51ec000pa3HOCTh HCIIOIB30BAaHUA XPOMATOTpa)UIeCKUX METOIOB B MEIULINHE.

InceMenHbIe 3a1aHusA
1. IlpuBeauTe MpPUMEPHI MOISIPHBIX W HEMOIAPHBIX amcopOeHToB? IS KaKux MeaeH MPUMEHSIOT
COpOEHTHI B MEUIIMHE?
2. PacmosioxuTe HOHBI B TIOPSAIKE BO3PACTAHHS UX CIIOCOOHOCTH aJcopOUpOBATHCS:

3- - 2= -
PO, ,CI",SO; | F

2+ + +

3. Pacnionoxxute HOHBI B MOPSIKE BO3PACTAHMS X CITIOCOOHOCTH afcopOoupoBarbes: Ca“, AP , Na’,
K+
4. HanmmuTe cxeMbl HOHHOTO 0OMeHa ripu rponyckanuu pactBopoB NaCl, Ca(OH),, uepes
KAaTHOHUT U aHUOHMUT.

3amaun

1. Tlpoenute ananu3 copOunoHHOM crocoOHocTH kaTuoHOB xpoma (l11), xenesa (Ill), kobanbTa
(11) Ha KaonMHe, YUUTHIBasE OTPHUIIATEIbHBIN 3apsa agcopberTa. Crenaiite TeOpETUIECKUIT BHIBOJ
0 3aBUCHUMOCTH a/1COpPOLIMU MOHOB OT pajinyca.

2. CpaBHHTE aJCOPOLIMOHHBIE BOBMOKHOCTHU TaJIOTEHUA-UOHOB HA YTJI€, YIUTHIBAS MOJIOKUTEIbHBIN
3apsin ancopOenrta. CraenaiTe TEOPETHUYECKUN BBIBOJ OT 3aBUCHUMOCTU aJCOPOIMU HOHOB OT
panuyca.

3. Ouenurte aacopOIHIO KHCIOPOACOACPKAIINX AHWOHOB XJIOpa Ha OTPHUIATEIHHO 3apsDKEHHOM
aacopbente. CocTaBbTe JHOTPONHBIA PsI WOHOB U CHEJANTe TEOPETHYECKHUM BBIBOI O
3aBHCUMOCTH aJICOPOIIMM HOHOB OT MX 3apsija.
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MarepuaJbl 1J1s1 CAMOIOATOTOBKHM K JiabopaTopHomMy 3aHsaTHIO Nel3
Pazgen: Xumusi 1uCniepcHbIX cucTeM B QYHKIMOHUPOBAHUH OPraHU3Ma

Tema: KosuionaHble pacTBOpbI: moJyuyeHHe, cBoiicTBa. KuHeTMKa mpomecca KoaryJsimuu.
Koaryaupyromee geiicTBHe 3JIeKTPOJIUTOB.

BonpochI /151 caMONOATOTOBKH
1. Tlo xakuM mpU3HAKaM MOKHO KJIacCU(ULIMPOBATH AUCIIEPCHBIE CUCTEMBbI?
2. OmnpenenuTe arperaTHoe COCTOSIHUE TUCIIEPCHOM Cpenbl U AMCIEPCHOHHOW (Da3bl B cHCTEMax:
CYCII€H3HUs, SMYJbCUS, TYMaH, IIeHa, a3p030Jib.
3. K kakomy THITy OTHOCSTCSI CHCTEMBI C Pa3MEPOM YaCTHII:
a) 10°m, 6)10°%w, B) 10%%Mm.
4. BeibepeTe U3 mepeurcIeHHBIX THAPO(IILHBIC BElecTBa U THAPO(HOOHBIE 301: MOBEPXHOCTHO-
AKTHBHBIE BEIIECTBA, BRBICOKOMOJIEKYIIAPHBIE BEIIECTBA, 30J1b XJIOpUaa cepedpa, OeoK, 3011b 30J10Ta.
5.Kakue cBOMCTBa KOJIJIOUIOB OTHOCSTCS K MOJIEKYJISIPHO-KUHETUYECKUM?
6.JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY KOJUIOWUIOB, UCTUHHBIX PACTBOPOB M I'PYOOIMCIEPCHBIX
CHCTEM TI0 CIIEAYIOIINM ITapaMeTpam:
a) Mpo3pavyHoCTh; 0) nuddys3us;
B) OPOYHOBCKOE JBIKEHUE;
I') OCMOTHYECKOE JJaBJICHHE;
1) ONITUYECKHE CBOMCTBA;
€) pEoJIOTUYECKIE CBONCTBA;
) TEPMOJUHAMHUYECKAs] YCTOWINBOCTb.
7.KaxoBbl ycnoBus 00pa3oBanus ruipooOHOro KOLUIOUAHOTO pacTBopa?
8.0npenenure OCHOBHBIC (DaKTOPHI YCTOMYMBOCTH THUAPOGOOHBIX KOJUIOHIOB.
9.Chopmynupyitite npauno lynena-Iapau. Jlaiite ompeneneHue MOHATUSIM: MOPOT KOATYISAILINH,
KOaryJupyroImas CriocoOOHOCTh HOHOB.
10. IIpu kakoM 3HaueHUM {-TTOTEHIMANA!
a) HAaYMHAETCs Iepro]] OBICTPOI KOATYIISIIINN;
0) HaUMHAETCS IEPUOJ CKPHITON KOATyIAILINH.
11.0nummre KoaryJisiuio CMECSIMH 3JISKTPOJIUTOB, OTPE/CIIUB IMOHSATUS CHHEPTU3M, aHTarOHU3M U
aJJIATUBHOCTb.
12. JlaifTe onpeesieHne MOHATHS: KOJIJIOWIHAS 3aIUTa, MOSICHUTE MEXaHU3M €€ JIeHCTBHUS.

