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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-8 Cnocoben co3maBaTb M TONJAEPKHUBATh B TOBCEIHEBHOW JKM3HM M B MPodeCCHOHATBLHON
NESATETLHOCTH O€30IMMacHbIe YCIOBUS KU3HEIACATEILHOCTH JJII COXPAHCHHS MPUPOTHON  Cpeipl,
obOecrieueHrss YCTOWYMBOTO pa3BUTUS OOIIECTBAa, B TOM YHCIE TP yrpo3e W BO3HUKHOBEHHUH
Ype3BBIYAHBIX CUTYaIlM B BOCHHBIX KOH(PIUKTOB

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- neueOHBIN

- podUIaAKTUYECKUI

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
cpepe: 02 3nppaBooxpaHeHue (B cdepe OKa3aHMA NEPBUYHON MEAMKO-CAHUTAPHOW  TOMOIIH,
CIELMAJIM3UPOBAHHOM, CKOPOH, NTAJUIMATUBHON MEIULIMHCKON IIOMOILM AETAM, BKIIIOYAIOIIEH MEPOIIPUATHS
o Npo(pUIAKTUKE, JUATHOCTHKE, JICYCHUIO 3a00JE€BaHUN M COCTOSHHM, MEIWIMHCKOM peabuiauTanuy,

(hopMUPOBaHUIO 3M0POBOTO 00pa3a KU3HU U CAHUTAPHO-TUTHCHHYECKOMY TPOCBEIICHHIO HACEIICHUS )

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-8 CrnocobeH co3aaBarhb
Y TIOZIJICPKUBATh B
IIOBCEIHEBHOM KU3HU U B
podecCrOHALHOM
JIEATENIEHOCTU OE€30IaCHbBIE
YCIIOBUS
JKU3HENEATENHHOCTH IS
COXpaHEHUS MPUPOTHOM
cpenbl, o0ecrieueHUs
YCTOHYMBOTO pa3BUTHUS
00IIIeCTBa, B TOM YHCIIE MTPH
yTPO3€ ¥ BOSHUKHOBCHHUHU
Ype3BBIYANHBIX CUTYallul U
BOCHHBIX KOH(IIUKTOB

HpI/IMeHHeT OCHOBHBEIC (1)I/IBI/IKO-XI/IMI/ILI€CKI/IC IIOHATHUA H
TCOpHUUN Ha IMPAKTHUKE, AHAJIU3UPYCT PE3YIbTAaThI
(1)I/I3PIKO—XHMI/I‘ICCKPIX MCTOAOB HCCJIICAOBAaHHA CTPOCHMHA,
CBOMCTB M peaKI_II/IOHHOﬁ CITIOCOOHOCTH COCI[I/IHCHI/Iﬁ JUI
peCHUA HpO(l)CCCI/IOHaIIBHBIX 3aga4d

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VK-8 CnoocobeH co3maBarh

U NOAIEPKUBAThH

B IIOBCEIHEBHON JKW3HU U B

npodeccHOHANBHON JESITENLHOCTH O€30MacHbIe YCIOBUSL KU3HEACSITEIBHOCTH IS
COXpaHEHUs MIPUPOTHON Cpebl, 00ECIeUeHUs YCTOWYMBOTO Pa3BUTHsS OOIIECTBA, B TOM
YHCIIe IPU yTPO3€ U BOZHUKHOBEHUH YPE3BBIYANHBIX CUTYallUi M BOCHHBIX KOH(IUKTOB

Ne HaumeHnoBanue ®opma
/1 JIUCITATLTNH, 0o0ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 1 2 3
1 |be3onacHoCTh +
JKU3HEACATEILHOCTH




2 |buoopranngeckas + | +
XUMUS

3 |MeaumuHCKas Gu3nKa +

2. Mecto mucuuiuiaabl B cTpykrype OIl cnenuaaurera:

JNucrunmHa «XWMHSD» OTHOCUTCA K o0s3aTrenbHOM uacth ydeOHoro twrana OIl mo HampaBieHHIO
noarotoBku 31.05.02 - Ileguatpusi.

JuctunnuHa «Xumus» u3ydaercs B 1 cemectpe.

3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.

Ounas: 5 3.e.
Bun yueGHOM paboThI (Bcgglf;io]s)

OO0mas Tpy10éMKOCTb 1M CHUILTHHBI 180
KonTaktHas pabora 80
Jlexnuu (Jlexiun) 32
Jlaboparopnsie (J1a6. pab.) 48
CamocrostenbHas padota (CP) 64
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
1 cemectp
1 ONEeMEHTHI Pemenue
XUMHYECKOM CUTYaI[MOHHBIX
TEPMOJUHAMUKH U 3aja4; 3ammTa
XUMUYECKOM 1a00paTOPHBIX
KUHETUKH. pabor;
XUMHUYECKOE KonTtponbHas
paBHOBECHE. pabora
CaoiicTBa 8 |12 | 16
pacTBOpOB
HU3KOMOJIEKYJISPHBI
X BEILIECTB.
[IpoTonutnueckue
paBHOBECHS U
MIPOLIECCHI.
Bydepnbie cuctemsl




2 BBenenue B XuMurio Pemntenue

3JIEMEHTOB, UX CUTYaI[MOHHBIX
MIPUMEHEHUE U 3aja4; 3almTa
MEIMKO-OMOoJIOTHYEeC 71a00paTOPHBIX
KO€ 3HaueHHe. pabor;
KommnnekcHsie KontponpHas
COEIMHEHMUS. pabora
Ucnonp3oBanue
KOMIIJIEKCOB
METaJJIOB B 8 | 12|16
MEAMLINHE.
DU3UKO-XUMUS
MOBEPXHOCTHBIX
SIBJIEHUWA U
JUCTIEPCHBIX CUCTEM
B
(bYHKIMOHUPOBAaHUU
KHUBBIX CHCTEM

3 Knaccudukanus n Pemenue
HOMEHKIIaTypa CUTYaI[MOHHBIX
OpraHUYeCKHUX 3anad; KontponbHas
COECIUHEHU. pabora; 3amura
N3omepusi. 8 [ 12 ] 16 1a00paTOPHBIX
MexaHu3MbI pabor
peaxkuuii B
OpraHn4eCcKOn
XUMHAH

4 Crpoenue u 3amura
CBOICTBa 1a00paTOPHBIX
OMOTIOTMMEPOB. pabor;
AMUHOKHCIIOTHI U KonTtponbHas
oenku. CTpoeHue u pabora; Pemenne
CBOIiCTBa ] 12|16 CUTYallMOHHBIX
YIJIEBO/IOB. 3aja4
Hykneunosbie
KHCJIOTHI U UX
CTPYKTYpHbBIE
KOMITOHEHTBI

Tema 1. DjieMeHTbl XUMHYECKOH TEPMOAMHAMMKHN M XMMUYECKOH KUHETHKH. XUMHYECKoe
paBHoBecue. CBOMCTBA PACTBOPOB HU3KOMOJIEKYJAPHBIX BewiecTB. [IpoTosimTnyeckue paBHoBecusi U
npoueccobl. bygepnbie cucremnl (YK-8)

Jlekuus.

Bronnas nekmusa. Jlekuusa-pusyanuzamusa. [IpenmMer u MeToAbl XUMHUYECKOM TEPMOAMHAMHKH.
B3anMocBs3bp Mex 1y mporeccaMu oOMeHa BEIIEeCTB U SHEPTHH B OPTaHU3Me. XUMUYECKash TEPMOJUHAMUKA
KaK TEOpETUYECKasi OCHOBA OMOIHEPTETUKH.

OcCHOBHBIE MOHATUSA TEPMOAMHAMUKU. VIHTEHCHUBHBIE M HSKCTEHCHUBHBIE MapaMmeTpbl. OyHKIMS COCTOSHHUS.
Buytpennsst sHeprus. Pabora u Temora - aBe Gopmbl Mepeaadd dHEPrUr. THIBI TEPMOTUHAMUYECKUX
cucteM  (M30JIUPOBAaHHBIC,  3aKPBITbIE,  OTKPBIThIC). TUOBI  TEPMOAMHAMUYECKHX  IPOLIECCOB
(m3oTepMuueckue, n300apHbIe, N30XOpHBIE). CTaHIAPTHOE COCTOSTHHE.

[lepBoe Hawamo TepMoaUHAMHUKHK. OHTanbnus. CraHmapTHas OSHTANbIUS O00pa30BaHUS BEIIECTBA,
CTaHJapTHasl »HTaJbNUsl cropaHus BeulecTtBa. CraHjapTHas »HTalbOUS peakiuu. 3akoH [ecca.
[IpuMeHeHue nepBoro Hayajaa TEPMOAMHAMUKY K OMOCHUCTEMAM.



Bropoe Hauano TepmoauHamMuku. O6patumMble 1 HEOOpAaTUMbIE B TEPMOIMHAMUYECKOM CMBICIIE TPOILIECCHI.
Outponus. Dueprus ['u66ca. Crannaprhas sueprusi [ m66ca o6pa3zoBaHus BellecTBa, CTaHAAPTHAS YHEPTUS
I'n66ca 6uonorndeckoro okuciaeHus Bemecta. CtanaaptHas sueprus [ n66ca peakiuu.

[IpenMeT U OCHOBHBIE MOHATHUS XMMHYECKOM KMHETUKU. XUMHUYECKass KNHETUKA KaK OCHOBA JUISl U3yUEHUs
CKOpPOCTEW U MEXaHU3MOB OMOXMMHUYECKHX IporeccoB. CKOPOCTh PEeaKkIuu, CPEeIHss CKOPOCTh PeaKkiuu B
WMHTEpBaJie, UCTUHHAs CKOpocTh. Kiaccudpukanuu peakuuii, OTpUMEHSIOIIMECS B KHHETHUKE: peakiuw,
TOMOTEHHbIE, TE€TEPOreHHbIE M MHUKPOTeTEpOTeHHbIE; PEaKLUU IPOCThIE U CIOXKHbIE (MapajuienbHble,
MOCJIEZIOBATENbHbBIE, COMpsKeHHbIE, LenHble). Kunernueckue ypaBHeHus. [lopsnox peakuuu. Ilepuon
MONTyTpeBpallieHus. 3aBUCUMOCTh CKOPOCTH peaKIMH OT KOHUeHTpauuu. KuHernueckue ypaBHEHUS
peakuuii mepBoro, BTOPOro M KyJIeBOTO MOPSIKOB. DKCIIEPUMEHTANIbHBIE METO/IbI ONPEACIEHUSI CKOPOCTH U
KOHCTaHTbI CKOPOCTH pEaKIIUH.

3aBUCUMOCTb CKOPOCTH peakIuu OT Temreparypbl. [loHsTHE O TEOpUM aKTUBHBIX COYIapEHHH.
DHepreTHUeCKUi MpoPuiIb peaKkIuu; YHEPTUS aKTUBAIMHU; ypaBHeHUE Appennyca. Karanus. [oMoreHHsliii n
TeTEPOTCHHBI  KaTajiu3. OHEPreTHYeCKuid Mnpoduiab KaTanuTHUecKod peakmuu. OcoOEHHOCTH
KaTaJIUTUYECKOM aKTUBHOCTU (PEPMEHTOB.

Xumunyeckoe paBHoBecue. OOpaTrMble 1 HEOOpaTUMBIE 110 HANPABICHUIO peakuuu. TepMoInHaMU4eCKue
YCJOBHS PABHOBECHS B U30JMPOBAHHBIX U 3aKPBITHIX cucTeMax. KOHCTaHTa XUMHUYECKOTO PABHOBECHS.
Jlexums-Busyanuszanusa. Ponb BOIbI M PacTBOPOB B >KM3HEAECATENBHOCTH. DUBNKO-XHUMHUYECKHE CBOWCTBA
BOJIbI, OOYCJIOBIIMBAIOLINE €€ YHUKAJbHYIO POJb KaK €IWHCTBEHHOIO OHMOpacTBOpUTENs. ABTOMPOTOIU3
Bonbl. KoHcTanTta aBrompoTtonu3a Boabl. KomiuraTuBHBIE CBOMCTBa pa30aBIE€HHBIX pPACTBOPOB HE
IEKTPOIUTOB. 3aKOH Payns M cineAcTBUS M3 HEro: NMOHWKEHUE TEMIEpaTypbl 3aMEep3aHus pacTBOpa,
MOBBIIICHUE TEMIIEPATyPhl KATICHHsI pacTBopa, ocMoc. OcMoTHYecKoe aaBieHne: 3akoH Bant-T'odda.
TepMmoguHaMuka pacTBOPOB. ['MAPOIN3 coseil. DIEKTPONPOBOJHOCTh PACTBOPOB AIICKTPOJIUTOB U TKAHEH
opranusma. KominraTuBHbIE CBOMCTBAa pacTBOPOB JJIEKTPOJIMTOB M HEAIEKTPOJIMTOB. DJIIEMEHTBI TEOPUHU
PacTBOPOB CHIIBHBIX 3EKTPOIUTOB Jlebasi- XroKKes.

OCMOTSUTBHOCTh M OCMOJISIPHOCTh OMOJIOTHYECKHX JKUIKOCTEH M MepPy3HOHHBIX pacTBOpoB. Ponb ocMoca
B OMOJIOTHYECKUX CUCTEMAX.

[Mporomurtnueckue peakmuu. MoHu3amus ciaaObIX KHCIOT W OCHOBaHWH. KOHCTaHTa KHCIOTHOCTH H
OCHOBHOCTH. CBSI3b MEXIY KOHCTAHTOM KHCJIOTHOCTM U KOHCTAHTOM OCHOBHOCTHM B COMNPSIKEHHOM
nporonuTuyeckor mnape. KoHKypeHIMs 3a MPOTOH: M30JIMPOBAHHOE M COBMEILEHHOE MPOTOJIUTUYECKUE
paBHoBecusi. [uaponu3 coneit. CreneHb U KOHCTaHTa TUAponu3a. AMponuTsl. M303meKkTpudeckas ToUKa.

Mexanusm JneiictBus OydepHbix cucteM. 3oHa OydepHoro aeictBust u Oydepnas emxocts. Pacuer pH
MIPOTOJIUTHYECKUX CUCTEM. bydepHbie cucTeMbl KpoBU: rupokapOoHaTHast, ¢pocdarHas, reMorTo0MHOBAs,
nporenHoBas. [loHATHE O KHUCIOTHO-OCHOBHOM COCTOSSHUM opraHu3ma. [IpuMeHeHuwe peakuuu
HeUTpanu3anuu B (papMakoTepanuu: JIEKAPCTBEHHBIE CPECTBA C KUCIOTHBIMH U OCHOBHBIMH CBOWCTBAMU
(rugpokapOoHAT HATPHSI, OKCHUJ] M TIEPOKCH]T MarHUs, TPUCAMUH U JIp.).

['eTeporennsie peakuuu B pacTBOpax 3MeKTposuToB. KoHcranta pactBopuMocTH. KoHKypeHIUs 32 KaTHOH
WM aHUOH: HM30JIMPOBAHHOE W COBMEILEHHOE Te€TEPOTE€HHBIE PABHOBECHUS B PACTBOPAX AIIEKTPOJIMTOB.
OOmiast KOHCTaHTa COBMEIIEHHOTO TeTEPOI€HHOTO PABHOBECHs. YCIOBHS 00pa3oBaHUS M PACTBOPEHUS
OCaJIKOB.

CuryanuoHHbI€ 3a/1a4H:

1. Ckopocts peakumn A+2B=AB2 npu xonuentpanuu A 0,2 mons/n u B 0,4 mons/n paBra 0,08
MouTb/(J*MuH). OnipeenuTe KOHCTAaHTY CKOPOCTH B3auMOIeUcTBUS A U B 1 ykaxuTe e€ pa3sMepHOCTb.

2. Ilpm 150°C Hekotopas peakius 3akaHuuBaercs 3a 16 muH. [IpuHUMas TemreparypHbiid KodhumueHT
CKOPOCTH pEaklMy paBHBIM 2,5, paccUUTaTh, Yepe3 KaKoe BpeMs 3aKOHUUTCS 3Ta PEAKIHs, €CJId MPOBOIUTH
eé€ ipu 80°C.

3. Ilepuon momypacmnajga HMHCEKTHLUAA cocTaBisgeT 6 MecsueB. HekoTopoe KoiauuecTBO €ro nomnauo B
BONOEM, T1e ycraHoBuinachk koHueHTpamus 0,000001 monb/n. 3a kakoe Bpemsi KOHIICHTPAIUsSI HHCEKTUIIUIA
noHuzutcs 10 yposus 0,00000025 mons/n?

4. Jnsa peakmuu (600 K) BoccranoBnenust okcuna cepbl (VI) mo oxcuma cepwr (IV) ¢ obGpa3oBanuem
KHCJIOpOZla M3MEHEHHE H300apHO- HM30TePMHUYECKOTo MoTeHImana paBHo 82,1 JIx/monb. Paccuwmraiite
KOHCTAHTY PaBHOBECHS PEaKIIHH.



5. Ompenenute 3HaYEHUE SHTAIBIINU PEAKIIMU THIPOIN3a MOUYEBUHBI —OJJHOTO U3 Ba)KHEHUIINX IPOIYKTOB
KHU3HEAEITEIbHOCTH opranusma — npu 298 K.

6. Bo CckonbKO pa3 yBEIUUMTCS CKOPOCTh PEaKIMH, Nporekaroueii npu 298 K, ecnu sHeprus akTuBaluu

(Ea) ymenbimuth Ha 4 kJ[/MOIB?

7. Ilpu eueHUH OHKOJIOTHUYECKUX 3a00JE€BaHUM B OMyXOJb BBOIAT IpENapart, COACPKALINA paJuoOHyKIN
upuauii -192. PaccunTaiite, Kakast 4aCcTh BBEICHHOTO PaJHOHYKJIMIA OCTaHETCS B OIyXouu yepe3 10 cyTok.

8. IIpy BHYTpUBEHHOM CTPYHHOM BBEIEHUHU T'MIPOXJOpUIA MPEAHU30JIOHA HUCIOIb3YETCSI U30TOHMUYECKUM
(0,9%-np1i1) pacTBOp xs1opuaa HaTpusi. CKOJIBKO JUCTWUIMPOBAHHON BOZBI M XJIOPHUJA HATPUS HAJO B3SITh,
4yT00BI MOoIy4yuTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).

9. IlopakeHHBIII y4acTOK MpU OXOrax IeaodamMu oOpadaThIBalOT IMOCIE MPOMBIBaHUS BOMOM 1%-HbIM
pacTBOPOM YKCYCHOM KUCIOTBI. PaccunTaiiTe Maccy Takoro pacTBOpa, €CJId Macca YKCYCHOW KHUCIIOThI B HEM
paBHa 0,4 r. PaccuuraiiTe MOJSIPHOCTh M MOJISUIBHOCTHh 3TOr0 pacTtBopa. [IMOTHOCTH pacTBOpa MPUHSTH

paBHOI 1.

JlaGopaTopHbie padoThbI.

JlaGoparopnas pa6ora. IIpaBuiia TexHuku 6e30acHOCTH NPH padoTe B XMMHYECKOM J1abopaTopuu.
Hapbixu padoThl ¢ XHMHYECKOI OCYH0iA.

IIpaBuia TexHMKH 0€30MACHOCTH NPH padoTe B XUMHUYECKOIl 1adopaTopuu.

Ilepen HadaaoMm paboOThl HEOOXOAMMO BHUMATEIbHO U3YUYUTh COJAEPXKAHHME ONbITA U YCBOUTh TEXHHUKY €rO0
UCIIOJIHEHUS], @ HE YUTaTh X0 PabOThl BO BPEMsI BBITIOJIHEHUS SKCIIEPUMEHTA.

Ha naGopaTopHBIX 3aHATUSAX MO XUMHM BCE ONBITHI MPOBOJATCS C MaJbIM KOJIMYECTBOM PEAKTUBOB, YTO
CHMJKaeT PUCK BOSHUKHOBEHMSI HECYACTHBIX CIy4aeB, HO MOJHOCTBIO He UcKIodaeT. [loatomy Heo6xonumo
coOmoaTh NpaBUIa TEXHUKU O€30MacCHOCTH, a TaKXKe 3HaTh MeEpbl OKa3aHMs MEpBOM MOMOIM INpHU
HECUACTHBIX CIIydasiX.

IIpaBuiia TexXHUKH 0€30MACHOCTH

1. 3anpeniaercs paboTark OMHOMY B JIa0OPATOPUHU, IPUCTYTIATH K PAO0OTE MOXKHO TOJIBKO C Pa3pelIcHUs
npenogaBaTciis.

2. B naGoparopuu He0OXOAUMO HAXOAUTHCS B 3aCTETHYTOM XJIOMUATOOYMa)KHOM XajlaTe M HIaroykKe.

3. Bo Bpemst 3aHATHS B TAOOPAaTOPHUU HEITb3sl OTBJIEKATHCS OT pabOTHI M OTBIICKATh ApyruX. [losTomy
CIIeIyeT Ha BpeMs JIa0OpaTOpHOM pabOThI OTKITIOYATh COTOBBIC TEIC(HOHBI.

4. 3ampeniaeTcs IPUHUMATD MMUIILY ¥ MTUTHh BOJY B JIA0OPaTOPHHU.

5. Kareropuuecku 3ampeniaercs npoOoBaTh XUMHUYECKHE BelIecTBa Ha BKyc. [Ipu ompeneneHun 3amaxa
BEIIECTBA CJIEIYEeT OCTOPOXKHO, HE TMOMHOCS COCYA OIHM3KO K JIUILY, JETKHM JIBI)KEHHEM HAIpPaBHUTH MaphI
WJIU Ta3 K HOCY, HE Jiesasi MOJIHBIN BIIOX.

6. Kaxxp1il 1OKEH 3HaTh, I7I€ HAXOAATCA CPECTBA MHAMBHIYaJIbHOW 3alIUThI, allT€UKa, CPEACTBA JJIsI
TYIICHHS TIOXKapa.

7. Henb3st momyckaTh 3arpsi3HEHUS] PEAKTHBOB; OTKPBIB CKIISIHKY, HY>)KHO CTaBUTh MPOOKY HMKHEH YacThIO
BBEpPX. 3aKpBIBATh COCYJ MOXHO TOJIBKO TOW k€ MpoOKo#. M3uiiex peakTiBa HEb3sl CIMBATh 0OpaTHO B
CKJISTHKY.

8. Henb3st mpoBOAUTH ONBITHI B 3arpsisHEHHOM nocyze. [locyny cienyeT MbITh cpa3y Mociie OKOHUAHUS
sKcniepuMeHTa. Takke o OKOHYaHUH PabOTHl HEOOXOAMMO OTKIFOYUTH BOJIY M MUTAHUE MCTIOIH3YEMbIX
ANIEKTPOTPUOOPOB, BEIMBITH PYKH C MBLIOM.

9. 3anpemaercs HarpeBaTh ¥ CMEIIMBATh PEAKTHBBI BOJIU3HU JIUIIA.

10. Ilpu nepeMenTMBaHNY PEAKTUBOB MPOOHUPKY JIEPKAT 3a BEPXHIOI YaCTh OOJBIINM, YKa3aTeIIbHBIM U
CPEIHUM MaJIbLIAMH JIEBOM PYKH, a YKa3aTeJbHbIM MalbIEM IPABOU PYKU yAAPSIIOT CKOIB3SIIIUM
JBHKCHUEM IO €¢ HIDKHEH JacTH.

[Ipu HarpeBanuu MPOOUPKY 3aKPEIUISIOT B JeprKaTese, OTKPHITHIA KOHEI] MPOOUPKHU JOHKECH ObITh
MMOBEPHYT B CTOPOHY OT paboTaromux jronei. [lepen mokanbHbIM HarpeBaHueM MPOOUPKY PAaBHOMEPHO
MPOTPEBAIOT MO BCEH JJIMHE.

11. 3ampernieHo BbUIMBATh B PAKOBUHY OCTATKU KUCJIOT M II€JI0Yei, OTHEONACHBIX U B3PbIBOOMACHBIX, &
TaK)Ke CHJIBHO TaXHYIIUX BemlecTB. J{Jisl CIMBa ATUX BEIIECTB B BRITSHKHOM KAy HAXOIATCS
CHeIHalIbHBIE COCY/BI C COOTBETCTBYIOIIUMU dTHKETKaMu. Hemnb3s 3arps3HsATh pakoBUHY (QUIBTPaMH,
oOpbIBKaM# OymMaru, CIM4KaMH, CTEKISTHHBIM OOEM U T.II.



12. XpaHuTh U NEpeIrBaTh KOHIIEHTPUPOBAHHBIC KUCIIOTHI U IIEJIOUHU CIEAYET B BBITSHKHOM HIKady Ha
HOJJIOHE.

13. Bc€ CKIISIHKH, B KOTOPBIX XPAHATCS BEIIECTBA, TOJKHBI OBITh CHA0KEHBI 3TUKETKAMHU C
COOTBETCTBYIOLIMMH Ha3BaHUSIMH.

14. Henb3st 3axuratb CIUPTOBKY OT APYIOM CIIMPTOBKHU.

15. MHorue opraHM4ecKue COSAMHEHNS BBI3bIBAIOT Pa3ApaKeHNE U 0’KOTH KOXKH U CIIM3UCTBIX 000JI0UEK.
HeoOxomumo cienuts, 4ToOBI B Ipoliecce paboThl OHU He Tonajany Ha Koxy. JKUJIKoCcTh U3 cocyaa
O0TOMPAIOT MUNETKOMN C MOMOIIBIO TPYIIIH.

IIpaBuia npoTHBONOKAPHOH 0€30IACHOCTH

16. PaGoTsl ¢ erkoBocruiameHsitomumMucs sxkuakoctsimu (JIBXX) cienyer mpoBoauTh momasslie ot
OTKPBITOT'O INIAMEHH U BKIKOUYEHHBIX 3JIEKTPOIUIMTOK.

17. Y6parb Bce roproure BeliecTBa OT MECTa BO3TOPAHUs, OTKIIOUYUTH 3JEKTPONPUOOPHI U MIPEKPATUTH
aKTUBHBIN JOCTYI BO3/1yXa B J1a00paToOpHIO.

18. IlmaMsi TymMTh MECKOM, MPOTHUBOIMOXAPHBIM OAEAJIOM, OTHETYIIUTENeM. Eciii TOpuT opraHuydeckoe
BEILIECTBO, TYIICHUE BOAOW MOXKET MPUBECTH K PACIIMPEHUIO OYara moxapa.

19. Tlpu BO3rOopaHuy OACKIIBI HEB3s JIeNaTh Pe3KUX JABMKCHUN U OeKaTh — 3TO ycuiauBaeT ropenue. Ecimu
3TO BO3MOXKHO, CIIEAyeT COPOCUTH TOPAIIYIO OAEKIy M MOracUTh Ha TMOIY, €CIM HET, TO Hajlo IUIOTHO
HAaKpBITh 3arOPEBIIYIOCS TKaHb IPOTUBOIOKAPHBIM OZCSIIOM.

20. Ilpu BO3HHMKHOBEHMM TIOKapa HEOOXOJMMO BBI3BaTh CIIy)kOy cmaceHuss mo Homepy «O0l» co
cTanroHapHoro tenedona uin «112» ¢ MmobuapHOrO TenedoHa.

Mepbl oka3aHusl NePBO MOMOIIH MTPH HECYACTHBIX CIy4asaX

21. Ilpu mope3ax CTEKJIOM HY>KHO YJIaJIUTh OCKOJIKU U3 PaHKU U, YOeTUBILINCH, YTO CTEKJIa TaM HET, CMa3aTh
ITOBEPXHOCTh BOKPYT MOPAKEHHOTO MECTa HOJIOM U IE€pPEBA3aTh.

23. IIpu oxorax KUCIOTaMH HEOOXOUMO MPOMBITH MIOPAKEHHOE MECTO OOJIBIITUM KOJIMYECTBOM ITPOTOYHOM
BOJIbI, a 3aTeM 3%-HbIM PacTBOPOM T'MJIpOKapOOHATa HATPHsl, U CHOBA BOJIOM.

24. I1pu oxorax 1meaodyaMy HYy>KHO TTPOMBITh O4ar MOpakeHHs IPOTOYHOM BOJIOM, a 3aTeM pa30aBIeHHBIM
pacTBOPOM OOPHOM WIJIM YKCYCHOM KHUCJIOTHI.

25. Ilpu oxorax heHonoM ouar nopaxkeHus ciegayet oopadorars 70 %-HbIM 3TUIIOBBIM CITUPTOM, a 3aTEM
IJIMLIEPUHOM JI0 MCUE3HOBEHHUS OelbIX NsaTeH Ha koxe. [Ipu oTpaBnenun napamu ¢peHosa KaTeropuiecku
3amnpenaeTcs MUTh MOJIOKO.

26. Ilpu oxxorax OpOMOM €ro HYXHO CMBITh 96%-HbIM CIIUPTOM HJIM pa30aBIEHHBIM PACTBOPOM IIEJIOYH,
nocie 4ero oOpaTuTbes K Bpady. Ilpu oTpaBieHnn mapamu Opoma HEOOXOAMMO HECKOJIBKO pa3 ITyOOKO
BJIOXHYTh Mapbl ITUJIOBOTO CIIUPTA, & 3aT€M BBIIIUTH MOJIOKA.

27. Ilpu momafaHuy Ha KOXKY €IKMX OpPraHMYeCKUX BEUIECTB, HE PACTBOPUMBIX B BOJE, UX HEOOXOIUMO
CMBITh OOJIBIIUM KOJMYECTBOM MOAXOASIIEr0 PaCTBOPUTEISL.

