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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-7 TOTOBHOCTh K WCHOJB30BAHUIO OCHOBHBIX (DHU3HKO-XUMHUYECKHX, MaTEMaTHYCCKUX W HHBIX
€CTECTBEHHOHAYYHBIX TIOHATHI U METO/IOB MPH PEIICHUH MPOGeCCHOHATBHBIX 3a1a4

1.2 Buns! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- MCIMIIMHCKasA

MpeIynpexJICHe BO3HUKHOBEHHUs 3a00JIeBaHUN Cpeau HacelleHWs IyTeM MPOBEICHUs
MPOQUTAKTUIECCKUX U IPOTUBOIMUIEMUICCKUX MEPOIIPUATHIA

MpoBeJicHHE MPOYUIAKTHICCKUX MEAUIIMHCKUX OCMOTPOB, MUCHAHCEPU3AINH, JUCIIAHCEPHOTO
HaOJTIOEHUS

poBeieHHe cOopa U MEIUKO-CTATHCTUYECKOTO aHaIM3a MH(POPMALIUK O MOKA3ATENIX 300POBbs
HaCeJIEHUs Pa3IMYHBIX BO3PACTHO-TIOIOBBIX TPYII, XapaKTEPUIYIOIINX COCTOSIHUE UX 3/I0POBbs
JMArHOCTHUKA 3a00JICBAHMIA U TTATOJIOTUYECKUX COCTOSTHUN MAIUEHTOB

JMArHOCTHKA HEOTJIOKHBIX COCTOSTHUM

JIMArHOCTHKA OEPEeMEHHOCTH

MIPOBEJICHUE HKCIEPTU3bl BPEMEHHOW HETPYAOCIMOCOOHOCTH W YydacTHe B HHBIX BHAAX
MEAMIIMHCKOM SKCIIEPTU3BI

OKa3aHUe MEepPBUYHON BpauyeOHON MeIUKO-CAHUTApPHON MOMOIIM B aMOyJIaTOPHBIX YCIOBUSIX U
YCJIOBHUSIX IHEBHOTO CTallMOHapa

OKa3aHHWE TIEPBUYHOM BpaueOHON MEIUKO-CAHWUTAPHOW TOMOIIM TIPH BHE3AMMHBIX OCTPHIX
3a00JICBaHUAX, COCTOSTHHSIX, OOOCTPEHUU XPOHHUYECKUX 3a00JIeBaHUMN, HE COMPOBOXKIAIOIINXCS
YIpO30# KU3HU MAlMEHTa U HE TPEOYIOMIUX YKCTPECHHOM METUITMHCKON TTIOMOIITH

y4acThe B OKa3aHUU CKOPON MEIUIIMHCKOW MOMOIIM MPH COCTOSHUSAX, TPEOYIOMIMX CPOYHOTO
MEIUIIMHCKOTO BMEIIATeIbCTBA

OKa3aHWE MEAMIIMHCKOM MOMOIIM TMpPH YPE3BbIYANHBIX CUTyallUsiX, B TOM YHCII€ Y4YacCTHE B
MEIUIIMHCKOM ABaKyaluu

y4acTre B IPOBEACHUH MEAUIIMHCKON peaOMINTAIlUU i CAHATOPHO-KYPOPTHOTO JICUCHUS
(dbopMupoBaHue y HacelCeHHs, MAIMEeHTOB U YJICHOB WX CEMEW MOTHUBAlLIUM, HANpaBICHHON Ha
COXpaHEHUE U YKPEIUIEHHE CBOETO 3/I0POBbS U 30POBbsI OKPYKAIOIIHX

oOy4yeHHe MalueHTOB OCHOBHBIM TMTHEHUYECKUM MEPONPUATUAM 030POBUTEIHLHOTO XapaKkTepa,
CHOCOOCTBYIOUINM MPOQHIAKTHKE BOZHUKHOBEHUS 3a00JI€BaHUM U YKPETICHUIO 37I0POBbs

- OpraHU3alMOHHO-YIIpaBIeHYECKas

MNPUMCHCHUC OCHOBHBIX IIPUHIUIIOB OpraHu3alivi OKa3aHUA MCHHHHHCKOﬁ IIoMOIII1 B
MEIULMHCKUX OpraHU3aluaX U UX CTPYKTYPHBIX IIOAPA3AEICHUAX

CO3JaHUC B MCAUIIUHCKUX OPraHU3alusAaX 6HaFOHpI/ISITHLIX YCJIOBI/Iﬁ JJIA HPCGBIBaHI/IH IIalTUCHTOB
Y TPYAOBOM AEATEIBHOCTH MEAULIMHCKOTO MEPCOHANA

BCACHUC MC,Z[HHHHCKOﬁ JOKYMCHTAIIMU B MCOAUIUHCKUX OPraHu3alnugax

OpTaHu3aIysl MPOBEACHUS MEIUIIMHCKON SKCIIEPTU3BI

y4acTHE B OPraHU3alHH OLICHKH Kaue€CTBA OKA3aHHS MEAULMHCKON MOMOILHU ITAlUEHTAM
coOroIeHre OCHOBHBIX TpeOoBaHU HH(DOPMAITMOHHONW O€30MTaCHOCTH

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI CIICAYIOIINE
KOMIIETCHIUU:

O06001TIeHHBIEC TPYIOBEIC

Kon n HammenoBaHue

(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccrnoHaTbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

xommnereniuu ®I'OC BO,
HEOOXOIUMOM 111
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAUMBIC TSI POPMUPOBAHHMS
TPYJOBOTO JICHCTBHS / KOMITETCHIINU

OIIK-7 I'oTOBHOCTB K

3HAeT ¥ IOHUMACT:




HCITIOJIb30BAHUIO OCHOBHBIX |0CHOBHBIE (DHU3MKO-XMMHYECKHE TIOHSATHS U TEOPHH;

(usnko-xumuueCcKuX, OCHOBHBIE 1I€JIY, 3aJ]a41, METO/IbI UCCIICAOBAHUS
MaTCMaTHICCKUX M MHBIX | Yyieer (cmocOOEH MPOIAEMOHCTPHPOBATH ):
€CTECTBCHHOHAYIHBIX
N Y MOJIL30BAThCA TIPU PEHICHHH NPOECCUOHATBHBIX 3a/ad
MMOHSATHM U METOJIOB TP
a p OCHOBHBIMM XMMHUYECKUMH, MATEMAaTHYCCKUMHU METOIaMHU
peleHuun Braxcer:
podeCCHOHANTBHBIX 3aJ1ad )
OCHOBHBIMH (hU3UKO-XMHYECKUMU MeTOoAaMU
WCCIEAOBAaHUS CTPOCHMS, CBOHCTB M PEaKIMOHHOH
CIIOCOOHOCTH COCJIMHCHU I IR peuieHus

npodeCCHOHANBHBIX  3a7a4y; HaBbIKAMH  IOATOTOBKHU
AQHAJIUTUYECKMX  MarepuajoB W TPEACTABICHUS
pe3ysbTaToB B OpME BBICTYIUICHUH U ITyOIUKALIH.

1.4 CornmacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

MAaTCMAaTUYCCKUX U HHBIX CCTCCTBCHHOHAYYHBIX MOHATHH U MCTOOOB IMpU PCHICHUU

npodeccuOHANbHBIX 3a/1a4

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3U

®dopma 0OydeHHS

Ounas
(cemecTtp)

112314579 (10(12

—

brnonorus

BI/IOOpFaHI/I‘-IeCKaH
XUMUA

brnoxumns

JlydeBas Tepamnus

Maremarnka

NN B|W

Menununckas
AHTPOTIONOTUS

Menununackas
reHeTHKa

Menununckas
panuonorus

Menumuackas Gusnka

Muxkpobuomnorus,
BUPYCOJIOTHUS

11

Hopmanbhas
(dhuznonorus

12

[TapasuTonorus

13

®apMaKkorHo3us

14

®duznorepanus

2. Mecto aucuumiimabl B cTpykrype OIl cnenmanurera:
JucuumuinHa «XUMUSD» OTHOCUTCS K 0a30Boii yactu y4yeOHoro miana OIl mo HampaBieHHUIO MOITOTOBKU

31.05.01 - JIeueOHOE nmeno.

JucuumnnHa «XuMus» uzydaercs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI

3.1.00beM QUCLUMILTUHEL 4 3.€.
Ounas: 4 3.e.




Bun yueOHOM paboTh (Bcef:r)glj{ii%)

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 144
KonTaktHas pabora 72
Jlexnuu (Jlekrun) 18
Jlaboparopnsie (JIab. pab.) 18
[Tpakruueckue (Ilpakt. pad.) 36
CamocrositensHas padota (CP) 36
OK3aMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnou DOopMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
O]0O0|[0O0]|O
1 cemectp

1 Tema 1. OcHOBHBIE YCTHBIU OITPOC ;
MOHSITHS 3aImmTa
XUMHUECKOU 1a00paTOPHBIX
TEPMOJMHAMUKH U pabort; pemeHue
OMO’HEPTETHKH. CUTYaI[MOHHBIX
[TepBoe u BTOpOE 3a1a4
Hayasa 2 14|14 4
TEPMOJMHAMUKH.

XuMuueckast
KHHETUKA U
KaTaams.
XUMHUYECKOE
paBHOBECHE.

2 Tema 2. ColicTBa YCTHBIN OIIPOC;
pacTBOpOB 3aImmTa
HU3BKOMOJIEKYJApHBL | 2 | 2 | 4 | 4 1a00paTOPHBIX
X BEIIECTB paboT; perieHue

CUTYaI[MOHHBIX

3 Tema 3. YCTHBIH OMpOC;
[IpoTonurrueckue 3alIuTa
paBHOBECHS U 1a00paTOPHBIX
MIPOIIECCHI. paboT; perieHue
Bydephsbie CUTYAI[MOHHBIX
CHUCTEMBI. 3ajag;
I'ereporennsie TECTUPOBAHUE
paBHOBECHS B syl o 14l a
pacTBopax
JIEKTPOJIUTOB.

DNEeKTPOIHbIE
IIPOLIECCHI, UX
MEINKO-OMOJIOrHuec
KO€ 3HaYECHHE U
MIPUMECHECHHE B
IIPaKTUYECKON




4 Tema 4. YCTHBIN OIIPOC;

KommnuexcHbie ) 4 | 4 pelieHue
COEIMHEHMUS. i CUTYAI[MOHHBIX
3aa4d

5 Tema 5. YCTHBIN OIIPOC;
Du3uKo-xuMus 3alIuTa
MOBEPXHOCTHBIX n1abopaTopHBIX
SIBJICHUM B 2 12| 4| 4 paboT; perieHue
(YHKIIMOHUPOBAHUU CUTYAI[MOHHBIX
KUBBIX CUCTEM. 3ajag;

TECTUPOBaHUE

6 Tema 6. YCTHBIH OMPOC;
Du3uKo-xuMus 3aluTa
JUCTIEPCHBIX CUCTEM n1abopaTopHBIX
B syl ol ala paboT; perieHue
(YHKIIMOHUPOBAHUU CUTYaI[MOHHBIX
KUBBIX CUCTEM. 3aad
CsaoiicTBa
pactBopoB BMC.

7 Tema 7. YCTHBIN OIIPOC;
buonornuecku peuexne
AKTUBHBIC CUTYaI[MOHHBIX
HU3KOMOJICKYJISIPHBI 3a/1a4; 3amuTa
€ OpraHu4ecKue sl alala n1abopaTopHBIX
BEIIECTBA pabor;
(cTpoenue, TECTUPOBAHUE
CBOMCTBA, y4acTue B
(byHKLIMOHUPOBAaHHE
JKHBBIX CUCTEM).

8 Tema 8. YCTHBIH OMPOC;
buonornuecku pelexne
AKTUBHBIC CUTYAI[MOHHBIX
BBICOKOMOJICKYIISIPH 3aj1a4; 3amuTa
bI€ OPTaHUYECKUE sl 2l ala n1abopaTopHBIX
BEIllECTBA pabot
(cTpoenue,

CBOMCTBA, y4acTue B
(byHKIMOHUPOBAHHE
JKHBBIX CUCTEM)

9 Tema 9. Xumus YCTHBIN OIIPOC;
OMOTeHHBIX ) 4| a4 pelieHne
AJIEMEHTOB i CUTYaI[MOHHBIX

3a1a4; KOJUIOKBUYM

Tema 1. Tema 1. OcHOBHBIC MOHATHSA XUMHYECKOI TePMOIMHAMMKH M OnoIHepreTuku. Ilepsoe n
BTOPO€ HAYaJIa TEPMOANHAMHUKH. XMMHYECKasd KHHEeTHKA U KAaTAJIu3. XHMHYeCKOe PpAaBHOBeCHe.
Jlexknus.

BBonHas nexums. IIpenMer m MeTonbl XMMHUYECKOM TEPMOAMHAMMKU. B3auMOCBs3b MEXIy MpoLeccamu
oOMeHa BEUIECTB M SHEPruM B OpraHuzMe. XHUMHUYecKas TEPMOIMHAMMKA KaK TEOpeTHYecKas OCHOBa
OCHOBHBIE MOHATHS TEPMOAMHAMUKU. VIHTEHCUBHBIE U SKCTEHCUBHBIE MapaMeTpbl. OYHKIMS COCTOSHUS.
Buytpennsist sHeprust. Pabota u Termora - aBe GOpMbI nepenadd SHepruu. TUmbl TepMOAMHAMUYECKHUX
CUCTEM  (M30JMpPOBaHHBIC,  3aKpBIThlE,  OTKPBITbIE). TUOBI  TEPMOAMHAMMYECKUX  IPOLIECCOB
(u30TepmMHUecKue, U300apHbIe, H30XOpHbIe). CTaHIAPTHOE COCTOSHUE.



[lepBoe Hawamo TepMoAMHAMUKU. OHTanenus. CraHgapTHas »SHTAIbIOUS 0O0pa30BaHUs BEIIECTBA,
CTaHJapTHasl DSHTAJNbNUs CropaHus Bemlectsa. CraHgapTHas »SHTalblMg peakuuu. 3akoH [ecca.
[TpuMeHeHHe IepBOro Havyajla TEPMOIMHAMUKH K OMOCHCTEMaM.

Bropoe nauano tepmonunamuku. ObpatuMbie 1 HEOOpPaTUMbIE B TEPMOJUHAMUYECKOM CMBICIIE TPOIIECCHI.
Outponus. JHeprus [mb6ca. Tepmonnnamuueckue ycnoBus paBHoBecus. CtanmapTHas 3Heprus [m66ca
oOpazoBaHMsI BeIECTBa, CTaHAapTHas »HHeprus [ubO0ca OHONIOTMYECKOTO OKHUCJICHHS BEIIeCTBa.
CrangaptHas sHeprus ['m66ca peakuuu. Ilpumepsl 3K3eproHMYECKHX U 3HIEPTOHUYECKUX IPOIIECCOB,
MPOTEKAIOLIUX B OpraHu3Me.

