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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 ):
€CTECTBEHHOHAYYHBIX
N MOJIL30BAThCA TIPU PEHICHHH NPOECCUOHATBHBIX 3a/ad
MOHATUI U METOJIOB NPU
OCHOBHBIMM XMMHUYECKUMH, MATEMAaTHYCCKUMHU METOIaMHU
peleHuun
Brnaneer:
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

OIIK-7 ToroBHOCTE
MaTeMaTHYECKUX M HWHBIX €CTECTBEHHOHAYYHBIX MMOHATHNA M METOIOB NPH PEIICHUH

npodeCcCHOHATBHBIX 3a]1a4

K HCITIOJIb30BaHUIO OCHOBHBIX (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX,

Ne
n/m

HanmenoBanmue
JIMCITUILUINH,
OTIPEICIISIIOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

®dopma 00yueHus

Ounas
(cemectp)

112 (314 |5(7]9]10(12

—

Bbuonorus

buooprannueckas
XUMUS

buoxumusa

JlyudeBas Tepanus

Marematuka

N | B|W

Menununackas
aHTPOIIOIOTHS

Menununckas
reHeTHKA

Menununackas
paguoIoTys

MenunuHckas Gpusnka

MuxpoOuosorus,
BUPYCOJIOTHSI

11

Hopwmanbnas
(husuonorus

12

ITapazuronorus

13

®apMaKorHO3HS

14

duzunoTepanus

2. MecTo nucuuiuiaiabl B cTpykrype OIl cnenuaaurera:
JucrunnmHa «XUMHs» OTHOCHTCS K 0a30Bod yactu ydeOHoro miaHa OIl mo HampaBIeHHIO MOATOTOBKH

31.05.01 - JleueOHOE HeIIO.

JucuunnuHa «Xumus» u3ydaercs B 1 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Oumnas: 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 OCHOBHBIE TTOHSITHS 3amura
XUMHUECKOU 1a00paTOPHBIX
TEPMOJMHAMUKH U pabort; Pemenue
OMO’HEPTETHKH. CUTYaI[MOHHBIX
IIepBoe u BTOpOE 3a1a4
Hayaza »lalele
TEPMOJMHAMUKH.

XuMuueckast
KHHETUKA U
KaTaams.
XUMHUYECKOE
paBHOBECHE.

2 CBoiicTBa 3amura
pacTBOpOB 1a00paTOPHBIX
HUSKOMONCKYIAPHBL | | 5 | o | pabot; Pemenue
X BEILIECTB. CUTYaIlMOHHBIX

3azay;
KonTponbHbIii cpes

3 [IpoTonurrueckue 3amura
paBHOBECHS U 1a00paTOPHBIX
IIPOLIECCHI. pabort; Pemenue
Bbydepunbie 1a00paTOPHBIX
CHUCTEMBI. pabor
I'ereporennsie
paBHOBECHS B
pacTBopax sl 2146
AIIEKTPOJIUTOB.

DNEeKTPOIHbIE
MPOIIECCHI, UX
MEINKO-OUO0IIOTHYEC
KO€ 3HAaUCHHE U
MIPUMECHECHHE B
IIPaKTUYECKON
MeIUIIHE.




BBenenue B XuMurio Pemenne
9JIEMEHTOB, UX CUTYallMOHHBIX
MIPUMEHEHUE U 3ajJa4;

MEINKO-OMOJIOrHUeC
KO€ 3HaAYEHHE.

KoHTponbHBIii cpe3

Komrnekcabie

COCTMHEHMUSI.

Ucnonp3oBanue

KOMILJIEKCOB

METaJJIOB B

MEIHIINHE.

DUBUKO-XUMUS 3amuTa
MOBEPXHOCTHBIX 1ab0paTOpHBIX
SIBJICHUH B pabort; Pemenne
(GYHKIIMOHUPOBAHUU CUTYaIlMOHHBIX
KUBBIX CUCTEM. 3a1a4y
PU3UKO-XUMHUS Pemenne
JUCTIEPCHBIX CUCTEM CUTYAIlMOHHBIX
B 3aJ1a4; 3anmTa
(hYyHKIIMOHUPOBAHUHT J1a00paTOPHBIX
YKUBBIX CHCTEM. pabor;

KonTponbHbIii cpe3

buonornyecku
aKTHBHBIC
HU3KOMOJIEKYJISIPHBI
€ OpraHu4ecKue
BELIECTBA
(cTpoenue,
CBOMCTBA, y4acTue B
(byHKIMOHUPOBAHHE
JKHBBIX CUCTEM).

3amura
1a00paTOPHBIX
pabor

buonornuecku
aKTUBHBIE
BBICOKOMOJIEKYJISIPH
bl€ OpraHUYeCKue
BElIECTBA
(ctpoenue,
CBOWCTBA, y4acTHE B
(yHKIIMOHUPOBAHUE
YKUBBIX CHCTEM).
CaoiicTBa
pactBopoB BMC.

3amura
J1a00paTOPHBIX
pabor;
KoHnTponbHbIii cpes

Tema 1. OcHOBHbIE MOHATHSI XUMHYECKOI TepMOAMHAMUKN U OuodHepreTuku. [lepBoe n BTOpoe
HAYaJ1a TEPMOAUHAMMKHN. XUMHYECKasi KHHETHKA U KaTaJan3. Xumuieckoe papHopecue. (OIIK-7)
Jlexknus.

[IpenMeT U METOABl XMMHUYECKOW TEPMOAMHAMUKH. B3anMOCBsI3b MEXIy Mporeccamu oOMeHa BEIIEeCTB U
SHEPrUM B OpraHuzMe. XuMudeckas TepMOAMHAMHKA KaK TEOPETUUYECKass OCHOBA OMOIHEPTEeTHKHU.
OcCHOBHBIE MOHATUSA TEPMOANMHAMUKU. VIHTEHCHUBHBIE M HSKCTEHCHBHBIC MapaMmeTpbl. OyHKIMS COCTOSHHUS.
Buytpennsst sHeprus. Pabora u Temora - aBe Gopmbl Mepeaadd dHEPrUr. THIBI TEPMOTUHAMUYECKUX
cucteM  (M30JIUPOBAaHHBIE,  3aKPBITbIE,  OTKPBIThIE). TUNBI  TEPMOAMHAMUYECKHX  IPOLIECCOB
(u30TepMHUecKue, 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,
MOCJIEJIOBATENbHBIE, COINpPSKEHHbIE, IeMHbIe). MONEKyAIpHOCTh 3JIEMEHTApHOTO aKTa  PEeaKIIHH.
Kunernueckue ypaBHenus. [lopsnok peakuuu. [lepuon momynpeBpamieHus.
3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHIEHTpauuu. KuneTnueckue ypaBHEHUS pPEeaKluid MepBOro, BTOPOro
U KYJICBOTO IMOPAOKOB. 3KCHepI/IMeHTaJIBHBIC MCTOABbI ONPCACICHUSA CKOPOCTU MW KOHCTAHTBI CKOPOCTH
peaxKuuii.
3aBUCUMOCTb CKOPOCTH PEAaKIUU OT TeMIeparypsl. TemmneparypHbld K0d()(OUIHEHT CKOPOCTH peakluu U
€ro OCOOEHHOCTH [UIsi OMOXMMHYEeCKHUX TmpoueccoB. [loHsTHE O TeOopuM aKTUBHBIX COYIApEHHH.
DHepreTHUeCKUi MpoPuiIb peaKIuu; YHEPTUS aKTUBAIIMHU; ypaBHeHUE Appennyca. Karanus. [oMoreHHsiii n
TeTEPOTCHHBI  KaTajiu3. OHEPreTHYeCKuid Mnpoduiab KaTaduTHUeckod peakmuu. OcoOEHHOCTH
KaTaJIUTUYECKOM aKTUBHOCTU (PEPMEHTOB.
Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOpaTHUMbIE MO HAMPABICHUIO peaklUUd. TepMoAMHAMHYECKHE
YCIIOBUSI PAaBHOBECHUS B W3OJIMPOBAHHBIX M 3aKPBITHIX cUCTeMax. KOHCTaHTa XMMHUYECKOrO paBHOBECHS.
OO011asi KOHCTaHTA MOCJEI0BAaTEIbHO U MapajliebHO MPOTEKAIOIUX MPOIECCOB. YpaBHEHUS M30TEPMBI U
1300apbl XUMUUECKOH peaKInu.

