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Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

PEKOMEHJIAITMM 1O OPT AHU3AIIMA CAMOCTOSTEJIbHOM PABOTBI CTYJIEHTA

OCHOBHBIM NPUHIMIIOM OpPTraHU3alUN CaMOCTOSTEIFHONH pPa0OTHl CTYAEHTOB NPH HM3YYCHHH Y4eOHOTrO
marepuana guctmiuinasl «XUMUS OBIIASA U HEOPTAHUYECKAS sBrsercss KOMIUIEKCHBIM MOIXOJ,
HaIpaBJIeHHBIH Ha (POPMUPOBAHUE HABBIKOB PEIIPOIYKTUBHOM M TBOPUYECKOH NEATENLHOCTH CTy/IEHTa B ayIUTOPHUH,
IIpY BHEAYAUTOPHBIX KOHTaKTax C MpernojaBaTelieM Ha KOHCYIbTAlMM M JAOMallHed mnoarortoBke. KoHTpons
PE3yNBTaTOB CaMOCTOSATENFHOM paboThl OCYIECTBIISIETCSl TIPENoIaBaTeeM B IpeliesiaX BPEMEHH, OTBEAEHHOTO Ha
o0s13aTeNnbHble  yaeOHbIE 3aHSATUS M BHEAYIUTOPHYIO CaMOCTOSITENBbHYIO pabOoTy CTYOEHTOB IO JHCIHILUINHE,
MIPOBOJINTCS B CMEIIAHHOW (TMCbMEHHOM W ycTtHOW) Qopme. KoHTponb BkIO4aer B ceOsl OLEHKY Xoxa |
MOJTy4YaeMbIX IPOMEXKYTOUHBIX PE3YyJIbTaTOB C LENbI0 YCTAaHOBIEHUS HX COOTBETCTBUSA C IUIAHUPYEMBIMHU.
Pe3ynpraThl camMocTOATENBHON pabOThl OLEHMBAIOTCS B XOJE TEKYIIEro KOHTPOIS, YYWUTHIBAIOTCS B IIPOIIECCE
MIPOMEKYTOYHON aTTeCTallUN.

[Mpu m3yuennn mucuumuasl «XNUMUS OBLA S 1 HEOPTAHUYECKA SI» peanusyrorcs cienyromnye GOopMEI
CaMOoCTOSATENBHOM PaboThI:

1. HemocpencTBeHHO B mpoliecce ayIUTOPHBIX 3aHATUH - Ha JIEKIUSIX, JIJAG0PaTOPHBIX 3aHATHUSX, IPU BBITTOTHEHUH
KOHTPOJIBHBIX, J1Ja00paTOPHBIX paboT.

2. B KOHTaKTe ¢ IpernojaBareieM BHE paMOK ayIUTOPHBIX 3aHATHH — HAa KOHCY/IBTAIMX MO y4eOHBIM BOIIPOCaM, B
X0/Ie TBOPUECKUX KOHTAKTOB, IIPH JINKBUIALMH 33I0JDKEHHOCTEH, IPU MOATOTOBKE pedepaTa.

3. B paMKkax caMOIIOArOTOBKH: CAMOCTOSITENbHAs paboTa BHIIOIHATCS CTYJEHTOM I10 331aHHIO IIPETIofaBaTels, HO
0e3 ero ygactus.

CojeprkaHue ayTUTOPHOM U BHEAYAUTOPHOW CAMOCTOSITEIBHON paOOThI CTY/IEHTOB OIPEEICHO B
COOTBETCTBHMH C BUJAMU 3aHATHH, PEACTaBICHHBIMH B paboueil nporpamme aucuumminabl « XMMUS OBILIAS U
HEOPI"AHUYECKA S».

CamocrosTenbHas paboTa CTyJACHTOB B 3aBUCUMOCTH OT 1I€JTH BKJIIOUaeT B celsi:

1. Llenb - oBaAeTh 3HAHUAMHU:

- yTeHHe TeKcTa (yueOHHKa, JOMOIHUTEIbHOM JINTEPATYPBhI);

- COCTaBJICHHE IUIaHA TEKCTa, KOHCIIEKTHPOBAHHUE TEKCTA, BBIIHMCKA U3 TEKCTa;

- paboTa co CrIpaBOYHHUKAMHU U JIp. CIIPABOYHOM JINTEPATYPOii;

- UCTIONIb30BaHUE HHTEPHET-PECYPCOB, U3YUEHUE CAWTOB MO TEMaM JAUCIUILTHH.

2. enb - 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JICKIUH;

- COCTABIICHHE U 3aI0JIHEHHE TaOJIHI [UIsl CHCTEMATH3alluK YIeOHOro MaTepuaa;
- HOJrOTOBKA OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI,

- 3aroNHeHue 1abopaToOPHOro KypHaa;

- MOArOTOBKA pedepara;

- TECTHPOBaHUE.

3. Lemnb - chopmMupoBaTs yMEHHUS:

- pelIeHNe CUTYAIlMOHHBIX 33/1a4;

- BBINTOJIHEHHE PACUETOB;

- pelLIeHNE KENCOoB;

- IOATOTOBKA K KOHTPOJIEHBIM padoTaM;
- MOATOTOBKA K TECTUPOBAHUIO;

- BBITIOJTHEHUS 1a00paTOpHO PabOTHI.
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MATEPHUAJIBI JIsI CAMOIIOATI'OTOBKHA
(3apaHue HA A0M)

Martepuanbl A1 CAMONOATOTOBKH K J1a0opaTopHoMYy 3aHATHIO Nel
Pa3nen: OcHOBHBIE 3aKOHOMEPHOCTH MIPOTEKAHUSA XUMUYECKUX ITPOLIECCOB

Tema: Bponnoe 3ansitme. IlpaBmina palorel B XuMH4eckoil JaGoparopuu. VMHCTPYKTak MO TeXHHKe
Oe3onacHocTH. TecTHPOBAHHBINH KOHTPOIbL MCXOAHBIX 3HAHWH MO XUMHHU. OCHOBHBIC NMOHATHSI M 3aKOHBI
XuMHuH. XUMAYeCKUH 3KBUBAJIEHT, 3AKOH KBHBAJICHTOB. JKCIIEPUMEHTATIBHOE ONpeleeHHe JKBHBAJECHTA
MeTajIa.

Bonpocs! 1151 caMOnOAr0TOBKH

1. Onpenenenue OCHOBHBIX MOHITHI XMMUHM — MOJIb, MOJISIPHAs Macca.

2. OCHOBHBIE 3aKOHbBI XUMHH.

3. DkBuBaneHT. MonsipHasi Macca KBHBaJIeHTa, (DaKTOp SKBHBAJIEHTHOCTH.
4. 3aKOH 3KBUBAJICHTOB.

ITucbMeHHBIE 3a1aHUs

1. Ompexnenure MOJSPHBIE MAacChl SKBUBAJIEHTOB CEPHOW KHCIOTBI, THIPOKCHAA KallblMs, Cyab(ara allOMUHUS B
peakuusax NOJHON HEUTpanu3aluu.

2. BelumcnauTe MOJSPHBIE MAacChl JKBHBAJICHTOB OPTO(GOCHOPHON KHUCIOTHI mpu oOpa3oBanuu ¢ocdara,
ruapodocdara, nurunpodocdara Hatpuss. Hanummre cOOTBETCTBYIOIINE YPAaBHEHHS PEAKIHH.

3. Omnpezenure MOJISIPHBIE MacChl IKBUBAJIEHTOB KapOOHATa KaJlUsl B PEaKIMsAX, POTEKAIOIINX 10 YPaBHEHUIO:
K>COs3 + HCI = KHCOs3 + KCI

K>CO3 + HCI =2KCI + CO. + H.0

3. Beruucnure MoJsipHble MAacChl SKBUBAJICHTOB BOJIbL, COJICH, KUCJIOT U OCHOBAaHHIA B PEaKIIUsX:

2H,S0O, + Ca(OH)z = CB.(HSO4)2 + 2H,0

Mg(OH); + HCI = MgOHCI + H,O

NaH,PO4; + NaOH = Na,HPO,4 + H,O

2H,0 + 2Na = 2NaOH + H,

Na,COs3 + H,O = NaHCO3 + NaOH

3amaumn

1. Bbluucnure MOJISIpPHBIE MAacChl JKBUBAJIEHTOB OPTOPOCHOpPHOI KHCIOTHI mpu obpazoBanuu (ocdara,
rugpodochara, auruapodocdara HaTpust. Hanuimmre cOOTBETCTBYIOININE YPABHEHUS PEaKIIUH.

2. OnpenennTe MOJISIPHBIE MAaCcChl SKBUBAJICHTOB KapOOHATa KaJIUsL B pEaKHAX, IPOTEKAIOIIHX 110 YPaBHEHUIO:
K2CO3 + HCI = KHCOs + KCI

K>CO3 + HCI =2KCI + CO; + H.0

3. Beruncnute MONsIpHBIE MacChl 5KBUBAJICHTOB BOJBI, CONIEH, KHCIOT U OCHOBAaHUH B PEaKIMAX:

2H,S0O, + Ca(OH)z = C&(HSO4)2 + 2H,0

Mg(OH), + HCI = MgOHCI + H,O

NaH,PO; + NaOH = Na,HPO,4 + H,O

2H,0 + 2Na = 2NaOH + H,

Na,COs3 + H,O = NaHCO3 + NaOH

4. Ogao m TOXe KoimuecTBO Mertaimia coemmusiercss ¢ 0,200 T xucmopoma u ¢ 3,17 T OTHOTO W3 TaJIOTCHOB.
OrmpenenuTs MOJAPHYIO Maccy SKBUBAJICHTA TaJIOreHa.

5. Ilpu pactBopenmu 0,2529 T Meraimia B KucioTe BeIgenmwioch 50,4 M Boopoma, W3MEPEHHOro IpH H.y.
OrmpenenuTs MOJSAPHYIO Maccy SKBUBAJICHTa METaJIIa.

6. IIpu B3aumoneiicTBuu 1,28 T Meraiuia ¢ Bogoit Beiaeniaock 380 M1 BOIOPOIA, M3MEPEHHOI'O MPH TeMIepaType
21 C u naBnenun 784 MM. pT. cT. Haiitn MomsipHYIO Maccy SKBHBaJICHTa METaJlIa
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Martepuansl A1 CAMONOATOTOBKH K J1200paTOPHOMY 3aHSITHIO 2
Paznen «OcHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUUECKUX MIPOLIECCOBY

Tema: JHepreruka XumMu4yeckux peakunuid. 3axoH I'ecca M cjIeACTBHSA M3 Hero, MX HCHOJbL30BAHHE B
(apmaneBTHYeCKON NpaKTHKe. JKCHEPHMEHTAJBLHOE ONpeldejeHHe JHTAIBNUH  HelTpaJu3alnuu,
pacTBOpeHMs, THApaTanuu. XuMH4eckoe paBHoBecue. McciieoBanue BJIMSHUSA Pa3sin4YHbIX (aKTOPOB Ha
cMelleHne PABHOBECHS

Bonpocs! 111 caMONoOATr0TOBKH

1. Kakue BbI 3HaeTe TepMOAMHAMUYECKHE ITAPAMETPHI i TEPMOIMHAMIYECKHE (DYHKIINH COCTOSHUSA?

2. [MpuBenure GopMyITUPOBKY MEPBOTo Havyalla TEPMOJMHAMUKY, HAIUIINTE €r0 MaTeMaTHUECKOe BEIPasKEHHUE.

3. Uto Takoe ctaHAapTHBIE ycioBus? CpaBHUTE C HOPMaIBHBIMU YCIOBHSMHU.

4. KakoB (M3MYECKUil CMBICT BHYTPEHHEH SHEPrUM W SHTAIBIUM cucTeMbl? [lepedncriure TepMoIMHAMHYECKUE
rapameTpbl ¥ TepMOANHAMUYECKHE (DYHKIIMU COCTOSHHS?

5. Uto Ha3bIBaeTCS CTAHAAPTHOM TEIIOTON 00pa30BaHUs U CTOpPaHHU XMMHUYECKOTO COSAMHEHUS ?

6.Uto Ha3bIBaeTCcs CTaHAApTHOW »SHTanbmued rtuaparanuu? Jlaiite ompeneneHUe SHTANBIMU PACTBOPEHHUS.
Hanummre X KOIMYeCTBEHHBIE XapaKTEepUCTUKH (POpMYIbI pacyera).

7. Tepmoxumus. 3axkon ['ecca. CnenmctBus w3 3akoHa I'ecca. IlpuBemaurte ¢opmynmupoBky 3akoHa ['ecca,
NPOUILTIOCTPUPYHTE 3aKOH KOHKPETHBIMU TIPIMEPaMHU.

8. DHrponms. Bropoe Hayano TepMOOMHAMHKH, JaiiTe ONpeJeleHHe M HANMWIIUTE MaTeMaTH4ecKoe BhIpaKEHHE
BTOpOr'o Ha4yaJia TCpMOJUHAMUKH. Harmmmmre maTemaTuaeckoe BBIPpAXKCHHWE BTOPOIr'0 HavaJia TCpMOJANHAMUKH.

9. Kakoli cMmbIcT HOHATHSA «cBOOOmHAs SHeprusa [mbOca» M Kak ¢ e€ y4eToM ONpeAenuTbh BO3MOXKHOCTh
CaMOITPOU3BOJILHOTO TEUEHHUS PEaKIUn?

10. [laiiTe ompeneneHus SK3eprOHUIECKUX U SHIEPrOHUYECKHUX PeaKIHi.

11. [IpumeHeHHE 3aKOHOB TEPMOAMHAMUKH JJIs1 OMOJIOTHUECKUX CUCTEM. Y KaKUTE KPUTEPUH CAMOIPOH3BOIBHOCTH
OMOXMMHUYECKHX MPOLIECCOB.

12. Kaxk onpezensiercs sHepreTHdeckasi HEHHOCTh MPOAYKTOB MUTAHUSA?

13. Xumudeckoe quHaMU4Yeckoe paBHOBecre. CKOPOCTh XUMUYECKON peakuui. KonnuecTBeHHbIE XapaKTePUCTHKH.
Biusinue paznuyHbIX (akTOPOB Ha CMEIEHUE PABHOBECHS U CKOPOCTb PEAKIHH.

IIncbMeHHbIe 3a1aHus

1. . Beruncnuts 3HaueHne AH 208 GOXMMIYECKOro nporecca OpoyKeHHs TIIIOKO3bI C 00pa30BaHHEM BUHHOTO
crmpTa:

CsH12006 > 2C,HsOH ()K) + 2C02(F) + Q

AH° Celeoe =-1273 KI[)K/MOJIB

AH° C;HsOH = -277,6 xJ[»/Moib

AH° CO; = -393,5 x/Ix/Moib

2. AH u AG ruaponuza AT® (npu t = 36°C u pusuonornyeckux 3HaueHussx pH) COOTBETCTBEHHO paBHBI:

AH = -4800 xkan/MoIIb,

AG = - 7000 kxan/mMoinb

Ompenenuts AS 1 00BSICHUTH 3HAYEHHE STOW BETMYMHBI IS JAHHOTO IpoIiecca.

3. 1.Temora cropanust yrieBoJI0B U OEJIKOB B OpraHU3Me 4YeloBeKa cocTaBiseT 4,1 kkan/r, >kupoB — 9,3 Kkai/T.
CpenHecyTouHas OTPEOHOCTH B OeNKax, XKHUPaX M YIIIEBOAAX IS CTyAEHTOB-MY)KYMH COCTaBIISIET COOTBETCTBEHHO
113, 106 u 451 1, ms crynenToB-xeHmmH — 96, 90 u 383 r. KakoBa cyrounas motpeOHOCTh CTYICHTOB B SHEPTHU?
4. BrlpaznuTte KOHCTaHTY paBHOBECHS ISl PEAKIIHIA:

2C+0,-2C0,

2NH3+3Cl><>N>+6HCI

Sg+16H,0+8S0,+16H,

5.Wcnonb3ysl cpaBOYHBbIE IaHHBIE, ONpeeNHTe, OyNeT JIM CIOCOOCTBOBATH YBEIWYCHUIO PABHOBECHOTO BBIXOZA
MPOJYKTOB PEAKLUI

2NO+0,2N0, 2HBr«H,+Br, 1,+5C0,+1,05+5CO

C+C0O,<-2CO C+2N,0—CO; +2N,

W3MEHEHHE CIEeAYIOLINX YCIOBHH:

a) TIOBBILICHHE TEMIIEPATYPHI;

0) TOHW)KEHHE IABIICHHUS;

B) OIHOBPEMEHHOE TTOBBIIICHNE TEMIIEPATYPHI U TIOHMKEHHUE JTABIICHHS.