[IpenMeT U OCHOBHBIE MOHATHUS XMMHYECKOM KMHETUKUA. XUMHUYECKass KUHETUKA KaK OCHOBA ISl U3yYEHUs
CKOpPOCTEW U MEXaHU3MOB OMOXMMHUYECKHX IporeccoB. CKOPOCTh PeakIuu, CPeIHss CKOPOCTh PeaKkiuu B
WHTEpBalie, UCTUHHAsA cKkopocTh. Knaccuduxanuu peakuui, TpUMEHSIOIIHECs B KUHETUKE: peakluH,
TOMOTEHHbIE, T€TEPOreHHbIE W MHMKPOTeTepO TEHHbIC; pPEaKIMHU MPOCThIe U CIIOXKHBbIE (MapasienbHbIe,
MOCJIEZIOBATENbHbIE, CONPSKEHHBIE, IIEMHbIE). MOJIEKYISIPHOCTh 3JIEMEHTAPHOTO aKTa PEaKIUu.
Kunernueckue ypaBHenus. [lopsinok peakuuu. [lepron nomynpeBpamieHus.

3aBUCUMOCTb CKOPOCTH PEAKIMU OT KOHIeHTpanuu. KuHeTnueckne ypaBHEHHS Peakiuii mepBoro, BTOPOTo
U KYJICBOT'O IMOPAIOKOB. 3KCHCpI/IMeHTaJIBHBIC MCTOAbI OMIPCACICHUSA CKOPOCTU MW KOHCTAHTBI CKOPOCTH
peaxKuuii.

3aBUCUMOCTb CKOPOCTH PEAaKIUU OT TeMIeparypsl. TemmneparypHblid K0d()(OUIHEHT CKOPOCTH peakluu U
€ro OCOOEHHOCTH [UIsi OMOXMMHYEeCKUX TmpoueccoB. [loHsTHEe O TeOopuM aKTUBHBIX COYIApPEHHH.
DHepreTHUecKuid Mpo(Miib peakiuu; dHEPrys aKTHBAIMH; ypaBHeHHE AppeHuyca. Ponb crepuueckoro
¢akropa. [loHsATHE O TEOPUU MEPEXOTHOTO COCTOSHUSI.

Karanus. ['oMOreHHBIM M TeTeporeHHBIN KaTaiau3. DHEPreTHUYeCKUd MpouiIb KaTaTUTHICCKON pPEeaKIuu.
OC00EHHOCTH KaTaIUTUYECKON aKTUBHOCTH (PEPMEHTOB.

Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOpaTHUMbIE MO HAMPABICHUIO peaklUUu. TepMoAMHAMHYECKHE
YCIIOBUSI PAaBHOBECHUS B M3OJIMPOBAHHBIX M 3aKPBITHIX cUCTeMax. KOHCTaHTa XMMHUYECKOrO paBHOBECHS.
OO01masi KOHCTaHTAa MOCJEI0BATEIbHO U MapajliebHO MPOTEKAIOIUX MPOIECCOB. YpaBHEHUS M30TEPMBI U
1300apbl XUMUUECKOHN peaKIltu.
IIpakTnyeckoe 3ansATHE.
JlaGopaTtopHoe 3aHsiTHE.

O3nakomMuTenpHas J1aboparopHas pabdota. IlpaBuna TexHUKH 0€30MACHOCTH TIPU PadbOTEe B XUMHUUYECKOM
nabopatopuu. «HaBeikr pabOThI ¢ XUMUYECKOH TIOCYIOM.

IIpaBuiia padboThbl B XUMHYECKOI JJadopaTropuu

[lepen HavagoM pabOTHl HEOOXOIMMO BHUMATEIbHO U3YUYUTh COJACPKAHHUE ONbITA M YCBOUTH TEXHHKY €I
WCTIOJIHEHUS, @ HE YUTaTh X0 Pa0OThI BO BPEMsI BBITIOJIHEHUS SKCIICPUMEHTA.

Ha mpakTuyeckux 3aHATHSIX 10 XUMHH BCE OMBITHI MPOBOMASATCS C MaJIbIM KOJIMYECTBOM PEaKTHBOB, YTO
CHIDKAeT PUCK BOSHUKHOBEHHS HECUACTHBIX CIy4aeB, HO MOJHOCTHIO HE UCKIoUaeT. [loaTomy Heo6xonumo
coOmonaTh MpaBUiIa TEXHUKH O€30MacCHOCTH, a TaKKe 3HaThb Mephl OKa3aHHWs MEPBOM MOMOIIM TNpH
HECUACTHBIX CIIyYasiX.

[TpaBuia TexHUKH 6€30MaCHOCTH

1. 3anpemaercst paboTarh OJHOMY B JJAOOpaTOpPUH, MPUCTYNATh K pabOTe MOXKHO TOJIBKO C pa3pelIeHUs
MIPETO/1aBaTeNs.

2. B naboparopuu He0OXOAMMO HAXOAUTHCS B 3aCTETHYTOM XJIOMTYAaTOOYMaKHOM Xajare U IIanovkKe.

3. Bo Bpems 3aHsTHS B 7a00paTopuu HENb3sl OTBJIEKATHCS OT pabOTHl M OTBIEKaTh Apyrux. [lostomy
ClIelyeT Ha BpeMs JabopaTOpHOH paboThl OTKIIIOYATh COTOBBIE TEIE(OHBI.

4. 3anpeniaercs NPUHUMATH MUILY U TUTH BOY B Ja00paTopu.

5. Kareropuuecku 3anpeniaercs npoOoBaTh XUMHUYECKHE BellecTBa Ha BKyc. [Ipu ompenenenun 3amaxa
BELIECTBA CJIEAYET OCTOPOXKHO, HE MOAHOCSA COCyA OJIM3KO K JIMILY, JETKUM JBM)KEHHUEM HAIpaBUTh Maphbl
WM Ta3 K HOCY, He Jiesast MOJIHbIHI BIIOX.

6. Kaxnplii JODKeH 3HATh, I1I€ HAXOMATCS CPEACTBA MHIMBUAYAJIbHOW 3alUThI, aNTedKa, CPEeICTBa IS
TYILIEHUS TIOXKapa.

7. Henb3sl nomycKarh 3arpsi3HEHUs] PEaKTUBOB; OTKPHIB CKIIIHKY, HY)KHO CTaBUTh MPOOKY HIDKHEH 4acThIO
BBEpX. 3aKpbIBaTh COCYA MOXKHO TOJIBKO TOH k€ MpoOKoi. M3nuiiek peakTuBa HENlb3s CIMBATh 0OpaTHO B



8. Henb3s mpoBOAMTH OMBITHI B 3arpsizHeHHON mocyzae. Ilocyay ciiemyer MBITh cpasy MOCIE€ OKOHYAHUS
HKCIIEpUMEHTA. Tarkke MO OKOHYaHWU PabOThl HEOOXOJMMO OTKIIOYMTH BOJY M NMUTAHHE HCIIOJIB3YyEeMbIX
AIIEKTPONPUOOPOB, BEIMBITH PYKH C MBLIOM.
9. 3ampeniaercst HarpeBaTh ¥ CMEIINBATH PEAKTUBBI BOJIM3H JIHMIIA.
10. IIpu mepemMelmIMBaHUN PEAKTHUBOB MPOOUPKY JEpKaT 3a BEPXHIOIO YacTh OOJBIINM, YKa3aTeIbHBIM H
CpPeIHMM TMajbllaMU JICBOW PYKH, a YKa3aTeJbHBIM  MaJbLEeM IPaBOH PYKH YOApPSIOT CKOJB3SAIIUM
JBIDKEHHEM IO €€ HUKHEW 4acTH.
[lpn HarpeBaHWM NPOOHMPKY 3aKPEIUIAIOT B JAEpiKaresie, OTKPBITHIH KOHEN NpPOOMPKH JOIDKEH OBITh
MOBEPHYT B CTOPOHY OT pabortaromux jiroped. [lepex JokalbHBIM HarpeBaHHEeM HPOOHPKY PaBHOMEPHO
MPOTPEBAIOT O BCEH JJIMHE.
11. 3anperieHo BbUIMBATh B PAKOBUHY OCTATKM KHCIOT M IIEJOYEH, OTHEONACHBIX U B3PHIBOOMACHBIX, a
TaK)Ke CHJIPHO TAaxXHYIIMX BemiecTB. J[Is cimBa 3THX BEUIECTB B BBITSDKHOM IIKady HaxXOIATCS
CrelMaIbHbIe COCy/IbI c COOTBETCTBYIOLIMMHU TUKETKaMH. Henp3s 3arpsA3HATH
paxkoBUHY (GHIBTpaMH, OOpbIBKaMHU OyMaru, CIM4KaMu, CTEKISTHHBIM 00eM U T.II.
12. XpaHuth U mepenuBaTh KOHLEHTPUPOBAHHbIE KHCIOTHI W IIEJIOYM CIEAYET B BBITSDKHOM IKady Ha
13. Bcé CKIAHKH, B KOTOPBIX XpAHATCS BEIIECTBA, JODKHBI OBITh CHAOKEHBI ASTHKETKAMHU C
COOTBETCTBYIOIINMH Ha3BaHUSAMH.
14. Henb3s 3a)kurath CIUPTOBKY OT APYTOM CHUPTOBKH.
15. MHorue opraHM4ecKue COCIMHEHHS BBI3BIBAIOT PA3PaKEHUE M OXKOTH KOXKH U CIHU3UCTBIX 000JIOYEK.
Heo6xonumo crieauth, 4TOOBI B Tpoliecce padOThl OHM HE Momajaiu Ha Koxy. JKuakocTb u3 cocyna
OTOMPAIOT MUMETKON C IOMOIIBIO TPYIIIH.

IIpaBuJia NpOTUBONOKAPHOI 0€30MMACHOCTH

16. PabGotel ¢ nerkoBocramMeHsrommMucs xuakoctasmu (JIBXK) ciaexyer mpoBoauTh momanbine OT
OTKPBITOTO MJIAMEHH U BKIIIOYEHHBIX IEKTPOILIUTOK.
17. Y6path Bce roproyue BEIIeCTBa OT MECTa BO3TOpPaHUs, OTKIIOYUTH 3JIEKTPONPUOOpPHI U NMPEKPATUTh
aKTUBHBIN JOCTYI BO3/1yXa B J1a00paToOpHIo.
18. IlmaMsi TymMTh MECKOM, MPOTHUBOIMOXAPHBIM OAEAJIOM, OTHETYIIUTENeM. Eciii TOpuT opraHuyeckoe
BELIECTBO, TYLICHHE BOAON MOXKET MIPUBECTH K PACHIMPEHUIO o4yara mnoxapa.
19. Tlpu BO3ropaHuyu OACKIBI HEB3s JIeNaTh Pe3KUX ABMKCHUN U OeKaTh — 3TO yCuiuBaeT ropenue. Ecimu
3TO BO3MOXKHO, CIIEAyeT COPOCUTH TOPAIIYIO OJEXKIYy M MOracuTh Ha TMOIY, €CIM HET, TO Hajl0 IUIOTHO
HAKPBITh 3arOPEBIIYIOCS TKaHb IPOTHUBOIMOKAPHBIM OJIESIIOM.
20. Ilpu BO3HMKHOBEHMM TIOKapa HEOOXOJMMO BbI3BaTh CIIy)kOy cmaceHuss mo Homepy «O0l» co
cTanroHapHoro tenedona uin «112» ¢ MmobunbHOrO TenedoHa.

Mepbl 0ka3aHus NEePBOM MOMOIIM PH HECHACTHBIX CIAyYasX
21. Ilpu nope3ax CTEKJIOM HYXHO YIaJUTh OCKOJKU M3 PaHKH U, YOSAUBIINCH, UTO CTEKJIa TaM HET,
cMa3aTh MMOBEPXHOCTh BOKPYT MOPAKEHHOTO MECTa MOJIOM U MEePeBsI3aTh.
23. [Ipu oxxorax KHCIOTaMu HEOOXOIUMO MTPOMBITH MTOPAKEHHOE MECTO OOJIBIITUM KOJTUYECTBOM ITPOTOYHOM
BOJIbI, a 3aTeM 3 %-HBIM PacTBOPOM TUAPOKapOOHATa HAaTpUs, U CHOBA BOJOM.
24. Ilpu oxorax mejao4aMu HY)KHO MPOMBITh O4ar MOpa)KEHUs MPOTOYHON BOJOM, a 3aTeM pa30aBiIeHHBIM
pacTBOpPOM OOpPHOM WIJIH YKCYCHOM KHUCJIOTHI.
25. Ilpu oxorax (heHoJIIOM ouar nopakeHus cieayer oopadorats 70 %-HBIM 3TUIOBBIM CHHPTOM, a 3aTeM
DJIMIIEPUHOM JI0 MCUE3HOBEHHUs OenbIX MATeH Ha Koxke. [Ipu oTpaBieHuu mapamu (eHolla KaTeropuyecku
3arperiaeTcs MUTh MOJIOKO.
26. Ilpu oxorax OpOMOM €ro HYXHO CMBITh 96%-HbIM CIIUPTOM HJIM pa30aBIEHHBIM PACTBOPOM IIEJIOYH,
nocie 4ero oOpaTuTbes K Bpady. Ilpu oTpaBieHunu mapamu Opoma HEOOXOAWMO HECKOJIBKO pa3 IIyOOKO
BJIOXHYTh Mapbl ITUJIOBOTO CIIUPTA, & 3aTE€M BBIIIUTH MOJIOKA.
27. Ilpu momajaHuy Ha KOXKY €IKMX OpPraHWYeCKUX BEUIECTB, HE PACTBOPUMBIX B BOJE, UX HEOOXOIUMO
CMBITh OOJIBIIUM KOJTMYECTBOM IMOAXOASIIEr0 PAaCTBOPUTEISL.
28. [Tocne okazaHus MepBOi MOMOIITY TOCTPAAABIINKA TOJDKEH OBITH HAIIPaBJICH B MEAMYHKT.
JlaGoparopnasi paGora «HaBbiku padoThl ¢ XHMHYECKOI MOCY10i1»
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Henp paGoTbl — M3YyYMTh MMEKUIYIOCS B JIA0OpPATOPHH XMMHYECKYI0 IOCYAY, OCBOUTH TEXHHUKY
padoThI ¢ Hel.

