ONTUSTIK-QAZAQSTAN oL'a SOUTH KAZAKHSTAN

MEDISINA S_‘ggf\ MEDICAL
AKADEMIASY ali, ACADEMY
«OHTYCTIK KasakcTaH MeavumHa akapemmscbl» AK - N7 Y/ AO «HOHo-KasaxcTaHcKas MeAUUWHCKAS akaaemus»
Kadenpa xumMruecKkux IUCIUTLIINH 044-52/
MeTOI[I/I‘ICCKI/Ie PEKOMCHOAIWHN IJI ITPAKTHYCCKUX 3aHATUNA lCTp I/1336

MeToan4yecKkue peKoOMeHIauumn
NI MPAKTHYECKUX 3aHATHI

JucrummHa: Ou3ndeckas U KOJJIOUIHAS XUMUS
Kon muctmmumnst: FKH 1102

OII: 6B10106 - ®apmanus

O6beM yueOHbIX YacoB/kpenutoB: 120/4

Kypc 1 Cemectp |

JlaGopaTopHo-ipakTHUecKue 3ausaTus: 30

IIeivMkenT, 2024




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTIK KasaKcTaH MeaAMLUMHA aKaaemmusachl» AK AQ «HOkHO-KazaxcTaHCKas MEAMUMHCKAS aKaaeMUsT»
Kadenpa xumudecknx TUCIUTUIMH 044-52/
Meroanyeckue peKOMEHIAUH Ul IPAKTUYECKUX 3aHITUH 2cTp 336

MeToaudeckre PEeKOMEHIAIMU NIl TMPAKTUYECKUX 3aHATHHA pPa3paOOTaHbI B
COOTBETCTBHHM C pabouell y4eOHOM mporpaMMol IHUCHMIUIMHBI (CHILIA0yCOM)
«Dusnueckas U KOJJIOUTHAS XUMHUS» U 00CYKIICHBI Ha 3aceaHuH Kadeaphl.

s 4
Mporokoa Ne A or« U3 » DE

3aB. kadeapoii K.x.H., H.0. npodeccopa

o

2024 r.

HJaypenbexos K.H.

s




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KazakcTaH MeavuuHa akaaemmsicbl» AK AQ «HOxHo-KasaxcTaHCKasgs MEAMUMHCKAST aKaAeMUs»
Kadenpa xumMruecKkux IUCIUTLIINH 044-52/
Mertoanueckue peKoOMEeHAAMU ISl TPAKTUYECKUX 3aHATHI 3ctp n336

3ansTue Nel
1. Tema: [IpaBujia paGoThl B XUMHYECKOI J1a00paTOPUU. JJIeMeHTbl XUMHYECKO
TepmoauHaMuku. Onpenesnenue TenaoBbIx 3¢ PekToB peakumnu.
2.lenb: HayuuTh CTYOEHTOB OJKCHEPUMEHTAIbHO OMNpPENeisITh TEIIOBbIE A(PQEKTHI
XUMUYECKUX peakuuil. CTyIeHT [IOJDKeH 3HAaTh OCHOBHBIE MOHSTHS U 3aKOHOMEPHOCTH
XUMHUYECKHUX MPOIECCOB, TPABUIIO pabOTHI B 1a00paTOpHUU.
3.3apaun oOyuyenusi: cHopMHpPOBATh 3HAHHS OCHOBHBIX TMOHSTHH W 3aKOHOMEPHOCTEH

XUMHUYECKHUX MTPOIIECCOB.
4.OCHOBHBbIE BONIPOCHI TEMBbI:
1. 3akon I'ecca u ero ciencTsusl.

2. JlaiiTe ompeaeNieHUe MOHATHIO TETUIOBOH (D (PEKT XUMUIESCKON PEAKITHH.
3. CraHgapTHbIe TEIIOTHl 00pa30BaHUsl U CTOPAHUSI COCIMHEHUN U MX HCIIONb30BaHUE IS

pacucTa TCIIOThI XUMHUYCCKUX peaKuHﬁ.

5. OcHoBHbIE (OPMBI /METOABI / TEXHOJOTUH 00y4eHHs sl JOCTUKeHHs KoHeuHbIX PO

JUCHUIVIMHBI. PCHICHUC 3aJa4.

6. @opMbl KOHTPOJSI /JJs OIEeHUBAHUS YPOBHA [OCTH:KeHUSI KoHeuyHbIXx PO

AUCHUILIMHBI. YCTHBIN OIIPOC, TECT-KOHTPOJIb.

7. JUTEPATYPA

1. Bemge A. II. ®usuueckas u xKouionaHas xumusg. YueOuHuk - M. : ITDOTAP - Menua,

2014.

2. Bepennosa JI.I'., Heuenmypenko E.B. Heopranwueckas, ¢puzndeckass 1 KOJUIOMTHAS XHUMHUSL.

—AJIMaThI: U3JATENBCTBO «IBEPON, 2014.

3. IMarcaeB, A. K. TectoBble 3amaHusi 1m0 (U3HUYECKON W KOJUTOMIHOW XuMuu [Tekcrt]
yuebHoe mocobue / A. K. Ilarcaes, C. A. lluteiOaes. - [b. m.] :IlbivkenT, 2013.- 260 ¢

4. Epwos , 10. A. Konnounnas xumust. @usnueckas XuMus JUCIaHCEPHBIX cucTeM [Tekcr] :
yuebHuk / 0. A. EpmoB  ; M-Bo obpa3oBanus u Hayku P®. - ; Pex. [OVY BIIO "IlepBsiii
Mock. roc. mez. yH-T uM. 1. M. CeuenoBa". - M. : [DOTAP - Menaua, 2014.-352 c.

5. bensies, A. I1. ®usnueckas u xkomnougHas xumus [Tekcr] : yueOnuk / A. I1. bensies, B. U.
Kyuyk ; mon pen. A. I1. bensiea. - 2-e uzn., nepepad. u gon ; Pex. 'BOY BIIO "Ilepssrii
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa". - M. : I'D0OTAP - Meauna, 2012. - 752 c.

6. Epmos, 0. A. Komnonanas xumus. @usnueckas XuMusl JUcriaHCepHBIX cucteM |[Tekcr] :
yueOnuk / FO. A. Epmios ; M-Bo obpazoBanusi u Hayku P®. - ; Pex. OY BIIO IlepBorit
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa. - M. : I'DOTAP - Meaua, 2013. - 352 c.:

nJ.

7. Bepennosa JL.I'., Heuenypenko E.B. Heopranuueckasi, ¢pusndeckas 1 KOJUIOMIHAS XUMHUSI.
Y4ueOHO-MeTOANYECKOE TOCOOre —AIMAThI: U3/1aTEILCTBO «IBepoy», 2014,

8. KoHTpoJIb:

1. Ilpu n306apHBIX yCIOBUSIX TEIUIOBOM 3(PPeKT XUMUUECKON peaKkIM MOKa3bIBAET () yHKIUA:

A)AH
B)AU
C)AS
D)AG
E)AT

2. TepmonmmHammueckas (YHKIHS, XapaKTepH3yIoIas YpPOBEHb Oecropsiika B CHCTEME

HA3BIBACTCS:
A) sHTpOTIHEH




ONTUSTIK-QAZAQSTAN oL'a SOUTH KAZAKHSTAN

MEDISINA S_‘ggf\ MEDICAL
AKADEMIASY ali, ACADEMY
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Kadenpa xumMruecKkux IUCIUTLIINH 044-52/
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B) sHTansnuen
C) sneprueii ['m60ca
D) BHyTpeHHEl dHEprueii
E) remnieparypoit
3. 3amac BHyTpeHHEH SHEPTUU B CUCTEME CTPEMUTCS K:
A) MUHUMYMY
B) makcumymy
C) 6eckOHEYHOCTH
D) nepeMeHHOM BETUYUHE
E) cpenneii Benuunne
4. CTpeMseHHE CHUCTEMbl K MHOTOBAapUAHTHOMY CYIIECTBOBAHMIO M MAaKCUMAIbHOMY
OecropsIKy Ha3bIBACTCS:
A) SHTpONHUIHBIM (PAKTOPOM
B) sHTanenuitHeIM GakTopom
C) aneprueii ['m60ca
D) BHyTpeHHel 3Hepruei
E) comneuHoii sHeprueit
S. 3Hak sHTponuu st peakunn 4HCI )+ O,y = 2C1,,+ 2H,0,,:

A) AS <0
B) AS=0
C) AS<0
D) AS>0
E) AS>0
6. Oneprus I'mb66ca nns okcuaa xeneza (ll) mpu BoccTaHOBIEHMHM MarHueM, €ciiu

AG}.o = =244 3x]]oc | monw AG,&QO = —569.6x/[o1c | monw:

A)-3253

B) 620,5

C) - 795,4

D) 177,6

E) 302,5

7. 3HepFI/I$I I'n66ca A1 OKCHJa [HWHKa TITIpU  BOCCTAHOBJICHHWW  MArHueM, €CJIHu
AG}, o =—320.7k/oc | monw; AGy o = —569.6x/[ic | monb:

A)-248,9
B) 562,3
C) - 835,4
D) - 60,5
E) 790,0

3ansaTue Ne2
1. Tema: OnpenesieHue HHTEIPAJLHOM TENJIOTHI PACTBOPEHUSI COJIH.
2.leab: CTYyOeHT AOJDKEH 3HATh OCHOBHBIE TOHATHS W 3aKOHOMEPHOCTH XHMHYECKHX
MIPOIIECCOB, MTpaBuiia pabOTHI B TAOOPATOPHH.
3.3agaun o0y4eHHsI: HAYUUTh CTYIEHTOB SKCIIEPUMEHTAIBHO OIpPENENATh MHTETPATBHYIO
TEIUIOTY PACTBOPEHMSI COJIH.
4.0cHOBHBIC BONIPOCHI TEMBI:
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MEDISINA

AKADEMIASY

«OHTYCTiK KazakcTaH MeavuuHa akaaemmsicbl» AK
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ACADEMY
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MGTOI[I/IIIGCKI/IC PEKOMCHOAIWHN IJI ITPAKTHYCCKUX 3aHATHI

044-52/
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1. JlaiiTe onpeneneHre HHTErPATbHON TEIIOTHI PACTBOPEHUS COJIH.

2. Ypasuenue Kupxroddoda, ero ananus u npuMeHeHuE.

3. XapakTepucTuka 00paTUMbIX U HEOOPATUMBIX MPOLIECCOB B TEPMOJIMHAMUKE.
5. OcHoBHBIE (POPMBI /METOAbI / TEXHOJIOTHU 00YUeHUsI VISl JOCTHKeHNsI KOHeYHbIX PO

AUCHUILUIMHBI. paboTa B MaJbIX TpyIax, 1ab.paboTa, pelieHue 3aaau.

6. (I)OpMLI KOHTPOJIA Jisi OUHCHHMBAHUSA YPOBHHA HNOCTHKECHHSI KOHCEYHBIX PO

AUCHHUILNIMHBI. B3aUMOKOHTPOJIb, TECT-KOHTPOJIb.
7.JINTEPATYPA

1. Benges A. II. ®usudeckas u kouionaHas xumus. YueOnuk - M. : IDOTAP - Menaua,

2014.

2. Bepennioa JL.I'., Heuenypenko E.B. Heopranuueckas, gusndeckas u KOJUIOUIHAS XHUMHUSL.

—AJMaThI: U3JATEIBCTBO «IBEPO», 2014.

3. ITarcaeB, A. K. TecTtoBbie 3amaHus mo (U3HYECKOW M KOJUIOUIHON XuMHUHU [Tekcr]
yuebHoe mocobue / A. K. Ilarcaes, C. A. llluteiOaes. - [b. m.] :IlemvkenT, 2013.- 260 ¢

4. Epmos , FO. A. Komnougnas xumust. @uznueckas XuMusi AUCTaHCEPHBIX cucteM [TekcT] :
yuebnuk / 0. A. EpmoB ; M-Bo oOpa3zoBanus u Hayku P®. - ; Pex. [OY BIIO "IlepBbrit
Mock. roc. men. yH-T uM. 1. M. CeuenoBa". - M. : 'DOTAP - Menua, 2014.-352 c.

5. benses, A. 1. ®usnyeckas u koutonaHas xumus [ Texcer] : yaeOnuk / A. I1. benses, B. 1.
Kyuyk ; mon pen. A. I1. bensesa. - 2-e u3z., nepepad. u non ; Pek. 'BOY BIIO "IlepBbiit
MockoBckuii roc. men. yH-T uM. M. M. Ceuenosa". - M. : [DOTAP - Menaua, 2012. - 752 c.

6. Epmos, 0. A. Komnonanas xumus. @Gusnyeckas XuMus AUCTaHCEPHBIX cucteM [Teker] :
yueOnuk / FO. A. Epmios ; M-Bo obpazoBanusi u Hayku P®. - ; Pex. 'OY BIIO IlepBorit
MockoBckuii roc. men. yH-T uM. M. M. CeuenoBa. - M. : [DOTAP - Meaua, 2013. - 352 c.:

ni.

7. Bepennosa JL.I'., Heuenypenko E.B. Heopraunueckasi, pusndeckast 1 KOJUIOMIHAST XUMHUSI.

YueOHo-MeToANYEeCKOe MOCcoOre —AJIMAThI: U3/IaTEILCTBO «IBepoy, 2014.

JIABOPATOPHASA PABOTA: Onpedenenue unmezpanvnoii meniomsl pacmeopenus

cojiu
Hpuﬁopbt: KaJIOpUMCETP, MaronuTHas MCIlaJika, TCpMOMCETP.

TemoBoii 3¢ ekt npoiiecca B KATOPUMETPUUECKOM OIIBITE BBIPAXKAETCS YPaBHEHUEM:

Cx —TeII0eMKOCTh KaJIOPUMETPHUECKOW CHCTEMBI, KOTOpas paBHA CyMME TEIUIOEMKOCTEH
BCceX ee uacTei, At — HM3MEHEHHEe TeMIepaTrypsl B IIPOLECCE PACTBOPEHUs, KOTOpOE

OMpCACIIACTCA Fpa(bI/I‘-ICCKI/I.

1. 3anuts B kanmopumertp 0,5 kr (0,5:1) BoAbI KOMHATHOM TeMIepaTyphl U YCTAHOBUTH €r0 Ha

MAarouTHYO MCIIAJIKY.

2. OtBecuth Ha Becax 10,35t TmarenbHo m3MmenbueHHbI (B crymnke) KCl u mepenectu B

npoOUPKY, KOTOPYIO YKPETIUTh B KPBIIIKE KaTOpUMETpa.

3. B oTBepcTHE KpBINIKK YCTAaHOBHTH TEPMOMETpP Ha TaKOH BBICOTE, YTOOBI PTYTHBIN

pe3epByap ObLT MOKPHIT BOJOH, OMYCTHTh CTEPKEHb U BKIIOUUTH MEIIAJIKY.
4. 3anucarh U3MEHEHHUE TemIepaTypsl, uepe3 kaxasie 30 cek. (0,5 mMuH.)