IIpakTnyeckoe 3aHsATHE.
Pazo0pare TeopeTnueckuil MaTepuat:
1. IIporHo3upoBaHHE HAIpPaBICHUS CAMOIPOU3BOJBHO MPOTEKAIOIIMX MPOLECCOB B H30JIMPOBAHHON H
3aKPBITON CUCTEMAX; POJIb SHTAIBITMHHOTO U YHTPOIMIMHOTO (DAKTOPOB.
2. [TporHo3upoBaHue CMENIEHU XUMHUYECKOTO PAaBHOBECHS.
3. Kak onpenensercs H3MEHEHNE SHTPOIMH CUCTEMBI B PE3YJIbTATe MPOTEKAHUS ONPEACIEHHOTO IpoLecca B
CTaH/IapPTHBIX YCIOBUSAX?

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. I3yunTh MaTepHaIbl JICKIIUH, Y4eOHOM IUTEepaTyphl U APYTUX HCTOYHUKOB TI0 TAaHHOW TEME.
2. OTBETUTH Ha BOIIPOCHI:
1. Yto Takoe KOHCTAHTa PABHOBECHUSI XUMHUECKON peakiuu?
2. KakoBrl OCOGGHHOCTI/I BBIPAKCHUA KOHCTAHTBI PABHOBCCHSA IJISA TCTCPOTCHHBIX XUMHUYCCKUX HpOI_[eCCOB?
3. Kak koHCTaHTa paBHOBECHS CBsI3aHA C U3MEHEHHEM M300apHO-U30TEPMUYECKOTO OTEHIIMANA PeaKuu?
4. TepMoAMHAMUYECKHUE MMAPAMETPHI, XapaAKTEPU3YIOIINE COCTOSTHUE CUCTEMBI.

Tema 2. CBoiicTBa pacTBOPOB HU3KOMOJIeKY/JIsIpHBIX BemecTB. (OIIK-7)
Jlekumus.

Ponp BoAbl ¥ pacTBOPOB B kHU3HENEATENbHOCTU. DU3HKO-XUMUYECKHE CBOWCTBA BOBI, O0YCIOBIMBAIOIINE
€€ YHHMKQJIbHYIO pOJb KaK €IMHCTBEHHOro OuopactBoputreis. ABTompoTonn3 Boxabl. KoHcranTa
aBTOIPOTOJIM3a BOJbl. 3aBUCUMOCTh PACTBOPUMOCTH BELIECTB B BOJAE OT COOTHOUICHHS TUAPODUIBHBIX U
ruipoOOHBIX CBOICTB; BIMSHUE BHEIIHHX YCJIOBUN, Ha PACTBOPUMOCTh. Te€pMOAMHAMUKA PAaCTBOPEHUSI.
[TonsiTue 06 uneansHoM pactBope. CriocoObl BRIpaKEHHsI KOHIIEHTPAIIUA PaCTBOPOB.

KonnmuraruBHbie cBOMCTBA pa30aBICHHBIX PaCTBOPOB HEAJIEKTPOJIUTOB. 3aKOH Payis u cliencTBUS W3 HETO:
MOHIKEHUE TEeMIIepaTypbl 3aMep3aHus pPacTBOpa, MOBBIIIEHHWE TEMIEpaTyphbl KUIIEHHUS pacTBOpa, OCMOC.
OcMoTtnueckoe napieHue: 3akoH Bant-Todda.



Tepmoannamuka pactBopoB. ['maponus coneil. DIEKTPOIPOBOIHOCTh PACTBOPOB 3JIEKTPOIMTOB U TKaHEH
opranu3ma. KosnuraTuBHbBIE CBOMCTBA PAacTBOPOB JIEKTPOJIUTOB M HEBJIEKTPOIUTOB. DJIEMEHTHI TEOPHUH
PacTBOPOB CHIIBHBIX JIEKTPOIUTOB Jlebasi- XIOKKes.

OCMOMSANBHOCTD M OCMOJISIPHOCTh OMOJIOTMYECKHX JKUIKOCTEN U Mepy3MOHHBIX pacTBOpoB. Ponb ocMoca
B OMOJIOTMYECKUX CUCTEMaX.

IIpakTnyeckoe 3aHsATHE.
Pazo0pare TeopeTnueckuil MaTepuat:
1. ChopmynupyiTe 0OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOMN (PU3UKO-XUMUYECKON TEOPUU PACTBOPOB?

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

3. Kakyto posib urpaer ocmMoc B )uBbIX cuctemax? IlpuBenure npumepsl.
4. Kak w3MeHHUTCS TeMIiepaTypa 3aMep3aHHsi pacTBOpa caxapo3bl, €CIM B HEro J00aBUTH: a) BOAY, O)
Mo4eBHUHY? JlaiiTe KpaTKue MOsICHEHHUS.

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. U3yunth MaTepuasl JIGKIUHU, Y4€OHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TEMe.
2. OTBETUTH HA BOMPOCHI:
1. 3HaueHNe TUTPUMETPUIECKOTO aHAIN3a B MEUKO-OMOJIOTMUECKUX UCCIICAOBAHMSIX ?
2. [Ipy BHYTPUBEHHOM CTPYWHOM BBEICHUHU THIPOXJIOPHIA MPEAHU30JIO0HA UCIOIB3YETCSI U30TOHUYECKUM
(0,9%-np1i1) pacTBOp xsiopuaa HaTpusi. CKOJIBKO TUCTHJUITMPOBAHHOW BOZBI M XJIOPHUJA HATPHS HAJO B3SITh,
9TOOBI MOMyuuTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).

1 3. IToAroToBUTHCS K MMCBMEHHOM KOHTPOJIBHOM padoTe ¢ 3IeMEHTaMU TeCTUPOBAHUS/KOHTPOIbHBIN
cpes.

Tema 3. IIporosiuTnyeckne paBHoBecus U npoueccol. bydgepusie cucrembl. I'eTeporeHnbie
PAaBHOBECHS B PACTBOPAX 3JIEKTPOJIUTOB. JJIEKTPOIHbIE NPOLECChl, X MEAUKO0-0H0I0rHYeCcKoe
3HAYeHUe U MPpUMeHeHHne B npakTuueckoid meguuune. (OIIK-7)

Jlekumus.
[Iporonmutnueckue peakuu. MoHuzammsi ciaabbIX KHCIOT W OCHOBaHWMW. KOHCTaHTa KHUCIOTHOCTH |
OCHOBHOCTH. CBs3b MEXIy KOHCTAHTOM KHCJIOTHOCTM ¥ KOHCTAHTOM OCHOBHOCTHM B CONPSIKEHHOH
nporosuTHdeckor nape. KoHKypeHIMs 3a MPOTOH: M30JIMPOBAHHOE M COBMEIIEHHOE MPOTOJIUTUYECKHUE
paBHOBecHs. O01Iast KOHCTAHTa COBMEIIEHHOTO MPOTOIUTHIECKOTO paBHOBecHs. [ uaponu3 coneit. CteneHpb
Y KOHCTaHTa ruaponusa. AMdonutel. M303mekrpudeckas Touka.
BydepHoe neiicTBHe - OCHOBHOW MEXaHU3M IMPOTOJIMTHYECKOTO TOMEOCTa3a opraHusMa. MexaHu3m
nevicteus  OydepHbix cuctem. 3oHa OydepHoro nelictBuss U OydepHas emkocth. Pacuer pH
MIPOTOJINTUYECKUX CUCTEM.
['eTeporennsie peakuuu B pacTBOpax 3MeKTposnuToB. KoHcranta pactBopuMocTH. KOHKypeHIUs 32 KaTHOH
WM aHUOH: HM30JIMPOBAHHOE W COBMEILEHHOE Te€TEPOTe€HHBIE PABHOBECHUSI B PACTBOPAX AIIEKTPOJIMTOB.
OOmiasi KOHCTaHTa COBMEIIEHHOTO TETEPOTEHHOTO PaBHOBECHS. YCIOBHS OOpa30BaHUS W PACTBOPCHHS
ocankoB. Peaknuu, nexamye B OCHOBE O0pa30BaHUS HEOPTraHMYECKOTO BEIIECTBA KOCTHOW TKAaHH
rugpokcuadocdara kanpuus. MexanuszM QyHKIIMOHUPOBaHUS Kanbuui-pocdarHoro Oydepa.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE (PEIOKC) peakuuu. MexaHu3M BO3HHUKHOBEHHUS DSJEKTPOJIHOIO U
penokc-noreHuanoB.  YpaBHeHus Hepncra-Ilerepca. CpaBHuMTEnbHass Ccwia  OKUCIMTENEH U
BOCCTAHOBUTEJICH. [Iporuo3upoBanue HaIpaBJICHUS PEAOKC-TIPOIIECCOB no BEJIMYMHAM
penokc-noreHuanoB. KoHcTaHTa OKMCIUTEIbHO-BOCCTAHOBUTEIBHOTO MPOIIecCa.