KonTponbHble BONpochl M 3a/laHMs: NPeNJOKeHHbIH Ha0op XuMu4yeckoil mocynsl (puc. 1 -3)
3apHuCOBAaTh M ONpee/JUTh Ha3HAYeHHe B JIA00PaTOPHOIl IPaKTHKE.
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Puc. 1. CrexnanHas xHMHEYeCKAd MOCVIA @ screenshoter
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Puc. 3. Mepaaa xaMHEYecKad mocyaa

JlaboparopHas pabora «Xumuueckoe paBHOBecre. CKOPOCTh XUMHUYECKON peaKIIiim»
JlaGopaTopHasi padora «XumMn4ieckoe papHoBecre. CKOPOCTh XMMHUYECKON peakmumn»

Ieas padorsi: U3yuuth (axkTopbl, BJAMSAOIINE HA CMelleHHe XHMH4YeCKOro pasHosecusi. MU3yunrtsn
BJIMAHHE KOHIEHTPALMH pearupyouuX BelecTB, TeMIepaTypbl U NPUCYTCTBHA KaTAIU3aTOPOB Ha
CKOPOCTbh XUMHYECKOH peaKkIuH.

Peaxkmuewl u ooopyoosanue: xnopuo kanua KCIl; xnopuo scenesza (I11) FeCI3 (0,001 n u nacoiwy. (25%));
pooanuo kanua KSCN (0,001 n u nacetwy. (25%)); cexynoomep; mepmomemp na 100 °C; wumamue c
npooupKamu; xXumuyeckue cmaxamvl emkocmvto 200 mn u 25 ma; cmynka; nunemka; winameinv;
MEPHBLIL YUIUHOP O 600bl HA 25 Mia; MepHble WUAUHOPbL eMKoCmblo 25 Ma 011 pacmeopos
muocynvpama nampus Na2S203 u cepuoui kucnomor H2S04; xumuueckue cmaxanvt emxocmuio 200
M (2 wm.) u 25 ma (1 wmum.); cepnaa kucnoma H2S04 (2n u 1:200); 2) muocynvgpam nampus Na2S203
(In u 1:200); nepexucwo 60dopooa (3 %); oxcuo mapzanya (IV).

OmnbiT 1. CMeneHHe XMMHYECKOr0 PaBHOBeCHS] MPH H3MEHEHHH KOHUEHTpPAaUMii pearnpyrommx
BelleCTB.

B crakane cmemars o 10 mi 0,001 1 pactBopoB xiopuna xenesa (II1) FeCl3 u pomanuna xamus KSCN.
Hammcars ypaBHeHHE 3TOH OOpaTMMOH peakiMM W BBhIpaKEHHE KOHCTAHTHI paBHOBecus. llomydeHHBIN
pacTBOp pa3iuTh MOPOBHY B YeThIpe MpoOupku. B mepByro mpoOUpKy A00aBUTH KOHIIEHTPHUPOBAHHOTO
pactBopa xsopuna xenesa (III), Bo BTopyto - KOHIICHTPUPOBAHHOTO PAcTBOPA POMAHUAA KA, B TPETHIO -
KPUCTAJUTMYECKOTO XJIOPHJIA Kallis, a YETBEPTYIO0 MPOOUPKY OCTAaBUTh AJisi cpaBHEHHUs. CpaBHUTH IIBET
KUAKOCTEH B mpoOupkax. [0 HM3MEHEHHIO HMHTEHCUBHOCTH OKPACKH CHAENaTh BBIBOI O CMEIICHHUH
paBHOBecusi. OOBSICHUTh U3MEHEHHE OKPACKH PAacTBOpPA HA OCHOBAHUHU 3aKOHA JeicTBUS Macc. CMeCTHTCS
T paBHOBECHE TPU Pa30aBICHUU MOTYYCHHBIX PACTBOPOB?

OnbIT 2. 3aBHCHMOCTH CKOPOCTH PEAKIMU OT KOHIEHTPAIlUM Pearupyriux BeuecTs.

a) K 1 v pactBopy tHOCynbdara Hartpuss Na2S203 npunute 2 H pactBop cepHoit kuciotel H2SOA4.
Habnionaercs moMmyTHeHHE pacTBOpPa, KOTOPOE BBI3BAHO B3aUMOJEHCTBHEM THOCYINIb(aTa HATPHUS U CEPHOM
KHCIIOTHI C BBIIGIEHUEM CBOOOTHOMN CEpBhl:

Na2S203 + H2S04 = Na2S04 + SO2 + H20 + S.

Bpewmsi, koTopoe MpOXOAWT OT Hayaja PEeakid IO 3aMETHOTO TOMYTHEHHsSI pacTBOPa, XapaKTePH3YyeT
CKOPOCTh PEaKIUH.
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6) B Tpu Gonpine HymMmepoBaHHBIE TPOOUPKHU HAMUTH pa3zdasneHHbIH (1:200) pacTBOp THOCYIB(ATa HATPUSL
Na2S203: B nepByto - 5 mi, Bo Bropyio - 10 mi, B Tpetbto - 15 mi. K conepxumomy nepBoit npodupku
no6asuth 10 M1 BOzbl, a BTOPO - 5 Mi1 Boabl. B Tpu apyrue npoOHpKky HaIUTH 1O 5 MII pa30aBIeHHOM
(1:200) cepnoit kucnoTsl. B kaxayto npobupky ¢ pactBopom Na2S203 npuauTh Mpu NOMEIIUBAHUU 110 5
i mpurotoBieHHor H2SO4 u ompenenuTh Bpemst ¢ MOMEHTa J00aBICHHUS KUCIOTHI IO MOMYTHEHHS
pacTBopa B KaKJ0i MpoOupKe. 3anucarh pe3ynbTarThl:

&

OB Bpeus CropocTs
. . . OMHR | venopmas IMpOTeEAHHA pEAKITHH B
N mpofmpEm V(N2;5;05).| V(H;0). |V(H;S0:)| obren KOHIIEHTpallHs| pPeaklHH g0 VCIIOBHEIX
MII MII MIT PacTBOPa| o o ORRICHES ex ax
M . MVTH, T V= (I.T}-
1 5 10 5 20 1C
2 5 5 20 2C
3 15 - 5 20 3C

Pesynbrarel n300pa3uth rpaduyecku, OTIIOKHUB Ha OCH abciuce yciaoBHbIe KoHIIeHTpauu Na2S203 |, a Ha
OCH OpAMHAT - CKOPOCTh peakiuu V = 1/1. Caenats BBIBO O 3aBUCUMOCTH CKOPOCTH PEAKITUU OT
KOHIIEHTPAIH PEarupyromnx BemecTB.

OmnbIT 3. 32aBHCHMOCTB CKOPOCTH PEAKIIMH OT TeMIIEPATYPbI.

st ombita B3ATh pazbamieHHBbIE (1:200) pactBopbl Na2S203 u H2SO4. Hamute B Tpu Oombliue
HyMepoBaHHbIe Mpooupku 1o 10 mu pactBopa Na2S203, B apyrue Tpu - mo 10 mi pactBopa cepHOM
KHUCJIOTBI U PA3JeINTh UX Ha TPU Hapbl: 1Mo mpodupke ¢ pactBopoM Na2S203 u H2SO4 B kaxmoi mape.
OTMmeTuTh TeMIepaTypy BO3Ayxa B J1a0OpaTOpHH, CIMTh BMECTE pPAaCTBOPHI IMEPBBIX ABYX MPOOHPOK,
BCTPSXHYTh U ONPEIEIUTh BPEMsI C MOMEHTa T0OABIEHUS KUCIOTHI 10 IOMYTHEHUSI pacTBOpa.

JIBe npyrue mpoOUPKH MOMECTUTh B XMMHUYECKUM CTaKaH C BOJIOM M HAarpeTh BOAY J0 TeMIieparypsl Ha 10
°C BbIllIE KOMHATHOM. 3a TEMIIEPATYPOM CIECUTh MO TEPMOMETPY, OMYIIEHHOMY B BOy. CIIUTh COAEPKUMOE
MPOOUPOK, BCTPSIXHYTh U OTMETUTH BpeMsl OT CJIMBA JI0 MOSBICHUS MyTH. [[OBTOPUTH OMBIT ¢ OCTaBIIMMHUCS
JBYMsI TIPOOMpPKaMH, HArPeB MX B TOM e CTakaHe ¢ BoAoW 10 Temmneparypbl Ha 20 °C BbIllle KOMHATHOM.
3anucarb pe3yabTaThl:

. . Bpeus go| CEopocTE peakliHH B
e V(Na25203). | V(H250). | Tenmepatypa, H[E}HB'IEHHH“I\-’TH vc:mpBHm S,ZI;HHHHHJ{
IpoOHPKH MII MII °C ) . I v = (1) i
1 10 10 |=C
2 10 10 |°C+10°
3 10 10 |°C +20°

[TocTpouTh rpadmK 3aBUCUMOCTH CKOPOCTH PEAKITUU OT TEMIIEPATyp: Ha OCH a0CIIUCC HAHECTH 3HAYCHUS
TeMIIepaTyphl B OIBITAX, HA OCHU OPJAMHAT - BEJTMYUHBI CKOPOCTH PEAKIMU U = 1/1.

IIpakTuyeckoe 3aHsTHE.
1. IIporHo3upoBaHHWE HAMPABICHUS CAMOIPOU3BOJIBHO MPOTEKAIOIIUX IMPOIECCOB B H30JHPOBAHHON H
3aKPBITON CUCTEMAX; POJIb SHTAIBIIMUHOTO U YHTPOIMIMHOTO (DAKTOPOB.
2. [Tporuo-3upoBaHue CMEIICHUSI XUMHUYECKOTO PAaBHOBECHS.
3. Kak onpenensercs N3MEHEHNE SHTPOIMH CUCTEMBI B PE3YJIbTATe MPOTEKAHUS ONPEACIEHHOTO IIpoLecca B
CTaH/IapPTHBIX YCIOBUSAX?
CurtyanmoHHbIC 3a/1a4H:
1. Cxopocts peakiun A+2B=AB2 mnpu konnentpamuu A 0,2 mons/n u B 0,4 mons/n paBaa 0,08
MoJTB/(J1-MuH). OnpeeTuTe KOHCTAaHTY CKOPOCTH B3auMoieicTBrsI A 1 B 1 ykaxkute e€ pasMepHOCTb.
2. ITpu 150°C nekoTopast peakmus 3akaHduBaeTcs 3a 16 muH. [IpuHuMas temneparypHbiii kKodhOUIIHEHT
CKOPOCTH pEaKklMy paBHBIM 2,5, paccUUTaTh, Yepe3 KaKoe BpeMs 3aKOHUUTCS 3Ta PEAKIHs, €ClId MPOBOIUTH
eé€ ipu 80°C.
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3. Ilepuon monypacnaga MHCEKTHULMJA COCTaBisieT 6 mecsueB. HekoTopoe KOIMYECTBO €ro momajio B
BONOEM, TIe ycraHoBuinachk kKoHueHTpamus 0,000001 mons/n. 3a kakoe Bpemsi KOHIICHTPAIUsT HHCEKTUIIUIA
noHuzutcs 10 yposus 0,00000025 mons/n?

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. I3yunTh MaTepHaIbl JICKIIUH, Y4eOHOM IUTEepaTyphl U APYTHUX HCTOYHUKOB TI0 TAaHHOW TEME.

2. OTBETUTH Ha BOIIPOCHI:

1. Yto Takoe KOHCTAHTa PABHOBECHUSI XUMHUECKON peakiuu?

2. KakoBbl 0COOCHHOCTH BBIPAKEHUSI KOHCTAHTHI PABHOBECHSI JJIsI TETEPOTEHHBIX XUMUYECKUX TPOIIECCOB?
3. Kak koHCTaHTa paBHOBECHS CBsI3aHA C U3MEHEHHEM M300apHO-U30TEPMUYECKOTO OTEHIIMANA PeaKuu?
4. TepMoAMHAMUYECKHUE MMAPAMETPHI, XapAKTEPU3YIOIINE COCTOSTHUE CUCTEMBI.

Tema 2. Tema 2. CBoiicTBa pacCTBOPOB HU3KOMOJIEKYJISAPHBIX BelIeCTB
Jlekumus.
Jlexuus-Bu3yanuszanusi. Poinb BOJIbI " pacTBOpOB B KU3ZHENIEATEIbHOCTH.
OU3NKO-XMMHUYECKHE CBOMCTBA BOJbI, OOYCJIOBIMBAIOUINE €€ YHHUKAIbHYIO pPOJb Kak
€IMHCTBEHHOTO0 OMOpPAcTBOPUTEINS. ABTONPOTONN3 BOAbl. KOHCTaHTa aBTOMPOTOIM3a BOJBL.
3aBUCUMOCTh PACTBOPUMOCTH BEIIECTB B BOJE OT COOTHOLICHHUS TUAPOGUIBHBIX U
ruipoOOHBIX CBOWCTB; BIMSHHE BHEIIHUX YCIOBUHM, HA PACTBOPUMOCTb. TepMOAMHAMUKA
KonnmuraruBHbie CBONCTBAa pa30aBICHHBIX PACTBOPOB HEIJICKTPOJIUTOB. 3akoH Payns wu
CIEJICTBHUS W3 HEro: IOHM)KEHHE TEeMIIeparypbl 3aMep3aHusl pacTBOpa, IOBBIIICHHUE
TEeMIIepaTypbl KUTIEHUS pacTBopa, ocMoc. OcMoTHuYeckoe aBieHne: 3akoH Bant-T'odda.
TepmoanHamuka pactBopoB. ['maponus coneil. DIEKTPOIPOBOIHOCTh PACTBOPOB JIEKTPOIMTOB U TKaHEU
opranu3ma. KosnmuratuBHele CBOWCTBA pacTBOPOB JJIEKTPOJIMTOB U HENIEKTPOJIUTOB. JIEMEHTH
PacCTBOPOB CHIILHBIX dJIEKTPOIUTOB Jlebas- XIOKKes.
OCMOTSNBHOCTD M OCMOJISIPHOCTh OMOJIOTMYECKHX JKUIKOCTEN U Mep@y3MOHHBIX pacTBOpoB. Ponb ocMoca
B OMOJIOTMYECKUX CUCTEMaX.
IIpakTnyeckoe 3aHsATHE.
JlabopaTopHoe 3aHsiTHeE.
JlabopaTopHas padora «IIpurorosjieHue pacTBopa 3aJaHHON KOHUECHTPALUN»
[lens pabOThI: HAYYUTHCSI TOTOBUTH PACTBOPHI 3aJAHHONM KOHIICHTPAITUH.
PeaktuBbl u o6opynoBanmne: 1 M pacrtsop CH3COOH; 0,1 M pacrop NaOH; nucTtuiiimpoBanHast
Boa; pactBop ¢penondranenna(1%); Oroperka; BOPOHKA; MUIETKA HA S mJ; nmunerka Ha 10 mur;
rpyua; mepHasi koy10a Ha 50 mJi; 2 crakana; 3 KoJ0bl 1J1sl TATPOBAHUSA ; IUJIMH/P.
Omnbit 1. IIpuroroBienne pacTBopa YKCyCHOM KHCJIOTHI 32JaHHON KOHIIEHTPAIUH.
Paccuurtats 00beM 1M pacTBOpa yKCYCHOM KHCJIOTBI, HEOOXOAMMBIN JJIsi TIpUroToBieHus S0 mur pactBopa
3aJaHHON KOHIEHTPALINH.
OTMepuTh TUNETKOW 00bEMOM S5 MII paccuMTaHHBIH 00beM 1M pacTBOpa KHCIIOTHI, NEPEHECTH €ro B
MEpHYIO KoJIOy U JoBeCTH 00bEeM 10 METKH AUCTUUIMPOBAHHOM BOAOW. PacTBop mepemeriars ¥ BBUIMTH B
CTaKaH.
[Munerkoii U3 crakaHa orOuparoT 10 MJI IPUTOTOBIEHHOTO pPACTBOpa M TEPEHOCAT €ro B KoiOy s
tutpoBanus. JloGapmsator 2-3 kamum (enondranenHa. Takum o0pa3oM 3amoiHSAIOT TpU KOJOBI JUIS
TUTPOBAHUS.
bropertky 3anonsstor 0,1 M pacTBOpoM ruipoKkcujia HaTpusl.
3aroIHEeHHOCTh OIOPETKH M MUMETKH ONPENENAIOT IO HIPKHEMY MEHHUCKY.
B konly ¢ NpUroTOBIEHHBIM PACTBOPOM KHCJIOTHI M HMHIMKATOpa MO KarjsiM JOOaBISIOT IIEI04Yb M3
OIOpETKH, 70 MOSBIECHUS PO30BOM OKpPACKU pacTBOpA.
OTTUTPOBBIBAIOT PACTBOPHI KUCIOTHI (PacTBOP CUUTAETCS OTTUTPOBAHHBIM, €CJIH MPHU A00aBiIeHnH | Karau
IeJI0YM OKpacka pacTBOpa HE UCUE3aeT B TeUeHUE | MUHYTHI).
JlaHHbBIE TUTPOBAHMSI 3aHECTH B TaOIHUILY
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Ilo 3akoHY 3KBUBAJIEHTOB pacCuMTaTb KOHLEHTPALMIO MOJYYEHHOW KUCIIOTBI M PE3YJIbTaThl 3alllcaTh B
TabnuIy (JUIs pacyeTa UCIOJIb30BaTh CPEIHUI OOIIMIl 00BEM IIENOoUH, MOIIEAIeH Ha TUTpoBaHUuEe Vep =
(V1 + V2 +V3)/ 3). Paccuurarh OmmoOKy SKCIIEPUMEHTA.