ITucbMeHHbIE 3aJaHUS
1. Kakue wonsl smektponutoB: KySO4 AlCl;, BaCly, Ks[Fe(CN)g], NaCl Oyayr BbI3bIBaTH
KOATyJISIIHIO:
a) 3071 C MOJIOKHUTENHHO 3apsHKEHHON TPaHyIoi;
0) 30115 C OTPUIIATEIHLHO 3aPSKEHHOM TPaHyJIOM.
2. Pacronaoxure NOHHI:
a) AI** Ba**, Na*
6) SO4> CI', [Fe(CN)e]*
B TIOPSIIKE BO3PACTAHUS KOATYJIHPYOIIECH CITOCOOHOCTH Ha MPOTHBOITOJIOKHO 3apsKEHHBIC TPAHYIIBL.
3. [IpuBenuTe CTPOCHUE MULIEILI:
a) cyab(du1a MBIIBSIKA, TOTYYEHHOTO TI0 PEAKITNH:
2H3As03 + 3H,S — As;Szd +6H,0
0) cepsl, moydeHHoOU okuciienneM H,S: 2H,S + SO, — 3S + 2H,0
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MarepuaJbl 1J151 CAMONOATOTOBKH K JiabopaTopHoMy 3aHsaTHIO Nel4
Pazgen: Xumusi 1uCniepcHbIX cucTeM B QYHKIMOHUPOBAHUH OPraHU3Ma

Tema: CBoiicTBa pPacTBOPOB  BbBICOKOMOJIEKYJSIPHBIX  coequHeHuii. CTyaHuM, rejiu.
I'py0oaucnepcHble cUCTEMBI: CyCIIEH3MHU, IMYJIbCHH, A3PO30JIH, NACTHI

Bomnpocsl 1151 CaMONIOATOTOBKH
1. Bsicokomonexynspubie coeaunerns (BMC). Knaccuduranus BMC.
2. Ocobennoctu pactBopennsi BMC. Cnenuduieckue cBoiictBa pactBopoB BMC.
3. Mexanm3m 3actyaneBanus pactBopoB BMC. IlpuHimn BbicanuBaHus OWOMOIMMEPOB W3
pacTBOpOB;
4. SIBneHue KOJUIOWMTHOM 3aIlIUTHI.
5. OcCHOBHBIE CBOWMCTBa AMYJbCHUH, CYCHEH3HH, a’po3osiel. CynrHOCTh siBIeHUsT oOparieHus (a3
SMYJIbCUHU.
5. Ponb Guomnonumepos B mpoiiecce sKU3HEACITeIbHOCTH; OMOJIOTHYECcKasi POJib IMYIbCHIA.

ITncoMeHHbBIE 3aaHUA
1. 3ammummre onpenencane MIT Genka. [Ipuenurte mpumeps DT HEKOTOPHIX OSIIKOB.
2.3anuimTe CXeMaTUYHO IMYJIbCUU TUIA M/B U B/M.

Marepuanbl JJI CAaMONIOATOTOBKH K JiaopaTtopHoMy 3aHATHIO NelS
Pa3zgen: Teopernueckne 0CHOBBI OMOOPTraHNYECKON XUMMHU

Tema: Kiaccupukanusi 1 HOMEHKJIATYPa OCHOBHBIX KJIACCOB OMOOPraHMYeCKUX COeIMHEeHM.
Crepeonzomepusi opranudeckux coeguHenuii. Tayromepusi.

Bomnpocs! 1151 CaMONOATOTOBKH
1. IlpuBeauTe KinaccUpUKAIMIO OpraHMYecKuX coeauHeHui. Jlaiite onpeaenenue GyHKIMOHAIBHON
rpyIIe, XapakKTEPUCTUYECKOU IPYIIIIE, POJJOHAYAIBHON CTPYKTYpE.
2. Ilo xakuM KpUTEPUSAM HA3bIBAIOT OpraHUUECKne coequHeHus no HoMmeHnkinartype MIOITAK.
3. PeakunonHass criocOOHOCTh OPTaHMYECKUX COCNWHEHHHA. DJEKTPOHHBIE Y(P(PEKTHI 3aMECTUTENCH.
JlaiiTe onpenenenns MEeKTPOHOJOHOPHBIM U 3JIEKTPOHOAKIENTOPHBIM 3aMECTUTEIISIM.
4. MW3omepusi kak (yHIaMEHTAJIbHOE CBOWCTBO OpraHWYeCKMX coenuHeHuid. [IpuBemute BUABI
W30MEPHH, IOKA)KUTE HA IPUMEPAX COECTUHEHHM.
5. [laiiTe onpeneneHne CTpPYKTYpPHOU H30MEPHUH.
5. Maiite onpeneneHre KoHGOpMaIMOHHBIM H3oMepaM. Kak MOXHO X 0TOOpa3uTh B IPOCTPaHCTBE?
Bce 11 opranndeckue coeiMHeHNs 0071a1al0T KOH()OPMALIMOHHBIMU U30MEPaMU.
6. Jlaiite onpenenenue KoHpUrypamoHHbIM n3omepam. [IpuBeaure npumepsl.
7. Haiite ompeneneHue MOHATHIO TayTOMEPUU OMOOPraHMYECKUX COEIUHEHHH, YKaXXUTe BHJIbI
TayTOMEPHBIX U30MEPOB, IPUBEANTE IIPUMEPBI.

IIncbMeHHBIE 3aJaHUA
1. AMUHOKHCIOTa METHOHUH BXOIHUT B COCTaB OOJBIIMHCTBA OEIKOB U CIY)XUT HCTOYHHKOM
METUJIBHBIX TPYNI B OMOCHHTETHYECKUX Mpoleccax. Ha3BaHMe METHOHMHA IO 3aMECTUTEIbHOMN
Homenkinarype WIOITAK: 2-amuHo-4-MeTminTuoOyTaHoBas Kuciora. Hanummre cTpyKTypHYIO
bopMyily METHOHHHA.
2.YkaxuTe 3J1eKTpOHHbIE 3()(PEKTh 3aMecTuTeNIel B COSTMHEHUSX