IIpakTH4eckoe 3aHATHE.
Pazo0path TeopeTndeckuii Mmarepua:
1. Obume mpeacTaBIeHUs 0 MEXaHU3Me JeHCTBUS peIOKC-Oy(EpHBIX CUCTEM.
2. Pacuer pH OydepnbIx cuctem.
3. BiusHue TUTaHAHOTO OKPY>KEHHSI LIEHTPATBHOTO aTOMa Ha BEJIMUMHY PEIOKC-TIOTEHIHAIA.
4. Tlpuponueie OydepHbie cucteMbl. MexaHU3M JeHCTBUS aMMHadyHO# OydepHoi cmecH.
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5. OxapakrepusyiiTe OCOOCHHOCTH T€TEpOT€HHBIX DPAaBHOBECHH B pacTBOpax 3EKTpoiuToB. KakoBo
3HaueHne 00pa3oBaHus TBEPIOH (a3bl B OPraHU3MeE YeIoBeKa?

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. I3yunTh MaTepHaIbl JICKIIUH, Y4eOHOU TUTEpaTyphl U APYTUX HCTOYHUKOB IO TAaHHOW TEME.
2. OTBETUTH Ha BOIIPOCHI:

1. SIBnenue u3oMopdusma: 3amerieHue B ruapokcuadocdare KaabIus THIPOKCHA-UOHOB Ha HOHBI (TOpAa,
VOHOB KaJIBITUSI HA UOHBI CTPOHIIHS.

2. Tokcuueckoe AeicTBUE OKUCITUTENECH (HUTPAThl, HUTPUTHI, OKCHUIBI a30Ta). O0e3BpeKUBaHUE KUCIOPO/A,
MepoKCUa BOAOPOAA U CyNepoKCcUI-HoHa. [IpuMeHenne pegokc-peakiuii st TeTOKCUKALIUH.

3. PaccuuTaiiTe HOHHYIO CHJTY TJIa3MO3aMEIIAI0IIEro COJIEBOTO PaCTBOPa, MPUTOTOBICHHOTO IO
cieayrouiel nponucu: anerar Hatpus — 0,2 r; xiopua Hatpusa — 0,5 r; xnopun kanust — 0,1 1; Boma nis
nHBeKIMHA 10 100 M.

Tema 4. BBeieHHe B XMMHIO )JIeMEHTOB, UX IPUMEHEHHE U MeTUKO0-0M0JIOTHYecKoe 3HAYEeHUe.
Kommniiekcnblie coennnennsi. Ucnoib30BaHue KOMILIEKCOB MeTa10B B Meaunuue. (OIIK-7)
Jlexknus.

[ToHsTHE OMOTEHHOCTH XUMUYCCKHX JIIEMEHTOB.
Xumusi OMOTEHHBIX JIEMEHTOB S- OJIOKA.
XuMust OMOTEHHBIX IIEMEHTOB p- O0Ka.
Xumusi OMOTEHHBIX AJIEMEHTOB d- OoKa.

OcHOBHBIE TOJNOKEHHUE KOOPAMHAIMOHHOW Teopuu Bepuepa. Kiaccubukanus, nzomepusi, HOMEHKIATypa
KOMILUIEKCHBIX COeIMHEeHMM. J{ucconuanus KOMIUIEKCHBIX HOHOB. KoHCTaHTa HECTOMKOCTH (YCTOMYMUBOCTH).
KommnekcoobpazoBanue B opranuzMe. Peakuuu 3amernieHus nurannoB. KOHKypeHIUs 3a JIUTaH[ WU 32
KOMITJIEKCOOOpa30BaTellb: M30JIMPOBAHHOE U COBMEIICHHOE PAaBHOBECHs 3aMeEIICHHs JUrannoB. OOmias
KOHCTAHTa COBMEILIEHHOTO PABHOBECHS 3aMEILCHHS JIUTAHI0B.

[IpencraBieHust 0 CTPOSHUH METAIOPEPMEHTOB U IPYTHX OMOKOMIUIEKCHBIX COEAMHEHUN (TeMOTTIO0HH,
IUTOXPOMBI, KoOanmamuHbl). DUIUKO-XMMHUECKHE NPUHIHUIBI TPAHCIIOPTA KHUCIOPOAa TeMOTIIOOWHOM.
Merauio-nmurasgHelii  TOMEOCTa3 W IPUYMHBI €r0 HapylleHHs. TepMOAMHAMHYECKUE IPUHLIHUIBI
xenarorepanuu. MexaHu3M HUTOTOKCUYECKOTO JEUCTBUS COCANHEHUH TIJIaTUHBI.

IIpakTH4eckoe 3aHATHE.
Pazo0parh TeopeTndeckuii Mmarepua:
1. CtpoeHue rema.
2. Xapakrep CBSI3M B KOMIUIEKCHBIX CO€MHEHHUSIX.

3. Tlpumepsr KC, sBASIOMIKUXCS HEANIEKTPOIUTAMU; COJSIMH, B COCTAB KOTOPBIX BXOAMT KOMILJIEKCHBIN
AHHOH, KOMILICKCHBIM KaTHOH.

2. TOKCHYHOCTD TSKEIBIX METAJLIOB.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. U3yunth MaTepuasl JIGKIUHU, Y4€OHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TEMe.
2. OTBETUTH HA BOMPOCHI:

1. CoBMelIeHHbBIE pAaBHOBECHUS M KOHKYPUPYIOILNE POLECCH Pa3HBIX TUIIOB, IPOTEKAIOIINE B OpraHU3ME B
HOpPME, IIPYU NaTOJIOTUU U IIPU KOPPEKIUH [aTOJIOTMYECKUX COCTOSHUMN.

2. lnepTHbIE U Ta0UIbHBIC KOMILIEKCHI.

3.0cTeoTpOMHOCTh METAITIOB. Peakiinu, iexarniiue B OCHOBE 00pa30BaHUs KOHKPEMEHTOB: ypaToB,
OKcaJlaToB, kKapOoHaroB. [I[puMeHeHne XI0puaa Kaablus U cyiabdaTa MarHusl B KaueCTBE aHTHIOTOB.

4. TloAroTOBUTHCS K MUCHbMEHHOW KOHTPOJIBHOM paboTe ¢ AIeMEHTaMHU TECTUPOBAHUS/KOHTPOIBHBIN cpe3.

Tema 5. ®U3NKO-XUMMSI NOBEPXHOCTHBIX AABJIEHUI B (YHKIIMOHUPOBAHUM KUBbIX cucTteM. (OIIK-7)
Jlekumus.



AncopOIMOHHBIE PaBHOBECHS W TPOLECCHl HA TMOABWXKHBIX TpaHUIax pasaena ¢as. IloBepxHocTHas
sHeprus [ mb60ca u moBepxHOCTHOE HaTshkeHue. AncopOuus. YpaBHenue ['no6ca. [IoBepXHOCTHO-aKTUBHBIE
U TIOBEPXHOCTHO-HEAKTUBHBIC BeIlecTBA. 3MeHEHHE MOBEPXHOCTHOM AaKTMBHOCTH B TOMOJIOTMYECKHX
psanax (mpaBwio TpayGe). Mzorepma ancopOuun. OpueHTanuss MOJEKYlT B IMOBEPXHOCTHOM CIIOE H
CTpyKTypa OnoMemMOpaH.
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.
Pazo0path TeopeTnieckuii Mmarepua:
1. IToueMmy ocMOTHYECKOE JaBIEHUE KOJUIOUAHBIX PACTBOPOB MEHSIETCS BO BPEMEHU?
2. Kakue 31eKTpOKMHETHYECKHE SIBICHHMs HAOJIONAIOTCS MPU MEXaHWYECKOM IEPEMELICHUHU: a) YacCTHI
IUCTIEPCHOM (Da3bl OTHOCHUTENBHO IUCIEPCHOHHOW Cpeabl; 0) AMCIEPCHOHHOM cpellbl OTHOCHTEIBHO
YaCTHI IUCTIEPCHOM (ha3bl?