IIpakTH4eckoe 3aHATHE.
1. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHHS COBPEMEHHOH (PU3MKO-XMMHUYECKON TEOPUH PACTBOPOB?

2. HazoBUTE OCHOBHBIE CITIOCOOBI BBIPAXKEHHUSI KOHIICHTpAIIMU PacTBOpPOB. Kak cBs3aHbI MeXAy cOO0M 3TH
BEJIMYHUHBI?

3. Kaky1o posb urpaer ocMoc B KUBBIX cuctemax? [IpuBenure npumepsl.

4. Kak u3MEHHUTCS TeMIIepaTypa 3aMep3aHusi pacTBOpa caxaposbl, €CIM B HEro J00aBUTh: a) BOLY, O)
MoueBuHY? [laiiTe KpaTKue NOsSCHEHUS.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

1. U3yunth MaTepuasl JIGKLIUHU, Y4€OHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TEMe.
2. OTBETUTH HA BONPOCHI:
1) 3HaueHre TUTPUMETPUUECKOTO aHATTN3a B MEHKO-OMOIOTMYECKUX UCCIIETOBAHUAX ?

2) Ilpu BHYTPUBEHHOM CTPYWHOM BBEICHHH THIPOXJIOPHIA MPETHU30JIOHA HUCIIONB3YETCS N30TOHUYECKUI
(0,9%-npr1i1) pacTBOp xs1opuaa HaTpusi. CKOJIBKO TUCTHJUITMPOBAHHOW BOZIBI M XJIOPHUJA HATPHS HAJO B3SITh,
9TOOBI MOyunTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).

Tema 3. Tema 3. IlporosmTnyeckue papHoBecusi 1 npoueccobl. bygepnoie cucremsl. 'ereporennbie
PAaBHOBECHS B PACTBOPAX JIEKTPOJIUTOB. JJIEKTPOIHbIE NPOLECChl, X MEAUKO0-0H0I0rHYecKoe
3HAYeHHe U PUMEHEHHE B IPAKTHYECKOH MeIUIHHE.

Jlekumus.
Jlexums-susyanu3zanus. [Ipotonutuaeckue peakimu. Monuzamus ciaabblx KUCIOT U ocHOBaHWM. KoHcTaHTa
KHCIIOTHOCTH u OCHOBHOCTH. CBs3b MEXIY KOHCTaHTO
CONPSKEHHOW NPOTOJMTHYECKOM mape. KoHKypeHUHs 3a MNpPOTOH: H30JUPOBAHHOE W COBMEIIEHHOE
MPOTOJIUTHYECKHE paBHOBecus. OOmIas KOHCTaHTAa COBMEILEHHOTO IPOTOJUTHYECKOTO pPaBHOBECHS.
I'uaponus coneit. CteneHp M KOHCTaHTa TUAponan3a. AMdoauTel. M3031eKTpudeckas Touka.
BydepHoe neiicTBHe - OCHOBHOW MEXaHU3M IMPOTOJIMTHYECKOTO TOMEOCTa3a opraHusMa. MexaHu3m
nevicteus  OydepHbix cuctem. 3oHa OydepHoro neilictBuss U OydepHas emrocth. Pacuer pH
MIPOTOJINTUYECKUX CUCTEM.
['eTeporennsie peakuuu B pacTBOpax 3MeKTposuToB. KoHcranta pactBopuMocTH. KoHKypeHIUs 3a KaTHOH
WIM aHWOH: M30JMPOBAHHOE U COBMELICHHOE TI'eTEpOIe€HHBbIE PAaBHOBECUS B PACTBOPAxX 3JIEKTPOIMTOB.
OOmiast KOHCTaHTa COBMEIIEHHOTO T'eTEPOI€HHOTO PABHOBECHs. YCIOBHS 00pa3oBaHUS M PACTBOPEHUS
ocankoB. Peakium, mexamue B OCHOBE OOpa30BaHHMS HEOPraHWYECKOTO BEIIECTBA KOCTHOM TKaHU
rugpokcuadocdara kanpuus. MexaHuzM QyHKIIMOHUPOBaHUS Kainbuui-pocdarHoro Oydepa.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE (PEIOKC) peakiuuu. MexaHu3M BO3HUKHOBEHHUS D3JEKTPOJIHOIO U
penokc-noreHuanoB.  YpaBHeHus Hepncra-Ilerepca. CpaBHuMTEnbHass Ccwia  OKUCIMTENEH U
BOCCTaHOBMTEJEH. IIporno3upoBaHnue HaIpaBJIEHUS PEAOKC-TIPOIIECCOB no BEJIMYMHAM
penokc-noTeHuanoB. KoHCcTaHTa OKHCIUTENBHO-BOCCTAHOBUTENIBHOTO IIpoLiecca.

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHoe 3aHsiTHE.
JlaGopaTopHasi padora «CBoiicTBa 0y epHBIX pacTBOPOB»

14
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Ileap padoThI: HAYYUTHCSI TOTOBUTH Oy(epHbIe pacTBOPBI; HCCIEI0BATH 3aBUCHMOCTD Noka3arens pH
Oy(epHOro pacTBOpa 0T KOHLEHTPAIHII KOMIIOHEHTOB Oy epHoii cucTeMBbI.

PeakTuBbl u o6opynoBanme: 0,1 M u 0,01 M consinasa kuciaora; 0,1 M pacTBOpbI YKCYCHOI KHCJIOTHI,

THAPOKCHIA HATPHsl, aleTara HaTpusi; pacTBop xJopuaa Harpusa 0,9 %; pacTtBop s1akmouaa B

Ha0op NpoOMPOK B ITATHBE; MUIETKH eMKOCTHIO 1 MJI; KaneJIbHUIbI ¢ PACTBOPAMM.

Omnpit 1. Ilpurorossienue 0ygepHbIX pACTBOPOB ¢ Pa3iMYHbIM 3Ha4YeHuem pH.

PaccuuTaiite 00beMbl MCXOIHBIX PAaCTBOPOB Ui NMPHUTOTOBICHUs OydepHbIX cmeceil oobemom 10 mur ¢

cootHomenreM koHneHTparuii CH3COONa u CH3COOH: B npoGupke Ne 1 - 1:9, B mpoOupke Ne 2 - 1:1, B

npobupke Ne 3 - 9:1.

OO6BbeMBbl pacTBOPOB YKCYCHOM KHCJIOTHI M alleTara HaTpHUsi OTMEPUTHh B MPOOUPKHU C MOMOUIbIO MUIMETKU;

COZIEPKUMOE MPOOUPOK THIATEIHHO MEPEMEIIATh.

[IpuroroBuTth ceputo OyhepHBIX paCTBOPOB C TEM K€ COOTHOILIEHUEM KOHLEHTPALMNA COJIM U KHCIIOTHI, HO C

MEHBIIIEH CYMMAapHOW KOHIIEHTpaIueln KOoMIoHeHTOB. /[l 3Toro mmmeTrkod orobparh mo 1 wi

MIPUTOTOBIIEHHBIX paHEE PACTBOPOB U K KaXKIOMY J00aBWIN 8 MIJI AUCTUUIMPOBAHHOM Boabl. ComepKuMoe
nepemeniarh (B mpooupkax Ne 1 u 4, No 2 u 5, Ne 3 u 6 HaxoAsTCsl paCTBOPHI C OAMHAKOBBIM COOTHOIIIEHUEM

KOHIICHTPAIMl COJMM M KHCJIOTBI, HO PacTBOphl B mpoOupkax Ne 4 - 6 sBistoTCsl pa30aBICHHBIMHU TI0

CpPaBHEHHIO C TAKOBBIMU B mpobdupkax Ne 1 - 3.)

Bo Bce npoOupku 1006aBUTh MO 2 Kaljid pacTBOpa JIAKMOM[A, COAEpPKUMOe MpoOUpok mepemerars. Ha
6e10M (poHe CpaBHUTH OKPACKY PACTBOPOB.

Pesynbrarsl HaOMIONEHMI U pacueToB BHECTH B Tabnuity (pacuet no ¢popmyne): pH = pKa + 1g (Cc /Ck)

- _ Ueet ovdeproro pacteopa nociae
Ne mpobmpru | C(CH31COONa):C(CH:COOH) pH TOBARTEHHS TAKMOHA
1 1:9
2 1:1
3 9-1
4 1:9
3 1:1
6 g-1

OmnbiT 2. U3yvyeHne BIUMAHUSA HE0OJIbIINX KOJIHNYECTB CHIbHBIX KMCJIO0T U OCHOBAHMI Ha NMOKa3aTe/Ib
pH Oydepnoro pacrBopa.

B mpobupkax Ne 1, 2 mpuroroButs mo 10 mu OydepHOro pacTtBopa ¢ COOTHOIICHHEM KOHIIEHTpAIUi
arierara HaTpHsl U1 YKCYCHOM KHUCIIOTHI 2:3, IpeaBapUTEIbHO pACCUUTaHHBIE 00BbEMbI PACTBOPOB OTMEPUTH C
oMo numnetok. B mpobupku Ne 3 u 4 oto6pars nunetkoit mo 10 M pusmonmornueckoro pactaopa (0,9
% pactBopa xyopuna Hatpus). Ko BceM pacTtBopaMm A00aBUTh MO 5 Kamenb pacTBOpa JakMoHAa U
coliep)kKuMoe MpoOupok mepeMemaTb. B mpobOupku Nel m 3 mobaButh mo 5 kamens 0,1 M pactBopa
rugpokcuaa Hatpus, B Ne 2 u 4 - no 5 kanens 0,1 M constHO# kuCIOTEL. Bece pacTBOpsI mepemeniarh.

3T PezvnsTaThl HaOMOOEHHHE EHECTH B Ta0mHIy

NempooHprHR PacteOp Ileer pacTeopa
mocie nocie goDaeleHHd | HocIe J00aBIeHHA
JobaemeHts TAKMOMOA H 3 TaKMOHIA H 3
nmakmonga (kamems 0.1 MHC]| xamens 0.1 M
NaOH
1 byvdepusii
2 Bvdepusri
3 DurmomTorugeckmii
4 D HIHOIOTHIeCKHIH
T e e e e e e —————

IIpakTHYeckoe 3aHsITHE.
1. OOuue mpencTaBIeHUs 0 MEXaHU3ME JACHCTBUS PEIOKC-0y(hEepHBIX CUCTEM.
2. Pacuet pH OydepHbIx cuctem.
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3. BousiHue MUraiHoro OKpyKeHHsI IEHTPAJIbHOTO aToMa Ha BEJIMYMHY PEJOKC-IIOTEHIIHAA.
4. Tlpuponusie OydepHbie cucteMbl. MexaHU3M JeHCTBUS aMMHavyHO# OydepHoi cmecH.

5. OxapakrepusyiiTe OCOOCHHOCTH T€TEpPOT€HHBIX DPABHOBECHH B pacTBOpax 3JEKTpoiuToB. KakoBo
3HaueHue 00pa3oBaHus TBEPIOH (a3bl B OpraHU3MeE YeIoBeKa?

Pemenne cuTyarMoOHHLIX 33144

K 50 M 0,3 M consnoit kuciotsl qo6asmmm 120 mi 0,125 M pactBopa ammuaka. Berauciure KonmdecTBo
aMMHaKa, KOTopoe HeoOXOAUMO A00aBUTh K OJIYYEHHOMY pacTBOpY, 4ToObI momyuuts pH = 9.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.

1. I3yunTh MaTepHaIbl JICKIIUU, Y4eOHOM TUTEpaTyphl U APYTHUX HCTOYHUKOB TIO TAaHHOW TEME.

2. OTBETUTH Ha BOIIPOCHI:

1) SIBnenne nzomopdusMa: 3aMmeieHne B Tuapokcuadocdare Kaablus THIPOKCHA-HOHOB Ha HOHBI (pTOpa,
MOHOB KaJIbI[Usl HA HOHBI CTPOHIIUSI.