28. [Tocne okazaHus MepBOi MOMOIIY TOCTPAAABIINKA TOJDKEH OBITH HAIIPaBJICH B MEAMYHKT.

XuMHUecKas ocy/a ISTUTCS Ha CTEKITHAYIO B papdopoByro. OCHOBHBIMH TpeOOBaHUEM,
MPEIbABISIEMBIM K CTEKIISTHHON MOCYIE, SIBISIETCA €€ XUMHUYECKas yCTOMYUBOCTh. XUMHUUECKast
YCTOMYMBOCTH — 3TO CBOMCTBO CTEKJIa MPOTUBOCTOSATH Pa3pyllAOIIEMy ACHCTBUIO PACTBOPOB ILETOUEH,
KHCJIOT U IPYTUX BeulecTB. TepMuyeckas yCTOHUYUBOCTh — CIIOCOOHOCTD MOCY/AbI BBIIEPKUBATh PE3KUE
KoJIeOaHUs TeMITepaTyPhI.

Bcest mocyna mo Ha3HaYeHHIO IETUTCS HA HECKOJIBKO MPYTIM:

- o0mero Ha3HaYeHUs! (MCTIONB3YETCS [T BHITTOJHEHUS HECKOIBKUX XUMHYECKUX OTepaIiuii): mpoOupKH,
CTaKaHbI, TUIOCKOJJOHHBIE, KOHMUECKIE U KPYTIIOJJOHHBIE KOJIOBI, KOJIOBI Biopiia (KpyTiioOHHbIE C
ra300TBOJHON TPYOKOH ), KPUCTAILTU3aTOPBI, BOPOHKH, YACOBBIE CTEKJIA, OIOKCHI,

- MepHas ocy/Aa: UUINHAPBL, MEH3YpKH, MTUIETKH Mopa 1 rpaayupoBaHHbIEe MUMETKU, MEPHbIE KOJIOBI;
- TMOCYyJla CIEINaIbHOTO Ha3HAYCHHUSI: OCYIIUTENbHbBIE CKISTHKY (Tumenko, Bynsda, [pexcens), anmapar
Kurmma, ycranoBka aiist GUIBTpOBaHUS MOJT BAKYYMOM, KOTOpasi COCTOUT U3 KOOkl ByH3eHa, BOpOHKHU
broxHepa, CKISHKU-JIOBYILKY U BOJOCTPYHHOIO HACOCA;

- mocyna u3 ¢apdopa 1 Ipyrux MarepuaioB: MINATEIH, CTYIIKH, BEIIAPUTEIbHbBIE YaIIKU, TUIIIH.
Konmponvnvie 6onpochwi:
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1. [IpuBenuTe KIaccUPUKAIINIO XUMUYECKOU MOCYIBI B 3aBUCUMOCTH OT Ha3HAYCHHUS.
2. Kakue TpeboBaHUS IPEIBSBISIOTCS K CTEKITHHON mTocyae? UTo o3Ha4aeT MapKupoBKa nocyabl TY u
XVY?
3. Ykaxxute HazHaueHue (papdopoBoif MOCyabI: Yalika, TUTEIb, CTyNKa ¢ mecTukoM. [lepeunciure
npeumytiecTBa ¢haphopoBoii MOCYABI IO CPABHEHUIO CO CTEKIISTHHOM.
4. [lepeuncnure Nocyry, KOTOPYIO MOKHO MCIOIB30BATh I U3MEPEHUSI 00bEMOB KUJIKOCTH.

5. Kakas mocyna ucnomnb3yercs Juist 0T00pa TOYHO ONPeeTICHHBIX 00bEMOB JKUIKOCTH. PacckaxuTre, Kak
MOJIB30BATHCS ATOU MOCYIOM.

6. B maboparopHoOii pakTHKe YacTO MPUXOTUTCS MOJIH30BATHCSI HEKOTOPBIMHU NMPOCTEHIINMU
uHCTpyMeHTaMu. [lepeuncnute Hanbonee ynorpeOuTeabHbIe, Ha Bamn B3I, HHCTPYMEHTBI, KOTOpbIE
MI0JIE3HO UMETH B JIA0OPaTOPHUH.

7. Ilocyna, ynoTrpebisieMast sl ONBITOB JIOJDKHA OBITh UuCTOM. [lepeunciuTe mpaBuiia MBIThS TTOCY/IBI.
Kakwue cpencta MOXKHO HUCIIONB30BATh JIJIsl €€ YUCTKH.

8. Uto Takoe «xpomoBasi cMecb»? Ha uem ocHOBaHO ee Morolee AeicTBrE?
9. Kak 1o BHemHeMy BUIY ONPENEIUTh YUCTYIO 00E3KUPEHHYIO0 XUMHUECKYIO MTOCYIy?

10. Kak npaBmiibHO CymHuTh XUMHUECKYT0 Tiocyny? 11. IIpaBuiia paGoThl CO CTUPTOBKOM, TUTIETKOM,
OIOPETKOM.

JlaGopaTopHoe 3aHsiTue. PelieHue CUTyallMOHHBIX 3a/1a4.

1. PaccuuraiiTe M3MeHeHHMe JHTPONMH, JHTAJBNUH M 3Heprum I'mé0ca mpu c.y. Aad peakuuu
OKHCJICHHUSI INIIOKO3bI /10 3TAHO1a, IPOTEeKAKIIel B OpraHu3me:

C6H1206 (s) = 2C2H50H() + 2C0O2(g).

Pemenue:
UCTIONB3YS (POPMYITBI ISl pacdyeTa SHTPOIUH, SHTATbIUN U dHeprun [mb0ca mpu c.y. Mpou3BeIeM pacueT
TUTS peaKIuu
C6H1206 (s)= 2C2HS50OH()+ 2CO2(g).
AH ° (peakuun) = 2 - AH® (C2H50H(1)) + 2 - AH® (CO2(g)) - AH® (C6H1206 (s)) =2 - (-276.9) + 2 -
(-393.51) — (- 1263.80) = -77.02 x/Ix/mMonb
AS°298(peakmum) = 2 - AS°298(C2HSOH(1)) + 2 - AS°298(C0O2(g)) - AS°298(C6H1206 (s)) =2 - 161.00 +
2-213.67—-269.50 = 515.84 [Ix/monb K
AG°298(peakmun) = 2 - AG°298(C2H50H(1)) + 2 -AG°298(CO2(g)) - AG°298(C6H1206 (s)) = 2 -
(-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 x/I>x/Momnb

Pemenue:
2. las peakunu CO2(g) + C(s) « 2CO(g) paccuuraiire:
a) AG°p-umu ipu 298K; 0) Temmneparypy, npu KOTOpoil 00a HampaBJIeHUs MPOIECCa PAaBHOBEPOSTHBI.
a) AG=AH-T x AS (1)
Paccuntaem AH u AS peakiuu:
AH®298(peakiun) = 2 - AH°298(CO(g)) - AH°298(CO2(g)) =2-(-110.52) — (-393.51) = - 172.47 xAx/mM0nb
2 - AS2°98(CO(g)) - AS°298(C0O2(g)) =2 - 197.54 — 213.67 = 181.41 dx/(momnb K)
[ToxcrasisieMm MoJy4eHHBIE JaHHBIC B TIEPBOE YPaBHEHHUE U MMOIyYaeM
AG=-172.47-298-181.41-10-3 = - 226.53 x/I>x/mM0nb
0) eciin 06a HampaBieHus npouecca paBHbl, T0 AG =0,
tornraAH=T - AS,a T =, paccuutaem T

-172.47

T=——"—=950.T2 K
181.41.1073

3. YemM MOKHO 00bSICHUTD, YTO NPHU CTAHJAAPTHBIX YCJIOBHUAX, HEBO3MOKHA IK30TepMHUUYeCKast
peakuusi: CO2 (r)+H2 (r) < CO(r) + H20(x)? Paccuuraiite AG nannoii peakuuu. Ilpu kakux
TeMIlepaTypax JaHHasl peaKlus CTAHOBUTCH CAMONPOU3BOJIbLHOM?

Pewenue:



Paccautaem AG ganmoi peakunn: AG = AH —T-AS

= storo cuagana onpegenas AH u S peaxumm:

AHp-mm = TH%0x — TH %ex k[ Mons

Hcnonsava cripago9HEbIe JaHHEBIE CTAHJAPTHRIX SHTANBIHI BEIIecTE, HAXOIHM:

AHp-mo= AH 5200 + AH %0 - AH%02 - AH2 = -110,5 + (-283.8) - (393.5)-0=-2.8
o 2

ASp =280 — T8%ex /(oK)

AHaTOrHYHO, HCIONLZVA CHOPABOYHEBEIE JAHHEIE CTAHJAPTHEIX JHTPONHH EEINECTE,
HAXOJHM:

ASp-mn= ASHi06) + AS%c0 — AS%c02 — ASYm2 = 1975 + 70.1- 213.7- 130,52 = -76.6
T/ (vons-K)

Hasigenm sueprumo [ mbOca npH cTaHIAPTHRIX VCIOBHAX

AGp-mo— AH — TAS=-2 8 + 298 - 76,6 /1000 = 20 x/l:x/Moms= 0,
ClIe0BATENLHO, PEAKITHA CAMOIIPOH3BOIBHO HE HIET.

Hafigem nps KakHx TeMmepaTvpax JaHHASE PEaklHd CTAHOBHTCA CaMOINIPOHIEOIBHOM.
B cocrosuuwu parHoeecHT AGp me= 0, Toraa T = AH/AS =-2 8/(-76.6-1000) =366 K

4. Berancmute AGYp mm rHApaTanms P — maxTornobyamga npu 18 C; AHDpme=
=— 6,75k lxmoms;  ASYp mw=— 9,74 Tx/vome K.

Pemenne:
Paccamraem AG maumofi peaxmmmn: AG = AH — T-AS

Temmepatvpy nepeeegeM B Kempeunsr: 18 C+273=291K
ARy = — 6,753k vons = -6750 La'moms- K.
IlogcTarmden sHa9eHHA B DOPMVIIV:

AG =-6730 Txvone-K - 291K-(— 9,74 Tx'vmomsUK) =-3915.66 TxMvons =
=-3.9 k[l voms

5. Bo ckomeko paz cuegveT VESIHYHTE KOHIEHTPAHED EemecTEd B B cucteme 2Az(g +
Birs=2A:B(z, 9T00R IpH VMEHEIIEHHH KOHIEHTPAHH EemecTeEa A B 4 paza cKOpOCTE peakIIHe
HE H3MEHHIACcE!

Pemenne:

3anmmeM BEIpaKeHHE 411 pacdeTa CKOPOCTH PeakilHH

2A32¢5 + B2g = 2A:2B¢g

V=C¥A)-C®B)

JanumeM EBHIPLKEHHE T PAacdeTd CKOPOCTH DEeaKIHH, ec/IH KOHIIEHTpallHH EemecTEa A
vMeHBIIHTCA B 4 paza

9 =(C/4)*A) X, rae X —xoHunenTpannu eemectea B
Ilo wcooBHED 23a7039H CKA23aHO, 9YTO0 NPH H3IMEHEHHH KOHIIEHTPAaIlHH CKODOCTE He

MeHZeTCH, TOrIa J = '31:’
CA) CB)=X -(CHA)yA)
PE]I[E.EM }'PE.EH EHHe H HD:II\«"'IE.EM
CB)X = (C/H42(A)CA)

X =16 - C(B)

OTeeT: KOHIEHTPAUHID EemecTeEa B caegver veemraute B 16 paz.

JlaGopaTopHasi padora. IIpuroroBiieHue pacTBopa 3aIaHHOIl KOHIEHTPAIlUH.
eab padoThl: HAYYUTHCA TOTOBUTH PACTBOPHI 33JaHHOI KOHIIEHTPAIUH.
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Peaktussi: 1 M pacteop CH3COOH; 0,1 M pacreop NaOH; nucTniisimpoBanHasi Bojia; pacTBop
(enondranenna.

Oo0opynoBanue: 0r0peTKa; BOPOHKa; MUIETKA HA S5 Mul; muneTka Ha 10 Mu1; rpyma; MepHasi K0y10a Ha
50 ma; 2 crakaHa; 3 KOI0bI 1JI1 TUTPOBAHMSA ; ITUJIHH/P.

OTuer 0 paborte
OmnpiT 1. IIpurorossieHne pacTBOPa YKCYCHOM KMCJIOTHI 3aJaHHOH KOHIIEHTPALMH.

Paccuutars 06bemM 1 M pacTBopa yKCYCHOM KHUCIIOTHI, HEOOXOAUMBIN 115t purorosieHus 50 Mi1 pacTBopa
3aJaHHOM KOHUEHTPALINH.

OTMepHuTh TUNETKOW 00bEMOM 5 MIT paccuuTaHHBIN 00beM 1M pacTBOpa KUCIIOTHI, IEPEHECTH €T0 B
MEPHYIO KOJIOY U T0BECTH 00BbEM 70 METKH JUCTUILTUPOBAHHOM BOOW. PacTBOp nepemeniars U BUIMTH B
CTaKaH.

[Tumetkoit u3 crakaHa oTouparoT 10 MJI MPUTOTOBICHHOTO PACTBOPA U MEPEHOCST €ro B KOJIOY JJIs
tutpoBanus. JloGapmstor 2-3 karmu henondranenna. Takum oOpa3oM 3arOHSIOT TPU KOJIOBI JIJIst
TUTPOBAHUS.

bropetky 3anonnstor 0,1 M pacTBOpoM rupokcuaa HaTpHUs.
3aM0JIHEHHOCTh OIOPETKU U MUIETKH ONPENENIOT 10 HIPKHEMY MEHUCKY.

B k0510y ¢ mpUroToBIeHHBIM PACTBOPOM KUCIIOTHI U MHANWKATOPA IO KarlisiM 100aBIISIOT MIEJI0Yb U3
OIOpETKH, /10 TIOSBJICHUS PO30BOIl OKPACKH pacTBOpa.

OTTUTPOBBIBAIOT PACTBOPHI KUCIOTHI (PAacTBOpP CUMTAETCS OTTUTPOBAHHBIM, €CITU TpU A00aBiIeHnn | Karmm
LIEJIOYH OKpacka pacTBOpa He McUe3aeT B TeueHue | MUHYTHI).

I[aHHBIe TUTPOBAHUA 3aHCCTU B T3.6JII/II_IyI

_ Cpemunii obneM
- O bmeM memod,
Obmen xurcaoTsr, IIOIIE I THEORH, Konuentpanus Konnertpanna
B34THI OI4 . TIOIIe JIIHH TPatHs TPATH
HAa THTPOBAHHE, EMCIOTEL, MOIE/TT | [IeTO<H, MOIE/TT
THTPOBAHNA, M HAa THTPOBAHHE,
M
M
10
10 0.1
10

1o 3aKOHYy SKBUBAJIEHTOB PACCUUTaTh KOHIEHTPALIUIO [TOJyY€HHOM KMCIIOTHI U PE3yJIbTaThl 3aHECTH B
TabnuIy (U1 pacuyera MCIOIb30BaTh CPEIHUI 00T 00BbEM I11e7104H, MOMIEANIei Ha TUTpoBaHUe Vep =
(V1+V2+V3)/3).

PaccunThIBatOT OMMOKY SKCIIEPUMEHTA.

Konmponvnvie 6onpochwi:

1. ChopmynupyiTe 0OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOMN (PU3UKO-XUMUYECKON TEOPUU PACTBOPOB?

2. HazoBute oCHOBHBIE CITOCOOBI BHIPAKEHUSI KOHIIGHTPAIMK pacTBOPOB. Kak cBs3aHBI Mexay cOO0O0M 3TH
BEJIMYUHBI?

3. Kakyto ponb urpaer ocmMoc B )uBbIX cuctemax? IlpuBenure npumepsl.

4. Kak w3MeHHTCS TeMIiepaTypa 3aMep3aHHsi pacTBOpa caxapo3bl, €CIIM B HEro J00aBUTH: a) BOAY, O)
Mo4eBHUHY? JlaiiTe KpaTKue MOsICHEHHUS.

5. Kak wu3MeHsATCS 3Ha4YeHHs H30TOHWYECKOTO Kod(dduimenTa xmopuaa HaTpus u  KodhdUIMEHTA
aKTUBHOCTH MOHA HATPHs MpHU pa30aBICHUH BOJAHOTO pacTBOpA, COAEPIKAILIEro XJIOpHUA HaTpua? 3HAYCHUS
M30TOHUYECKOTO KO3 (UILIMEeHTa HEKOTOPBIX IEKTPOJIUTOB MPHU pa30aBICHUH BOAHOTO pacTBOpPA CTPEMATCS
K: a) 2; 0) 3; B) 4. [IpuBenuTe 10 1Ba MpuUMeEpa KaxJ0ro THTIA AIEKTPOITUTOB.

6. CdhopmynmupyiiTe OCHOBHBIC TIOJIOXKECHHUS TEOpUM dJeKTpoiuTudeckol mucconmanmu (TIJ). [aiite
ONpPENEIICHUSI KUCJIOT, OCHOBaHUM, conelt ¢ mo3uruu TIJI.

7. OObscHUTE, IMOYEMYy pPACTBOPBI CJIA0BIX DSJIEKTPOJIUTOB XapaKTEPU3YIOT BEJIUYMHON CTENEHU
JTUCCOITMAITIH, a PACTBOPHI CHIIBHBIX JJIEKTPOJIUTOB - "Kaxkymieics" crenenpio aucconuanuu? OObsSCHUTE,
MoYeMy KaXKyIascs CTeleHb MOHU3ALMU XJIOPOBOAOPOAA YMEHBIIIAETCS C YBETUUEHUEM KOHILIEHTPAIIUH.
JlabopaTopHoe 3ansiTue. PenieHue cCMTYallMOHHBIX 3a2/1a4.



1. PactBop, cogepxamuii 1,70 r xaopuaa nunka B 250 r Bogsl, 3amep3aeT npu —0,23°C. Onpenenurs

CTEIEHb JUCCOLMALIMY XJIOPUIA HMHKA U TEMIIEPATYPY KUIICHHS pacTBOpa.

Mano:

my,0
=250r

M7aCl,
=1.7r

Pemenne:

1. Ilommsenne  TeMmepaTVphl
3AMep3aHHA pa3daBIeHHOI0 PpacTBOpa
3IeKTPOJIHTA ONPeJeTsdeTcH BEIPAKeHHEM

Aty = IKC?H:J’ rae
"J—"J;u: =rlcl-u: —Fanm
CIem0oBaATETBHO,
At toy —1

A A A

i

- Em, EC

m 1

13
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Tak kak cTemeHb AHCCONHAIHH 3JeKTPOJIHTAa
i-1

Tr-1
E

u] -
PACCHMHTAE MOJIAJIBHOCTE XJIOPHIA MHHKA /1., MOKHO HAHTH BeTHYHHY O

MoaaasHOCTE PACTEOPEHHOTO BeMIecTEA - YHCI0 MOJIL JaHHOT0 BemecTea B 1000 r
PACTBOpPHTEA.

=

_nzac1y 1000 4 7071000

i Cr}r:l =

= H .
3
2. KpHockonHYeckas KOHCTAHTA Boakl paeHa 1,86, a 9nciao monos, odpazviomaxca
H3 OJHOH MOJIeKY/IbI XJIOPHIA MHHKA OPH JHCCONHAIHE - 3, Toraa
Aty 0°C—(—0.23°C)

- MOIE

= =003

M LIRS 25 KT
pons 136 /}T{m& 30

n

= KC, . = Tmos o= 2=';’j"1= 0,7366= 73, 66%

3. TemmepaTvpa KHOEHHA pacTBOpa

Tonn = Flhlllll + Af KiiL rae A i =fEC"‘J:J

C y4eToM TOro, 9To 30V/LTHOCKONMHYECKAd KOHCTAHTA Boasl paegHa 0,512
t =10, +At, =t +iEC

KHII m.2

fom =100°C +2,473 -0,512 -0,05 = 100,064°C

2. BeaHCTHTE 0CMOTHYECKOE JaBIeHHe, co3gaeaeMoe 20% - HEIM pacTEOpOM TIIFOKOZEI

npu 25°C.
Hano: Pemenne:
®=20% B pazbaBneHHEIX pacTBOpPax HeIIeKTPOJIHTOE OCMOTHYECKOE
t=25°C JaBJeHHe PacCYHTHIBANT [0 YPABHEHHH)
p =1,0798 n=CRT,
rlea® PaccudTEIEaEM MONLHOCTE PACTEOPA TIIOKO3LI:
KOJIHYECTEQO PACTEOPEHHOIe EeIIeCTEA H 00BEM PpacTEOpa
-7 | ompexenseM mo dopMyIaAM:

m Vo =P
n=— Ppa
M; P, Toraa MoabHOCTB
]Dr-l:D?GS-ll}ﬁ'yg
c=%=“ me  _ _ M 119978 5
M-tiip_pa 180 MM&'IDDP M

MOITE k
T =CRT=1190,78— -8:314i_-]98K=2:9?3-1D6 ]

3 MOIE - K

M

3. Paccuntaiite HOHHYIO crily pacTBopa « Tpucosby, NPUMEHSEMOr0 B MEAUIIMHCKON MPAKTUKE B KAYECTBE

mia3mMo3amMeniaronero pactsopa. Ero cocraB: xmopun Harpus — 0,5 1, xmopun kamus — 0,1 1
ruapokapoonar Hatpus — 0,4 1, Boga 11 uHbeKnuid 10 100 mit.
Pemenne:

1. {11 pacyeTa HOHHOM CHJIBI PACTBOPA HEOOX0AMMO HAWTH KOHIIEHTPAIMHM HOHOB,



COJepEAMHAXCH B pacTBOpe: P
a)c (Na")=c(NaCD +¢ (‘JaHCD,;), (K7) = ¢ (KCD;
¢ (CP) = ¢ NaCl) + ¢ (KCI); ¢ (HCOs") = ¢ (NaHCO3)
. n(NaCl) _ m(NaCI) _ 0.3
e(NaCl)=— = - =
6) V__.  M(NaCH)-F_ 3832/ moem-0l1

ch__ m(KCD) 01- .
c _”':“ - : — 0013woms/ 2
RO = = SR T~ TA5eTaom 05 L3
nNaHCO.)  mNaHCO.) 0

F_ 11'(_‘.'.:1HC'D » " 84/ AT 01z

=0,083waTe/ 1

c(NaHCO ) = =004 8u0m 1

) ¢ (Na™) = 0,085 moas/n + 0,048 moas/7=0,133 soas/n
¢ (K)=0,013 moas/n
¢ (CI) = 0,085 moaw/x + 0,013 moas/x = 0,098 mons/n

¢ (HCO3) = 0,048 nmoaw/n . . . )
I=02)cNa |-=*(Na |+ elK7)-2° K )+ elCr )-2*\eT I+ clFCo) )- = lHCo] )

I=0,5-(0,133-1°+0,013-1*+0,098-(-1)*+0,048-(-1)*)=0,146 moan/1
Oteer: I=0,146 mons/a

4 Paccautagite pOH 0.001M pacTeopa rEOpOKCHIA HATPHA.

Pemenne:

B pacteope caasaoro ocaoeanns a(OH) = ¢ (OH) = ¢ (NaOH) = 0,001 M.
pOH =-lga, =-1g0.001=3

pH=14 -pOH=14-3=11.

Otper: pOH=11.

5. Paccumtatite pH 3%-moro pacreopa MVPaBRHHON KHCIOTEI, €CIH CTEIOeHR ef
mucconuanyn coctaenget 0.01%, a nnoTHocTs pacTeopa paena 1,012 rium.

Pemenne:
1. HCOOH—HCOO + H
pPH=-lgc,.

¢ (H")= ¢ (HCOOH)-o.
IIyvcTe macca pacteopa 1000 r, Toraa ero odwem

m 1000 2
g =088 14372 (.9887

Prpa L0122/ an

]
4 Macca M}'paBI:-EHl]IH! KHCIOTHI B HEM

m|(HCOOH | =M, o, @ @ HCOOH )=10002-0,05 =502

(HCOOH)___ m{HCOOH) 502 .
(HcooH)=Z - = =11wom! 1
¢ 7 M{HCOOHT__ %62 wom 0988 o

¢ (H*) = 1.1 moas/x -0,0001=1,1-10"* moas/a
pH =—lge,.=—1g11-107 =3.96
OteeT: pH=3,96.

JlaGopaTopHoe 3ansiTue. KOHTpOIBHBIN cpe3.
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1. DHeprusi aKTMBalMH PeAKIUH KHUCJIOTHOIO rupoau3a caxaposbl npu 37 °C paBna 102 k/I:x/mMoub,
a B IPUCYTCTBHH (pepPMEHTA JHEPIrusi aKTHBALMHU CHHKaeTcs 10 35 k/:k/moab. Bo ckoabko pa3s
ObIcTpee MPOTeKaeT peaKnys rHAPOJIN3a Caxapo3bl B IPUCYTCTBUM (pepMeHTa?

Pemenue:

BOCIIOJIb3YyeMcs (popMmy.Jioii:

TeMOEpaTVPY DepeeedeM B KeabBHELI: T =37 +273 =310
In ka/k; =- (35-102)/ (8.31-10-3-310) = 25.996
K2 = (25996 - § 95,10
kq

OTBeT: E IPHCYTCTEHH hepMeHTa peakiina npoTekaeT berctpee & 1,95-101 paz.

2. Kak n3MeHHMTCSl CKOPOCTH PeaKkuy NPH NOBbIIIeHNH TemnepaTypsl Ha 40 oC, ecin
TeMIlepaTypHbIi KO3 (pUIHEHT peakunu paBeH 2,5.
Pemenue:
o npaswty Baat — T'odda
Ko

= I 1-(1 ¥

IMOACTaBUB HAIllKM 3HAYCHUSA IMOJIyHaeM

k_3—154('1{'—’)54 =30

Ky

OTBET: CKOPOCTh peaKkuu yBeauuurcs B 39 pa3

3. PaBHoBecue B cucteme H2(g) + 12(g) <> 2HI(g) ycTaHOBWJIOCH NIPH CJIEYIOIIUX KOHIEHTPAIUAX:
C(H2) = 0.025 moasb/a, C (I12) = 0.005 moasw/a; C (HI) = 0.09Mou1b/1. Onipeaesiure HCXOAHbIE
KOHIIEHTPal1 HoJa U Boaopoaa. PaccunrTaiiTe KOHCTAHTY paBHOBeCHSI.

Pemienmne:

Jlna maHHOi peakuu# Bplpakenne K. sanumercs
HI)*
PO Ll
[Hz] - [I]

IlogcTaengeM JaHHEIE 330390 H CIHTAEM

0.09*
K, = ———=0648
0.025:0.005

Ecnu peakuusi npoTekaeT B COCyA€ €MKOCTBbIO 1, TO BMECTO KOHUEHTPAaLlUM MOXHO HCIOJb30BaTh
KoJIM4yecTBO BemecTBa. CormacHo ypaBHEHMIO peakiuu, ais obOpasosanuss 0.09 momp HI nomkHO
npopearuposarts 1o 0.045 mons H2 u 12.

O603HaunM IIpOpearupoBaBIIke KOHIEHTpanuy noma u Bogopoaa kak AC(H2) u AC(12), Torna
CO(H2) = + AC(H2)=0.025 + 0.045 = 0.07 momb/1
CO (12) = + AC(12) = 0.005 + 0.045 = 0.05 mob/n

4. PaccuuraiiTe KOHCTAHTY PABHOBECHSI PeaKIUM OKHCJIEHHUS ITAHOJA M YKCYCHBIH ajbJeruja npu
310 K.
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Pemenne:
AG == 2,3RT g Kpaen,
AG295 (peaxnmn) = Yui - AGi"205(mpoz. peaxtmum) - Tvi -AG:" 208 (HcxogHEX BemecTE)
C2HsOH (=) + O2(r) «= CH3CHO i+ H20¢)
[MoacTasmas cripaEo9HEIe JaHHEE, HaxoguM AGY peaxman:

AGY-mm= [[133.0+(-237)] - (-174.2) = - 1958 x/Tx/MomE:

—196-10° Txc/ zate ~133
—23-83110»c [(mos - K)-310K

lg Kpr.-s'.-. =

Oteer: Kpaea=10**

5. OnpegemnTe HanpaeIeHHe NpoTekanua peakuns Haw) + 2 «— 2HImmpu 298 K nc(H2) =
= ¢{I2)=0.01 Mons/m; c(HI)= 1 Monn/a ; Kpaza=2.

Pemenne:

BocnoapsveMcs vpaEEeHEeM Es0TepMu BaEt-[ odda:

de-r,lrara =—RTln R}MGH. + RTln ﬂ
c(H,)-e(ly)

AGpaun =—831-298In 2+ 831-298In 001001 = 2109103 / atoae = 21091 xdxc [ moas

Oteer: AGpmm =0, mostoMy peakumda HE MOMET HOTH CaMONPOHZEOABHO B NPAMOM
HANPAaEIeHHH.
6. Konmentpanmsa HOHOB EOJOpOda B [IeT09HOMH cpene:
(D HT=107
(M) [H=101
() [H<107;
(7) [HT=10".

7. UTO 3HAYMT PACTBOP INIKKO3bI ¢ MaccoBoii goaei 0,15?

(?) B 100r pactBopa 151 rmroko3sl 1 100r BOIBI;

(?) B 90r pactBopa 151 mmoko3sl 1 90T BOJBI,

(1) B 100r pactBop 0,151 rroko3s! u 99,85 BobI;

(?) B 100r pactBopa 851 BoAbI U 15T INIHOKO3BI.