CHZZCH-NOZ, CH3'CH:CH2, C2H5-OH, C2H5-NH2, CHQZCH'CHZCHZ.
3.[aliTe onpenenenre MOHATUS «conpsbkeHUe». Ha3oBUTe BUJ CONPSIKEHUS B MOJIEKYJIAX aHWUIIMHA,
¢denona, Oyraguena- 1,3, uzonpena CH,=C(CH3)-CH=CH,.
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4. Jlaiite ompenesieHUE TOHATUS  «apOMAaTHYHOCTH». IloKakUTe COOTBETCTBUE KPUTEPHUIM
ApPOMATHYHOCTH CIEAYIOIINX COSTUHEHU: HadTalHa, aHTparieHa, (PeHaHTpeHa, MUpposa, THodeHa,
dypana, mupHIMHA, NUPUMHAMHA, WMHJA30J1a, mypuHa. Hammmure wux crpoenue. [IpuBenure
3IEKTPOHHOE CTPOEHHUE MUPPOJIIBHOTO U MUPUAUHOBOTO aTOMOB a30Ta.
6. [Tonp3ysack MpPOEKIMOHHBEIME (GopMmynamMu HelomeHa, n3o0pa3ute KOH()OPMAIMOHHBIE W30MEPHI
MOJIEKYJT 2-TUPOKCHUITPOITAHOBOM KUCIIOTHI U 2,3 -TUTHAPOKCUOYTaHIUOBON KHCIIOTHI.
7. Tlonp3ysace ¢opmynamu Duinepa, HANWIIATE CTEPEOM3OMEPHI 3-aMUHO-2-TUAPOKCUOYTAaHOBOU
KHUCJIOTBI. Y KaKUTE SHAHTUOMEPHI U JUACTEPEOMEPBHI.
8. CocraBbTe (hOpMYITBI KETO-EHOIBHBIX TAYTOMEPOB JJIS CIACIYIOIIUX MOJICKYJI:
-3-0KCcOOyTaHOBasI KMCIIOTA;
-OKCOIIPOIIaHOBAsI KUCIIOTA;
9. CocTaBbTe NTaKTUM-JTAKTAMHbBIE TAYTOMEPHI U1 CIACAYIOIINX MOJICKYIL:
-2-TUPOKCU-4-aMUHOTIMPUMUIVIH,
-2,4-TATUAPOKCUTTUPUMHUIUH.
10. CoctaBbTe MPOTOTPOITHBIE TAYTOMEPHI JJIsl COSAMHEHUI: UMUI030]1, a/ICHHH.

3agaun
1.Kopu4Hasi KHCIOTa B BBICIIMX PACTEHUSIX YYacCTBYET B OMOCHHTE3€ MHOTUX PACTEHHH, U3 KOTOPBIX
NUTMEHTHl U TaHUHBI MPUMEHSIOTCS KakK JIeKapCTBEHHBbIE BellecTBa. Hamummre crpoeHue TpaHc-
nzomepa kopuuHoil kucinorsl CgHs-CH=CH-COOH, 00603HaubTe B HEM CONPSIKEHHYIO CHUCTEMY,
YKa)XHUTE BUJI ¥ 3HAK AIEKTPOHHBIX (D (PEeKTOB KapOOKCHIBHOM TPYIIIBL.
2. Kakne koH(pOpMaluu MPUHIMAET MOJIEKYJa 2-aMUHOSTAHTHOJIA B PE3YJIbTAaTe BPAIICHUS BOKPYT
cBs3u C-C? M3o0pa3ute UX ¢ MOMOIIBIO IpoeKUnOoHHBIX (opmyn Heromena. OxapakTepusyiTe ux
HHEPreTUUECKYIO IEHHOCTb.
3. Kakas wu3 yuwactByroumx B 1ukie KpeOGca kapOOHOBBIX KHCIOT —  si0JI04Has
(rugpokcuOyTananoBas) win ¢ymapoBas (TpaHC-OyTEHIMOBAs) — CIOCOOHA CYILECTBOBaTh B BMJIE
napbl SHaHTHOMepoB? Hanummre GopMysl.

MartepuaJnbl AJis1 CAMONOATOTOBKH K J1a0opaTopHoMy 3aHATHIO Nel6
Pa3nen: Teopernueckne 0CHOBbI OMOOPTraHNYECKOH XUMHH

Tema: KuC/I0THO-OCHOBHBIE CBOICTBA OCHOBHBIX KJIACCOB OHOOPraHMYeCKHX COeIMHEHHIA.
3aBHCHMOCTH KHCJIOTHOCTH OT Pa3JHYHBIX (AKTOPOB.

Bonpocs! 111 cCaMONOAT0TOBKH

1. KucaoTHO-OCHOBHBIE CBOMCTBA OPraHUYECKUX COEAMHEHUH 110 Teopuu bpeHcrena. @akTopsl,
BIIMSIOLINE HAa KUCIIOTHBIE U OCHOBHBIE CBOMCTBA.

2.KucrnoTHO-0CHOBHBIE CBOMCTBA OPraHUYECKUX COETMHEHUH 10 Teopuu JIptonca. Ykaxure
IPUHLMIIAATIBHBIE OTINYNA Teopuu JIpronca n bpencrena.

3.C ueM CBS3aHO JEJIEHNE KUCIOT U OCHOBaHUM JIbrounca Ha )KeCcTKie U MITKue?

IIucsmeHHbIE 321aHUA

1.laiiTe onpeneneHne KUCI0TaM U OCHOBAHMSIM € ITO3ULMU MPOTOJIMTUYECKON Teopun bpercrena.
2.IlokaxxuTe Ha mprUMepax 0Opa3oBaHUE COMPSHKEHHBIX KHUCIOTHO-OCHOBHBIX Tap.

3.CocraBbTe ypaBHEHHS MOHM3AallMM B BOIHBIX pacTBOpax 3TaHOJA, YKCYCHOM KHCIOTHI, (eHoia.
Hanummre BbipaxeHust Is1 KOHCTaHT KUCIOTHOCTHU M MOKa3aTelisl KUCIOTHOCTH.

4.Ilonp3ysiCh 3HAYEHUSAMH NIOKAa3aTeNIeH KUCIOTHOCTH, PACIOJIOKUTE HUKE NIEPEUNCIIEHHBIE KUCIIOTBI
B MOpsAJIKE YOBIBaHMS KUCIIOTHBIX CBOMCTB: (DEHOJI, 3TaHOJI, aCKOPOMHOBAs U OEH30MHAsI KHCIIOTA.