2) Tokcuueckoe AeHCTBUE OKUCTUTENCH (HUTPAThl, HUTPUTHI, OKCHUIIBI a30Ta). O0e3BpEeKUBAHUE KUCTIOPO/IA,
MepoKCcUa BOAOPOAA U CyNepoKCcUI-HoHa. [IpuMeHenne peaokc-peakiuii st TeTOKCUKALIUH.

3) OcTeoTpOoNHOCTh METAILIIOB. Peakiuu, exarire B OCHOBE 00pa30oBaHusI KOHKPEMEHTOB: ypaToB,
OKcaJlaToB, kapOoHaroB. [IpuMeHeHune XI0puaa Kaablus U cyiabdaTa MarHusl B KaueCTBE aHTHIOTOB.

Tema 4. Tema 4. KomniekcHble cOeTMHEHMUS.

Jlexknus.
Jlexums-Buzyanu3zanus. OCHOBHBIC TIOJIOKEHHE KOOpPIMHAIMOHHON Teopuu Bepnepa. Knaccubukarms,
U30MepHUsl, HOMEHKJIAaTypa KOMIUIEKCHBIX coeauHeHuil. [luccoumanus KoMIUIEKCHBIX HOHOB. KoHcTaHTa
HecTolkocTH (yctoitunBocTH). KoMmruiekcooOpa3zoBanue B opraHusme. Peakiuu 3aMeIeHHs! JUTaHJOB.
KoHKypeHIHsl 32 JUraHg Wik 32 KOMIUIEKCOOOpa30BaTelb: U30JIMPOBAHHOE M COBMEIIEHHOE PAaBHOBECHS
3aMerieHusi JmrangoB. OOmias KOHCTAaHTa COBMELICHHOTO DPABHOBECHS 3aMEILICHMS JIMTaHJIOB.
[IpencraBiaeHus O CTPOCHUHM METaUIOPEPMEHTOB M APYTHMX OMOKOMIUIEKCHBIX COCIMHEHUH (reMorinoOuH,
IIUTOXPOMBI, KoOanamMuHbI). DPU3NKO-XUMHUYECKHE TMPHHLUIBI TPAHCIOPTa KHUCIOPOJa TEeMOITIOOMHOM.
Mertanno-amuraiHelii  TOMEOCTa3 MW IPUYMHBI €ro HapylmeHus. TepMOAMHAMUYECKUE IPUHIUIIBI
XeJlaTorepanuu. MexaHu3M HUTOTOKCHUYECKOTO JCHUCTBUSA COCAUHEHUN TUIATHHBI.

IIpakTnyeckoe 3aHsATHE.

IIpakTH4eckoe 3ansTHE.

1. CtpoeHue rema.
2. XapakxTep CBS3HM B KOMIUIEKCHBIX COETUHEHUSIX.

3. Ilpumepsl KC, sBAsStOmMXCS HEINEKTPOIUTAMH; COJISIMHA, B COCTaB KOTOPBIX BXOIUT KOMIUIEKCHBIN
aHMOH, KOMIUIEKCHBII KaTHOH.

2. TOKCHYHOCTD TSIKEJIBIX METAJIIIOB.

1. imeeTcs BOmHBIA pacTBOp STUieHAMaMUHTETpaarerara xene3a (II). Kakue moHB MOTYT 3aMEHUTH B
CTaHJAPTHOM COCTOSIHUM IIEHTpaibHbIN HOH B 3ToM KC? OTBET 00BSICHUTE.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.

1. I3yunTh MaTepHaIbl JICKIIUH, Y4eOHOM IUTEpaTyphl U APYTHUX HCTOYHUKOB IO TAHHOW TEME.
2. OTBETUTH Ha BOIIPOCHI:

1) CoBMeriieHHbIE paBHOBECHUS U KOHKYPUPYIOIIKE MPOIECCHl Pa3HBIX THIIOB, IPOTEKAIOIINE B OpraHU3MeE B
HOpME, MPU MaTOJOTUHU U NMPU KOPPEKIIUU MATOJIOTHYECKUX COCTOSTHHM.

2) HepTHBIE U Ta0UIBHBIE KOMIUICKCHI.

Tema 5. Tema 5. ®U3UKO-XMMHUSA NMOBEPXHOCTHBIX SIBJIEHNH B PYHKIIMOHMPOBAHNH KUBBIX CUCTEM.
Jlekumus.
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Jlexms-Buzyanu3anus. AJCOpOLMOHHBIE pABHOBECHS U MPOLIECCH HA MOJIBMKHBIX IPaHUIAX pas3zaeina ¢as.
[ToBepxHocTHast sHeprust ['mOOca M TOBEPXHOCTHOE HaTsDKeHHE. AncopOuus. YpaBHeHue I[uGbca.
[ToBepXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-HEAKTHBHBIC BeEUIECTBAa. VI3MEHEHHE MOBEPXHOCTHOM
aKTMBHOCTH B TOMOJIOrMYecKuX psjax (mpasuwio Tpayoe). M3orepma ancopOrun. OpueHTaus MOJIEKYN B
MOBEPXHOCTHOM CJIO€ U CTPYKTypa 6nomMeMOpaH.

AZNCOpOIIMOHHBIE PABHOBECHs] HAa HEMOABIDKHBIX TIpaHuIax pasnena (as. dusmueckas anacopOnus H
xeMocopOrusi. AcopOIyst Ta30B Ha TBEPABIX Tenax. AncopOuus U3 pacTBOpoB. YpaBHeHue JleHrmropa.
3aBHCHMOCTD BEJIMYMHBI aJCOPOIMU OT Pa3Nu4HbIX (akTopoB. IIpaBuino BbIpaBHUBAHHS MOJISPHOCTEH.
W36uparenbHas aacopOiust. 3HaueHue aJCOPOIIMOHHBIX MPOLECCOB IS )KU3HEACSITEIbHOCTH.

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHoe 3aHsiTHE.
JlaGopaTopHasi padoTa « AxcopOuusi YKCYCHOM KMCJI0Tbl AKTUBUPOBAHHBIM YIJIEM)

Hesap padoThl: Mcc/IeI0BATH AACOPOUMIO HA TPaHMIIE pa3/ielia TBepAoe TeJo - JKUAKOCTh, HAYYUTHCS

CTPOMTH U30TEPMbI a/1COPOLHH.

PeaktuBbl u oOopynoBanmue: 0,41 pactBop CH3COOH; 0,11 pactBop NaOH; akTuBupoBaHHbII

yroJib; peroadrauenn (1%), puabrpoBaibHas Oymara; 12 ko0 Ha 200 mu1; OropeTka; MUIETKH Ha 5.
20 vur; mepHbIi muIHHAP HA 100 Mu1; K0I0OBI Ha 100 Mut.

Omnbit 1. IIpuroToBuTh B miecTH KoJ0ax mo 50 MJ1 pacTBopa YKCYCHOM KHCJIOTHI Pa3HOH KOHIEHTPAIH

Ne xomOERL 1 2 3 4 3 6
C({CH:COOH). 0403 |02 01005001
MOJIR/TI

PactBopb! kucnots! TUTPYIOT 0,1 H pacTBOpoM mienouu ¢ peHoaPTaTeHHOM, OTOMUpast Il TATPOBAHUS U3
NEPBBIX JABYX KOJIO (¢ OOJIBIION KOHIIEHTpALUei) Mo 5 M KHCIIOTHI, U3 CIEIYIOIUX ABYX KoJ0 - mo 10 M u
u3 nocneqHux AByx - mo 20 mi (Vk). [IpoBomst 3 mapaiienbHbIX TUTPOBAHUS, OEPYT CpeIHee 3HAYCHUE
MOTIEAIIEro 00beMa pacTBOpa MIEIOUX VIII, BEIYUCIISIIOT KOHIICHTpaInio KucIoThl Co B KaKI0U Kobe B
MMOJTb/T, 3HaYeHHsI BenudrH VK, Vi 1 Co 3aHOCAT B TaONHUITy 3amKCH pe3yabTaTtoB B rpady «lo
azcopOLum.

B miecTs apyrux cyxux mpoHyMEpOBaHHBIX KoJIO eMKOCThI0 100 M1 HackImaroT 1o 1 T yIist, NPUIMBAIOT 110
50 M3 pacTBOpPOB B KOHIIEHTPALUSAX, YCTAHOBJICHHBIX TUTPOBAHHMEM, KOJIOBI 3aKpBIBAIOT MpPOOKaMH u
MEePUOANYECKH BCTPSIXUBAIOT B TeueHne 20 MUH - BpeMs, J0CTAaTOUYHOE ISl TOCTHKEHUS aICOPOIIMOHHOTO
paBHOBecus. [OTOBAT ellle MECTh CyXUX MPOHYMEPOBAHHBIX KOJIO C BOPOHKAMH M CyXHMH CKJIaT4aThIMU
¢dbunsTpamu. PactBopbl mocne azcopOiuu GUIABTPYIOT B KOJOBI MOA TEMHU K€ HOMEpaMH, OTOpachiBas
nepBbie 3 mi ¢unsrpara. Oroéuparor munerkamu mo 5, 10 m 20 mu pacTBopa (CM. BBINIE) W TOCTE
TUTPOBAHUS BBIUUCIISIOT paBHOBECHYIO KOHIIEHTpalnuio Cp B MMoib/i1. O603HauatoT V'K - 00beM KHCIIOTHI,
B3STOM Il TATPOBAHMSI MOCIe afcopOormu; V' - o0beM IIesioun, Momeaei Ha TuTpoBanue; V - oobeM
KHUCJIOTBI, B3ATOM misi amcopOumm - 50 mur. KomwdecTBO aicopOMpOBAaHHOW KHCIOTHI BBIYUCIISIOT T10
dbopmyie I'(A) = (CO - Cp)V/1000 mmomb/T.

PezvIsTaT 2anHCEIBAOT B TAOMHITY:
Ne Jo agcopboumn Ilocae agcopbrm I(A)
xombEr [V, Ve Co Ve Ve Co

[Tomy4yennsie nanHbie OPOPMIIIIOT TpaUUIECKU, OTKIAABIBAS 10 OCH abcmuce 3HadeHust Cp B MMOJIb/MII, TIO
ocu opauHar 3HaueHus ['(A) B MMOJIB/T.

VYpaBuenue ancopouuu Opeitnamxa torapudmupyror Igl=l1gK + n 1gCp
U CTPOAT rpaduk Ui BeIYUCIIEHUs 3HaYeHni K 1 n (sMnupuveckre KOHCTaHThI):
lgK=0A; n=tgo=BC/AB; n<I.
IIpakTuyeckoe 3aHsTHE.
1. ITouemy ocMOTHYECKOE AaBICHUE KOJUIOUIHBIX PACTBOPOB MEHSIETCS BO BPEMEHHU?



2. Kakue 31eKTpOKMHETHYECKHE SIBICHHUS HAOMIONAIOTCS MPU MEXaHHYECKOM IEPEMEIICHUHU: a) YaCTHII
JHUCTIEPCHOM (Pa3bl OTHOCHUTENBHO IUCIEPCHOHHOW Cpeabl; 0) IAMCIEPCHOHHOM cpelbl OTHOCHTEIHHO
YacTUI] TUCTIEPCHOM (a3b1?

CHTyallMOHHbIC 3a/1a4N:

1. Omnpenenuth BenuuuHy ajncopOrum nenapronoBoii kuciaotet C8H17COOH c¢ ee comepkanuem B
pactBope 50 Mr/i, eciau MOBEpXHOCTHOE HATSHKEHHE HccieayeMoro pactBopa paBHo 57,0 10-3H/m, a
MOBEPXHOCTHOE HATsXKeHHE Bozbl — 74,22 MH/M.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. I3yunTh MaTepHaIbl JICKIIUU, Y4eOHOM IUTEpaTyphl U APYTUX HCTOYHUKOB IO TAHHOW TEME.
2. OTBETUTH Ha BOIIPOCHI:

1) ®Ou3uko-xMMHUYECKHE OCHOBBI aJCOPOLIMOHHONW TEepanuu, reMocopOlMH, TPUMEHEHUS B MeEAMIIUHE
HMOHHTOB.

2) Ilpumepbl NPaKTUYECKOTO HCIOIB30BaHUS AlIeKTpodopesa, MOTEHIUana TEUeHHs M IOTeHIHala
CeIMMEHTAIUH.

3. Xpomarorpadwus.

Tema 6. Tema 6. PU3UKO-XMMHS JUCIEPCHBIX CHCTeM B (yHKIIMOHUPOBAHUH KUBBIX cucTeM. CBoliC

pactsopos BMC.
Jlexknus.

Jlextus-Busyanusanus. Knaccudukanus mucnepcHbix cucteMm. Kimaccudukamus ITUCTIEPCHBIX CHUCTEM IO
CTETICHH TUCIIEPCHOCTH; MO arperaTHOMy COCTOSIHHIO (ha3; MO CHJIe MEKMOJICKYIISIPHOTO B3aUMOJICHCTBHS
MEXTy AUCTIepCHOM (a30il u quCTepCUOHHOMN cpenoi. [Ipupoaa KOIIOUIHOTO COCTOSHUS.

[Tonydenue u cBolicTBa AucnepcHbIX cucTeM. [lonydenune cycneH3uil, SMyiIbChid, KOJUIOUIHBIX PACTBOPOB.
Huanus, snexTpoauanus, yaprpadunabrpanus. DOU3NKO-XUMHUUYECKHE MPUHLIUIBI (QYyHKIIMOHUPOBAHUS
HNCKYCCTBEHHOW TOYKHA. MONEKYISIPHO-KMHETUYECKAE CBOMCTBA  KOJUJIOMIHO-JAMCHEPCHBIX  CHUCTEM:
OpoyHOBckoe JBUXKeHHE, Ju(pdy3us, OCMOTUYECKOE JaBJIEHUE, CEAMMEHTAlMOHHOE paBHOBECHE.
OnTtuyeckue cBoicTBa: paccemBanue cBeta (3akoH Poamest). CTpoeHue ABOWMHOTO 3JEKTPUYECKOTO CIIOS.
DNEeKTPOKUHETUUECKUI TOTEHIMAI U €T0 3aBUCUMOCTD OT Pa3IMYHbIX (PaKTOPOB.

VYeroliunBocTh  AucnepcHbIXx — cucteM. CeaMMEHTallMOHHAs, arperaruBHasl M KOHJECHCAI[MOHHAS
YCTOMYMBOCTh JHO30sIed. DakTopbl, BauAOLME Ha YycToiuMBocTh Jmo3oned. Koarymsanus. Ilopor
KoaryJisiliui 1 ero omnpezaenenue, npasuio lyneue-I'apau, sBienne npuBbiKaHus. B3aumHas koarynsiusi.
[ToHsiTHE O COBpEMEHHBIX TEOPUSX Koaryasiuuu. KomionHas 3amura u nenTu3amnusi.