8. UcTHHHBII PacTBOP OTJIMYAETCHA OT KOJUIOUIHOTIO:

(?) KOHLIEHTpanHeH

(?) mWIOTHOCTHIO

(!) pasmMepamu 4acTHUI] paCTBOPEHHOTO BEIIECTBA

(?) crmocoOGoM MPUTOTOBIICHUS

9. Kakoii u3 npeacraBjeHHbIX PACTBOPOB OyzeT 00/1a1aTh Oy(pepHbIMH CBOHCTBAMMU:



(?) pacTBOp IITIOKO3BI
(?) pacTBOp XJI0pHUIA HATPHUS
(!) pacTBOp YKCYCHOM KHCIJIOTHI + alierara HaTpus
(?) pactBop pochopHON KHUCIOTHI
10. Yemy pasen pH 0,001 M pacrBopa HCI:
M1
M3
(?) 4
(7 6
11. Kakoii U3 npeaiokeHHbIX TEPMHUHOB SIBJISIETCS BUAOM KOHIEeHTpauuu?
(Vrutp
(?)TurpanT
(?7)TuKCcoTpOTIHS
(?)rurpumeTpus
12. Yo Takoe MOJISIPHOCTH?
(V)conmepxkaHue KOTUYECTBA BellecTBa (MOJIb) B €IMHUIIE 0ObeMa (1)
(?)coneprkaHre KOJIMYECTBA BellleCTBa (MOJb) B 1 KT pacTBOpUTEIS
(?)KonMMUECTBO MOJIh SKBUBAJICHTOB BEIIECTBA B €IMHUIIE 0ObeMa (1)
(?)oTHOILIEHHE MacChl PACTBOPEHHOT'O BELIECTBA K Macce pacTBOpa, BHIPAXKEHHOE B MPOLEHTAX WM JOJISAX
€IUHUIIBI
13. Yrto Takoe MOJISLLIBHOCTD?
(V)conmepxkaHue KoaUYECTBA BelecTBa (MOJb) B 1 KT pacTBOpUTEIS
(?)conmeprkaHue KOMMUYECTBA BEMIeCTBa (MOJb) B €AUHUIIE 0OBeMa (1)
(?)KoNMMYECTBO MOJIh SKBUBAJICHTOB BEIIECTBA B €IMHUIIE 0ObeMa (J1)
(?)oTHOILIEHHE MacChl PACTBOPEHHOTO BELIECTBA K Macce pacTBOpa, BHIPAXKEHHOE B MPOLEHTAX WM JOJISAX
€IUHUIIBI
14. Yto Takoe HOPMAIBbHOCTH?
(!)xoMuecTBO MOJIb SKBUBAJICHTOB BEIIECTBA B €IMHUIIE 0OBeMa (J1)
(?)conmeprkaHue KOMMUYECTBA BEMIECTBA (MOJb) B €AUHUIIE 0OBeMa (1)
(?)coneprkaHre KOJIMYECTBA BEIIECTBA (MOJIb) B 1 KT pacTBOPHUTEIS
(?)oTHOILIEHHE MacChl PACTBOPEHHOI'O BELIECTBA K Macce pacTBOpa, BHIPAXKEHHOE B MPOLEHTAX WM JOJISX
€IUHUIIBI
15. B 190 r Boas! pacTBopuin 10 r caxapo3sl. Beiunciaure MaccoByI0 10J110 ¢aXapo3bl B MOJTY4€HHOM
pacTBope.
M5%
(7)5,26 %
(M19 %
(720 %
16. OnpeneuTh NPOLEHTHYI0 KOHIEHTPAaLUIO 6 H pacTBopa cepHoii kuciaorhl (Hke = 0,5, p = 1,18
r/mJI)
M25 %
(?7)6 %
(750 %
(N75 %
17. Bei0epuTe npaBu/ibHYI0 GopMyJIMPOBKY 3aKkoHa Payns

(!)oTHOCUTENIbPHOE TIOHMKEHHE [JABJICHMS HACBHIIIEHHOTO Iapa pacTBOPUTENS HaJ pPacTBOPOM PpPaBHO
MOJIBHOM J10JIe paCTBOPEHHOTO BELIECTBA

(?)roBBIILIEHHE TEMIEPaTyphbl KUIEHHUS pacTBOpa MPOMOPIUOHAIBLHO KOJIMYECTBY MOJIEH PacTBOPEHHOIO
BELIECTBA MPHU YCIOBHUH, YTO KOJIMYECTBO MOJIEH PACTBOPHUTENSI IOCTOSTHHO
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(?)noHMKEeHUE TeMmepaTypbl 3amMep3aHus PAcTBOpa MPOMOPLHMOHATIBHO YHUCITY MOJEH pacTBOPEHHOTO
BCIICCTBA IIPU IMTOCTOAHHOM KOJIMYCCTBC PACTBOPUTCIIA
(?)ocMoTHYECKOE AABIIEHHE PABHO TOMY JIABJICHHIO, KOTOPOE MPOU3BOIWIO Obl PACTBOPEHHOE BEIIECTBO,
eciu ObI OHO B BUJIE MJICATTFHOTO Ta3a 3aHUMAJIO TOT XK€ 00bEM IIPH TOU JKe TeMIieparype.
18. Ilpn HecaxapHoM auadere BBIIEJSAKTCH O4YeHb 0OJbIIME KOJMYECTBA Pa30aBJIEHHON MOYH,
OCMOJISIPHOCTH KOTOPOil MO:xkeT CHH:KAThCA 10 0,06 ocMoJib/i1. Bhluncjimre ocMOTHYECKOE JaBJICHHE
Takoi moun npu 310 K.
19. K 0,IM pactBopy ruapokcuaa Harpust oobemom 10 mua nmpubasuwiu 10 ma 0,1 M pacrBopa
MypaBbUHOM KHCJIO0THI. OQO0JagaeT JM MNOJYyYeHHbIH pacTtBop OydepHbiM aeiictBuem? OtTBer
NOATBEPAUTE pacyeTaMH.

20. Hanmcats vpaerenne rugpomnza coneii: K2C03, NiClz, Alz(CO3)z, NaCl

21. OnumnTe NoBeeHNe aneTaTHoOro u gocdarnoro OydpepHbIX pACTBOPOB NP BBeACHUU CHIBLHOM
KHCJIOTHI.

22. Omnpepenutrs pH Oydepnoro pacrsopa, coxep:xkamero 0,1 moan/n HCOOH u 0,11 moab/a
HCOONa?

23. K 0,2 M pacrBopy ruapokcuaa kajausi 00bémom 10 M1 npudasuim 0,1 M pacTBop MmypaBbMHOM
KHCI0TBI 00béMOM 20 mu. OOaazaer M moay4deHHbI pacTBop OydepHbIM aeiictBuem? OTBer
NOATBEPAUTE PACUYETOM.

Jlaboparopnasi pabora. CBoiicTBa Oy()epHBIX paCTBOPOB.

Peaktusbi: 0,1 M u 0,01 M coasinast kuciaora; 0,1 M pacTBOpbI YKCYCHOM KHCJIO0ThI, THAPOKCHIA
HATPHs, aLleTaTa HAaTpHUs; pacTBop xJaopuaa Harpus 0,9 %; pacTBop JakMouaa B ITaHOJIe.
OoopynoBanue: Ha0Op NPOOHUPOK B HITATHBE; MUIETKH €MKOCTHI0 1 MJI; KaneJbHUIbI C PACTBOPAMM.
OTuer 0 paborte

Oneit 1. IllparoTroeaenne 0vdepHEIX pacTEOPOE ¢ pazIHYHLIM 3Ha9eanem pH.

1.1. PaccamTafiTe 0bBeMBI HCXOOHEIX PACTEODOE INIE IPHTOTORISHHS OvidepHBx cMeceii
oowsemoM 10 1 ¢ cootHomennem koHnenTpanuii CH3COONa u CH:COOH: e npobupre Ne 1 -
1:9. & mpobmpre Ne 2 - 1:1, & mpobupre N2 3 - 9:1.

1.2, O0BeMEl pACTEOPOE VECYCHOH KHCIOTHI H AII€TATA HATPHA OTMEPHTE E IIPOOHPKH C
MOMOIIEE) ITHIIETKH, COJepAHMOe NPoDHPOK TINATENRHO NepeMelnaTh.



1.3 IIpuroToEHTE cepuo OV(epHLIX pacTEOPOE C TEM JKE COOTHOMEHHEM KOHIIeHTPAIHI
COMIH H KHCIOTEL HO C MEHEIIEH CYMMAPHOH KOHIIEHTpAaHed KOMIIOHEeHTOE. 719 3TOro MHNEeTKOoMH
O0TOOpaTs mo | MO NPHTOTOBIEHHBIX paHee pPacTBOPOE H K KLEIOMY O0DaBHTE 8 MO
OHCTHUTHPOEaHHOH rogel. CogepsdiMoe mepeMemaTs (B npobmprax Ne lumd Ne2uw 5 Ne3m b
HAXOJATCA PACTEOPEI C OJHHAKOBBIM COOTHOMIEHHEM KOHLIEH TPALTH COMH H KHCIOTEL, HO PACTEODEL B
npoouprax Ne 4 - 6 aEnAr0TCA pas0aEIeHEBIMH 10 CPABHEHHID ¢ TAKOBBIMH B mpobmprax Ne 1 -3)

14, Bo eBce npobuprm m00aBHTE o 2 KamaH pacTEOpa JaKMOMIA, COJEp:EMMOE
NpoOHpOK mepeMemats. Ha bemoM doHe CpaBEHHTE OKpacKy pacTEODOE.

1.5. PesyaeTaTel HaOMEOOeHEA H pacieTOE BHECTH B TAOMHLV:

- _ Ieet ovdeproro pacTeopa mocae
Ne mpooupru | C{CH3COONa).C{CH:COOH) pH HOOABIICHIS TAKMOHIA
1 1:9
2 1-1
3 9:1
4 1:9
3 1:1
6 9:1

Oneir 2. H3yyenHe BIHAHHA HeDOJBMIHX KOJIHYECTE CHIBHBIX KHCJIOT H
OCHOBAHHH Ha mokaszaTeas pH Ovdeprore pacreopa.

2.1. B mpooupxrax Ne 1, 2 npurotoenTs o 10 mu Ovieproro pacTeopa ¢ cOOTHOMIEHHEM
KOHLIEHTpallHH aleraTa HAaTpHA H VKCVCHOH KHCIOTHL 2:3, NpegBapHTEIBHO PacCIHTaHHEIE
00BEMEI PACTEOPOE OTMEPHTE C IIOMOIIBE) ITHIIETOK.

2.2 B mpobupru Ne 3 u 4 oTobpamu munetxodi mo 10 s dHzHonorudeckoro pacTeopa
(0.9 % pacTEOpa XIOpHIA HATPHA).

23 Ko Bcem pacTeopaM O0DAaBHTE 0 3 Kalelb PacTEOpa JAKMOHIA H COJEpAHMOE
NPOOHPOK IIEpEMEIaTh.

24 B npoowupru Nel 1 3 gobdaeute mo 3 kamens 0,1 M pacteopa rugpokcnaa HaTpH4, B
MNe2 w4 -mo 5 ganens 0,1 M conamofi kucnotel. Bee pacTEOpEl IepeMeInaTs.

PesvasTaTel HaOMOOEHHH BEHECTH B TAOMHITV

lleet pacTEOpa
HOCIe JoDABIeHHA _
Ne nociae ) ; |mocne gobarmenus
- PactrOp Z TAKMOHIA H 3
OpoOHpPEH JoDaARIeHHA ) JMEAKMOHIA H 3
ranens 0.1 M
JIAKMOHIa raneds 0.1 M HCI1
NaOH
1 Bvdepusri
2 bydepusri
3 DumomorugeckHii
4 P uzHoTOrHYIeCKMiT

Koumponvusie 6onpocwi:
1. Yto Takoe TOUKA DKBUBAJICHTHOCTH?

2. Kakum 006pa3om MOKHO TOYHO U3MEPHUTH 00BEM pacTBopa?
3.3HaueHue TUTPUMETPUIECCKOTO aHAITN3a B METUKO-OMOJIOTHYECKUX UCCIICTOBAHHSIX ?

4. YTo Takoe TUTPAHT U TUTPYEMOE BEILIECTBO?
5. Kakue BeliecTBa Ha3bIBAIOTCSA UHAMKATOPAMU?

6. Uto Taxoe pactBop? Kakumu criocobamu MOKHO BBIPAa3UTh COACP)KaHUE PACTBOPEHHOTO BEILIECTBA B

pactBope?
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7. Kakue npuponusie OydepHbie cucteMbl Bam u3BecTHBI? ONUIINTE MEXaHU3M JIEHCTBUS aMMHAYHON
OydepHoii cmecH.
8. Ilepeuncnute TUMBI Oy(EepHBIX paCTBOPOB (Ha3BaHUE, COCTAB).
9. [lepeuncnure daxkTopsl, Bhustomue Ha pH OydepHoro pactropa.

10. Onumute cdepsl CyIIecTBOBaHUS U 00JacT MpUMEHEHUs Oy(epHbIX cHCcTeM (IPUMEHUTEIBHO IS
’KHMBBIX OPIaHU3MOB U MEITUIIMHBI).

11. ITpuBeaure npumep Oy(epHBIX CHCTEM KUBOTO OPraHU3Ma.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. BbIy4nTh KOHCIIEKTHI JIEKIUH 10 TEME.
2. TloaroroButscs K 1abopaTopHoil paboTte. 3aNONIHUTH Ta0OPATOPHBIH KypHAI: OMUCATH X0
BBINOJIHEHHSI pa0O0ThI, ypaBHeHUs peakuuili. OTBETUTh MUCHBMEHHO Ha KOHTPOJIbHBIE BOonpockl. [locie
BBINOJIHEHHSI Ta00paTOpHON pabOTHl BHECTH B J1a00OPaTOPHBIH JKypHaIl HAOMIOACHUS U BHIBOIBI 110
IIPOBEJICHHBIM OIIBITaM.
3. W3yuurts MaTepuassl TEMBI.
4. OTBeTUTHh HA BOMPOCHI I CAMOCTOSTEIbHON MOATOTOBKH:
1. Yro Ha3bIBaeTCSA TEPMOJUHAMUYECKON CUCTEMOIT?
2. Kakue napameTpsl XapaKTepHU3ylT COCTOSSHUE CUCTEMBbI?
3. Hcxons n3 00beAMHEHHOTO BBIPAXKEHUS JIJIs IEPBOTO M BTOPOT'O 3aKOHOB TEPMOANHAMHKH, OTIPE/ICITUTE
YCIIOBHSI, IPU KOTOPBIX HalpaBlieHHE Mpoliecca OyeT OnpenensaThesi K3MEHEHUEM SHTPOIMUHOTO (akTopa.
4. B uéMm 3aKiouaroTcsi 0COOCHHOCTH (pepMEHTATUBHOTO KaTanu3a?
5. Ilpy BHYTPUBEHHOM CTPYWHOM BBEJICHUH THAPOXJIOPUAA TPEAHU30JI0HA UCTIOIB3YETCI N30TOHNMYECKHI
(0,9%-npr1i1) pacTBOp XJ0puaa HaTpus. CKOIBKO TUCTHIIIMPOBAHHON BOJIBI U XJIOPU/IA HATPHS HAJIO B3ATh,
9T00BI OTYYuTh 250 M1 Takoro pactBopa (p = 1007 xkr/m3).
6. [TopaxeHHBII y4acTOK IIPH OXKOTaX IIeIouaMu 00padaThIBalOT MOCIIe TPOMBIBaHUS BOIOH 1%-HbIM
pPacTBOPOM YKCYCHOM KHMCJIOTBI. PaccunTaiTe MacCy TaKOro pacTBOpa, €CIU Macca YKCYCHOU KHMCIIOTBI B HEM
paBHa 0,4 r. PaccunraiiTe MOJISIPHOCTD U MOJISUIBHOCTB ATOTO pacTBopa. IIoTHOCTE pacTBOpa MPUHATH
paBHOi 1.
7. B 3aMkHyTOM cocyne nporekaeT peakiusi AB (r) = A (1) + B (r). Koncranra paBHOBecHs peakiiuy paBHa
0,04, a paBHOBecHas KOHIIeHTpanus BemecTBa B cocrasnser 0,02 monb/n. Halitn HauanbHYIO
KOHLIeHTpaluio BemecTBa AB. Ckonbko nporneHToB BemecTBa AB paznoxuiocs?
8. Beruucnure snepruto [ m66ca TeruioBoit aeHarypamuu tpurcuaa npu 50 0C, ecimu mpu 250C AHopeak =
283 x/lx/Monb, a ASo06p, 298 = 288 JIx/(Monb-K). Caurarb, 4T0 M3MEHEHHE YHTAIBITNHN ¥ SHTPOIIUU HE
3aBHUCST OT TEMIIEPATyphl B JaHHOM JHaIla30He.
9. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM (PU3MKO-XMMHUYECKOH TEOPUH PaCTBOPOB?
10. HazoBuTE OCHOBHBIE CITIOCOOBI BRIPAKCHHsI KOHIIEHTPAIIMU pacTBOpPoB. Kak cBs3aHBI MEXIy COOOU ATH
BEJINYUHBI?
11. Kakyto poJib UTpaeT 0cMOC B KUBBIX cucTeMax? [IpuBenure mpumepsl.
12. Kak u3MEHHUTCS TeMmIleparypa 3aMep3aHHsl pacTBOpa Caxaposbl, €ClIM B HEro J00aBUTH: a) BOLY, O)
MoueBuHY? [laiiTe KpaTKue NOsSCHEHUS.
13. Kak wu3MeHsATCS 3HAYCHUS H30TOHUYECKOro Kod(p¢uIMeHTa Xjopuaa HaTpus U KoddduuueHta
aKTUBHOCTH MOHA HATpHsl MpH pa30aBICHUU BOAHOTO PACTBOPA, COACPIKAILIETO XJIOPUA HATpHs? 3HAYCHUS
M30TOHUYECKOTO KO3(h(HUITMEHTa HEKOTOPHIX 3JIEKTPOIUTOB MPH pa3z0aBICHUN BOJHOTO PACTBOPA CTPEMSTCS
K: a) 2; 0) 3; B) 4. [IpuBeauTe mo 1Ba mpuMepa KakJI0ro TUTIA JEKTPOIHUTOB.
14. CopmynupyiiTe OCHOBHBIC MOJIOKEHHUS TEOPUU dleKTponuThueckoil awccormaru (TOJ). aiite
OMpEEICHUS KUCIIOT, OCHOBAaHUM, coliet ¢ mo3uuuu TI/I.
15. OObsacHUTE, TOYEMYy pacTBOpbI CJaOBIX O3JEKTPOJIMTOB XapaKTEPU3YIOT BEIMYUHON CTENEHH
JMCCOIMAIINK, @ PACTBOPBI CHMIIBHBIX 3JIEKTPOJIMTOB - "KaxyIiencs" crenenpio auccouuanuu? OObscHUTE,
MoYeEMY KaXKyIllasicsl CTENEHb MOHU3ALMU XJIOPOBOAOPOAA YMEHBIIIAETCS C YBEIUUEHUEM KOHILIEHTPALUH.



Tema 2. BBeieHHe B XMMHIO )JIEMEHTOB, UX IPUMEHEHNE U MeTUKO0-0M0JIOTHYeCKoe 3HAYEHUe.
Kommiexkcubie coennHennsi. Ucnoib30BaHHe KOMILIEKCOB METAJLJIOB B MeTuIUHe. DU3NKO-XUMHS
NMOBEPXHOCTHBIX SIBJIEHUH W AUCIEPCHBIX CUCTEM B (PYHKIIHOHHUPOBAHUM KUBbBIX CHCTEM
(YK-8)

Jlexknus.
Jlexnus-Bu3yanu3anus. DNEKTPOTHBIC TMPOIECCHI, HX MEIUKO-OMOJIOTHYECKOe 3HAYCHHE U MPUMEHEHHE B
MPAKTHYECKON MeauIHe. BBeneHne B XUMHUIO DJIEMEHTOB, MX MPUMEHEHHUE W MEIHKO-OMOIIOTHYECKOe
3HaueHue. [TonaTre OMOreHHOCTH XMMUYCCKUX 3JIEMEHTOB.
XuMHST OMOTeHHBIX 3JIEMEHTOB S- OJIOKA.
XuMust OMOTEHHBIX AIIEMEHTOB p- O0Ka.
XuMHsT OMOTreHHBIX 3JIEMEHTOB d- OJ10Ka.

Peaknuu 3amenienus aurannoB. KoHcTaHTa HECTOMKOCTH KOMIUIEKCHOTO MOHA. KOHKypeHIMs 3a JuMraHj
WIK 32 KOMIUIEKCOOOpa3oBaresb: W30JMPOBAHHOE M COBMEIICHHOE PAaBHOBECHS 3aMEIICHHS JIUTAHIIOB.
OOmiasi KOHCTaHTa COBMEIIEHHOTO PAaBHOBECHS 3aMEIICHHUs JUTAaHIO0B. DU3NKO-XUMHUYECKUE MPHUHIIUITBI
TpaHCTIOPTa KHUCIIOpOJa TeMOIITOOMHOM. MeTaio-JIMraHaHbIi TOMEOCTa3 W MPHUYUHBI €r0 HapyIICHUS.
TepMOgMHAMUYECKUE TPUHLHUIBL XenaroTepanud. MexaHu3M IUTOTOKCUYECKOTO AEHCTBUS COEOUHEHMI
IUTATUHEI.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC (PEIOKC) peakiuu. MexXaHu3M BO3HHUKHOBEHHUS DSJEKTPOIHOTO U
penokc-nmoreHuuanoB.  YpaBHeHus  Hepacra-lIlerepca.  CpaBHuTenbHasi Ccujla  OKUCIUTENEH U
BOCCTAHOBUTEIICH. [Iporno3upoBanue HaIpaBJICHUS PEIOKC-TIPOIIECCOB 3 {0) BEJIMYMHAM
PEIOKC-TTOTEHIIUAJIOB.

Jlexnmsi-Bu3yanu3ansi. AJICOpOIIMOHHBIC PABHOBECHS M MPOIIECCHI HA MOIBMKHBIX TPaHUIAX pas3zieia ¢as.
[ToBepxHocTHass sHeprusi [mb60ca W TOBEpXHOCTHOE HaTsDKeHWe. AjacopOmus. YpaBaenuwe [mOOca.
[ToBepXHOCTHO-aKTUBHBIE ¥ TOBEPXHOCTHO-HEAKTHUBHBIE BeHIeCTBAa. VI3MEHEHHE MOBEPXHOCTHOM
AKTUBHOCTH B TOMOJIOTHMUYECKHUX psnax (mpaswmio Tpay6e). M3orepma agacopOimu. OpueHTaIus MOJIEKYT B
MTOBEPXHOCTHOM CJIO€ U CTPYKTypa OrnomeMOpaH.

AZCOpOIMOHHBIE pPaBHOBECHS Ha HETOABIKHBIX TpaHUIax paszgena ¢a3. duzmueckas aacopOuus u
xeMocopOIus. AcopOIus Ta30B Ha TBEPABIX Tenax. AJCopOIusi U3 pacTBOpOB. YpaBHeHue JIeHrMropa.
3aBHCUMOCTh BEIIMYHMHBI aICOPOIMU OT PAa3NUYHBIX (PakTopoB. [IpaBuio BBIpaBHUBAHHS MOJSPHOCTEH.
W3buparenpHass amcopOuusi. 3HaueHWe  aACOpPOIMOHHBIX  TPOLECCOB ISl YKU3HEACSTEIHHOCTH.
OU3UKO-XMMHYECKUE OCHOBBI aJICOPOIIMOHHON TEepanuu, TeMOCOpPOLWHU, TNPHUMEHEHUS B MEIHWIIMHE
WMOHHUTOB.

Knaccudwukanus mucnepcHbix cucrteM. Knaccudukaius TUCTIEPCHBIX CUCTEM IO CTETICHH JUCIIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (Da3; MO CHIIe MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS MEXy TUCIIEPCHON (azoit
U JUCIIEPCUOHHOM cpenou. IIpupona KoIIouaHOro COCTOSAHMS.

[Tonydenue u cBolcTBa AuCHEpPCHBIX cucTeM. [lonydenune cycneH3uil, SMyiIbChid, KOJUIOUIHBIX PACTBOPOB.
Huanus, snexTpoauanus, yaprpadunabrpanus. DOU3NKO-XUMHUUYECKHE MPUHLIUIBI (QYyHKIIMOHUPOBAHUS
HNCKYCCTBEHHOW TOYKHA. MONEKYISIPHO-KMHETUYECKAE CBOMCTBA  KOJJIOMIHO-JAMCHEPCHBIX  CHUCTEM:
OpoyHOBckoe JBUXKeHHE, Ju(pdy3us, OCMOTUYECKOE JaBJIEHUE, CEAMMEHTAlMOHHOE paBHOBECHE.
DNEeKTPOKUHETUYECKUE CBOMCTBA: 3MEKTpodope3 U 3INEKTPOOCMOC; MOTEHIUANT TEYEeHUS MU MOTEHIUAal
cequMeHTauuu. CTpOeHUE IBOMHOTO AJIEKTPUYECKOTO CJIOS. DNEKTPOKMHETUYECKUM MOTEHIHAT U €ro
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.

YeroitunBocTh  nucnepcHbiX  cucteM. CelMMEHTAalMOHHAs, arperaTuBHass W KOHACHCAIIMOHHAs
YCTOMYMBOCTh JIMO30JIel. DakTOphl, BIMSIOMIME HA YyCTOMYMBOCTH JMo3oien. Koarymsamus. Ilopor
KOAryJsiliu U ero ompexaenenue, npasuwio [ynbsne-I'apau, senenue npuBbikaHus. B3anuMHas koaryssius.
Komnounneie ITAB; 6uonorndyeckun Baxkubie Kojutounnbie [TAB (Mbuta, 1eTepreHTH, KETIHBIE KUCITOTHI).
Munennoobpa3oBanue B pactBopax  I[TAB. OnpeneneHre  KPUTHYECKOM  KOHIIEHTpallUU
MUILET000pa3oBanus. JINTOCOMBI.

CuryanmoHHbI€ 3a/1a4U:

1. Onpenenuth 3HaYeHUE BEIMUYMHBI ancopOumu mipu 15 °C myis BOMHOTO pacTBOpa HM30BaJICPUAHOBOMN
KHCJIOTBI, €clii KoHneHTpanus udmensiercs ¢ 0,25 no 0,0312 momnw/a, a moOBepXHOCTHOE HaTshkeHHe ¢ 35,0
1o 57,5 mH/m.
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2. Paccuuraiite BenmuuuHy ancopOuuM OCH30WHOW KHCIOTHI AaKTHMBUPOBAaHHBIM YIJIEM, €CJIH €e
KOHIIEHTpa1us B pactBope paBHa 0,006 mons/a, a n = 0,4, a IgKk = 0,53.
3. PaccunTaiiTe NOBEPXHOCTHYIO aKTUBHOCTh NPOIMOHOBON KHCIIOTBI, €CJIM €€ KOHLIEHTPALUs U3MEHSIETCS
¢ 0,25 monw/n 10 0,0625 Monb/11, 2 MTOBEPXHOCTHOE HaTsKeHue ¢ 64,5 no 67,7 MmH/m.
4. OmnpenenuTh BenwuuHy aacopOruu nemaproHoBoit kuciaotet C8H17COOH c¢ ee comepkanueM B
pactBope 50 MrI/m, eciM NOBEPXHOCTHOE HATXKEHHE HccienyeMoro pactBopa pasHo 57,0 10-3H/m, a
MMOBEPXHOCTHOE HATsSHKEHHE BOMbI — 74,22 MH/Mm.
5. Bpruucnure ancopOuMio MacisSHOM KHCIOTHI Ha MOBEPXHOCTH pasfelia pacTBOpa C BO3AYXOM IpH
koH1eHTparuu 0,1 kMoap/M3, ecii MOBEpXHOCTHOE HATsKEHUE BOABI paBHO 75,49 MH/M, a moBepxHOCTHOE
HaTsHKCHHUE pacTBOpa KUCIOTHI TIPH TOH ke TeMriepatype paBHo 58,6 MH/m .
6. Onpenenure BenumuuHy aacopobunu kucaorel C8H17COOH Ha moBepXHOCTH BOJHOTO pacTtBopa mpu 10
0C, ecin MaccoBas nona kuciorsl B pactBope 0,005%. IloBepXHOCTHOE HATSKEHHE YUCTOM BOIBI U
pacTBopa Mpu 3TOW TemIieparype paBHbI cOOTBETCTBEHHO 74,22 - 10-3 u 57,0 - 10-3 Ix/M2.
7. Uemy paBHO MOBEPXHOCTHOE HATSKEHHE BOJHOIO PACTBOpPAa aMMJIOBOTO CIIUPTA, €CIU YHCIO Karelb
3TOTO PacTBOPA, BHITEKAIOUIETO U3 CTAlarMOMETPa, paBHO 72, a yncio Kanenb Boasl — 60?7 [ToBepxHOCTHOE
HaTspxeHue Bojwl pu 293 K paBHo72,8 - 10 -3 J[x/M2 (TUIOTHOCTB pacTBOpa MPHUHSATH paBHOM 1 T/cM3).
8. IlpuBenure mnpumepsl KC, sBASIONIMXCS HENIEKTPOJIUTAMH; COJIIMHU, B COCTaB KOTOPBIX BXOJUT
KOMIIJICKCHBIN aHUOH, KOMILIEKCHBIM KaTHOH.