6.Bo CKONBKO pa3 yMEHBUINTCS CKOPOCTh peakimu A+B=AB npu yMeHbIIIeHNN KOHIIEHTPALMH PEareHToB B 2 paza’?
7.Ha cKonbKO TpamycoB HYXKHO IOBBICUTH TEMIEpaTypy B PEaKIMOHHOM CMECH, YTOOBI CKOPOCTh PEaKIHH
yBeIMUMIach B 27 pa3, €ClIu TeMIIepaTypHbIi KO3 (HUIHMEHT peakiyuy paBeH 37
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3amaumn

1. PaccuntaTh M3MEHEHHE OHTPOIINH, SHEPIUU T'nb0ca u SHTAIBINU CUCTEMBI B mponecce yCBOCHH B OpraHU3Me
YCJIOBCKAa Caxapos, KOTOpBII;'I CBOJUTCA K €€ OKHCIICHUIO:

C12H22011 () + 1202(1) —12CO2 (1) +11 H20 (k)

BemectBo AH °2gs, AG® 298, AS °298,
k/x/™moms  xJlx/Mons  JIx/(Moms-K)
C12H22011 (x) -2220,867  -1529,67 359,824
Oa(r)(mmaTomusnii) 0,000 0,000 205,17
CO2(1) -393,777 -394,644 213,82
H20(x) -286,021 -237,404 70,00

2. HenmaBuumu usMepenusiMu Betmund AH © u AG® s ruapomusa AT® 6bino mokasano, uto npu  36°C u
¢dusronornyeckux 3HaueHusIX pH oHn paBHBI cooTBeTCTBEHHO - 4800 1 - 7000 KKay/mMoNb. Bbluncnute BeTMYMHY
AS ° mnist Tex xe ycnoBuil. KakoB cMbICh Toro, 4to AS MMeeT NoNoKUTeNbHOE 3HaYeHHe?

3. Beruucnutb AG °, ucxons u3 BenuuuHbl AG °00p. 111 CHHTE3a B IPOU3BOACTBECHHBIX MaciTadax pa30aBiICHHOU
YKCYCHOW KHCIIOTBHI U3 3TaHOJIA HMCIONb3yeTcs anerodakrep. Pa30aBiieHHBIN pacTBOp 3TaHONA MPOIYCKAaeT depes
OYKOBBIE CTPYXXKH, NPONUTAHHbIE KYJIbTYpOi OakTepuii, a HaBCTpedy MOTOKY CIHpTa 4yepe3 Oak MpoayBaeTcs
BO3JlyX. Peakiust ormuchIBaeTCs CyMMapHbIM ypaBHEHUEM:

C2HsOH (Bomn.) + O2 <> CH3;COOH(BoxH.) + HoO(k.),

Paccuntats AH %95 1 AS © mpu 298 %K.

AG °C;HsOH (Boan) = -174,326 xJIx/Monb,

AH ° CoHsOH (Boan) = -277,12 kJ[:x/Monb

AG ° CH3COOH (Boan) = -389,619 xJIx/Monb,

AH ° CH3;COOH (Boxn) = -484,42 xJIx/Mo0nb

AG ° H,0 (k) = -237,3 kJIx/MOib,

AH ° H,0 = -285,8 kJI:x/Mo7b

4. HanmcaTh BBIpayKeHHE KOHCTAHT PAaBHOBECHS ISl PEAKIIHA:
a) 2NH3<3H2+Ny; 6) Fes04+4CO—3Fe+4CO0..

5.HanucaTh Bblpayk€HUE KOHCTAaHT PAaBHOBECHS ISl pEAKLIM:
a) 3F6203+Hz(—)HzO(Hap)+2F8304; 6) C+C0O,2CO0.

6.JleticTBueM Kakux (haKTOPOB MOXKHO CMECTUTh PABHOBECHE XMUMHYECKOW peakivy BIpaBo? Peakius mpoTekaer mo
YpaBHEHHIO:

N2(r)+O2(r) <>2NO(T), AH>0. M3MeHeHHeM KakuX NapaMeTpOB MOXXHO JOOWThCS CMEIEHUS PABHOBECHUs B
cTOpoHy obpaszoBanust okcumaa azora (11)?

7.leticTBueM KakuX (haKTOPOB MOXKHO CMECTHTh PAaBHOBECHE YKAa3aHHBIX PEaKIHil BIPABO:
a) C+H,O(map) <>CO+H,-129,89 kJlx;
0) No+3H2¢>2NH3+92,18 x/Ix.

8. KoHcranra paBHOBeCHs peakiuu

CH3:COOH + C,HsOH = CH3:COOC;Hs + H>O paBHa 1. BrramcnuTe paBHOBECHBIE KOHIIEHTPAIMM BCEX
KOMITOHEHTOB cucTeMbl, eciii HadanbHble kKoHeHTpanun CH3COOH u C;HsOH cooTBeTCTBEHHO paBHBI 2 MOJIB/T U
1 momb/m.

9. CpemHecyTouHasi MIOTPEOHOCTH B O€IKaX, )KAPAX U YrIEBOAAX [UIS CTYIEHTOB-MY)KYHH COCTABIISIET
coorBercTBeHHO 113, 106 451 1, muis cryaeHToB-xeHmuH — 96, 90 u 383 1. KakoBa cyrouHast moTpeOHOCTh
CTYICHTOB B HEpTHH?

10. Paccunraiite kanopuitHocTs 100r cnmmBoYHOrO Macia, KOTopoe conepkut 82,5% xupos, 0,9% yrieBonos,
0,6% OenKoB.
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Martepuansl A1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 3
Paznen «OcHOBHBIE 3aKOHOMEPHOCTH MIPOTEKAHUS XUMUUECKUX MIPOLIECCOBY
Tema: PactBopbsl. OcHOBHBIC MOHATHSA M ompefejaeHnss. Cnoco0bl BhIPaskeHHS] KOHIEHTPALUM PACTBOPOB,
npeaycmorpennbie I'ocynapcrBenHoii ®apmakomneeii W HMCHoJb3yeMble B (hapManeBTHYeCKOM aHAIU3e.
Ilepexon oT oqHOr0 BUAA KOHUEHTPauuu Kk Apyromy. KomuraTusnsele cBoiicTBa pactBopos. Ilpurorosienue
PACTBOPOB € 33JaHHBIM OCMOTHYECKHMM JaBjeHHeM. U30TOHMpOBaHe JeKapCTBEeHHBIX GopM.

Bonpocs! 111 caMoONoAr0TOBKH

1. JlaliTe ompeneneHuss OCHOBHBIM MOHSTHAM: PacTBOPUMOCTh, PACTBOP, PACTBOPUTEINb, PACTBOPEHHOE BELIECTBO,
K03(ppHUIMEHT PAaCTBOPUMOCTH, THUAPATHI, KPHCTALIOTHAPATE. MOXKHO JIU CUMTATh, YTO OOBEM pacTBOpa PaBeH
cymMe 00beMOB ero komrnoHeHToB? Knaccudukarys pacTtBopos.

2. Buapl koHmentpaimii. OnpeznencHue u (GHOPMYIBI MOJSPHOW KOHIICHTPAIMK, MOJSUIBHON KOHIICHTpPAIIUH,
MOJISIPHON KOHIIEHTPAIMK SKBUBAJICHTa, TUTPA pacTBOpa.

3. Omnpenernenue cpensl pacTBopa, hopmyna pacyera pH. Bunpl vHAMKaTOPOB, TPUMEHSIEMBIX IS OTIPEEICHUs
CpeAbl pacTBOpa.

4.KonnuraTBHBIE CBOMCTBA PaCTBOPOB.

5. [loHmxeHHe NaBJIEHHsT HACBIIIEHHOTO Mapa HaJ pacTBOpoM. 3akoH Paynst m ciencteust 3 Hero. Kpuomerpus u
90yarOMeTpus, 00JIaCTh IIPUMEHEHHS ITUX METOJIOB TIPH OINPEAEICHHH MOJIEKYJISIPHBIX Macc OeITKOB.

6. OTaM4Me KOJITMTaTUBHBIX CBOWCTB PACTBOPOB HEAJIEKTPOIUTOB U 3JIEKTPOIUTOB. KakoB CMBICT H30TOHUYECKOTO
ko3 durmenra?

7. Ocmoc. Ocmoruueckoe AapieHre. OT Kakux (aKTOPOB 3aBUCUT OCMOTHYECKOE JaBlicHHE?

IInceMeHHBIe 3a1aHUS

1. 3Banmmmure ¢GopMylny MOJSPHOW KOHIICHTPAIMKM, MOJIIPHOM KOHICHTpAIIMKM DKBUBAJICHTA, MOJISIBHOM
KOHLIEHTpAaLUy, TUTpa

2. CocraBbTe ¥ 3anuiuTe GopMyIbl Iepexoia OT OJHOIO BHJIa KOHLIEHTPAIMH B IPYrou.

3. Kakue cBoiicTBa pacTBOpOB Ha3bIBAIOT KOJUIMraTHBHBIMH? [lepeunciure ux.

4. lMpuBenure MaTeMaTHYECKHE BbIpaxkeHust 3akoHoB BauTt-I"odda 1 Payis mi1st pacTBOpOB HEINEKTPOIHUTOB.

5. [lpuBenure MaTemMaTu4eckue BoipaxkeHus 3akoHoB Baur-T'odda u Payns s pacTBOpoB 25IeKTPOIUTOB.

6. [Tokaxxute B3aMMOCBSI3b CTEIIEHH AUCCOLMAIIMM U M30TOHMYECKOro KoddduimeHTa.

7. Oxapaxrepu3yiTe H30TOHHYECKHE, THIIEP-1 THIIOTOHNYECKHUE PAaCTBOPBI.

3apaun

1. ConeprkaHue acKOpOMHOBOM KHCIIOTHI B HACTOE IIMIIOBHUKA COCTABISIET 5,5 Mr B 1 J1. BeIunciuth MaccoByio
noito (%) ackopOMHOBOI KUCTIOTHI B HAcTOE?

2.Yemy paBHa MaccoBas IO pacTBOpa, MoiydeHHas mpu cMmemmBaHud 100 MuI pacTBOpa CEpHOM KHCIOTHI C
MaccoBoii goneit 40% (rmorHoctsio 1,303 r/mi) u 500 mu 0,5M pacrBopa ceproid kucioTsl (. 1,07r/mi).

3. Paccuuraiite MonsipHyto koHIeHTpawo 0,9%-Horo pacTopa xnopuaa HaTpus ((HPU3HOIOTHIECKHI PacTBop),
IUIOTHOCTBIO 1 T/MIL.

4. PaccunTaliite, Kakoil 00beM MEpEeKUCcH BOIOpoIa ¢ MaccoBoit nonert 40%, miotHocTbio 1,154 1/Mi1 moTpebyercs
Jutst ipurotoBiiennst 1400Mi1 pacTBopa ¢ MOJISIpHO# KOHILIeHTpanuit papaoi 0,15 MoIb/m.

5. MoueBuny, Maccoii 3 T pactBopwir B 200 T Boxbsl. BEIMUCTHTS MOMSUTBHYIO KOHIICHTPALHIO TOTYIeHHOTO
pacTBopa.

6. Paccunraiite MOMSUIBHYIO KOHIIEHTPAIUIO pacTBOpa opTo(ocOpHOIl KNCIOTHI ¢ MaccoBoi noneit 30% u
IUIOTHOCTBIO 1,18 1/Mul.

7. Uemy paBHa MOJIsIpHas KOHIIeHTparwms skBuBajienta 0,04M pacropa FeCly.

8. Beruucnuts Tutp pacreopa KOH , ecniu ¢( KOH)=1 monp/m.

Brranciuts tatp pactBopa Alx(SOs)s ¢ maccosoii momeit Alz(SOs4)s 30% u miotHOCTRIO 1,105T/MIT.

9. Beruncnire, KaKyr Maccy BOJbI CIISyeT J00OaBUTh K pacTBOPY COJM ¢ MaccoBoi noiei 20%, 4ToObI MOMTyInTh
0,5 KT pacTBOpa TOM K€ COJH, C MACCOBOM Aomneii, paBHOH 15%.

Kakne maccer 10% n 45% pacTBopoB cieqyer cMemaTh, 9To0s! moayanTs 200 T pacTBopa ¢ MaccoBoit qomnen 22%
10. Paccuwuraiite pH 0,2 monb-3k8/1 pactBopa NaOH.

11. Paccuuraiite pH pactBopa a3oTHOH Kncnots! ¢ ®=0,32%

12. TIpu kakoii Temmnepatype Oyzer 3amep3aTh 5%-HbIil pacTBOp TIFOK03bI? [1pH Kakoi TemrepaType 3aKHITHT?

13. Yemy paBHO ocMoTnueckoe aaBienue 10%- Horo pactBopa riroko3sl (p=1,09) npu Temnepatype 37°C.

14. B 250 r Boms! pactBopeHO 1,6 T HekoTOporo Heanekrponura. PactBop kpucrammmsyercst mpu -0,2°C. Yemy
paBHA MOJIEKYIISIpHASI Macca PaCTBOPEHHOT'O BelecTBa?

15.benok ChIBOPOTOYHBIA abOYMHH YeloBeKa MMeeT MoJsipHylo maccy 69000r/monb. PaccunTtats ocMoTHYECKOE
nasieHue pactsopa 2 T 6enka B 100 mut Bozsr ipu 25°C B Ila.

16. Temmepatypa 3amep3aHHsi BOIHOrO pactBopa caxapa paBHa —0,216°C. Berumcnure ocMOTHYECKOE NaBJICHHE
pacTBOpa IpH 3TOH TeMIlepatype, eciu Kprockonnieckast koHcranTa Kroo = 1,86, a motHoCTh pactBopa 1,01 r/mi.
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Martepuansl A1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 4
Paznen «OcHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUUECKUX MIPOLIECCOBY

Tema: MoHHOe paBHOBecHE B PacTBOPAX JIEKTPOJIMTOB. 'oMOreHHOe paBHOBecHe B PacTBOPAaxX CHIILHBIX H
¢J1a0bIX 371eKTpoauToB. MoHHoe nmpousBeneHne Boabl, pH cHIBHBIX W cJa0bIX 3JeKTPOINTOB. I'maposans.
IKCNepUMEHTAIBHOE ONpeie/IeHHe XapaKTepa THIPoIn3a coJiei.

Bonpocs! 111 caMoONoAr0TOBKH
1.CdopmynupyiiTe OCHOBHBIE TIONIOXKEeHUS Teopun JleOasi- XIOKKemst U JalTe OnpeselieHus CIeyIOMNUM MOHITHSIM:
aKTHBHAas KOHLIEHTPAIMs U HOHHAs CHJIa pacTBOpa, KO3 (HUIIMEHT aKTHBHOCTH.
2./laliTe KOJTMYECTBEHHBIE XapaKTEPUCTUKHU BOJIBI KaK ciiaboro anektponura. UTo Takoe MOHHOE POU3BE/ICHHE
BOALI?
3.JlaliTe onpesenenus KUCIOT U OCHOBaHU o TeopusiMm bpencrena-Jloypu u Jlstouca.
4.0npenenure KOJMMYECTBEHHbBIE XapaKTEPUCTUKH MPOIIECCOB HOHM3AIMK CIa0bIX KUCIIOT U OCHOBaHUM. Jlaiite
OITpe/IeIeHUsI TOHSATHSM BOJOPOAHOTO M IHPOKCUIIBHOTO ITOKA3aTellsl U yKAXKUTE UX B3aUMOCBSI3b.
5.0npenenure CieayrOIUe MOHSATHS: THIPOIU3, KOHCTAHTA THAPOJIN3a, CTENeHb THPOJIH3a.

IucsMennble 3aganust
1.Hanummre ypaBHeHus ruaponusa cnenyronux coneit: autpar pryti (I1), ximopun onosa(ll), cymsdart menu (11),
KapOoHaT HaTpusl, ruapodocdar kanus, cynbhug HaTpust. CocTaBbTe 11l HAX BBIPaXKEHHsI KOHCTAHT TOMOTE€HHOI'0
PpaBHOBECHsI U ONPEAEIUTE UHTEpBal 3HaueHnid pH nx pacTBopos.