5. CocraBbTe ypaBHEHHUS HMOHH3ALMM B BOJHBIX pPacTBOpaX METWJIAMMHA, AHWIWHA, NUPHUJNHA,
NUPUMHUJIMHA W MO4YEBHHbI. Hamummre BbIpakeHHs N7 KOHCTAHT OCHOBHOCTH M IOKa3aTels
ocHOBHOCTH. Ilonb3ysice 3HaueHussmu pKB mimm pKppt pacnosnoxkute ux B psja M0 YBEIMUEHUIO
OCHOBHOCTH.
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6.ITepeuncnure GakToOpsl, OT KOTOPBIX 3aBUCAT KUCIOTHBIC CBOMCTBA OPTAaHUYECKUX COSTUHEHUH.
7. Ot Kakux (paKTOPOB 3aBUCIT OCHOBHBIC CBOMCTBA OPraHUYECKUX COCTUHEHHIA?

8. Kaxkue COCAUHCHHNA C TOYKH 3PCHHUMA HpOTOHHTquCKOfI TCOpUU KHCIOT U OCHOBaHUI MOYKHO
Ha3BaTh ampoTepHsiMu? [IpuBenuTe NpUMEpHI, YKAKHUTE KUCIOTHBIE W OCHOBHBIC IIEHTPHI.
9.0T1HecTUTE MNEPCUUCIICHHBIC COCAMHCHUA HJIM 4YaCTUIbl K KHCJIOTaM HWJIW OCHOBAHHAM JIprounca:
CH,=CH,, AICls, CgHg, Fe™, C,HsOH, CH3SH, Mg*?, C,HsNH,, H,0.

3agaun

1. Kak u3mMeHst0TCst KUCIOTHBIE CBOMCTBA COCIMHEHUM B CIICYIOIINX PSIaX:

MypaBbUHasA KUCJIOTA — YKCYCHasl KUCJIOTa — IPOIIMOHOBAs KUCIIOTa — MacCJsiHast KUCIIOTa;
IIPOINIAHOJI — STHWJIEHIJIUKOJb — TJIULEPUH;

STUJIAMUH - 3TAHOJ— STUIMEPKAIITaH;

YKCYCHasl KMCJIOTa - O€H30lHas KUCIIO0Ta;

OeH30iHas KHCIIOTa — M-HUTPOOCH30MHAs KHCIIOTA — MT-METUIOCH30MHAs KUCIIOTA;
MIPOTIAHOIT — 2-XJIOPIPONAHON — 2,2-TUXJIOPIIPOIIAHOIL.

OtBer o0ocHyiiTe.

2.Pacrmionioxxute coeTuHEHUS B TIOPSAKE YOBIBAHUSI OCHOBHBIX CBOWCTB:

-METWIAMHH, TUMETUIIAMUH, TPUMETUIAMUH, AMMHAK;

-BOJ1a, 3TAHOJI, ITUJIAMUH;

-3TWJIAMUH, aHUJIUH;

-aHWINH, [I-METUJIAHWINH, T-HUTPOAHUJIMH.

OTtBet 060CHYHTE.

3.PykoBoactBysicy npuniunom JKMKO, coctaBbTe cxeMy B3aUMOJICHCTBUS MPOMIITHOIIATA HATPUS
C U30MIPONMINOINUIOM.

Bonpocs! 11 caMONIOATOTOBKH K 324€Ty

1. IlpenmeT u 3a1aun XUMHUU B CUCTEME MTOATOTOBKH Bpaya.

2. OCHOBHBIE MTOHATHUA U 3aKOHBI XUMUU. KBaHTOBO-MEXaHUUYECKAst MOJIEb aTOMA.

3.Ilepuomuueckuii 3akoH W mepuogudeckas cucrema .M. MeHneneeBa. DIIEKTPOHHBIC THIIBI
3JIEMEHTOB (S-, pP-, d- u f-6;10ku). Teopus B.M.BepHanckoro IToHsATHE OHOTEHHOCTH XHMHUYECKUX
AJIEMEHTOB. XUMHUUYECKHE ACTIEKThI OXPAHBI OKPYKAOIIEH CPEBI.

4. XuMu4eckas CBs3b.

5. XMMHYECKU SKBUBAJIEHT BEILIECTBA.

6. [IpenMeT W METOIBI XMMHUYECKOH TEPMOJUHAMUKH. B3auMOCBs3p MEXIy npoleccamu oOMeHa
BEILIECTB U DHEPIUU B OpraHU3Me.

7. IlepBoe Hauano tepmoanHamMuku. 3akoH ['ecca. [IpumeneHune nepBoro Havyaia TePMOJIMHAMUKH K
ouocuctemam. Bropoe Hauano tepmoauHamuku. [IporHo3upoBaHue HAMPaBIEHUS CaMOIIPOU3BOIBHO
MPOTEKAIOIIUX MPOLECCOB B H30JUPOBAHHON M 3aKpPBITOM CHCTEMAxX; pOJIb SHTAIBIUWHOTO U
sHTponuitHOTO (hakTopoB. CtanaapTHas sueprus [ mb0ca peakuuu.

8. TepMoguHAMHUKa OTKPBITBIX CHCTEM. XUMHUYECKass TCPMOJMHAMUKA KaK TEOpPETHUYECKas OCHOBA
OnosHepreTHKU. [IpuMepbl SK3EpPrOHUYECKUX W JHIAECPTOHMYECKUX IMPOIIECCOB, MPOTEKAMIIUX B
opranusme. [loHsiTHE 0 TOMEOCTa3e U CTAllMOHAPHOM COCTOSIHUU KHUBOTO OPraHU3Ma.

9. IIpenmeT U OCHOBHBIE MOHATUS XUMUYECKOW KHHETUKU. XUMHUUYECKasi KHHETHKA KaK OCHOBA IS
M3Yy4YEHUSI CKOPOCTEH M MEXaHU3MOB OMOXUMHUUYECKHX MPOIIECCOB.

10. Pomp BOIBI M PAcTBOPOB B JKU3HENAEATENHHOCTH. CIOCOOBI BBIPAXKEHUS KOHIICHTPAIHH
PacTBOPOB U MEPEXO]] OT OJTHOTO U3 UCMOJIb3YEMBIX B MEIUIIMHE BUI0B KOHIEHTPALIMU K IPYTUM.