JlaboparopHbie padoThbI.

JlabopaTopuas pabdora. Onmpeneneane nopora koarviaanan zoaa Fe(OH);

Leab paGoThl: M3YYUTH SIBJCHHME KOATYJIAIUHM, HAYYHTHCS ONpeNeJsiTh IOPOr KOATYJISIHH
ruaApoGoOHBIX 30J1eii, HAYYMTHCH ONPeEAeJsATh NIEKTPOJUT ¢ HaAuOOJbIIEH KoaryJupyrouei
CIOCOOHOCTBIO.

PeakTuBbl: nucTH/NIMpoBaHHast Boaa; 2 %-Hblil pactop FeCl3; 0,01 1 pacrBop K2SO4; pacTBopbl
nekTpoanToB: 0,01 1 KCl, 0,01 1 K2S04, 0,01 1 K3[Fe(CN)6], 0,01 1 BaC 12, 0,01 u AICI3.
Oo6opynosanue: crakaH Ha 200 mu1; 10 npoHyMepoBaHHBIX NPOOMPOK; MEPHBIH HUJIMHAP HA 10 mu;
3J1eKTPOIIMTKA.

OTuer 0 paborte
OmnpIT 1. OnpenesieHue NOpora KoAryJasiiMu cyJjab(aroM KaJusl.

100 M1 IUCTUILTUPOBAHHOM BOJIBI HATPETH 0 KUMEHUS. B KUIsIIyo Boxy 1o KaruisiM qo6asisitor 10 mot 2
%-noro pacteopa FeC13. [Tonyunnu KOIIOUIHBIN pacCTBOP MHTEHCUBHOIO KPACHO-KOPUYHEBOTO L[BETA!

FeClz + 3H20+Fe(OH)z + 3HCL

IloeepxnocTaple Monekyasl arperata Fe(OH): reTynazroT B xuMmdeckoe B2anMoJeHCTEHE ©
HCIL:

Fe(OH): + HC1 « FeOCl + 2H20.

Monexvne: FeOCl, nogeeprasce gucconnanmn, obpazviot Housl FeO™ u Cl°. Ilo npasuny
[leckopa — ©@asnca

FeOCl+ FeO™ + CI".

(Fe(OH)3)m + nFeO™ +nCl- — {[Fe(OH)3]mnFeO™(n - x)Cl" }xCl".

[MTony4ennsrii ruapo3ons Fe(OH)3 paznuts no 10 M B ATk HyMEpOBaHHBIX MPoOUpPOK. B 1-10 mpobupky
npuianTh npu noMoiu nunetku 1,0 ma 0,011 pactBopa K2SO4 - anekrponuTta - koaryisHTa. B kaxayro
MOCIIENYIOIIY IO MPOOUPKY MPHIUBAIOT Ha 0,5 MII A5ieKTposiuTa OOJIbIle, YEM B MPEABIIYLIYIO, TIPUYEM
nocie 100aBIeHUs] pacTBOPA COJIH MPOOUPKY BCTPSIXUBAIOT IO PABHOMEPHOTO MEPEMEIINBAHUSI CMECH.
[TpubaBisist >IEKTPOITUT, HAOTIOAAIOT, OT KAKOTO KOJMUYECTBA KOATYIISHTA MOSBUTCS yCTOMYUBOE
MIOMYTHEHHE U Yepe3 HEKOTOPOE BpeMs - Koarynauus. MUHUMAaIbHBINA 00BEM 3JIEKTPOoIUTa Oy/IeT IoporoM
koaryisiuy CIK AJ1s JAHHOTO 307151 B YCJIOBHSIX OIBITA.

OmnbiT 2. OnpenesieHue JIEKTPOJIUTA ¢ HAaN00JIbIIEH KOATYTHPYIOLIEll CIOCOOHOCTBIO.
B 5 mpo6upox HamuTh mo 10 Mt 305151
Fe(OH)2

U B KOKAYIO 100aBUIM 1O 3 MJI paCTBOPOB 3JIEKTPOJIHUTOB



(KCL K2504 Ki[Fe(CN)s]. BaCly AICL)

. Yepe3 20 — 30 muHyT mocie A00aBiIEHUS SJICKTPOJIUTOB COACPKUMOE MPOOUPOK paccMaTpUBAIOT U
OTMEYAIOT T€ MPOOWPKH, INie MPOMU30ILIa sBHas Koaryasuus. Pe3ynbrarbl HaOMIONEHHI 3amuChIBAlOT B
Tabnuiy. Hanuune wim oTcyTCTBUE KOATryasSIUU OTMETHIIN 3HAKOM «» HUITH «-»

3[IEKTPOIHT KC1 K2504 Ki[Fe(CN)s] | BaClz AlClz

KOarVIAITHA

Paccuutars Koaryaupyrouryo CiocOOHOCTh EKTPOIUTOB 1o npasuiy Hlynbua-Iapau.
Koumponvuwie 6onpocwi:

1. Yro Ha3pIBaeTCs TpaHuIleil pasaena daz?

2. Tlo kakomy npu3HaKy KiIacCU(UIMPYIOT TpaHuIlbl pazaena ¢as3? [IpuBenure npumMepsl.

3. Kakue (axropsl BIMAIOT Ha BETMYUHY TOBEPXHOCTHOTO HATSHKEHUS KUAKOCTEH?

4. Kakyo 3aBUCUMOCTb BBIPAKAET U30TEPMa MOBEPXHOCTHOTO HATSHKEHUS ?

5. Ilouemy ancopOrust ABISETCS CaMONIPOU3BOJIbHBIM Iporieccom? Kak sKCiepuMeHTaNbHO ONpeaeseTcs
BEJIMYMHA aICOPOIMU U3 pacTBOpa Ha TBepAOM azfcopOente? [IpuBenute ypaBHEHHE IS pacyeTa
BEJIMYMHBI aJICOPOIIMH U3 pacTBOpa.

6. UTto Takoe CTEneHb AUCIEPCHOCTH?

7. Kak xinaccuuiupyrorcest AMCIepCHbIe CUCTEMBI TI0 pa3Mepy YacTHLl AUCTIEPCHON (a3bl?

8. Kak knmaccuuuupyiorcst AUCIepCHbIe CUCTEMBI TI0 arperaTHOMY COCTOSIHHIO TUCTIEPCHOM (a3bl U
nucriepcuoHHoU cpenbl? [IpuBeauTe mpuMepbl MEIUKO-OMOIOTHYECKOTO MPODHUIISL.

9. O6BsACHUTE, TOUEMY OCMOTHUYECKOE JIaBJICHHE KOJUIOUIHBIX PACTBOPOB MEHSIETCSI BO BpEMEHH?

10. Kakue sneKTpoKMHeTUYEeCKUe SIBJICHUS HAOMIOAAa0TCs IPYU MEXaHUYECKOM MEPEMEIICHUH: a) YaCTHII
JHMCTIEPCHOM (ha3bl OTHOCUTEIHHO AUCTIEPCHOHHON Cpebl; 0) TMCIIEPCHOHHON Cpe/ibl OTHOCUTEIHHO
YaCTHIl JUCTIEPCHOM (ha3pl?

11. [IpuBeauTe mpuMepsl MPAKTHUECKOTO UCIIOIB30BaHuUs deKTpodopesa, MoTeHIMAaNa TeYCHUS U
MOTEHIMAIa CEIUMEHTALNH.

12. Kakumu cBOMCTBaMH JIOJKEH 001a/1aTh 0CAI0K, YTOOBI €0 MOXKHO OBLJIO MenTu3upoBarh? KakoBbl
BHENIHUE MPU3HAKK NenTu3annn? Kakue ocajky He MEeNTU3UPYIOTCs?

JlabopaTopHoe 3ansiTue. PenieHne cCMTYallMOHHBIX 3a/1a4.

1. Onpenenanre Beauuuny aacopouuu kucjaorbl C8H17COOH Ha moBepXHOCTH BOIHOI0 pacTBOpa
npu 10

ic
, €clIi MaccoBas 10J11 KUcioTel B pactBope 0,005%. [ToBepXHOCTHOE HATSKEHUE YMCTOM BOJIBI M pacTBOpa
IIPU 3TOW TEMIepaType paBHbI COOTBETCTBEHHO

7422 - 107 1 57,0 - 107 Tl

Pemenue:
1. ns pacu€ra aacopOiuu [' Ha TOBEPXHOCTH PacTBOpPA BOCTIOIb3yeMcsl ypaBHeHHEM [ nOOca:

1. Hdna pacuséra agcopbmmm [ Ha DOBEPXHOCTH pAcTEOpPa BOCIIOIB3VEMCH

vpaeHenneM [ wboca:
Ac € o3_g; C
[=_20 € __ %1-0g C
AC RT C;—C; RT
B wpapnmenmmn [Iu0Obca pemmamma C2 03Ha9aeT MOMAPHVID KOHIIEHTPAITHEO KHCIOTEL
C1 =0 (=mcTaz =ogza).

2. Cywurasi, 4TO TJIOTHOCTh Pa30aBJIEHHOTO PAacTBOpa KHUCIOTHI OKOJIO 1 T/Mi (T.e. Takas e, KaKk U BOABI),
HCIIONB3ys 0% KHUCIOTHI, HaxoauM, 4yTo B 100 M pactBopa conepxkurcs 0,005 r kucnorsl. MonsipHas macca
KHCJIOTBI paBHa 158 1/MOJTb, TO3TOMY MOJISIpHAs! KOHIICHTPAIIHsI pacTBopa OyneT:



— 111341 _ 005 _ 4 ;
Cu= Mrmn Voors 1581 3.16 - 10 * mMoms/mL

2. DKCTIEpUMEHTAIBHO YCTAaHOBJICHO, YTO MaKCUMabHast BenuunHa afcopouuu [TIAB (M = 60 r/monb)
HEKOTOPBIM aJicopOeHTOM cocTaBisier 5,0

10° mMomsT.

. Benmmuuna K pasna 0,06 monb/n. Kakast macca (B rpaMmax) BeliecTBa aacopOMpoBaiach IByMsl TpaMMaMH
JTAHHOTO aJIcCOPOEHTa U3 pacTBOpa, €CIIM paBHOBecHas1 KoHIeHTpanwus [IAB crana pasua 0,1 monbp/n?

Pemenne:

1. PaccauteiEaem eemmauny agcopoumH ITAB no vpapmenmwo JlsHramopa:

C
F—l"mm

T=50-103 —2—=3.125 - 10 (Mo’

0,06+0.1
2. Komm=ecTteo agcopOMpOBAHHOIO BEINECTEA Ha agcopbeHTe Maccoii 2 r Ovaer B 2
paza DOIRINE:
nmag =3.125 - 10 moaeT - 2r=6.25 - 107 Mome
3. Macca agcopOHpoEaHHOro BemecTBa OVOET paBHA:
mmae=1TM =625 -107-60=0375r

3. Konnmowaueldi pacTeop (THIPO200L) ODOMVAHMH mpH cMenmeamuu 10 am 001 M
pacteopa Na3zAsO4 1 20 s 0,013 M pacteopa AgNOs.

. HanummTe vpaBHEHHE pEakIHH H ONPEJeIHTe, KAaKOoH H3 NPOAVKTOE pPEeaklHH
0bpazveT THIPO20IL.

2. PaccmmrafiTe, Kakoe W3 HCXOJHEIX BemecTE — NaiAsO4 mmm — AgNO3 pagmo B
H20BITKE.

3. Hanummrte dopMyIy MHIETIEI O00PAaz0BABINETOCA 3078, VELEHTE 3apdag
KO/ITOHZHOH 9acTHUEI (TPaHVIIEL).

Pemenne:

1. NazAsO4 + 3AgNO: = AgiAsQOy + 3NaNO: rugpozons obpazver Ag:zAsOs, T. k.
M7I0X0 PACTEOPAETCA B BOJE.

2. PaccuuThiBaes, Kakoe H2I HCXOOHEIX EBEeIIecTE BE34T0 B H30BITEE, I8 3TOTO
HAXOOHM H9HCIO0 MOIb 3KEHEAICHTOE KAKIOT0 H3 HCXOOHEIX EBemecTE. n3k(e -pa) =
V-Crfsge, Toe V — obwem pacteopa, m; CM — MomdpHad KOHUEHTpaUHA, MOIBT; fme —
SHCI0 3KEHEBATEHTHOCTH EBemecTBa. fae (NaiAs04) =3, fu (AgNO3) = 1

nax (NazAsQ4) = 10-10 -0.01-3 = 3-10~* moms

nak (AgNO3z) = 20-10-% -0,013-1 = 2,6-10~* moms.

B nz20prTRe B2aT NazAsO4.

3. dopMyaa MmEmenTEI 3078 apceHaTa cepebpa{ m [ Agi: AsO4 Jn AsO4 3(n —
x)Na® }*~ 3xNa™ IToTenmmatonpesenmomunu woHamu ([10H) seamorcs AsO4 -, T. x. oHE
BE34TH B H20BITEEe. 33p4l KOUIOHIHOH YacTHIE — OTPHIIATEIBHEIH.

JlabopatopHoe 3ansitue. KOHTpPOJIBHBII cpe3.

1. PaccuuraiiTe moporn KoaryJsiuuu 3J1eKTPOJUTOB ISl 3051 As2S3, ecau mis koaryasauuu 20 Mo
30u1 Tpedyerca 2,4 miu 0,5 M pacrBopa NaCl, uam 0,8 ma 0,036 M pacreopa MgCl2, uam 0,2 ma 0,01
M pactBopa AICI3. Yka:xxure 3HAK 3apsAaa KOJIJIOUIHOH YACTUIIbI.

Pewienue:

25



26

Tlopor xoarvaauuu 3nekTpoauTa Cm paccauTaeM 1o dopmviae

¥
C aT—Ta v3.1—':a|

Che = |
" V]D.-Iﬂ + VJ.-!_T:!. -

Crx (NaCl) =

0.5-2.4 . .
————=0_0536mone/1 = 33,6 MM0IETI;
20424

0.8-0,036 . ._
otos =0.00138mome/m= 1,38 apvoms/m;

Cox (MgCl2)=

Co (AICI)= 222229 9 .10 voms/n = 0.099 ynvoms/n

Z0+0.2

3Hak 3apsaga KOHHOHI[HOﬁ qaCTHUlbI 30J1d — OTpI/II_IaTeJIBHbe/’I, T. K. C YBCIIMYCHUCM 3apsia KaTUOHA
QJICKTPOJIMTA IMOPOT KOAryjidiuu YyMCHbIIACTCA.

2. [Topor koaryJisiiiuv OTPULATEIHHO 3aPSIKEHHOT0 IMAP030Jsl METAUIHYECKOI0 30J10Ta Mo
neiicteueM NaCl paBen

3.9-102

C nomomsto npasuna Hlynsue-I'apau paccunraiite moporu Koaryisiiiiu, BEI3bIBAEMOMN CIIENYIOIUMU
IEKTPOIUTAMU:
K2504, MgClz, MgS04, FeCls, Fex(S04)3.

Penrenmne:

Koarymsnuio oTpunarenbHO 3apsHKEHHOTO THAPO30JS 30JI0Ta BBI3BIBAIOT MPOTUBOMOHBI, T. €. KaTHOHBI
anekTponuToB. CornacHo npaBwiny Ilynena-I'apau mopor koarynsmuu 0OpaTHO TPOIOPIIMOHANICH 3apsiTy
MIPOTUBOMOHA B IIECTOM CTENEHHU.

IOna NaCl (zapasg Na = +1) mopor koarvmamme coctaemger 3,9-10moms/m; Ka2SO4 —
npotueonon K¥, mopor xoarvasmmu Tot ke 3.9-10°4/1% = 3.9.10% moms/m. MgClz m MgSO4
— mpoteeomoH Mg, mopor paeem 3.9-10%2% = 6.0-10* mome/m; FeClz m Fea(SO4) —
mpotueoHoH Fe'”, mopor paeem 3.9-102/3% =535-10" mMome/n

3. K 60 mm pacteopa VECVCHOH KHCIOTEI C KoHUeHTpaumeH pacteopa 013 momsn
Jobaemnm 3 T agcopbenTa H B30oxTamm. llocnme mocTHoHeHHA paEHOBECHA IpoODY pacTeEopa
oosémom 10 MO OTTHTpoBAIH pacTEOpoM THOPOKCHIA HaTpHA ¢ kKoHnentpaumed 003
mone/1. Ha tuTpoRamme zatpadeno 20 mn TuTpauTa. PaccauTafiTe BeMHYHMHY agcopbItHH
VECYVCHOH KHMCITOTEL

Pemenne

1. Hafinggm paEHOEECHVEID KOHIIEHTpAallMd pAcTEOPA VECVCHOH KHCIOTEL IO

pesviIkETaTaM THIPOBAHMA
C(NaOH)-ViNaOH)

Cpae(CH3COOH) = v (CHyCOOH)
0,0520 ,
Cpaza(CH3COOH) = — —= 0.1 moms/n
2. PaccauTeIEaeM EEIHYHHY 3JCOPOIHH VECVCHOH KHCIOTEI IO hopMyIIe:
[(CH:COOH) = ZBOM —(C . — Cpama) Vaer/m = (0,15-0,1 )-0.6 = 0,001
My e opé

T(CH:COOH) = 0.001.

4. lucniepcHasi cCUCTeMa ¢ ra3000pa3HOM JUCTIEPCUOHHOM cpenon
1. mena

2. cycnieH3ust

3. SMyJbCHUsA

4. a3p030J1b
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5. IloHMKkeHHe CTeNEeHU AUCIIEPCHOCTH 30JIEH, IIPUBOAILEE K II0TEPE CEAUMEHTAIMOHHOW YCTOMYUBOCTH U
paspylIeHHIO 30JIeld C BbIIEJICHHEM JUCHEepCHOM (a3pl B BHIE ocaaka Wid (IIOKYIATa (PBIXJIOro
XJIOIILEBUAHOI'O arperara) Ha3aBaeTcs ...
1. 3acTynHeBaHuE
2. KoalepBanus
3. Koaryssiuus
4. reneoOpa3oBaHue

6. Koarymsuus ruaposzonst xkenesa(lll) oobemom 10 mn HacTynwma mpu 100aBICHHM K HEMY pacTBoOpa
cynbdara HaTpust 00beMOM 2 MII ¢

C(Na2804)

=0,00125 monp/n. BeraucnuTe KoaryJlImpyomnyto criocOOHOCTh IEKTPOIUTA.
1. 0,000208 momnn/1

2. 4,8 a1/Mmmoab

3. 0,00041 momab/n

4. 2,43 1/MMOab

7. K 60 mi pacTBopa yKCyCHOM KHCJIOTHI ¢ KOHIIeHTparuei pactBopa 0,1 monb/n mobasunu 3 T amcopOeHTa
u B30ontamu. Ilocne goctuxenus paBHoBecusi MpoOy pacTBopa 06bEMOM 10 MII OTTUTPOBAIM PACTBOPOM
rUApoKcuaa Harpus ¢ KoHmeHTtpamuwer 0,05 monb/n. Ha tuTpoBaHme 3arpadeHo 15 M TuTpaHTa.
PaccuunTaiiTe BenuuuHy ancopOUn YKCyCHOM KHUCITOTHI.

1. 0,033 Momb/n
2. 0,005 mons/T
3. 0,75 monb/T
4. 2,43 MMOIB/T
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. BblyuuTb KOHCIIEKTHI JIEKIIUH 1O TEME.

2. TlonroroBuThCs K TaOOpaTOpHOI padoTe. 3anmodHUTE J1a00PaTOPHBIN KYpPHAII: OITUCATh XOT
BBITIOJTHEHHSI pa0OThI, ypaBHeHUs peakiuuii. OTBETUTh MUCHMEHHO Ha KOHTPOJIbHBIE BONPOCHL. [locie
BBITIOJTHEHHSI JTa0OpaTOPHOI pabOThI BHECTH B JTaOOPATOPHBIN KypHAI HAOIIOACHUS U BBIBOJIBI 110
MIPOBEICHHBIM OIBITAM.

3. U3yunTh MaTepuasbl TEMBI.

4. OTBETHTH Ha BOIIPOCHI JIsA CaMOCTOSITEIIHLHOM IIOATOTOBKH.

1. Uro Ha3pIBaeTcs rpaHuueii pasaena ¢pas?

2. Ilo kakomMy NpU3HAKY KJIacCH(PUUMPYIOT rpaHuIbl paszaena ¢as3? IlpuBegure npumepsl.
3. Kakue ¢akTopbl BJAUSIOT HA BEJIMYUHY MOBEPXHOCTHOIO HATSIKEHUS JKUAKOCTE ?

4. Kaky1o 3aBHCHMOCTD BbIpakaeT H30TepMa NOBEPXHOCTHOI0 HATSKeHHUs1 ?

5. ITouemy axcopOuMs sIBJIsIETCS CAMONPOU3BOJILHBIM Npoueccom? Kak 3kcrnepuMeHTaIbLHO
omnpenessieTcsl BeJJMYNHA acOpOIUM U3 pacTBOpa HA TBepaoM ajacopOenTe? IlpuBenure ypaBHenue
JJIsl pacyeTa BeJIMYMHBI a1cOpPOLMH U3 pacTBopa.

6. Onpenenuts BeJuuuHy agcopounu neaaproaoBoii kKucaotbl C8H17COOH c ee cogep:kanueM B
pactBope 50 Mr/11, ec/ii NOBEPXHOCTHOE HATSAKEHHE UCCJIelyeMOro pacTBOpPa paBHO

57.0-10°H/
, @ TIOBEPXHOCTHOE HaTsHKEHUE BOIbI — 74,22 MH/Mm.
7. PaccuuTaiiTe BeJuunHy agcopounu ¢genosia npu 20
iC

, ecIu KoHIeHTpanus usMensercs ¢ 0,0625 mons/a 1o 0,0156 Monw/n, a TOBEpXHOCTHOE HaTsKEeHUE C 43,3
10

“Him
o 53,2-10

“Him



8. OnpenenuTs 3HaYeHHE BEJIUYUHBI acopOouuu npu 15
’C
JUISL BOJTHOTO pacTBOpa aleToHa, cojepskamiero 29 r/i aneToHa, eclii IOBEpXHOCTHOE HATSKEHHUE pacTBOpa
59,4.10
“Hiu
, a TIOBEPXHOCTHOE HATsHKEHUE BOJBI paBHO 73,49 MH/M.

9. Beruncaure aacopOnm0 MacJasiHOH KHCJI0ThHI HA IOBEPXHOCTH pa3/iesia pacTBOpPa ¢ BO3LYXOM NpH
koHueHTpanuu 0,1 kMob/M3, ec/iM NOBEPXHOCTHOE HATSKeHUe BOAbI paBHO 75,49 mH/m, a
NOBEPXHOCTHOE HATSIZKeHHEe PACTBOPAa KHCJIOTHI PH TOii ke Temneparype paBHo 58,6 mH/m .

10. PaccuuTaiiTe NOBEPXHOCTHYI0 AKTUBHOCTb H30MACJISIHON KUCJIO0ThI, €CJIU €€ KOHIeHTPauust
u3-mMensiercs ¢ 0,25 moans/a 1o 0,125 mosb/J1, a moBepXHOCTHOE HaTsizkeHHe ¢ 47,3 10 54,3 mH/m.

11. Yro Takoe cTeneHb JUCHEPCHOCTH?

12. Kak kjaaccu(puuupyloTces JUCHEPCHbIE CHCTEMBI [0 pa3Mepy YacTHll AUCHepCcHOil ¢a3bl?

13. Kak kiaccupuuupyroTcs JUCIEPCHbIE CUCTEMbI 10 ATPeraTHOMY COCTOSTHHIO TUCTIePCHO (a3bl 1
aucnepcuoHHoi cpenbi? IlpuBennTe npuMepbl MeIMKO-0HOJOTHYECKOTr0 MPoduiis.

14. O0bsicHUTE, TOYEeMY OCMOTHYECKOE JaBJIeHHe KOJUIOUIHBIX PACTBOPOB MEeHsIeTCSl BO BpeMeHu?
15. llpuBenute npumepsbl KC, ABISIOINXCHA HEIIEKTPOIUTAMHU; COJSAMH, B COCTAB KOTOPBIX BXOAUT
KOMILICKCHBIN AHMOH, KOMILICKCHbIN KATHOH.

16. CoBMelleHHbIE PABHOBECUSI M KOHKYPHPYHIOLIHE NMPOLECCHl PAa3HBIX THIOB, NMPOTEKaKOIIHe B
OpraHu3Me B HOpMe, IPH MATOJOTHMH M MPH KOPPEKINH NATOJOTMYECKHUX COCTOTHMI.

17. UHepTHBIE U JIAa0WIbHbIE KOMILJIEKCHI.

18. OcreoTponmHOCTh MeTALI0B. Peakumu, Jiexkaiue B 0CHOBe 00pa30BaHMsl KOHKPEMEHTOB: YPaTOB,
okcaJjaroB, kapoOoHaroB. IIpumeHeHue XJopHAa KaJdbUMs U CyJb(ara MarHusi B KadecTBe
aHTH/AO0TOB.

19. IHoaroroBuTHCSH K NHUCbMEHHOM KOHTPOJILHOM pabore ¢ 3J1eMeHTaMH
TeCTHPOBAHUA/KOHTPOJILHBII cpe3.

Tema 3. Knaccupukauuss 1 HOMEHKJIATypa opranuyeckux coennnennii. Usomepusi. Mexanuszmsl
peakuuii B OpraHu4ecKoii XuMmuu
(YK-8)
Jlekumus.
Jlexuus-Buzyanuzauua. Kiaccuduxanuss U HOMEHKIATypa OHMOJOTMYECKH BaXXHBIX OPraHUYECKUX
coequHeHnii. CTpoeHHe OpraHMYeCcKuX coenuHeHur. M3omepusi opraHu4ecKkux CoequHEeHn. MexaHu3Mbl
peaKuMii B OpraHu4eCKON XUMHUH.
[Tonu- u reTepoyHKIMOHAIBHOCTh KaK OJWH M3 XapaKTEPHBIX MPU3HAKOB OPraHMYECKUX COCTUHEHHUH,
YYacTBYIOIIMX B MpOIECCaxX >KU3HEAEATENBHOCTU U MCIOJIb3YEMBIX B KAau€CTBE JIEKAPCTBEHHBIX BEIIECTB.
OCOOEHHOCTH ~ XMMHMYECKOTO  TOBEACHUS  IMOMU- M TeTepo(yHKIMOHAIBHBIX  COCIMHEHUIL:
KHUCJIOTHO-OCHOBHbBIE CBOMCTBa (aM(ONUTHI), IMKIM3AIMUSA M XelarooOpazoBaHue. BzaumHOe BIHMSIHUE
(GyHKUIMOHATIBHBIX TPYIII.
JlaboparopHbie padoThbI.
JlabGopaTopHasi padora. U3yuyeHne XuMH4YeCKHX CBOMCTB rerepo(pyHKIUOHAJIBHBIX COeIMHEHMH.
Hean padoThI: U3YYHMTh KHCJIOTHO-OCHOBHbBIE " xeJ1aTo00pasyromnue CBOIICTBA
rerepopyHKIHMOHANbHBIX COeHHECHHUM.
PeakTuBBI: CcAIMIMIOBAsi KHCJI0TA, aleTHJICAJTULINIOBAS KHCJIO0TAa, BUHHasi KHCJI0Ta, S5 %-HbIi
pacTBOp ruapoxcuaa kaaus, 10 %-Holil pacTBop ruApokcuaa HaTpus, S %-Hblil pacTBOp cyabpara
Me/I1; HACBIIEHHBIH PacTBOP rHAPOKapOoOHaTa HATpHs, OpoMHast Boaa, S Y%-Hbli pacTBop (peHou1a; 1
%-Hbl1ii pacTBOp XJuopuaa xkeiae3a (II); mosounas kuciaora.
O6opynoBanue: MWTATUB ¢ TPOOUPKAMHU, CIIUPTOBKA, TPOOUPKOIEPIKATENb, CITMYKH.
Ortuer 0 padore
Omnbrt 1. ITosyyenne cosieil BHHHON KHCJIOTHI.
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Omnpit 1.1. B npooupky nomemart 0,5 mu 15 %-Horo pacreopa BuHHOM KucJa0ThI U 0,5 M1 5 %-Horo
PacTBOpPa rMAPOKCHIA KAJINsl, HHTEHCHBHO BCTPSIXHBAIOT.

HaOnronenns: (yka3aTh NPU3HAKHM NPOTEKAHHUSI pPeaKIMM: NOSIBJICHHE 0CA/Ka, ero user u ¢opmy;
BblJeJICHHE ra3a; pa3orpes NpoOMpKH; M3MEHeHHe OKPACKH PACTBOPOB; MOSIBJCHHE XaPaKTEPHOIO
3amnaxa).

Harnmmure ypaBHeHHE peakuuu.