3agaun
1.Paccuuraiite nonnyto cuiy 0,01M pacTtBopoB cynbdara Kaius, XJI0pHIa xKeje3a, HUTpaTa allOMHHHUSL.
2.0npenenure KOAPPUIUEHTH AKTUBHOCTH U aKTUBHYIO KOHIIGHTPAIIMIO HOHOB B CIIEIYIOIINX PAacTBOpax:

a)0,01M pacTBOp XJIOpUAa HATPHS,

6)0,05M pactBop cysbdara KaabLusi;

B)0,001M pactBop cysbdara xemnesa.
3.Paccuuraiite pH 0e3 y4eTa u ¢ y4eTOM MOHHOM CHIIBI CIIEIYIOIIUX PACTBOPOB:

a)0,01M pacTBOp CONSTHON KUCIIOTHI;

6)0,01M pacTBop rUIPOKCHIA HATPHSI.
4. BeruucnuTte creneHs ruponusa u pH B cieayomux pacTBopax:

a)0,005 m KCN, K. (HCN)=4,9-101°,

6)0,01 M NH4Cl, Kye. (NHsOH)=1,8-107,

8)0,01 M HCOONHy4, K;ye (HCOOH)=1,7710.
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Martepuansl A1 CAMONOATOTOBKH K J1a00pPaTOPHOMY 3aHATHIO 5
Pa3zgen «OcCHOBHBIC 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHUYECKHX ITPOLECCOB)

Tema: HoHHOe paBHOBecHe B PacTBOPax IeKTPoauToB. ['eTreporenHoe paBHoBecue. KoHcTanTa paBHOBecHs,
npousBeienne pactBopuMoctH. Mcmoab3oBanue Ks B ¢apmameBTHYecKOM aHanmm3e. JKCNEPUMEHTAILHOE
HCCJIeIOBaHUE YCJI0BUIT 00pa30BaHMsl U PACTBOPEHHUS OCATKOB.

Bomnpocs! 111 caMoONoOATr0TOBKH

1. OCHOBHBIE TTOHSITHSI TEOPHH TETEPOrCHHOTO HOHHOTO PABHOBECHSL:

- YTO Ha3bIBAETCS PACTBOPUMOCTBIO, KOHCTaHTOU pacTBoprMocTH? OT Kakux (akTopoB oHO 3aBUCUT? 2.J{71s Kakux
BEIIIECTB TPUMEHSETCS OHATHE KOHCTaHTa pacTBopuMocTr? Ha 0CHOBaHMH KaKOTO 3aKOHA BHIBOJIUTCS BBIPAKCHHUE
Ks?

3.®aKTopsbl, BIAMSIONINE HA TETEPOreHHOE HOHHOE PaBHOBECHE:

- Ha30BUTE (haKTOPbI, CMEMIAIOIINE TETEPOreHHOE PABHOBECHE B CTOPOHY PaCTBOPEHHS MITM 00pa30BaHUsI OCAIIKa;

- KaK ¥ 1IoueMy Ha pacTBOpUMOCTb cyibpuaa Mapranua (I1) Biauser nobaieHne B ero HaCBIIEHHBIN PACTBOP COJIU
NaS?

- oOwsicHuTE, oueMy okcanat kanbis CaC204 pactBopsiercs B HCI, Ho He pactBopsiercst 8 CH3COOH;

- MouYeMy IpH JICHCTBUH Ha PacTBOp cyibgarta maprania (I1) cepoBogopogoM ocamok He 00pazyeTcs, a pu
JeUCTBUY Cynb(UaAOM HATpust 00paszyercs?

- yeM 00BSICHUTB, uTO FeS pacTtBopsiercs B constHoM kuciore, @ CUS - HeT, a B a30THOW KUCIOTe 00a ocajka
pacTBOpuUMBI?

- KaK IOBJIMSIET Ha PaCTBOPUMOCTh OpoMHIa cepedpa nobaBieHe B pacTBOP OpoMuUIa HATPHs?

ITucbMeHHBIE 3a1aHus

1. Jlaiite onpenesneHus HACHIIIEHHOTO, HEHACHIILIEHHOTO U MEPECHIIEHHOI0 PacTBOPA.

2. Onpepenure ycioBusi 00pa3oBaHKs U PACTBOPEHUSI OCAJIKA;

3. 3anumuTe Kak epeBeCTH B PACTBOPUMOE COCTOSHHE:

a) xJopu cepedpa

0) xapOoHaTt cepebpa

B) kapOoHat Oapust

') THAPOKCHUJ ITMHKA;

4. 3anMuuTe Kak CMECTUTCS paBHOBecue B cucteme: MgCO; «» Mg +COf pu noGasneHun
a) XJIopuaa MarHus

0) COJSIHOM KHUCITOTBI

B) IIPH HATPEBAHUH;

- 4TO Takoe nepeocaxkaenne? Ha vem oHO ocHOBaHO?

5. Hammmmmure Beipakenne Ks miast Ag2.COs, Cag(POs),. MoxHO Jii ¢ TIoMoIibio KS XapakTepr3oBaTh pacTBOPHMOCTb
N6.2C03, KsPO;.

3amaun

1. B 1n Boge! pactopsierca 4-10™r cynbduna muska. Beraucnurs KS zns,

2.Kaxast u3 comeit AQCI mtn Agl 6omee pactBoprma B Bozte, AQCI i Ag,CrO4? Bo ckonbko pas?

3.BbluncIuTE PACTBOPUMOCTH COIU B MOJIb/1 U /11, ecit KS(Hg2Cl, )= 1,32-1022,

4.CKOJIBKO TpaMMOB MBIIIbsIKa copepkutcss B 0,571 HaCBIMIGHHOIO PacTBOpa MarHHH aMMOHHUS apceHaTa, eCiH
Ks(MgNHsAsOs)= 3,2:10719?

5.Bemagaer nu ocaok kapOoHATa JIUTHS MPH CMEIIUBAaHUK PaBHBIX 00beMoB 0,1 M pacTBOpoB Xiopuna IUTHA U
kap6onara Hatpua? (Ks (Li2COs)=2,0-10%)

6.K ogHOMY NTUTpPY HACBIIIEHHOTO pacTBopa Opommuaa cepedpa mpudasmwmm 10 M. pactBopa 6pomuna kaus (p= 1,1
/M) ¢ MmaccoBoi moner 10%. Ckombko TpaMMOB cepedpa B BUI€ HOHOB OCTaHETCS B pacTBope?
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Martepuansl A1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 6
Pasznen: CtpoeHue BemecTBa.

Tema: CTpoeHHe 3JeKTPOHHBIX 000j04ek aToMoB. Ilepmommueckuii 3axkon m Ilepmonmyeckasi cucrema.
Cocrtapiienue 3J1eKTPOHHBIX GopmyJa 3jeMeHTOB. nunHonepuoanslii Bapuant [lepnoguyeckoii cucremsbl, ee
cTpykTypa. U3MeHeHne BajkHeHIMX XHMHYECKHUX U AHATUTHYECKHX CBOICTB MPOCTHIX BEIIECTB M CJIOKHBIX
cOoe/lMHEHMII B rpynmax u mepuogax. MexaHu3m o0pa3oBaHusl XxuMH4Yeckoi cBsi3u. CTpoeHme MoJeKyJa U
CBOICTBA COeIMHEHUI HA OCHOBE METO1a BAJICeHTHBIX cBsa3ell 1 MMO.

Bomnpocs! 111 caMoONoOATr0TOBKH

1. B 1em 3axirouaercsi CyTh Teopuud ToMcoHa

2. B uem 3akirouaercs cytb Teopun Pesepdopaa

3. B yem 3akmrouaercs cyth Teopun bopa-3ommepdensaa

4.0nummTe KBaHTOBO-MEXaHHUUYECKYIO MOJIENTb CTPOCHHSI aTOMa;

5. OObscHUTE MaTeMaTH4ecKoe BhipakeHne ypaBHeHus LlIpeauHrepa, 4To OHO XapaKTepu3yeT;

6. OxapakTepu3yiTe COCTOSTHUE DJIEKTPOHA B aTOME C MOMOIIBIO CUCTEMBI KBAHTOBBIX YHUCE].

7. Kax pacnipesiensitoTcst 2JeKTPOHBI 110 NPUHIIUITY HAUMEHbINEH dHeprun — npaBuil KiieukoBckoro;

8. Kaxk pacnpenenstorcs 351eKTpoHs! 1o npuHuuny [aynu

9. Kak pacnpeziensitorcs 3J€KTpOHbI 110 IpaBuTy XyHJa

10. CopmynupyiitTe coBpeMeHHYI0 (HOpMYIHPOBKY neproandeckoro 3axoHa (I13).

11. Kakue cyiiecTByIOT OCHOBHBIE BH/JIbI IEPHOIMUECKUX CHCTEM;

12. Kak u3MeHSIOTCS B NIEPUOJIE U TPYIIE CBOWCTBA aTOMOB 3JIEMEHTOB: paJiyc, SHEPTHs HOHU3AIMH, CPOACTBO K
ANIEKTPOHY, JIEKTPOOTPHLIATEIBHOCTD;

13. Kak u3MeHsI0TCS CBOMCTBA 2JIEMEHTOB B MEPHOJIaX U TPYIIIax

B ueM 3aKi1r04aroTCsl 0COOCHHOCTH JJIMHHONEPHOAHOTO BapraHTa [leproqiyeckoil CHCTEMbl XUMHYECKHX
3JIEMEHTOB?

14. JlaiiTe onpeeneHre U XapaKTePUCTHKY CBOWCTBAM CBSI3M: JUIMHA CBSI3U; SHEPTHS CBA3H; HAIPABJICHHOCTh
CBSI3M; HACHIIIAEMOCTH CBS3H; MOJISIPHOCTD U MOSIPU3YEMOCTD CBS3H.

15. Kakue BHIBI XUMHUYECKUX CBSI3€H BBI 3HaeTe?

16. YkaxxuTe OCHOBHBIE ITOJIOKEHHUS METO/Ia BaJICHTHBIX CBA3EH.

17. YxaxxuTe OCHOBHBIE MOJOKEHUS METO/Ia MOJIEKYIISIPHBIX opOuTaneii.

IIucbMeHHbIE 3a1aHus

1. Hammmmre 371€KTpOHHYIO KOH(UIYpaIlMio aTOMOB CIEOYIONIMX 3JEMEHTOB: MBIIbSIK, LUHK, 30J0TO, cepedpo,
Maprasell, Xpom, XJIop.

2. Hanumure 371eKTpOHHYIO KOH(pUrypauuo cieayomux noHos: Cl,, CI¥, N3, N%, Mn?*, Cr?*

3. UzBectHo, uto Monekyna BFs nerxko mpucoeauusier monekyny HF. Hamummure ¢dopMyny mnoiay4deHHOTO
COSIMHEHUS U YKa)KHUTe, KaKue aTOMHBbIE OpOMTaIl MPEeJOCTaBUI aToM Oopa I CBsi3M ¢ aToMamu ¢ropa. Kakue
BUJBI XMMHYECKOH CBS3M €CThb B 00pa3oBaBLIEiicS MOJIEKYNIE W 4eMy PaBHBI BAICHTHOCTb M CTEHIEHb OKUCICHHA
aToma 6opa?

4. Yemy paBHa KPaTHOCTb CBsA3U MOJEKYIbI No. TI0SCHUTB ¢ MO3UIIMU MeTOAa MOJIEKYJLIPHBIX OpOHUTaJICH.

3agaumn

1. Harmmmmire SneKTpoHHbIE KOH(UTYpaIi OCHOBHBIX U BO30Y)KICHHBIX COCTOSIHII aTOMOB ()TOpa, acTaTa, aproHa.

2. CKONbKO 3HAYEHWH MAarHUTHOTO KBAHTOBOT'O YMCJIAa BO3MOXKHO ISl AJIEKTPOHOB SHEPreTHYECKOro MOAYPOBHS,
opOuTanpHOE KBAHTOBOE YHCIIO KOTOPOr'o PaBHO 2, 37

3. OnpezienuTe BCe BAJICHTHBIE COCTOSIHHS aTOMOB Maprasiia u Bojb(pama.

4. OObsCHUTE, TOYEMy MAaKCHMAJIbHAs BATEHTHOCTH (hochopa MOKeT OBITh PaBHOW IIATH, a Y a30Ta TaKOe BAICHTHOE
COCTOSIHIIE OTCYTCTBYET?

5.Uro smBisiercs mpudaWHOW 00pa3oBaHWS JEOOOW xmmudeckod cBsmmu? Kakum sHeprermueckuMm  dddexrom
COTIPOBOXKAAETCS ATOT Iporecc?

6. MoxkeT Jiu JTMHA CBSI3U OBITh PABHOW CyMME PaJIyCcOB JIByX aTOMOB, KOTOpbIC €€ 00pa3yroT?

7.11pu KaKuX YCIOBUSAX 00pa3yIOTCsI o- U -CBSI3U?

8. Kakas u3 cBs3eit: Ca — H, C — S, O — O — sBasiercss Haubonee mossipHoit? K kakoMy K3 aTOMOB CMEILICHO
MOJIEKYISIPHOE SJIEKTPOHHOE 00J1aK0?

9. Kakoii Tur cBsizeit popMHpyercst B TaJIOTeHH/aX IIEeI0YHBIX METAIOB?

10. [Touemy monexyna Cl, nenomspra, a IC1 momapra? Kak Bmuser yBenMueHHe KpaTHOCTH CBS3U Ha ee
SHEPTHIO 1 JUTHHY?
11. OOBsicHUTE JTOHOPHO-AKIENTOPHBI MEXaHM3M O0pa3oBaHMS KOBAJIEGHTHOM CBS3M Ha NpUMEpe HOHA

dbochonust PH 4.



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

Martepuanbl A1 CAMONOATOTOBKH K JIA00PaTOPHOMY 3aHATHIO 7
Pazpen: CtpoeHue BemecTBa.

Tema: OKHCIUTEBHO-BOCCTAHOBUTEIbHbIC peaknuu. WM3ydeHHe XHMHYECKHX CBOHCTB THIHMYHBIX
OKHCJINTEJIel U BOCCTAHOBHTE e, HCIO0JIb3yeMbIX B IpakTH4eckoil papmanuu. CocraBienue OBP metonom
3JIeKTPOHHO-MOHHOr0 0anaHca (MeTon moaypeakmmii). JKCIepHMeHTATbHOe M3y4eHHe (PaKTOPOB,
BJusonmMx Ha HanpasJjieHue OBP. [Iporao3upoBanue BO3MOKHOCTH CaMONPOU3BOJIbHOI0 nporexkanuss OBP
no BesnunHe I C XMMH4YeCcKOii peakliy ¢ MCIOJb30BAHHEeM cTaHAapTHHIX OB noreHnmnasos.

Bonpocs! 111 caMONoOATr0TOBKH

1. UeM OTJIMYArOTCS pEaKIK OKUCICHUSA-BOCCTAHOBJICHHUS OT APYTUX XUMHUYCCKUX PEAKITHii?

2.Kax 371eKTpOoHHas TEOPHsI IPOIECCOB OKUCIICHUS-BOCCTAHOBICHUS O0BSICHSIET MX CYIIIHOCTh?

3.Kakwue BeriecTBa Ha3bIBAIOTCS OKUCITUTEIIIMHU M KaKHE - BOCCTAHOBHTEIISIMU ?

4. Tlpuemure npumepsl OB peakiuii MexTy: MPOCTHIMH BEIIECTBAMH, MPOCTHIM U CIIOKHBIM BEILICCTBOM,
CIIOKHBIMH BEIIIECTBAMH.

5. B kakux rpymmax [ICD pacmonoKeHbl 3JIEMEHTHI ¢ IPKO BhIPAKEHHBIMHU OKUCITUTEIHHBIMH,
BOCCTAaHOBUTEIILHBIMU CBOHCTBaMH?

6. Kak u3MeHsIeTCs CTEeNICHb OKUCICHHS OKUCIUTENSI 1 BOCCTAHOBUTEIS B PEAKITUSX OKUCIICHUS-BOCCTAHOBIICHHS?

ITucbMeHHbIE 3aaHust

1. Kakue cteneHnu okucIeHus XapaKTepHbI JIs XJI0pa, JKeje3a, KUCIopoaa, Mapranna, azora? [Touemy?
2. lMpuBenure ypaBHeHue peakuuu xnopua xkenesa (111) c menpro.

3. Kakue cBoiicTBa MOTyT IposiBIATH ciieayromue gactunpl - Clo , Cl, Fe, Fe?*, Fe®*, Sn, Sn?*, MnO,2 ?
4.B xaKoM HampaBiIeHHH OyIeT MPOTEKATh PEaKIIHs

CrCls + Br, + KOH — K,CrO4 + KBr + H,0 ?