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. I3yunTh MaTepHaIbl JICKIIUH, Y4eOHOM IUTEpaTyphl U APYTUX HCTOYHUKOB IO TAaHHOW TEME.
2. OTBETUTH Ha BOIIPOCHI:
1. ®U3MKO-XMMHYECKUE OCHOBBI aJCOPOLMOHHOW Tepamuu, reMocopOuluu, NPUMEHEHUs B MEAUIUHE
MOHUTOB.
2. IlpumMepsl HpPaKTUYECKOTO HCHOJIb30BAaHUS HIEKTpodopes3a, MOTEHIUala TEUCHHs M IOTEHIHaaa
CeIMMEHTAIUH.

3. Xpomarorpadwus.

Tema 6. PU3NKO-XUMUS TUCTIEPCHBIX CUCTEM B QyHKUMOHUPOBAHUM KUBbIX cucTteM. (OIIK-7)

Jlekumus.
Knaccudukanus nucnepcHbix cucreM. Knaccudukaius TUCHEPCHBIX CUCTEM IO CTENEHH JUCIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (Da3; MO CUiie MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS MEXTy IUCTIEpCHOM (azoit
U TUCTIEpCUOHHOM cpenoi. [Ipupona KommonIHOTo COCTOSHMUS.
Ilony4yenue u cBoOWCTBa IUCIEPCHBIX cucTeM. [loydeHue cycrieH3uil, SMyJIbCUN, KOJUIOUIHBIX PACTBOPOB.
Huanus, snexTpoauanus, yasrpadunbrpaius. DOU3NKO-XUMHUYECKHUE MPHHIMIBI (DyHKIIMOHUPOBAHUS
HMCKYCCTBEHHOW TOYKUA. MONEKYISIPHO-KMHETHUYECKUE CBOMCTBA  KOJUIOMIHO-AMCHEPCHBIX  CHUCTEM:
OpoyHOBckoe nBUkeHHe, nu(p(dy3us, OCMOTHYECKOE [JaBICHUE, CEAMMEHTAllMOHHOE paBHOBECHE.
OnTtuyeckue cBoicTBa: pacceuBaHue cBeTa (3akoH Panest). CTpoeHue ABOMHOIO 3JIEKTPUYECKOTO CIIOS.
DNEKTPOKUHETUIECKUH TIOTEHITNAI U €T0 3aBUCUMOCTD OT Pa3IHYHBIX ()aKTOPOB.
YerolunBoCTh  AUCHEPCHBIX cucTeM. (CenMMEHTauuMOHHas, arperaruBHasl W KOHJCHCAI[MOHHAS
YCTOMYUBOCTh JIMO30JIel. DakTophl, BIMSIOMIME HA YyCTOMYMBOCTH Jno3oien. Koarymsamus. Ilopor
KOaryJsiliMM U ero omnpexaenenue, npasuio lynene-I'apay, sBieHne nprBbIKaHusa. B3aumHas koaryismus.
[ToHsiTHE O COBpEMEHHBIX TEOPUSX Koaryiasuuu. KomonaHas 3alnuTa U nenTu3anusl.
Komnounneie ITAB; 6uonorndyeckun Baxkubie Kojutounnbie [TAB (Mbuta, 1eTepreHTH, KETIHBIE KUCITOTHI).
Munennoobpa3oBanue B pactBopax  I[TAB. OnpeneneHre  KPUTHYECKOM  KOHIIEHTpallUH
MHIIEIIIO00pa30BaHUSI.

IIpakTH4eckoe 3aHATHE.
Pazo0parh TeopeTndeckuii Mmarepua:
1. CTpoeHue KOJJTOMTHON YaCTHUIIBL.

2. Koarymsuus. Ilopor koarymsuuu u ero omnpexnenenue, mnpaBwio [Ilyneue-I'apau. B3zanmnas
KOAryJisilysl. 3Ha4eHHE KOaryJysiliui B MEAUIMHE.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. 3yunth MaTepuaibl JICKIHH, y9eOHOU TUTEPATyphl U JPYTUX UCTOYHUKOB I10 TAHHOU TeMe.
2. OTBETUTH HA BOMPOCHI:
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1. 3omp cynbdara Oapus MOITy4YEeH CIMBAHUEM paBHBIX OOBEMOB pPAacTBOPOB HUTpara Oapus M CEpHOIi
KUCIOTH. OJMHAKOBBI JIM MCXOJIHBIE KOHIIEHTPALUHU SJIEKTPOJIUTOB, €CIU IMpHU 3JIeKTpodopese dacTuia
nepemernaercs k anony? Hanummre ¢popmyny munesuist 3o BaSO4.
2. Ykaxkute (pakTophl, BIHUIIONIME HA YCTOHNIMBOCTD JIMO30JICH.
3. Haiite onpexnenenue koaryasuuu. Uto Takoe nopor xoarynsauun? Kak ero paccauTbiBaroT?
1 4. IToaroToBUTHCS K MHUCbMEHHOM KOHTPOJILHOM padoTe ¢ AeMEHTaMU TECTUPOBAHUS/KOHTPOIBHBIIN
cpes.

Tema 7. buoJjiorn4ecku aKTUBHbI€ HU3KOMOJIEKYJ/ISIDHbIE OPraHN4YecKue BellecTBa (CTpoeHue,
CBOMCTBA, yyacTue B PyHKIIMOHMPOBaHMe )KUBbIX cucTtem). (OIIK-7)
Jlekumus.
[Tonu- u rerepodyHKIIMOHATBHOCTh KaK OJUH M3 XapaKTEPHBIX NMPU3HAKOB OPraHUYECKHUX COCIUHEHUI,
YYaCTBYIOIIMX B IPOIECCaX KU3HEAEATEIbHOCTH M UCHOJIb3yEMbIX B Ka4e€CTBE JIEKAPCTBEHHBIX BEILECTB.
OcoOeHHOCTH ~ XMMHUYECKOTO  TIOBEAEHHUS  MOJU- U TeTepoyHKIMOHANBHBIX  COCAMHEHMMA:
KHCJIOTHO-OCHOBHBIE CBOWCTBAa (am(OJUTHI), IUKIU3ANMSA W XenarooOpa3zoBaHue. BzanmHOe BiHsHUE
(GYHKIIMOHAIBHBIX TPYIII.
[TonudyHkmoHanbHble coequHEHUs. MHOT0aTOMHbIE CIUPTHI. XenaTHble KOMITIEKChl. CioxkHbIE 3(QUpPHI
MHOTOATOMHBIX CIUPTOB C HEOPraHWYECKUMHU KHCIOTaMHM (HUTPODIHLEpPUH, ¢ocdarsl INHLEpUHA,
nHO3UTAa). JIByXxaroMHble (PEHONBI: TUIPOXUHOH, PE3OPLUH, MUPOKaTeXUH. DEHOIbI KaK AHTHUOKCHIAHTHI.
[TonmmaMuHBL: STUICHIUAMIH, Ty TPECINH, KaaBepHH.
JIByXOCHOBHBIE KapOOHOBBIE KHUCJIOTHI: IaBeJeBas, MaJlOHOBas, SHTapHas, DIyTapoBas, (ymaponas.
[IpeBpaiieHne SSHTApHOM KUCIOTHI B yMapoBYIO Kak MpuMep OMOIOTHYECKON peaKuu 1eTUAPUPOBAHUSI.
I'erepodyHKIIMOHAIBHBIE COEAMHEHUS.
AMUHOCTIUPTBL: aMHHOATAaHON  (KOJAMUH), XOJNHH, AUCTHIXOJIMH. AMUHO(EHONBI:  1odaMuH,
HOpaJpeHannH, agpeHanut. [ToHsaTHe 0 OMOIOTUYECKOM PO ATUX COSAMHEHUH U X TIPOU3BOIHBIX.
I'uapokcu- 1 aMMHOKUCIOTHL. BrinsiHue pa3nuuHbix (PakTOpoB Ha TpoIriecc 00pa3oBaHus MUKIOB. JIAKTOHBI.
Jlaktamer. IlpencraBnenume o [- makramMHBIX aHTHOMOTHMKAaX. OIHOOCHOBHBIE (MoyiouHas, [I-
U J-rupOKCUMACIISHbIE), JIBYXOCHOBHBIE (s6mouHas, BHUHHBIE), TPEXOCHOBHBIE (TMMOHHAas)
THJIPOKCUKHCIIOTHI.
OKCOKHUCIIOTBI — allbJIETUI0- ¥ KETOHOKUCJIOTHI: TIIHOKCUIIOBasi, MUPOBUHOTpagHas (dhochoeHonmupysar),
aIleTOyKCyCHasl, II[aBeJIeBOYKCYCHas, [-okcormyTapoBas. Peakiuu nekapOOKCUIMpPOBaHUS [ |-KETOHOKUCIOT
Y OKHUCIIUTEIHHOTO IEKApOOKCUITUPOBAHUS KETOHOKUCIIOT. KeToeHOMbHAsI TayTOMEPHSL.
I'erepodyHKIIMOHATIBHBIE TPOU3BOIHBIE OCH30JBLHOTO Psiia KaK JIEKAPCTBEHHBIE CPECTBA (CaTUIUIOBAS,
aMUHOOEH30Has, CyJIb(paHUIOBAsI KUCIOTHI M KX ITPOU3BOIHBIE).
buonornuecku BakHbIE T€TEPOLUKINYECKUE COEUHEHNUS. TeTpanupposbHble coeuHeHus (MopduH, reMm u
ap.). Ilpon3BonHble MUPUANHA, H30HUKOTHHOBOM KHUCIIOTHI, MUpa3ojia, UMHUIa30/1a, MUPUMHIMHA, TypUHa,
THasona. bapOurtypoBas kuciora u €€ mpousBoaHble. [ MapoKCUypuHbl (TUIIOKCAHTHH, KCAHTUH, MOYEBast
kucnora). Gonueas kucinora, OMOTHH, THaMUH. [IoHATHE O CTPOECHUHN 1 OUOJOTUYECKON POJIH.