11. Tutpumerpudeckuii ananus. Mcrnonp3oBaHre TATPUMETPHUECKUX METOAOB B KIIMHHKE.

12. TepmoauHamuka pacTBopeHus. Ou3ndeckas 1 XUMUIECKasi TCOPHS PACTBOPOB.

13. PacTBOpHMOCTH Ta30B B KHUAKOCTSAX M €€ 3aBUCHMOCTh OT PAa3JIMYHBIX (PAKTOPOB.
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14. KonnuraTtvBHbIE CBOWCTBa pPa30aBICHHBIX PAcTBOPOB 3JEKTPOIUTOB. OCMOJSIIBHOCTh U
OCMOJIIDHOCTh  OMOJIOTMYECKMX JKHAKOCTeH M nepy3HOHHBIX pacTBopoB. IlpeacraBnenus o
NPUMEHEHUH B MEIHMIMHE U OMOJIOTUH 30YIHOMETPHH, KPUOMETPHH, OCMOMeTpuu. [ uro-, rumnep- u
U30TOHHYECKUE pacTBOpHL. M3oToHnuyeckuit ko3ddunuent. [lonsatus o6 n3oocMuu (3J1€KTPOITUTHOM
rOMEeOCTa3e).

15. DnemeHTBI Teopuu pPACTBOPOB dSIEKTPOJUTOB. CHIbHBIE M  Cla0ble 3JIEKTPOJIUTHL
DNEKTPOIUTHI B OPraHU3ME.

16. Kucnotel u ocHoBaHMsl. OCHOBHBIE MOJIOKEHUS TEOPUU KUCIOT M OCHOBaHUM bpeHcrena-
Jloypu, OCHOBHBIE TIOJIOKEHUS TEOPUU KUCIIOT U OCHOBaHMM JIprouca.

17. BydepHble cUCTEMBI — OCHOBHBIE PETYJISATOPHI IPOTOJUTHYECKOIO TOMEOCTa3a B OpraHU3Me.

18. T'ereporeHHble peakIMW B pPacTBOpaxX OHIIEKTPOJUTOB. Peakimu, Jexaimye B OCHOBE
00pa30BaHuUs HEOPraHUYECKOT0 BELECTBA KOCTHOM TKaHU - TMIpoKcuadocdara KanbLus.

19. CtpoeHne KOMITJIEKCHBIX COSAMHEHH: IEHTPAIbHBIA aTOM M JIMTaH/bl, KOOPIMHAITMOHHOE
YHUCJIO U JEHTATHOCTb, BHEIIHSAS W BHYTPEHHAA KOOpAMHAIMOHHAs chepa. DU3MKO-XUMHUYECKHUE
HPUHIUIBI TPAHCTIOPTA KUCIOPOIa TEMOTIO0MHOM. MeTalio-Iuran il TOMEeOCcTa3 U IPUIHHBI €T0
HapylleHusa. MexaHu3M  TOKCHMYECKOrO  JEHWCTBHSA  TSDKEIBIX  METAUIOB M MBILIBSKA.
TepMoanHaMHUYeCKUE IPUHLIUIIBI XEJIaTOTEPAUH.

20. OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE (PEIOKC) peakuuu. MexaHu3M BO3HUKHOBEHUS
AJIEKTPOJIHOTO U pefoKc-oTeHuanoBs. Y pasHenus Hepucra-Ilerepca. oHcenekTUBHbBIE 37IEKTPO/IBI;
UX MCIIOJIb30BaHME JUI1 U3MEPEHUs KOHLEHTPAIMU HOHOB BOJIOPO/ia (CTEKIITHHBIN 3JIEKTPON), Kaus,
KaJIbLUsl, HATPUS B OMOKUIKOCTX. [loTeHImomMeTpuueckoe TUTPOBaHUE.

21. AncopOLMOHHBIE PaBHOBECUS U MPOLIECCHl HA MOJBMXKHBIX M HEMOJBM)KHBIX TPaHMLAX
pazmena ¢a3. M3buparenpHas ancopOums. 3HaYeHHE aJCOPOIMOHHBIX  IMPOIECCOB TUTST
KU3HEeeATeNbHOCTH.  (DPU3MKO-XMMHMUYECKHE OCHOBBI aJICOPOLIMOHHON Tepanuu, remMocopOuuy,
IPUMEHEHUS B MEUIIMHE HOHUTOB. XpoMaTorpadus.

22. Kiaccudukanus JucnepcHbIX cucteM. Jlumanus, snexTpoauanus, yiabTpaduibTpanus.
OU3NKO-XMMUYECKHE TPUHIMIBI (DYHKIIMOHHUPOBAHUS MCKYCCTBeHHOW mouku. Koarymsmms. Ilopor
KoaryJsiuuu u ero ompenenenue, npaswio [ynene-I'apau. Kuneruka Komnmounpgnas 3amura,
HenTU3aus.

23. Komnounusle ITAB; Ouonornyecku BakHble KostouaHble IIAB (Mblia, IeTepreHTsl,
JKEIYHble KHUCIOThI). OHKOTHYECKOE [aBJIEHHE IUIa3Mbl U CBIBOPOTKH KpPOBU. YCTOMUMBOCTH
pacTBOpoB OHoIonMMepoB. BricanuBanue 6MOMOIMMEPOB U3 PaCTBOPA.

24. buooprannyeckasi XMMus, ee npeamer, 3agaun. Kiaccudpukanus opraHM4eckux peakiuii u
peareHTOB. B3anMHOe BIUsHHE aTOMOB U CIIOCOOBI €ro Mepeaun B MOJIEKYJIax OpraHMYecKuX
COCTUHEHUH.

25. KHcnoTHOCTh U OCHOBHOCTh OpPraHMYECKHX coeAuHeHui. KucioTHo-ocHOBHBIE CBOICTBa
reTepOLMKINYECKUX COEAMHEHUH.

26. N3omepust OnoopraHMyeckux coeluHeHUi. buonornueckas pojib CTPYKTYpHOW M30MEpHH
OpraHMYECKUX COEeTMHEHUH (0-THAPOKCHU-, OKCO-, aMUHOKHCIIOTBI, PACIOJIO’KEHNE JIBOMHBIX CBS3EH B
MOJIMEHOBBIX KHUCIIOTaxX). JlMHaAMHueckass CTPYKTypHash H30MepHs (IIPOTOTPONHAas TayTOMepus) —
KETO-CHOJIbHAsI U JIAaKTUM-JIaKTaMHasl. 3Ha4eHHe TayTOMEpPHBIX NpeBpalleHuid B OMOJIOrMYECKUX
nporeccax.