5. Ilocnie ycTaHOBJIEHUS PaBHOMEPHOTO HM3MEHEHHs Temreparypsl (nmpumepHo 10 orcueToB
TeMITEpaTyphl MPEIBAPUTEIBHOTO Nieproa) BBecTH B kamopumerp KCI, GpIcTpo BBICHITIAB €r0
U3 TpOOMPKH B BOAY M TOCTaBUB IYCTYIO NPOOMPKY Ha MpeXKHEe MECTO, IMPOIOJIKas
OTMe4aTh TeMIeparypy. B pe3ynbraTe pacTBOpeHuUs COIM TeMIepaTypa B KaJJOPUMETPE PE3KO

MU3MEHUTCS. DTO «TJIABHBIN MEpUOI.
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6. Korna nHauHeTcsi BbIpaBHUBAaHUE TEMIIEPATypPbl BOJBI U OKPYXKAIOUIEH Cpenbl, KOHYaeTcs
«TJIaBHBIM MEPUO» U HAUMHACTCS «3aKIIOUUTENbHBIN nepuoy. [locie 8-10 3aMepoB B 3TOM
NepUoie ONBIT 3aKOHYMTH. [losydeHHbIe TaHHbIE 3aHECTH B TAOJIHILY:

T, MUH.
t°C
Ha ocHOBaHMM 3KCTIEPUMEHTANIBHBIX TaHHBIX HAYEPTUTH TPaPUK H3MEHEHUS TEMIIEPATyphl OT
BPEMEHHB XOJI€ KAJIOPUMETPHUUECKOI0 OIbITa HA MUJIUMETPOBOil Oymare. U3 rpaduka Hailtu
uzmenenune temreparypbl KCI. Ilpumepnslii rpapuk u3oOpaxen Ha puc.l, rme AB —
npenBapuTenbHblil nepuoxa; JAE — 3aKkIT0UUTENbHBIN NEpUO, KOTJa CUCTeMa BO3BpAIaeTCs B
N€PBOHAYAILHOE COCTOHHE; B/l — rnmaBHbIN EpUO]T pACTBOPEHUSI COJIH.

t°C

A

A

At E

A

v

B' JI T, MHH.

N3 touek /I u B omyckaroTcs nepneHAUKYISIpbl HA OChb BpeMEHHM, OTpe3ok BJ[ menwnrcs
[OMOJIaM M U3 €r0 CepeivHbl BOCCTAHABIMBAETCA IEPIEHIUKYIAP JO IIEPECEUEHUs
nponospkenus JIE u AB, uTo u ecTh uckomasi BeJTM4HHA.

TennoeMKoCTh KaJJOpUMETPUYECKON CUCTEMBI paBHa:

Ci = ==mmmmmmmee- ; mmmmemee- (AHkci = 2436,8 Ix)
Atkal rpau.

Onpeodenenue unmezpanbHOU MenaoMbl PpACMEOPEHUS CONU
Hns ompenenenusi TerioTsl pactBopeHust conmu (AHc) mpoBecTr BTOpOM ONBIT B TOM ke
MOCJIEIOBATEILHOCTH C 3a/IaHHOM MpernojaBareieM coibio U onpenenuts Atc. Pacuer AHc
MIPOBECTH OJTHUM U3 YKa3aHHBIX CTIOCOOOB:
A) Ecnu HaBecka COJM M BOJABI BO BTOPOM OIbITe B3sAThI paBHbIMU HaBecke KCl u BombI B
MEPBOM, TO HHTETPAbHYIO TEIIOTY PACTBOPEHHMSI COJTM PACCUUTATH 110 hOpMYyJIe:
AHc = Ci e Atc * M/ Jx/Monb

b) Ecnu oHu pa3nuyHbl, TO MHTETPajbHYIO TEIJIOTY PACTBOPEHHUS COJIM OMPEISIHUTH IO
dbopmyre:

AHc =[(G + g¢) Ck + K] Atc * Mc/Qc ;

I'me G — HaBecka BOJIBI BO BTOPOM OIIBITE C 33JIaHHOM COJIBIO, BEC KOTOPOH (¢

8. KoHTpoJIb:

1. CranpapTHas >HTaIbIMS 00pa30BaHUS MIPOCTHIX BEIIECTB paBHA!

A) AH =AU,

B) AH =H> + Hy;
C) AH =0;

D) AH =H + pV

2. Ecv BHYTpEHHSS SHEPIUs CUCTEMBI YMEHBIIIAETCS, TO PEAKIHS IPOTEKACT:
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A) ¢ BbIIETIEHUEM SHEPTHH;
B) 6e3 u3menenus snepruu;
C) ¢ moromeHneM SHEPruu;
D) c noruomieHne 1 BbIACIEHUEM YHEPTHH;
3. ITo ymensbenuto sueprun [ 'm66ca MOKHO CYTUTh:
A) o TeroBoM 3¢ dexTe peakiuy;
B) o0 camonpon3BoIEHOM MTPOTEKAHUH PEAKIINN;
C) o cnBUre XMMHYECKOTO PABHOBECHSI;
D) o paboTe, coBepiiaeMoii cucTemMoi
4. Ilporiecc HAXOIUTCS B COCTOSTHUN PaBHOBECHS, €CIIH:
A) AG°<0;
B) AG®=0;
C) AG®>0;
D) AG°® = AH-TAS
5. Mepoii HeynopsIIOUEHHOCTH CUCTEMBI SIBIISICTCS:
A) sHTanbNusA;
B) sHTponus;
C)aneprusl ub6ca;
D) BuyTpeHHSss SHEPTrHs
6. DHTATBIHNIO PEaKIH MOYKHO OTIPENIEIHUTH 10 3aKOHY:
A) nelicTBYIOIINX Macc;
B) I'ecca;
C) Baut-T'odda;
D) I'enpu

3ansarue Ne3
1. Tema: Tepmoaunamuka (pazoBbix paBpHOBecHii. /[uarpaMma coCTOSIHUSI CHCTEM.
2. Ileab: HAYYUTh CTYIEHTOB HKCIEPUMEHTAIBHO ONPEAEIATh TEMIIEPATYpy TOMOT€HU3ALUU
Y TETEPOreHU3alNN CMECEH Pa3JIMYHOr0 COCTaBa C OIPAHUYEHHON PACTBOPUMOCTBIO.
3. 3apaum o0yveHusi: chopMupoBaTh 3HAHUS IO TEPMOJIUHAMHUKE (Da30BBIX PAaBHOBECHII.
4. OcHOBHBIE BONIPOCHI TEMBbI:
1. Kakue ciydan B3auMHOW pacTBOPUMOCTH >KUJIKOCTEH BbI 3HaeTe?
2.YTo Ha3bIBAIOT BEPXHEH U HIXKHEH KPUTHUECKOU TeMIlepaTypoi pacTBOpEHHs?
3. IIpaBuio ¢a3 I'n66ca.
4. [lnarpaMma 0JTHOKOMIIOHEHTHOH CHCTEMBI (BOJIbI).
5. [luarpamMma OGMHAPHOM CHCTEMBI.
5. OcHoBHBIE GOPMBbI /METO/IbI / TEXHOJOTHU 00y4eHUs] ISl 1OCTHAKEHHUSA KOHeYHbIX PO
AUCHUILUIMHBI. paboTa B MaJbIX TPYIIax.
6. @opmbl KOHTPOJS [Jisi OLEHUBAHUSI YPOBHS [OCTHXKeHUS] KOHeyHbIXx PO
AUCHUILUIMHBI. B3aUMOKOHTPOJIb, TECT-KOHTPOJIb.
7.JINTEPATYPA
1. benstes A. Il. ®usnueckas u koanouaHas xumusg. YueOHUK - M. : IDOTAP - Menua,
2014.
2. Bepenmnosa JI.I'., Heuenmypenko E.B. Heopranmueckasi, ¢pusudeckast 1 KOJUTOHTHAS XUMHUSI.
—AJMaThI: U3JATENLCTBO «IBEPO», 2014.
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3. ITarcaeB, A. K. TectoBbie 3amanus mo ¢u3n4eckol W KoutougHod xumuu [Tekct] :
yuebHoe mocodue / A. K. Ilarcaes, C. A. llluteiOaes. - [b. m.] :IlevkenT, 2013.- 260 ¢
4. Epmios , }O. A. Komnonanast xumusi. @uznueckast XMMHUsl TUCTIAHCEPHBIX cucTeM [Tekcr] :
yuebHuk / FO. A. EpmoB ; M-Bo oOpa3zoBanus u Hayku P®. - ; Pex. [OY BIIO "Ilepssiit
Mock. roc. mea. yH-T uM. Y. M. CeuenoBa". - M. : I'D0OTAP - Menua, 2014.-352 c.
5. benses, A. 1. ®usnyeckas u koutouaHas xumus [ Teker] : yueOnuk / A. I1. benses, B. 1.
Kyuyk ; mox pen. A. I1. bensera. - 2-¢ uzn., nepepad. u non ; Pex. 'BOY BIIO "IlepBsrii
MockoBckuii roc. men. yH-T uM. M. M. Ceuenosa". - M. : ['DOTAP - Menaua, 2012. - 752 c.
6. Epmios, 0. A. Komtongnas xumust. @usndeckas XuMus JUCIaHCEPHBIX cucTeM [Tekcr] :
yuebHuk / FO. A. EpmoB ; M-Bo obpazoBanusi u Hayku P®. - ; Pex. OV BIIO Ilepssrii
MockoBckuii roc. men. yH-T uM. M. M. CeuenoBa. - M. : [DOTAP - Meaua, 2013. - 352 c.:
WL
7. Bepennioa JL.I'., Heuenypenko E.B. Heopranuueckas, gusndeckas u KOJUIOUIHAS XUMHSL.
Y4eOHO-MeToInYecKOe MOcoOre —AIMAThI: H3/1aTENIbCTBO «DBepoy, 2014.
8. KontpoJn:

1. IIpaBuio a3 ['ub6ca:

A) C=®-n-K

B) C=K+®+n

C) C=d-K+ 1

) C=K+1-®

E) C=K-®+n
2. ITpaBwuiio a3 'mbOca, ecim TemmepaTypa U3MEHSETCS, a TaBJICHUE ITOCTOSHHO:
A) C=C+d-1

B) C=K-®+2
C) C=K-d+1
1) C=0-K+1
E) C=C+®+2
3. Ypasuenne Knanetipona-Knaysuyca:
2
A) a7 _ RT
dp AHp
2
B dp _ RT
dp AHp
3
Q) aT _ RT
dp AHp
dT RT?
=
dp  Ap
2
E) ar _ RT
Hp AHp

4. JInst OTHOKOMITIOHEHTHBIX CUCTEM MPaBUJIO (a3 MPUHUMAET BHL:

A) C=2-0+2 C=4-O

B) C=1-0+2 C=3-®

C) C=2-0o+1 C=2-O

1) C=3-d+1 C=2-®

E) C=2-®+3 C=5-®

5. Ilpumenenue npasuia ¢a3 'ndé06ca k TByXKOMIIOHEHTHBIM CHCTEMaM:
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A) C=2-0+2 C=2-®
B)C=1-0+2 C=3-®
O)C=2-d+1 C=2-®
HC=2-0+3 C=5-®
E) C=2-0+2 C=4-®

3ansitue Ne4
1. Tema: TepmoanHaMuKa pa3doaBjieHHbIX pacTBopoB. KpuoMerpuueckoe onpejenenne
MOJIIPHOI Macchl, H30TOHUYECKOr0 KO3 (p(puuMeHTa pPACTBOPEHHOI0 BellleCTBA
2. Heab: CTyaeHT OOMKEH YMETh HCIIONb30BaTh 3aKOHBI Pa30aBIEHHBIX DPACTBOPOB IPH
pelIeHu  3a/1a4 ¥ ONPECIICHUH MOJIEKYIISIPHON MacChl METOJIOM KPUOMETPHH.
3. 3agauu odyuenusi: chopMupoBaTH 3HAHUS 10 TEPMOJAMHAMUKE pa30aBICHHBIX PACTBOPOB.

4. OcHOBHbBIE BOIIPOCHI TEMbI:

1. CriocoObI BEIpaKEHHS KOHIIEHTPAIIUU PACTBOPOB.

2. OOBsSCHHUTE B3aUMOCBSI3b  MEXKIY

OCMOTHYCCKHMU CBOﬁCTBaMH, OTHOCHUTCJIBHBIM

IOHM)KCHHUCM OAaBJICHUS IIapa. ITonmxenueM TEMIICPATYpPbl 3aMCP3aHUsA, ITOBBINICHUCM
TEMIICPATYPbI KUIICHUA n OCMOTHYCCKHM  JJaBJICHHECM pa36aBJIeHHI)IX PacTBOPOB

HEOJICKTPOJIUTOB.

3. Uto Ha3bIBaIOT 0YUTMOCKONTNYECKON M KPHOCKOTTMYECKON TTOCTOSIHHOM.

4. Kakue sBIeHHUS Ha3bIBAIOTCI OCMOCOM?

5. Uto Ha3pIBalOT M30TOHHYECKUM Kod(hduunentom? Kak m30TOHHMYECKHI KOAPPUIUMEHT

CBsA3aH CO CTCIICHBIO JHUCCOLMAITN BHGKTpOJ'H/ITa?

6. Chopmymupyiite nmpasmwio Baut-T'odda ams pa3daBieHHBIX paCTBOPOB HEAIIEKTPOIUTOB.
7. Kakue pacTBOpBI Ha3bIBAIOT M30TOHUYECKUMU, TUTIEPTOHUYECKIUMH, THIIOTOHUYECKUMU?

5. OcHoBHBIE GOPMBI /METO/IbI / TEXHOJOTHH 00yYeHUsI ISl TOCTHKEHHSA KOHeYHbIX PO
AUCHUILIMHBI. paboTa B MaJbIX TPYIINaX, pelieHne 3a1ad.

6. @opMbI KOHTPOJISI AJs OIEHUBAHUS YPOBHA [OCTH:KeHHUsI KoHeuHbIXx PO

JAMCHMINUIMHBI. B3AaMMOKOHTPOJIb, TECT-KOHTPOJIb.

7.JINTEPATYPA

1. Benges A. II. ®usuueckas U KoutonaHas xumusg. YueOHuk - M. : ITDOTAP - Menaua,

2014.

2. Bepennosa JI.I'., Heuenmypenko E.B. Heopranmueckasi, ¢pusndeckas 1 KOJUIOMIHAS XUMUSI.

—AJMaThI: U3JATENLCTBO «IBEPOY, 2014.

3. [MarcaeB, A. K. TectoBble 3amaHusi 1m0 (U3HYECKOH W KOJUTOMIHOW XuMuu [Tekcrt]
yuebHoe mocodue / A. K. Ilarcaes, C. A. lluteiOaes. - [b. m.] :IlpivkenT, 2013.- 260 ¢

4. Epmos , 10. A. Komnougnas xumust. @uznueckas XuMus AUCTaHCepHbIX cucteM [TekcT] :
yuebnuk / FO. A. EpmoB  ; M-Bo oOpazoBanus u Hayku P®. - ; Pex. ['OY BIIO "IlepBbrii
Mock. roc. men. yH-T uM. . M. Ceuenona". - M. : I'DOTAP - Menua, 2014.-352 c.

5. benses, A. I1. ®usnyeckas u komwtouaHas xumus [ Teker] : yueOnuk / A. I1. benses, B. 1.
Kyuyk ; mon pen. A. I1. bensiea. - 2-e uzn., nmepepad. u gon ; Pex. TBOY BIIO "Ilepssrii
MockoBckuii roc. Men. yH-T uM. M. M. Ceuenosa". - M. : 'DOTAP - Menua, 2012. - 752 c.

6. Epmos, 0. A. Komtonanas xumus. @uszndeckas XUMUS JUCITAHCEPHBIX chucTeM [Teker] :
yuebnuk / FO. A. EpmoB ; M-Bo obOpasoBanust u Hayku P®. - ; Pek. I'OY BIIO IlepBsbrii
MockoBckuii roc. mea. yH-T uM. 1. M. Ceuenona. - M. : [DOTAP - Menua, 2013. - 352 c.:

nJI.
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7. Bepenniosa JL.I'., Heuenypenko E.B. Heopranuueckas, pusznueckast 1 KOJUTOUAHAS XUMUS.
Y4eOHO-MeTOInYeCKOe MocoOre —AIMaThI: U3/1aTENILCTBO «DBepoy, 2014.