CH,0 + KMnO4 — MnO; + .

3agaun

1. HanmmuTe 1 ypaBHSIHTE METOOM 3JIEKTPOHHO-UOHHOTO OanaHca!
KMnO4+ HCl —

MnO; +HCl —

NO, + KOH —

Si + NaOH + H,0 —

K>Cr,07 + NaoS + H,SO4 —

C +HNO; ——> NO, + CO, +

KOH + Cl; (xomom) —

KOH + Cl; (t) —

ASs,;S3 + HNO3s + H,O — H3AsO4 + HySO4 +

2. MO>XHO 7M1 IpY CTaHIAAPTHBIX YCIOBUAX OKHUCIUTH XJIOPUA BOAOPOAA JI0 XJIOPA C HOMOIIBIO CePHON KHCIIOTHI?
Otser nopTeepauth pacderoM AG%gg,



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

Martepuansl A1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO §
Pa3znen: CtpoeHue BemecTBa

Tema: KommiexkcHble coeJUHEHHUsA: cTpoeHUue, HoMeHK1aTypa. [losyyenue KC u ux coiictBa. PapHoBecus B
pactBopax KC. Pacyer paBHOBecHBIX KOHIeHTpanuii. CMellleHHMe XMMH4YEeCKOr0 PAaBHOBECHSI B PacTBOpax
KC. Ucnonb30BaHue KOMILIEKCO00Opa30BaHus B (papMaHain3e. JKCePUMEHTANILHOE HCCJIeI0BaHNe CBOICTB
KOMILIEKCHBIX COeJHHEeHHUI.

Bomnpocs! 111 caMoONoOATr0TOBKH

1. CoctaB u CTpoeHHE KOMIUIEKCHBIX COEIMHEHMI:

- KaKue COeUHEHNs HAa3LIBAIOTCS KOMITJIEKCHBIMH?

- OCHOBHBIC MOJIOXKEHUS Teopun BepHepa;

- crpoenue KC (meron BC).

2. Caotictea KC. YCTOHYHMBOCTE KOMIIIEKCHBIX HOHOB. Meauko-ounonornueckoe 3uauenune KC.
- YTO TAKOE KOHCTAHTA HECTOMKOCTH M YTO OHA XapaKTEePU3yeT B KOMIUICKCHOM HOHE?
-TIPENICTABIICHUSI O CTPOCHHUU METALIO(PEPMEHTOB.

-MEXaHHU3M TOKCUYECKOTO JICHCTBUS TSDKEIIBIX METAJIOB M MBIIIbSIKA. XelaTOTeparusl.

ITucbMeHHbIE 3aJaHUS

1. Haiinute creneHb OKUCIEHHS ¥ KOOPIUHAIIMOHHOE YHCIIO KOMILIEKCOOOpa30BaTels, 3apsi KOMILICKCHOTO HOHA B
COCIUHCHUAX [CO(N H3)5]C|3, Kz[Hg\]4], Kz[CU(OH)4],

2. Hanmmiure HasBauwus cienyromux koMmmiekcHbix coeauuenuii [ CO(NHs)sCI]Cl,, Ko[PtClg], [Pt(NHs)2]Cla.

3. CocraBbTe ypaBHEHUs muccormanii kommuiekcHsix coequHenuii: [Pt(NHs)s]Cls, Ks[CO(CN)s, [Zn(NHz)4]SO4.
3amummre BhIpaKeHHE KOHCTAHT HECTOWKOCTH KOMITIEKCHBIX HOHOB.

3agaun

1. Kaxosa KoHIeHTpauus HoHoB sxkene3a B 0,001 M pacteope Ks[Fe(CN)g]? (Kuy= 10*)

2.BeruncnuTe KOHIEHTPALXIO HOHA — KoMITIeKkcooOpaszoBaTens u aurasaos B 0,01 M pactBope Kiagony2] , Kiag
(CN)Z] =1,41"- 100,

3.KaxkoBa xoHnenrpanust HoHoB cepebpa B 0,08M pactope [Ag (NH3)2]NOs, conepxamem 0,8 Mmonb/n ammuaxa?
Kiag (nHay21t = 5,7 - 108

4 Tpowmsoiiner mu obpazoanue AGCI , ecnm k 11 0,01 M pacrBopa [Ag(NH;3)2]Cl no6asuts 0,1 mons KC1. Ky =
6,8 - 10_8, KsAch 1,8 - 1010,



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

Martepuansl A1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 9
Paznen: S-snemeHTHI

Tema: Knaccudpukxanuss 1 HOMEHKJIATYPa HEOPraHMYeCKUX coelMHeHUiH. UncToTa XMMH4YeCKHX BellecTB.
YciaoBHbIe 0003HAYECHHMS CTeNeHH YHUCTOTHI, KJIaccHpuKamus BemecTB no 4yucrore. HaydyHble OCHOBBI
OLIEHKH co/lepKaHusi npuMeceil. MeToabl OYMCTKU BelECTB.

Bomnpocs! 111 caMoONoaAr0TOBKH

1. Kakue BenrecTBa MOXKHO Ha3BaTh YUCThIME? CYIIECTBYIOT JIU a0COMIOTHO YHCTHIC BEIIECTBA?

2. Yro obo3HavatoT Mapku BemecTB? Kakne Mapky 4MCTOTHI BELIECTB BaM M3BECTHBI?

3. Kakue MeTobl OYMCTKH MOXKHO TIPUMEHUTH K: a) ra3000pa3HbIM; 0) -TBEpBIM; B) - )KUIKUM BetnectBam? OT
KaKHUX npumecei?

4. B uem 3axirodaercsi MeToJ] iepekpucrammzanuu? st kakux BemiecTB oH mpuMeHuM? OT Kakux mpuMecen
9THM METOJIOM MOXXHO OYHMCTHTH BellecTBo? B yeMm 3akiouaercss MeTo JpoOHOW Kpuctamuzanuu? 3adem
MIPOBOJAT BTOPUUHYIO KPUCTAIUIN3ALINIO?

5. B uem 3akiroyaercs METO[| MeperoHku, ApoOHOH neperoHkn? OT KaKUX MPUMECEH MOXHO OYMCTHUTH BOAY
muctwusiueii? Kakue npumecy o0s3aTeIbHO TPUCYTCTBYIOT JIaKe B TUCTHIIMPOBAHHON Boje?

IIncbMeHHBIE 3aaHust

1. laiiTe Ha3BaHHE CIEAYIOIINUM COCAUHEHUSIM:

PbO, BaO,, CaF;, NiS, BaC,, KH, CI,O LisN

2.CocTaBbTe Ha3BaHUS CIEAYIOMINX COSTUHEHUI:

HzSiO3, H3AsOs, H4P,0, Ba(OH)z, Cr (OH)3

3. JlaliTe Ha3BaHUS CIACAYIOIIUM HOHAM:

Fe3+, Sz_, BO,, HSO3', H,PO4

4.Cocrasbre Hazauus coneit: Cra(SO4)s, KH2 POs, MgOHCI, NHAI(SO4):
5. Kakue u3 yka3aHHBIX BEHIECTB pearupyroT ¢ ruapokcunaom Hatpust: HNOs, CaO, CO,, CuSOs, P,0s, Sn (OH), ?
CocraBbTe ypaBHEHHS peaKLuil.

6. CoctaBbTe ypaBHEHHUS PEaKLIUil:

P,Os + Ca(OH)z —

Sn(OH), + HCl —

Al(OH); + NaOH —

NaHCO; + HCl —

(MgOH),CO3 + HCl —

FeOCl + H,SO; —

3amaumn

1. PactBopumocts Hutparta kamus npu 80°C cocraBister 62,8 Mac %. kakoi o0beM BOAbI HOTpedyeTcs s
npurotosierus u3 20 T conu HackimerHoro mpu 80° C pactBopa?

2. ITpu oxnaxxnenun 100 r pactBopa, coaepxamiero 25 r comu, 10 10 C B ocanok Bbimano 12 r conu. Haiinute
pactBopumocTb conu mipu 10 C a) - B 100 r pactBopa; 6) - B 100 r BozbL.

3. PactBopumoctu Hutparta kamus npu 10 C u npu 80 C paBHBI coorBeTcTBeHHO 17,7 Mac% u 62,8 mac%.
CKOIIBKO COJTA MOYKHO TIONYYUTh TpH nepexpuctamtusamnin 100 r comu?



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

Martepuanbl 111 CAMONOATOTOBKH K J1abopaTopHoMy 3aHaTHIO 10.
Paznen: S-snemeHTHI

Tema: Xumus sigementoB | m Il rpynn Ilepmommueckoii cucreMbl. XapaKTepHCTHKA BasKHEHINHX
coeIMHEeHMI (OKCHIBI, THIAPOKCHABLI M JP.). XHMHYEeCKHe OCHOBBI MPUMEHeHHs B ¢GapManuu M MeJIMIUHE.
JKcnepuMeHTAIBHOE Hccile]oBaHue CBOMCTB d1eMeHTOB | u || rpynn u nx coequnenmii.

Bonpocs! 111 caMoONoAr0TOBKH

1. O6mas xapakrepucrrka snemenToB | u Il rpymnn [lepuoandeckoii cucTeMBl.

2. Kakue 0cOOCHHOCTH B CTPOCHHU aTOMOB M B XMMHUCCKHX CBOWCTBAX XapaKTEPHBI JUIsl 3JIEMEHTOB C SIPKO
BBIP)KCHHBIMU METAJUTHYCCKUMHK CBOWCTBAMU?

3. Kakoe Guonoruveckoe neiicTBUE MPOSBISIOT HUOHBI S-3ieMeHToB: Na, Ca, Mg, comepikamiiecs B MHHEPAIbHBIX
BOzax?

4. TloueMy JUIs S-METAJJIOB XapaKTepHA MOCTOSHHAS CTENEHb OKHMCIIEHHS, B TO BpeMsI Kak (-MeTaylibl MPOSBIIAIOT B
COCJIMHEHUSX TICPEMCHHBIC CTCTICHN OKUCIICHHS?

5. MoXHO 71 XpaHUTh Tpenapat xokenyro maruesuto (MgO) B konTakte ¢ CO», menoyamMu, KACIOTaMH, OKCHIaMU
FeO u P,0s, Hy(rasz), Bomoii?

6. Kakue 31eMeHThI HIMEIOT BBIPaXKCHHOE TOKCHYECKOE JeicTBHE?

7. Kakyro poib BBIIONHAIOT OMOKOMITIEKCHI METAJIJIOB B )KHMBBIX OpraHu3Max”?

8. KakoB MexaHH3M TOKCHYHOTO JCHCTBHUS pACTBOPUMBIX COJICH Meau, cepedpa, U 30J10Ta Ha OpraHu3M?

9. Uro 00yCIOBIMBAIOT BHICOKYIO TOKCHUHOCTH coenunenuit Zn, Cd, Hg?

IIMcbMeHHbIEe 3a]aHus

1. Kaxkast coms Be(NO3)s umrt Mg(NOs), npi OWHAKOBBIX YCIOBUSIX B GOJBINEH CTEIICHHU MMOBEPTAaCTCs THAPOIU3Y?
OtBer obocHOBaTh. HammcaTs MOHHOE ypaBHEHHE THApPOIN3a 3TOH coiad. Kak cMecTHTcs paBHOBECHE T'MAPOIH3A
IpH J00aBICHUN KUCIIOTBI, IPH J00aBICHUN PacTBOpa COIbI?

2. Hanwmcarts snexrponnsie Gpopmynst Cu® u Cu?*,

3. IlpuBeauTte nmpuMeps! peakiyii, KOTOPbIE MTOKA3bIBAIOT YMEHbBIICHNE XUMUYECKOH akTHBHOCTH B rpynne Cu-Ag-
Au.

4. Hanuiure ypaBHEHUs! peakifii, XapaKTepu3yrommx aM(oTepHbie CBOMCTBA IIMHKA.

5. Bamummre rumponus comneit ZNCly, CACl,.Jlnst kakoii u3 cosneli cTeneHb TMAPOIN3a BhIIIE U ToYeMy?

3amaumn

1. Hanmmwmre peakiuio B3aumoneiicteus cynbuna pryru (1) ¢ ioqumom xamus.

2..HamucaTh ypaBHEHHS peakiyuii, IPH IOMOIIN KOTOPBIX MOXHO OCYILECTBHTH EPEXObL:

Na — Nazoz — NaOH —)N&zCOs - NaHC03 - CB.COs —> CB.(HCO3)4
Zn—Zn0O—ZnCl,—Zn(0OH),—Na[Zn(OH)4]—2ZnS04

3. Jlokaxxute OKUCIUTENbHBIN XapakTep cojell pTYTH, COCTAaBHB YPaBHEHHUSI B3aUMOJICICTBUS ee ColeH ¢
JVOKCHIAOM cepbl, xiopuaoM onosa (11)B comstHOKMCTOMN cpene.



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

Martepuanbl 118 CAMONOATOTOBKH K J1abopaTopHOoMY 3aHATHIO 11.
Paszzmen: d-smeMeHTHI

Tema: Xumusa snementoB VI B rpynnsi Ilepmoguueckoii cucreMbl. XapakTepHCTHKA BasKHEHIIHX
coeIMHEeHMI (OKCHIBI, THAPOKCHUABI U Ip). XUMHYECKHE OCHOBBI NPHMEHEHHs] B (hapMaluu U MeJAMIUHE.
JKcnepuMEeHTAIBHOE HCCIeJ0BaHNe CBOMCTB 1eMeHTOB VI rpynnbl U X coenmHeHMii.

Bonpocs! 1ist caMONoOAr0TOBKH

1. O6mas xapakrepucrrka snemeHToB VIB rpymms

2. Xumuueckue cBoMcTBa coequHeHnd MetayuioB VIB rpymnmst

3. Meauko-Ouonornueckoe 3HadeHue snemMeHToB VIB rpymms

4. I'eHernueckas CBSI3b MEKAY KjlaccaMy HEOPTaHUYECKHX BELIECTB.

5. Kak m3MeHs10TCS paJuychl aTOMOB U HEPTUH HOHU3almu B psgy Cr-W?

6. Kakue coenunaenus meraiuioB VIB rpynnel npuMeHsIOTCS B MeTUIMHE?

7.Ha3oBuUTE OCHOBHBIC HAIPABJICHHsT KCIOJB30BaHUs coeinHeHuit VIB rpymmnsl B MEAUIIMHCKOM MTPaKTHKeE.

IIMcbMeHHbIEe 3a]aHus

1.HanucaTh ypaBHEHHsI peakiyi, KOTOpbIE XapaKTePH3YIOT KUCIOTHO-OCHOBHBIE cBoicTBa OkcuinoB: CraOz, CrOs,
MOO3, WO3.

2.Kak B3aMMOJICHCTBYIOT XpOM, MOJIMOJICH 1 BOJIb(pPaM CO IEN0YaMHU B TPUCYTCTBUH OKUCITUTENEH?

3.ITouemy coenuuenus Cr (1) mposBISIOT CHITbHBIE BOCCTAHOBUTENBHbBIE CBOWCTBA?

4.Ka1< MOJIYy4YaroT OKCUI U TUAPOKCHU[ XpOMa? Kakne KHCI0THO-OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTEIHHEIE
CBOWCTBA OHH IIPOSBIISIOT?

5. B kakoii cpene cBoiictBa xpoma (V1) Kak OKHCTUTENS BRIPAaXKEHBI CUIIbHEE?

6. Kak u3MeHSIOTCSI KHCIIOTHO-OCHOBHBIE cBoiicTBa B psimy: Cr(OH),- Cr(OH)s- HoCrO4- H,Cr,07?

7. Kax nomyuatot 3nemenTs! VIB-rpymnisr B mpoMbIieHHOCTH?

8. Kak BzammMomeilicTByror MonuOlIeH u Bonb(paM ¢ HemeTaulaMu (TaJloreHaMHu, KHCIOPOIOM, Cepod u
BOZIOpOIOM)?

9. I'me pacnonoxenst Cr, Mo, W B psny CraHIapTHBIX SJIEKTPOAHBIX MOTeHUIUANOB MeTamioB? Kak oHu
B3aUMOJICHCTBYIOT C KUCIOTaMH?