27. Onrnyeckas m3omepus. OnTHyecKkask aKTHBHOCTh.. 3HAUYCHHE M30MEPHUU B  TPOSIBICHUH
TOKCHYECKUX CBOWCTB KCEHOOMOTHKOB IO OTHOIIEHUIO K OPraHU3MY YeJIOBEKa.

28. MexaHu3mbl OmoopraHudeckux peakiuid. [loHsTHS - cyOCTpar, peareHT, peaKIMOHHBIH
LEHTP.

29. Tumsl pa3pbiBa KOBAICHTHON CBSI3M B OPTaHUYECKUX COSAMHEHHX, 00pa30BaHNE AKTHBHBIX
IIPOMEXYTOUHBIX  YaCTHUL,  AJIEKTPOHHOE, IPOCTPAaHCTBEHHOE  CTPOEHHUE, (bakTopsl,
00yCIIOBIMBAIOIINE UX OTHOCUTEIBHYIO YCTOHYHBOCTb.

30. buoopraHuuyeckue COEAMHEHUS C CONPSHKEHHBIMH CHUCTEMaMu CBA3ei. Menuko-
OHMOJOrNYeCcKOe 3HaYeHHE apPOMAaTHYECKUX MeTEPOLIUKINYECKUX CUCTEM.
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31. Ilonu- u rerepoyHKIIMOHAIBHOCTh KaK OAMH M3 XapaKTEPHBIX NMPU3HAKOB OPraHUYECKUX
COCIMHEHUH, YYacTBYIOIIUX B IIPOLECCAX KU3HEACATCIBHOCTH M HCIOJIB3YyEMBIX B KadeCcTBE
JIEKAPCTBEHHBIX BELIECCTB.

3anaum (TUIIOBBIE) K 3a4eTy

1. BeluuciuTh MOJSPHYIO KOHIIGHTPALMIO ASKBHUBAJIEHTA U TUTP PACcTBOpA TMIAPOKCHUIA HATpPHS,
€CJIM Ha TUTPOBaHMUE 5 MII ero u3pacxoaoBano 6,1 mi pacrBopa HC1 ¢ C»= 0,1112 monb-3kxB/11.

2. Kakue xomuuectBa 90% u 15% pacTBOpOB cepHOM KUCIOTHI HAZO B3ATb, YTOOBI MOJYYHUTH
800r 40%-ro pactBopa?

3. BbuucauTh MOJSPHYIO KOHIEHTpaluio SKkBUBaneHTa 38% pacTBopa THAPOKCUAA HATPUS C
IUIOTHOCTHIO 1,41 r/em® .

4. Cxkonbko rpammoB kpuctaummdeckoro CaCl, - 6H,O mMapku «x.4.» W BOIBI HEOOXOIUMO JUIS TIPUTOTOBJICHUS
250 m 5% pactBopa (p=1,02 r/mi)

5. CozmepxaHue COJITHOM KHUCIOTBI B OKEIYJAOYHOM CcOKe uenoBeka cocrtasisieT 0,5%
Boruncnuts pH xenyno4Horo coxa, NpuHsB €ro INIOTHOCTh paBHOM 1.

6. Kakyio maccy maBeneBOil KHCIOTBl HY)KHO B3ATh, UTOObI Ha THUTPOBAHHE €€ MOILIO 25 Ml
pactBopa KMnO,4 ¢ C»= 0,0925 monb-3kB/1?

7. B 100 mn Boxmbl pactBopmim 0,5614 r cmecu BemiecTB, conepkamieit skeneso (III). Ha
TUTpOBaHUE 25 MJI pacTBOpa uzpacxoaosano 3,48 mi pactBopa tpuiona b ¢ C5= 0,0506 Monb-3KkB/11.
Onpenenure conepkaHue xKee3a B CMECcH.

8. 10 mn passenennoit Moun (1 : 25) ortutposanu 9,2 Ma pacTBopa HuTpata cepebpa ¢ CH= 0,0100 B mpuCcyTCTBUM
xpomarta kanus. Ckonpko rpammoB NaCl coaepxkurcs B 1 1 Hepa3BeIeHHON MOYH?

9. IlocTpouTh KpPUBYIO TOTCHIMOMETPHYECKOTO TUTPOBAHHUA W ONPEACTUTH MOJSIPHYIO
KOHIICHTpanuio sKkBuBaieHTa pactBopa HCI1, eciau mpu TurpoBanuu 10 Mil pacTBopa KHUCIOTHI
pactBopoMm NaOH ¢ C»= 0,1000 MOJTb-3KB/J MOTYYHIIN CICTYIOIINEC JaHHbIC:

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. Onpenenuth MOJSAPHYIO KOHIIEHTPALMIO PAacTBOpA caxapo3bl, KOTOPbI M30TOHMYEH KPOBU
pu 37° C.

11. PactBop, coaepxkamuit B 2 1 36 T IIIOKO3bI 0071a1a€T OCMOTHYECKUM JaBJICHHEM 2,8 aTMm
npu 69° C. Beramciutsb MOJISIPHYIO MacCy TJTFOKO3bI.

12. KakoBo ocmortuueckoe nasienue 0,3%-noro pactBopa NaCl mpu 37°C? Coxpansrcs 11
SPUTPOLIUTHI B TAKOM pacTBope?

13. Beruucnute Temneparypy 3amep3aHus pacTBopa, cogepikariero 100 r rimoko3sl B 0,5 11 BOABIL.

14. Tna3ma kposu 3amep3aer npu — 0,56°C. KakoBo ee ocMoTHIeckoe maBierue mpu 37°C.

15. BeruncinuTe HOHHYIO CUITy pacTBopa, conepikainero 0,02M CaCl, u 0,001M KCI.

16. K 100 mn xpoBu s usmenenust pH ot 7,36 no 7,0 mHago no6aButs 36 mu pactBopa HCI ¢
C5=0,0500 monb-3kB/1. PaccunTaiite OydepHyro eMKOCTh KPOBH IO KHCIIOTE.