OmnbiTt 1.2. K nmonyyennomy B ombiTe 1.1 pacrBopy ¢ ocaaxom nodasuiaum 10% - HbIl pacTBOp
THAPOKCHAA HATPHUSA A0 IOJHOIO pacTBOpeHHsi ocaaka. OOpa3oBaBHIMIC PacTBOpP ABOMHOM
KAJMi-HATPHEBOI COJIM BHHHOI KHCJIOThHI (CErHEeTOBOM COJIM) MCMOJIbL3YIOT j1ajiee B onbITe 2.
Habnionenus: (yka3aTb NpU3HAKK MPOTEKAHUS PEaKLMU: MOSBICHUE 0CAJIKa, €ro IBET U (popMy; BbIIEICHHE
rasza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBIECHUE XapaKTEPHOTO 3araxa).

Harnmmure ypaBHEHHE peakuuu.

OmnbIT 2. O0pa3oBaHne XeJATHBIX KOMILJICKCOB.

OnsiT 2.1. B npoOupky mnomMemialOT HECKOJbKO Kameab S %-HOro pacrsopa cyjabdara Meau,
JN00aBJSIIOT PACTBOP THAPOKCHUIA HATPHUS J0 BbINAJAeHUsi rojyooro ocaaka. K odpazoBaBmemycs
ocaaky ruapokcuaa meau (I1) 106aBJIAIOT pacTBOpP CErHeTOBO COJIM, NMOJYy4eHHOH B om.1.2.
Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEaKIUK: MOSIBICHHE 0Ca/IKa, ero 1BET U (hopMy; BbIIEICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3araxa).

Harnmmure ypaBHeHMs peakuui

OngoIT 3. CBolicTBa CATHIMJIOBOM M ALETHJICAJUIIHIOBOH KHCJIOT.

OmnbiT 3.1. Ha npeaMeTHOE CTEKJO NMOMEIIAKT HECKOIbKO KPHCTANIOB CAJMIMIOBOI KHCJIOTBHI H
A00aBJISAIOT OJHY KAIJII0 HACBILLICHHOT0 PACTBOPa rHAPOKapOOHaTa HATPHSI.

Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEaKIUK: MOSIBICHHE 0Ca/IKa, ero 1BET U (hopMy; BbIIEICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3a1axa).

OmnsiT 3.2. B cyxyw npooupky nmoMemarot 0,5 r caJuIMI0BOH KHUCJIOTHI M OCTOPOKHO HAIPEBaIOT
HHUKHIOI0 YaCTh MPOOMPKH.

Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEaKIUK: MOSIBICHHE 0Ca/IKa, ero 1BET U (hopMy; BbIIEICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3a1axa).

Hamnumure paBHeHue peakuyu.

OmnpIT 3.3.0npenenenne GpeHOIBLHOTo pparMeHTa B MOJIEKYJI€ CAJTUIIUIOBOI KUCIOTHI.

B oany mnpobupky mnomemator 0,5 © camuIMIOBON KHUCIOTB, B JAPYIYIO Takoe e KOJIUYECTBO
alleTUICATMIIMIIOBOM KUCIIOTHI, B KQXIYI0 MPOOUPKY A0OABHUTH 1O 1 MJI BOJBI, XOPOIIO BCTPsIXHYTh. [Tocne
BCTPAXUBAHUSA B KQXKIYI0 IPOOUPKY N00aBUTH | - 2 Karmu OpOMHO# BOABI.

Habmronenus: (yka3aTb NpU3HAKK MPOTEKAHUS PEaKLUU: MOSBIECHUE 0CAJIKa, €ro IBET U (popMy; BbIIEICHHE
rasza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PaCTBOPOB; MOSABIECHUE XapaKTEPHOTO 3araxa).

Harnmmure ypaBHEHHE peakuuu.

OmnbIT 3.4. 'napon3 aneTHJICAJIMIHIOBO KHCIOTHI.

B onHy npoOupKy MOMECTHTHh HECKOJIBKO KPUCTAJUIMKOB CAJMLUIOBON KHUCIOTHI, B JPYTyI0 TaKoe Ke
KOJIMYECTBO AalleTUJICATUIIUIOBON KHUCIOTHI, B KaXKIYIO MPOOUpPKY A00aBUTH mo 0,5 My BOIBI, XOPOILIO
BCTPAXHYTH. [locie BCTpsiXxuBaHus B KOKIyI0 TpoOUpKy godaBuiu xmopua xkenesa (I11), ormeuaror okpacky
pacTBopa B KaXkJ10i MpoOupKe, MOCIIe Yero HarpeBatoT MPOOUPKH 10 KUTICHHUS.

Habnionenus: (yka3aTb NpU3HAKK MPOTEKAHUS PEaKLMU: MOSBICHUE 0CAJIKa, €ro IBET U (popMy; BbIIEICHHE
rasza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHUE XapaKTEPHOTO 3araxa.

Hanumure ypaBHeHUe peakiyu.

OmnbiT 4. KauecTBeHHasi peaknys a-rTHAPOKCHKHCIIOT ¢ XJopuaoM :xeqaes3a (I1I).

B npo6upky nmomemator 0,5 mi 5 %-Horo pactBopa ¢enona u 1o6apmusior 1...2 kamm 1 %-Horo pactBopa
xiopuaa xene3a (II). Ormeuaror M3MEHEHHME OKpacKHd pacTBopa. 3areM A00aBISIOT K OKpPAIICHHOMY
pactBopy | — 2 Karim MOJIOYHOM KUCIIOTHI.

Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEaKIUK: MMOSIBICHHE 0Ca/IKa, ero 1BET U (hopMy; BbIIEICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3a1axa).

Harnmmure ypaBHEHUS peakLUi.
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Konmponvnvie 6onpochwi:

1. Yro Takoe MeTaI0-IUTragIHbIi roMeocTas?

2. Harmummre cTpykTypHBIE (DOPMYIBI IPEMapaToOB, UCTIOIH3YEMbIX B XEIaTOTePAITHH:

1) rexcaxmnopormatuHar(1V) kamus

2) uuc-puxsnopoauammuniuiatusa (11)

3. Harmumure cTpykTypHyo ¢hopMylly KOMITIEKCca YHUTOJA ¢ KaThoHoM kaamus (1)

4. OOpazyeT 1M CcaluIUIOBas KUCJIOTAa OKPANICHHBIH KOMIUIEKC C KaTHOHOM kene3a? A OeH3oiHas
kuciora? OTBET MOSICHUTE.

5. Hamumute (opMynsl CanMIUIOBONH KHUCIOTHI M €€ MPOU3BOAHBIX: ACHMUPHUHA, METUJICAIHIINAIIATA,
M-aMUHO CAJIULIUIIOBOM KUCIOTHI. YKaXXUTE UX MEIUIIMHCKOE 3HAaYCHHE.

6. Hammummre dopmynbl cyab(paHUIOBOM KHUCIOTHI U €€ NpPOM3BOAHBIX: Cynb(aHmnamMuaa, anbpOynuna,
cynbduauHa. YKaKUTe X MEAUIIMHCKOE 3HAYCHHE.

7. Hanmmure ¢hopMyinbl 1 METUIIMHCKOE 3HAYCHUE TIapalieTaMosia, aHeCTe3uHa, HOBOKAMHA.

8. B xematorepanuu i1 BBIBEJACHHMS KAaTMOHOB MEAM M3 OPraHM3Ma HCIOJIb3YeTCs NEHULMUIAMUH.
Hanumure dhopmyny ero xenaTHoro KOMIUIEKCa ¢ KATHOHOM MEJTH.

JlaGopaTopHoe 3aHsiTue. PelieHue CUTyallMOHHBIX 3a/1a4.

1. IlpomyKThl pacuiernyieHusl TIMKOTeHa B MbIIIIaX — MUPOBUHOTPAHAS U MOJOYHas KucioTa. Hanmuimmre
ux (opMynbl M Ha3zBaHUS MO MeXIyHapoAHOH HOMeHKiarype. HamummTe s Kaxaoil KHCIOTHI
CTPYKTYpHBIC (DOPMYJBI M Ha3BaHHS BCEX BO3MOXKHBIX CTPYKTYPHBIX W MPOCTPAHCTBEHHBIX H30MEPOB H
rOMOJIOTOB, UMEIOIUX Ha 2 aToMma yriieposa OosbIie.

2. B xakoMm M3 Ha3BaHMU JOMyIIeHA OIMMOKA: 2-TUApPOKcHOyTaHamb, 1-metunOyraH; 1-okco-2- OyTaHOI;
3-runpokcu-2-0yTaHoH;, 2-meTwnOyTaH; 2,3-Oyranauon; 2,2-ITUMeTUIOyTaH; 2,3- nuMeTWIOyTaH.
Hanmummre ¢popmyny 3Toro coenuHenus (COeIMHEHN) U JaiiTe MpaBUIIbHOE Ha3BaHUE.

3. OtBewaroT JM  TOpaBWIaM  COBPEMEHHOW  MEXIYHAPOAHOM  HOMEHKJIATypbl  Ha3BaHMS:
«2-MeThI-4-0yTaHOI», «2-METUI-3-3THIOYTaH», «3-METUIOyTaH»?

a) Ha3BaHME JJaHO MPABMIBHO; 0) HETPaBUIIHLHO PACIIOIIOKEHBI COCTaBHBIE YAaCTH HA3BAHUS,

B) HEMPAaBUIBHO BRIOpaHa HyMEpaIus; T') HEMPAaBWILHO BBIOpAaHA T1aBHAS IICTIb.

Ecau Bel cunrtaere, 4T0 Ha3BaHUE TaHO HEBEPHO, COCTABBTE NPABUIIBHOE HAa3BaHUE.

4. Hamumute ¢opmMyiny g-aMHUHOMACISHOW KHUCIIOTHI, BBHITIONHSIONICH B HAIIeM OpraHu3Me poib
Heiipomennatopa. Hamummre ¢Gopmyly ONTHYECKHM aKTHMBHOTO HM30Mepa 3TOro coequHeHus. M3o0pasute
(dhopMyIIBI ABYX SHAHTHOMEPOB 3TOTO U30Mepa; Ha3oBUTe ux no D, L-HoMeHkmaType.

5. a-AMHHOKHCIIOTBI, OTHOCSIIHMECS K Pa3HbIM CTEPEOXMMHYECKHM pslaM, pa3IMyaroTcs mo BKycy. Tak,
D-mytamuHOBas (2-aMMHONEHTaHIMOBAsi) KUCIOTa O€3BKycHa, a €€ SHAHTHOMEpP HMeEeT BKyC Msca.
[TosToMy L-mIyTaMHHOBYIO KHCIIOTY, MOJTYYae€MYyH THAPOJIM30M KIECWKOBHHBI MIIEHUIIbI, TPUMEHSIOT B
BUJE HATPUEBOM COJNM B KaueCTBE BKYCOBOMl [100aBKM K TMHUIIEBBIM KOHIIEHTparaMm. M3o0pasure
CTPYKTYpHbIE (POPMYJIbI ITUX YIHAHTHOMEPOB.

6. Harmmmure ¢opmyny u Ha3BaHHE TPETUYHOTO CIHPTA, COAEpIKAIIero 5 aToMoB yriepoaa. Hamumure
(dbopMysbl U Ha3BaHUA TPEX CTPYKTYPHBIX MU30MEPOB 3TOTO COEIUHEHUS: MO CTPOSHUIO YIIIEPOAHOMN LEeNH,
M0 TOJIOKEHUIO (YHKIIMOHAJBHOW TpyNmbl M MO (YHKIMOHAIBHOM Tpymme. SIBiseTcs M HCXOAHOE
COeIMHEHNE ONTHYECKH akTUBHBIM? Ecnu na, To Hanmumute GopMysbl ABYX €ro SHaHTUOMEPOB; Ha30BUTE
ux no D, L-Homenknarype. Eciu HeT, 00bsICHUTE, TOYEMY.

7. TlpoaHanmu3upylTe CTpOEHHE CIEAYIONINX COCAMHCHHM: TEeHTaHaIb, 2-METHWIOyTaHab, OyTaHOBas
KHCJIOTa; |-meHTaHon; 2-meTwi-2-OyTaHoi. PacrmonokuTe 3TH COEIMHEHHsT B P 10 YBEIWYEHHUIO
TeMrnepatypsl kutnieHus. [TosicauTe cBoi BBIOOD.

8. TlpoanamusupyiiTe CTpOEHHE CICIYIONIMX COCAMHCHMI: TEHTaH; TeKcaH; METWJIOyTaH;, MpOIaH;
JUMETHIIPOnaH. Pacmonoxkxure ux B psij M0 YBEIMYCHUIO TEMIIEpaTyphl KureHus. [loscHuTe cBOI BEIOOD.

9. B opranusme npoTekaeT peakLusi:
CH:-CH(NH:COOH — CH;=CH-COOH + NH:s

K kxakomy Kkiaccy 1o u3MEHEHHIO YHCIIa YACTHI] B XOJI€ PEaKIMH U M0 YaCTHBIM MPU3HAKAM MOXXHO OTHECTH
3Ty peakiuio?
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10. B moue 6onpHOTO (heHUITKETOHYpHEH o0Hapy)eHbl (peHnnananu — 6 Mmoub/a (Hopma 0,01 MMomb/in) u
€ro MeTaboNuT — GEeHUIMUPOBUHOTpaIHAs KucioTa — 4,9 MMob/1 (B HopMe oTcyTcTBYyeT). Kakast peakuus
MPUBOIUT K MPEBPAIICHUIO (PeHUIATaHuHA B (PEHUINUPOBUHOTPATHYIO KUCIIOTY, €CIIM U3BECTHO, YTO B HEM
NPUHUMAET yyacThue 2-0KCOoNeHTaHanoBas kuciora? Kakas aMuHOKHCI0Ta 00pa3yeTcsl B peaklui Hapsiy C
(beHUTIMPOBUHOTPATHON KUCIIOTOM?
JlabopatopHoe 3ansitue. KOHTpPOJBHBII cpe3.
1. [Ilpoananmm3upyiiTe CTpPOCHHE CIEAYIOIIMX COCAMHECHHWI: OyTaHOBas KHCJIOTa;, IICHTAaHAJIb,
2-MeTun0yTaHab. PacnonoxkuTe 3T COEQUHEHNUS B P 110 YBEJIMYECHUIO TEMIIEPATYPbl KUIIEHHUS.
2-MeTHJIOyTaHAIb TEHTAHAJb OyTaHOBasi KHCJI0TA
2. BeiOepuTe Te mpu3HAKH, KOTOPHIE JIeXkKAT B OCHOBE KJIaCCHU(PUKALMU OPraHMYECKUX COCTUHEHUH:
a) cTpoeHMe YIVIEPOIHOM 1enu; 0) npucyrcrBue (yHKIUOHAJIBHBIX FPYII;
B) KOJIMYECTBO aTOMOB yIJIEPO/Ia B MOJIEKYJIE; I') KOJIMYECTBO aTOMOB BOZIOPO/ia B MOJIEKYJIE.
3. Cpenu npuBEAEHHBIX HUKE COSIMHEHUH BbIOEpUTE TO, (POpMyJIa KOTOPOTO IPUBE/IEHA HEBEPHO:
2) CHy — CH —CHs _C;,O §) HiC —CH —CH:—CH:  ©) CH; —C=C—CH:
CIH ~H H:é _éH:

L

4. Coenunenus OyTaHaiab U OyTaHOH MPEICTABIISIOT COOOM:

a) M30MEPHI TI0 CTPOSHUIO YITICPOAHOM 1enu; 0) n30Mephl 0 (PyHKIIMOHATLHON TPYTIIIE;

B) T€OMETPUYECKUE M30MEPhI,  T') SHAHTUOMEPHI; 1) U30MEPHI IO TMOJIOKEHUIO (YHKIIMOHATHHON
rpynnst?

5. [Ilpoananm3upyiiTe CTpOCHHE CIEAYIOIIMX COCAUHECHMI: OyTaHOBas KHUCJIOTA; |-TICHTAHO,
2-meTnin-2-0yTaHoun. PacriooXuTe ST COSAMHEHUS B PSJ 110 YBETUYCHUIO TEMITEPATyPhl KUTICHHS.

2-MeTHI-2-0yTaHOJ 1-meHTaHO1 OyTaHOBasi KMCJI0TA

6. BeiOepuTe nmpaBmIIbHOE ONIpEIeTICHUE H30MEPOB:

a) COCIUHCHUA, UMCIOIIINC pa3HH‘IHBII>'I KauyeCTBCHHBIN COCTaB U PA3INIHOC CTPOCHUC,

0) coeAMHEeHMsl, UMEIOIINE Pa3IMUHbIN KOJIMYECTBEHHBIN COCTaB U Pa3IMYHOE CTPOCHUE;

B) COCMHEHHUsI, MMEIOIIHe OMHAKOBbIH KA4eCTBEHHbIH M KOJMYECTBEHHbIN COCTAB, HO Pa3JIMYHOE
CTpOeHMeE;

I) COCIWHEHMS, HMMEIOIIME OJMHAKOBBIM Ka4eCTBEHHBIH M KOJMYECTBEHHBIM COCTaB M OJMHAKOBOE
CTpOEHHUE.

7. OTBevaeT Jin MpaBUJIaM MEKIYHApOTHONH HOMEHKIIATyphl Ha3BaHUE «2-MeTUI-4-0yTaHom»:

a) Ha3BaHME JJAHO MPaBWIbHO; 0) HEMPABUIILHO PACIIONI0KEHbI COCTABHBIE YaCTH HAa3BaHUS;

B) HENIPABWJILHO BbIOPaHA HyMepaUMs; I') HeNPAaBUWJIBHO BbIOPaHa IVIaBHasI LelNb.

8. Cpeau mpuUBEAEHHBIX HUXKE COETUHEHNH BbIOEpUTE TO, OpPMysIa KOTOPOTO MPUBEIEHA HEBEPHO:

e

§) CH; —CHz —CHa —ciH
CH=C —CH, —CH;s B) CH; =CH: —CH: —Br

9. Coenunenust OyTaHOBasi KUCJIOTAa U METUIIOBBIN 3(pHp MPOMaHOBOW KUCIIOTHI MPEACTABIISIIOT COOOM:

a) W30MEpHl MO CTPOCHHWIO YIIEpOAHON 1enw; ©O0) u3oMepbl MO (YHKIIMOHAIBHOW TpyNnme; B)
TeOMETPUUYECKHUE U30MEPHI; T') SHAHTUOMEPHI; 1) U30MEPHI 10 TOJIOKCHHUIO (PYHKIIMOHAIBHOMN TPYIIIHI?

10. Beibepute npaBuiIbHOE ONpeieTieHUE aHA0O0IH3Ma:
a) CHHTe3 CJOXKHBIX MOJEKYJd H3 0oJjiee TNPOCTHIX, B pe3yjbTaTe KOTOPOI0 OCYIIECTBJSIETCS
o0pa3oBaHMe U OOHOBJIEHHE CTPYKTYPHBIX 3J1eMEHTOB KMBOT0 OPraHU3Ma;
0) COBOKYITHOCTh BCEX XUMUYECKUX PEaKIIMi B KJIETKaX, TKAHAX M OpraHax pacTeHUN U )KMBOTHBIX;
B) pPEaKINH pacraia BEeHIeCTB, MO-MaIaloNUX B OPTaHU3M C MMHIIEH, MPOTEKAIOIINE C BhIJE/IC-HUEM SHEPTUH;
I') XAMAYECKHUE PEaKIIUU, TPOTEKAIOIINE C YJacTHEM crielnpraecKkux 6eIKkoB — (PepMEHTOB.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. BblydynTh KOHCHEKTBI JEKIUHN 110 TEME.



2. TlomgroroButbcss K mnaboparopHoil paboTe. 3amoidHUTH JAOOPATOPHBIM JKypHAl: OINHU-CaTh XOJ
BBITIOJIHEHHST paboThl, ypaBHeHHMA peakiuid. OTBETUTh NMUCBMEHHO Ha KOH-TPOJbHBIE Bompockl. Ilocie
BBITOJIHEHHSI JIAOOPAaTOpHOIl pabOThl BHECTHM B JAaOOpPAaTOPHBIA >KypHal HAOMIONCHHS M BBIBOJBI 10
IIPOBEJICHHBIM OIIBITaM.

3. OTBETUTH HAa BOIPOCHI ISl CAMOCTOATEIbHONU OATOTOBKHU:

1. Hanumure ¢dopmyny usoseiinuna. HazoBure BemecTBO 1m0 MeKIyHAPOIHOH HOMEHKJIAType.
Hanumure 1Js1 Hero CTpPyKTypHble (opmMyiabl M Ha3BaHMs TIOMOJIOra, H30Mepa IO CTPOCHHIO
YIJIEPOJHOI Lenyu U u30Mepa Mo nojaoKeHn0 GyHKIUMOHAJIbHON IPyINIIbI.

2. B cuHTe3e mNpOTHBOTY0EpPKYJE3HOI0 JIEKAPCTBEHHOIO CpeAcTBa (THBa3naa MCHOIb3YyeTCs
BAHWINH: 4-THAPOKCH-3- MeToKcuOeH3aabaerua. Hanumure ero crpykrypHayo ¢popmysay. Hanummure
JJISl HeT'0 CTPYKTYPHBbIE (pOpMYJIbl H HA3BAHHUSA TPEX H30MEPOB.

3. Hanummure CTPYKTYpHbIe (OPMYJIbI CJIAeAyIOUNUX OHOJOTHYEeCKH AKTHUBHBIX COeJIMHEHUI:
4-3TOKCMAHWJINH ((peHeTHINH), 2-MeTHWIAMUHO-1- peHmnponanoa (3¢geapux);

2-ruapoKcH-2- peHIIITaHOBas (MUHIAIbHAS) KHCIIOTA.

4. MeHTOJ (2-M30MPONMWI-S-MEeTHIIUKJIOTEKCAHOJ) BXOAUT B cOcTaB npenapara «Baaumon». [lpu
OKHCJICHUHM MeHToJ/1a o0pa3yeTcsi MeHTOH. HanuiuTe cxeMy peakuu OKMCJIeHUS MEHTO0JIA. YKAXKHUTe,
K KaKOMY KJIAacCy COeIUHEHHMH OTHOCUTCH NPOAyKT peakuuu. Kakoe u3 coequHeHWil sABJsAETCS
BOCCTAaHOBHUTEJIeM?

5. B merabdosm3me a-aMUHOKHUCJIOT Y4aCTBYeT FOMOCEPHH (2-aMUHO-4-THAPOKCUOYTAHOBAsSI KM CJIOTA)
U ero JakToH. Hanmummnre ypaBHeHue 00pa3oBaHus JAKTOHA FOMOCEPUHA.

Hanumure cxemy peakumii KHCIOTHOTO THUIpOJIM3a aHECTe3WHa M HoBokamHa. K KkakoMmy Kiaccy
MIPOU3BOAHBIX KAPOOHOBBIX KHUCIOT OHU OTHOCSTCS?

7. a-I'napoKCHKMCJIOTHI MOJYYAOT NPHU AeHCTBUN BOAHBIM PACTBOPOM IIEJI0YH HA

a- TaJoreHoKapOOHOBble KUCIOTHL. CHHTE3UPYHTE MOJIOUHYIO (2-TUAPOKCUIPONAHOBYIO) KHUCIOTY U3
COOTBETCTBYIOIIEH TaJOreHKapOOHOBOW KHCJIOTHL. KakoB mexaHu3m peakuuu? SBiaseTcs TU MOJIOYHAS
KHCIIOTa ONITUYECKH aKTUBHBIM coefuHenneM? Ecnu na, n3obpasure ob6a sHaHTHOMEDA.

8. MokHO JIM OTHECTH JIMMOHHYI0 KHCJIOTY K NOJU(PYHKIHOHAIbHBIM coequHennsm? Kakoe
KOJIMY€eCTBO BellecTBa (MOJIb) 3TAHOJIa HEO0XOAMMO BBECTH B PEAKLUHI0, YTOObI MOJYYUTH MOJTHBII
3TUJIOBBII d(Ppup JUMOHHOM KUCaA0ThI? [IpuBeInTe COOTBETCTBYIOIIIEE YPABHEHHE PEAKLMHU.

9. JlekapcTBeHHOE CPEACTBO ME3aTOH UMeeT CHCTEeMATHYECKOe Ha3BaHHUe

1-(3-rugpokcudennn)-2-(MeTHIaMHHO )3TaHOoI. M300pa3uTe CTPYKTYpHYIO (GOpMYTy 3TOTO COCTUHEHUS.
Hamummre amst Hero CTpyKTypHBIE OPMYIIBI M Ha3BaHUS OJTHOTO U30MEpa U OTHOTO TOMOJIOTA.

10. ITpoanaau3upyiiTe CTPOEHHUE CIACAYIONIMX COCIMHEHUI: IEHTAHAJIb;

2-meTriI0yTaHalb;, OyTaHoBask KUCIOTA; |-MeHTaHoM; 2-MeTHII-2-0yTaHo1. Pacrionoxxure 3Tu COeIMHEHNUS B
PS TI0 YBETMUEHUIO TeMIleparypbl kunenus. [losicaure cBoil BBIOOP.

Tema 4. CTpoeHue U CBOiicTBa OMONOJIUMEPOB. AMMHOKHCJIOTHI U 0ejiku. CTpoeHHe U CBOiicTBA
yriieBoaoB. Hykj1enHOBbIe KMCIOTHI M X CTPYKTYPHbIe KOMIIOHEHTbI

(YK-8)
Jleknusi.

Jlexums-Buzyanmzanusa. Ilentunet w Oenku.  buonormyeckum BakHBIE PEaKIMU  (.-aMHHOKHUCIIOT:
JI€3aMUHUPOBAHKE, THAPOKCUIUPOBaHKUE. POJIb THAPOKCUIIPOIMHA B CTAOWIHM3AllMK CIUPATH KOJIJIareHa
JEHTUHA U dMaiH. JlekapOOKCHIMPOBaHHUE 0-aMUHOKHCIIOT — IMyTh K 00pa30BaHHI0 OMOTCHHBIX aMHUHOB U
OMOpEryISITOPOB.
[Tentuael. KucnoTHeli ¥ MIETOYHONW THAPOIU3 MENTHUAOB. YCTAHOBJIECHHWE aMHHOKHUCIOTHOTO COCTaBa C
MTOMOIIIBIO COBPEMEHHBIX (PU3UKO-XUMUIECKIX METOJIOB.
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Jlexuus-Bu3yanu3amus. YrieBoAsl. loMomnonucaxapuasl: (aMHiIo3a, aMHJIONEKTUH, TJIMKOTEH, JEKCTpaH,
nestono3a). Obmast xapakTepucTHKa U Kiaccuukarus nonucaxapuaos. Onurocaxapuiusl. Jlucaxapuisl:
MaJbTO3a, IIeJUI00Mo03a, JlakTo3a, caxapo3a. CTpoeHMe, IHKIO-OKCO-TayToMepHs. BoccTaHOBUTEIbHBIE
CBOMCTBA AUCaxapuaoB. ['uaponns nucaxapuaos.
[TexTrHbI. MOHOKapOOKCHIIIIEIUTION03a, TOTHAKPHIILIEIIIION03a — OCHOBA T€MOCTATHYECKHUX MEPEBSI30YHBIX
MaTepHasoB.
I'erepononucaxapuibl: THATYPOHOBAsI KUCIOTa, XOHAPOUTUHCYIb(aThl. [enmapun. [ToHaTue o cMemaHHbIX
O6uononuMepax (IMKONPOTEHHBI, ITTUKOIUIHIBL U JIP. ).
Jlexums-Buzyanuzanus. HyxnenHoBble KucioTbl. HykienHOBbIE OCHOBaHHMS, BXOISIIME B COCTaB
HYKJIEMHOBBIX KHCIIOT.
Hyxneosunmono- u nonudocdarsl. AM®D, AIID, ATO. Hykneosuauukinodpocdars! (LIAMD). x pons kak
MaKpOIPTHUECKUX COCTUHEHUN M BHYTPUKIIETOUHBIX OMOPETYIISTOPOB.