8. KoutpoJn:

1. 30TOHMYECKHE PACTBOPHI — 3TO PACTBOPHI:

A) nmeromye 0IMHAaKOBbIE TEMIIEPATYPhI KUTICHUS;

B) numeroiue oguHakoBbie TEMIEPATyphl 3aMEP3aHHUS;

C) umeromue 0IMHAKOBbIE OCMOTUYECKHUE 1aBIICHUS;

D) umeromre oquHaKOBbIE KOJIMYECTBA BEIIECTBA.

2. Ilpu pacuere MOJSPHONM Macchl PACTBOPEHHOTO BEIIECTBA KPHUOCKOIUYECKUM U
H0YJUTMOCKOTTMYECKUM METO/IOM B YPaBHEHHH MOJICTABIISETCA:

A) MoJIsIpHast KOHIICHTPAIIHS;

B) MonsinbHas KOHLIEHTpaIs;

C) HopMasibHast KOHIICHTPAIIHS;

D) maccoBas nons.

3. OcmoTtnueckoe aasnenue 1M pacrBopa rimoko3sl CH,,0s 1ipu 250C (MITA):
A) 2,47
B) 1,25
C) 0,125
D) 0,250
E) 7,79
4. Ecnin B 250 M3 BOJBI pacTBOPEHO 54T TIIOKO3bI, TO PACTBOP KPUCTAJUIM3YETCS INPHU
TEMIEPATYPE:
A) - 2,23°
B) - 1,23°
C)-0,7°
D) +2,5°
E) +0,18°
1. 50% pactBop caxapossl C,,H,,0,;, KMIIUT IpH TEMIEpAType:
A) 101,5°
B) 105°
C) 104,5°
D) 95°
E) 98,5°
2. YpaBHenne Bant-Todda mns onpeneneHus OCMOTHYECKOTO [aBJICHUS pacTBOpa
MIOBapEHHOM COJHN:

A) P=ICRT
B) P=CRT
C) P=kCm
D) P CRT
1
E) P=P-P,
3. OtunoBeld  cupT ¢ KoHmeHTpanuwed 40% KpUCTALTU3YyeTCsl TIPH  TeMIIepaType
(Ky,0 =1.86):
A) - 27°

B) + 27°
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C) - 14,6°
D) - 0°
E) - 77°

3ansitue Ned

1. Tema: IlosryueHue u cBoiicTBa 0y(epHbIX pAaCTBOPOB
2.llesab: HayduThCs TOTOBUTH Oy(epHbIE pacTBOPHI, paccuuThIBaTh pH NPUTOTOBICHHBIX
pacTBOPOB, U3MEPATH Oy(hepHYyI0 eMKOCTh PacTBOPA MO KUCIOTE U IO IIEIOYH.
3.3agaun oOyuenusi: cGOpMHPOBATH 3HAHUS MO TOJYYECHUIO U CBOWCTBaM Oy(epHbIX
pPacTBOPOB.
4. OcHOBHBIE BONIPOCHI TEMBbI:
1. BydepHsbie cuctembl, X Kiaccu(pUKaIus.
2. B yem coctout OydepHoe aelictBue?
3. Ot uero 3aBucur pH Oydepnoro pactsopa?
4. KakoB mexanm3Mm OydepHOro neiicTBHs pacTBOpa MpHu 100aBICHUU K HEMY HEOOJBIINX
kosuuectB HCl u NaOH?
5. BydepHnast eMkoCTh U BiIUsIONINE HA HUX (AKTOPBI.
5. OcHoBHbIE (OPMBI /METOABI / TEXHOJOTUH 00yYeHHs sl JOCTUKeHUs KoHeuHbIX PO
AUCHMILVIMHBI. paloTa B MaJIbIX Tpymmax, jJad.padora.
6. @opMbl KOHTPOJSI /AJs OIEHUBAHUS YPOBHA [OCTH:KeHUS] KoHeuyHbIXx PO
AUCHUILINHBI. B3aUMOKOHTPOJIb, TECT-KOHTPOJIb.
7.JINTEPATYPA
1. benstes A. Il. ®usnueckas u koanouaHas Xumusg. YueOHUK - M. : IDOTAP - Menua,
2014.
2. Bepenmnosa JI.I'., Heuenypenko E.B. Heoprannueckast, pu3ndeckast 1 KOJUTOUTHAST XHUMHUS.
—AJIMaThI: U3JATENBCTBO «IBEPON, 2014.
3. [MarcaeB, A. K. TectoBble 3amaHusi 1m0 (U3HYECKON W KoyutomaHou xumuu [Tekcr] :
yuebHoe mocodue / A. K. Ilarcaes, C. A. lluteiOaes. - [b. m.] :IlbivmkenT, 2013.- 260 ¢
4. Epmos , 0. A. Komnougnas xumust. @usznyeckas XUMMUs AUCIIaHCEPHBIX cucTeM [TekcT] :
yuebHuk / FO. A. EpmoB  ; M-Bo obpa3oBanus u Hayku PO. - ; Pex. [OVY BIIO "IlepBsiii
Mock. roc. mez. yH-T uM. 1. M. CeuenoBa". - M. : [DOTAP - Menaua, 2014.-352 c.
5. bensie, A. I1. ®usnueckas u komutounnas xumus [Teker] : yueonuk / A. I1. benses, B. U.
Kyuyk ; mox pen. A. I. bensiea. - 2-e uzn., nepepad. u gon ; Pex. 'BOY BIIO "IlepBsrii
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa". - M. : [DOTAP - Menua, 2012. - 752 c.
6. Epmos, 1O. A. Komnonanast xumus. Gusznyeckas XuMus JUCIaHCEPHBIX cucTeM [Teker] :
yaeOnuk / FO. A. Epmos ; M-Bo obpazoBanusi u Hayku P®. - ; Pex. OY BIIO IlepBrrit
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa. - M. : I'DOTAP - Meaua, 2013. - 352 c.:
WiL.
7. Bepennosa JL.I'., Heuenypenko E.B. Heoprannueckast, pusndeckast 1 KOJUIOUIHAST XUMHUSI.
YueOHO-MeTOANYECKOE TOCOOre —AIMAThI: U3/1aTEILCTBO «IBepoy», 2014,

JIABOPATOPHAS PABOTA: Ilonyuenue u ceoiicmea o0yghepnvlx pacmeopos.

3ananme 1. Ilpucomosnenue dygheprnozo pacmeopa u éviagneHue 6IUAHUA PA36EOCHUA HA
PH oygepnozo pacmeopa.

Jns npurotoBienust OydepHoro pactBopa ucnons3ytoT 0,10 pactBop CH3COOH wu 0,1n
CH3COONa.
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[IpuroToBUTH TpU MPOOUPKH CO CICAYIONTUMU cooTHOmEHUssMH KoHIeHTpanuu CH3COOH u
0,1a CH3COONa: a) 9:1; 6) 5:5; B) 1:9.
O0BeM KaKI0T0 U3 MMPUTOTOBICHHBIX pacTBOPOB 10 Ml
Cogepxumoe poOHpoK mepemeniath. M3 kaxaoid npodupku otodpath mo 1 M1 B YHCTHIE
npoOUPKH U J00aBUTH MO 8 MJI. BOJbI. Kaxxaplii pa30aBieHHBINH pacTBOpP MepeMeIaTh.
Bo Bce mpuroToBieHHBIC PACTBOPHI MPUOABUTH TI0 5 Kamellb CIIUPTOBOTO PacTBOPA JTAKMOH/IA,
pacTBOpHI nepemeniats. CpaBHUTH U 3amucaTh okpacky. O 4eMm CBHIETENbCTBYET OJIMHAKOBAs
OKpacka uHjukaTtopa B pactBope? Paccunrars pH mpuUroToBieHHBIX pacTBOPOB.

K ¢ kucnora
Ob6pasen pacuera: [H] = ---------------- ; pH=-1g[H"]

COJIIb * O
KoHcraHTa quccocHaliu YKCyCHON KUCIIOTHI K=1,86°10"; a=0,79
Paccunrtaem [H*] u pH s OydhepHoii cMecH, cOCTOAMIEN U3 6 MII KMCIOTHI ¥ 4 MJI COJIH.

6
[H*]=1,86 107 & ----mn-mmmm =2,36 101,89 = 3,53+107°;
440,79

pH=-1g3,53 «10®
PesynbraTel HAOMIOIEHHH U PACYETOB 3aHECTH B TAOJIHILY:

No mpoGupku 1 2 3
COOTHOIIICHHE KOHIICHTpAIlMi KHCIOTBI W coimu B | 9:1 55 | 1.9
OydepHOM pacTBOpe

L{Bet pacTBopa mocie 100aBJICHUS pacTBOpA JTAKMOHIQ

Ne mpo6upku ¢ pazdaBieHHbIM Oy(dhepHBIM pacTBOPOM

CoOTHOIIIEHHE KHUCIOTHI W COJM B pa30aBICHHOM
O0ydepHOM-pacTBOpE

I_[BeT pacTBOpa 1nocJje ,I[O6aBJ'IeHI/I${ JJaKMOH a4

pH

3ananue 2. Bauanue kucaromol u wienouu na pH oyghepnozo pacmeopa.
[IpuroToBUTh JBa OAMHAKOBBIX OydepHbIX pacTtBopa, cinuBas no 4 mun 0,1H pactBOpa
CH3COONa u 6 mn 0,11 pactBopa CH3COOH. /Insg cpaBHeHus B3sTh J1Be Mpodbupku ¢ 10 mi
(U3HOIOTHYECKOTO pacTBOpA.
Bo Bce derblpe mpoOMpkH 100aBUTH MO 5 Kameiab CIUPTOBOTO pacTBOpa JAKMOW[A,
nepeMeniaThb, 3anucarth OKpacKy. BBIpOBHSATH OKpacKy (M3HOJIOTMYECKUX pPACTBOPOB C
OKpackoil OydepHbIX pacTBOpoB. [l 3TOro K (M3HOIOTHYECKUM PACTBOPAM OCTOPOXKHO
nobaeuthk 1o karmrsam 0,01u pactBop HCI. Tlocie kaxmoi m100aBiIeHHONW KAIUTd KHCIIOTBI
pacTBOophl mepemMernBaoT. C Kakod Iebl0 BBIPABHUBAIOT OKPACKY (H3UOJIOTHMYECKOTO
pacTBopa ¢ okpackoi OydepHoro pactBopa?
B oany u3 mpobupok c¢ OydepHbIM pacTBOPOM MU B OAHY HPOOUPKY € (DHU3MOIOTHUECKUM
pacTBopoM 106aBuTh 10 5 Kaneins 0,11 pactBopa HCI. PacTBophl mepememiats 1 3anucaTh Ux
okpacky. B nBe npyrue npoOupku ¢ 0ydhepHbIM pacTBOPOM U (PU3HOIOTMYECKHM PACTBOPOM
no6asuth 1o 5 xanens 0,11 pactBopa NaOH. PacTBops! mepemeriate 1 3amicarh X OKPacky.
Obnanaer nu ¢usnonornueckuii pactBop OydepHbIM neiictBueM? OTBET OOBSCHHUTS.
Pe3ynbrarel 3aHecTy B TabIUILY:

Conepxaluuii pacTBop Bydepnsrii dusnomnoru- Bydepubrit ®dusnono-
pacTBop YECKUH PacTBOp | pacTBOP TUYECKUHI
pacTBop
Okpacka mocie a00aBJIeHHus S
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KaIiCJjib JJakMouaa

Oxkpacka mocie mo0aBlieHUs
0,01n pacTBopa K
(U3UOTIOTHUECKOMY PacTBOPY

Okpacka  pacTBOpOB  TOCIIE
nobasnenwus 0,1H pacTBopa

Okpacka  pacTBOpOB  TIOCIIE
nobasnenwus 0,1H pacTBopa

8. KoHTpoJib:
1. K 6ydhepHbiM cucTeMam OTHOCST:
A) H3PO4 + NaH2POyg; B) ¢wus. pactBop;
C) NazHPO4 + NaH2POy; D) HCI + CH3:COONa

2. BydepHbIM neiicTBHEeM 00JIaal0T CUCTEMBI, COCTOSIIHNE U3:

A) cnaboi KHCIIOTBI U ¢1a00T0 OCHOBAHUS,

B) cunbHOM KUCIIOTHI ¥ CUIILHOTO OCHOBAHUS;

C) ci1aboii KUCIIOTHI ¥ COJIH ATOW KHCIIOTHI i CUJILHOTO OCHOBAHUS
3. bydepnoe nelictBue - 310:
A) unrtepsan 3Hauennu pH, B KoTopoM coxpansieTcs OydepHoe JeicTBue;
B) xomu4yecTBO MOJIb-3KB. CUJIBHOM KHCIOTHI MJIM CHJIBHOTO OCHOBAaHHUS, MPH J00aBICHUU
KOTOPBIX pH m3MeHseTcs Ha eMHALLY
C) cnocoOHOCTh coxpaHsaTh pH mpu goGaBieHHH HEOOJBIIUX KOIUYECTB CHUIIBHBIX KHCIOT
WJIA OCHOBAHUS ¥ TIPH Pa3BEICHUH.
4. Tlpu pa3zBenenuu O0ydepHbIx cucrteM ux pH:
A) HE UBMEHUTCSH, T.K. HE U3MEHSETCS MPUPO/Ia KOMIIOHEHTA;
B) He uamenures, 1.K. He u3Mensercs pH cuctemsr,
C) HEe U3MEHUTCH, T.K. HE U3MEHSETCSI COOTHOIICHNE KOHIIEHTPAIHH
KOMITOHEHTOB CHCTEMBI.
5. K OydepnbiM cuctemam OTHOCATCS:

A) NH4Cl + NH4CI; B) kpoBp; C) NaOH + HCI; D) ¢wus.pactBop
6. YCTaHOBUTbH COOTBETCTBHE JIIsl OypepoB:
A) 6mi1 0,11 CH3COOH,; 1. makcumainbHas B,
2mi 0,11 CH3COONa; 2. MakcuManbHBI pH
B) Smin 0,11 CH3COOH;
Smi 0,11 CH3COOH; Otser: 1B, 2C

C) 2mn 0,11 CH3COOH,;
8mi 0,15 CH3COOH;
7. pH GydepHoro pacTBOpa 3aBUCHUT OT:
A) KOHIIEHTpaIy KOMITOHEHTOB U TIPUPOIAHBIX KOMIIOHEHTOB;
B) pa3BeneHust KOMIOHEHTOB;
C) cooTHOMIEHNS KOMITOHEHTOB W UX TIPUPOJIB;
D) ot 30nubI OydepHOTro neficTBUs
8. Amnerarasiii Oydep mnpuroroBmen u3 0,11 CHsCOOH wu 0,1l CHsCOONa.
MaxkcumanbHast 0yepHas eMKocTh OyzaeT y Oydepa npr COOTHOILIEHHH KOMIIOHEHTOB:
A) 10:1; B) 9:2; C) 5:6; D) 5,5:5,5.
9. MakcumanbHas OydepHas eMKOCTb OyaeT y (pocdaTHOI cucTeMbl, COCTOSIIEH
u3:
A) 50mi 0,11 NaH2POg; B) 25mi 0,15 NaH2POg;
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50ma 0,11 NagHPOy;

25mi1 0,11 NazHPOgy;

C) 801 0,11 NaH2POq; J0) 90mu1 0,15 NaH2POs;

20Mmi1 0,11 NazHPOgy;

10ma 0,185 NagHPOy;

10. pH ammuaunoro 6ydepa (NHsOH = 1,8¢107°), npuroToBIeHHOrO W3 aMMHAKa M XJIOpUIa
aMMOHHS OZJMHAKOBOI MOJISIPHOM KOHIIGHTPAIMU B COOTHOIIECHUH 1:9 paBeH:

A) 1,2, B) 5,7; C) 9.4,

E)7,1

11. pH docdarnoii cucremsl, npuroroBiaeHHo u3z 50mn 0,2m NaHPOs4 u 20 mu 0,4 m

Na,HPO4 (K (H2PO4 = 107) pagen:
A) 4,1; B) 12,4; C) 6,9;

D) 3,54; E) 2.8.