Komnounnsie [TAB; O6uonornueckn BaxkHble koutouaHbie [TAB (Mblia, 1eTepreHThl, KETIHbIE KHCIOTHI).
MunemioobpazoBanue B pactBopax  [IAB. OnpeneneHne  KPpUTHYECKOM  KOHIIEHTpALUU
MUIET000pa3oBanus. JIMITOCOMEI.

CgoiictBa pactBopoB BMC. Ocobennoctu pactBopenus BMC kak cienctBue ux CTpykTypbl. @opma
MakpoMmoJieKysl. MexanusMm HaOyxanuwsi W pactBopeHusi BMC. 3aBUCMMOCTH BEIMYMHBI HaOyXaHUS OT
pasnmuyHbBIX (paKkTOpoB. AHOMalbHas BS3KOCTh pacTBopoB BMC. BsizkocTh KpoBH W ApYyrux
OHMONOrnYecKux >XUaKocTe. OCMOTHYECKOe AaBlIEHHWE PacTBOPOB OuomonumepoB. [lonnaneKTpoauThl.
N3osnexkTpudeckas Touka U METOJbI €€ ompeneneHus. MemOpanHoe paBHoBecue [loHHaHa. OHKOTHYECKOE
JABJICHUE TUIa3Mbl U CBIBOPOTKH KPOBH.

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHoe 3aHsiTHE.
JlaGoparopnasi pa6ora «Omnpenenenue nopora koaryasinuu 307s1 Fe(OH)3»

Leab paGoThl: H3YYUTH SIBJCHHME KOATYJIAIUH, HAYYHTHCS ONpeNeJsiTh INOPOr KOATYJISIHH
ruaApoQoOHBIX 30Jieii, HAYYUTHCH ONPEAeJsATh NIEKTPOJUT ¢ HauOOJbIIEH KoaryJupyrouei
CIOCOOHOCTBIO.

PeakTuBbl 1 000py10BaHMe: TUCTHNINPOBaHHAS BoAa; 2 %-Hblii pacTtBop FeCl3; 0,01 n pacTBOpHBI
K2S04, KCl, K2S04, K3[Fe(CN)6], BaCl2, AICI3; crakan nHa 200 mj; 10 mpoHyMepoBaHHBIX
NpoOMpPoOK; MepHbI HWINHAP HA 10 MJI; 3JIeKTPOIIHTKA.

OmnpiT 1. OnpenesieHue NOpora KoAryJasiiuu cyJjab(aroM KaJus.

18
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100 MJ1 TUCTUITUPOBAHHOM BOABI HATPeNu 70 KUIEHUs. B Kumsiyo Boay mo kamism godasisior 10 mo 2
%-noro pacteopa FeC13. [Tony4aroT KouIOMAHBINA pacTBOP HHTEHCUBHOTO KPACHO-KOPUYHEBOTI'O 1IBETA:

FeCl3 + 3H20—Fe(OH)3 + 3HCI.
[ToBepxHocTHBIE MONIeKYIBI arperata Fe(OH)3 Berynator B xumuueckoe Bzaumosercraue ¢ HCI:
Fe(OH)3 + HCI <> FeOCl + 2H20.

Monekynbr FeOCl, monseprasice auccoumanuu, obpasyror uonsl FeO+ u Cl-. Tlo mpaBuny IleckoBa —
QPasHCa

FeOCle FeO+ + Cl-.

(Fe(OH)3)m + nFeO+ + nCl- — {[Fe(OH)3]m'nFeO+(n - x)CI-}xClI-.

[Tomyuennsiii tunpo3ons Fe(OH)3 pasznute mo 10 mu B msATh HyMEpOBaHHBIX MpoOupok. B 1-10
npoOupky mnpwimad npu nomomu nunetkn 1,0 ma 0,01 pactBopa K2SO4 - smekrponuta -
KoaryJisiHTa. B Kakayro mocienyromlyto npoOupKy npuiauBatoT Ha 0,5 mi1 anekTponuTa OoJblile, 4yeM

B IMpeblIyllylo, MpUYeM T1ocjie [00aBIeHUs pacTBOpa COJIM MPOOUPKY BCTPSAXHUBAIOT [0
paBHOMEpPHOTO TMepeMelmuBaHusi cMmecu. [lpubaBisisi >IEKTPONMUT, HAOMIOAAIOT, OT KaKoro
KOJIMYECTBA KOAryJsHTa MOSBUTCA YCTOMYMBOE MOMYTHEHHE M 4epe3 HEKOTOPOE BpeMs - KOaryssius.
MuHuManbHbIN 00beM AeKTpoauTa OyeT noporom Koaryisauuu CIK Jij1sl JaHHOTO 30J1s1 B YCJIOBHUSAX OIBITA.

1
C IT—Ta v3.1—'rn|
|

C_. =
" Visna + Vag—ma

rae C - KOHIEHTPALKs 3JIEKTPOIUTA, MOJIb/J; VAl -Ta - MUHUMAaJIbHBIN 00BEM pacTBoOpa
ANIEKTPONIUTA, IPU AOOABICHUH KOTOPOTO HAYaIaCh KOATYISALMS 30J151, MJL.

OmnbiT 2. OnpeaesieHue JIEKTPOJIUTA ¢ HAaN00JIbIIEH KOATYTHPYIOLIEll CIOCOOHOCTBIO.

B 5 npo6upok Hammth mo 10 mu 3011 Fe(OH)3 u B kaxkayio 100aBUTh MO 3 MJI PaCTBOPOB AIICKTPOJIMTOB
(KC1, K2504, K3[Fe(CN)6], BaCl2, AICI3). Yepe3 10 - 15 muHyT mocie A00aBieHUs SIICKTPOIHUTOB
COZIEPKUMOE MPOOUPOK pacCMATPUBAIOT M OTMEUAIOT T€ MPOOMPKHU, TA€ MPOU30LLIA SIBHAS KOATYJSALUS.
Pesynprarel HaOmoneHui 3anucars B Tabnuiy. Hannyue M oTCyTCTBHE KOATYISIIMM OTMETUTH 3HAKOM
«H» WA «-».

- -

37EKTPOIHT KCl K504 Ki[Fe(CN)s] | BaCl AlCls

KOarVIIAITHA

Paccunrtarh KoarynmpyroIuryr criocOOHOCTh IEKTPOIUTOB.
IIpakTHYeckoe 3aHATHE.
1. CTpoeHue KOJJTOMTHON YaCTHUIIBI.
2. Koarymsimus. [Topor koarynamuu u ero onpeaenenue, npaswio Llyneue-I'apau. B3anmuas koarynsiusi.
3HaueHNE KOAryJIsIliMM B MEULIMHE.

1. 3onp cynbdara Oapus MOITy4YEeH CIMBAHUEM PaBHBIX OOBEMOB pPAacTBOPOB HUTpara Oapus M CEpHOI
KUCIOTH. OJMHAKOBBI JIM MCXOIHBIE KOHIIEHTPALUHU SJIEKTPOJIUTOB, €CIU IMpHU 3JeKTpodopese dacTuia
nepemernaercs k anony? Hanummre ¢popmyny munesuist 3o BaSO4.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. I3yunTh MaTepHaIbl JICKIIUU, Y4eOHOM IUTEpaTyphl U APYTUX HCTOYHUKOB TIO TAaHHOW TEME.

2. OTBETUTH Ha BOIIPOCHI:

1) YcToiunBOCTh pacCTBOPOB OMOTIOIUMEPOB.

2) BeicanuBanue 6uononumMepoB u3 pactBopa. Koarepanus u ee posib B OMOJIOTHYECKHX CHCTEMAX.
3) 3actynueBanue pactBopoB BMC. CBoiicTBa CTyqHEH: CHHEPE3UC U TUKCOTPOITHS.

Tema 7. Tema 7. Buonornueckn akTUBHbIe HU3KOMOJICKY/ISIpHbIE OPraHN4YecKue BelecTBa (CTPoeH
CBOIICTBA, yyacTHe B PYHKIIHOHMPOBAHHE JKMBBIX CHCTEM).

Jlexknus.
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Jlexums-Buzyanuzanus. [lonu- u reTepoyHKIMOHAIBHOCTh KaK OIWMH M3 XapaKTEPHBIX IPU3HAKOB
OpPraHUYEeCKUX COCIUHEHUN, YYACTBYIOIIUX B IIPOLECCAX JKUZHEACITEIBHOCTH U UCIIOJIB3YEMBIX B KAYECTBE
JIeKapCTBeHHBbIX BemlecTB. OCOOEHHOCTH XMMHUYECKOTO TOBEACHUS MOJIH- M TeTepo]yHKIIMOHAIBHBIX
COEMHEHUI: KUCIIOTHO-OCHOBHBIE CBOMCTBA (aM(ONUTHI), IUKIN3ALUSA U XenatooOpa3oBaHue. B3zanmuoe
BIIMSHUE (PYHKIIMOHAIBHBIX TPYIII.
[TonudyHKIMOHANIBHBIE COeAMHEHUsI. MHOroaTOMHbIE CIIUPTHI. XeNnaTHble KOMIUIEKChl. ClloKHBIE 3(UPbI
MHOTOaTOMHBIX CIIUPTOB ¢ HEOPraHMYECKUMHU KHUCIOTaMHU (HUTPOTIHUIEpUH, (ocdaThl IMHIEPHHA,
uHO3UTa). JIByXaroMHble (EHONBI: THUAPOXUHOH, pPE30pLMH, MNUpOKarexuH. DeHombl Kak
[TommaMuHBL: STUICHOUAMWH, ITyTPECLIHUH, KaJaBEPUH.

JIByXOCHOBHBIE KapOOHOBBIC KHCIIOTHI: IlIaBeJeBas, MAaJIOHOBas, SHTapHas, IIyTapoBas, (ymapoBas.
[IpeBpainieHue SHTAPHOM KUCIOTHI B (JyMapoOBYIO KaK MpUMep OMOJIOrMUYECKON peakiuy JeTUAPUPOBaAHHUS.

I'erepodyHKIIMOHATIBHBIE COCTUHEHHUS.

AMHHOCTIMPTBI:  aMHUHOATaHON  (KOJaMWH), XOJIMH, aleTWIXOJUH. AMHHO(EHONs:  modamuH,
HOpaJpeHa nH, agpeHanut. [lonsaTie o 6uoIOrnyecKoi poau 3TUX COEAUHEHUH U UX TPOU3BOIHBIX.
I'uapokcu- U aMUHOKHUCIIOTHL. BnusiHue pa3nuuHbiX (aKTOpOB Ha IMpoliecc 00pa30BaHUS IHMKIIOB.
Jlakronsl. Jlakramel. [IpencraBnenue o - akTaMHBIX aHTHOMOTHKAX. OJHOOCHOBHBIC (MOJIOUHAS,

[J- m []-TugpOKCUMACISIHBIC), JBYXOCHOBHBIC (sI0JI0YHAs, BHUHHBIC), TPEXOCHOBHBIC (JIMMOHHAS)
TUJIPOKCUKHCIIOTHI.

OKCOKHCIOTBI ~ —  aJbJIerH0- M  KCTOHOKUCIIOTHI:  DJIHOKCWIIOBas,  MHUPOBUHOTPAIHAS
(bochoenonmmupyBar),  aneTOyKCyCHas,  IaBEICBOYKCyCHas, [ /-okcormyTapoBas.  Peakium
JIeKapOOKCHIIMPOBAHHS [ |-KETOHOKHCIIOT U OKHCIUTEIHHOTO JeKapOOKCHIINPOBAHHS KETOHOKHCIIOT.
lerepodyHKIIMOHAIBHEIE MPOW3BOAHBIC OCH30JBHOTO psiia KakK JICKAPCTBEHHBIE CPEICTBa
(camummioBasi, aMUHOOCH30MHAs, CyTb(aHMITIOBasI KUCIOTHI U MX MPOU3BOIHEIE).

Bbuonornueckn BakHbIE TETEPOLUKIMYECKUE COSIMHEHH. TeTpanuppoibHble coenuHenus (mopduH,
reMm u jap.). [lpousBonHble NHPUIWHA, HM3OHUKOTMHOBOM KHCIOTBHI, NUpPa30jia, HMMHAA307a,
NUPUMUIMHA, TypUHA, THazona. bapOutypoBas kuciota M e€ NMPOU3BOIHBIC. [ HIPOKCUITYPHUHBI
(TMIIOKCAaHTHH, KCAHTWUH, ModeBass kuciora). DojaueBas Kuciaora, OMoTHH, THaMuH. [loHsATHE O

IIpakTH4Yeckoe 3aHATHE.
JlaGopaTopHoe 3aHsiTHE.
JlabopaTopHasi padora «M3yueHne XuMHYECKHX CBOCTB rerepoyHKIUOHAJILHBIX COeTMHEHM D)
Hear  pabothi: U3YYUTh  KHCJIOTHO-OCHOBHbIE M  XeJaroodpasywinue  CBOiCTBa
rerepoyHKUMOHAIbHBIX COeIUHEHUI.
PeakTnBbl M 000pylOBaHHE: CAJTMIMIOBAS KHCJIOTA, ANETHICAIMIMIOBAs KHUCJI0TA, 15%-HbIH
PAcTBOP BHUHHOM KHUCJOTHI, S%-Hblii pacTBOp ruapokcuaa kajaus, 10%-Hblii pacTBOp rHAPOKCHAA
HaTpusi, 5 %-HbIii pacTBOp cyJb(ara MeaW; HACBIIIEHHBI pacTBOp rugpokapOoHara Harpusi (¢
opomHasi Boaa (1%), S%-nb1il pacTBop ¢enosa; 1%-Hblil pacTBop xJopuaa xkese3a (I1I); mosounasn
kucjora (1%), (ucTHIMpOBaHHASA BOAA, IITATHB ¢ IPOOMPKAMH, CIIMPTOBKA, IPOOUPKOAEpKATEb, C
Omnpit 1. IosyyeHue coJieid BUHHOM KUCJIOTHI.
OmnpiT 1.1. B mpobupky nomectunu 0,5 ma 15 %-Horo pactBopa BUHHOW KucioTel U 0,5 mi 5 %-HOro
pacTBOpa rUAPOKCH]IA KaJlisl, UHTEHCUBHO BCTPSXUBAJIU.
OmnpiT 1.2.K nomyuennomy B onbiTe 1.1 pactBopy ¢ ocaakom nobaBwin 10% - HBII pacTBOp THAPOKCHIA
HaTpHsl J0 TOJHOTO pacTBOpeHHs ocajka. OOpa30BaBIIMICA PacTBOp IBOMHOM KalWH-HATPUEBOW COJU
BUHHOW KHUCJIOTHI (CETHETOBOM COJIM) UCIIONIB3YIOT J1ajiee B OMBITE 2.
OmnpIT 2. O0pa3oBaHMe XeJATHBIX KOMILJIEKCOB.
B mpoOupky moMecTuiM HECKONbKO Kamenb 5 %-HOro pactBopa cyinbdara Meau, J00aBUIM PacTBOP
THJIPOKCH]IA HATpUs A0 BhIMaJeHus roinyboro ocanka. K obpaszoBaBiemycs ocaaky ruapokcuna meau (I1)
J00aBUIIM PACTBOP CETHETOBOM COJIH, MOyYEeHHOM B om.1.2 .
OngbIT 3. CBolicTBa CAJTHIMJIOBOM M ALETHJICAJUIIHIOBOH KHCJIOT.
OmeiT 3.1. Ha mpeaqmeTHOE CTEKIIO TOMECTUIM HECKOJIBKO KPUCTAIUIOB CATHIMIOBOM KHCIOTHI U 10OABUIN
OJTHY KaIUTIO HACBHIIIIEHHOTO pacTBOpa TuapoKkapOoHaTa HATpus.
Omnpit 3.2. B cyxyro npobupky momectmiu 0,5 T CaXUIIIOBONW KUCIOTH U OCTOPOXKHO HATPENH HUKHIOIO
9acTh MPOOUPKH.
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OmnpiT 3.3.0npenenenue GeHOTBHOTO pparMeHTa B MOJIEKYJIE CATUIIUIOBON KUCIIOTHI.