3amaumn

1..Hanmcatp ypaBHEHUS CIEAYIOMNX PEAKIUA:

a)CI’(OH)Z + 0O, +H,0 —

6)CrCl; + NaOH (xonm) +Cl (u36bITOK)—

B)Cr203+ NaZCOS + KCIO3 cIUiaBneHHe

F)KzCI’Oz; + H,0, + H,SO4 —

I[) K2CrOs4 + H20; + H2SO4 (anoTHnOBBI 2¢up) >

e)CrOs + HCl —

)K)KzCI'O4 + H,0, + H,SO4 —

3)K2CI'O4 + H,SO,—

I’I) K2Crz O4 (sacem) T HZSO4(K0HL[)_’

2. . Hammucats ypaBHEHHS peakIiid mepexosa:

xpoM—okcuz xpoma (l11)—xpomur kamuss — XxpoMaT KaJusi — IUXpOMAaT KaIus
3.. Hammmcatp ypaBHEHUS peakIyii epexoaa:

muxpomar kammsi— cynbdat xpoma(lll)—rumpokcun xpoma—XpoMaT KaJusi— TUXPOMAaT KaJIws



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

Martepuanbl 111 CAMONOATOTOBKH K JIA00paTOPHOMY 3aHATHIO 12
Paszzen: d-smeMeHTHI

Tema: Xwumuss o3aementoB VII - VIII B rpynm, #HMX OKHCINTEJILHO-BOCCTAHOBHMTENbHAS W
KOMILIEKC000pa30BaTe/IbHAsA CIOCOOHOCTh. KHCI0THO-0CHOBHASI XapAKTePUCTHKA BaXKHEHIIMX COeIMHEeHHI,
XMMH4YeCKHe OCHOBBI NMPUMeHeHUs] B (hapManuM M MeAMIUHe. JKCIePHMEHTAJIbHOE HCC/IeJOBaHHe CBOMCTB
3JIEMEHTOB U UX COeANHEHMIT

Bonpocs! 111 caMonoAroToBKH

1. Obmas xapakrepucruka 3iaementoB VII-VIIIB rpymn
2.Xumnueckue cBoiicrBa coenuaeHnid MmerainioB VII-VIIB rpymn
3. Meauko-Ouosornieckoe 3Ha4YeHUE IIEMEHTOB

4. I'eHernueckas CBSI3b MEKAY KjlaccaMy HEOPTaHUYECKHX BELIECTB.

I[ucsMennbie 3aganust

1. Hanmcatb sneKTpOHHBIE ()OPMYIIBI AaTOMOB MapraHiia, TEXHEIHs, PeHHs], Kene3a, KoOanbTa, HUKEIs.

2. Kakue creneHu oKUCIeHHs NPOSBISET MapraHen?

3. Kakwue crerneHy OKHCIIEHHsI XapaKTepHBI JUIsl JKene3a, KoOabTa, HUKeNs?

4. Kak U3MEHSIOTCS AaTOMHBIE PAIMYChI U SHEPIHH HOHM3aIwH B psiay: Fe-Co-Ni

Hanmcats ypaBHeHUs peakiuii ruaponu3sa xiopuaa mapradna (1) u cynsdara mapranma (I1).

6. ['ne pacrosoxeHbl JKene30, KOOAIbT, HUKEIb B PsIy CTAHJAPTHBIX JJIEKTPOJHBIX MOTEHIMAIoB MeTaioB? Kak
OHH B3aUMOJICHCTBYIOT C paCTBOpaMH pa30aBiieHHBIX U KOHIIeHTpUpoBaHHbIX KucioT: HCI, H;SO4, HNOs.

7. Kak U3MeHseTCs BOCCTAHOBMTENbHAS CIIOCOOHOCTE MOHOB B pssy Fe?*-Co?*-Ni2*? [TpuBecTy mpuMephl peaKIIyii.
8. Kak m3mensiercst okucmuTenbHasi crocobHocts coemunenuii B psmy Fe (111) — Co(llI) — Ni (111)? TIpusectn
IIPUMEpPBI pEaKLUil.

9. ComoCcTaBUTH KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHIIOB M THApOKcH 0B xkeme3a (1) u xxenesa (111).

10. Hamucatsh B MOJIEKYJIIPHOM M HOHHOM BHIIC YPAaBHEHHUS peakimii ruaponusa cienyrommx coneil: FeSO4, FeCls,
NiSOas.

Kaxwne coegunenust meraioB VII-VIIIB rpynn npumenstorcsa B Meauimae?

11.. Ha3oBuTe OCHOBHBIE HamlpaBieHusa ucnoias3oBanus coeauneHuid VII-VIIIB rpynn B MequumHCKoN IpakTHKE.

3agaun

1. 3ammucats anmeKTpoHHbIE (HOPMYITHI XpOMa, MOTHOIeHa, Bob(pama, noros Mapranma(ll)

xenesa(lll).

2. YpaBHEHHSMH KAaKUX pEaKnuid MOXHO IOATBEPOUTh W3MEHEHHE KUCIOTHO-OCHOBHBIX W OKHCIHTENIBHO-
BOCCTAHOBUTEJBHBIX CBOWCTB COEIMHEHUI MapraHIia, Kene3a B 3aBUCHMOCTH OT CTEIIEHH OKHCIIEHUS

4. Kak uzmensiercsi ycroiunBocTh coenunenuit xenesa (I1), kodansra(lll), nukensi(IT) ?

5. Kakas coms obpasyercst ipu Haceimennu xiaopom Fe(OH)s B3BEIIEHHOTr0O B pacTBOpPE Kajus THAPOKCHaa?

6. 3anuimTe ypaBHEHUE peakluK B3auMoaeicTBus (epparta 6apusi ¢ XJIOPOBOJAOPOJHOM KHUCIOTOM.

7. CoctaBbTe ypaBHEHHUS PEAKLIUl IPEBPAIIICHIIA:

Mn — MnSO4 — HMnO4—>KMnO4—>MnOz—»KzMnO4—>MnSO4—>MnS—>Mn02 — KzMn03—>K2MnO4—>KMnO4
8. CocraBbTe ypaBHEHHS peaKiinil MpeBpaIieHuit:

I'nppoxcun wukesst(11) — ruapoxcun mukens (11)- cynbdar mukens (1) — Hukens — TeTpakapGOHIIT HUKETIS

9. CocraBbTe MOTHOE YpaBHEHHE PEAKIINH B3auMoJeicTBUs okcuaa cBuHMa (1V) ¢ pactBopoM HHUTpaTa Maprasiia
(I) B TIpUCYTCTBHHU a30THOM KHUCIIOTHI, YIMTHIBAs, YTO OOpasyrOTCs MapradmoBas kuciora u mutpat cBunma (I1).
Uro oKHCIAETCS M YTO BOCCTAHABINBAETCS?

10. Kak n3MeHsieTcss XapakTep OKCHIOB jKeJle3a C ITOBBIIICHHEM CTelleHU okucieHusa? [loarBepnure ypaBHEHUSIMHU
peakuui.



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

Marepuanbl 111 CAMONOATOTOBKH K J1a0opaTopHoMY 3aHATHIO Nel3
Pazgen: P-anemeHTs

Tema: Xumus saementoB |11-1V A rpynn. Knuci1oTHo-0cHOBHASI H OKMCJIHTEILHO-BOCCTAHOBUTEIbHAS
XapaKTePUCTHKA BaKHEHIINX coeMHeHNH. XMMUYeCKHe OCHOBbI IPUMEHeHUsI B (papMalnuM U MeIuLHe.
JKcnepuMeHTATbHOE UCCIe0BaHMe CBOICTB 3JIEMEHTOB M UX COeIMHEHU.

Bonpocs! 11 caMoONOAT0TOBKH

1.IlpuBemute amektpoHHOe crpoeHue meMeHToB IIIA  w IVA rpynn mepmommueckoit cuctembl. Ompenenure
BO3MOYKHBIE CTETIEHU OKHCIIEHHUS DJIEMEHTOB.

2.IlpoaHanu3upyiTe U3MEHEHHS] METAITUYECKUX W HEMETAJUTMUECKUX, OKHUCIUTENIBHBIX M BOCCTaHOBUTEIBHBIX
CBOICTB 3JIEMEHTOB U UX MOHOB I10 MOATPYIIE. Y CTAHOBUTE 3aKOHOMEPHOCTH X U3MEHEHHUSI.

3.T'unpokcun 6opa npenctapisitor popmyinoit B(OH)s, ojHako HU OJTUH U3 aTOMOB BOJOPO/IA HE ABJISETCS
kucnotHeIM. [Touemy rumpokcus 6opa sBIISETCS KUCIOTON?

4.TlouemMy THOIIMAHAT BOAOPOA HE SAOBUT (B OTIIMYKE OT IMAHOBOIOPO/A)?

5. Ha yem ocHOBaHa CIIOCOOHOCTh MOHOOKCH/IA YIJIEPO/Ia BBICTYNATh JIMTAHIAOM B KOMIUICKCHBIX COCIMHCHHSIX.
CocraBbTe ypaBHEHHUsI peaKinil.

6.KakoBa xumudeckas mpupoja OMHAPHBIX coeaMHEHUIH KpeMHus? COoCTaBbTe YPaBHCHHUS B3aUMOJICHCTBUSL
JTUOKCH]Ia KPEMHUS C TUAPOKCUAOM KaJIbIIUS B PACTBOPE U pacIliaBe.

7.Kax u3MeHSI0TCSA KUCIOTHO-OCHOBHBIE CBOMCTBA TUOKCHIOB B Py repMaHuii-onoo-ceuHel? [Ipusenute
YpaBHEHHUSI COOTBETCTBYIOUIUX PEaKIIHH.

ITucbMeHHBIE 3a1aHUs

1.IlpuBenute Gopmyiy okcuaa 60pa ¥ HANUIIUTE YPAaBHEHUE €ro B3aUMOJICUCTBHS C THAPOKCUIIOM HATPUs B
3aBUCHUMOCTH OT YCIIOBHH.

2.PactBop Terpabopara HaTpUs UMEET LIETO4YHYIo cpeny. Jlaiite 0ObsiCHEHHEe, COCTaBUB YpaBHEHHE THAPOIN3a.
3.CocraBbTe ypaBHEHHsI B3aUMOJICHCTBHSI C M30BITKOM BOJIbI AUKApOH/a KajbLUs, TPUKApOUIa TETPAaTIOMUHHUS.
4.CpaBHuTe CBOMCTBA NMPOCTHIX BelECTB 371eMeHTOB I1IA rpymmsl, COCTaBUB ypaBHEHUsI B3aUMOACHCTBUSL:
-JIFOMMHHUS C BOZIOM, a30THON KHCIIOTOM, IEPMAHIaHATOM KaJIdsl B KMCJION CPELle U HUTPATOM Kajusl B L1EJ0YHON
cpexne;

-0opa ¢ KHCIOpOAOM, BOAOPOIOM, I'aJIOTeHAMU;

-raJuTHsl CO LIENO0YbI0, pPa30aBICHHON CEpPHON KHCIOTOM.

5.CpaBHHTE CBOICTBA MIPOCTHIX BEMIECTB 31€MEHTOB |V A TpymIIbI, COCTaBUB ypaBHEHUS B3aUMOICHUCTBHS:
-KpEMHHUSI €O IIeJI0YaMHM, CMEChIO INIaBUKOBOM U a30THOH KHUCIIOT, C METaJUIaMH;

-T€pMaHusl, OJI0BA U CBUHLA C A30THOM KUCIOTOW Pa3au4HON KOHLIEHTPALMH, CO LIET0YaMKu

6.CocraBbTe cxeMy 00pa30BaHHs IUAHOBOAOPOAA. Y KaKUTE ero TayTOMEpHbIe ()OPMBI, OIPEIETUTE MEXaHU3M

TOKCUYHOCTH.

7.T'anuapl ¥ TUIPUABI KPEMHHS JIETKO THAPONN3YIOTCs. JIOKaKUTe ypaBHEHUSIMU PEaKmuil.

8.Ipusemure hopmyssl okcuaoB u ruapokcuaos SN( 1V) u Pb( 1V), nokazas ypaBHEHUAME peakiuii Ux
amM(OTepHBIH XapakKTep.

3agaum

1.CocraBbTe ypaBHEHHUS pPEAKIHii:

PbO;, + H,0, — PbO, + HNO; +KNO, —

PbO; + HO; —  Kakwue cBO#CTBa MPOSIBISIET B HUX JHOKCH/I CBUHIA?

2.CpaBHHUTE KHCIOTHO-OCHOBHBIE CBOMcTBa KaTnoHOB 1 rHApokcuaoB ramtust(l11), uaaus(l11), u tammas(l11),
COCTaBUB YPaBHEHMSI pEaKLIUK:

Ga+OH = TiOH+Ga(OH),—

Gaz(SO4)3 + H,O— In(OH)3 +KOH—

InCl; + H,O0—



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

Martepuanbl 111 CAMONOATOTOBKH K JIA00paTOpHOMY 3aHATHIO 14
Pazgen: p-saemeHTHI

Tema: Xwumusi 3emeHToB VA rpynnbl. KHC/IOTHO-OCHOBHAST H  OKHCJIHMTEIHHO-BOCCTAHOBHTEIbHAS
XapaKTePUCTHKA Ba:KHeHIIMX coeduHeHUl. XMMHYECKHE OCHOBbI NMPUMeHEeHHs B (papManuM M MeIUIIUHE.
JKcnepuMeHTATbHOE UCCIe0BaHMe CBOICTB 3JIEMEHTOB M UX COeIMHEHU.

Bonpocs! 11 caMonoAroToBKH

1. OOmmas xapakTepucTuka 3j1eMeHToB VA rpynm

2.XVMHYECKHEe CBOWCTBA COeTMHEHHH MeTaiuioB VA Tpynn

3. Meauko-Onosornieckoe 3Ha4YeHUE IIEMEHTOB

4. I'eHernueckas CBSI3b MEKAY KjlaccaMy HEOPTaHUYECKHX BELIECTB.

IIncbMeHHBIE 3aJaHusA

1. Hanummure >1eKTpOHHYIO (JOPMYNy BHEIIHErO 3JIEKTPOHHOIO CJIOS B aToMax a3oTa, (ocdopa U MBIIIBIKA U
HEBO30Y>KZIEHHOM M BO30Y)KZICHHOM COCTOSTHHMSIX.

2. JleWicTBMEM KaKUX BEIIECTB Ha a30T, COJIb AMMOHUS, a30THYIO KHCIIOTY, HUTPHUI JIFOMHHUSI MOXXHO TMOJYYHUTh
ammuak? Hamummure cOOTBETCTBYIOILIME PEAKIINH.

3. Hanumwure YpaBHEHUA peaKuHﬁ, XapaKTCPHBIX IJI1 aMMUaKa: MMPpUCOCIUHCHHSA, 3aMECIICHUA, OKHMCIICHUE,
KOMILIEKCO00pa30BaHue.

4. Hamumure ypaBHEHUs peaklyii, TEPMUUECKOT0 Pa3JIOKEHHUsI HATPHUTA, HUTpATa U KapOoHaTa aMMOHHUSL.

5. Kakwue u3 okcuoB azora Oyayt pearupoBatb ¢ KOH? Hamummre cooTBETCTBYIOIINE PEAKIHH.

6. Hanwmimure ypaBHEHHUS peakIfii B3aMMOICHCTBHS KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C cepedpoM U ¢
dbochopom.

7. Hanwmmure ypaBHEHHUS peakIfii B3anMOIeiicTBHS pa30aBICHHON a30THON KUCIOTHI C MEIbIO U C MATHUEM.

8. Hanwumure ypaBHeHHs peakiuii ruxpoiu3a xjuopuna u uoxunaa gocdopa (111).

9. Hammmure B MONEKY/IAPHOM M MOHHOM BUJIE YPAaBHEHHS PEaKLUH IOITYyYEHHS TUIPOKCUIOB MBIIIBIKA, CYPbMBI
U BUCMYTa B CTENICHAX OKUCIEHHUS +3 U B3aUMOJCHCTBHA 3THX THAPOKCHIOB ¢ M30BITKOM KHCJIOTHI U LIEJIO0YH.

10. Kaxwue 35eMeHThI HOATPYIIIbI MBIIIbSKA B CTEIIEHH OKHUCIIeHHs +3 00pa3yioT Tnoconu? Hanummre
COOTBETCTBYIOIIUE PEAKIIUH.