IIpakTnyeckoe 3ansATHE.

1. Xopouio 11 pacTBOPSIIOTCS aMUHOKHCIIOTHI B Boie? OTBeT noscHute. Ilouemy BogHbIE PacTBOPHI
MOHOAMUHOKHUCIJIOT UMEIOT TPAKTUUECKH HEUTPAJIBHYIO PEAKIIUIO?

2. Crienprueckre peakuy Mojiu- U TeTepoPyHKIIMOHAIBHBIX COSIUHEHHH.
3. Ilonu- u rerepoyHKIIMOHATIBLHOCTh KaK OJIMH U3 XapaKTePHbIX MPU3HAKOB OPraHUYECKUX COEAMHEHUH,
YYaCTBYIOIIMX B IPOIECCaX KU3HEAEATEIbHOCTH M UCHOJIb3yEMbIX B Ka4€CTBE JIEKAPCTBEHHBIX BEILECTB.
KucnorHo-ocHoBHBIE cBoMcTBa (aM(ONHTHI), MUKIU3ANMs M XejaarooOpazoBaHue. B3anMHOe BiUsHHE
(GYHKIIMOHATIBHBIX TPYIII.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. U3yunth MaTepuasl JIGKIIUHU, Y4€OHOH TUTepaTyphl U IPYTUX UCTOYHUKOB MO JAHHOM TEMe.
2. OTBETUTH HA BONPOCHI:
1 Crpoenue 1 CBOWCTBA MOJHU- U reTepoyHKIIMOHATBEHBIX COSTMHEHUN.

12
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2. a-I'uapOKCUKHUCTIOTHI NOTYYAIOT IPHU ASHCTBUH BOJHBIM PACTBOPOM IIEJIOYH HA a- TaJIOTEHOKapOOHOBBIE
KHCI0Thl. CUHTE3UpPYITE MOJIOUHYIO (2-THAPOKCUIIPONIAHOBYI0) KUCIIOTY U3 COOTBETCTBYIOLIEN
rajJoreHKapOooHOBOM KHcI0TH. KakoB MexaHn3M peakuuu? SBiseTcs 1 MOJIOYHAst KHCIOTa ONTHYECKU
aKTHBHBIM coennHeHneM? Ecnu na, u3o0pasure o6a sHaHTHOMEpA.

3. 3anonHuUTh TabNUIy «bBHONOrHYeCK! BaKHBIE HU3KOMOJICKYJISIPHBIE, BBICOKOMOJIEKYIISPHBIE COSTUHEHHS
u ’nemeHTs» (Ha3BaHue BeniecTBa, 23l1eMEHTa WM HOHA BBIIAET MIPENOAABATEND).

Tema 8. BHOJIOrH4YeCKH AaKTHBHbIE BBICOKOMOJICKY/ISIPHbIE OPraHUYeCKHe BellecTBa (CTpoeHHue,
CBOIICTBA, yyacTHe B (PyHKIIHOHMPOBaHHe ;KUBBIX cucTteM). CBoiicTBa pactsopos BMC. (OIIK-7)
Jlexknus.

buonornueckn BaKHbIE pEaKIUH [ |-aMUHOKHUCIOT: JE€3aMHHHUPOBaHHE, THIPOKCHIUpOBaHHE. Poib
THJIPOKCUIIPOJIMHA B CTA0MIM3allMM CHOHpPAIM KOJJIareHa JeHTWHAa U SMaid. JlekapOokcuiampoBaHue
]-aMMHOKHCIIOT — ITyTh K 00pa30BaHHIO OMOTCHHBIX AMUHOB U OMOPETYIISATOPOB.

[Tentuapl. KucnoTHeli ¥ METOYHON THAPOIU3 MENTHUAOB. YCTAHOBJIECHHWE aMHHOKHUCIOTHOTO COCTaBa C
MTOMOIIIBIO COBPEMEHHBIX (PU3UKO-XUMUIECKIX METOJIOB.

VYresoasl. [omononucaxapuasl: (amMuino3a, aMUJIONEKTUH, IIMKOTEH, JEKCTpaH, HeiTono3a). [IekTuHsl.
MoHoKapOOKCHIILIEITION03a,  MOJUAKPHILEUII0I03a — OCHOBAa TE€MOCTAaTHUECKHX  MEepPEeBA30YHBIX
MaTepHuaoB.

I'erepononucaxapuibl: THATYPOHOBAsI KUCIOTA, XOHAPOUTUHCYIb(aThl. [enmapun. [ToHaTHe 0 cMemaHHBIX
O6uononumMepax (IIUKONPOTEHHBI, ITTUKOIUIHIBL U JIP. ).

Hyxneunosbie kuciotsl. Hykineozuamono- u noiudocdarsr. AMD, AID, ATOD.

.HI/IHI/IZ[BI. OMBUISIEMBIC JIUIIUABI. EcTtecTBennnIie KHUPBI KaK CMECh TPHAOWITIUICPHUHOB. [lousatue o
CTPOCHHU BOCKOB. OCHOBHBIE IIPUPOAHBIC BBICIIHC JXKUPHBIC KHCJIOTBI, BXOAAIIHUE B COCTAB JIMIIMOOB:
MaJIbMHUTHUHOBAA, CTCApUHOBAasA, OJICKMHOBAA, JIMHOJICBAasA, TMHOJICHOBAsA, apaxXua0HOBasd.

CroiictBa pactBopoB BMC. OcoGennoctu pactBopenusi BMC kak cieactBue ux CTpykTypbl. Popma
MakpoMosiekya. Mexanusm HaOyxaHuss W pactBopeHuss BMC. 3aBUCMMOCTH BeNWYHMHBI HAaOyXaHUS OT
pa3nuyHbIX (hakTOpoB. AHOMasbHas BSI3KOCTh pacTtBopoB BMC. BsskocTe KpoBH U Ipyrux
Ouonmoruueckux >Kuaxkocred. OcMOTHYECKOE HaBJICHHE PAaCTBOPOB OHMOMONMMEPOB. [1OMMAIEKTPOIHUTEHI.
W303nekTpuueckas TOYKa 1 METO/IbI ee onpeaeneHus. MemOpanHoe paBHoBecue JlonHana. OHKOTHYECKOE
JaBJICHUE. TIa3Mbl U CHIBOPOTKH KPOBH.

IIpakTnyeckoe 3ansATHE.