17. Paccuuraiite pH OydepHoro pactBopa, coaepsxkamero 3,5 mi pactBopa NH4Cl1 (Ch=
0,2003 monb-3kB/1) 1 2,5 M pactBopa NH,OH (Cs= 0,1000 Monb-2KB/1).
K,(NH,OH) = 1,8-10°.

18. Haiitn pK OumkapGonatHoro Oydepa, ecmu pH kpoBu 7,4 ,a COOTHONIEHUE KOHIICHTpPAIIHIA
OukapOoHaTa HATPUS U yIIIEKHCIIoro raza pasHo 20 : 1.

19. Berancnuts TemmoBoi addekt peakiuu: CgHi2,06 (k) = 2C,Hs0OH (k) + 2CO; (1)

€CJIM U3BECTHBI SHTAIBIINHM 00pa30BaHU:

AH® (C¢H1206) = - 1273 xJx/monb, AH® (C,HsOH) = - 277,6 kJ[K/MOIb,

AH? (CO») = - 393,5 kJ[k/MONb

20. Cxonpko Temia BbyaenauTcss npu okucieHun 60 r NO , ecnM W3BECTHBI SHTAIBIHNH
o0pa3oBaHus: AH? o= 90,37 xJI>x/MOb, AH? (NO7) = 33,89 x/Ix/Moib

21. KoncranTa ckopoctu peakiuu A + 2B = C pasna 0,02 1i/momb x C.

PaccumTaiiTe CKOpPOCTh peakind, €Ciu CMeIaiu paBHble 00bemMbl 0,5 M
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pactBopa A u 0,5 M pactBopa B.

22. BBIYMCIUTG TOTEHIMaT cucTembl Sn?t - 2e = Sn4+, €CIIH OTHOIIEHHE aKTUBHOCTEH
OKHUCJICHHOH 1 BOCCTaHOBIIEHHOU (hopm coctaisieT 1 : 20 .

¢°(Sn*/Sn*= 0,15 B.

23. Boimagaer 1m 0CcagoK XJIOpHAA CBUHIA TPU CMELIMBaHMM paBHBIX oO0bemoB 0,01 M
pactBopos Pb(NOs), n KC1? Ks (PbC1,) = 1,7-107° .

24. BerauciuTh KoHIeHTpaiuio noHoB cepedpa B 0.05m pactBope K[Ag(CN),], ecnu koHCTaHTa
HecTolKocTH KomIuiekcHoro nona [Ag(CN),] cocrapnser 1,4 100,

25. 301p xjopuga cepebpa mosydeH mnpu aoOaBieHuun K 20 oM’ pactBopa NaC ¢ Cy= 0,125
em® 0,1 M pactBopa AgNO;3; Hanucarh ypaBHEHME peakUuu MOJIYYEHUS 3011 U CTPOEHHUE €ro
MUIEIUIBL, OTIPEACIIUTh HAPABICHUE IBUKEHUS TPAHYIIBI B JIEKTPUUECKOM TOJIE.
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PEKOMEHIAYEMAS JIMTEPATYPA
OcHoBHas JuTepaTypa
1. OO6mass xumus. buodusuueckas xwumusi. XuMHS OHOTCHHBIX JJIEMEHTOB. YUYEOHHK IS
meauuuHckux By30B / FO.A.Epmios, B.A.Ilonkos, A.C.bepasun u ap. Pen.}O.A.Epmos // M,:
Brrcur.ak., 2010 r.
2. Tlpaktukym mo oOmiedi xumuu. buodwusnyeckas xummus. XuMuss OMOTEHHBIX 3JIEMEHTOB.

Y4ebHoe mocodue i CTyIeHTOB MeauIMHCKUX By30B / Pen. B.A.ITonkos // M., Beiciias mikosna,
2008 r.

JlonoJIHUTe/IbHASA JIUTEpPAaTypa
1.MeauuyHCKHE acIeKThl COBpeMeHHOM xumun. Yueonoe nocooue / H.I1. ABBakymoBa, E.E.
Karynuna, M.H. I'my6okoBa, M.A.Kpusomnasnosa, 1.B.®omun // Camapa: OOO «Boira JIoKyMeHT»,
- 2016.
2. O01mras xuMmus. Y4eOHUK 111 MeTuiuHCKuX By30B. / B.A. TTonkos, C.A. Ily3akos // M, TDOTAP
Menua, 2007 1.
3. IIpaktukym no xumMun. YueOHo-meroanueckoe mocodue / H.IT. ABBakymoBa, M.A.KpuBonasosa,
M.H. I'ny6okoga, E.E. Karyauna, 1.B.®omun, A.B. XXnanosa // Camapa: OOO «Bonra JJokymMeHT»,
-2016r.
4. Xumus. OcuoBsl xumuu sxuBoro / B.W. Ciiecapes // C-116., Xumus, 2007t.

METOANYECKUE PEKOMEHJALIMN K HAIIMCAHUIO PEG®EPATA

Pedepar BeimonHsiercs Ha muctax Gpopmara A4 B KoMnbloTepHOM BapuanTte. [loms: BepxHee,
HIDKHEe — 2 ¢M, ipaBoe — 3 cM, jeBoe — 1,5 cMm, mpudrt Times New Roman, pazmep mpudra — 14,
uHTepBan — 1,5, adzan — 1,25, BeipaBHUBaHue 1o mupuHe. O0bem pedepara 15-20nucros. ['paduxmy,
PUCYHKH, TaOIUIBI 00sI3aTENbHO MOAMUCHIBAIOTCA (TpapUKU U PUCYHKH CHHU3Y, TaOJIUIIBI CBEPXY) U
pacronararTcsi B IPUIOKEHUAX B KOHIIE Pa0OThI, B OCHOBHOM TEKCTE HAa HUX JEJAETCs CCHUIKA.