3amaumn

1. Tlpu BHeceHuu kycouka Oemoro ¢ocdopa B pactBopel CuSOs u AgNO3 oOpasyercst cBOOOAHBIN MeTaw,
HAIUIINTE YpaBHEHHS peaKIHii:

a) P+ AgN03 +H,0 >

6) P + CuSO,4 + H,O —»

2. Hammmmre peakuuy pacTBOPEHUSI TaHHBIX BELIECTB:

a) Sb(OH); u Bi(OH)s;

6) szS3I/I BizS3_



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

Martepuanbl 111 CAMONOATOTOBKH K JIA00paTOPHOMY 3aHATHIO 15
Pazgen: p-saemeHTHI

Tema: Xummsi 3aemenTtoB VI A rpynnbl. KHACI0THO-OCHOBHAsI W OKHCJIHTEIHHO-BOCCTAHOBHTEIbHAS
XapAKTEPUCTHKHN Ba:KHEHIIMX coequHeHUl. XMMHUYecKHe OCHOBBLI NMpUMeHeHHsl B papMalnuM U MeIMIMHe.
JKcnepuMeHTATbHOE UCCIe0BaHMe CBOICTB 3JIEMEHTOB M UX COeIMHEHU.

Bonpocs! 111 caMoONoAr0TOBKH

1. Obmas xapaktepuctuka VI A rpyniisl 31IeMEHTOB NEPUOAMYECKOH CHCTEMBI.

2. KucoTHO-0CHOBHBIE M OKUCITUTENEHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BYKHEHUIIIMX MPOCTHIX U CIIOKHBIX
coefrHeHUH eMeHToB VI A rpymnisl.

3. XuMuuecKkrue OCHOBBI HCIIONIb30BaHKS B KAUECTBE JIEKAPCTBEHHBIX ITPENapaToB U peareHToB B papMaHaiuse,
Ouonoruueckoe 3HayeHue eMeHToB VI A rpymis

4. TlpuBeuTe NpUMEpPHI )KU3HEHHBIX MPOLIECCOB, MTPOTEKAIONINX TPH 00sS3aTEIBHOM ydacTHH Kuciopoaa. Onummre
MIPUMEHEHHE KHCIIOpPOJia B MEUIIMHE.

5. dapmakoneliHble penaparsl, ColepKaliue cepy.

6. [IpuBenuTe mpuMepsl OMOIOTHYECKH BaXKHBIX CEPOCOMIEPKAIIUX COSTUHEHHIH.

7. KakoBa Ouosorndeckas poiib ceneHa? [Ipuseaure mpumepsl HEpMEHTOB, COIEPIKAIIUX CEIICH.

8. [IpuBenure Gopmynasl BOZOPOIHBIX COSIMHEHUI 3JIeMeHTOB Tpymmbl. Kak m3MensieTcs ux ycroiunBocth? C yem
3TO CBSI3aHO?

9. Xumuueckne cBOWCTBa KHUCIOpoJa U cepbl. OXa-pakTepu3yiTe OTHOILIEHHE CepPhl K CIIOMHBIM Bellle-CTBAM —
BOJIE, KMCJIOTaM, ILeJI04aM; M K IIPOCTHIM BEIIECTBAM — MeTalulaM 1 HeMeTasiaM. CocTaBbTe ypaBHEHUSI
COOTBETCTBYIOIIUX PEAKLIUN.

IIncbmMeHHBbIE 3a1aHUA

1. O6bsicHUTE OKHCIUTENBHBIE H OTOSIMBAIOIIE CBOHCTBA, Ae3UHPHULUPYIONIee U OaKTepUIIUAHOE NeHCTBIE 030HA.
Hanuiure ypaBHEeHuUs peakyi:

1) O3 + SO2 =, 2) O3 + Ag + H2S04 =, 3) 03 + KI + H20 =, 4) 03 + CrCI3 + KOH = K2CrO4 + ...

2. OxapaKTepu3yHTe KUCIOTHO-OCHOBHBIE U OKUC-TUTENEHO-BOCCTAHOBUTENBHBIE CBOMCTBA IIEPOKCHIA BOAOPOJA.
Hanmmunte ypaBHEHHS peakluil, ykakuTe B HUX (YHKLHIO IIEPOKCHIA BOIOPOA:

1) H,O, + MnSO4 + H,O = MnO, + ...

2) H,O, + KCrO, + KOH =

3) H>0;, + KoCr,07 + HCI = KoCrOg + ...

3. CBolicTBa OCHOBHBIX COEIMHEHHIT CEPBI: OKCUIIOB, THAPHJIOB, TUIPOKCUIOB, cojell. HanuiuTe ypaBHeHMs
rHIpONK3a CynbGuIa HATPHs, CYIb(pHUTa HATPUSI U CYAb(PUIA ATIOMUHUSL.

4. OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIE CBOIICTBA coerHeHHH cephl. [IpuBeauTe mpuMeps! peakiuii, B KOTOPhIX
cepa BBICTYIAET: a) KaK OKHCIUTENb, 0) Kak BOCCTAHOBUTEINb, B) IIPETEPIICBAECT CAMOOKHC-IICHHE-
CaMOBOCCTaHOBIICHHE.

5. Onummre cocTaB, CTPOSHUE U CBOWCTBA THOCEPHOM KHUCIOTHL M THOCYIb(aTa HaTpus. Kak u ¢ kakoi meipio
TIOJTy9al0T THOCYNIb(AT HATPHs, YeM 00YCIIOBIICHBI €0 BOCCTAHOBHUTENBbHBIE CBOIcTBa? Hamimmre ypaBHEHUS
peaxmmii Na2S203 ¢ mepmaH-raHaToM Kaiust, ranoreHamu (C12, Br2, 12) u ero pa3-ioykeHus nIpu HarpeBaHUH.

3agaumn

1. Onpenenure KO3GPUITMEHTH TIEPE/T BEIIECTBAMU B PEAKIIHSX:
S+ HNO3(KOHI_[) = H,S0O, + NO

Se + HNOs(KOHI_[) + H,O = H,SeO; + NO

Te + HNOs(KOHI_[) =TeO, + NO + H,O

Po + HNOs(KOHL[) = PO(N03)4 + NO + H,0O

2. Hamumvte ypaBHEHHS PEeaKIHii:

1) H»S,05 + CI’z(SO4)3 + H,O = H,Cr,07 + ...

2) Na,S,0g + FeSO, =

3) K>S,0g + AgN03 + KOH = AgOl + ...

3. 3aKOHYHMTE CIIEAYIONINE YPABHEHUS PEAKIMii M PACCTaBbTe KO3(DOHUIIHEHTHI METOIOM TIOTYPEaKITHIA:
K2S + NaCIlO + H,SO4—

K3S + KMnO,4 + H2SO4—

H,S +HNO3z;—



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

Martepuansl A1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 16
Pazgen: p-saemeHTHI

Tema: Xumusi iementoB VIl A rpynnel. KucioTHO-OCHOBHAasI M OKHCJIUTEIbHO-BOCCTAHOBHTEIHHAS
XapAKTEPUCTHKHN Ba:KHEHIIMX coequHeHUl. XMMHUYecKHe OCHOBBLI NMpUMeHeHHsl B papMalnuM U MeIMIMHe.
JKcnepuMeHTATbHOE UCCIe0BaHMe CBOICTB 3JIEMEHTOB M UX COeIMHEHU.

Bomnpocs! 111 caMoONoOATr0TOBKH

1. O6mas xapakrepuctika VII A rpynrsl 31eMEHTOB MEPUOITYECKOH CHCTEMBI.

2. KucinoTHO-0CHOBHBIE U OKHCIIUTEFHO-BOCCTAHOBHUTENILHBIE CBOMCTBA BAKHEHIIINX TPOCTBIX M CIIOMKHBIX
coeHeHu 31eMeHToB VI A rpynmsl.

3. XuMuuecKkrue OCHOBBI HCITONIb30BaHHs, OMOIOrHUeCKOe 3HaUeHHe 371eMeHToB VI A rpymibl.

4. Vcxons U3 TONOKEHHS B TIEPHOMUYECKOM CHCTEME M DJIEKTPOHHOTO CTPOSHHSI aTOMOB, OITHILINTE OOIINE CBOMCTBA
xJiopa, OpoMa W moja: 1) BaJCHTHBIC BO3MOXKHOCTH, 2) CTEIICHU OKHCIICHHS B COCIAMHCHHSX, 3) 3aKOHOMEPHOCTHU
W3MEHEHHs] METAIUTMYECKIX W HEMETaNIMYECKUX CBONCTB, 4) COCTaB: a) MOJIEKYJ IMPOCTHIX BEUIECTB, 0) COeAMHEHNH
C BOZIOPOJIOM M METAJIIAMH, B) OKCHJIOB M THIIPOKCHIIOB, T') COSAMHEHUNA MEXy COOOH.

5. Hcrnonb30BaHue rajJoreHoB M UX COSAMHEHNH B Ka4ECTBE JIGKAPCTBEHHBIX MPENapaToB U PearcHToB B
(bapmananuse.

6. [IpuBenuTe MpUMepsl )KU3HEHHBIX MPOIECCOB, MIPOTEKAIOIINX PU YIaCTHH TaJIOTEHOB.

IInceMeHHBIe 3a1aHUS

1. Yemy paBHa Heprus CBs3M B MOJIEKYJIaX T'aJIOT€HOB U MoYeMy oHa yMeHbliaercs B psay Fo — Cla — Bro — 15?
OObsicHuTe 00pa3oBaHue ITUX MOJEKYa MeTonoM BC; onpenenute KpaTHOCTh XUMHYECKOH CBSI3H.

2. IloueMy 1 KaKk HU3MEHSIOTCA OKUCIUTEIbHO-BOCCTAHOBUTENBHbIE CBOMCTBA ranoreHoB B psany F2 — Clo — Bro — I?
Hanuiure ypaBHEeHuUs peakyi:

1) Cl, + FeCl; + NaOH = NaFeO,4 + ...

2) Br, + KCrO,; + KOH = Ko,CrO4 + ...

3) I+ HSO3 + H,O = HySO4 + ...

3. OObscHUTE W3MEHEHHE [UIMHBI M SHEPIMU CBS3M B MOJICKYJaX TaJOTeHOBOAOPOAOB, M KaK OHO BIIMSET Ha
CBOWCTBA 3TUX COEAMHEHUH.

4. Hanmmure anekrponHbie popmyibl atomoB F u Cl 1 MX BO3MOXKHBIX HOHOB. B Kakoii cTeneHn OKUCICHUs! XJI0p
MOJKET OBITh: @) TOJIBKO OKUCIIUTENIEM, 0) TOJIBLKO BOCCTAHOBUTEICM?

5. Kakum 06pa3om uaeHTH(UIIPOBATh B pacTBOpax (Gpropui-, XIopuia-, OpoMuI-, HOIUI-HOHBI

6. Kak M3MeHSIOTCS ¢ MOBBIIIEHUEM CTEIEHH OKUCIEHHS CHJIA, YCTOHYMBOCTD M OKHCIUTENIBHAS CIOCOOHOCTD
KHCIIOPOAOCOepKaIIUX KUCcIoT xnopa? [IpuBenure Ha3BaHUSA 3TUX KUCIIOT U UX CONEH.

3amaumn

1. Hanummute ypaBHEHMs peakuuii B MOAKUCIEHHOM PacTBOPE C y4aCTHEM XJIopaTa KaJlus:

1) KCIO3 + HCI =

2) KCIO3 + Kl + H,SO,4 =

3) KCIO3 + NaNO, + H,SO, =

4) KCIO3 + FeSO, + H,SO,=

2. CocTaBUTh YpaBHEHHS MIPEBPAILICHHIA:

l) KCl—)Clz—)KClOs—)HC|O4—)C|207

2) C|2—>NaC103—> NaClO4—>HCIO4—>C102—>NaC1

3) KBr— KBrO— KBrOz;—Br;—Br(NO3);—HBrOs

3. Kakoit o6bem 5%-to pactBopa HIOs (p = 1,02) TpeOyercs st oxucnenust 40 M 8%-ro pacteopa HI (p = 1,06) u
KaKkasi Macca uoja oopa3yercst Ipu 3TOM?

4. PactBop KIO3 ¢ mmotHOCTRIO 1,072 06beMoM 20 MIT IPOB3aUMOJICHCTBOBAI C M30BITKOM HOMIUIA KAIHS B
MIPUCYTCTBUH cepHOU KucioThl. O6pa3zoBanock 4,634 r nona. Berancimre maccoByro momto KIO3 B pacTBOpE.
5. OnummTe COCTaB U CTPOSHUE, OTYICHNE U IPUMEHEHNE XJIOPHOW W3BECTH, OMPENeuTe KO PHUIICHTH B
YPaBHEHUSAX PEAKIU ¢ €€ yJacTHEM:

1) CaOCl, + HCI = CaCl; + Cl, + H,0O

2) CaOCl; + CO; + H,O = CaCO;s + CaCl, + HCIO

3) CaOCl; + CO; + H,O = CaCOs + HCIO; + HCI

Kakas 3 3THX peakiuii 00BsICHSIET pe3Kuii 3amax, 1e3NH(OUINPYIONINE 1 0TOEIHBAIOIINE CBOMCTBA XJIOPHON
n3BecTu?



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
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Martepuanbl 118 CAMONOATOTOBKH K J1a00paTOpHOMY 3aHATHIO 17
Pazgen: p-sinemeHTHI

Tema: UTorosoe 3ansaTue. [IpoBepka 3HAHMIL; yMEHHUI VISl pelICHUs CUTYAllHOHHBIX 3a1a4.
BOIPOCOB /UUIsI OATOTOBKH K 3K3aMeHY

1.Tlpenmer, 3amauu ¥ MeTOAbl XUMHU. MECTO XHMHHM B CHCTEME €CTECTBEHHBIX HAayK M (hapManeBTHYECKOTO
oOpazoBaHusl. 3HAUECHHUE XHUMUH JUISl pa3BUTHS MEAUIMHBI B (hapMary.

2.OCHOBHbIE 3aKOHBI, IMOJOKEHHS M TOHATHS XMMHH M MX TPWIOKEHUE ISl pelieHus] NpodecCHOHANBHBIX 3a/1a4
MIPOBH30pa. DKBUBAIEHT, ()aKTOP SKBUBAJIECHTHOCTH, MOJISIPHASI Macca SKBHBAJIEHTHA, 3aKOH SKBHBAJICHTOB.

3.Uncrora XMMUYECKUX BEIIECTB. YCJIOBHBIE 0003HAYEHHs CTENEHH YMCTOTHI, KJIACCU(PHKAIMS BEUIECTB MO YHCTOTE.
HayuHble OCHOBBI OLIEHKH COAEpKaHUs TpuMecell. MeTo/bl OYNCTKA XUMHYECKUX BEIIECTB.

4.OcHOBHbIE TMOHATHS XMMHUYECKOH TepMoauHamuku. Bryrpenuss sHeprust (E) u sHramenus (H) wuauBUIyanbHBIX
BEIIIECTB U MHOTOKOMITOHEHTHBIX cucTeM. 3aKkoH ['ecca. PacueTbl cTaHIapTHBIX SHTAIBINA XUMUYECKHX PEaKkinui 1
(PU3UKO-XMMHUYECKHX TPEBpaIeHUi (IPOLECCOB PAacTBOPEHHS BEIECTB, JUCCONMANNS KHCIOT U OCHOBaHWiI) Ha
ocHoBe 3akoHa ['ecca.

5.Tlonsatue 00 sHTporuu (S) Kak Mepe HEYHOPsIOYEHHOCTH chcTeMbl (ypaBHeHue bombimana S=klnw). DHeprus
I'm66ca (G) xax KpuTepuil caMONPOW3BOJIBHOTO NPOTEKaHMS Tpolecca U TEPMOJUHAMHUUYECKOH YCTOWYHMBOCTH
XMUMHUYECKUX COCAMHEHUH.

6. OOpatumble 1 HEOOpaTHMBbIE [0 HATIPABJICHUIO XMMUYECKHE PEAKIMH U COCTOSTHUE XUMHYECKOTO PABHOBECHS. 3aKOH
neiictyronux Macc (3/IM) i COCTOSHHMS XHUMHYECKOIO pPaBHOBECHS (3aKOH XHMHYECKOTO PaBHOBECHS).
KoHcTaHTa XUMHUYECKOr0 paBHOBECHS H €€ CBsI3b CO CTaH/IAPTHBIM M3MeHeHneM SHeprun [ ndoca nporecca.

7.3aBucumocth dHepruu [ mb0ca nporecca 1 KOHCTaHTHI paBHOBecHs OT Temrnepatypsbl. [Ipunnun Jle IllaTense-bpayHa.

8. DnexTpoHHasi Teopusi OKUCIHTENbHO-BoccTaHOBUTENbHBIX (OB) peakumii (ITucapxeBckuii JI.B.). OxucnurensHo-
BOCCTAHOBUTEJIBHBIC CBOMCTBA 3JIEMEHTOB U HMX COG}II/IHGHHﬁ B 3aBHCHMOCTH OT HOJIOKeHHs dieMeHTa B [ICO u
CTCIICHHU OKHMCJICHUA 3JICMCHTOB B COCIMHCHHUAX.