1. Kakum 006pa3zoM CBSI3aHBI OCTATKU a-aMHUHOKHUCIIOT B OEIIKOBBIX MOJIEKYIax? MOXHO JI C TOMOIIBIO
OUypeTOBOM peakIMy OTIIMYUTh PACTBOP AMUHOKHCIIOTHI OT pacTBopa Oenka?

2. Hanumwmre cxeMy CHUHTE3a TPUIIENTHIA, 00Pa30BaHHOTO aJaHUHOM, IITUIIMHOM U JICHIITHOM.

3. Kakue cBo#cTBa TITIOKO3bI TPOSBISIOTCS B PEaKIMU «cepedpsHoro 3epkana»? Ha uem ocHOBaHO
OTpe/ieJICHUE TITIOKO3bl B OMOJIOTUYECKUX KUIAKOCTAX?

CuryannoHHble 3a1a4U:
1. B pactBOope comep>KuTCsi cMech OEJKOB: O-ITI00YIMH KpoBH, (PMOPHHOTEH KpOBU M puOOHYyKieas3a. [Ipu
KakoM 3HauyeHUH pH MOXHO 311eKTpodopeTHuecku pa3nenuTh 3TU Oenku?

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. I3yunTh MaTepHaIbl JICKIIUH, Y4eOHOM IUTEpaTyphl U APYTUX HCTOYHUKOB TI0 TAHHOW TEME.
2. OTBETUTH Ha BOIIPOCHI:
1 1. Hykneunossie kuciots! (JJHK, PHK). IlepBuunas u BTopuvHas CTpyKTypa HYKJIEHHOBBIX KHUCIIOT.
2 2. Hykneo3un-gocdarsl B OMOIOTHUECKUX MPoLeccax.
3 3. IlonsTue o cMemaHHbIX OHonoauMepax (ITTMKOMPOTEHHbI, TIMKOTUITH/IbI).

4. BBICOKOMOJEKYISIpHBIE COCNMHEHUS, MX XHUMUYEeCKas NPUPOJa U 3HAYCHHE B JKHU3HEIEATEIHHOCTH
opraam3ma. Knaccudukarnus BMC u crioco6sr 00pa3zoBaHwsl.

5. BreicanuBanue OuononumepoB U3 pactBopa. KoauepBauus u ee posib B ONOJOTHUECKUX CUCTEMAX.
6. 3actynneBanue pactBopoB BMC. CBoiicTBa CTy[IHEW: CHHEPE3UC U TUKCOTPOIIHS.

1 3. IToAroTOBUTHCS K MUCBMEHHOM KOHTPOJIBHOM padoTe C 3IeMEHTaMU TeCTUPOBAHUS/KOHTPOIbHBIN
cpes.



4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TEKyIIUH KOHTPOJIb — 38 GaioB

1 cemectp

KOHTPOJBHBIC CPe3bl — 4 cpe3a Mo 8 OaIIOB KaXK bl

npeMuaIbHbIe 0aibl — 5 0amioB

OTBET Ha dK3aMmeHe: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. OcHOBHEBIE 3ammra 6 [IpenycMoTpero BeITONIHEHHE 2 padoT mo 3 Oamia 3a KakIylo.
TTOHATHUS maboparop 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
XUMAYECKOH  |HBIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
TEepMOIUHAMUKU bamnmer 3a 3amuTy omHOW JaboparopHOW pPabOThl CYMMHPYIOTCS
u clemyonuM o0pa3om:
OMOYHEPIeTUKH. 1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOIOACHHEM
IlepBoe u MIpaBHJI TEXHUKN O€30MTaCHOCTH;
BTOpOE Havaga 1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIAOOpaTOPHOH pabOTHl B
TEPMOIUHAMUKHU paboueii TeTpaam;
. XumMugeckas 1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOpHOU padoTe
KHHETHKA U (mpenofaBarenb 3amaeT OAWH WM HECKOIBKO KOHTPOJBHBIX BOIPOC
KaTaJn3. W3 TIepeyHs BOMPOCOB K JIA0OPaTOpHOM paboTe; ecliv CTYIEHT JaeT Ha
XUMUYECKOE BOIIPOCHI TIOJTHBIM BEPHBIH OTBET, HAYUCISIETCS 10ail, ecim OTBET
paBHOBECHE. HETIOJHBIN WA OTCYTCTBYET — () 6amioB).
Pemenne 4 [IpenycmoTpeHo BhIoMHEHUE 2 3amad mo 2 Oaiuia 3a Kaxnayro. Ha
CUTYyaIlo pElICHNE CUTYyallMOHHOMN 3a7a49u oTBoAUTCS 10 MUHYT.
HHBIX CuTyallmoHHBIC 3a/1a4 JJIs PEIICHUs BBIIAOTCS 3apaHee. Ha 3aHsaTuun
3amadq MperoiaBaTellb 3a/1aeT CTYACHTY OAHY 3a/lady W3 BBIJJAHHOTO 3apaHee
MePeYHs..
Pemenue xotopoit cBOIUTCA K:
- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITh 33J1aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHUS,
- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.
2 Gayta — CTYAEHT pelini 3a1ady 0e3 omr0oK 1 HeJOUETOB,
1 Gamna - CTYIEHT MOMYCTHII IPU PEIICHUH 3a]1a4d HEJIOYET;
0 OammoB — 3ajmaua pelieHa HEMPABWILHO WM K PEHICHUIO 3a7a4u
CTY[EHT HE TIPUCTYIINIIL.
2. CgoiicTBa 3ammra 3 [IpenycmoTpero BemonHeHHe 1 paboTel mo 3 Oamna. 3amure
pacTBOpPOB maboparop nmabopaTopHO  pabOTHl  MPEANIECTBYET €€  BBINOJHEHHE C
HHA3KOMOJICKYJISI |HBIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.

PHBIX BEIICCTB.

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

1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBWwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
paboucii TeTpaau;

1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOPHOU padoTe
(mpemonaBarenb 3a/1a€T OJUH WJIM HECKOJIBKO KOHTPONBHBIX BOIMPOC
W3 MIEPEYHs BOIIPOCOB K JIA0OpaTOpHOU paboTe; ecliM CTY/IEHT JIaeT Ha
BOTIPOCHI IONHBIM BEPHBIA OTBET, HauuciseTcs | Oair, eciiu OTBET
HETIOJHBIN WK OTCYTCTBYeT — () 6amioB).
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Pemenne

CUTYallo
HHBIX
3a1a4

[IpenycmoTpeno BemonHenue 1 3amgaum mo 2 Oamta. Ha pemenue
CUTYallMUOHHOM 3agauu otBoAUTCS 10 MUHYT.

CuryalmoHHbIE 3a]1a4u JUIsl peUICHUs BbIIAat0TCs 3apaHee. Ha 3ansatuu
MIpEnoaBaTeb 3aJ1aeT CTYACHTY OJHY 3aJady U3 BBIJAHHOTO 3apaHee
MEepPCYHSL.

Pemenue xotopoit cBOIUTCA K:

- MOAPOOHOMY OTBETYy Ha MPOOJEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITh 33J1aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

2 Gayta — CTYACHT pelini 3a1ady 0e3 omurOoK 1 HeJOUETOB,

1 Gayna - CTYIEHT MOMYCTHII PU PEIICHUH 3a]1a4l HEJIOYET;

0 OammoB — 3amaya pelicHa HEMPABWILHO WM K PEHICHUIO 3aja4u
CTYICHT HE MPUCTYIIUIL.

Kontpoa
bHBIH
cpe3(KOHT
POJbHBII

cpe3)

KontponpHast pabora cocroutr w3 10 3amanmif. 3a KaKIbIid
MpaBUILHBIN O0TBeT ¢ 1 mo 4 3amanus mo 0,5 6amioB. 3a KaxmbIid
MOCIIETYFONUI MPaBUIBHBIA OTBET C PEIICHUEM CTYACHT moiydaer |
Oa.

IIpoTonutuueck
M€ paBHOBECHS
Y TIPOTIECCHI.
Bydepnsie
CUCTEMBEI.
T'ereporennsie
paBHOBECHS B
pacTBOpax
AIIEKTPOJHUTOB.
DNEeKTPOTHEIE
MIPOIIECCHI, UX
MEANKO-0noor
UIECKOE
3HaYCHHE U
MIPUMEHEHHUE B
MpaKTUYECKON
MEIHIIIHE.