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora. U3yueHune peakumii aMMHOKHUCJIOT U 0€JIKOB.
Peaktusbi: 1 %-Hblii pacTBOp INIMIKUHA, 1 Y-Hble pACTBOPHI IMYHOIO 0eJIKa U JKeJaTHHA; S Yo-Hbli
pacTBop xsopuaa xenaes3a (III), 5 %-nb1it pacTBop cyasdara meau (II), 10 %-Hb1ii pacTBOp
rugpokcuaa Harpus, 10 %-upiii pacteop anerara ceunna (Il); koHneHTpupoBaHHAasI A30THAsA
KHCJ0Ta, 1%-bl1il pacTBOpa HUHTHAPHHA B 3TUJIOBBIM CIIMPTe.
OO0opynoBanue: ITATHB ¢ NPOOMPKAMH, CIMPTOBKA, IPOOMPKOAEpPKATE/b, CIHYKH.
Otuer 0 padore
OmnpiT 1. Peakunss aMMHOKHCJIOT ¢ XJa0puaoMm keqae3a (I1T).
K 1 mnt 5 %-Horo pacTBOpa miuiuHa 100aBUTh HECKOJIBKO Karesb 5 %-HOro pacTBopa XJIopHa Kee3a
(IIT). PacTBOp cierka HarpeTh J0 U3MEHEHUS OKPACKH.
Habmionenus: (yka3aTh NpU3HAKU MIPOTEKAHUS PEAKIIMH: MOSBICHUE 0Ca/IKa, €ro IBET U (opMy; BbIIEICHNE
rasza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBIECHUE XapaKTEPHOTO 3araxa).
Hanumure ypaBHeHUE peakiyu.
OmnbIT 2. BuyperoBasi peaknusi HAa NENTHAHYIO CBSA3b.
B oy nmpoOupky moMecTuTh 1o 5 - 6 Kareab pacTBopa SMYHOTo 0ejKa, B APYTylo — 5 — 6 Karelb pacTBopa
xenatuHa. B kaxayro npoOupky 106aButh 5 — 6 kanenb 10 %-Horo BOIHOTO pacTBOpa r’UAPOKCHIAa HATPUS
u 1 - 2 xarumm pactBopa cynabdara meau(Il). [TpoOupku BCTpSIXHYTh.
Habmronenus: (ykazaTh NpU3HAKHM MPOTEKaHUS PEAKIIUU: TIOSBICHUE 0CAJKa, €ro LBET U (hOpMY; BhIJICICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3a1axa).
OmnbiT 3. KcanTonporenHoBasi peakuusi 0eJIKOB.
B oany nmpoOupky momecTuTh 1o 5 - 6 Karenas pacTBopa SUYHOTO Oejka, B APYTryro — 5 - 6 Kamnenb pacTBopa
XKenmaruHa. B kaxmyro mpooupky 100aBHUTh 2 - 3 Karid KOHIICHTPUPOBAHHOM a30THOM KUCIOTHL. [Ipu
BCTPSXUBAHUU MTPOOUPKH OCTOPOKHO HarpeTb. OTMETUTH OKPACKY pacTBOpa U 00pa30BaBILErocs OCaaKa.
O6e mpoOUpPKH OXJIAAUTh HA BO3AYXE U OCTOPOKHO 100aBUTH 2 - 3 karu 10 %-HOro BOAHOTO pacTBOpa
THJIPOKCHU]IA HATPUSL.
Habmionenus: (yka3arb NpuU3HaKU MPOTEKAHUS PEAKIIMH: MOSBICHUE 0Ca/IKa, €ro IBET U (opMy; BbIIEICHHE
rasza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PAaCTBOPOB; MOSABIECHUE XapaKTEPHOTO 3araxa, pa3inyus B
pe3ysbTaTax OnbiTa B OJHOW U APYroi MpoOHpKax)
OmnbIT 4. Peaknusi Ha HAJTMYHE CEPYCOAEPKALIUX a- AMUHOKHUCJIOT (peakuusi DoJist).
B oany nmpobupky nmomectuth 1o 10 kamnenb pacTBopa SIMHOTO Oeka, B Ipyryto — 10 kameias pacTBopa
xenatuHa. B 06e npobupku nodasutk no 20 kamnens 10 %-Horo pacTBopa rujpoKCUAa HaTpUs;
nepeMenaTh U HarpeTh KXyl U3 IpoOUpOK A0 KumeHus B TeueHue 1 - 2 muH. K nomydeHHbIM pacTBOpam
B KaXKAYI0 MpoOupKy 106aBuTh 5 Kamnenb 10 %-Horo pactBopa anerara cBuHia (1) 1 BHOBb IPOKUTISITUTD.
Habmonenus: (yka3arb NpU3HaKU MIPOTEKAHUS PEAKIMH: MOSBICHUE 0Ca/IKa, €ro IBET U (opMy; BbIIEICHNE
rasza; pa3orpeB MpoOUpPKH; H3MEHEHHE OKPACKU PaCTBOPOB; MOSABIECHUE XapaKTEPHOTO 3araxa, pa3inyus B
pe3ysbTaTax OmnbITa B OJJHOM M IPYroi MpoOHUpKax).
OmnbIT 5. HuHrnapnHoBasi peakuus
B onny npoOupky momecTuTh 1MI1 pacTBOpa sMuHOTO O€Ka, B Apyryro — 1 Mur pacTBopa muinnHa. B 06e
npobupku 106aBUTh 1o 1 mut 1%-ro pacTBOpa HUHTHAPUHA, IEPEMEIIaTh U HarpeTh.
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HaGmronenus: (ykazaTh NpU3HAKHU MPOTEKaHUS PEAKIIMU: TIOSBICHUE 0CAJKa, €ro LBET U (hOpMY; BhIJICICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKH PACTBOPOB; MOSBICHUE XapaKTEPHOTO 3araxa, pa3inyus B
pe3yibTarax OmnbiTa B OJHOW U APYToi NpOOUpKaXx).
Koumponvuwie 6onpocwi:
1. O HaMMYUU KaKUX AaMHUHOKHUCIIOT B O€TIKaX CBHIETENBCTBYET peakius Dost?
2. Hanunre Ha3BaHUsA ABYX Iap AMUHOKHUCIIOT, MEXKIY paguKagaMy KOTOPBIX BO3MOKHBI:
a) ruApooOHBIC B3AaNMOACHCTBUS
0) HOHHBIC CBSI3U
B) BOJIOPOJIHBIE CBSI3U
T) nucyab(uIHbIE CBSA3H (OIHA Tapa).
3. Harumumre Gopmysty i:000ro TpunenTuaa, KOTOPbIH TaéT MOJ0KUTENbHYIO KCAHTOITPOTEHHOBYIO
peaKkLuIo.
4. Onpenenute MOCIEN0BATENBHOCTh AaMUHOKHUCIIOTHBIX OCTaTKOB B TETPANIENTH/IE, COAECPIKAILEM aTaHHH,
BAJIMH, JIN3UH, MIPOJIMH, €CII U3BECTHO, YTO B PE3YJIbTaTe pEeakUy TeTpanenTuaa ¢ AMHUTPOPTOPOCH30I0M
U TIOCTIeAyIOIETo ruAponu3a nomnydeH JJHO—BanuH, a npu aeiicTBUM KapOOKCUTIENTH1a3bl OTIICTUISETCS
anlaHuH. Taxke yCTaHOBJICHO, YTO JIM3UH 00pa3yeT CBsA3b ¢ BAMHOM. OTBET MOSICHUTE.
5. HazoBuTe peakiiuu, ¢ IOMOIIbIO KOTOPBIX MOKHO MACHTU(HUIIMPOBATH TAKUE AMHUHOKHUCIIOTHI, KaK
TUPO3WH, APTUHUH, TUCTUIAUH, TPUNITO(PAH U TITUIIHH.
6. IToueMy B KITMHMYECKOM MPAKTHKE IS ONpeesieHus Oeslka B OMOJIOTHUECKUX KUAKOCTAX IPUMEHSIOT
a30THYIO, @ HE CEPHYIO UJIU COJISIHYIO KHCIIOTBI?
7. YorpebieHre B MUILY CHIPBIX SUI] MOXKET BBI3BAaTh TMIIOBUTAMUHO3 BUTaMuHa H. Sluunblii 6emok
aBUIMH B3aUMOJIEICTBYET ¢ BUTaMUHOM H M IpensATCTBYET €ro BCaChIBAHUIO B XKEIYA0YHO-KUIIIEYHOM
Tpakre. OObSICHUTE, TOYEMY BapeHbIE fiflia TaKUM 3(PHEKTOM He 00I1aTaI0T.

JlabGopaTopHasi padora. CTpoeHue ¥ CBOMCTBA YIJIEBOI0B.

Peaktusbi: 1 %-Hble pacTBOPbI IVIIOKO3bI, CAXap0O3bl, JAKTO3bI, PpyKTO3bI; 10 %0-HBIE pacTBOPLI
THAPOKCH/IA HATPHUS U CEPHOH KUCJIOTHI; 2 %-Hblil pacTBop cyabdara meau (II); peakTus Tostenca
(aMMHMaYHBIH pacTBOP OKcHAa cepedpa), pacTBop iona; peaktus CeaunBanosa (0,5 % pacrtBop
pe3opuuna B 14 %-nom BogHoMm pactesope HC1); 0,5 %-HbIii pacTBOp KpaxmaJia..

OO0opynoBanue: IITATHB ¢ NPOOMPKAMH, CIINPTOBKA, NPOOHpPKOAEpKATE/Ib, CIIHYKH.

OTuert o padore.

OmnbIiT 1. MOHO- M [HCcaxapuibl KAK BOCCTAHOBUTEJIH.

Omnpit 1.1. Peakuus Tpommepa.

B npo6upky nomectuts 10 xanens 1 %-Horo pactBopa rmoko3bl, 1o6aButh 1 M 10 %-Horo pactBopa
ruzpokcua Hatpus U 1 - 2 xamu pactBopa CuSO4. OcTopoKHO HarpeTh Haj MJIaMEHEM FOPENIKH TakK,
4TOOBI I'PEIach TOJIBKO BEPXHSSA YACTh PACTBOPA (HE KUISATHUTH). Takoi e ONBIT MPOBECTH C PACTBOPOM
caxapo3sbl, a 3aT€M C pacTBOPOM JIAKTO3BI.

Habmronenus: (ykazaTh NpU3HAKHM MPOTEKaHUS PEAKIIUU: TIOSBICHUE OCAJKa, €ro LBET U (hOpMY; BBIJICICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PaCTBOPOB; MOSBJICHUE XapaKTEPHOTO 3amaxa, CpaBHEHUE
PE3yJIbTAaTOB OIBITOB).

Harnumure ypaBHeHHE peakiuy (Ha IpUMepPe TITIOKO36I).

OmnbIT 1.2. Peaknus cepedpsiHoro 3epkana (peakuus Tosuienca).

B npobupky HamuTh 3 MJI aMMHAaYHOTO pacTBOpa OKcuja cepedpa (peakruBa TomeHnca) u 106aButh 1,5 mi
1 %-Horo pacTtBopa ritoko3bl. [IpoOupky HarpeTs Ha BoAsiHON O6ane mpu Temieparype 70 - 80 °C,
HaOJIIOIaeTCs BBIJICIICHIE METAJUIMUECKOTO cepedpa Ha CTEHKax MPOoOUpKH («cepedpsiHoe 3epkaio»). Ecim
poOupKa Oblja HEAOCTATOYHO YUCTON MIIM BO BPEMs HArPEBaHUs CUIbHO BCTPSIXHUBAIACh, CEPEOpO
BBINAJAET B BUJIE YEPHOIO OCaIKa.

ITo Takoil sxe MeToIMKe MPOBECTH PEAKIIMI0 aMMUAYHOTO pacTBopa okcuza cepedpa ¢ 1%-HpiM pacTBOpoM
(bPYKTO3BL.

HaGmronenus: (ykazaTb NpU3HAKU POTEKaHUs PEAKIUU: TIOSBIEHUE 0CaJKa, €ro LBET U (hOpMY; BbIJICICHUE
rasa; pa3orpeB IpoOUpKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSABICHNUE XapaKTEPHOTO 3aIaxa).

Hanummre ypaBHeHHe peakuuu:



OmnbiT 2. KauecTBeHHas peaknus Ha KeTorekcosbl (peaknus Ce1uBaHOBa).

B onny npoOupky nomectuts 10 kanenb 1 %-Horo pactBopa GpyKTo3bl, B JPYTYIO — CTOJBKO ke 1 %-Horo
pacTBopa IIIOKO3bI, 100aBUTH B 00€ mpoOupku 1o 1 mi peaktrba CenrBaHoBa. OCTOPOKHO HarpeTh Hal
IUIAMEHEM TOPEIIKH.

Habmronenus: (ykazaTh NpU3HAKHU MPOTEKaHUS PEAKIIUU: TIOSBICHUE OCAJKa, €ro UBET U (hOpMY; BBIJICICHUE
rasa; pa3orpeB IpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHUE XapaKTEPHOTO 3araxa; CpaBHUTh
pe3yJIbTaThl OIBITOB).

OnpiT 3. KayecTBeHHasi peaKkiusl HA KpaxmaJl.

B npobupky nomectuts 5 kaneins 0,5 %-Horo pacTBopa Kpaxmana u 1 xarro pa30aBlIeHHOTO pacTBopa
foga. OTMETUTH U3MEHEHHE OKpacKku. [IpoGHpKy ¢ pacTBOPOM HArpeTh, a HOTOM OXJIaIUTh.

Habmronenus: (ykazaTh NpU3HAKHU MPOTEKaHUS PEAKIIUU: TIOSBICHUE OCAJKa, €ro LBET U (hOpMY; BBIJICICHUE
rasa; pa3orpeB NpoOUpKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3araxa, OTMETUTh
M3MEHEHUS OKPACKH pacTBOpa MOCJIE HArPEBAHMSI U MOCIIEAYIOIIEr0 OXJIAXKICHNU).

OnpIT 4. KMCJIOTHBIN THAPOJIN3 KpaxMaJia.

B tpu npobupku nomectuts no 1 mi 0,5 %-Horo pactBopa Kpaxmana. B mepByro npoOupky 100aBUTh
pacTBOp CIIIOHBI (CONEPIKUT (i-aMUJIa3y), BO BTOPYIO U TpeTbto — o 1 mut 10 %-Horo pactBopa cepHOi
KUCIOTHI. TpeThio MPOOHPKY MOMECTUTH B KHUIIALLYI0 OaHt0. Uepe3 3 MUHYTHI B OTAEIbHBIC TPOOUPKH
oTOMparoT MpPOoOBI U J00ABISIOT K Kax 101 mpobe mo 1 karute pa30aBiIeHHOTO pacTBOpa Hoja B Hosue
kanus. [loropsirot mpo6s! uepe3 10 munyT. Crienarh BBIBOJ O CTENICHH THIPOJIN3a Kpaxmalia.

Ecnu npoGa okpammBaeTcs B CHHUN IIBET, MOXKHO CJIEJIaTh BHIBOJ O TOM, YTO TMPOJIN3 Kpaxmaia He
nporén. Ecnu npoba okpammBaercss B KOPUIHEBBIN WM (PUOJIETOBBIN I[BET, MOXKHO CJIEJIaTh BHIBOJ O TOM,
YTO TUAPOJIM3 Kpaxmalia Mpouén YacTUIHO (10 cTaauu AeKcTpuHOB). Eciu nBeT pactBopa Hona (kENThIiN)
HE MEHSETCSI, MOJKHO CIIeaTh BBIBOJ O TOM, YTO I'MIPOJIN3 KpaxmaJja MpoIén MOJTHOCTHIO.

Habmionenus 3anectu B TaOIUILY:

LEET pacTEOpPa
COCTAE PacTEOpa gepes 3 MHHVTEL 0T Hadgana =gepez 10 MHHEVTEL 0T Hagana
peaKIHH pPeaKITHH

KpPaxMal cO CIFOHOH

KpaxmMan ¢ cepHoH KHcaoTol
OpH HATPEEAHHH

Kpaxmandl C CcepHOH KHCoIoToH
Dez HarpepaHma

Koumponvuvie eonpochwi:
1. Kakas ¢pyHKIIMOHANbHAS TPYIIIA [IFOKO3bI MPOSBIISIET BOCCTAHABIMBAIOIINE CBOHCTBA?
2. B 4éM 0COOEHHOCTB CTPYKTYpbl BOCCTAHABIMBAIOLINX M HEBOCCTAHABIMBAIOIIMX JUCaXapuaoB?

3. Kakxoil MoHOcaxapuj mHoOly4aeTcsi B pe3yJbTare IOJIHOTO TUApOJIM3a Kpaxmana? A B pesyabrare
THIpOJIN3a MOJ AeWCTBUEM (pepMeHTa a-amuiasbl? HanumuTe cxemy THapoiu3a KpaxMaia 1oj JeicTBUEM
(depMeHTa, HA30BUTE MPOMEKYTOUHBIE IPOTYKTHI.

JlabopaTopHas padora. Hyk/1enHOBbIe KHCJIOTHI M UX CTPYKTYPHbIE KOMIIOHEHTBI.

PeakTuBbl U 000pyIO0BaHHE: THAPOJIU3AT Ae30KCUPUOOHYKIIEONPOTENHOB, 1 M pacTBOp rmjpokKcuaa
Hatpusi; 10 %-nblii pactBop cyiabpara meau (I1); HachImeHHbI pacTBOp MosnOaaTa ammonus; 1 M
PacTBOP a30THOM KHMCJIOTHI, INTATHB ¢ MPOOUPKAMHU, CIMPTOBKA, NPOOUPKOAEPKATE/Ib, CIHYKH.
OmnbiT 1. KauecTBeHHbIE peaKMU HA KOMIIOHEHThI HYKJ1eoNnpoTenHoB. buyperoBas peakuust

B npobupky momemator 0,5 mMi ruaponusara Je30KCUPUOOHYKICONPOTEUHOB U MPOBOAST OHYPETOBYIO
peaKiuio, 3aMUChIBAIOT HAOMIOACHUS U JIETA0T BBIBOJ O TOM, KaKHe BelllecTBa 00pa3yIoTCs MPH THIIPOIH3E
JIHK.

OmnpiT 2. KauecTBeHHbIE peaKIMU HA KOMIIOHEHTHI HyKJ1eonpoTenHoB. Peakuus Tpommepa

B mpobupky mnomemtator 0,5 M rugponmsara Je30KCHPHUOOHYKICOTPOTEHHOB, IMPOBOIAT PEAKIIUIO

TpommMmepa, 3anuchIBatOT HAOMIOACHUS U J€NIal0T BBIBOJ O TOM, KaKUeE BEIlecTBa 00pa3yroTcsl PU THIPOIIN3E
JIHK.
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OmnbiT 3. KayecTBeHHBbIE peaKIH HA KOMIIOHEHThI HYyKJeonporenHoB. QOHapy:keHue ¢ochopHoii
KHCJIOTHI

B mpobupky mnomemaror 0,5 Mi rugponusara JIe30KCHUPHUOOHYKJICONPOTEHHOB, 2 MJI HACBIIICHHOTO
pacTBopa MonmbaTa aMMOHUS U 1 MIT pacTBOpa a30THOM KHCIOTh. CMech MEPEeMEeNTuBaIOT U KUTIATAT 3-5
MUH. 3aMMChIBAIOT HAONIOACHHS W JIEJA0T BBIBOA O TOM, KaKHWe BEIIECTBA 00pa3yroTCs MPU THIPOIHU3E
JIHK.

Konmponvnvie sonpochwi:

1. buonornueckoe 3Hauenue u crpoenre JJHK u PHK. B uém cocrout omnune JIHK or PHK?Kakue Bub1
PHK BpsI 3HaeTe?

2. IlepBuunas, BropuuHas u tpetudHas crpykrypa JJHK u PHK. Kakue Tumnsl cBszeit cTaOUIM3UPYIOT U
MOIEP>KUBAIOT ITH CTPYKTYpbl? [IpHHIIMIT KOMILIEMEHTAPHOCTH.

3. l'upponus HykienHoOBBIX KUCIOT. CiocoOw! onpenenenus cocrtasa JJHK u PHK.

4. Ctpoenne u GyHKIIH HYKIC03UAMOHO- U nonudocdaroB: AMD, AJID, ATO.

5. Ctpoenue u GyHKIIMM HUKOTHHAMUIUHYKICOTHIHBIX KohepmenToB (HAJl+, HAID).

6. JIekapCTBEHHBIC CPEJICTBA HA OCHOBE MOAU(DHUIIMPOBAHHBIX HYKJICHHOBBIX OCHOBAHU.

7. VI3MeHeHHe CTPYKTypbl HYKJIEHMHOBBIX KHUCJIOT IOJ JEWCTBHEM XHMHYECKHMX BEIIECTB W paJHvallvu.
MyTareHHo€ JelCTBUE a30TUCTOM KHUCIIOTHI.

JlaGopaTopHoe 3aHsiTHe. PelieHue CUTYallMOHHBIX 3a/1a4.

1. Hamummmre cTpyKTyphl BEHIECTB, OOpa3yIIUXCS IMOCIE PACTBOPEHUS B BOAE a-D-IITIOKOMHMPaHO3BI.
HazoBute nx. Kakum pu3nueckuM METOI0M MOKHO OOHAPYKUThH TPOUCXOISIINE U3MEHEHUS?

2. HekoTopoe KOIMYECTBO KpHUCTAIMUECKOM D-mimtoko3bl pacTBOpuiaM B Bojae. ONTHYECKHE U3MEpPEHUS
MIOKa3ajJM, YTO 32 HECKOJIBKO 4YacOB YIEJIBbHOE BpallleHHe pacTBopa cHusuioch or +1130 mo +52,50.
[Tocnennee 3HaueHUE OCTABAIOCh HEM3MEHHBIM B T€UEHHUE HECKOJIbKUX YacoB. B uéMm mpuunHa u3MeHeHUs
yaeapHOro BpamieHusi pactBopa D-rmoko3bl. Kak HazbiBaeTcs 3710 siBinenue? Ha3zoBuTe M HamummTe Bce
(hOpMBI, B KOTOPBIX CYIIECTBYET D-TITI0K03a B BOMHOM PacTBOPE.

3. OnTHyYecKy aKTHBHAs ajJbJOTeKC03a OKHUCIIAETCS KOLIEHTPUPOBAHHOM a30THOM KHUCIOTOM JI0 ONTHYECKHU
HEaKTHUBHOM AMKapOOHOBOM KucioTel. Kakas 370 MoxeT ObITh anpjorekcosa? Hamwummre ypaBHEHHS
peaxKuuii.

4. B pacTBOp caxapo3sl 100aBMIHM PEPMEHT caxapasy U OMECTIIIM B TepMocTar mpu Temneparype 60oC Ha
30 muHyT. 3aTem npoaenanu peakiuio Tpommepa. byner nmu HaGmromaThes paciieruieHre caxaposbl? Kakoi
oynet peakuus Tpommepa? [Touemy?

5. Marp MecsiuHOro peOeHkKa oOpaTHiach K YYacTKOBOMY IEAMATpy C jkKajo0aMH Ha TO, YTO TOCHE
KOPMJICHHUS TPyAbl0 pPEOCHOK IIIayeT, TMOSBISIETCS B3AyTHE >KMBOTA, IBUTATEIbHOE OECIIOKOWCTBO,
METEOpU3M, BBIpaKEHHAs auapesi, MHorga pBoTa. OOBEKTHMBHO: PEOSHOK HCTOIIEH, MBIIIEYHAs Macca
pasBura cinabd. OTBEThTE Ha CIEAYIONINE BOIIPOCHI.

A. Kak 00bsICHUTh BOSHIKHOBEHHE YKAa3aHHBIX CUMIITOMOB Y peOeHKA MOCIIE KOPMIICHUS TPYIbI0?

b. Uem oObsicHsI€TCS BOSHUKHOBEHHE METEOPU3MA, JUAPEH U PBOTHI?

B. Uto HYXHO NIpeANpUHATD JJIsl IMKBUJALMN YKA3aHHBIX SIBJICHUMN?

6. KakuMu KauyeCTBEHHBIMH PEAKIMSAMHU MOXHO Pa3NnyuTh D-mioko3y u MeTtwi-a-D- mmoxonupaHo3ua?
Hanummre cxembl COOTBETCTBYIOLINX PEAKITUH.

7. KakuMu Ka4eCTBEHHBIMU PEAKIMSIMHU MOXKHO Pa3JIMYUTh: ) TIIOKO3Y U (PPYyKTO3Y;

0) DIIOKO3y M Kpaxmait?

8. B Tpéx mpoOupkax HaxXoAsATCS PacTBOPBI (PYKTO3bI, TIIIOKO3BI M KpaxMmana (B OJHON MPOOUpPKE OIHO
Beniecto). [Ipeanoxure MeTonbl MACHTU(DUKAIINH STUX COCTUHEHUH (YKaXKUTE HCIIOBb3yEeMbIe pearcHThl 1
BHEIIHWE TPHU3HAKU TMPOTEKaHWs peaknuu). Hanumure s AByX BEIIECTB YPaBHEHHUS peakUui,
WITIOCTPUPYIOIINX STH METO/BI.

9. CpaBuuTe cTpocHHE U (YHKIHUU TIHKOTEeHA W Kpaxmana. C MOMOIIBI0 KaKOW Ka4eCTBEHHOW pPeaKIInH
MOXHO MX HJIeHTH()UIIUPOBATH?
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10. B Tpéx mpoOupkax HAXOIATCS PACTBOPHI MCHUKO3bI, TAJIAKTO3bI U JKEIaTHHA (B OTHON MPOOUpPKE OIHO
BemiecTBo). Ilpeanoxkure MeTonspl MIESHTH(PUKALMU STHX COCAMHEHHUH (YKa)KUTE PEareHThl M BHELIHHE
IIpU3HAKW IpOTEeKaHus peakuuu). Hamummre nan8 OXHOrO BeElIECTBa COOTBETCTBYIOIIEE YpPAaBHEHHE
peakuuu.

KonTpoabHblii cpes.

1. VI3 mepeunciaeHHbIX COeTMHEHHUI BRIOEPUTE MOHO3BI, sIBJIstOmuecs nauacrepeomepamu: (!) D-unosa;

() L-tano3a;

(?) D-apabuno3a;

(?) D-nicuko3a;

(?) L-anwsrpo3a;

(?) L-aputpynosa.

2. VI3 nmepeunciaeHHbIX COeAMHEHUI BEIOEPUTE MOHO3BI, 00pa3yIOIIHUECs B IPOIIECCE KETO-CHOIBHOM
TayTomepun u3 D-cop6o3bl (B MIET0YHOM cpee):

(?) D-Tararo3a;

(?) L-copbo3a;

(?) D-ryno3a;

(1) D-ranmakro3a;

(?) L-uno3a;

(") D-uno3a.

3. Kakue 13 npuBeAEHHBIX YIIIEBOIOB JAI0T PEAKIUIO «CePEeOPSHOTo 3epKaiay:
(?) caxapo3a,

(!) maHHO3a,

(?) kpaxmar,

(?) nemnronosa,

(!) manpro3a?

4. TIpu BOCCTaHOBJIEHUH TJIIOKO3bI 00pa3yeTcs:

(?) muko3un,

(?) cnmoxxHbI# 2dup,

(!) mecTuaTOMHBIN COUPT,

(?) enonm.

5. B renapuHe B COCTaB MOBTOPSIOUIMXCS AUCAXapPUAHBIX €IUHUIL] BXOAAT OCTaTKu D- rtoko3amuHa, D-
[TIIOKYpOHOBOM U L-maypoHoBoi kucioT. K kakum coeIMHEHUSIM OTHOCUTCS TeNapyH:
(?) romononucaxapuibl;

(?) Tpucaxapubl;

(!) rerepononucaxapuibl;

(?) kapOOHOBBIEC KHCIIOTHI.

JlabopaTopHoe 3ansiTue. PenieHue cCMTYallMOHHBIX 3a/1a4.

1. Ha ocHoOBe aHaiu3a CTpOCHHsSI aMUHOKHUCIIOTHI BaJIMHA, MPEATNOJIOKUTE, KaKkasi KHCIIoTa oOpa3yercs npu
€€ TUIPOJUTUYECKOM M BHYTPUMOJIEKYJISIPHOM J€3aMHHHMpPOBAaHMH. Hanmummre COOTBETCTBYHOLIUE
YpaBHEHHS.

2. B pe3ynbrare TOUEYHON MyTallMM OCTAaTOK BaJMHA B Oeike (He B oOmacTu (QyHKIIMOHAIBLHO aKTHBHOTO
LIEHTpa) 3aMEHEH Ha OCTaTOK JPYyrol aMUHOKHUCIOTHL IIpoaHanusupyiiTe cTpoeHHE CIEAYIOMINX
AMUHOKHUCIIOT: TIIyTaMUHOBAasi KUCJIOTA, JICUIIMH, CepUH, JU3UH, TUpo3uH. [lo Bamemy muHenuto, 3ameHa
BaJIMHA Ha KaKyI0 KHCIIOTY MUHUMAJIbHO OTPA3UTCA HA CTPYKType U QyHKIuU Oenka?

3. Ilepen Ha3HaueHHWEM W3MOXIECHHOMY TMAIMEHTY TMAapPEHTEPATbHOTO TMUTAHUs, OBLUIO TPOBEIACHO
nmabopaTopHOE UCCIIETOBAHKUE MEKTPO(POpeTHIecKoro crekTpa 6enkoB kpoBu. Kakue Gu3nko-xuMudeckue
CBOICTBa OEJIKOBBIX MOJIEKYI JIeKaT B OCHOBE 3TOro MeTona? Breibepure 3Hauenue pH anexrpodopesa mis
pazzaeneHus: cMecu OSIKOB CO CIEeMYIOIMIMMH H303JeKTpruueckumu Toukamu: pll = 3,2; pI2 = 6,5; pI3 = 9.4.
Omnpenenure HaNpaBiIeHUE ABIKCHHS KaX10To OeJKa MpH BEIOPaHHOM BaMu cpenie aaeKTpodopesa.



4. IlpuBenure CTpOEHHME HYKIECO3UJOB: aJCHO3MH, JAC30KCHAJIECHO3UH, T'YaHO3UH, JE30KCUTYyaHO3HH,
Ne30KCULIUTUINH, TAMUIUH. Hanummre peakuuu ruapoinsa, GochopruinpoBaHus.

5. Hanumure ypaBHeHHE CHHTE3a HYKJICOTHAa Ha 0aze puOO3bl M TUMHMHA (WM IPYTUX COCIMHEHUI 1O
BbIOOpY mpemnozaasarensi). Kakol Hykieo3uj obOpasyeTcss Ha NpoMexyTodHOM HTare? CKOJIBKO TaKuX
HYKJIEOTH/I0B MOXKHO Hanucarb? B uém cocrout ux paznuune? Hanummre ux Ha3BaHUE.

6. Hanumure cTpoeHne TpUHYKICOTUAOB C MocieaoBarebHOCThI0 ocHOBanuil - ATG, CGA, GUC, ACT,
TGC.

7. TlocnemoBaTenbHOCTh HYKJICOTHIOB B Hadalie T€Ha, XpaHAMIETO WHGOPMAIHMIO O O€JKe WHCYJIWHE,
HaunHaetcs Tak: AAA ALl LTI HOTT I'TA T'ALl. Hanumure mnocieaoBaTelbHOCTH aMHUHOKHCIIOT,
KOTOPOM HaYMHAETCS IIeNb WHCYINHA.