3ansarue Neb
1. Tema: PaBHOBeCHbIE 3JIEKTPOHbIE MPOLECChI. DJIEeKTPOIAHbIE OTEHIIHAJIBI.
2.1lesib: U3y4YUTh PABHOBECHBIC JIEKTPOIHBIC TPOIIECCHI
3.3agaum o0y4yeHusi: ChOPMHUPOBATH 3HAHUS IO PABHOBECHBIM AJIEKTPOIHBIM ITPOLIECCAM.

4.0cHOBHbBIE BOIIPOCHI TEMbI:
1. Yrto Takoe raJbBaHHYECKUH 3IEMEHT?

2. Kakwe 371eKTpoapl Ha3bIBAIOT 3JIEKTPOJaMH IIEPBOTO M BTOPOTO poja?
3. Uro mpexcraBiseT co00il BOJOPOMHBINA, KaJIOMEIbHBIH, XJI0pPCePEOPSIHBIH U CTEKIISIHHBIN

AIEKTPOJIbI?

4, I/I3MepeHI/IC QJICKTPOJAHBIX ITOTCHIHXAJIOB.

5. Kakne SJICKTPOAbI MOXKXHO HMCITIOJIB30BATh B KAUCCTBEC 3JICKTPOAOB CpaBHeHI/Ifl?

5. OcHoBHbIE (OPMBI /METOABI / TEXHOJOTUH 00yYeHUs sl JOCTUKeHHs KoHeuHbIX PO
AUCHUIUVIMHBI. paloTa B MAJIBIX TPYIIaxX, PEIICHUE 3a/1a4.

6. @opMbl KOHTPOJSI /AJs OIEeHUBAHHS YPOBHA [OCTH:KeHUsI KoHeuyHbIXx PO

JAUCHUINIMHBI: B3AUMOKOHTPOJIb, TCCT-KOHTPOJIb.

7.JINTEPATYPA

1. benstes A. Il. ®usnueckas u koanouaHas Xumusg. YueOHUK - M. : I'DOTAP - Menua,

2014.

2. Bepenmnosa JI.I'., Heuenmypenko E.B. Heopranuueckast, pu3udeckast 1 KOJUTOUTHAS XUMHUSI.

—AJIMaThI: U3JATENBCTBO «IBEPON, 2014.

3. IMatcaeB, A. K. TectoBble 3amaHus 10 (U3MYECKOW W KoJuoujgHoW xumuu [Tekcr] :
yaebnoe nocodue / A. K. [larcaes, C. A. llIutsibaes. - [b. m.] :IlIsimkenT, 2013.- 260 ¢

4. EpmioB , 0. A. Komnonanas xumus. @usnueckas XUMus AucnaHcepHbIx cucteM [Teker] :
yaeOnuk / FO. A. EpmoB ; M-Bo oOpa3oBanust u Hayku P®. - ; Pex. 'OY BIIO "IlepBrrit
Mock. roc. Men. yH-T uM. 1. M. CeuenoBa". - M. : ['DOTAP - Menaua, 2014.-352 c.

5. bensies, A. I1. ®usnueckas u komounnas xumus [Teker] : yueonuk / A. I1. benses, B. U.
Kyuyk ; mon pen. A. Il. bensiea. - 2-e uzn., nepepad. u gon ; Pex. 'BOY BIIO "IlepBsrii
MockoBckuii roc. mea. YH-T uM. M. M. CeuenoBa". - M. : [DOTAP - Menua, 2012. - 752 c.

6. Epmos, 0. A. Komtonanas xumust. @usnueckas XuMus AUCTIAaHCEPHBIX cucTeM [Tekcr] :
yaeOnuk / FO. A. Epmio ; M-Bo obpazoBanusi u Hayku P®. - ; Pex. 'OY BIIO IlepBrrit
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa. - M. : I'DOTAP - Meaua, 2013. - 352 c.:

nJ.

7. Bepennosa JL.I'., Heuenypenko E.B. Heoprannueckast, pusudeckast 1 KOJIOUIHAST XUMHUSI.
YueOHO-MeTOANYECKOE MOCOOre —AIMAThI: U3/1aTEILCTBO «IBepoy», 2014,

8. KoHTpoJIb:

1. Meton onpeneneHusi KOHIEHTPAIMU BellecTBa yepe3 uaMmepenne J/1C nenu
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Ha3bIBACTCS:
A) DIIEKTPOXUMHUYECKUM;
B) KOHIyKTOMETpHUYECKUM;
C) TUTpUMETPUYECKUM;
D) nmoTeHIImoMeTpUIECKIM;
2. Touka SKBUBAJIEHTHOCTH MPH MOTEHIIHOMETPUIECKOM TUTPOBAHUU  OTIPEACISICTCS:
A) 10 U3MEHEHUIO OKPACKH WHIUKATOPA;
B) o u3MeHeHnI0 OKpaCcKH pacTBOpa;
C) o pe3koMy U3MEHEHHIO TOTEHIIMAJIA WHAUKATOPHOTO AJIEKTPOIa
3. UToOBI paccUMTHIBATh KOHIICHTPAIUIO IO JAHHBIM MOTCHIIMOMETPUYECKOTO THTPOBAHUS
HEe00XO0aUMO:
A) IpUMEHUTh 3aKOH 3KBUBAJIEHTHOCTH;
B) HaiiTi akTOp SKBUBAJICHTHOCTH TUTPAHTA;
C) nprMeHNTH 3aKOH JAEHCTBYIOIINX Macc.
4. B ranbBaHHYECKOM DJIEMEHTE DJICKTPUYCCKHI TOK BOSHUKAET 32 CYCT:
A) NBUKEHUS UOHOB;
B) npoTekaHus 2IIEKTPOXUMUYECKOMN PEaKIIHii;
C) 3a cyer npormycka IepeMEeHHOT0 TOKa;
5. B raneBanundeckom snemente Zn/ZnSOas// CuSO4/Cu mpoucxomauT 3IeKTPOXUMUYECKAs
peaxus
A) Zn° + Cu*? — Cu® + Zn*?
B) Zn*? + Cu® — Cu*? + Zn°;
C) Zn° + 2e — Zn;
6. DIeKTpoabl Mo 00PaTUMOCTH KiIacCU(PUIIUPYIOT:
A) razoBble U METaNINYECKHUE;
B) nepBoro u BTOpOro psna;
C) oOpaTuMble 10 KATUOHY U aHUOHY.

3ansaTue Ne7
1. Tema: Onpenenenue pH pacTBopoB NOTEeHUMOMETPUYECKUM METOI0M
2.1ean: Hay4uTh CTYJIEHTOB OIpEIEATh HEU3BECTHYIO KOHILIEHTPALUIO
MOTEHIMOMETPUYECKUM METOJIOM.
3.3agaun o0yuyeHHMsi: cHOpPMUPOBATH HABBIKM MO HKCHEPUMEHTAIBHOMY OIPEIEICHUIO
HEU3BECTHYIO KOHIIEHTPAIMIO OMOJIOTHYECKHX KHUJIKOCTEH MOTEHIIMOMETPHUUECKUM METOJIOM.
4.0cHOBHBIE BOIIPOCHI TEMbI:
1. Kakue 371eKTpoAbl MOKHO HCIOJb30BaTh B KAYECTBE HHAMKATOPHBIX AJIEKTPOJIOB MpPH
MOTEHLIMOMETPUYECKOM TUTPOBAHUU?
2. YCTpOHCTBO M MEXaHW3M BO3HUKHOBEHHUS IOTEHIMANAa CTEKJISTHHOTO, XHHTHIPOHHOTO,
KaJIOMEJIBHOT'O 3JIEKTPOOB.
3. B d9eM cCymHOCTP TOTEHIIMOMETPUYECKOTO THUTPOBAaHHUS, €ro 3HAYCHHE B
(bapMmareBTHYeCKOM MpaKTHKE.
5. OcHoBHBIE ()OPMBI /METO/AbI / TEXHOJOTHU 00YUeHUsI ISl JOCTHKeHHUsI KOHeuHbIX PO
AUCHMILVIMHBI. paboTa B MaJbIX IpyImiax, jad.padoTa.
6. @opmbl KOHTPOJS [Jisi OIEHUBAHUSI YPOBHS [OCTHKeHUsI KOHeyHbIXx PO
AUCHHUILUIMHBI. B3aUMOKOHTPOJIb, TECT-KOHTPOJIb.
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2. Bepenmnosa JL.I'., Heuenypenko E.B. Heoprannueckast, pusudeckast 1 KOJUIOUTHAS XUMHUSI.
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3. [NarcaeB, A. K. TectoBble 3amaHusi 1Mo (U3MYECKON M KOJUTOMAHOW Xumuu [Tekcrt]
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5. bensies, A. I1. ®usnueckas u xomouanas xumus [Tekcr] : yaeOnuk / A. I1. bensies, B. U.
Kyuyk ; mon pen. A. I1. bensieBa. - 2-¢ u3a., nepepad. u gon ; Pek. TBOY BIIO "IlepBbrit
MockoBckuii roc. mea. yH-T uM. M. M. Ceuenosa". - M. : I'DOTAP - Meaua, 2012. - 752 c.
6. Epmos, 0. A. Komtonanas xumust. @usnueckass XUMHs AUCTIAHCEPHBIX cucTeM [Tekcr] :
yuebnuk / FO. A. EpmoB ; M-Bo obpa3oBanust u Hayku P®. - ; Pex. OV BIIO Ilepssiit
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa. - M. : I'DOTAP - Meaua, 2013. - 352 c.:
WII.
7. Bepennosa JI.I'., Heuenypenko E.B. Heopranuueckas, gusndeckas u KOJUIOUIHAST XUMHUSL.
Y4eOHO-MeTOAMIECKOE MOCcOOre —AJIMAThI: U3/IaTEILCTBO «IBepo», 2014,
JIABOPATOPHASA PABOTA: Ilomenyuomempuueckoe onpeoenenue KOHUEHmMpauuu
Kuciomol uiu wieaovu
1. OTo6path B crakaHuuk 10 M aHAIM3UPYEMOT'O PacTBOPA.
OnycTuTh B CTAKAHYUK JIEKTPOBI.
2. YcranoButh Otoperky ¢ tutpantoM NaOH (0,1H) Hajg crakaHYMKOM C aHAIM3UPYEMBIM
pacTBOopoM. BKiIIounTh COOpaHHBIN 2JIEMEHT B LIETIb
3. W3 OropeTku MpHINBATh K aHAIM3UPYEMOMY PACTBOPY THTPAHT IO 2 MJI IPHU IMOCTOSHHOM
nepeMeIIMBaHuu.
4. llpunuBaHuMe TUTpaHTa NPEKPATUTh IMOCIE TOTO, Kak MOJydyaT MaJlo OTIMYAOLIUECs
3nauenus JJ1C (pH) nocie ero pe3koro ckayka.
Omuem o pabome

1. 3anucate ypaBHEHUE IPOTEKAIOLIEH PEaKLIUNU:

2. 3aroTHUTH TA0JIHILY:
VNaoH MIT pH

3. Ilo mony4eHHBIM JaHHBIM IOCTPOUTH KPUBYIO MOTEHIIMOMETPHUYECKOTO TUTPOBAHUS:
PH=F(VNaoH)
4. Tlo xpuBoii onpenenutsh 00beM pactBopa NaOH, nomenmmii Ha THTpOBaHUE.
5. PaccunTaTh KOHIIEHTPAIMIO KHCIOTHI IO YPAaBHEHHUIO:
NNaoH * VNaoH

8. KoHTpoJn:
1. HopmanbHBIM 3JIEKTPOHBIM OTSHIIMAIOM HA3bIBAIOT:
A) moTeHIuan U3MEPEHHBII IPU aKTHBHOW KOHLICHTPAIMHU ITOTCHIHAT
OIIPEICTISFOIIETO NOHA PABHBIN CIUHHMIIE,
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B) moreHuman aneKTpoia U3MEPEHHBII PU CTaHIAPTHBIX YCIOBHUSX;
C) noTeHuua ir000ro JIEKTPOIa PaBHbIM SIHHHUIIC.
2. MeTo/1bl IOTEHIIMOMETPUUECKOT0 TUTPOBAHMS IO IPUPOJIE MPOTEKAOIINX
JIeJIAT Ha:
A) HOHCENEeKTUBHBIC;
B) obparumsie;
C) OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC;
3. KucnotHocts cpepl pu NOTEHIMOMETPUYECKOM TUTPOBAHUH OTPEACIISCTCS:
A) 110 BeMYMHE MMOTEHIUAA HIMKATOPHOT'O AJIEKTPO/Ia,;
B) mo Touke SKBHBaJIEHTHOCTH HANJICHHOI HAa KPUBON TUTPOBAHMS;
C) 10 M3MEHEHHIO OKPACKH MH/IMKATOpPa,;
4. IHaUKaTOPHBIM 3J1EKTPOAOM IIPU MOTEHIIMOMETPUYECKOM TUTPOBAHUU
KHCJIOT U OCHOBAHUH HCIIOJIB3YIOT:
A) Hg/Hg-Cl» KClI,
B) Ag/AgCl, HCI (crexo);
C) Ag/AgCl, KCI

3anstue Ne§
1. Tema: Kunernka XumMu4ecKkux peakuuii u karajau3. KoHcTaHTa CKOPOCTH peakumu.
MouekyasipHocThb. [Iopsiiok peakumu.
2. lleab: HAYYHUTH CTYJACHTOB OCHOBHBIM IOHSTHSM IO KMHETHKE XHUMHYCCKUX PEAKITUA U

KaTajau3y.
3. 3amaum oOydeHusi: cOpMHUpPOBATH 3HAHUS IO KHHETHUKE XUMHUYECKHX pEaKUui u
KaTajau3y.

4. OcHOBHBIE BONIPOCHI TEMBbI:

1. TIpenmer xuMHUYECKOW KHHETUKH U €€ 3HaYeHUE B (papMaluu.

2. Kakue QaxkTopbl BIUSIOT HA CKOPOCTh XUMHUYECKUX PEAKITHN?

3. 3aKoH JIeHCTBYIOIUX MAcC JUIsl CKOPOCTH PEaKLIUU.

4. MonekynsipHOCTb U MOPSAJOK peaklui.

5. YpaBHEHHME KHHETHKH peakuuu 1, 2, 3 mopsaKoB.

6. KucioTHO-0oCHOBHOM KaTaims.

5. OcHoBHBbIE GopMBbI /MeTO/IbI / TEXHOJIOTHU 00y4eHUs ISl 10CTHKeHHsA KOHeuYHbIX PO
AUCUMIUIMHBI. paboTa B MaJbIX IpyIax, pelIeHne 3a/1a4.

6. @opmbl KOHTPOJSI [Jisi OIEHUBAHUSI YPOBHS [OCTHKeHUsI KOHeyHbIXx PO
AUCHHUILVIMHBI. B3aUMOKOHTPOJIb, TECT-KOHTPOJIb.

7.JINTEPATYPA

1. benges A. II. ®usuueckas U KoutonaHas xumusg. YueOHuk - M. : ITDOTAP - Meaua,
2014.