B omny mnpoOGupky momectwnu 0,5 T CamuIUMIOBOM KHCJIOTBI, B JPYTYID TaKo€ XK€ KOJIHYECTBO
aleTUICAIUIIMIIOBON KHCIIOTHI, B KQXAyI0 MPOOUPKY J00aBWiIM o 1 mMi1 Boabl, Xopoio BeTpsaxHynu. [locne
BCTPSXUBAHUS B KQXKIYIO MPOOUPKY m100aBmin 1 - 2 karau OpOMHOM BOIBI.

Omnpit 3.4. T'uaponus aneTuacanuuuIOBON KUCIOTHL.

B omHy mpoOMpKy TOMECTHIIM HECKOJIBKO KPUCTAIMKOB CAHIIMIOBON KHCIIOTHI, B JPYTYIO TakKoe XKe
KOJIMYECTBO ANCTHIICATHIIMIOBOW KHUCIOTHI, B KaXIyH NpoOupKy mobaBwimm mo 0,5 M BOIBI, XOPOIIO
BCTpsixHyau. [locne BepssxuBaHUS B KXyt IpoOupKy godasuiu xjopun xkenesa (I1I), ormerniam okpacky
pacTBopa B KaXJ0H MpoOUpKe, TTOCIIe YeTo Harpe MPOOUPKH 10 KUITCHUSI.

OmnbiT 4. KauecTBeHHasi peaknys a-rTHAPOKCHKHCIIOT € XJopuaoM :xeqaesa (I1I).

B npoOupky nomectunu 0,5 mi 5 %-Horo pactBopa denona u godaswiu 1...2 kamau 1%-Horo pactBopa
xiopuaa skeneza (III). Ormerwnn uW3MeHEHWE OKpacKW pacTBOpa. 3areM J00aBWIM K OKpaIleHHOMY
pactBopy | — 2 KariM MOJOYHOM KUCITIOTHI.

HpaKTI/I‘IeCKOQ 3aHATHE.

1. Xopouio M pacTBOPSIOTCA aMHUHOKUCIOTHI B Boae? OtBer mnosichute. [loyeMy BOIHBIE PacTBOPHI
MOHOAMUHOKHUCIIOT UMEIOT MPAKTHUECKH HEUTPAIBHYIO PEaKIUI0?

2. Cnenuuaeckre peakiny Mojiu- U reTepoyHKIIMOHATBHBIX COSAMHEHUH.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. U3yunth MaTepuasl JIGKIIUHU, Y4eOHOH TUTepaTyphl U IPyTUX UCTOYHUKOB MO JAHHOM TeMe.
2. OTBETUTH HA BOMPOCHI:

1) Keto-eHOnbHAsE M JIaKTUM-JIaKTaMHAasl TayTOMEpHsl B T'MIPOKCHA30TCOAEPIKAIIMX TETEPOLMKINYECKUX
COCIMHCHMUSIX.

2) [IpencraBienne 06 aaKanougax U aHTHOMOTHKAX.

Tema 8. Tema 8. buosioruyeckn aKTUBHbIE BHICOKOMOJIEKYJISIPHbIE OPraHUYeCcKHe BellecTBa
(cTpoeHue, CBOMCTBA, yuacTHe B QyHKIMOHHUPOBAHUE )KUBBIX CHCTEM)
Jlekumus.
Jlexums-Busyanuszanusa. buonornyecku BaXkKHbIE pPEaKIUU | |-aMHUHOKHUCIIOT: J€3aMUHUPOBAHUE,
TUIpOKCUIIUpOBaHue. Poib ruapokcunpoanHa B cTaOWiIM3alMi COUpPAIU KoJulareHa JEHTHHA U
smanu. JlexkapOokcunupoBaHue | /-aMUHOKHUCIOT — MyTh K 00pa30BaHHI0 OMOTEHHBIX aMHHOB U

[Mentunpl. KUCHOTHBIM W 1IENOYHOM TUIPOIU3 TMENTUIOB. YCTAHOBJICHUE AMUHOKHCIOTHOTO
COCTaBa C IOMOIIIBIO COBPEMEHHBIX (PH3UKO-XHMHUYECKIX METOIOB.

VYrneBonbl. [oMononucaxapuabl: (aMuiio3a, aMHJIONEKTUH, TJIMKOTEH, JEKCTPaH, IEJUII0N03a).
[TexktuHbl. MOHOKAPOOKCHIIIEILTION03a, TMOMHAKPUIIEIIIION03a — OCHOBA TeMOCTaTHYECKUX
MEPEBI30YHBIX MATEPUAJIOB.

[erepononucaxapuabpl: THATYPOHOBash KHCJIOTa, XOHApOUTHHCYIbdarbl. [enapun. [lonstue o
CMEIIaHHBIX OnonoauMepax (TTTMKOPOTEHHBI, TTTUKOIUIUIBI U JP. ).
Hyxnennoseie kucnotel. Hykneosuamono- u nomudocdarsr. AMD, AJID, ATD.

.HI/IHI/II[I)I. OMBUISIEMEBIE JIAITU ABI. EcrtecTBenHbIe JKHUPLBI KaK CMCCh TPHALWIITTIMIICPUHOB. ITonsTue
O CTpOCHHH BOCKOB. OcHoBHBIC MMPUPOAHBIC BBLICIIHUC KUPHBIC KHCJIOTBHI, BXOOAIIUC B COCTaB
JIMIIUIAOB: MAJIbMUTHHOBAA, CTCAPUHOBAA, OJICMHOBAA, JIMHOJICBAA, IMHOJICHOBAA, apaxXruaA0HOBas.

IIpakTnyeckoe 3ansATHE.
JlabopaTopHoe 3aHsiTHeE.
JlaGopaTopHasi padora «OnpeneseHue N30J1eKTPUIECKOH TOYKHN 0eJIKa
Hean pa6orei: Hayuutbes onpenesitb H303J1eKTPHYECKYI0 TOYKY 0€JIKOB.

PeakTuBbl M 000pyI0OBaHHe: JKeJATHH IMOPOIIKOOOpa3Hblii; OydepHble pacTBOpPbl ¢ Pa3HbIM
3nayeHueM pH (ot 1,68 10 7); muraTuB ¢ NnpoOUpKaMu; OIOPETKH.

OnpiT 1. OnpenesieHue N3031eKTPUIECKONH TOYKH KeJATHHA.



22

B mects cyxux npoOupoK MOMECTUTE MPUMEPHO OJMHAKOBOE KOJIMYECTBO JKEJIATHHA; U3MEPhTE
U 3alMIIUTE BBICOTY CJIOS CyXOro ’KejaTuHa B Kakaod mpooupke h0. B kaxayio mpoOupky
HaJICHTE ¢ MOMOIIBIO OIOPETKU MO 7 MJI pacTBOPOB C pa3nu4HbIMH 3HaueHussMu pH. Yepes 1 - 2
MHUH COJECPXKHMOE MPOOHPOK OCTOPOXKHO Mepemeriaite, a uepe3 20 MUH 100eWTech, YTOOBI
OCEJ BCIUIBIBILIME YACTHUIIBI KeJaTHHA U U3MEpPBTe BBICOTY ciios HaOyxmiero xenaruna (h). s
OTIpeeNICHUS] N303JICKTPUYECKOM TOUKH XKellaThHa MmocTpoire rpaduk 3aBucumoctn  Dh =h —
h0 = f(pH), onmycTuTe N3 TOUKM MUHUMYyMa Ha KPUBOW NEPIICHAUKYIISIP K ocH abciucce.

HpaKTI/I‘IeCKOQ 3aHATHE.

1. Kakum oOpazom cCBsi3aHBI OCTAaTKH a-aMHUHOKHCJIOT B OEJIKOBBIX MoOJieKynax? MoxHO Ju C
MOMOIIbIO OMYPETOBON peakui OTIIMYUTh PACTBOP AMHUHOKUCIIOTHI OT pacTBopa Oenka?

2. Hanmmmre cxemy CHHTE3a TPUIENTHIa, 00pa30BaHHOTO aJaHWHOM, TIIMIIMHOM U JICHITHHOM.

3. Kakue cBoiicTBa IIIOKO3Bl TNPOSBISIOTCS B pPEAaKLUUU «cepedpsHoro 3epkana»? Ha dem ocHOBaHO
OIpeIesIeHUE TITFOKO3bI B OMOJIOTHYECKHUX KUIKOCTSIX ?

1. B pactBOpe comepKuTCs cMeCh OEIKOB: O-TIIOOYJIMH KpOBH, GUOPUHOTEH KPOBH M puboHyKieasa. [Ipu
KakoM 3HaueHHH pH MOXXHO 31eKTpodopeTHdecKn pa3IeuTh 3TH OenKu?

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. U3yunTh MaTepHaIbl JICKIIUH, Y4eOHOM IUTEepaTyphl U APYTUX HCTOYHUKOB TI0 TAHHOW TEME.

2. OTBETUTH Ha BOIIPOCHI:

1) Hykneunoseie kucnotsl (JIHK, PHK). [lepBuunas u BropudHas CTpyKTypa HyKJICHHOBBIX KHCIIOT.
2) Hykneo3un-gocdarsl B OMOTOTHUECKUX MPOLEccax.

3) [lonsATHE O CMEMIaHHBIX OHOTIONMMEPax (TIIMKOMPOTEUHBI, TIIMKOJIUITHIBI ).

Tema 9. Tema 9. XumMusi 6MOreHHbIX 3J1IEMEHTOB
Jlekuus.
Knaccuueckas nexmus. [loaarrue 6MOreHHOCTH XMMUYECKHX 3JIEMEHTOB.
XuMust OMOTeHHBIX DJIEMEHTOB S- OJIOKa.
Xumusi OMOTEHHBIX AJIEMEHTOB P- OJIOKa.
XuMus OMOTreHHBIX 3JIEMEHTOB d- OJIOKa.
IIpakTnyeckoe 3ansATHE.
IIpakTHYecKoe 3aHATHE.
Cnaya KOJJTOKBHUyMa.
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

1. U3yunth Marepuasbsl JIGKIUH, yIeOHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TeMe.
2. [TonroTroBUTHCS K cAa4€ KOJUIOKBHYMA IO MTPOMAECHHBIM TEMAaM.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KOJIJIOKBUYM
Tema 9. Tema 9. Xumust OMOTEHHBIX AJIEMEHTOB
Tunosble 3a1aHNus A1 KOJLUIOKBHYMA

1 1. TIlentuasl. OGpa3zoBaHUE MENTHIHBIX IETICH.
2 2. IlepBuuHas CTpyKTypa MENTHIIOB U OEIKOB.
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3 3.  ®epMeHTHI — KaTaau3aTopsl B KUBBIX OPraHU3MaXx.

4 4.  BbICOKOMOJNEKYJISIPHBIE COCTUHEHUS, UX XUMUYECKas MPUpPOa U 3HAYEHUE B
KHU3HEIEATEIbHOCTH OpraHU3Ma.

5. Knmaccudukanus BMC u crioco6s1 06pa3oBaHusl.

pelicHue CUTYallMOHHBIX 3a1a4

Tema 9. Tema 9. Xumus OMOreHHBIX 3JIEMEHTOB
TumnoBblie CHTYallHOHHBbIE 32124

1. PaccumraiiTe M3MeHeHHe JHTPONMH, IHTAJNBNHMM M JHeprunm ['mdOca mpm c.y. JJas peakuumn
OKHCJICHHUSI INIIOKO3bI /10 3TAHO1a, IPOTEeKAKIIell B OpraHu3me:

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

Pemienne:

HCNOb3Yys (opmMyabl sl pacdeTra 3HTPONMHU, SHTAJILNUU W 3Hepruu I'mG60ca mpu c.y. mpousBene!
peakuuu

C6H1206 (TB)= 2C2H50H(x)+ 2CO2(T).

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

2 (-276.9) + 2 - (-393.51) — (- 1263.80) = -77.02 xI:x/M01b

AS°298(peakuun) = 2 - AS°298(C2H50H(:k)) + 2 - AS°298(CO2(r)) - AS°298(C6H1206 (TB)) =
2-161.00 +2 - 213.67 — 269.50 = 515.84 JI:x/moab-K

AG°298(peakuun) = 2 - AG°298(C2H50H(:x)) + 2 -AG°298(C0O2(r)) - AG°298(C6H1206 (TB)) =
2 (-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 x/I:x/M01b

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

2. Insa peakuun CO2(g) + C(s) < 2CO(g) paccuuraiire:

a) AG°p-iuu ipu 298K; 6) Temneparypy, npu

Pemenue:

a)AG=AH-T xAS (1)

Paccuuraem AH u AS peakuun:

AH°298(peaknun) = 2 - AH°298(CO(g)) - AH°298(CO2(g)) =2-(-110.52) — (-393.51) =-172.47
2 - AS2°98(CO(g)) - AS°298(CO2(g)) =2 - 197.54 — 213.67 = 181.41 :x/(moasb K)
IHoacrapiisieM MoJiy4eHHbIE JaHHbIE B IEPBOE YPABHEHHUE H MOJIy4YaeM

AG® p-uum =-172.47 - 298-181.41-10-3 = - 226.53 k/:x/M01b

0) ecau 00a HanpaBJIeHHs Npolecca paBHbl, To0 AG = 0,

TornaAH=T -AS,aT = 12 O’HO”S"> , paccuuraem T

OtBet: AG®p-umnu = - 226.53 kx/moan; T=950,72K

3. DHeprusi aAKTHBAIMHU PeaKIUU KUCJIOTHOTO ruapoJm3a caxaposbl npu 37 °C paBua 102 k{x/mMoJb, ¢
B NPUCYTCTBUM (epMeHTa JIHepPrusi akTUuBanuu cHukaerca a0 35 k/l:k/mouab. Bo ckoabko pa3s
ObICTpee MPOTeKAaeT peaKuus TMAPOJIU3a caxapo3bl B NIpUCYTCTBUM (pepmeHnTa?