3amuTa
maboparop
HEIX paboT

[IpenycmoTpero BemonHeHHe 1 paboTel mo 3 Oamna. 3amure
nmabopaTopHO  pabOTBHl  MPEAIIECTBYET €€  BBINOJHEHHE C
00s13aTeNbHBIM COOIOICHUEM MTPABIII TEXHUKH 0€30MaCHOCTH.

bamner 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHPYIOTCS
clemyonuM o0pa3om:

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBwiIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
paboucii TeTpau;

1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTa0OpaTOpHOU padoTe
(mpemonaBarep 3a/1a€T OJUH WJIM HECKOJIBKO KOHTPOIBHBIX BOIMPOC
13 TIEpEYHs BOIIPOCOB K JIA0OpaTOpHOU paboTe; eclii CTYIEHT JIaeT Ha
BOIIPOCHI IONHBIN BEPHBIA OTBET, HauuciseTcs | Oair, eciu OTBET
HETIOJIHBIN WA OTCYTCTBYET — () 6amioB).

Petenue
naboparop
HBIX paboT

[IpenycmoTpeno BeimonHeHue 1 3amad mo 2 Gamma. Ha pemeHue
CUTYyallMUOHHOM 3a7auu otBoAUTCS 10 MUHYT.

CuryalimoHHbIE 3a]1aud JUIsl peLICHUs BbIIatoTCs 3apaHee. Ha 3ansatuu
MIpEenoaBaTeb 3a1aeT CTYACHTY OJHY 3aJady U3 BBIJAHHOTO 3apaHee
MEepPCUHSL.

Pemenue xotopoit cBOIUTCA K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITh 33J1aHO HECKOJIBKO ISl CAMOCTOSTEIIBHOTO OCMBICIICHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

2 Gayuta — CTYAEHT pelini 3a1ady 0e3 omur0oK 1 HeJOUETOB,

1 Gamna - CTYIEHT MOMYCTHII IPU PEIICHUH 3a]1a4l HEJIOYET;,

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

Beenenue B
XHMUIO
2JIEMEHTOB, HX
MIpUMEHEHUE U
MEIUKO-0HO0JIOT
HYECKOE
3HaYEHMUE.
Komriexcubie
COCIMHEHHUS.
Hcnons3oBanue
KOMILIEKCOB
METAJIJIOB B
MeIUIIMHE.

Pemenne
CUTYaIlo
HHBIX
3a7a4

[IpenycmoTpeno BeimonHeHWe | 3amad mo 2 Oamna. Ha pemenme
CUTYaIIMOHHOM 3a7a4u oTBOAUTCS 10 MUHYT.

CutyalmoHHbIe 3a/1a9 JJIs PEUICHHs BRIAAOTCS 3apanee. Ha 3ansatuun
MperoaBaTelnb 33/1aeT CTYACHTY OAHY 3a/1ady W3 BBIJJAHHOTO 3apaHee
TepEYHsL.

Pemienue kotopoii cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,

- K M3JIOKEHUIO MaTepuala 10 ONpeneIeHHON TeMaTHKe.

2 6amia — CTYICHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gamna - CTyZIeHT IOMYCTHII IPY PEUICHUH 3a/1a4i HEeJlOYeT;

0 6amIoB — 3amada pemieHa HEMPaBUIBLHO WM K PEIICHUIO 3adadu
CTY[EHT HE TPUCTYIINI.
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Kontpon
bHBIH
cpe3(KOHT
PONBHBINI
cpe3)

KontponsHas pabora cocrour wu3 10 3amaHumii. 3a KakIblid
MpaBWIbHBIA OTBeT ¢ 1 mo 4 3amanms mo 0,5 GamnoB. 3a Kaxmbri
MOCJEAYIOIUN MTPaBUIBHBIA OTBET C PEIICHUEM CTYAEHT moiydaer |
oaJuI.

DOUBHKO-XUMHS
MOBEPXHOCTHBIX
SIBJICHUH B
(hyHKIMOHUPOBa
HHUU KHUBBIX
CHCTEM.

3amura
naboparop
HBIX palboT

[Ipenycmotpeno BoimonHeHue 1 paborel mo 3 Oamta. 3amure
naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBHINOJHEHHE C
00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€301acHOCTH.

Banner 3a 3ammTy oxmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
CIIeIYIOIUM 00pa3zoM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEeM
MPaBUJI TEXHUKHU 0€30MacCHOCTH;

1 Gann — 3a mpaBwibHOE OdopMIIeHHE JIabOpaTOpHOW paboTHl B
paboueii TeTpany;

1 Gay — 3a OTBET Ha KOHTPOJIBLHBIE BOMPOCH! K J1a00paTopHOil padote
(mpemonaBarenb 3aaeT OOUH WIIM HECKOJIBKO KOHTPOJBHBIX BOIMPOC
U3 MIEPEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecli CTYIEHT JaeT Ha
BOMIPOCHI IOJHBII BEpPHBIM OTBET, HauucisieTrcs | Gamn, eciu OTBET
HETIOJIHBIN MK OTCYTCTBYeT — 0 OaioB).

Pemenne
CUTYaIlo
HHBIX
3a7a4

[IpenycmoTpeno BeimonHeHWEe | 3amad mo 2 Oamna. Ha pemenme
CUTYaIIMOHHOM 3a71a4u oTBOAUTCS 10 MUHYT.

CutyalmoHHbIE 3a/1a9 JJIs PEIICHHs BRIAAOTCS 3apanee. Ha 3ansatuun
MIperoaBaTelnb 33/1aeT CTYACHTY OAHY 3a/1ady W3 BBIJJAHHOTO 3apaHee
TepEYHsL.

Pemienune kotopoii cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHIS,

- K M3JIOKEHUIO MaTepuala 10 ONpeneIeHHON TeMaTHKe.

2 6amia — CTYICHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gamna - CTyZIeHT IOIMYCTHII IPY PEUICHUH 3a/1a4i HEeJlOYeT;

0 GamIoB — 3amada pemieHa HEMPaBUIBHO WM K PEHICHUIO 3adadu
CTY[EHT HE TPUCTYIINII.

OU3NKO-XUMHUSA
JUCTIEPCHBIX
CHCTEM B
(hyHKIMOHUPOBa
HUH KHUBBIX
CHCTEM.

Pemenne
CUTYallo
HHBIX
3a1a4

[IpenycmoTpeno BeimonHeHue 1 3amad mo 2 Gamma. Ha pemeHue
CUTYyallMUOHHOM 3a7auu otBoAUTCS 10 MUHYT.

CuryalimoHHbIE 3a]1aud JUIsl peLICHUs BbIIatoTCs 3apaHee. Ha 3ansatuu
MIpEenoaBaTeb 3a1aeT CTYACHTY OJHY 3aJady U3 BBIJAHHOTO 3apaHee
MEepPCUHSL.

Pemenue xotopoit cBOIUTCA K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITh 33J1aHO HECKOJIBKO ISl CAMOCTOSTEIIBHOTO OCMBICIICHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

2 Gayuta — CTYAEHT pelini 3a1ady 0e3 omur0oK 1 HeJOUETOB,

1 Gamna - CTYIEHT MOMYCTHII IPU PEIICHUH 3a]1a4l HEJIOYET;,

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

3amuTa
maboparop
HBEIX paboT

[IpenycmoTpero BemonHeHHe 1 paboTel mo 3 Oamna. 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 J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBwiIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
paboueit TeTpau;