2. Bepennosa JL.I'., Heuenypenko E.B. Heopraunueckast, pusndeckast 1 KOJUIOUHAST XUMHUSI.
—AJMaThI: U3JATENBCTBO «IBEPOY, 2014,

3. [NatcaeB, A. K. TectoBble 3amaHusi mo ¢GuU3MUECKON M KOUTOMAHOM XuMuu [Tekct]
yaeonoe mocodue / A. K. [larcaes, C. A. llIutei6aes. - [b. m.] :IlIsimkenT, 2013.- 260 ¢

4. EpmioB , 0. A. Komnonanas xumus. @usnueckas XUMus AucnaHcepHbIx cucteM [Teker] :
yaeOnuk / FO. A. EpmoB  ; M-Bo oOpa3oBanus u Hayku P®. - ; Pex. 'OY BIIO "IlepBrrit
Mock. roc. Men. yH-T uM. 1. M. CeuenoBa". - M. : 'DOTAP - Menaua, 2014.-352 c.
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5. bensies, A. I1. ®usnueckas u koutounnas xumus [Teker] : yueOnuk / A. I1. benses, B. 1.
Kyuyk ; mon pen. A. I1. bensieBa. - 2-e u3a., nepepad. u gon ; Pek. TBOY BIIO "llepBrrit
MockoBckuii roc. mea. YH-T uM. M. M. CeuenoBa". - M. : [DOTAP - Menua, 2012. - 752 c.
6. Epmos, 0. A. Komtonanas xumusi. @usnueckas XUMHs AUCIIAaHCEPHBIX cucTteM [TekcT] :
yueOnuk / FO. A. Epmos ; M-Bo oOpazoBanusi u Hayku P®. - ; Pex. 'OY BIIO IlepBoiit
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa. - M. : I'DOTAP - Meaua, 2013. - 352 c.:
WL
7. Bepennosa JL.I'., Heuenypenko E.B. Heopranuueckas, ¢pusndeckas U KOJUIOMIHAS XHUMUSL.
Y4eOHO-MeToAnIeCcKOe MocoOre —AJIMaThI: U3IaTEILCTBO «IBepo», 2014,
8. KoHTpoJIb:
1. Hnsa peakuun C2Hs + 302 — 2CO2 + 2H20 BblpaxkeHue 3aKoHa JIEUCTBYIOIINUX
Macc UMEET BUI:
A) v=K[C2H4]* [CO2] ;
B) v=K[C2H4]- [CO:J%;
C) v=K[CO2]* [H207%
D) v=K[C2H4]- [O2]3;
2. YBenuuenue koHueHntpauu N2 B 2 pasza B peakuun N2 + Oz — NO2 yBenn4uuTh cKOpocTb
peakuuu B:
A) 2 pasa;
B) 4 paza;
C) 8 pas;
J1) HEe U3MEHUT CKOPOCTh PEaKIUU.
3. TemnepatypHbIif K03(pPHULIHEHT CKOPOCTU peakiuu paBeH 2. M3MeHeHHue TeMiepaTypsl OT
40°C no 70°C:
A) yBeIn4MT CKOPOCTH B 2 paza;
B) yBenuuut ckopocts B 4 pasa;
C) yBenuuut ckopocTh B 2-4 pasza
J1) HEe U3MEHUTCS CKOPOCTh PEaKIUu.
4. TemmnepaTypHblii K03((UIMEHT CKOPOCTH PEAKIMMU PaBeH 2. YBeIWYeHHE TeMIepaTyphl
peakmym Ha 10°C:
A) yBelIMYHT CKOPOCTH B 2 paza;
B) yBenuuut ckopocts B 4 pasa;
C) yBenmuuut ckopocTh B 2-4 pasza
J1) yBEJIMUUT CKOPOCTH B § pas.
5. y=2 U3menenne TemmepaTypsl Ha 40°C:
A) yMEHBIIUT CKOPOCTh peakiuu B 2-4 pasa;
B) yBenuuuT ckopocth peakiuu B 2-4 pasa;
C) yBenuuut cKopocTh B 8 pas;
J1) yBenuuuT cKkopocTh B 16 pas.
6. Ins HexoTopoii peakuuu y=2. [Ipu n3menenuu temneparyp Ha 20°C:
A) v2/v1=10; B) va/v1=2-4;
C) v2/lv1=9; 1) v2/v1=18.
7. CkopocTn HekoTopoii peakiuy nipu oxnaxaernn ¢ 60°C mo 30°C ymensmmiocs B 8 pas.
TemmneparypHbiit K03 PULIHEHT FTOM peakuK paBeH:
A)2; B)24; C)3. J)3,5.
8. CxopocTu HeKoTOpoli peakuuu 1pu Harpesanmu Ha 20°C Bospocia B 8 pas.
TemmnepaTypHbIil KO3GOUIIMEHT 3TOH peaKIuu paBeH:
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A)2; B)25 C)4; )3;
9. Ilepwon momympeBpamieHust s peakuuu | mopsiaka paBeH 15,86muH.  Bpems
HeoOxoauMoe Ui pa3ioxeHus 99% HCXOAHOTO BEIIeCTBa PaBHO:

A) 46cex; B)523cex; C)63,4cex; [I) 100mumn;
10.Ecan TemnepaTypHbIi KOO(QQPUIMEHT CKOPOCTH PEaKIMU paBeH 3, TO AJIs YBEIHYEHUs
CKOPOCTH peakuuu B 81 pas, reMieparypy HEOOXOAUMO
A) noBsicuth Ha 30°C; B) nonmsuts Ha 30°C;  C) moBbicuTs Ha 25°C; )
nossicuth Ha 40°C.  E) mossicuts na 40°C;

3ansaTue Ne9
1. Tema: TepmoaguHaMuKa MOBEPXHOCTHBIX siBJIeHUil. UcciienoBanue siBJIeHUs:
ajgcopOuuu HA rpaHuIle pa3jea ¢as.
2.lean: CTyseHT IOKEH 3HATHh ONPENEICHNE U KIacCU(UKAIIUIO TIOBEPXHOCTHBIX SIBICHUI
B )KMBBIX CHCT€Max M OCHOBHBIE 3aKOHOMEPHOCTH a/ICOpPOIIMU Ha TpaHMIle pa3zena ¢as.
3.3agaum o0yuyeHusi: cCOpMHUPOBATH 3HAHUS IO TEPMOJUHAMUKE TOBEPXHOCTHBIX SIBIICHHIA.
4.0CcHOBHBIE BOIIPOCHI TEMBbI:
1. [ToBepxHOCTHBIC SIBIICHUS U UX 3HaY€HUE B (papMariuu.
2. CBobOo/iHAs HEPTUs U TOBEPXHOCTHO-aKTHBHBIE BEILIECTBA.
3. IToBepXHOCTHO-aKTUBHbIE U IOBEPXHOCTHO-HEAKTUBHBIEC BELIECTBA.
4. IIpasuno Jroxio-Tpayoe.
5. Buasl agcopOium.
6. MccnenoBanue siBneHus acopOLUK HA TpaHuLe pasjena ¢as.
5. OcHoBHBbIE GopMBbI /MeTO/IbI / TEXHOJIOTHU 00y4eHHUs ISl 10CTHKeHHs KOHeuYHbIX PO
AUCHMILVIMHBI. paboTa B MaJbIX IpyInax
6. @opmbl KOHTPOJS [Jisi OIEHUBAHUSI YPOBHS [OCTHKeHUsI KOHeyHbIXx PO
AUCHHUILNIMHBI. B3aUMOKOHTPOJIb, TECT-KOHTPOJIb.
7.JINTEPATYPA
1. Benges A. II. ®usuueckas U KoutonaHas xumusg. Y4eOHuk - M. : ITDOTAP - Menaua,
2014.
2. Bepennosa JL.I'., Heuenypenko E.B. Heopraunueckasi, pusndeckast 1 KOJUIOMIHAST XUMUSL.
—AJMaThI: U3JATENHCTBO «IBEPOY, 2014.
3. IMarcaeB, A. K. TectoBble 3amaHusi 10 (U3MYECKOW W KoyuougHoW xumuu [Tekcr] :
yuebHoe mocodue / A. K. Ilarcaes, C. A. lluteiOaes. - [b. m.] :IlbivkenT, 2013.- 260 ¢
4. Epmos , 10. A. Komnougnas xumust. @usznueckas XuMus AUCTaHCepHbIX cucteM [TekcT] :
yuebnuk / FO. A. EpmoB  ; M-Bo oOpazoBanus u Hayku PO. - ; Pex. ['OY BIIO "IlepBbrii
Mock. roc. men. yH-T uM. . M. Ceuenona". - M. : I'DOTAP - Menua, 2014.-352 c.
5. benses, A. 1. ®usnyeckas u komwtounaHas xumus [ Tekcer] : yueOnuk / A. I1. benses, B. 1.
Kyuyk ; mox pen. A. I1. bensesa. - 2-e u3a., nmepepad. u gon ; Pek. TBOY BITO "IlepBorit
MockoBsckuii roc. menl. yH-T uM. M. M. Ceuenosa". - M. : [DOTAP - Menua, 2012. - 752 c.
6. Epmos, 0. A. Komtonanas xumus. @uszndeckas XUMUS AUCITAHCEPHBIX chucTeM [Teker] :
yuebnuk / FO. A. EpmoB ; M-Bo ob6pasoBanust u Hayku P®. - ; Pek. I'OY BIIO IlepBsbrii
MockoBckuit roc. men. yH-T uM. M. M. CeuenoBa. - M. : 'DOTAP - Meaua, 2013. - 352 c.:
WII.
7. Bepennosa JI.I'., Heuenypenko E.B. Heopranuueckas, gusndeckast u KOJUIOUIHAS XUMHUSL.
Y4eOHO-MeToInYecKoe Mocoore —AMaThl: U3/1aTENILCTBO «DBepoy, 2014.
8. KoutpoJn:
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1. VpaBHeHue afgcopOuuu Ha FPAHULIE K-K U K-T:
@ VYpasuenue ['nd6ca

@ VYpasuenue JIenrmiopa

@ YpaBHenue Opeitnmxa

@ IIpasuio roxno-Tpayde

@ IIpasuiio [Taner-Pasiaca

2. YpaBHEHHUE IS ONIPECIICHHS aJICOPOIIMK Ha TpaHMIle pa3zelia Jo0biX (as:

@ ypaBuenwue Jlenrmiopa

@ ypaBuenue OpeitHnxa

@ ypaBuenue ['n66ca

@ npasuiio lroxiio-Tpayoe

@ npasuiio [Taner-PasiHca

3. YcnoBus Ui MOJNIOXKUTEIBLHON acopouuu:

4. ®akTophbl, BIUAIOLIME HA aJICOPOLINIO:

@ xoHILEHTpaLus, TeMITEpaTypa, PUPOIa aIcCOPOTHBA U acOpOEHTa

@ temmneparypa, 1aBJCHHE, PUPO/IA aICOPOEHTA U aJcOpOTHBA

@ KOHIOCHTpaNud, JaBJICHUC U TEMIIEpATypa

@ KOHIICHTpaIIKs, JaBJCHHE, PHPO/Ia acopOeHTa U aJicopOTHBa

@ naBneHue U TEMIeparypa

5. Ilpu noBeIlLIEHUY TEMIIEPaTypbl BEIMUNHA XUMUYECKOHN aIcopOImu:

@ yBeIMYHBAETCS

@ ymMeHbIaeTcs

@ He u3MeHseTcs

@ u3MeHseTCs MOCTENEHHO

@ yMeHbIIIaeTcs, 3aTeM OCTAeTCsl TIOCTOSHHOM

6. Bun ancopOumm, MpUBOAAIIUN K TOHIKEHUIO BEIUYHHBI aJCOPOIMH C yBEIUYECHUEM

TEMIIePaTyphI:
@ ¢uznyeckast

@ xuMHUecKas

@ MOHOMOJICKYJISIpHAs
@ pKBUBaJEHTHAS

@ 1mOJIOKHUTENBHAS

7. C yBenu4YeHHEM TeMIIepaTyphl BeIMYMHA (PU3NYECKOH aJIcopOLuu:

@ nonmxkaercs
@ nosblIaeTCA
@ ocraercs TOCTOSHHOU
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@ MOHMXKACTCS, 3aTEM OCTACTCS MOCTOSIHHOMN

@ MOBBIIIAETCS, 3aTEM OCTACTCS MTOCTOSHHOU

8. Ilpu yBenuvyeHUH KOHIICHTPAIIUU BEJIMYMHA aICOPOIIHH:

(@ TOBBIIIACTCS, 3aTEM OCTACTCS TOCTOSTHHOM

@ noHMKaercs

@ He u3MeHsIeTCs

@ u3MeHsIeTCS He3HAYMTEIbHO

@ moHMKACTCS, 3aTEM OCTACTCs TOCTOSTHHOM

9. Hecopbius - 3TO:

@ oOpatHBIif ITporece agcopoIuu

@ mporecc M3MEHEHUS OTHOIICHHs MMOBEPXHOCTH TBEPJAOTO BEINECTBA K KOHICHTPAIMH
KHJIKOCTH

@ mporiecc mepexo/ia MOJICKYIT aJicopOeHTa B aIcCOpOTHB

@ XUMHYECKOE B3aUMOJICHCTBHE MEKIY aICOPOCHTOM U aICOPOTHBOM
@ moryIoleHre Ha MOBEPXHOCTH COpOCHTA rasa, rapa U KUIKOCTH

3ansaTue NelO

1. Tema: Buabl xpomaTorpaguueckoro aHajausa B (papmMaumu.
2.1lesb: CTyIEHTHI TOJKHBI 3HATH BUIBI XPOMATOTpapHUECKOro aHaM3a B (papMalivy.
3.3anaun o0y4deHusi: chopMUpOBaTh 3HAHUS MO BHAAM XpOMAaTOrpauuecKkoro aHaiusza B
dbapmarnuu.
4.0OCHOBHBIE BOIIPOCHI TEMbI:
1. Bosmoxnoctu BX (omno- u asBymepnoit), TCX, AX, I'X, I’KX, BOXX u reis-
Xxpomarorpaduu B BbIJICIIEHUH U aHANIU3€e NpUpoaHbIX BAB, ¢ ncnonas3oBaHneM ayTeHTUYHBIX
00pa31oB u 6e3 HUX.
2. Beiienenue 1 aHanu3 XxpoMaTorpaduueckuM MeTo/10M Ha npumepe 2-3 rpymnn BAB.
2. OcoOeHHOCTH, MPEUMYIIIECTBA U HEJOCTATKH KAk JI0T0 METOIA.
5. OcHoBHbIE (OPMBI /METOABI / TEXHOJIOTUHM 00yYeHUs sl JOCTUKeHHs KoHedHbIX PO
AUCHUILVIMHBI. paboTa B MaJbIX TPYIIax.
6. @opmbl KOHTPOJS [JIsi OLEHUBAHUSI YPOBHS [OCTHXKeHUSI KOHeyHbIXx PO
AUCHUILUIMHBI. B3aUMOKOHTPOJIb, TECT-KOHTPOJIb.
7.JINTEPATYPA
1. benges A. II. ®usuueckas U KoutonaHas xumusg. YueOHuk - M. : ITDOTAP - Meaua,
2014.
2. Bepennosa JL.I'., Heuenypenko E.B. Heopranuueckast, pusnueckass 1 KOJUIOMIHAS XUMUSI.
—AJMaThI: U3JIATENBCTBO «IBEPOY, 2014.
3. [NatcaeB, A. K. TectoBble 3amaHusi mo ¢GuU3MUECKON M KOUTOMAHOM XuMuu [Tekct]
yaeonoe mocodue / A. K. Ilarcaes, C. A. llIutei6aes. - [b. m.] :IlIsimkenT, 2013.- 260 ¢
4. EpmioB , 0. A. Komnonanas xumus. @usndeckas XMMHUs JUCIIAHCEPHBIX cucteM [Tekcr] :
yaeOnuk / FO. A. EpmoB ; M-Bo oOpa3oBanust u Hayku P®. - ; Pex. 'OY BIIO "IlepBrrit
Mock. roc. Men. yH-T uM. 1. M. CeuenoBa". - M. : ['DOTAP - Menaua, 2014.-352 c.
5. bensies, A. 1. ®usnyeckas u komwtouanas xumus [Tekcr] : yae6nuk / A. I1. benses, B. 1.
Kyuyk ; mox pen. A. . bensiea. - 2-e uzn., nepepad. u gon ; Pex. 'BOY BIIO "IlepBsrii
MocxkoBckuii roc. mea. yH-T uM. M. M. CeuenoBa". - M. : I'D0OTAP - Meamna, 2012. - 752 c.
6. Epmos, 0. A. Komnounnas xumusi. @usnueckas XuMHs AUcraHcepHbIX cucteM [Teker] :
yuaeOnuk / FO. A. Epmio ; M-Bo obpazoBanusi u Hayku P®. - ; Pex. 'OY BIIO IlepBrrit
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MockoBckuit roc. Men. yH-T uM. M. M. Ceuenosa. - M. : I'DOTAP - Menua, 2013. - 352 c.:
WII.