Pemenne: Bocosbzyemcs popmyJioii:

TeMmIieparypy nepeseaeM B keabBuHbL: T =37 +273 =310
In k2/k1 =-(35-102) / (8.31-10-3-310) = 25.996
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OtBeT: B IpUCYTCTBUM (pepMeHTa peaKknus nporekaer ObicTpee B 1,95-1011 pas.

TeCTHPOBaHME

Tema 7. Tema 7. buomornueckn akTUBHBIC HU3KOMOJICKYJISIPHBIC OpTaHUYECKHE BEIIECTBA (CTPOCHHUE,
CBOICTBa, yuyacTue B PyHKIIMOHUPOBAHHUE KUBBIX CUCTEM).

TunoBble 3aJaHUsI TECTUPOBAHUS
1. BydepHnas eMKOCTB 3TO - ...

(a) KOIMYEeCTBO MOJIbL-IKBHBAJEHTOB CHJIBHON KHMCJIOTHI MJIM CHJIBHOHN IIEJI0YH, KOTOpPOe HYKHO
BBecTH B 1 1utp OydepHOro pacTeopa, YTo0bI H3MEHUTH BOAOPOAHBIN NOKa3aTe/Ib HA eANHULLY;

(0) KOTMYECTBO SKBUBAJIICHTOB CUJIBHOIN KHUCIOTHI MM CHJIBHOW IIEJI0YM, KOTOPOE HY>KHO BBECTH B | uTp
OyhepHoro pacTBopa, 4TOOBI H3MEHUTH BOJOPOIHBIIN MOKA3aTeNb HA €AUHUILY;

(B) KOMMYECTBO MOJIb CHJIBHON KHCIIOTHI WM CHJIBHOW IIENIOYH, KOTOPOe HYXHO BBecTH B 1 jutp Oy(
pacTBopa, YTOOBI U3MEHUTH BOJOPOHBIN MTOKA3aTeINb Ha JIBa;

(T) KOIM4eCTBO MOJIb CHJIBHOM ILENIOUH, KOTOpOe HY)KHO BBECTH B 1 juTp OydepHOro pactBopa, 4ToObl U
BOJOPOJHBIN ITOKA3aTENIb HA CAUHULLY.

2. Onpenenute KOHIIEHTpaIuto (Moib/am3) nonoB H+, ecnu pH =4
(a) 10-2;  (6) 10-3; (B) 104; (1) 10-5.

3. lucnepcHast cuctema ¢ ra3000pa3Hoi AUCIEPCUOHHON Cpeaoit
(a) adpo3oub; (0) amyabcusi; (B) cycnensusi; (r) meHa.

4. MonsipHast KOHIIEHTpAIUs WK MOJISIpHOCTH (CM) - 3TO:
(a) KoTMYECTBO MOJIb 3KBUBAJIEHTA PACTBOPEHHOIO BEIIECTBA B 1 J1 pacTBOpA;
(0) KoJIMYeCTBO MOJIb PACTBOPEHHOI'0 BellleCTBA, coAep:xamieecsi B 1J1 pacTBopa;

(B) OTHOLIEHHE MACChl KOMIIOHEHTA (PACTBOPEHHOI'O BEIIECTBA) K MACCE PACTBOPA, BBIPAXKEHHOE B JIOJISAX
€IMHULbl WU B IPOLICHTAX;

() uncio Mok pacTBopeHHoro Bemectsa B 1000 r pacTBopuTens.

5. PaBuogecue peakuuu 2SO2(1r)+02(r)«>2S0O3(T) + Q cMecTUTCS BAEBO («—) MpHU:
(2) yBeTMUCHUM JTaBIICHUS, (6) moBeIIeHNH KOHIIEHTparuu O2;

(B) MOBBIIEHUHN TEMIIEPATYPHI; (r) NOHMKEHUH TeMIIepaTypPhbl;

(1) ymeHbIIeHUN 00beMa.

YCTHBIH Onpoc

Tema 9. Tema 9. XuMusi GMOT€HHBIX JIEMEHTOB

Tunosbie BONPOCHI YCTHOIO ONpoca

1. [TpuBenuTe MIPUMEPBI OTKPBITHIX, 3aKpBITHIX, u M30JINPOBAHHBIX
npodus.
2. Yto sBNs€TCA KPUTEPHUEM CaMOIIPOU3BOIBLHOTO MPOTEKAHUS MpOIlecca: a) B U30JIMPOBAaHHON cucTeMe; 0)
B 3aKpBITON CHUCTEME.
3. UTo mOHUMAIOT MO MOHHOM CUJION pacTBOpa?
4. laiiTe onpeaeneHue NOHATHs OydepHas cuctema.
5. [lepeuncnure hakTopsl, OT KOTOPBIX 3aBUCUT PH OydepHoro pactropa.

4.3 TIpomexyTouHas aTTecTalus 10 AUCIHUILINHE TPOBOAUTCS B OopME IK3aMeHa



Tunossie Bonpocekl 3xk3amena (OIIK-7)

[IpomexyTouHas arTecTanus Mo JUCHMILTUHE MPOBOAUTCS B POpME dK3aMeHa.

TunoBbie BONPOCHI IK3aMeHa

1. IIpenmet xuMun. Xumus 1 oKkpyxaromas cpena. CBa3b XUMUU C METULIMHOM.

2. XuMuyeckasi cuctema (OTKphITas, 3aKpbITasi, U30JMpoBaHHas1). BHyTpeHHss sHeprusl.

3. Duepreruueckue 3(dexT XxuMudeckux peakuuil. Buasl sHeprerndyeckux 3(PQeKToB XUMHYECKUX
peakiuii. @akTophl, BIUAIOUIME HA SHEPreTUYECKU APPEKT XUMHUYECKOH peakuuu (Impupoja u
KOJIMYECTBO BEIIECTB - YYACTHUKOB pPEaKIMH). TepMOXMMHUYECKHE ypaBHEHHs. Teruiora W SHTAIbIHSL:
XMMHYECKON peaknuu, oOpa3oBaHUS BEIIECTBAa, XMMHUYECKOH CBS3M, Cropanus, (a3oBOro Iepexoja.
CrannapTHOE COCTOSIHUE BeLIeCTBa. 3aKoH ['ecca U cleICTBHS U3 HETO.

4. IloHsATHE SHTPONHU. DHTPOIHUS BEIIECTBA, KaK (DYHKIUS TEPMOAMHAMHUECKON BepOATHOCTU. DakTopHl,
BIIMSIONINE HA U3MEHEHUE SHTPOIHHU B X0JI€ XUMUYECKOH peaKIu.

5. M3ob6apHblii moTeHnmMan peakiuu (cBobomHas sHeprus [ub6ca). Kputepmuit camonpon3BoIbHOCTH

peaxKuuii.

TunoBble 3aganua s 3k3amena (OIIK-7)

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pE3yJIbTaTa)

«OTIIMYHO»

OIIK-7

JleMOHCTpUpYyeT BBICOKMH  ypOBEHb 3HaAHUU OCHOBHBIX
(U3UKO-XUMUYECKUX TOHATUA M TEOpPHil; OCHOBHBIX METOIOB
UCCIIEIOBAHUS B XUMHUHU. 3HAaeT (PU3UKO-XMMHUYECKYIO CYIIHOCTb
MPOLIECCOB, MPOUCXOIALIUX B )KHUBOM OpPraHHU3ME, Ha KJIETOYHOM M
MOJIEKYJISIPHOM YpOBHE. YMEET HCIOJIb30BaTh 3aKOHOMEPHOCTU H
METOZbl XMMHH B MIPO(eCCHOHATIBLHON e TeIbHOCTH Bpada. Brnageer
HAaBbIKAMU  KOMIUIEKCHOTO  MPUMEHEHHUS  (DU3HKO-XUMUYECKUX
METOZOB B TNPOodEeCCHOHANBHON JEeATENbHOCTH, MPOCIC)KUBAET
MEXIUCUUIUTMHAPHBIE CBSA3U. OTBET MOCTPOEH JIOTUYHO, MaTepua
U3JIaraeTcs 4YeTKO, SICHO, XOPOIIUM SI3bIKOM, apIyMEHTHPOBAHO.

«Xopomo»

OIIK-7

3HaeT 3aKOHOMEPHOCTH W3MEHEHHs OMOJOTHUYECKONW aKTHBHOCTH,
(GU3MYECKUX M XUMHYECKHX CBOWCTB HEOPraHUYECKUX U
OpraHWYECKUX COCAMHCHUH B 3aBHCHMOCTH OT MX CTPOCHUS. YMEET
MPOTHO3UPOBATh  CBOWCTBA BEIMIECTB M HMX  PEAKIHOHHYIO
CIIOCOOHOCTh B KOHKPETHBIX YCJIOBUSX OKPYXKAIOIIECH CPEbl, B TOM
YHpCIe YKHBOTO OopraHu3Ma. Bnaneer OCHOBHBIMU
(HDUBUKO-XUMUYECKIMHU METO/IaMH UCCJICIOBAaHUS CTPOCHHS, CBOHCTB
U PEaKIMOHHOM  CIIOCOOHOCTH COCOWHEHWUW A PEIICHHS
npodecCHoHaIBHBIX 3a7ad. JIeMOHCTpUPYeT JAOCTaTOYHBIN YPOBEHB
3HaHUN (PU3UKO-XMMHUYECKUX TEOPHUM, HO JOIyCKAaeT HEKOTOPHIE
MOTPENTHOCTH. B OTHenpHBIX NpuUMepax MOXKET  BBIJICIUTH
MEXKIUCIUTITHHAPHBIC CBA3U. OTBET MOCTPOEH JIOTHYHO, MaTepua
W3JIaraeTCs XOPOIIUM SI3BIKOM.
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OIIK-7 JleMOHCTpUpYEeT HE JOCTaTOYHO BBICOKMI YpPOBEHb 3HAHUI
OCHOBHBIX (PU3UKO-XUMHUUECKHUX MOHATHUH, ONpEIeNeHH U TeOpuH.
Bilageer HaBbIKAMM MCIOJIB30BAHMS COBPEMEHHOM XHUMHUYECKOU
TepmuHosioruv. [ImoXo aHamu3upyeT COLMAIBHBIA ~ MHCTUTYT
00pa3oBaHMs, 3aTPYAHIETCS JaTh OILICHKY COLMAIBHBIM IpoLieccaM B
HeM.HeyBepeHHO olmpenenser MexIUCHUIUIMHApHBIE CBsA3U. OTBET
HE Bcerna JIOTUYHO BBICTPOEH, Marepuan u3naraercsa 0e3
IIPUMEHEHHUs] HAy4YHO! TEPMHUHOJIOTUU.

«YIOBIETBOPUTEIHHOY

OIIK-7 JleMoHCTpUpyeT ciabblii ypOBEeHb 3HAHMH €CTECTBEHHOHAYUYHBIX
MOHATUM M METONOB. 3aTpydHSETCs JaTb OLEHKY CYLIHOCTHU
«HEYHOBIETBOPUTEIILHO IIPOLIECCOB, IPOUCXOIAIIMX B JKUBOM opranusMe. He wmoxer
BBIJIEIIUTHh MEXKAUCLUILUIMHAPHBIE CBA3H.

HeyBepeHHO U 10rMYeCcKy HETIOCIIEA0BATEIBHO U3JIaracT Marepuall.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas k M3y4EHUIO AMCLUIUIMHBI, B MEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM padouei mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKKe MMOPSAJO0K N3yUeHHsI U TIPENoAaBaHus ydeOHON AUCIUILINHBI, €€ Pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre IUCIUILTMHEI, IPOrpaMMHOE obecrieueHue, mpopeccuoHanbHble 0a3bl JaHHBIX U HHPOPMAITHO]
CIIPaBOYHBIE CUCTEMBDY.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAS U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpedyeHb
npo¢eCCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYE€TOM PEKOMEHJOBAaHHOM [IOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPY CaMOCTOSITEIBHOM M3Y4YCHHH TEOPETHUYECKON TEMBI CIENIaTh KOHCIEKT, NCIOIb3Yys PEKOMEHIOBaHHBIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

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

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

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopaboTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

Koncnekr JEKIUU JOJDKEH colepXKarb pedepaTuBHyIO 3aMuch
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONIHEH B paMKax paclieuyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO MU PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTUYECKOTO 3aHATHS C LEeJIbl0 0Oojee OOCTOSATENbHOTO BBIABICHUS HMX 3HAHUW MO OMpenen
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. [TonkoB B.A., Konmuun A.B. O6miast xumus : yuebnuk. - Mocksa: [DOTAP-Menua, 2012. - 400 c. -
Texct : onextponnbiii // OBC «Koncymbrant crTyneHTa By3a W MenBy3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421086.html

2. TrokaBkuHa H.A. buoopranndeckas xumus : yueoHoe nocodue. - Mocksa: [DOTAP-Memaua, 2015. - 176
c. - Tekcr : onexrponnwnii // OBC «Koncymprant crymeHta By3a u MenBy3a [caidt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970431894.html

3. TioxkaBkuna H.A. Bbuoopranmueckas XUMHUS: PYKOBOACTBO K MPAKTUYECKUM 3aHATUSAM @ YUeOHBIH
koMIuIeKT. - MockBa: ' DOTAP-Menua, 2016. - 168 c. - Tekct : snexrponssiii // OBC «Koncynbrant
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970438015.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. PomanmoBa C.B., Ilanacenko A.M. buoopranumueckas XuMHs B BOIpPOCaXx M OTBETax
y4e0HO-METOIUIECKOe TTocoOue : B 2-X "acTsx. - TamOoB: [U3nat. mom TI'Y um. I'P. lepxkasunal, 2013

6.3 VlHble HICTOYHUKMU:
1. YHuBepcuteTckas OMOIMOTEeKa OHJIAlH: AIEKTPOHHO-O0MOIMoTeYHas cuctema - http://www.biblioclub.ru

7. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHoOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJI U MPOMEKYTOUHOM aTTecTaluw,
MOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JInneH3noHHOE MpOorpaMMHOE 0OeCIIeUeHuE:

Microsoft Office [Ipodeccuonansusiii moc 2007
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