8. bompmas w3 AByX 1eneil Oenka WHCYnTWHA (TaK HaspiBaeMas Ienb B) HauMHAaeTCs €O CIEAyIOLIUX
aMUHOKHCIIOT: ()eH-Ball-aCH-ITy-THC-Teil. HamummTe mocnenoBaTebHOCTh HYKJICOTHIOB B HaYalle y4acTKa
monekynsl JIHK, xpansiero nadopmarnmio 06 3Tom Oemke.

9. Bamumute Qopmyay S'-TUMUAMIOBONH KHCJIOTHI, OOO3HAYBTEC THIBI CBSI3M MEXKIAY (PparMeHTaMH
MoJieKyJbl. Hanummre cxembl KUCIOTHOTO U MIEIOYHOTO THIPOIN3a 3TOT0 HYKJICOTHAA.

KonTpoabHblii cpes.

1. Kakoit yrmeson Bxoaut B coctas JIHK:

(?) 2-ne3oxcu-b-L-pubdodypanosa,

(?) b-D- pubodypanosa,

(?) b-D- pubonmpano3a,

(1) 2-ne3oxcu-b-D- pubodypanosa,

(?) a-D- pubodypanosa;

(?) 2- ne3okcu -b-D- pubynodypanosa.

2. AleHHH — 3TO:

(?) MUPpUMUIUHOBOE TETEPOIIMKINIECKOE OCHOBAHHE,

(?) HykseoTun,

(?) HykII€O3U/T;

(!) mypuHOBOE T€TEPOLUKINYECKOE OCHOBAHUE;

3. IHK otnmuuaercs ot PHK:

(?) cocTaBOM ITypHHOBBIX OCHOBaHUII,

(!) TUTIOM YTJIEBOTHOTO KOMITOHEHTA,

(?) oTcyTcTBHEM CIOXKHOI(DUPHBIX CBs3el ¢ (hoCHOPHOI KUCITOTOM,
(!) cocTaBOM MUPUAMHOBBIX OCHOBAHHIA.

4. Mexay reTepoluKINUYeCKUM OCHOBaHUEM M PHO0301 OCYIIECTBIISCTCS CBS3b:
(7) 1,6-bocdoprordupHast,

(?) 3,5- pochoprordupHas,

(1) b-N-mmuko3ugHas,

(?) 3,3-cnoxku03pupHasi.

5. [lepBuuHas CTPyKTypa HYKJIEMHOBBIX KUCIIOT — JJIMHHAS 1IeTlb MOHOHYKJICOTU0B. OHU CBSI3aHbI MEXKIY
co00ii:

(?) BODOpPOTHBIMU CBS3SIMU,

(?) menTUIHBIMU CBSI3SIMH,

(?) 2,3-cnoxkHOAUPHON CBA3BIO,

(1) 3,5-cnoxHO3(UPHOI CBS3BIO,

(?) b-N-TIMKO3UIHOH CBA3BIO.

6. BeiOepute CTpyKTYpy HYKJI€O3UI0B:

(?) anmpoTIEHTO3BI, COeTMHEHHBIE ¢ (DOCPOPHON KUCTOTOH,

(?) a3oTHCTBIE OCHOBaHUS, COETUHEHHBIE C (PochHOpHOI KUCITOTOH,
(!) a30THCTBIC OCHOBaHMSI, COCUHEHHBIC C TICHTO3aMH,
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(?) xeToneHTO3bI, cOeNMHEHHBIE ¢ POCPOPHOI KHCTOTOH.

7. Kako#t yrneBon Bxoaut B coctaB PHK:

(?) 2-ne3okcu-b-L-pubdodypanosa,

() b-D-pubodypanosa,

(?) b-D-pubonmpano3a,

(?) 2-ne3okcu-b-D- pubodypanosa,

(?) a-D- pubodypanosa;

(?) 2- ne3oxcu -b-D- pubynodypano3a,

(?) 2- ne3okcu -b-D- pubomupanosa

8. Beibepure monumep, B COCTaB KOTOPOTO HE BXOUT TUMUH:
(?) AHK,

(1) rpancnopruas PHK,

(1) manas sinepuas PHK,

() marpuunas PHK.

9. K kakoMmy KJaccy yriaeBOJOB OTHOCSTCS MOHOCAXapH/Ibl, BXOASIINE B COCTaB HYKJICHHOBBIX KHCIIOT:
(?) ambIOTEKCO3HI;

(!) anpIOMEHTO3HI;

(?) KETOTEKCO3HI;

(?) KETONIEHTO3HI;

10. Bei6epure cTpyKTYpy HYKJICOTHIOB:

(1) HykII€03uaBl, COeTUHEHHBIE C POCPOPHOI KHCITOTOMH,

(?) a3oTHCTBIE OCHOBAaHMS, COCTMHEHHBIE C HYKJICO3UIaMH,
(?) myxieo3usl, coemuHEHHBIE ¢ OkcuaoM (ocdopa,

(?) keTOnEeHTO3bI, COSAUHEHHBIC C HYKIICO3UIaAMH,

(?) meHTO3bl, COEAUHEHHBIE C T€TEPOLIMKINYECKUMH OCHOBAHUSIMHU.
11. [luTo3mH — 37O :

(!) TUPUMUIUHOBOE TeTEPOLIMKINYECKOE OCHOBAHUE ;

(?) HykseoTum,

(?) mypuHOBOE IeTepOLUKINYECKOE OCHOBAHHUE;

(?) HyksI€03H1/I.

12. CBsi3u, ruaponusyomuecs ¢ BeieneHuem 6omnee 30 kJ[/Monb dHEPTHH, HA3BIBAIOTCS:
(?) Mmeraspruueckue;

(?) HaHOBpTUUECKUE;

(!) MakpospruvecKue;

(?) cynepanepreTudyeckue

13. Kakoit u3 MUHOPHBIX HYKJIEO3UJOB sABIIsSIETCA HE N-, a C-IJIMKO3UI0M:
(?) THOypuauH;

(?) uHO3WH;

(!) nceBnoypunuH;

(?) 5-MeTUnIUTO3MH;

(?) 6-N-meTunaaeHO3UH

14. K xakoMy KJIacCy OTHOCATCSI HyKJI€a3bl:

(?) okcuIOpEnyKTa3bI;

(?) nmuaser;

(?) murassr;

(?) Tpancdepassr,

(!) ruaponassi;

(?) u3omepasbl

15. Cunres IHK na marpuue JIHK — ato0:
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(1) peruukanus;
(?) mynakanusi;
(?) TpaHCKpUMILIHKS;
(?) TpancasTIUS
16. Cunte3 PHK na marpune JIHK — sto0:
(?) penukanus;
(!) TpaHCKpUTILIKS;
(?) penaparus;
(?) Tpancnsuus
17. Cunres 6enka Ha marpuiie PHK — sto:
(?) penukanus;
(?) koMU
(?) TpaHcKpUMILIHNS;
(?) penaparus;
(1) TpancHsIUSA
18. CkosbKO MaKkposprudeckux cBsizeil B Mosiekyie ATD:
ML
(12
() 3;
(?) o1 omHOM
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. BbIy4uTh KOHCIIEKTHI JIEKIIUN 11O TEME.

2. [ToaroroBUTHCS K TabopaTopHOi padore. 3amoiHUTh Ja00paTOPHBIN )KyPHA: OMHCATh X0 BHIOTHEHHS
paboThl, ypaBHeHHS peakiuid. OTBETUTH MMCHMEHHO Ha KOHTPOJIbHBIE BOIPOCHL. [locie BhImonHeHus
nabopaTopHOii pabOThl BHECTH B J1a00OpaTOPHBIN >KypHAI HAOIIOCHUS U BBIBOJBI IO IPOBEICHHBIM
OTIBITAM.

3. I1oAroTOBUTHCS K MMCHMEHHOM KOHTPOJIBHOM padoTe C 3IeMEeHTaMU TECTUPOBAHUS / KOHTPOJIBHOMY
cpesy.

4.0TBeTUTH HA BOIIPOCHI IJIA CaMOCTOSTEIILHOU IIOATOTOBKH:

1. Kakasi pyHKIIHOHAJIbHAS TPYNIA [IIOKO3bI MPOABJIsiET BOCCTAHABIUBAIOIIHE CBOMCTBA?

2. Kakue cBoiicTBA IVIIOKO3bI IPOSIBJISIIOTCS B PeaKLIMU «cepedpsiHOro 3epkaja»? Ha yem ocHOBaHO
onpeeJeHue IIIOKO3bI B 0MOJIOTHYeCKHUX KUAKOCTAX?

3. IIo kakoMy NPH3HAKY AHCaXapH/bI 1eJAT HA BOCCTAHABIMBAKIINE H HEBOCCTAHABIMBAKOIIHE?

4. O0bsicHUTE, IOYEMY NMOJIOKUTEIbHAasE Mpoda TpoMMepa cBUIETENBCTBYET 0 MOJTHOM I'MAPOJIN3e
KpaxmaJa.

5. Hanumure popmyJibl a30TUCTHIX ocHOBaHMi, Bxoasmux B coctaB PHK u /IHK. KakoBbl nx
¢yHKUMH B KUBBIX OpranusmMax?

6. Kakue cBsi3u 00yCJIOBJIMBAIOT NEPBUYHYI0 M BTOPHYHYIO CTPYKTYPY HYKJIEHMHOBBIX KHCJIOT?
7. Hanumute crpoenne yuactka PHK ¢ mociienoBare/ilbHOCTHI0 OCHOBAHMIA: aICHHHYPALIMJL.

8. Xopomuio jin pacTBOPSAOTCH AMUHOKHCJI0THI B Boe? OTBeT nosiciute. [louemy BoaHbIe pacTBOPbI
MOHOAMMHOKHUCJIOT HMEKOT NPAKTHYECKN HEHTPAJIBHYIO PeaKkIuio?

9. OCo0eHHOCTH CTPOEHMSI MENTHIHOH CBSI3H.

10. O HaIMYNM KAKUX AMMHOKHCJIOT B 0e/IKaxX U MOJUINENTHAAX CBHIETeJbCTBYeT peakuus Doasa? A
KCAHTONPOTENHOBAsI peaKus?

11. B kakoM U3 pacTBOpHUTeIel: BOe, CIUPTE, TOJMY0JIe, (PHU3M0I0rHIecKOM PacTBOpe — KeJaTHH
Oyner Ha0yxaTb, 2 B KAKOM — HeT?

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
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TeKylui KOHTpostb — 30 6aioB

1 cemectp

KOHTPOJBHBIE Cpe3bl — 4 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 20 6ayIoB

OTBET Ha dK3aMmeHe: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:
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No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BUXy4eOHOW |TEKyIIero | KOJI-BO
MBI paboThI KOHTpons | 0auioB
/ cpe3sl
1. OIEMEHTBI Pemenne 2 [IpenycmoTpeno BeimonHeHue 2 3amad mo 1 Oamry 3a kaxayro. Ha
XUMUYECKOH | CUTyaluo pelIeHue CUTYallMOHHOH 3a1auu oTBoAuTCs 10 MUHYT.
TEPMOJVHAMUKY | HHBIX CuTyannoHHBIE 3a7ja4y AJIs peIlieHHsl BbIIatoTcs 3apanee. Ha 3anstuun
U XUMHYECKOI 3a1a4 IIpernoaBaTeb 3a4aeT CTyACHTY [BE 3a/laud U3 BBIIAHHOIO 3apaHee
KUHETHKH. HEPEeyHs.
XuMH4eCcKoe Pemenne xaxnoil 3ana4n CBOOUTCS K:
paBHOBECHE. - HoApOOHOMY OTBETYy Ha IpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
CaoiicTBa OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICIIEHNS,
pacTBOpOB - K U3JIO’KEHHIO MaTepHala o ONpeeIeHHON TeMaTHKe.
HHA3KOMOJICKYIIS 1 Gaymt — CTymeHT pemmni 3a1aqy 6e3 oImmuOOoK 1 HeJIOYETOB,
PHBIX BEIECTB. 0 GamnoB — 3a7aya pelIeHa HENPAaBUJIbHO WM K PEILEHHIO 3a]ayuM
[IpoTtonutnueck CTYACHT HE IPUCTYIHIL.
U€ paBHOBECUS
1 TIPOTIECCHI. 3amuTa 8 [IpenycmotpeHo BeimonHeHHe 3 pabot. 1 maboparopHas padoTa 1o 2
Bydepusie  |naGoparop Oaiula u  nBe JsabopaTopHbBIXx paborel mo 3 Oamnma. 3amure
CHUCTEMBI HBIX paboT naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBINONHEHHE C
00s13aTeNbHBIM ~ COOMIONEHHEM TMPaBWJI TEXHUKH O€30MacHOCTH.
[epBas nabopartopHas pabora 6€3 KOHTPOJIBHBIX BOTIPOCOB.
Banner 3a 3ammTy oxmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MacHOCTH;
1 Gann — 3a mpaBwibHOE odopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;
1 Gay1 — 3a OTBET Ha KOHTPOJIBLHBIE BOMPOCH! K J1a0opaTopHOil padote
(mpemonaBaresb 3a4a€T OAWH MM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
13 MIEPEeyHs BOIIPOCOB K JIAOOpaTOpHON paboTe; ecli CTYIEHT JaeT Ha
BOMIPOCHI IOJHBII BEpPHBIM OTBET, HauucisieTrcs | Gamn, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).
KonTpoa 10 KontponsHas pabora cocrour wu3 10 3amaHumil. 3a KaxkIblid
bHas MPaBWIBHBINA OTBET CTYICHT Noy4aeT 1 Ga.
padora(x
OHTPOJIBH

blIii cpe3)
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Beenenue B | Pemenue 2 [IpenycmotpeHo BbimonHenue 2 3azad no 1 Oammy. Ha pemenue
XUMUO CUTYyaIlo CUTYallMOHHOH 3a1auu oTBOAUTCS 10 MHHYT.
AJIEMEHTOB, UX HHBIX CuTyallmoHHBIC 3a/1a4 JJIs PEIICHMs BIIAOTCS 3apanee. Ha 3ansaTuun
MPUMEHEHUE U 3amadq npernoaaBaTeNb 334aeT CTYACHTY [BE 3a/a4d U3 BBIIAHHOTO 3apaHee
MeIUuKo-Orosor TepeyHsl.
HUYECKOe Pemenne kaxmoii 3a1a4n CBOAUTCS K:
3HauYCHHE. - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
Kommnnekcusle OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
COCAMHEHHUS. - K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.
HUcnonb3oBanue 1 6ann — cTygeHt pemmni 3agady 6e3 omrOoK U HeIOYETOB,
KOMIIJIEKCOB 0 OammoB — 3ajaua penicHa HEMPABWILHO WM K PEHICHUIO 3aja4u
METaJLIOB B CTYACHT HE IPUCTYIIHIL.
MEIUIIHE.
®u3rKo-XUMHS | 3ammura 3 [IpenycmMoTpero BemonHeHHe 2 pabdor mo 3 Oamma. 3amure
TMOBCPXHOCTHBIX | taboparop nmabopartopHoli  pa®OTBl  TPEANMIECTBYET €€  BBINOJHEHHE C
ABJICHUA U |HBIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
MUCTICPCHBIX Banner 3a 3ammry omHO#l nmabGoparopHOW pabOTBl CYyMMHPYIOTCS
CHCTCM B clemyonuM oopa3om:
(yHKuHOHMpOBa 1 Gamn — 3a BBHINONHEHWE JTAOOPATOPHOW PabOTHI C COOIMIONEHUEM
HUHA )XUBBIX TIpaBUJI TEXHUKH 0€301TacCHOCTH;
CHCTCM 1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIA0OPaTOPHOH pabOTHl B
paboucit TeTpau;
1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOPHOU padoTe
(mpenofaBarenb 3a/1a€T OIMH UM HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB
W3 TIepeyHs BOPOCOB K JIA0OPaTOpHOM paboTe; ecli CTYIEHT JaeT Ha
BOTIPOCHI TIOJHBIA BEPHBIN OTBET, HaunciseTcss 1 6ami, eciam OTBeT
HETIOJIHBIN WA OTCYTCTBYeT — () 6amioB).
KonTpoa 10 KontponsHas pabora cocrour wu3 10 3amaHumil. 3a KakIblid
bHas MPaBUIILHBIA OTBET CTYIIEHT MoyrydaeT 1 Oasni.
padora(x
OHTPOJBH
bIii cpe3)
Knaccudukanus | Pemenne 2 [IpenycmotpeHo BbimonHenue 2 3azad no 1 Oammy. Ha pemenue
1 HOMEHKJIaTypa | CUTYyaIuo CUTYaIIMOHHOM 3a/1a4u OTBOAUTCS 10 MUHYT.
OpPTaHHYECKHUX HHBIX CuTyallmoHHBIC 3a/1a4 JJIs PEIICHUs BRIIAOTCS 3apanee. Ha 3aHsaTuun
COCIMHEHHH. 3a1a4 npernoaaBaTeNb 334aeT CTYACHTY [BE 3a/a4d U3 BBIIAHHOTO 3apaHee
Wzomepus. TIepeYHs..
MexaHu3msl Pemenue xaxaoii 3a1a4u CBOJUTCS K:
peaxuuii B - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OpTaHNYEeCKON OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
XUMHH - K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.
1 Gann — cTygeHt pemmni 3aga4dy 6e3 omrOoK U HeIOYETOB,
0 OammoB — 3ajaua penicHa HEMPABWILHO WM K PEHICHUIO 3aja4u
CTYACHT HE IPUCTYIIHIL.
KonTpoa 10 KontponsHast pabGora cocromr wu3 10 3amanmil. 3a KaKIblid
bHasl MPaBUIIBHBIA OTBET CTYJIEHT moirydaeT 1 Oai.
pabdora(k
OHTPOJIbH

blii cpe3)
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3amura
naboparop
HBIX paboT

[IpenycmotpeHo BeimonHeHue 1 nadopatopHoil paboTel mo 3 Gaia.
3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
CIeIyIOIUM 00pa3zoM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;

1 Gann — 3a mpaBwibHOE OdopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;

1 Gay — 3a OTBET Ha KOHTPOJIBHBIE BONPOCH! K J1a00paTopHOil padote
(mpemonaBarenb 3aaeT OOUH WJIM HECKOJIBKO KOHTPOJBHBIX BOIMPOC
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
BOINPOCHI IOJHBII BEPHBIM OTBET, Hauucisiercs 1 Gamn, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).

Crpoenue u
CBOICTBA
OMOTIOMMEPOB.
AMUHOKHUCIIOTHI
1 OCIIKH.
Crpoenue u
CBOICTBa
YIJIEBOIOB.
Hyxkneunosbie
KHCIIOTHI U UX
CTPYKTYpHBIE
KOMITOHEHTBI

3amuTa
maboparop
HBEIX paboT

[IpenycmMoTpero BemonHeHne 3 pabor mo 3 Oamma. 3amure
nmabopaTopHO  pabOTBHl  MPEANIECTBYET €€  BBINOJHEHHE C
00s13aTeNbHBIM COOIOICHUEM MTPABIII TEXHUKH 0€30MaCHOCTH.

bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBWwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
paboueit TeTpau;

1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTa0OpaTOpHOU padoTe
(mpemonaBareb 3a/1a€T OJUH WJIM HECKOJIBKO KOHTPOJBHBIX BOIMPOC
W3 TIEPEeYHs BOIIPOCOB K JIA0OpaTOpHOU paboOTe; ecliM CTYIEHT JIaeT Ha
BOIIPOCHI IONHBIM BEPHBIA OTBET, HAaUUcisieTcs | Oair, eciii OTBET
HETIOJHBIN WA OTCYTCTBYET — () 6amioB).

Kontpon
bHasI
padora(x
OHTPOJIBH
bIii cpe3)

10

KontponsHas pabora cocrour wu3 10 3amaHumii. 3a KakKIblid

HpaBPIJ'ILHLIfI OTBCT CTYACHT MOJIy4acT 1 6am.

Pemenne
CUTYallo
HHBIX
3a1a4

[MpemycmoTpeno BeimonHeHue 13amaum mo 1 Oamwry. Ha pemenue
CUTYyallMUOHHOM 3agauu otBoAUTCS 10 MUHYT.

CuryalimoHHbIE 3a]1aud JUIsl peLICHUs BbIIAat0TCs 3apaHee. Ha 3ansatuu
MpenojaBaTeNb 3aJaeT CTYACHTY JIBE 3aJaud U3 BBIJAHHOTO 3apaHee
MEepPCYHSL.

Pemenue xaxoii 3a1a4u CBOJUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITh 33J]aHO HECKOJIBKO ISl CAMOCTOSTEIIBHOTO OCMBICIICHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesIeHHON TeMaTuKe.

1 6ann — cTygeHt pemmni 3aga4dy 6e3 omrOoK U HeIOYETOB,

0 OammoB — 3ajmaua pelicHa HEMPABWILHO WM K PEHICHUIO 3a7a4u
CTYICHT HE MPUCTYIUIL.

[IpemuansHbie OaIbl

20

JlononHuTEeNbHBIE — NpeMHalbHble  Oajulbl  HAYUCISAIOTCS 3@
MOCTOSHHYIO ~aKTHMBHOCTb BO BpEMSl MPAaKTUYECKUX 3aHATHA,
BBICTYIJICHHE Ha KOH(EpPEHLUH, ydacTHe B HAYYHOH NESATEIbHOCTH
Kageapol.
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OTBeT Ha PK3aMCHE

30

15-20 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
Ousera Ha OLICHKY «YAOBJICTBOPUTEILHO;

21-25 0amnoB — CTYyAEGHT PacKpbUl OCHOBHBIC BOIPOCHI U 3aJaHuUs
Ousera Ha OLICHKY «XOPOILO»;

26-30 0amnoB — CTYAEGHT PAacKpbUI OCHOBHBIE BOIPOCH U 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

DK3aMeH MPOBOAUTCS B MHUCHMEHHOHW (opme, Bpems moarotoBku 40
MUHYT. B Omiete 4 3amaHus: 1Ba TeOpeTUUeCcKHX Bompoca (5 6anos
3a KOKIBIN) U JBE CUTyalMoHHbIC 3a1a4u (10 0aioB 3a KaXIyro).
Kpurepun onenuBanus Bompoca:

5 OayIoB -MCYEPNBIBAIOIIUK, IOCIENIOBATENFHBINA, TPaMOTHBIA |
JIOTUYECKUI OTBET HA BOIPOC; OTBETHI HA JOTIOJHUTENBHBIE BOIIPOCHI
BEpHBIE U YETKHE.

4 Oanna - MOMHBIA ¥ MPAaBWIBHBIA OTBET HA MOCTABJIEHHBIA BOMPOC,
yMEET CaMOCTOSITEIbHO 0000mars W H3JaraTb MaTepuai, He
JOMyCKasi OIMOOK U HETOYHOCTEH.

3 Ganua - TBEpAO 3HAET MaTepHall, PaMOTHO U IO CYLIECTBY M3Jaraet
€ro, He JOMYCKaeT CYLIECTBEHHBIX OIIMOOK M HETOUYHOCTEH B OTBETE
Ha BOIIPOC.

2 Oamna - OCBOWJI TOJBKO OCHOBHOM Marepwaj, HO HE 3HaeT
OTAENBHBIX JAeTaJei.

1 Gann - momycKaeT HETOYHOCTH, HEJOCTATOYHO MPABUIIBHO TPAKTYeT
(OpMYIHPOBKH, HapylIaeT TMOCIEA0BATEIIFHOCTE B  H3JIOKEHUH
OTBETa Ha BOIIPOC.

0 OamgoB - OTCYTCTBHE 3HAaHMH 10 BONPOCY, JOIYyCKaeT
NPUHIUNKATBHEIE OIMMOKH, HE MOXET NpPaBUIBHO IMPUMEHSThH
TEOPETUUECKHUE TOJIOKEHUS.

Kpurepun oneHuBanus 3aa4u:

10 GayioB - coCTaBiICH MPABWIIBHBIA aNTOPUTM pEIIeHHs 3afaqd, B
JIOTHYECKOM pacCy’KAeHUH, B BbIOOpe (QopMyn HET OmMOOK, €CTb
OOBsICHEHHE peIICHUs, TMOJY4YeH BEpHBIH OTBET, 3ajaya pelIcHa
palMOHATIBHBIM CIIOCOOOM; OTBETHI Ha JIOTIOJHHUTENbHBIE BOMPOCHI
BEPHBIE, YETKHE.

9 0amyoB - OTBET Ha BOMPOCH 33/1a4u JaH MPaBUJIbHO; OOBICHEHHE
xoma e€ pemeHHus MoApoOHOe, MOceqoBaTeIbHOE, TPaMOTHOE, C
TEOPETUIECKUMHU 000CHOBAaHUSIMH.

8 0amyoB - OTBET Ha BONPOCH! 3aJa4yd JaH MPaBUIbHO, OOBSCHEHUE
xofa e€ pemeHus nogpoOHoe, ¢ eIMHUYHBIMH OIMIMOKaMH B JIETANSX,
OTBETHl Ha JOMNOJIHUTEIbHBIE BOMPOCHI BEPHBIE, HO HENOCTATOUYHO
yéTKHUE.

7 ©annoB - OTBET Ha BONPOCHI 3aJayHl AaH MPaBUIBHO, OOBSCHEHUE
xoga e€ pemeHds MOApPOOHOE, HO HEJOCTATOYHO JIOTUYHOE, C
CIMHUYHBIMU OIIMOKaMH B JETAJISAX, HEKOTOPBIMH 3aTPyAHCHUSIMH B
TEOPETUYECKOM 00OCHOBAHUH.

6 OamioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBsICHEHHE XOJla €€ PEIICHHUS HEAOCTaTOYHO TOJHOE, ¢ OIIMOKaMHU,
c1abbIM TEOPETHYECKUM OOOCHOBAaHKEM, B TOM YHCJIE JIEKLIMOHHBIM
MaTtepuanoM. OTBETHl Ha JOMOJHUTENBHBIE BOIPOCH HEAOCTATOYHO
YETKHE.

5 0amioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBbsSICHEHHE  XOfla €€  peUICHHMs  HEJOCTAaTOYHO  IIOJIHOE,
HETOoCIe0BaTelbHOe, C OMMOKaMH, CcJIa0bIM  TEOPETUYECKHM
000CHOBaHMEM, B TOM YHCJIE JICKIIMOHHBIM MaTepuaioM. OTBETHl Ha
JOTIOJTHUTENIbHBIE BOMPOCHI C OIIMOKAMH B IETAJISX.

4 Ganna - OTBETH HA BOMPOCHI 337a4i JaHbl MPAaBUIBHO; OObSCHEHNE
X0Ja €€ peuleHdus JaHO 4YacTU4YHOe, 0e3 TEeOpeTHYECKOTo
ob6ocHoBaHus. OTBETHI Ha AOTIOJHUTEIBHBIE BOTIPOCH C OIIMOKaMH B
JeTalsX.

3 Gayta - 3aaHue TOHATO NMPaBUIBHO, B JIOTUYECKOM PACCYKICHUU
HET CYLIECTBEHHBIX OLIMOOK, HO JOMYIICHBI CYIIECTBEHHbBIE OIINOKN
B BeIOOpE (OpPMYJ WIM B MAaTEMaTHYeCKHUX pacderax; 3afaqya pelieHa

HE TOJIHOCTHIO MJIK B 00IIEM BHUAC.
Y7 AATTA - OTRATET WA ROTNOCLT 29790 TAULT WATTNARUITLIIO
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7. |aauBHIyanbHBIE 3aJaHMS, 30 Habop mononHuTensHBIX 0aIOB pa3pelieH CTyACHTY,
C TIOMOIIBIO0 KOTOPBIX PacKpBIBILIEMY Ha 3K3aMEHE OCHOBHBIEC BOTIPOCHI U 33/1aHUsl OMiieTa Ha
MOXHO HaOpaTb OLIEHKY HE HUXKE «YIOBIECTBOPUTEIBHON.
JOTIOJTHUTENIbHBIE OalTbI Heo0xonuMo BBIONHUTG 3aJaHUSl TEKYLIMX KOHTPOJIBHBIX CPE30B

WA OTBETUTHh HA YCTHBIC BOMPOCHI (IO BBIOOPY MpermogaBaresis),
npudeM Oauiel, HaOpaHHBIE paHee 3a JaHHBIC BHIBI PabOTHI,
OOHYJISIFOTCSI.

8. Hroro 3a cemectp 100

HroroBass omeHka 1o »5k3aMeHy BbicTaBisiercs B 100-OammpHOM 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHOr  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW OIEHKH IO JWCHHUIUIMHE B
TPATUITMOHHYIO YETHIPEXOALTEHYIO OCYIIECTBIISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6ammoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JadopaTopHbBIX padoT

Tema 4. CtpoeHue 1 CBOMCTBA OMOTTOIMMEPOB. AMUHOKHCIIOTHI U Oesiku. CTPOCHHE U CBOWCTBA YIJICBOJIOB.
HyxienHoBbIe KUCIIOTHI U UX CTPYKTYPHbIE KOMITOHEHTHI

JlabopaTropHasi pabora. «CTpoeHHe U CBOICTBA YIVICBOIO0B).