7. Bepenniosa JI.I'., Heuenypenko E.B. Heopranudeckasi, pusnueckast 1 KOJUTOUAHAS XUMHS.
Y4eOHO-MeToInYeCcKOe OcoOre —AIMaThI: U3/1aTENILCTBO «DBepoy, 2014.

8. KontpoJn:

1. K meTonam pazzieneHus BeEeCTB OTHOCSTCS

A) ynbpTpaueHTpudyrupoBaHie U BhICAIMBAHUE

B) anekrpodopes u obecconuBanue

B) xpomarorpadus

I') Bcé nepeunicieHHOE

2. XpomaTorpaduueckre METO/Ibl UCCIIEIOBAHUS B 3aBUCHUMOCTH OT arperaTHOr0 COCTOSHUS
BElIEeCTBa JIEJIST Ha

A) MIIOCKOCTHBIE M KOJIOHOYHBIE

b) nuddysnonnsie, ahunnsie, HOHOOOMEHHBIE

B) razoBble, JKUKOCTHBIE, TA30KUIKOCTHBIC

I') onHOMEpHBIE, ABYMEPHBIE, paualIbHbIE

3. XpoMaTtorpaguuecKuMH METOIaMU MOKHO BBIJICIISTh

A) TOJIBKO AMUHOKHUCIIOTHI U OEJIKH

b) yrneBosp! u unusl

B) amMuHOKUCIOTHI, O€NIKH, YIIIEBOBI, JIUIIKU/BI U TPOAYKTHI UX IPEBPAILCHUH. ..

') TOTbKO aMHUHOKHCIIOTHI

4. Xpomatorpadusi, OCHOBaHHAsI Ha PA3JIMYHON CITIOCOOHOCTHU OT/EJIbHBIX KOMIIOHEHTOB
CMecH a/IcopOMpOBATHCS Ha MOBEPXHOCTU TBEPAOH (a3bl copOeHTa, Ha3bIBACTCS

A) nuddy3nonnas

b) ancopOrimonnas

B) pacnipenenurensHas

I') nonooOMeHHas

5. XpomaTorpadusi, OCHOBaHHAs Ha pa3/I€JICHUH BELIECTB M0 CKOPOCTH MACCUBHOIO
IPOHUKHOBEHUS BHYTPh COPOSHTA B 3aBUCMOCTH OT pa3Mepa MOJIEKYII, Ha3bIBaeTCsI
A) agcopOrmoHHas

b) nuddy3nonnas

B) pacnipenenurensHas

I') adppunnas

6. Xpomarorpagusi, OCHOBaHHas Ha Pa3IMYHON CIOCOOHOCTH pa3zeieMbIX BEIIECTB K
00MeHY WX MOHOB Ha HOHBI HETIOJIBIKHOM (ha3bl COpOEHTa, HA3hIBACTCS.

A) noHooOMeHHas

b) apdunnas

B) ocanounas

I') ancopOrimonHas

7. HeronsipHass aMMHOKHUCIIOTA

A) nydie pacTBOpSETCS B OpraHMYECKOM pPacTBOPUTENE

B) nBuxercs o agcopOeHTy ¢ 60IblIel CKOPOCThIO, YeM MOJISIpHAsi aMUHOKHCIIOTA

B) umeer Gonburyto BenuunHy Rf, uem nosisipHas aMuHOKuUCIOTa

I') xapakTepu3syercsi BCeM NEPEUNCIEHHBIM

8. Bo Bpems mpoBeieHust XpoMaTorpaduu HAJ0 CIEANUTH 33 TEM, YTOOBI

A) xpeimka gamky [lerpu Obuta 3aKpbiTa BO H30€KaHUE UCTIAPEHUS PACTBOPUTENS

b) dponT pacTBOpuTENS HE BBIMIET 32 Kpast OyMa)KHOM 3arOTOBKH
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B) HOkKa 3aroToBKH ObLlIa IIOTPY>KEHA B PACTBOPUTEIH
I') cobmonanuck Bce nepeyrciIeHHble MOMEHT

3ansaTue Nell
1. Tema: OnpeneneHue NOBEPXHOCTHOIO HATSIKEHHS KUAKOCTH 110 MeTO1Y OTPbIBA
KaneJjb
2.lesab: CTYAEHT T0JKEH YMETh OINPEENIATh TOBEPXHOCTHOE HATSIKEHHE SKUIKOCTEH.
3.3agaun oOyueHHMs: cHopMUpPOBaTH YMEHHsI IO HKCIEPUMEHTAIbHOMY OIPENEICHUIO
K03 pHIIIEeHTa TOBEPXHOCTHOTO HATSKEHUS JKUAKOCTH IO METOy OTPHIBA Karlelb.
4.0CHOBHBIE BONIPOCHI TEMBbI:
1. [ToBepXHOCTHOE HATSKEHUE.
2. VI30TepMa NOBEPXHOCTHOT'O HATSKEHHUS.
3. OpueHTanus MOJEKYJIbl B IOBEPXHOCTHOM CIIOC.
4. SIneHue cMauyuBaHMsL.
5. OcHoBHBIE GopMBbI /MeTO/IbI / TEXHOJIOTHU 00y4eHHUs ISl 10CTHKeHHSA KOHe4YHbIX PO
AUCHUILIMHBI. paboTa B MaJbIX TpyIax, 1ad.padoTa.
6. @opmbl KOHTPOJS [Jisi OIEHUBAHUSI YPOBHS [OCTHKeHUSI KOHeyHbIXx PO
AUCHHUILNIMHBI. B3aUMOKOHTPOJIb, TECT-KOHTPOJIb.
7.JINTEPATYPA
1. Benges A. II. ®usuueckas u KoutonaHas xumusg. Y4yeOHuk - M. : ITDOTAP - Menaua,
2014.
2. Bepennosa JL.I'., Heuenypenko E.B. Heopraunueckasi, pusudeckast 1 KOJUIOMIHAST XUMUSL.
—AJMaThI: U3JATENHCTBO «IBEPOY, 2014.
3. [latcaeB, A. K. TectoBble 3amaHusi mo ¢uznyeckol u kommougHor xumuu [Tekct] :
yaebnoe nocodue / A. K. [1arcaes, C. A. llIutsibaes. - [b. m.] :IlIsimkenT, 2013.- 260 ¢
4. EpmioB , 0. A. Komnonanas xumus. @usnueckas XUMus AucnaHcepHbIx cucteM [Teker] :
yueOnuk / FO. A. EpmioB  ; M-Bo oOpa3oBanus u Hayku P®. - ; Pex. 'OY BIIO "IlepBrrit
Mock. roc. mea. yH-T uM. 1. M. CeuenoBa". - M. : 'DOTAP - Menua, 2014.-352 c.
5. bensie, A. I1. ®usnueckas u koymtounnas xumus [Teker] : yueonuk / A. I1. benses, B. U.
Kyuyk ; mon pen. A. Il. bensiea. - 2-e uzn., nepepad. u gon ; Pex. 'BOY BIIO "IlepBsrii
MockoBckuii roc. men. yH-T uM. M. M. Ceuenosa". - M. : [DOTAP - Meaua, 2012. - 752 c.
6. Epmos, 0. A. Komtonanas xumust. @usndeckass XUMHAS AUCTIAHCEPHBIX cucTeM [Tekcr] :
yuebnuk / FO. A. EpmoB ; M-Bo obOpa3oBanust u Hayku P®. - ; Pek. I'OY BIIO IlepBsbrii
MockoBckuit roc. men. yH-T uM. M. M. CeuenoBa. - M. : 'DOTAP - Meaua, 2013. - 352 c.:
WII.
7. Bepennioa JI.I'., Heuenypenko E.B. Heopranuueckas, gusndeckas u KOJUIOUIHAS XUMHUSL.
Y4eOHO-MeToIn4YecKoe Mocodre —AMaThl: U3/1aTeNIbCTBO «DBepoy, 2014.
JIABOPATOPHAS PABOTA: Onpeaesienne k03¢ puumueHTa NOBEPXHOCTHOIO
HATSKEHUSI )KUAKOCTH 110 METOY OTPhIBa KameJb
[TpuOnmkeHHOE N3MEHEHUE TOBEPXHOCTHOTIO HATSKEHUS KUAKOCTH MOXET OBITh MPOBEIECHO
Opy MOMOIIM Npubopa, HazblBaeMOro cramarmMoMeTpoM. [IpuHIMD MeTona 3akio4aercss B
OTIpe/IeNIEHUU MacChl KaIulM, BBITEKAIOIIeH U3 KauUIsipa B MOMEHT €€ OTPhIBA.
OTpeIB KaluIM HacTyNaeT TOrja, KOorja macca ee OyAeT Ha HHUYTOXKHO Majyl BEIUYHHY
MPEeBBIIIATh CUITy IIOBEPXHOCTHOIO HaTsKEeHUs. [IpakTHyecku MOKHO CUMTATh, YTO B MOMEHT
OTphIBa KaIllId BEC €€ YpPaBHOBEIIMBAECTCA IOBEPXHOCTHBIM HaTsOHKEHMEM. Torma 3agada
OIBITA CBOJUTCS K ONpPENIENIEHUIO Beca Karuii. Ecian o6beM BbITEKaroLel JKUAKOCTH paBeH V,
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TO YHKCIIO Karejb XUAKOCTA B 00beMe V paBHO N, MJIOTHOCTb JKUAKOCTH O, YCKOPEHUE CHIIBI
TSDKECTH (J, TO BEC OJHON KAIlIM BBIYUCIISAIOT 11O POpMyIIE:

V-g-d

[ToBepXHOCTHOE HATSDKEHHE PaBHO 271 I G, THe I- paJuyc Kamuuisgpa; G- MOBEPXHOCTHOE
HaTsbkeHue. CnenoBatenbHo, 21 1=K, 11 nannoro npudopa Benuunna rnocrosinuas (K).

V-g-d
----------- =2nro, (2)
n
Torna
V-g-d
----------- =2K o, (3)
n
Otkyna
V-g-d
---------- =0, (4)
nkK
J11s1 BOJIBI, BBITEKAIOIIEH U3 TOTO YK€ KaMIIsIpa U B TAKOM )K€ 00beMe:
V-g-do
---------- = 00, (5)
noK
rae do — MIOTHOCTH BOABI, No — yKcio kamens H2O. Pa3nenus ypaBHenue (4) Ha ypaBHEHHE
(5), momyunm:
c d-no
- S e (6)
60 do-n

rie d — MIOTHOCTh MCCIIEAYeMOM KHUIKOCTH;

N — YKCIIO KaIeJb UCCIEyEMOH KUIKOCTH;

60 — KO3 PUIIUEHT MOBEpXHOCTHOrO HaTsKkeHus H20.
Ilpunaonexcnocmu: 61opeTKa, CTakaH ¢ JUCTUWUIMPOBAHHOMN BOJOM, CTakaH C HUCCIIEAyeMOM
KUJKOCTHIO, pE3NHOBAsI TpyIIa.
Xo0 pabomeur:
1.HabGpaB uccnenyeMoil ®HJIKOCTH CTOJBKO, YTOOBI €€ MEHUCK HaXOJWJICS BBIIIE BEpXHEH
MEeTKH OIOpEeTKH U MPEeJOCTaBUB >KUJIKOCTH CBOOOJHO KamaTb, MOJCUYUTAEM YHCIO Kareilb
UCCIIElyeMO )KUJIKOCTH B 00beMe MEXAYy MeTKaMH OropeTkH (He MeHee 5 pa3). Cuer kamnenb
CUMTATh C TOTO MOMEHTA, KOTJJa MEHUCK MPOXOJAUT HIXKHIOIO METKY OIOpPETKH.
2.Hccnenyemast )KUIKOCTh B OIOpETKE 3aMeHsIeTCs 3TATOHHON (AUCTHIUIMPOBAHHON BOOH), a
OropeTka TIIaTeNnbHO MpoMbiBaeTcs. Habpas B O10peTKy BOJIbI, TPOU3BOJAAT MOACUYET Kareib B
TOM ke 00beMe (Tak ke OBTOpsisi He MeHee 5 pa3). [Ipu 3TOM HY)KHO 3amucaTh TEMIIEPATypy
BOJIBI BO BpPEMs OIBITA, 3HAas KOTOPYIO MOKHO HalTH HYXHBIH Ul pcuyeTa MOBEPXHOCTHOTO
HATSDKEHHS BOJIBI KO (UIMEHT, a TaKkKe IUIOTHOCTh BOJIBI 10 Tabnuie. Pe3ynpTaThl 3aHOCAT
B TaOJIHILY:

No n An Ang 0o > E%
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KoadduimeHT moBepXHOCTHOTO HATSKEHUS BHIYUCISIOT O (hopmyIie:

BbI4HCHSIOT OTHOCUTENBHYIO MOTPEHIHOCTh U3MEpEeHHs 110 hopMyIie:

d-n
0 = 6p----------
n - do
(no- Ang+ no- An)-d Ac
AG = §p--=--=-==n==n=mmnmmeae ; E = ------ -100%
do-n (¢

PesynbTathl npeactaButh B Buze rpaduka: ¢ = f(C)

HeobxonmuMo 3ammcaTh OCHOBHBIE TEOPETHYECKHE CBEACHHS, YpaBHEHHS W (POpPMYIIHI,
MOJIB3YSICh KOTOPBIMH OBLIM BBITIOJIHEHBI COOTBETCTBYIOIIUE pacueThl. [10Ty4YeHHbIC JaHHBIC
3aHECTH B TAOJIMILY M MPOU3BECTH PACUYCTHI C YKa3aHUEM Pa3MEPHOCTH ITOJTYICHHBIX BEITUUHH.

['paduku cTpoAT HA MIJUTUMETPOBOU OyMmare.

8. KoHTpoJib:

1. Pa3MepHOCTH yIe/IbHOM MMOBEPXHOCTH SHEPTUH (O):

A)JIx/m; B) JIx/m%; C) xx/mMo7b;

2. Ilo mnpaBuny Ilanera-®asHca,
a7copOUPOBATHCS HOHBI:

A) CU+2, Mg+2, A|+3;

B) SO42, CO3?, NOg;

C)ClI, Br, J.

noBepxHoctTd AQJ U3 pacTBOpa MOTYT

3. YpaBHeHHe n30TepMBI JIGHTMIOpA MTPEICTaBISIET COOOH NMPSIMYIO JIMHUIO B KOOPIMHATAX

A)T=f(C); B)I'=f(IgC); C)=f(1/C).