1. TurynbHBI# JUCT JOIKEH COJAEPKaTh HAMMEHOBAHUE YUPEKIACHUSI, B KOTOPOM BBITOJIHAJICS
pedepar, ®.1.0. aBropa, ©.1.O. pykoBoauTEIs, FOJ HAITUCAHUS.
2. Beenenue (He Oosee 2-3 cTp.), T/Ie OTPAKEHBI:
- LIeJIN ¥ 33/1a41 pabOTHI
- OCHOBHOM 3aMBbICEll.
3. OcHoBHasi 4acth (15-20 crp.), OOycioBIeHa 3aJauyaMd HCCIEIOBaHHs, HO 00sS3aTENbHO
coJlepkaTh  (PU3NKO-XMMHUYECKHE OCHOBBI BONpOCA, MEAUKO-OMOJIOTUYECKOE NPUMEHEHUE H
3Ha4YeHHUE, a TJIaBHOE, OH JIOJKEH ObITh XUMHUYECKH HH(OPMATUBHBIM.
4. 3akouuTeabHbIe BhIBOABI (1,5-2 cTp.)
5. Cnucok JauTeparypsl
Tematuka pedepaTuBHbIX padoT

1. PacTBOpUMOCTB I'a30B B )KMJIKOCTSAX U €€ 3aBUCUMOCTb OT PA3JIMYHBIX (pakTOpoB. 3akoHbI ['eHpH
u [lanpToHa. BisiHue 37E€KTPOIUTOB HA pACTBOPUMOCTH ra3oB. 3akoH CedueHoBa.

2. Karanu3 kucnoTamu: OOIIMNA KHUCIOTHBIM KaTalu3, Creuu(UYecKuid KUCIOTHBIM KaTaius,
ANIEKTPOPUIBbHBIN KaTallnu3 (0COOEHHOCTH, MPUMEPHI U OMOJIOTHYECKOE 3HAYCHHE).

3. Karanu3 ocHoBaHMsIMH: OOIIMH OCHOBHBIM KaTajiu3, CHEHM(UUECKH OCHOBHBIN Karanwus,
HYKJIeOQMIbHBIN KaTanu3 (0COOEHHOCTH, MPUMEPHI M OMOJIOTMYECKOE 3HAUECHHUE).

4. OKMCIINTENBHO-BOCCTAHOBUTEIIBHBIN KaTallu3.

5. Karanu3 xak pe3yapTaT KOMILJIEKCOOOpa30BaHMs.

6. OTOXMMHYECKHUE pEAKLIUU: IEPBUYHBIE U BTOPUYHBIE IIpoLiecChl. KBaHTOBBII BBIXO/ pPEAKIMH.
DOTOXMMHUYECKHE pEaKIUH, IMpoTekamomue B atmochepe. DUBMKO-XMMHUECKHE OCHOBBI
(doTocuHTE3a, MEXaHW3MA 3PEHUsI, OMOTIOMUHECLIEHITHH.

7. Xumusi OMOT€HHBIX IEMEHTOB 1A Tpymibl.
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8. XuMusi OMOTEHHBIX AIEMEHTOB 2A TPYNIIHI.

9. TokcnyHOCTH OepUILTHS U Oapusl.

10. Menuko-0uonoruueckoe 3HaueHue N1eMeHTOB 3b rpynmsl.
11. Meauko-6nomornyeckoe 3HaueHue 31eMeHTOB 4b rpymibl.
12. Menuko-01onoruueckoe 3HaueHue NEMEHTOB 5b rpynmsi.
13. Meauko-6noaornyeckoe 3HaueHue Maprasiia.

14. Menuko-01onoruueckoe 3HaueHue NEMEHTOB 8b rpynms.
15. Meauko-6noaornueckoe 3HaueHUe COSAMHEHUN MeH, cepedpa, 30J10Ta.
16. Menuko-01onoruueckoe 3Ha4eHUe COEIMHEHUH [IMHKaA.

17. PTyTbOpraHnuyecKue COeIMHECHUSI.

18. CoennHeHus pTyTH, B KAUECTBE JIEKAPCTBEHHBIX CPECTB.
19. KagMuii Kak TOKCUKAHT OKPYXAIOIIECH Cpeabl

20. Menuko-61010rMuecKoe 3Ha4eHUE AEMEHTOB 3 A IpyIIIbI.
21. Meauko-01oIoTHYecKoe 3HAaYCHHUE PJIEMEHTOB OA TPYIIIIHIL.
22. Menuko-010I0ruuecKoe 3Ha4eHUE AIEMEHTOB SA TpyIIIbl.
23 Ob6HapyKeHue MbIIIbsKa B OMOJOTHYECKIX 00BEKTaX.

24. Menuko-010I0rMuecKoe 3HaUeHHUE AJIEMEHTOB 7A TpYIIIbI.
25. Menuko-01oIorHuecKoe 3HaUeHHE AJIEMEHTOB 4 A TPYIIIbL.
26. 3Ha4YcHHE SBIICHUSI CMAaYMBAHUS JUISI OMOJIOTUIECKUX OOBEKTOB.
27. CTpyKTypHO-MEXaHUYECKUX CBOMCTBA IUCIIEPCHBIX CUCTEM.
28. OUBUKO-XUMHUSI a3PO30JICH.

29. MeTtoabl TUTPUMETPUYECKOTO aHATH3a.

30. IlorenimomeTpus.

31. Ionsporpadus.

Kpurtepun ouennBanus pedepara:
- OLIEHKA «324YTEeH0» BBICTABJISETCS CTYACHTY, €CIIH
- 1. IIpucyTcTBYIOT Bce HEOOXOIMMbIE IYHKTHI pedepara (I1aH, BBEIEHUE, OCHOBHAS YacTh,
3aKJIIOUYEHHUE, CIIMCOK JIUTEPaTyphl);
- 2. PackpsiTa Tema pedepara.
- OLIEHKA «He 3aYTeHO0» TeMa pedepara He pacKphITa WM OTCYTCTBYIOT HEOOXOAMMBbIE ITYHKThI

pedepara.
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JIUCT UBMEHEHUM

Ne JHara Ne mpoTokona Conepxanue U3MEHEHUsI IMonamuce
BHECEHUS 3aceaHus
A3MEHEHU kadeapsbl, nara