9.CranmapTHoe W3MeHeHHE »HHepruu [nb0Oca OKHUCIMTENbHO-BOCCTAHOBUTEIBHOM pEakUMd M CTaHZapTHBIE
OKHCJINTEIbHO-BOCCTAHOBUTENbHBIC IIOTEHIMANBl TOJypeakuui (9eKkTpolHble moTeHuuansl). OmnpeneneHue
HanpasiieHus: OB peakiuii 1o pa3HOCTH CTaHAAPTHBIX TOTEHIUANIOB.

10. VYwuyenume o pactBopax OCHOBHBIE ONpEHENEHHS: PACTBOP, PACTBOPHUTENb, PACTBOpeHHOE BemiecTBo. [Iporecc
pactBopeHust kKak Quinko-xumudeckoe sisneHue (Menaenees .M., Kypuakos H.C.). Tepmonunamuka npouecca
pactBopenus. PacTBopsI ra30B B )KuAKOCTAX. 3akoHsl ['enpu, I'enpu - Jlansrona, U.M.Cedenona.

11. PacrtBOpBI TBEpIBIX BEIECTB B KUAKOCTX. [ToHsTHE O KOMMUraTMBHBIX (OOIIMX) CBOMCTBaX pacTBOpOB. [ 'wHrio-,
N30- U THIEPTOHUYECKHE PACTBOPHI.

12. Teopus pacTBOPOB CHJIBHBIX 3JIEKTpOIHTOB. MOHHAs cuia pacTBOpoB, KOA()(MHUIMEHT aKTUBHOCTH M aAKTHBHOCTD
HOHOB CHJIbHBIX JIEKTPOJIUTOB B PaCTBOPAX.

13. PaBHOBecue MexIy pacTBOPOM M OCAJKOM MaJIOpacTBOPHMOro 3jiekTponuTa. Koncranra pactBopumoctd Ks.
VYcnoBust pacTBOPEHHS U OCAXKIEHUS OCAIIKOB.

14. Wonwuzauus Boxabl. MlonHoe nmpousBeneHre Boabl. Bogopoanslil mokazartens - pH; pH pacTBOpOB CHIIBHBIX KHCIOT U
OCHOBaHUH. PactBopsl cnaObix smextponutoB. [lpuMenenne 3/IM k MOHHM3aIMK CIAOBIX 3JEKTPOIUTOB.
KoncTaHnTa noHu3zanum.

15. Teopum xucior u ocHoBaHmil (Appenmyca, JIpiouca, bpencrena u Jloypu). Koncrantel xucnorHoctn (Ka) u
ocHoBHOCTH (KB). AMdoTepHbIe 371eKTpOauThI (aM(OIHUTHI).

16. OcHOBHBIE 3Talbl U JUANEKTUKA Pa3BUTHs NPENCTABICHHH O CYIIECTBOBAHMM M CTPOEHHM aTOMOB. KBaHTOBO-
MeXaHW9ECKast MOJEIb CTPOCHHS aTOMOB. DJIEKTPOHHBIE (DOPMYIIBI U IIEKTPOHHO-CTPYKTYPHBIE CXEMBI ATOMOB.

17. TI3 A.M.MeHngeneeBa W €ro TPaKTOBKAa HAa OCHOBE COBPEMEHHOH KBAaHTOBO-MEXAHWYECKOH TEOpHUH CTPOSHUS
aTOMOB. Crpykrypa IICD: mepuomsl, TpyImsl, ceMeiicTsa, s-, p-, d-, - kiaccudukarus smemenToB (610KH).

18. Tunbl XUMHUYECKHX CBs3EH U (DH3UKO-XMMHUUECKHE CBOMCTB COCIMHEHHI ¢ KOBAJICHTHOM, HOHHOU M METaJLTHYECKOM
CBSI3bI0. OKCIIEPUMEHTAJbHBIE XapPAKTEPUCTHKH CBS3€H: JHEpPTusl CBS3W, IJIMHA, HAMpaBieHHOCTb. Ommcanue
MOJIEKYJI MEeTOOM BasleHTHHIX cBsizelt (MBC). Onmcanre MomeKya METOIOM MOJEKYIBIpHBIX opburaneir (MMO).
Cesi3pIBatoOIINe, pa3peIxisromue 1 HecBs3bBaromue MO, ux sHeprus U Gopma. Meton MONEKYISPHBIX opOuTaien
KaK TEOPETUYECKast OCHOBA MOJICKYJIIPHOW CIIEKTPOCKOIHH.

19. MexMoJeKyIApHble  B3aMMONGWCTBUS W HMX NpUpoJa. ODHEPrus  MOJEKYISIPHOTO  B3aMMOJCHCTBUSL.
OpueHTaMoHHOe, HHAYKIIMOHHOE W IUCIIEPCHOHHOE B3amMojelcTBre. BomopoaHas CBsA3b M €€ pa3sHOBHIHOCTH.
Bronorndaeckast pons BOZOpOJHOM CBsI3U. MOJIEKyIIsIpHbIE KOMIUIEKCHI M MIX POJTb B METAOOIMYECKUX MPOIeccax.

20. CoBpemennoe cozaepkanue monsaTus komruekcHsle coenuaenus (KC). Crpykrypa KC. CnocobHOoCcTs aTtoma
Pa3NMYHBIX DJIEMEHTOB K KoMIulekcooOpasoBanmio. [Ipmpoma xmmmueckoir cBssm B KC. OOpasoBanme U
muccormaryst KC B pacTBopax, KOHCTaHTBI 00pa30BaHUS M HECTOMKOCTH KOMIUIEKCOB.

21. Knaccuduxamus n Homernkiarypa KC. KomrekcHble KHCIOTBI, OCHOBaHUS, comu. IIn-komrurekcel. KapOoHmb
MerauioB. XenatHele u Makpouukinnueckne KC. buonornueckas pons KC. MeramnopepMeHTsl, MOHATHE O
CTPOEHMH MX AaKTUBHBIX IIEHTPOB. XMMHUYECKHE OCHOBBI IPUMEHEHHS B (hapMaliyl U MEAUIIMHE.
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S-anemenTtrl. Bomopon OOmias xapakrepuctuka. OcobenHoctn monmokenus B I[ICD. Boma kak BakHeifmee
COeIMHEHUE BOJOpOJa, ee (M3MYECKHe M XMMHUECKHE CBOMCTBA. XapaKTEPHUCTHKA W PEaKIMOHHAS CHOCOOHOCTH
CBSI3U BOJIOPOZA C IPYIMMH PaclpOCTPaHEHHBIMH 3JIEMEHTAMH: KHCIIOPOIOM, a30TOM, YIIEPOIOM, CEPOIL.
S-OnemeHThl — MeTautel. O0Imas XxapakrepucTika. Mi3MeHeHue cBoiicTB anemenToB [IA rpynmer B cpaBHeHnu ¢ [A.
XapaKkTepucTHKH KaTHoHOB M* u M?*. Monsl M* u M?* B BOAHBIX pacTBOpax, SHEPrHs THMApPATALME HOHOB,
KECTKOCTB.

Bronornueckast posib s-3J1€MEHTOB-METAIJIOB B MUHEPAJILHOM OanaHce opraHu3Me. Makpo- ¥ MUKpPO-S-3JIEMEHTHI.

CoenvHeHMsT KallblMsl B KOCTHOM TKaHHW, CXOJCTBO HMOHOB KaJIbIMs W CTPOHLMS, HM30MOpP(HOE 3aMelleHHe
(mpobnema ctpoHnusn-90). SnoBurocTs Oepriys. XUMHYECKHE OCHOBBI IPUMEHEHHSI COSMHEHNHN JIUTHUSI, HATPUs,
KaJvs, MarHusl, KaJIbIHsl, Oapus B MeJULIMHE U B (hapMaluH.

OOmiast xapaktepucTika d->JIeMEHTOB (IIEPEXOJHBIX JJIEMEHTOB). XapaKTepHble OCOOCHHOCTH d-3JIeMEHTOB:
TiepeMEHHbIEe CTETIEHH OKUCIICHUsI, 00pa3oBaHne KOMILIEKCOB, OKpACKa COSIMHEHHUH (IIPUYMHBI €€ BOSHUKHOBEHHS ).
Bropuunas nepuoaudHOCTh B cemelcTBax d-aneMeHTOB. JIaHTaHOMIHOE CXKAaTHE W TOBBINIEHHOE CXOACTBO d-
aneMeHToB V 1 V1 nepuosos.

OnemenTsl [1IB rpymmer. OOImIas xapakTepUCTHKA, CXOICTBO W OTIUYME OT 3JIeMEHTOB rpymisl 1IA. f-DnemMeHTs
kak aHasnoru d-snemenToB [1IB rpynmbl, cX0JCTBO U OTJIMYHE HAa IPUMEPE LIEPHsl, XUMHUECKUE OCHOBBI IPUMEHEHHUS
uepus (IV) cynp(haToB B KOJHMYSCTBEHHOM aHATU3E

Onementsl IVB u VB rpynmn. O6uias xapakrepuctuka. XMMHYECKHE OCHOBBI MPUMEHEHUS] THTaHa, HUOOUS |
TaHTaNa B XMPYPIUH, TUTaHA JUOKCUAA M aMMOHUS MeTaBaHaiata B (papmarmu.

OOmas xapakrepuctuka rpymmsl. VI B rpymmer Xpom. IIpocroe BemiecTBO M €ro XMMHUUECKass aKTHBHOCTD,
cnocoOHocTh K KoMmIuiekcooOpazoBanuto. Xpom (II), xpom (III), kucnorHo-ocHoBHas (KO) u okucmuTenbHO-
BoccTaHoBUTeabHas (OB) XapakTepUCTUKH COCTUHEHHH, CIOCOOHOCTh K KOMILICKCOOOpa3oBaHuio. CoenuHEeHHUs
xpoma (VI) - okcua u IMXpoMoBasi KUCI0Ta, XpoMatsl 1 auxpoMatsl, KO n OB xapakTepucTrka; OKHCIUTEIbHbIE
CBOWCTBA XpPOMATOB U TUXPOMATOB B 3aBUCUMOCTH OT pH cpelpl; OKHMCIeHHEe OpraHUIeCKUX COeANHEHUN (CITUPTOB).
[Tepokcocoenunenus xpoma (VI).

Monubnen u Bonb(dpam, 00Iast XapaKTEPUCTHKA, CIIOCOOHOCTh K 00Pa30BAaHHIO H3OIMOJIH- U T'€TEPOIMOIUKHUCIIOT;,
CpaBHUTENIbHAS OKHCIIUTEILHO-BOCCTAHOBUTENbHAS XapaKTEPUCTHKA COSAMHEHMH MONMOIeHa M Boib(dpama IIo
OTHOIIICHHIO K COCAMHEHUsIM Xpoma. buonornueckoe 3Hauenue d-anemeHTOB VIB rpyrmmbl. XUMHYECKHE OCHOBBI
MIPUMEHEHHUs] COSITUHEHUH XpoMa, MoJiO/ieHa U Bolib(ppama B papmaiu (papManeBTHUECKOM aHaIH3e).

OOmias xapakrepucruka rpynmsl VII B rpynmel. Mapranen. OOmias xapakTepucTuka. XUMHYECKas aKTHBHOCTb
npocroro Beutectsa. Mapranen (II) u mapranen (III), mapraner (VI) okcua, KUCITOTHO-OCHOBHBIE U OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIE CBOICTBA, BiuaHue pH Ha OB cBoiicTBa.

Coenunenus mapranna (VI): Manranatel, ux o0pa3oBaHHe, TEPMUUYECKast yCTOMYUBOCTD, JUCIPONOPIIMOHUPOBAHUE
B pacTBope U ycioBus crabmimnzanuu. Coenuaenns Mapradna (VII) - okenn, MapranioBast KUCIIOTa, HEpMaHIaHATE,
XUMHYECKHE OCHOBBI NPUMEHEHHs Kajus MEepMaHraHaTa M €ro pacTBOpa KaK aHTHCENTHYECKOTO CPEICTBA U B
(apMareBTHIECKOM aHaIH3e.

Oomas xapakrepuctika VIII B rpynmer  rpynmbl. [enenue snementoB VIIB rpymnbl Ha SieMeHTHI ceMeiicTBa
Kene3a M IUIATHHOBBIE MeTauibl. OOmias XapaKTepHCTHKA 3JIEMEHTOB ceMeilcTBa jkenesa. JKemeso. CoennHeHHs
xenesza (1) u xeneza (I1I) - KO u OB xapakrepucrrka, criocoOHOCTh K KOMILIEKCO0Opa3oBaHuio0. KoMIuiekcHbie
coequuenus sxeneza (II) u xemesza (III) ¢ umanug u THOIMAaHAT MOHAMH. ['eMOMVIOOMH U KeJIe30COAEpIKalre
(dbepMeHTBI, XUMuYeckas CymHocTh ux nedictBus. JKemezo (VI). XumMuueckue OCHOBBI NMPUMEHEHHs XKeje3a U
KENe30CoIepKaIIMX MIPETapaToB B MEAUITMHE U GpapMaryi (B TOM 4ucie B (hapMalleBTHIECKOM aHAITN3E).

KobGaneT 1 HUKENb. XUMHUYECKasi aKTHBHOCTD IPOCTHIX BEIIECTB B CPaBHEHWH C xkene3oM. CoequHeHus KobaiabTa
(II) m (III), aukens (II), KO u OB xapakrepucTuka, crmocoOHOCTh K KOMILIEKCOOOpa3oBaHmiO (peakmus Uyraesa).
Hukenp m ko00ampT Kak MHUKpO3JIeMeHTH (KodepmeHnt-B12). OOmas xapaKTepHUCTHKA SJIEMEHTOB CeMeHCTBa
TUTATHHBI.

O6mas xapakrepuctuka I B rpymnmer. @u3ndeckne M XUMAYECKHE CBOWCTBA MPOCTHIX BemecTB. COenMHEeHNS Mean
(D u (I), mx KO u OB xapakrepucTrka, CriocoOHOCTs K KoMIutekcoobpazoBanuto. Coemuaenus cepedpa, mx KO u
OB xapakrepuctuku (OaKTepHIIIHBIE CBOICTBA HOHA cepedpa). 3omoto. Coenmnenns 3omota (1) u 3omota (I1I), ux
KO u OB xapakrepuctuka, CIOCOOHOCTh K KOMIUIEKCOOOPa30BaHMIO. XMMHYECKHE OCHOBBHI NMPUMEHEHHUS B
MeIWIuHE U apMaru coenuHeHnid [ B rpymmsr.

Obmas xapaktepuctuka 1 B rpymmer. Huak. KO u OB xapakrepucTtika CoenWHEHHWH IMHKA. KOMIDIEKCHBIE
coenuHeHusl MHKa Kammuii m ero coequHeHns B CPaBHEHWM C aHAJIOTHMYHBIMH COEIMHEHWSIMU IMHKA. PTyTh.
OOmrast xapaKTepUCTHKA, OTIMYUTENbHBIE OT IMHKa u Kagmus cBoiictBa. Coenmaenus prytu (1) m pryru (II), nx
KO u OB xapaxkrepuctuka, ciocoorocts prytH (1) u pryru (II) k KoMIutekcoodpa3oBaHHi0. XIUMHU3M TOKCHIECKOT'O
JEHCTBUS COSMHEHNH KaIMHS U PTYTH.
OOmas xapakrepuctuka III A rpynmer. bop. bopumpl. TI'mapunoboparter. Tamunsr Oopa, Tuaponmns u
KOMIUTeKcooOpazoBanue. BopHBIN aHTmapua U OOpHas KMCIOTa, paBHOBECHE B BOXHOM pacTBope. Terpabopar
HaTpusa. AHTHCENITUYECKHE CBOIcTBa OOpPHOW KHCIOTBI M €€ coled. AMOMHHMHA. Pa3sHOBHIOHOCTH OKcHIa
TIOMUHNSA. AM(OTEPHOCTh THAPOKCHAA. ANIOMUHATHI. PH3NKO-XMMHUYECKHE OCHOBBI NMPUMEHEHHS AJIOMHUHUS B
MeIUIMHE U GapMaIyy.
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OOmas xapaxrepuctuka IV A rpynmel. O0mas XxapakTepuCTHKa yriiepona. AJUIOTpOmb! yriaepoaa. YTIIepon B
orpunarensHbIX crenensx okucienus. Yruepon (II). Coenunenns yrnepona (IV). Okeun yrnepona (IV), Yronbnas
KHCIIOTa, KapOOHATHl M BOMOpoAKapOoHaThl (ruapokapOoHatel). CoenMHEHHs Yriiepoja C TaJOreHaMH U CEepOH.
Huanatet w THoumaHatbl. @Ousmyeckne W XMMHYECKHE CBOMCTBA, TNPHMEHEHHE. XHMHUYECKHE OCHOBEI
WCIIOJIb30BaHMsI HEOPTAaHHMYECKUX COETMHEHHH yrieposia B MEANIMHE U (hapMaluu.