4.T'uapouiibHbIE HETIONSAPHBIE TOBEPXHOCTU XOPOIIO CMAaYUBAIOTCS:
A) opraHMyecKMMH HEMOISPHBIMU PACTBOPUTEIISIMU;
B) Bonoii, koTOpasi MOHMKAaeT MOBEPXHOCTHOE HATSKEHUE HAa MOBEPXHOCTU TBEPJIOTO TENA;

C) mro060it )XUIKOCTH;
5. ITAB - 310 BemiecTBa AJis1 KOTOPBIX:

A)do/dC<0;  B)do/dC>0; C) do/dC=0;

8. B roMoJtornueckom psiy yrieBOIOpOI0B, yBeIndeHue ey Ha oaHy -CH- rpymny:
A) yMeHbIIIaeT HOBEPXHOCTHYIO aKTUBHOCTH B 3-3,5 pa3sa;

B) yBennuuBaeT moBepXHOCTHYIO aKTUBHOCTH B 3-3,5 pasa;

C) yBenmmumBaeT MOBEPXHOCTHOE HATSIKEHUE B 3-3,5;

3anstue Nel2
1. Tema: /IucnepcHsblie cucteMbl. MoJ1eKy/ISIpHO-KMHEeTHYeCKHeE M ONITHYECKHUE CBOIICTBA
KOJUIOMJAHBIX CHCTEM.
2.1lesb: HAYYUTH CTYJICHTOB TIOJIYYaTh AUCIEPCHBIE CHCTEMBI M 3HATH MX CBOWCTBA.
3.3agaum o0y4enusi: copMHUPOBATH 3HAHUS MO JTUCTIEPCHBIM CHCTEMaM M MX MOJIEKYJISIPHO-

KHHETHYECKUM U ONITHYECKAM CBOMCTBAM.

4.0OcHOBHBIE BONPOCHI TEMbI:

1. [TpenMeT KOIJIOUTHOW XUMHH, €€ 3HaUeHHEe B (hapmarium.
2. qucnepcubie cuctemsl. JlucnepcHas ¢asza u qucrepcuoHHas cpena.

3. Knaccudukaius KOJTOUTHBIX CHCTEM.

4. MonekynspHO-KUHETUYECKUE CBOMCTBA KOJIOMIHBIX CUCTEM.
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5. OnTuyeckue CBOMCTBA KOJINIOMAHBIX CUCTCM.

6. Uto Ttakoe anmekrpodopes.

5. OcHoBHBIE (POPMBI /METO/IbI / TEXHOJOTHU 00YUeHUsI VISl TOCTHKeHHsI KOHeYHbIX PO
AUCHHUIUVIMHBI. paloTa B MAJIbIX IPYIIaX, PEIICHUE 3a/1au.
6. @opMbl KOHTPOJISI /IJIA OIEHHBAHHS YPOBHA [OCTH:KeHUs1 KoHeyHbIX PO

JAUCHUILIMHBI. B3AUMOKOHTPOJIb, TCCT-KOHTPOJIb.

7.JINTEPATYPA

1. Benmge A. II. ®usnueckas u KouionaHas xumusg. Y4eOunuk - M. : ITDOTAP - Menua,

2014.

2. Bepennosa JL.I'., Heuenmypenko E.B. Heoprannueckasi, ¢pusudeckast 1 KOJUTOHTHAS XUMHUSI.

—AJIMaThl: U3/1aTEJILCTBO «IBEpoy», 2014.

3. [NarcaeB, A. K. TectoBble 3amaHusi 1Mo (U3HYECKON W KOJUTOMIHOW Xumuu [Tekcrt]
yuebHoe nocodue / A. K. Ilarcaes, C. A. lluteiOaes. - [b. m.] :IlbivmkenT, 2013.- 260 ¢

4. Epwos , 0. A. Komnongnas xumust. @uznueckas XuMus AUCIaHCepHbIX cucteM [Tekcr] :
yuebnuk / FO. A. EpmoB ; M-Bo o6pa3zoBanus u Hayku PO. - ; Pex. [OY BIIO "IlepBbiit
Mock. roc. men. yH-T uM. 1. M. CeuenoBa". - M. : [DOTAP - Menaua, 2014.-352 c.

5. bensies, A. I1. ®usnueckas u xomnougHas xumus [Tekcr] : yueOnuk / A. I1. benses, B. U.
Kyuyk ; mox pen. A. I1. bensera. - 2-e u3a., nepepad. u non ; Pek. TBOY BIIO "IlepBerit
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa". - M. : I'DOTAP - Meaua, 2012. - 752 c.

6. Epmos, 0. A. Komtonanas xumust. @usnueckass XUMHs AUCTIAHCEPHBIX cucTeM [Tekcr] :
yuebnuk / FO. A. EpmoB ; M-Bo obpazoBanust u Hayku P®. - ; Pex. OV BIIO Ilepssiit
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa. - M. : I'DOTAP - Meaua, 2013. - 352 c.:

HIJI.

7. Bepenniosa JL.I'., Heuenypenko E.B. Heopranudeckasi, puznueckast 1 KOJUTOUTHAS XUMUSL.
Y4eOHO-MeToInYecKoe ocoore —AMaThl: U3/1aTeNIbCTBO «DBepoy, 2014.

8. KouTpouinb:

1. Komtonasl kak MbLia, SBISIOTCS TUIOJIEM, XOPOIIO aJCOpOUpPYIOTCSA C YaCTHIIAMU T'psI3H,

COOOINAI0T UM 3apsif, CIOCOOCTBYIOT UX:
A) Koarymnsuu; B) nentuzanuu;

C) koanepBanuu;

2. CrocoOHOCTH 30111 COXPAHATH JaHHYIO CTCIICHD JUCIICPCHOCTU HA3BIBAKOT:

A) ceMMEeHTaIlMOHHON YCTOWYMBOCTHIO;
B) arpeccuBHO yCTOHYMBOCTHIO;
C) IUCCOMIOIMOHHON YCTOHUUBOCTBIO.

3. Ilo HanmMuui0 W OTCYTCTBHUIO B3aUMOAEHMCTBHS MEXIy 4YacTULIaMU (a3bl CHCTEMBI

KJIacCU(UIUPYIOT Ha:
A) nmuodunbHble U THOPOOHBIE;

B) MOJICKYJIIPHOAUCIICPCHLBIC U KOJIJIOUIHOAUCIICPCHBIC,

C) cBOOOTHOIMCIIEPCHBIE M CBSI3HOIUCIICPCHEIE.

4. IlenTuzamus CBCIKCIIPUT'OTOBJICHHOTO OCaJika TUAPOKCHIA KEJIC3a JIECTBHEM Ha HEro

pactBopom otHocutcst FeClzk:
A) xumuueckoil;  B) amcopOmoHHOi;

C) pusnueckoii;

5. CnocobHOCTh YacTuil (pa3el HE OceaaTh MO JEHCTBUEM CHJIBI TSDKECTH  HA3bIBAIOT:

A) XMMHUYECKOHN YCTONYMBOCTBIO;
B) nuccononmoHHONl yCTOMYUBOCTHIO;
C) cenMMeHTaIIMOHHON YCTOWYUBOCTHIO.
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3ansaTue Nel3

1. Tema: CBoiicTBa U moJTy4eHHe 30J1€il
2.llenb: HayunuTHCS NOMYyYaTh KOJJIOUIHBIE PACTBOPHI U 3HATH CBOMCTBA 30J1€H.
3.3agaum 00yuyeHus1: CQOPMHUPOBATH YMEHHS 10 IKCIIEPUMEHTAIHLHOMY TOJTYYECHHUIO 30JICH.
4.0cHOBHBbIE BONPOCHI TEMbI:
1. Yro Takoe 301u?
2. MeTopl OUMCTKU U TIOTYYEHUS KOJJIOUTHBIX CHCTEM.
3. CTpoeHne MULIEIUIBI.
5. OcHoBHBIE ()OPMBI /METO/IbI / TEXHOJIOTHU O0yUeHMsI 1JIs1 JOCTHKeHHsI KOHeYHbIX PO
AUCHUIUVIMHBI. paloTa B MaJIBIX rpymmax, jgad.padora.
6. @opMbl KOHTPOJSI /JJs OIEeHUBAHUS YPOBHA [OCTH:KeHUSI KoHeuyHbIXx PO
AUCHUILUIMHBI. B3aUMOKOHTPOJIb, TECT-KOHTPOJIb.
7.JINTEPATYPA
1. Bemge A. II. ®usnueckas u kouionaHas xumusg. YueOHuk - M. : ITDOTAP - Menua,
2014.
2. Bepenmnosa JL.I'., Heuenmypenko E.B. Heopranuueckasi, pu3udeckast 1 KOJUTOUTHAS XUMHUSI.
—AJIMaThl: U3/1aTEJIbCTBO «IBEpoy», 2014.
3. [NarcaeB, A. K. TectoBble 3amaHusi 1Mo (U3HYECKON M KOJUTOMIHOW Xumuu [Tekcrt]
yuebHoe mocodue / A. K. TTarcaes, C. A. [lTuteibaes. - [b. m.] :IlIsimkent, 2013.- 260 ¢
4. Epwos , 0. A. Komnoungnas xumust. @uznueckas XuMus AUCIaHCEpHbIX cucteM [Tekcr] :
yuebnuk / FO. A. EpmoB ; M-Bo o6pa3zoBanus u Hayku PO. - ; Pex. [OY BIIO "IlepBbiit
Mock. roc. mea. yH-T uM. M. M. CeuenoBa". - M. : ITDOTAP - Menua, 2014.-352 c.
5. bensies, A. I1. ®usnueckas u xomnouaHas xumus [Tekcr] : yaeOnuk / A. I1. benses, B. U.
Kyuyk ; mox pen. A. I1. bensieBa. - 2-e m3a., nmepepad. u gon ; Pek. TBOY BIIO "IlepBorit
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa". - M. : I'D0OTAP - Meauna, 2012. - 752 c.
6. Epmos, 0. A. Komtonanas xumust. @usndeckas XUMHAS AUCTIAHCEPHBIX cucTeM [TekcT] :
yuebHuk / FO. A. EpmoB ; M-Bo obOpa3oBanust u Hayku P®. - ; Pek. I'OY BIIO IlepBssrii
MockoBckuii roc. mea. yH-T uM. M. M. CeuenoBa. - M. : I'DOTAP - Meaua, 2013. - 352 c.:
WII.
7. Bepennosa JI.I'., Heuenypenko E.B. Heopranuueckas, ¢usndeckas u KOJUIOUIHAS XUMHUSL.
Y4eOHO-MeToIn4YecKoe ocoore —AMaThl: U3/1aTeNIbCTBO «DBepoy, 2014.
JIABOPATOPHAS PABOTA: ITosry4yeHne KOJIJIOMIHBIX PACTBOPOB.
[TpriMeHsieMble peaKTHBBbIL:
FeClz, AgNO3, KI - 0,1#1.
Ka[Fe(CN)e] — 0,1 1;
K4[Fe(CN)e] — HachItieHHBIH pacTBOp;
KMnO4 - 1,5%
Na2S203 — 1%
H2C204 — 1%
[TpumeHsieMble MPUOOPBI U 000PYIOBAHUE:
1. Konnueckne KoJIObI
2. IlItatuB c npobupkaMu
3. Humuaapsr mepabie Ha 50 1 100 M1,
1. TTosryueHue 3014 rUIpaTa OKKUCH JKeIe3a MEeTOI0M THAPOIIU3a.

B npobupky ¢ kunsmieit Bogoi 100aBisioT Mo KamisiM 2%-Hbli pacTBOp XJIOpHIa JKeje3a
710 00pa30BaHus MPO3PAYHOTO KPACHO-Oyporo 301 THIpaTa OKUCH jKeje3a.
Cywnocmo peaxyuu.
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[Ton neiicTBreM BBICOKOM TeMIIepaTyphbl peakiys TUAPOIn3a XJIOPHOTO Kejle3a CBUraeTcs

B CTOPOHY 00pa30BaHMsI TUAPOOKHUCH JKeesa:
FeCl; + 3H,O0 —Fe(®H)3 + 3HCI
Morexyabsl HEpacTBOPUMOIO B BOJE THIpaTa OKHCH JKejle3a O0pa3yroT arperaTsbl

KOJUIOMJIHBIX ~pPa3MEpoB. YCTOMYMBOCTh O3TH arperaraMm mpHUJaeT XJOpPHOE XKeleso,
UMEIOIIEECs] B paCTBOPE, MPUYEM HOHBI JKeJe3a aJcopOMpyrOTCs Ha MOBEPXHOCTH YacTHIl, a
MOHBI XJIOpA SBJISIIOTCS MPOTHBOUOHAMH.

CTpoeHre MOTyYUBIINXCS MUTIEIUT CXEMAaTHISCKH BBIPAKACTCS CIIeAYomel (opMyIIoi:

{mFe(OH),, nFe* -3(n—x)CI [ 3xCI"-
OmpblT Ne 2. [TonydeHue 3014 JBYOKHCH MapraHiia.

[Tomy4yenue 30751 IBYOKHMCH MapraHila OCHOBAaHO Ha BOCCTAHOBJICHHH MEPMaHraHaTa KaJlus
THOCYIb()ATOM HATPUS:
8KMnO4 + 3Naz5,03 + HxO——»8MnO2 + 3Na;S0O4 + 3K2S04 + 2KOH

B npucyrctBum m30bITKa TMepMaHranata oOpas3yeTcsi 30Jb MapraHiia ¢ OTPHUIATEeNbHO
3apsKEHHBIMU YaCTUIIAMU

{MMnO ,,NMNO; - (n - X)K* |~ xK*
Onucanue onbiTa:

B koHHMYecKyr0 KOJIOY ¢ IMOMOIIBI0 MUTIETKHA BHOCIT 5 Mit. 1,5% pacTtBopa mepmaHraHnata
KaJus U pa30aBisitoT BoJoi A0 50 mir. 3aTeM B K00y 1o KarisiM BBOIAT 1,5 — 2 mi1 pacTBopa
tHocynbgaTa HaTpus. [lorydaeTcs BUIIHEBO-KPACHBIN 30J1b IBYOKHCH MapTaHIa.

Ombit Ne 3. TTosrydeHue 3011 HOAUCTOTO cepedpa Mo peakMy ABOHHOro oOMeHa.

[To peakuny 1BOITHOrO 0OMEHA MOXKHO MOJYYUTh 30J1b IIyTEM CMEIINBaHUS pa30aBIeHHbIX
pactBopoB AgNOs3 u KI. IIpu 3TOM Heob6xonumo coOmoaTh YCJIOBHS, YTOOBI OJHO W3
HCXOJIHBIX BEMIECTB OBUIO B HM30BITKE, TaK KaK NpPHW CMEIIMBAHWKA B OSKBUBAJICHTHBIX
KOJINYECTBAX peareHToB obpazyercs ocanok Agl.

AgNOs + KI—™>Agl + KNO3
Onucanue onbiTa:

B xon6y nanusatot 2 mi. 0,11 pactBopa Kl u pazbasmsitoT ero Bojoii 10 25 mit. B npyryto
kosi0y HanmuBatoT 1 mu. 0,1 pactBopa AgNOs u Taxke pa30aBisAiOT BOAOH 10 25 MIL
[Tonmy4deHHBIE PacTBOPHI JEIST IMOTOJIaM U TIPOBOIST JBA OTBITA:

) MOCTENeHHO NPHIHBAOT rpu B30anTeiBanuu pactBop AGNOs B pacteop Kl, monyuast 30116
CIICTYIOIIETO CTPOCHHUS:

_ X—
{mAgI ,nl~-(n— x)K+} XK ™
b) mocrenenno npunuBarT npu B36anTeiBanuu pactBop AGNOs B pactBop K, monyuast 30716
TaKOI'0 CTPOCHHUS:

_ | X+ _
{mAgI ,NAg " - (N—x)NO, } XNO,
OmnbiT Ne 4. HOJ’IV‘ICHI/IG 30JI1 66DJ’IHHCKOI>1 JIA3YPHU 110 PC€AKIINU HBOﬁHOFO oOMeHa.
Co0mroast ycIIoBUSI TIOTYyYEHUST PACTBOPOB MO PEAKIIMH JBOMHOTO OOMEHA, OMHMCAHHBIX B

NpEeABITYIIMX OIBITaX, MOJYYaroT 3016 OSpIMHCKOH J1a3ypu cHavaia B n30biTke FeCls, 3atem
B 30bITKe K4[Fe(CN)g].