KoHTpoJsbHbIE BOPOCHI:

1. Kakas ¢pyHKIIMOHANbHAS TPYIIIA [TFOKO3bI MPOSBIISLET BOCCTAHABIMBAIOIINE CBOHCTBA?

2. B 4éM 0COOEHHOCTB CTPYKTYpbl BOCCTAHABIMBAIOLINX M HEBOCCTAHABIMBAIOIIMX JUCaXapua0B?

3. Kakxoil MoHOcaxapuj mHoly4aeTcsi B pe3yJbTare IOJIHOTO TUApOJIM3a Kpaxmana? A B pesyabrare
THIpOJIN3a o[ AeWCTBUEM (epMeHTa a-amuiasbl? HanumuTe cxemy THapoiu3a KpaxMaina 1oj JeicTBUEM
¢dbepMeHTa, Ha30BUTE MPOMEKYTOUHBIE IPOTYKTHI.

JlabopaTopHas padora. Hyk/1enHOBbI€ KHCJIOTHI M UX CTPYKTYPHbIE KOMIIOHEHTBI.
KoHTpoJsbHbIE BONPOCHI:

1. buonoruueckoe 3nauenue u crpoenue JJHK u PHK. B uém cocrout otmmune JJHK or PHK?Kakue Buast
PHK Bp&1 3HaeTe?

2. IlepBuunas, BropuuHas u tperuunas crpykrypa JJHK u PHK. Kakue tunsl cBsizell cTaOuaM3upyoT u
MOJAECPAKUBAIOT 3TU CTPYKTYphI? [IpMHIINIT KOMITTIEMEHTAPHOCTH.

3. l'maponus HykiIenHOBBIX KucaoT. CriocoOwl onpenenenus coctasa JJHK u PHK.

4. Ctpoenne u PyHKIIMN HYKJICO3UAMOHO- U oudocharo: AMD, AIID, ATO.

5. Ctpoenue u QpyHKIIMH HUKOTHHAMUAUHYKICOTUAHBIX KohepmenToB (HA I+, HAID).
6. JlekapcTBEHHBIE CPEJICTBA HA OCHOBE MOAU(PUIIMPOBAHHBIX HYKJIEHHOBBIX OCHOBAHUM.

7. VI3MeHeHHe CTPYKTypbl HYKJIEHHOBBIX KHUCJIOT IO IEHWCTBHEM XMMHYECKHMX BEIIECTB U paauvalvu.
MyrareHHOe AEICTBUE a30TUCTOU KUCIIOTHI.

KounrtpoJsbHast padora



Tema 4. Ctpoenue u cBoiicTBa OMOMOTUMEPOB. AMHUHOKUCIIOTHI U 0enku. CTpOCHUE U CBOMCTBA YITIEBOJOB.
HyxknenHoBbIE KUCIIOTBI M UX CTPYKTYPHBIE KOMIIOHEHTHI

1. VI3 mepeunciaeHHbIX COSTMHEHHUI BRIOEPUTE MOHO3BI, SIBISIOMINUECS THACTEPEOMEPAMH:
(") D-uno3a;

(1) L-tano3a;

(?) D-apabuno3a;

(?) D-nicuxo3a;

(?) L-anbrpo3a;

(?) L-spurpyno3sa.

2. U3 nmepeuncieHHbIX COeTMHEHUH BRIOEPUTE MOHO3BI, 00pa3yIOIIHECs B MPOIECCE KETO-CHOIBHOM
TayroMepuu u3 D-cop0o3sI (B MIETOYHOMN Cpefe):

(?) D-tararo3a;

(?) L-cop6o3a;

(?) D-ryno3a;

() D-ramakro3a;

(?) L-uno3a;

(1) D-uno3a.

3. Kakuie U3 npuBeIEHHBIX YTIIEBOIOB JAIOT PEAKIIUIO «CEPEOPSTHOTO 3epKaiay:

(?) caxapo3a,

(!) MmaHHO3a,

(?) xpaxman,

(?) nemnronosa,

(1) mampTO3a?

4. IIpu BOCCTaHOBJICHUH TITFOKO3BI 00pa3yeTcs:

(?) ruko3u,

(?) cnoxwusIi 3¢up,

(!) mecTuaTOMHBIN CIIUPT,

(?) enom.

5. B renapuHe B COCTaB MOBTOPSIONIMXCS AUCAXapUAHBIX €IUHUI] BXOAAT OCTaTKu D- mmtoko3amuna, D-
IFOKYPOHOBOM M L-naypoHoBO#M KUCHOT. K KakuM CO€TMHEHUSIM OTHOCHUTCS TE€NapUH:
(?) romomnonucaxapubl;

(?) Tpucaxapupl;

(1) rerepononucaxapuibl;

(?) kapOOHOBBIE KUCTIOTHI.

Pemenue CUTYallMOHHBIX 3a1a4

Tema 3. Knaccuduxkarus 1 HOMEHKJIaTypa OpraHUYeCKUX coennHeHnid. 3oMmepus. MexaHu3mbl peakiiuii B
OpraHNYeCKON XUMUHU

1. PaccuuraiiTe M3MeHeHHe JHTPONMH, JHTAJBNUH M 3Heprum I'mé0ca mpu c.y. AI8 peakuuu
OKHCJICHHUSI INIIOKO3bI /10 3TAHO1a, IPOTEeKAKIIell B OpraHu3me:

C6H1206 (1B) = 2C2H50H()) + 2CO2(T).

Pemenne:

UCTIONB3YsT (POPMYJIBI TSl pacyeTa SHTPOIHHU, SHTAIBINU U 3Hepruu ['mb0ca mpu c.y. Mpou3BeaAeM pacyer
JUISL peakuu

C6H1206 (1B)= 2C2H50H(%)+ 2CO2(T).

AH ° (peakmumn) =2 - AH® (C2H50H(x)) + 2 - AH® (CO2(r)) - AH® (C6H1206 (TB)) =

2 (-276.9) + 2 - (-393.51) — (- 1263.80) = -77.02 x/]»x/Mo01b

AS°298(peakiun) = 2 - AS°298(C2HSOH(x)) + 2 - AS°298(CO2(1)) - AS°298(C6H1206 (TB)) =
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2-161.00 +2 - 213.67 — 269.50 = 515.84 /Mo K
AG®298(peakimu) = 2 - AG°298(C2HS5OH(x)) + 2 -AG°298(CO2(r)) - AGP298(C6H1206 (T8)) =
2+ (-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 kJ/MOND

Otser: AH °(peakuun) = -77.02 k/l:x/Mmoib; AS°298(peakun) = 515.84 /:x/moab-K;
AG°®298(peaxkuun) = -220.16 k/M0J1b.

2. Ilpu BHYTpUBEHHOM BBEIEHHUU TUIIEPTOHMYECKHUX PACTBOPOB TJIFOKO3bI IMOBBIMIACTCS OCMOTHYECKOE
JaBJICHUE KPOBH, YCHJIMBAETCS TOK JKHUJIKOCTH W3 TKAHEH B KPOBB, IMOBBIIIAIOTCS MPOIECCH OOMEHa,
yIydqIIaeTcsl JE3MHTOKCUKAIIMOHHAS (DYHKIMS TEYEHHU, PACHIUPSIIOTCS COCYIbI, YBEIUYHBACTCS IHYPE3.
PaccunTaiiTe KOIMYECTBO MIIOKO3bI U AUCTUIUIMPOBAHHOM BOAbI jyisi mpurotoBieHus 150 mu 40%-Horo
pactBopa (IMI0THOCTH pacTBopa 1540 kr/m3).

OTtBeTt: 92,4- Macca r110ko03bl, 138,6- Macca BOaBI.

Tema 4. CtpoeHue 1 CBOMCTBA OMOTIOIMMEPOB. AMUHOKHCIIOTHI U Oesiku. CTPOCHHE U CBOWCTBA YIJICBOJIOB.
HyxienHoBbIe KHUCIOTHI U UX CTPYKTYPHBIE KOMITOHEHTHI

1. ITopaskeHHBIH y4acTOK MPU 0XKOTax IHeodaMu 00padaThIBalOT MOCIe MPOMBIBAaHHS BOOH 1%-HbIM
pPacTBOPOM YKCYCHOM KHMCJIOTBI. PaccunTaiite MacCy TaKOro pacTBOpa, €CIU Macca YKCYCHOU KHUCIIOTBI B HEM
paBHa 0,4 r. PaccuuraiiTe MOJISIPHOCTD U MOJISUIBHOCTB 3TOTO pacTBopa. IIoTHOCTE pacTBOpa MPUHATH
paBHOi 1.

OTtBet: macca pactBopa- 40r, Cm -0,17 moab/a, Cm-0,185r/kr p-as.

2. I'moko3a mpUMeHsIeTCs B MEIUIMHE KaK CPEACTBO YCHJICHHOTO YIJIEBOJHOIO MUTAHMS, KaK KOM-TIOHEHT
Pa3NUYHBIX KPOBE3aMEIIAIOIIUX M MPOTHBOLIOKOBBIX KHJKOCTEH, NMPH OTPABICHUSAX Yrap-HbIM ra3oM U
aHuiuHOM. OIpenenuTe Maccy IVTIOKO3bl, KOTOPYIO IOMYYHUT IMAlMeHT IMPH HHBEKIMH OIHOW aMITYJIbI
40%-noro pactBopa oobemoM 10 M. [InoTHOCTB pacTBopa paBHa 1,54 r/cm3.

OTBeT: NanMeHT MOJY4HUT 6,16 I INIIOKO3bI.
4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILIMHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpocekl 3k3amena (YK-8)
1. ITpenmet xumuu. Xumus U okpyxatroias cpeaa. Csizb XUMUU ¢ METULIMHOM.
2. Dueprerudeckne 3PQeKTbl XMMHUYECKUX peakuuil. Bunsl sHeprernyeckux 3PQeKToB XUMHYECKUX
peaxiuii. @aKkTOpsl, BIUSAIOUINE HA SHEPTEeTUIECKUH AP PEKT XUMHUUECKON peakluu (IPUPOAa U KOITMYECTBO
BEUIECTB - YYaCTHUKOB peakluu). TepMOXMMHMUYECKHE ypaBHEHHs. TemioTa M SHTAIbIHA: XUMHYECKON
peakiuu, oOpa30BaHMs BELIECTBA, XMMUYECKOM CBsA3M, cropaHus, (azoBoro mepexoaa. CranmapTHoe
COCTOSIHME BelllecTBa. 3akoH ['ecca u ciencTBUs U3 HETO.
3. Knnaccudukanus qucnepcHbix cucreM. Knaccudukanus 1ucnepcHbIX CUCTEM MO CTETIEHU TUCIIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (ha3; O CHIIE MEKMOJICKYIIIPHOTO B3aUMOICHCTBHSI MEXKTy TUCTIEPCHOM (a3oi
U JUCIIEPCUOHHOM CPENOH.
4. Koarymsius. [Topor koarynamuu u ero onpeaenenue, npaswio Llynsue-I'apau. B3anmuas koarynsiusi.
3HaueHNE KOAryJIsILiMM B MEIULIMHE.
5. AncopOuust U3 pacTBopa Ha TBEPIIOM aJICOPOCHTE.

TunoBble 3aganua s 3k3amena (YK-8)
1. AHaIBTUH IPUMEHSETCS B MEAUIIMHE KaK 0OJICYTOJISIONIEE, KAPOMOHIKAIOIIEE 1
MIPOTUBOBOC-MATTUTENLHOE CPEICTBO MPHU TOJIIOBHBIX 00X, pAAUKYIHTe, TpUMIe, peBMaru3me. Onpenennure
MaccCy aHaJIbIMHA, KOTOPYIO MOMYYUT MAIMECHT MPH UHBEKIUU OAHOU aMmyibl 50%-Horo pacTBopa 06beMoM
2 mi. [TnotHocTs pactBopa 1,47 r/mi.
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2. Ilpu yeueHnH OHKOJIOTHYECKHUX 3a00JIEBAaHUI B OIyXONb BBOIAT MpEIapar, COASPKaIIuil pagrioHyKIHT
upunuii-192. Paccunraiite, kakas 4acTb BBEACHHOI'O PaJIMOHYKJINA OCTAHETCS B OIYyXOJIU uepe3 45 CyToK,
€CJIU €ro Mepuo MoiyrnpeBpamieHus cocrasiser 74,08 cyTok.

3. B naboparopuu co3ganyu HOBBIN JIEKApCTBEHHBIN TMpemnapar. CpoK TOMHOCTH 3TOTO Ipemnapara npu t° =
20°C cocrapmnsier Tpu roaa. M3BecTHO, YTO I JAHHOW PeakIMH TEMIIepaTypHBIA KO3(POHUIIUEHT CKOPOCTH
peakuun paseH 2. Kakoe BpeMsi MoxkHO xpaHuTh npemnapar npu 30°C, 40°C, 50°C? MoHO 11 TPOBOJIUTH
uccienoBanus npu temneparypax 100-200°C?

4. PaccunTaiiTe KOHCTAaHTY PaBHOBECHS PEAKI[MM OKHUCJIEHHUS HTaHOJa KUCIOPOAOM B YKCYCHBIA albIerHl
(opranmveckue coequHeHus xuakue) mpu 310 K.

4.4. Illkana orieHUBaHMsI IPOMEKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrinm
TOCTYKCHHSI pe3YJIbTaTa)

VK-8 JleMOHCTpUpYEeT  BBICOKMHA  YpOBEHb  3HAaHHMH  OCHOBHBIX
(U3NKO-XUMUYECKUX TOHATHH UM TEOpUH; OCHOBHBIX METOIOB
UCCIIC/IOBAHUS B XUMHH. [TpoBOAMT KOMILICKCHBIM aHAIU3
(U3NKO-XUMHUYECKOW CYIIHOCTH IPOIECCOB, MPOUCXOMSAIINX B
(85<j01T(J)I(I)4[(15:§303) KUBOM OpTaHM3ME, HA KICTOYHOM H MOICKYIPHOM YpOBHE.
JIeMOHCTpUpPYET YMEHHE MPOrHO3UPOBATh CBOWCTBA BEUICCTB U UX
PCAKIIMOHHYIO CIIOCOOHOCTh B KOHKPETHBIX YCIOBHSX OKPY)KAOIICH
Cpelbl, B TOM YHCJIE XUBOro opraHu3ma. CBOOOAHO MPHUMEHSET
(U3UKO-XUMUYECKHE METO/IbI B IPO(PECCHOHALHON JICSATEIbHOCTH.

VK-8 JIeMOHCTpUpYET  XOpOUIMH  YpPOBEHb  3HAHMM  OCHOBHBIX
(U3NKO-XUMUYECKHX TIOHATHH M TEOpUH; OCHOBHBIX METOJIOB
UCCIIC/IOBAHUS B XUMHH. AHATU3UPYeT (PHU3UKO-XUMHUYECKYFO
CYIIHOCTh TIPOIIECCOB, TMPOUCXOASIINX B JKABOM OpraHM3Me, Ha
KJICTOYHOM H MOJICKYJIIDHOM ypOBHE. J[eMOHCTpHpYET BiaJeHHE
HaBBIKAMH  TPUMEHEHHS  (DU3MKO-XMMHYECKMX  METOJOB B
poeCCHOHAIBHON ACSITETHHOCTH IO MPEUIOKCHHOMY aJITOPUTMY.

«XOPOIIIOY
(70 - 84 6amnoB)

VK-8 JIeMOHCTpUpYET  HEJOCTAaTOYHO  BBICOKHMH  ypPOBEHb  3HAHHI
«y/IOBJICTBOPUTEIILHO» OCHOBHBIX (PU3HUKO-XMMHYECKUX TOHSATUH, ONpeAeNeHUIl U TeOpu.
(50 - 69 6amnos) JleMoHCTpHUpYyeT (GparMeHTapHOE TMPEACTABICHHE O NPUMCHCHHH

(U3UKO-XUMUYECKUX METOJIOB B MPOPECCUOHATILHOM NESTEIbHOCTH.

VK-8 JleMoHCTpUpYyeT cnaOblii ypOBEHb 3HAHWH €CTECTBEHHOHAYYHBIX
MOHATUH ¥ METOAOB. 3aTpyAHSETCS JaTh OIEHKY CYIIHOCTH
MPOIIECCOB, MPOMCXOMAIINX B XUBOM OpraHusMme. JleMoHCTpHupyeT
HETOTOBHOCTh ~ NPUMEHATh  (U3UKO-XUMHUYECKHE  METOObl B
poeCCHOHAIBHOM JeSITeTbHOCTH.

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amoB)

5. MeTonnueckue yKkazaHusi AJisl 00y4al0OIIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PI1[]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AUCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCIUTUTAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual ¥ JONOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOJIHUTEIbHOU
TUTEPATYPHL;

- IPYU CAMOCTOATEIHLHOM U3YYEHHU TEOPETUYECKONU TEMBI CAENaTh KOHCIEKT, UCIOb3Yysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dk3amMeHy. OHa BKIIOYAeT MPOPaOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHJIOBAHHBIX
WCTOYHHUKOB U JIMTEPATYPHI IO TEMATHKE JICKITUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXKeT ObITh BBHIMOJHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBHON TeTpamu mo npeamery. OH JoKeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.

KoHcnekTbl HaydHOW JNHUTEpaTyphl MPU CAMOCTOATENLHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKaTh
OTBETHl HA KAXKIbIM TOCTABICHHBIH B TEME BOIPOC, MMETh CCBUIKY HAa HMCTOYHUK HHPOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHWs M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIC IMO3WIIMK), HO TPU ITOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- Jienarb 3alldCh MO XOAYy YTEHHsS B BHUJE MPOCTOTO0 WM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHHe OCHOBHBIX BOIIPOCOB padOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJATOTOBKE K OTJIEIBHBIM 33JJaHUSIM TEKYLIEro KOHTPOJIS

3ammura J1a00paTopHBIX padoT

[ToarotoBky K 51aOOpaTOPHOMY 3aHSATHIO OCYIIECTBIISIIOT B HECKOJIBKO JTaroB: IpeaBapuTelIbHas
MOJITOTOBKA, HA4yalo padOThI, €€ BBIOJHEHUS, COCTABICHHE OTYETa M OIICHKU Pa0OTHI MPEMOIaBaTEIICM.
T'oToBsich K paboTe CTYIEHT, MPEK/e BCETo, JOKEH OCO3HATD €€ L1ellb, YCBOUTh TEOPETUUECKHIA MaTepHall,
JTOOUTHCS YETKOTO MPEACTABICHUS 0 XUMUUYECKHUX U JPYTUX MPOIECCaxX, Ha KOTOPBIX OCHOBBIBAEeTCS paboTa
npuOOPOB U YCTAHOBOK.

B xozne maGoparopHoii pabOThI CTYAEHT JOJKEH 3alOJIHUTh COOTBETCTBYIOIIME pa3lelibl padodei TeTpaiy,
3aMMChIBasl CBOU HAOMIONCHUS, 3aONHssI TAOMUIlBI, Aefias HE0OXOAMMBbIE PACUYEThI, BBITIOIHSS MOCTPOCHUE
rpaduxoB. TeTpans odopmiseTcs WHANBUAYAIbHO KaXIbIM CTYAECHTOM. B BBIBOAAax cieqyeT MPHUBECTH
YHCIIOBBIC 3HAYCHHSI TIOTYYCHHBIX BEIMYMH, KPAaTKO C(hOpMyITHPOBAaTH OCHOBHEIE PE3yJbTaThl BBIMOJIHEHHOM
pabotel. Tlocne odopmienus nabopaTopHON pabOTHI CTYACHT 3alMINACT CBOIO padOTy, MPEACTaBIISASL
3aMoJIHEHHYI0 pabouyro TeTpaab MPEnojaBaTelio M OTBEYass Ha KOHTPOJbHBIC BOMpochl. JlabopaTopHas
paboTa cunuTaeTcs NOTHOCTHIO BHIIOJHEHHOW U CTAHHOM TOJBKO MOCTIE €€ 3aIUThI.

Peienue CUTYallMOHHBIX 3a1a4
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CutyallMOHHBIE 3aJayd — 3TO BUJA Y4YEOHOro 3aJaHvs, MMUTHPYIOIIUN CUTyallMd, KOTOpPbIE MOTYT
BO3HUKHYTH B PEAIbHON JIEHCTBUTEIBHOCTH (TIPH MPOBEIECHUH AMArHOCTUUECKUX U JICUEOHBIX MPOLEAYD).
Crnenuduka CHUTYyallMOHHOW 3a/lauyd 3aKJIIOYaeTcsi B TOM, YTO OHAa HOCHT SIPKO BBIPAXKCHHBIH
MIPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep, HO JJIs €€ pelIeHHs] He0OX0IMMO KOHKPETHOE MPEAMETHOE 3HAHUE.
OO0s13aTenbHBIM AIIEMEHTOM 3aJa4yll sIBIIsIeTCS MpoOneMHbIi Bompoc. [Ipu pemeHnn cuTyaroHHON 3a1a4uu
CTYCHT JIOJDKEH HAaWTH PELICHUE, COOTBETCTBYIOLIEE JaHHOM CUTyallt, U apryMEHTUPOBATh CBOM OTBET.
JlJis MOATOTOBKM K PEHICHHUIO CUTYallMOHHBIX 33/1a4 HEOOXOOUMO H3YUYHMTh TEOPETHUECKUH MarepHa Io
teme. [l 3TOro  HEOOXOAMMO MPOCMOTPETh  BHUJEONEKLHIO, HW3Y4YMTh MaTepuand Yy4yeOHHKa,
y4eOHO-MeTouuecKoro nocobusi. PexomenayeTrcsi 3apaHee MPOCMOTPETh U MpOpeniaTb CUTyallMOHHbBIE
3aJlauu, MpUBEJCHHbIE B paboyeil TeTpaju B COOTBETCTBYIOIIEM pa3Jiere.

ITucbMeHHast KOHTPOJILHAs PadoTa ¢ JJIeMeHTAMM TeCTHPOBAHUA/KOHTPOJIbHBIN Cpe3

[TucbMeHHast KOHTPOJIbHAs paboTa SBISETCS POPMOI KOHTPOIISI CAMOCTOSTENLHON PabOThl 00yYaromuXcs 1
OTpaXacT CTCIICHb OCBOCHUA MaTcpualia 1o H3yqaeM0171 JUCHUITIINHEC.

[ToaroroBka M BBIMOJHEHHE KOHTPOJIBHOW Pa0OOTHI MPUYYAET CTYIEHTOB K CaMOCTOSTEIILHOMY TPYLY, €€
BBITIOJTHEHUE (bopMI/IpyeT y‘-ICGHO-I/ICCJIeI[OBaTeJIBCKI/Ie HaBBIKHU, TIOMOTI'aCT YCBOCHHIO BaXKHBIX pPa3acioB
Kypca.

[Ipy moaroToBKE K KOHTPOJIBHOM paboTe HEOOXOAUMO MpopadoTaTh TECOPETUUYECKHN Marepua Mo TeMe,
MPOCMOTPETh €lle pa3 MPEe3CHTALUI0 JIEKIIUH, MOBTOPUTH MaTepuai ydyeOHuka. [lomoraer ocosHaHuio
MaTepuaia COCTaBJICHHE KOHCIIEKTa 110 TeMe, JOTIOJIHEHHOTO ¢ YY€TOM PEKOMEHA0BAaHHOM TOTOIHUTEIBHON
nutepatypbl. Heo0XoauMo 0TBETUTH Ha BOMPOCHI I CAMOCTOATENBHON padOoThl, HCIIOIB30BATh MaTepHallbl
paboueit TeTpaau.

[Ipu BBIMONHEHWN NMHUCbMEHHOW KOHTPOJIBHOW pabOThl CTYACHT MONyYaeT 3aJaHUs M0 paHee U3yUYEHHOMY
MaTepuaity U JI0JKeH HalucaTh pelieHue.

6. YueOHO-MeTOoAN4YecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuUTEpaTypa:

1. babkoB A. B., Hecteposa O. B. Xumus B Meauuune : YueOHUK i By30B. - Mocksa: HOpaiit, 2021. -
403 c. - Teker : anekrpouHsiii // DBC «FOPAWT [caiit]. - URL: https://urait.ru/bcode/469316

2. Komanma A.B. Ob6mas xumus : yueOHuK. - MockBa: ' DOTAP-Meauna, 2014. - 400 c. - Tekcr :
anektponnbii  //  OBC  «KoHcynmbTaHT — CcTymeHTa By3a W MeaBy3a  [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html

3. IlyzakoB C. A., IlonkoB B. A., ®ununmoBa A. A. Ob0mas xumusi, COOpHUK 3aAa4 M YIPaKHEHUH :
Y4eOHoe mocobue A By30B. - mep. W jgom; 5-¢ m3a.. - Mocksa: IOpaiit, 2021. - 251 c. - Teker :
snextpouHsiii // DBC «FOPAWT [caiit]. - URL: https://urait.ru/bcode/468600

4. CemenoB, U. H., Ilepdummosa, M. JI. Xumus : y4ueOHMK miua By30B. - 2022-06-21; Xumwus. -
Cankr-IletepOypr: XUMU3IAT, 2016. - 656 c. - Tekcr : anexkrponnsiid / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/49800.html

5. TiokaBkuna H.A., baykoB FO.M., 3ypabsu C.D. buoopranuueckas xumus : y4eOHHK. - Mocksa:
I'SOTAP-Menua, 2020. - 416 c. - Tekcr : anexkrponnslii // ObC «KoHCynbTaHT CTyAeHTa By3a U MEIBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970454152.html

6. TwokaBkuHa H.A. buoopranmueckas XWMHs: PYKOBOJICTBO K MPAKTUYECKUM 3aHATHSAM : ydeOHOE
nmocobue. - MockBa: 'DOTAP-Menua, 2017. - 168 c. - Tekct : anekrponnbii // OBC «KoncynbranT
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970442098.html

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. Jlebenes 1O. A., ®@anees I. H., Tony6e A. M., lllanoBan B. H. Xumus : YueOHuK a7 By30B. - 1ep. U
nom; 2-¢ 3. - Mocksa: FOpaiit, 2021. - 431 c. - Teker : anexrponssiii / D5C «FOPAUT» [caiit]. - URL:
https://urait.ru/bcode/469031

2. Pomanmosa C.B., Ilanacenko A.M. buoopranumueckas XuMHs B BOINpPOCaXx M OTBETax
y4e0HO-METOIUIECKOe TTocoOue : B 2-x vacTsx. - Tambos: [M3nat. mom TI'Y um. I'P. lepxkasunal, 2013
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6.3 VlHble HICTOYHUKMU:
1. ITIpaBoBoii caiit Korcynsrantllmtoc - http://www.consultant.ru
2. CnoBapu U SHIUKJIONEINHU OHJIAlH - http://dic.academic.ru/
3. DnekTpoHHbIN cipaBouHUK «HDOpMEIOY» - www.informio.ru
4. XuMu4eckas SHIUKIONEANUs Ha caiiTe « XuMuK.py» - http://www.xumuk.ru/encyklopedia/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IpynmnoBbIX W HWHIAWBHUAYAJbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

Y4eOHbIe ayTUTOPUH U MIOMEIICHUS JJIsi CAMOCTOSTENIbHON paOOThl YKOMIUIEKTOBAHBI CIICITUATA3HPOBAHHON
MeOeIbI0 U TEXHUYECKUMHU CPEJICTBAMU OOYUYCHHSI, CITYXKAIIUMHU IS PEICTABICHUS Y4eOHO! HHpOopMaIiu
OO0JIBIIION ayTUTOPHH.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TIOCKA).

Hanmuuue naGopatopuit 1y1s mpoBeaeHUs Ja0OpaTOPHBIX 3aHATHN. JIabopaTOpHBIN MPaKTUKYM MO XWMHH,
o0OecreueHHbIl XUMHUYECKUMH pPEaKTUBAMHU, JaO0OpaTOPHOM TMOCYIoN W ydeOHbIM 00OpyIOBaHHEM B
COOTBETCTBHUH C MPOTPaMMON JTaOOpaTOpPHBIX PabOT.

[lepeuens ocHarieHus J1abOpaToOpHii: XMMUYECKast rmocyaa U o0opynoBaHue: MPOOUPKH, KOJIObI, MEpHBIE
KOJIOBI, IMIMHIPHI, XUMHUYECKHE CTaKaHbl, MUIETKH, BOPOHKH, JCIUTEIbHbIE BOPOHKH, IITATHBHI,
SNEKTPUYECKUE TUIMTKH, aHAJIMTUYECKHE BEChl, BOJASHBIC OaHu, IImartend, (UIbTpoBasbHAas Oymara,
YHHMBEpcaJlbHasi HHAUKaTopHast Oymara, 1a00paTopHble TEPMOMETPBI, MUKPOCKOII.

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexa TI'Y. — URL: https://elibrary.tsutmb.ru/

2.  VYuuBepcuTeTckas OMONIMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTreunas  cuctema. —  URL:
https://biblioclub.ru

3. OBC «KoHcynbTaHT cTyneHTa»: KojuleKuuu: MenunuHa. 3npaBooxpaHeHue. ['ymaHu-TapHblE HayKH
(xomrutekt TamboBckoro I'Y) . — URL: http://www.studentlibrary.ru

4. lludposoii oobpazoBarensHbIil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. KOpaiit: anexTponHOo-0nbOHoTeuHas cucrema. — URL: https://urait.ru

6. ONEeKTPOHHBIN KaTrajaor @yHIaMEHTAIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

7. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwmiickas rocynapcrBenHas 6ubnuoreka. — URL: https://www.rsl.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOydeHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