Kpemuwmii. OOmast xapakreprictuka. OCHOBHOE OTJIIMYHME OT YIJIEpoja: OTCYTCTBHE MH-CBSA3U B COCIWHEHUSX.
Cwmnunbel. CoemuHenus ¢ BomopomoM (cwianbl). Oxcup kpemuus (IV). Cuwmukarens. KpemHeBas KHCITOTA.
Cunukarsl.

DneMeHTHI oArpynnb! TepManust. OO0Ias XapakTepucTuka. Y CTOHYMBOCTh BOJIOPOIHBIX coenuHeHni. CoeanHeHus
¢ rajorenamu tuna OI'y u OI'y, noBenenye B BOAHBIX pacTBopax. OJIOBOXJIOPUCTOBOLOPOAHAA KUCIOTa. OKCHIBL.

Oxcup cunna (IV) xak cuitbHBIN OKHCIHTEND. AM(OTEPHOCT THIPOKCHIOB. XUMUYECKHE OCHOBBI UCTIOIH30BAHMS
COE/IMHEHUI 0JI0BA M CBHHIIA B aHANN3€ (hapMIIpenaparos.

OOmiast xapakrepuctuka VA rpynmbl. A30T, gochop, MBIIBSIK B OpraHu3Me, UX OHOJOrHdeckas poib. A3O0T.
[prunHa Manol XMMHUYECKOW aKTHBHOCTH JMa30Ta. MolleKysa Aua30Ta Kak jJurana. MHoroodpasue CoeTMHeHUN ¢
pa3IMYHBIMHM CTENEHsMH OKHcieHus a3ora. CoemuHeHHMs C OTpHLATENbHBIMU creneHsMu okucienus (CO).
Hutpunst , ammuak, KO n OB xapakTtepuctuka, peakiuu 3aMmerieHus. AMuasl. AMMuakaTsl. FIoH aMMOHMS U ero
conu A30THCTOBOJNOPO/HAsT KACIOTHI W a3ujpl. COeMHEHHs a30Ta C MOJIOKHUTEIBHBIMHU CTETICHSIMH OKHCIICHHSI.
Oxcuppl. A30THCTasi KUCIIOTa U HUTPUTHI. A30THas kucinotra u HuTpatbl. KO u OB xapakrtepuctuka. "llapckas
BOJKa".

®octop. Odmas xapakrepuctuka. Gochunsl. Dochun. CpaBHEHHE C COOTBETCTBYIONIMMH COEAWHEHUSIMH a30Ta.
Coenunennst  ¢ochopa ¢ mnonoxurenbHbiMu  creneHsmMu  okuc-ieHus  (CO)..  docdopHoBaTucTas
(rumoocopucrast) u dochopucrast kucnorsl, crpoerne monekyn, KO u OB cBoiictBa. [lucdochopnas
(mupodocopnas) kuciora. M3omonu- u rerepononudochopHbie KUCIoThl. MetadochopHbIe KUCIOThI, CPAaBHEHUE
C a30THOM KUCJIOTOM.

DJeMeHTBHl MOATPYNIbl MblIbsika. OOlIas XapakTepucTuka. BoJopojgHble COENMHEHHS MBIIIbsIKA, CYpbMbI H
BUCMyTa B CpaBHEHHMH ¢ amMMmuakoM M (ochunoM. OrmpeneneHue Mblbsika mo Meroxy Mapia. CoequHeHHs
MBIIIbAKA, CYPbMbl U BHUCMYTa C MOJIOKUTEIBHBIMH CTEHEHSAMH OKHCIEeHHUs. IIoHATHE O XMMHYECKHX OCHOBAaX,
NPUMEHEHHs1 B MeIUIIMHEe U B (hapmalvu amMmMuaka, okcuia aszora (I) (3akucu a3ora), HUTpUTA M HATpATa HATPUS,
OKCHJIOB M COJIEH MBIIIbSAKA, CypbMbl U BUCMYTa. XUMHUYECKUE OCHOBBI HUCIIOJIb30BAHUS COCIUHEHHUN P-3JIEMEHTOB
VA rpynnsl B papMalieBTHIeCKOM aHAIU3E.

OO6mas xapakrepuctuka VI A rpynnbl. Kucnopon. Monekyna Op B kadecTBe JIMraHja B OKCHI€MOIJIOOMHE.

Knaccudukanms KUCIOpPOAHBIX COCAMHEHWH M HMX OOIIUMe CBOWCTBa (B TOM 4YHCiIEe OMHApHBIE COSJAMHEHUS:
CyNepOKCUABI (TUIEPOKCUIBI, HAAIIEPOKCHIBI), IEPOKCHUIBI, OKCHIBI, 030HUABI). Bomopon mepokcus (H202), €ro

KO u OB xapakrepucTuka, IpUMeHEHHE B METUIIUHE.

Cepa. OGiast xapakrepuctuka. CoeJMHEHHs Cepbl B OTPUIIATENBHBIX CTeneHsx okucienus. Coequnenus cepsl (1V)
- OKCHI, XJIOPUZ, OKCOOUXJIOPUZ (XJIOPUCTBI THOHWII), CEPHHCTas KHUCIOTa, CYIb(QUTHI M BOXOPOACYIb(OHUTHI
(runpocynbdursl). Coemnunenust cepsl (VI) - okcun, rekcadTopua, AUOKCHIUXJIO-PHUI, (CYIb(QOHMIXIOPH],
cynb(hypUIXJIOpHU), CepHasi KUCIOTa M ee mpousBomHble - cyibdatel, KO u OB coiictBa. Oneym. Jlucepnas
(mupocepHast) kucnora. IlepokcOMOHO- M TepoKcoaucepHas Kuciaora u conu. OKHCIHUTENbHBIE CBOWCTBA
nepokcocyibdaroB. Cenen u Temnyp. Okcuasl U kuciotsel, ux OB u KO cBoiicTBa (B cpaBHEHUU C MOAOOHBIMH
COEIMHEHUSIMU cepbl). bromornueckas pois.

Obmas xapaktepuctuka VII A rpymmsl. OcoOple cBoiicTBa ¢Topa Kak Hamboiee 3IEKTPOOTPHIATETIHEHOTO
aneMeHTa. [IpocThie BelecTBa, UX XUMHYECKast aKTUBHOCTh. COEIMHEHUS TAJIOTEHOB C BOAOPOAOM. [ amoreHmn -
MOHBI KaK JIMTAH/bl B KOMIUIEKCHBIX COEAMHEHMSX. | aJIOreHbI B TONOKUTENBHBIX CTETICHIX OKUCICHUS. VI3MeHeHne
KO u OB cBoiicTB B 3aBUCHMOCTH OT CTEIIEHH OKHCICHHS TaJloTeHa. XJIOpHAas W3BECTb, XJIOPATHI, OpOMAaTel U
HoaaThel M UX CBOWCTBA. buonorndeckas pons ¢pTopa, Xiopa, bpoma u nomga

[lonsiTe o XxMMU3Me OaKTEPHOIMAHOTO IEHCTBUS Xjopa W HWozxa. [IpuMeHeHnMe B MeOWIIMHE, CAaHUTAPUH U
(apMaruy XJIOPHOH HM3BECTH, XJIIOPHOH BOJBI, TMPEMapaToB aKTHBHOTO XJIOpa, WOMa, a TaKKe CONSTHOW KHCIIOTHI,
(hTOpPHUIOB, XJIOPHUIOB, OPOMHUIOB M HOTUTOB.

O6mas xapakrepuctuka VIII A rpynmbl. @u3nyeckrie 1 XUMUIECKUE CBOWCTBA OJIaro-poaHbIX ra3oB. CoennHeHNS
6maroponHbIx ra3oB. [IppumeHeHne 61aropoAHBIX Ta30B B MEIUIIMHE.
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PEKOMEHAYEMAS IUTEPATYPA
OcHoBHas JMTEpaTypa
1. Obmas xumusa. brodusndeckas xumus. XuMus OHOT€HHBIX 3JIEMEHTOB. YYEOHWK Ul MEIWIIUHCKUX BY30B /
10.A.Epmos, B.A.ITonko, A.C.bepnsaa u ap. Pen.}O.A.Epmos // M,: Beicir.k., 2010 .
2. Ilpaktukym no odmeit xumun. bruodusnueckas xumust. XuMusi OHOTEHHBIX 3JIEMEHTOB. YueOHOe mocodue st
CTy/IeHTOB MeauIMHCKKX BY30B / Pen. B.A.Ilonkos // M., Beicmast mixona, 2008 r.
3. COopHHMK 3a1a4 W YIIpaKHCHUH 1o obmield xmMuu. YueOHoe mnocodme. 4 w3, C.A. Ily3zakor, B.A. Ilonkos,
A.A. ®unurmoa, M. Beicm. mkona, 2010r.
JononHuTebHAS JUTEpATYpPa

1. Obmas xumust. Kypc siekiuii A ctyneHToB papManeBTiHdeckoro (paxkynbTeTa AMCTaHIMOHHOHN (hopMBI
o0yuenus. AssakymoBa H.I1., Karynuna E.E., Kpusonanosa M.A., 2011, 204
2. O6mas xumust. YUeOHUK a1 MeauiuHCKuX By30B. / B.A. ITorkos, C.A. Ily3akos // M, TDOTAP Memua, 2007 .
3. IpakTukym no xuMun. YuebHO-MeTonnueckoe nocodue / H.I1. ABBakymoBa, M.A.Kpusonanosa, M.H.
I'my6bokora, E.E. Katynuna, 1.B.®@omun, A.B. XKnanora // Camapa: OOO «Bosnra JlokymeHt, - 2016r.
4. Xumus. OcHoBwl xumun sxuBoro / B.U. Cnecapes // C-116., Xumus, 2007t.,

METOAUYECKUE PEKOMEHJALWU K HAITUCAHUIO PE®EPATA
Pedepar Beimonnsiercs Ha nucrax ¢popmaTta A4 B KOMIIBIOTEpHOM Bapuanrte. [lonsi: BepxHee, HUKHee — 2 cM,
npaBoe — 3 cM, JieBoe — 1,5 cM, mpudT Times New Roman, pasmep mpudra — 14, uarepsan — 1,5, adzam — 1,25,
BhIpaBHUBaHUE N0 muprHe. O0beM pedepara 15-20muctoB. ['paduku, prucyHKH, TabNUIB! 005S3aTEIHHO
HOAMUCHIBalOTCS (TpaduKK ¥ pUCYHKH CHU3Y, TaOJIHIBI CBEPXY) U PACIIONAraroTCs B IMPUIIOKEHUSIX B KOHIIE
paboThl, B OCHOBHOM TEKCTE Ha HHUX JIEJAETCs CChIIKA.

1. TuTyABHBIH JUCT A0JDKEH COAEPKaTh HAMMEHOBAHUE YUPEKACHHS, B KOTOpoM BhInouHsuics pedepat, ©.1.0.
aBtopa, ®.1.0O. pykoBoguTeNst, o1 HAITUCAHHS.

2. Benenmue (1e Oosee 2-3 ctp.), TIe OTPAXKEHbI:

- IeTTd ¥ 3372491 pabOoThI

- OCHOBHOH 3aMBbICEIL.

3. OcnoBHas 4actb (15-20 ctp.), oOycioBiIcHa 3aayaMH HCCIICMOBAHMS, HO O0S3aTENBHO COMECpKAaTh (PU3UKO-
XMMHYECKHE OCHOBBI BOIPOCA, MEIUKO-OMOIOrHMYECKOe NMPUMEHEHHE M 3HAYeHHe, a IJIaBHOE, OH JOIDKEH OBITh
XUMHYECKH MH(DOPMATUBHBIM.

4. 3akinouuTeabHbie BbIBOABI (1,5-2 c1p.)

5. Cnucoxk JuTepaTypbl

TemaTtuka pedepaTuBHbIX padoT

1. Karanus3 kucrmoramu: OOUMH KUCIOTHBIM KaTaluu3, CHEU(UYEeCKUil KUCIOTHBIN KaTaliu3, 3JeKTpOo(UIbHBII
Katanu3 (0COOEHHOCTH, MPUMEPBI U OHOJIOrHYECKOe 3HAYCHHE).

2. Karanmu3 OCHOBaHUWSIMU: OOIIMI OCHOBHBIN KaTanu3, CHelu(UYeCKHid OCHOBHBIN KaTaiu3, HYKICO(OWIbHBIN
Katanu3 (0COOEHHOCTH, PUMEPBI U OHOJIOrMYECKOe 3HAUCHUE).

3. OKHCINTETbHO-BOCCTAHOBUTENBHBIN KaTaIn3.

4. Katanus Kak pe3ynbTaT KOMIUIEKCOOOpa30BaHusI.

5. ®OoTOXMMHMYECKHE peakUuu: MEpBUYHbIE M BTOPUYHBIE IHporecchl. KBAaHTOBBIM BBIXON pEaKLUH.
DOTOXMMUYECKHE PEAKINH, NMPOTEKaroIue B atMochepe. PU3NKO-XMMUIECKHE OCHOBBI ()OTOCHHTE3a, MEXaHN3Ma
3peHws, OMOTIOMUHECLICHITNH.

6. Menuko-0HoMorniaecKoe 3HaueHne 3JIeMEeHTOB | A 1 2A TPYIIIBL.

7. ToxcnaHOCTH OepUyLIHS U OapHs.

8. Meanko-0nonornaeckoe 3Ha4eHue 371eMeHTOB 3B rpymiist.

9. Menuko-6uonorndaeckoe 3Ha4YeHNnE JIEMEHTOB 45 rpymIb.

10. Meauko-Ononormaeckoe 3Ha4eHUe AIeMeHTOB Sb rpymibr.

11. Meauko-Ononormyeckoe 3HaYCHIE MapraHIia.

12. Meauko-0nonornaeckoe 3Ha4eHue 1eMeHToB 8b rpymsr.

13. Meauko-Ononormaeckoe 3Ha4eHNE COSAMHEHUI MeH, cepedpa, 30110Ta.

14. Mennko-01oIoriuecKoe 3HaYeHNE COEIMHEHUI [TMTHKA.

15. Pryreopranndeckne coeinHeHNI. MeTuKo-0nonornieckoe 3HaYeHHe.

16. CoennHeHUS PTYTH, B KAYECTBE JIGKAPCTBEHHBIX CPEZCTB.

17. Kammuii Kak TOKCHKAHT OKPY>KAFOIIeH CpeIbl

18. Mennko-6nonorndeckoe 3HaUCHNE HIIEMEHTOB 3 A TPyIIIHI.

19. Menuko-6nonorndeckoe 3HaYeHNE HIEMEHTOB OA TPYIIIHI.

20. Menuko-01oIornieckoe 3HaUeHHE 3JIEMEHTOB SA TPYIIIIHL.

21 Metonb! 0OHAPYKEHHUS MBIIIbSIKA B ONOIOTHYECKUX 00BEKTaxX.



Meronuueckue peKOMEeHIAI|H AJIsl CTYJeHTOB (hapMaleBTHIecKoro (hakyabTeTa Mo JTUCHUIUINHE
«XUMUNA OBIIAA 1 HEOPITAHUYECKA»

22. Menuko-01oornieckoe 3HaueHHE 3JIEMEHTOB 7A TPYIIIIBL
23. Menuko-01oornieckoe 3HaueHHE 3JIEMEHTOB 4 A TPYIIITBL

Kpurtepun ouennBanus pedepara:
- OIICHKA «324TEeHO» BBICTABISACTCS CTYJCHTY, €CITH
- 1. IIpucyTcTBYIOT BCe HEOOXOMUMBIE MTyHKTHI pedepata (MiaH, BBEACHNHE, OCHOBHAS YaCTh, 3aKII0OYCHHE, CITHCOK
JIUTEPATYPHI);
- 2. PackpriTa Tema pedepara.
- OIICHKA «HE 3a4TeHO» TeMa pedpepaTa He PACKPBITA MM OTCYTCTBYIOT HEOOXOAUMBIE MMyHKTHI pedepaTa.