Onucanue ombITa;
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OmnpiT npoBoasT cieayromum obpasom: k 20 mit. 0,1% Ka[Fe(CN)e] mpubapnsiror npu
nepemerimBanun 5-6 kamenb 2% pactBopa FeClz. IlomyuaroT 301b TEMHO-CHHETO IIBETa,
MHUIIEIUIa KOTOPOTO HMEET CTPOCHHE:

ImikFe[Fe(CN), ]} nFe(CN), I - 4(n —x)Kk* ™ axk*
OmnbiT Ne 5. Tlosmydenue 30711 OEpJIMHCKOM JIa3ypy METOJIOM HENTU3AIIH.

[Tony4yeHne KOJUTOMIHOTO pacTBOpa OCPIIMHCKOW Ja3ypH METOJOM MENTHU3AlUU CBOIUTCS
K TIEPEBO/IY B KOJIJIOUTHOE COCTOSIHUE OCaJIKa K Fe[Fe(CN)e], momyueHHoro npu
CIIMBaHUH KOHIECHTpHpoBaHHBIX pacTBOPoB Ka[Fe(CN)s] u FeCls.

Ornucanue oneITa:

B mpobupky ¢ 5 ™ 2%-noro pactBopa Ka[Fe(CN)es]. IlomyueHHblii o0canok
OT(UIBTPOBBIBAIOT, MPOMBIBAIOT AMCTHILIMPOBAHHON BOAOH M 00padaThIBalOT OCAZOK Ha
¢wibtpe 3 M. 0,1H pacTBOpOM IIaBeNeBOW KHUCIOTHL. B mpoOupky ¢GuibTpyercst 30Ib
OepiMHCKOM Ja3ypu cuHero 1BeTa. CTpoeHHe MUIIEIUTBI HAITMCATh CAMOCTOSTEIBHO.

8. KonrpoJin:
1. CTpoeHune MHIIEIUTBI 30115, MMOJTydYeHHOTo peakiueii K 4[Fe(CN )6](u36) + FeCl,:

@ {mKFe[Fe(CN ), In[Fe(CN),1*4(n— )K" | 4xK*
@ {mK ,[Fe(CN),],[Fe(CN),14nK + (n — x)[Fe(CN),I}xK *
@ {mK ,[Fe(CN ),1,3[Fe(CN),J4nK + (n— x)6[Fe(CN ), ]}xK*
@ {mFe(OH );nC1~(n—x)Na* | xNa*
@ {mFe(OH ),nOH ~(n—x)Na* | xNa*
2. CtpoeHne MULEIUTH 30151, mosrydeHHoro peakiueit FeCl;(u36) + HOH :
{mFe (OH )snFe* 3(n—x)Cl [ 3xCl -
H),nCI~(n—x)Fe® | xFe**
,NOH " (n—x)Na* | xNa*
{mFe )3nCI (n—x)Na* " xNa*
{mFe(OH ),nOH ~(n— x)Fe® | xFe®*
3. Ctpoenne munemnsl 30514, nonyuennoro peakuueir KMnO, (1436) + Na,S,0, + HOH :
@ {MMNO,NMNO; (n—x)K* " xK*
@ {mMMnO,nMnO; K(n—x)JOH |~ xOH -
@ {mMNO,nMNO; Na(n - x)SOZ |~ xS0,*
@ {mFe(OH ),nOH ~(n — x)Fe™ | xFe®
@ {mFe(OH ),nCl~(n—x)Na* | xNa*
4. Ctpoenue MULEIbI 30151, oiy4eHHoro peakuued 2AICH ., +3H,S
@ {mAIl ,S,nAI*3(n—x)Cl "}***3xCI
@ {mAsCl ;,nAs* 3(n—x)S* 1 xS*
@ {mAI,S;nK"(n—x)Cl }**3xCI "
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@ {mAs,S,nK"(n—x)S*> 1 xS*
@ {mAsCI ,nS* (n—x)S* }* xS*

5. CtpoeHre MUILEILTBI 301151, HorydeHHoro peakmueit AsCl, + Na,S(u36)

@ {mAs,S,nS* 2(n—x)Na "} 2xNa*
@ {mAsCI ,nAs* (n— x)S* }* xS*
@ {mAs,S,nK"2(n—x)S*> " xS*
@ {mAsCI ,nS* (n—x)S* }* xS*
@ {mAsCI ,nCa®* (n—x)CI > }* xS*

6. Crpoenne muresist 3oiis1, nomydenHoro AgNO, + K,CrO, (u36) :
@ {Ag,CrO,nCrO; 2(n— x)K "} 2xK*
@ {Ag,CrO,nAg* (n—x)CrO*}¥*xCroO*
@ {Ag,CrO,nAg* (n—x)NO, }¥** xNO,"
@ {K,Cro,nAg**(n-x)NO," }* xNO,"
@ {Ag,CrO,nNO; (n—x)Ag ¥} xNQ,”

3ansarue Nel4d

1. Tema: YcToH4YMBOCTL H Koaryjasuusi KOJJIOMAHBIX CHCTEM. Koal"y.]'lﬂlll/lﬂ Hu

nenTusanug 3ouei. CelMMeHTAMOHHLIN aHAJIN3

2.leab: CTymEeHT JMOJDKEH 3HATh NPUYMHBI W (HAKTOPBI YCTOMYMBOCTH KOJUIOMIHBIX
pacTBOPOB, (PaKTOPHI, BHI3BIBAIOIINE KOATYIISALUIO 30J1€H, 3HaUEHNE KOaryJsauu, NenTH3auu

Y KOJIJIOUTHOW 3aIlUThI B (hapMalleBTUUECKOM MpaKTHKeE.

3.33[{3‘[“ Oﬁy‘leHHH: JOJDKCH YMCTb II0JYYaTb YCTOI‘;I‘{I/IBBIG KOJITIOUJIHBIC CHCTCEMBI H

OMpCACIIATh UX THUII.

4.0cHOBHBIE BONPOCHI TEMbI:

1. Yto mpeacTaBisieT co00ii mporecc Koaryasiun?

2. Kak MOHO BBI3BaTh KOATYJISIIIHIO KOJIJIOUTHBIX PAaCTBOPOB?

3. YTto Ha3bIBaeTCsl HOPOTOM KOATrYJISIIIUU U KaK €ro pacCUUThIBATh?

4. Yto Takoe KOoaryJmpyrouas CIIOCOOHOCTH QJICKTPOJINTA, OT Y€Tro OHAa 3aBUCHT?

5. Ilentuzanus.

5. OcHoBHBIE GOPMBI /METO/IbI / TEXHOJOTHU 00y4YeHUsI ISl 1OCTHKEHHUSA KOHeYHbIX PO

JUCHMIIJINHDI: pa60Ta B MaJIbIX I'pyIinax.

6. @opmbl KOHTPOJS [Jisl OLEHUBAHUSI YPOBHS [OCTHXKeHUs] KOHeyHbIXx PO

AUCHMILIMHBI. B3AHMOKOHTPOJIb, TECT-KOHTPOJIb.
7.JINTEPATYPA

1. bense A. Il. ®usnueckas u koanouaHas xumusg. YueOHUK - M. : IDOTAP - Meaua,

2014.

2. Bepenmnosa JI.I'., Heuenmypenko E.B. Heopranmueckasi, pusudeckast 1 KOJUTOHTHAS XUMHUSI.

—AJMaThI: U3JATENBCTBO «IBEPO», 2014.

3. [MatcaeB, A. K. TectoBble 3amaHusi MO0 (U3HYECKON W KOJUTOMIHOW XuMuu [Tekcrt]
yuebHoe mocodue / A. K. Ilarcaes, C. A. lluteiOaes. - [b. m.] :IleivkenT, 2013.- 260 ¢
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4. Epmios , }0. A. Komnonnnast xumusi. @usznyeckas XMMHS JUCIIAHCEPHBIX cucTeM [TekcT] :
yuebHuk / FO. A. EpmoB ; M-Bo oOpa3zoBanus u Hayku P®. - ; Pex. [OY BIIO "Ilepssrit
Mock. roc. mea. yH-T uM. Y. M. CeuenoBa". - M. : I'D0OTAP - Menaua, 2014.-352 c.
5. benses, A. 1. ®usnyeckas u koutouaHas xumus [ Tekcer] : yaeOnuk / A. I1. benses, B. 1.
Kyuyk ; mox pen. A. Il. bensera. - 2-e uzn., nepepad. u non ; Pex. 'BOY BIIO "IlepBsrii
MockoBckuii roc. men. yH-T uM. M. M. Ceuenosa". - M. : 'DOTAP - Menaua, 2012. - 752 c.
6. Epmos, 0. A. Komtongnas xumusi. @usndeckas XuMus JUCIaHCEPHBIX cucTeM [Tekcr] :
yuebHuk / FO. A. Epmos ; M-Bo obpazoBanusi u Hayku P®. - ; Pex. OV BIIO Ilepssiit
MockoBckuit roc. Men. yH-T uM. M. M. Ceuenosa. - M. : I'DOTAP - Menua, 2013. - 352 c.:
WL
7. Bepennioa JL.I'., Heuenypenko E.B. Heopranuueckas, gusndeckas u KOJUIOUIHAS XUMHUSL.
Y4eOHO-MeToInYecKoe MocoOre —AIMaThl: H3/1aTeNIbCTBO «DBepoy, 2014.
8. KontpoJn:

1. [IlIpomecc pABWXKEHUS KOJUIOMAHBIX YAaCTHI[ K DOJEKTpOJAaM TOJA  JIEUCTBHEM
AIEKTPUUYECKOTO TOKA:
@ amexktpodopes
(@ >MeKTpoIu3
(@ 2IIEKTPOOCMOC
(@ >neKkTpoIuaIu3
@ ocMoc

2. Tpu no6aBienuy ... woHa K 3omu {MBaSO,nBa” 2(n—x)K "} 2xSO?" mpoucxoaut
KOAryJIsiusl.
@cCl”
@K~
@ Na*
@ Ca2+
@H"
3. Tlpu n00aBICHUM ... HOHA K IOJIOKHTEIBHO 3apsHKEHHOMY 30J0 HoJuIa cepedpa
MPOUCXOTUT KOATYIISIIHS.
@ [Fe(CN)e]*
@ Fe2+
@ Ca2+
@H"
@Ag”
4. Inst xoarymsiuuu 10mMit 30mm moamuaa cepedpa nHeooxomumo 15mm 0,2H  K,SO,, Torma
MOPOT KOATyJISIUY:
@ 0,3
@1,0
@15
@ 0,5
@ 0,1
5. AHMOH ¢ caMOil BBICOKOH KOaryJlIupyroIe cnocoOHOCThIO:
@[Fe(CN)]1*
@PO;”

@Cl-
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@ NO,
2—
@ SO,
6. KatroHn ¢ caMoii BEICOKO# KOAryIupyIomel CriocOOHOCThIO:
@ AI 3+
@ C a2+
@K~
@H"
@s*

7. BemecTBo, CTaOMIN3UPYIOIEE IMYIBCHUIO:
@ >mynbratop
(@ xaTamm3aTop
(@ wHTUOUTOP
@ amcopOeHT
@ crabunuzaTop
8. Tum MOJIOYHOHN SMYITBCHH:
@ wm/B
@ B/

@ m/M
@ B/B

@ B/r
9. lucnepcHas (haza — qucriepcHas cpejia eHsbl:
(@ Ta3 — )KUJIKOCTh
@ ra3 —ra3
(@ TBepOE — TBEPHIOE
(@ XKUJIKOCTh — ra3
(@ XUAKOCTb — TBEpP0e
10. Tum smynbeuu — HEPTH:

@ B/M
@ m/B
@ B/B
@ m/m
@ r/B

3anstue NelS
1. Tema: BbICOKOMOJIEKYJISIPHbIE COEIMHEHHS] H PACTBOPHI MOJIHIEKTPOJIUTOB.
Ha0yxanue nosumepoB. Baskocts pacreopo BMC.
2. Heanb: HAyYuTh W3MEPATh BEIUYMHY HAOyXaHUs IKEIATHHA, HKCIEPUMEHTAIHHO
ONpeNeNiATh BIUSHHE pa3IMYHBIX (AKTOPOB HA BeNIWYMHY HaOyXaHUs U 3allUIIaTh
KOJIJIOUHBIE PACTBOPHI OT KOATYIISIINH.
3. 3agaum oO0y4eHusi: cOPMHUPOBATH 3HAHUS MO BBHICOKOMOJEKYJSPHBIM COEIUHEHHUSIM H
pacTBOpaM IMOJHUIIEKTPOIUTOB.
4. OcHOBHBbIE BONIPOCHI TeMbI:
1. MaiiTe onpezaeneHue NOIMIEKTPOIUTOB, onuambonuTos. [IpuBeanre npumepsl.
2. SIBnenune HaOyxanus. Kakue GpakTopsl BIUSAIOT Ha BEIUYHHY HaOyXxaHus?
3. Kak MOXHO 0OBSICHUTB BIUSHUAE JJICKTPOJIUTOB HA BEIMYNHY HaOyXaHH?
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4. Kakoe BiIMsSHNE HA3bIBAIOT KOJUIOUIHOM 3alIUTON?

5. UTo Ha3bIBaeTCs BA3KOCTHIO )KUJIKOCTH?

5. OcHoBHBIE (POPMBI /METO/IbI / TEXHOJOTHU 00YUeHUsI VISl TOCTHKeHHsI KOHeYHbIX PO
AUCHMILVIMHBI. paboTa B MaJIbIX TPyIIax.

6. @opMbl KOHTPOJISI /IJIA OIEHHBAHHSI YPOBHA [OCTH:KeHHUs1 KoHedHbIX PO
AUCHUILVIMHBI. B3aUMOKOHTPOJIb, TECT-KOHTPOJIb.
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8. KonrpoJin:

1. g pactBopoB BMB xapakTepHs! ciieayronme cBOHCTBa:

A) TOMOT€HHOCTB;

B) repmoanHamuueckas HEyCTOHUNBOCTb;

C) reTeporeHHOCTbh;

2. IlpuunHoii HaOyXaHUs ABISETCA:

A) oguHaKoBas MPUPOJIa PAaCTBOPUTEIS U MTOJIUMEPA;

B) pasnas npupoaa pacTBopUTENs U MOJIUMEPA;

C) pa3pbIB NOMEPEYHBIX CBA3EH MEXKAY JIMHEHHBIMU MOJIEKYIaMH;

3. Beicokas Bs3kocTh pacTBopoB BMB cBs3aHo c:

A) Gonb1110i1 conpBaTaMeil MAKPOMOJIEKYIT;

B) BBITSHYTHIMH U THOKMMH MaKpOMOJIEKYJIaMU;

C) cunamu cuernsieHus Mexay Mosiekyitamu BMB;

4. B ornuume OT KOJUIOWIHBIX pacTBOpoB BMB:

A) TOMOT€HHBI;

B) criocoOHBI TpOHUKATE Yepe3 MOTYPOHUIIAEMYI0 MeMOpaHy;

C) TepMOAMHAMUYECKH YCTOMYUBBI;
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