1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTa0OpaTOPHOU padoTe
(mpemonaBarenb 3a/1a€T OJUH WJIM HECKOJIBKO KOHTPONBHBIX BOIMPOC
W3 MIEPEYHs BOIIPOCOB K JIAOOpaTOpHOU paboTe; ecliM CTYIEHT JIaeT Ha
BOTIPOCHI IONHBIM BEPHBIA OTBET, HauuciseTcs | Oair, eciiu OTBET
HETIOJHBIN WK OTCYTCTBYeT — () 6amioB).
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KonTpoa KontponsHas pabora cocrour wu3 10 3amaHumii. 3a KakIblid
bLHBIN MpaBWIbHBIA OTBeT ¢ 1 mo 4 3amanms mo 0,5 GamnoB. 3a Kaxmbri
cpe3(KOHT MOCJICAYIONUI MPaBUIIBHBIN OTBET C PEUICHUEM CTYICHT moiydaet 1
POIbHBII Oast.
cpe3)
buonornueckn | 3ammra [Ipenycmotpeno BoimonHeHue 1 paborel mo 3 Oamta. 3amure
AKTUBHBIC naboparop nmabopartopHoli  pabOTBl  TPEANISCTBYET €€  BBINOJNHEHHE C
HU3KOMOJICKYJIS |HBIX paboT 00s13aTeIEHBIM COOIOJICHUEM MTPABIII TEXHUKU 0E30MACHOCTH.
pHBIC Banmner 3a 3ammry omHON naGoparopHOW pabOTBHl CYMMHPYHOTCS
OpPraHUYECKUC CIIEAYIOIIUM 00pa3oM:
BEIICCTBA 1 Gamn — 3a BEINONHEHHE JTA0OPATOPHOW PAa0OTHI C COOMIONEHUEM
(cTpocHue, MPaBUII TEXHUKU 0€30MTaCHOCTH;
CBOICTBa, 1 Gann — 3a mpaBwibHOE OdopMIIeHHE JIabOpaTOpHOW paboTHl B
ydacTue B paboueii TeTpaam;
(hyHKITMOHUpPOBA 1 Gamr — 3a OTBET Ha KOHTPOJIBHBIE BOIIPOCHI K Tab0opaTopHOU paboTte
HUE JKUBBIX (mpenogaBarenp 3alaeT OAWH WIIM HECKOJBKO KOHTPOJIEHBIX BOIPOC
CHCTEM). 13 MEePEYHs BOMPOCOB K JIA0OPATOPHOU paboTe; €CIIM CTYICHT JaeT Ha
BONPOCHI TIOJHBIA BEPHBIN OTBET, Hauucisercs | Oayui, eciu OTBET
HETIOJIHBIN MK OTCYTCTBYeT — 0 OaioB).
buonornyeckn | 3ammra [IpenycmoTpero BemonHeHHe 1 paboTel mo 3 Oamna. 3amure
aAKTUBHBIC maboparop nmabopaTopHO  pabOTHl  MPEAIIECTBYET €€  BBIOJHEHHE C
BBICOKOMOJIEKYIT |HBIX padoT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA OS30TTaCHOCTH.
SIpHBIE bamner 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHPYIOTCS
OpraHHYeCcKre CIIEYIOIM 00pa3oM:
BEIIECTBA 1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
(cTpoeHue, TIpaBUJI TEXHUKH 0€301TaCHOCTH;
CBOIICTBA, 1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
yJacTHe B paboueii TeTpau;
(DYHKITMOHUPOBA 1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTa0OpaTOPHOU padoTe
HUE JKUBBIX (mpenofaBarenb 3amaeT OAWH MM HECKOIBKO KOHTPOJBHBIX BOIPOC
CHCTEM). W3 TIEPEYHS BOIIPOCOB K Jab0opaTopHON paboTe; eclii CTyACHT JdaeT Ha
CgoiicTBa BOIIPOCHI TIOJIHBIN BEPHBIM OTBET, HauuciseTcss 1 0ami, eclii OTBET
pacTBOpPOB HETIOJIHBIN WA OTCYTCTBYeT — () 6amioB).
BMC. KonTpoa KontponsHas pabora cocrour wu3 10 3amaHumil. 3a KakIblid
bHBIN MpaBWIBHBIA OTBET ¢ 1 mo 4 3amanms mo 0,5 GamnoB. 3a Kaxmbri
cpe3(KOHT MOCJICAYIONUI MPaBUIIBHBIN OTBET C PEUICHUEM CTYICHT moyrydaet 1
POIbHBII Oast.
cpe3)

[IpemuansHbie OaIbl

HOHOJ’IHHTCJ’IBHHC MpEMUAJILHBIC Oassl Ha4YUCIIAIOTCA 3a
MOCTOAHHYIO aKTUBHOCTb BO BPEMSA MPAKTHYCCKUX 3aHATHHN
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10.

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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11. |ManuBuayansHbIE 3a0aHAA, 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.
JOTIOJTHUATENbHBIE OaNIbl Ha Heo0xonuMo BBIONHUTG 3aJaHUSl TEKYLIMX KOHTPOJIBHBIX CPE30B
3K3aMEHe WIK OTBETUTH Ha YCTHBIE BOMPOCH! (IO BBIOOpPY MperonaBaresis),
npudeM Oajuiel, HaOpaHHBIE paHee 3a JaHHbIE BHIBI PadoTEHI,
OOHYJISIFOTCSI.
12. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom 100-0ayuibHOM  pEWTHHTOBOW OIEHKH IO JWCHHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OtnuyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
3amura JadopaTtopHbIX padoT

Tema 1. OcHOBHBIC IOHATHS XUMHYECKOH TEPMOAMHAMUKH 1 OMo3HepreTuku. [lepBoe u Bropoe Havyaa
TEPMOJAMHAMUKH. XUMUYECKasi KUHETUKA U KaTalu3. XUMHUIECKOE paBHOBECHE.

OsznakomuTenpHas JaboparopHas padota. [IpaBmia TexHuKH 0€30MTaCHOCTH TIPH pabOTe B XUMHUECKON
nabopatopuu. «HaBeikr pabOTI ¢ XUMUYECKOM TIOCYIOM.
IIpaBuia padboTsbl B XUMHYECKOI JJadopaTropuu
[Tepen HauamoM paboThl HEOOXOTUMO BHUMATEIHHO M3YYHTH COACPIKAHHUE ONBITA U YCBOWTH TEXHHUKY €TO
WCTIOTHEHMS, @ HE YUTaTh X0 paOOThI BO BPEMsI BBHITIOTHEHHS SKCIIEPUMEHTA.
Ha mpakThyeckux 3aHATHSX MO XMMHH BCE OMBITHI MPOBOMIATCS C MAJbIM KOJUYECTBOM PEAKTHBOB, YTO
CHIDKAET PUCK BO3HUKHOBEHUS HECUYACTHBIX CITy4aeB, HO MOJHOCTHIO HE HCKIIoUaeT. [loaTroMy HeoOXoaumo
coONMofaTh MpaBWiia TEXHUKH OE30MACHOCTH, a TakKe 3HATh MEphl OKa3aHWs MEPBOM TOMOINU TPH
HECYACTHBIX CITyJasX.
[TpaBwmia TeXxHUKH 0€30TTACHOCTH
1. 3anpemaercst paboTarh OJHOMY B JJaOOpaTOPUH, MPUCTYNATh K pabOTe MOXKHO TOJIBKO C pa3pelIeHUs
MIPETo/1aBaTeNs.
2. B naboparopuu He0OXOAMMO HaXOAUTHCS B 3aCTETHYTOM XJIOMYaToOyMa)KHOM XajiaTe U IIaroyke.
3. Bo Bpems 3aHsATHS B 1a0OpaTOPUU HENB3sT OTBIEKAThCS OT pabOThl M OTBIEKaTh Apyrux. [losTomy
CclIelyeT Ha BpeMs JJabopaTOpHOH pabOThl OTKIIIOYATh COTOBBIE TEIE(OHBI.
4. 3anpeniaercs MPUHUMATH THUIIY ¥ MATH BOY B Ta0OpaTOpHu.
5. Kareropuuecku 3anpeniaercs npoOoBaTh XUMHUYECKHE BellecTBa Ha BKyc. [Ipu ompenenenun 3amaxa
BEIIECTBA CJIEIYET OCTOPOXKHO, HE MOAHOCSA COCyA OJIM3KO K JIMILY, JETKUM JBM)KEHHUEM HAIpPaBUTh Maphbl
WM Ta3 K HOCY, He Jiesast MOJIHbIHI BIIOX.
6. Kaxaplii nOmKeH 3HATh, TJ€ HAXOAATCS CPEACTBA WHIAMBUAYATHHON 3aIlllUTHI, alTedyka, CPEACTBA IS
TYIIIEHUS TI0XKapa.
7. Henb3si OMyCKaTh 3arps3HEHUS] PEAKTUBOB; OTKPBIB CKIISTHKY, HY>)KHO CTaBUTh MPOOKY HUKHEH YacThIO
BBEpX. 3aKphIBaTh COCYJ MOXKHO TOJIBKO TOH ke MpoOkoil. M3nuIiek peakTuBa HEIb3s CIMBAThH OOPATHO B
CKJISTHKY.
8. Henw3st mpoBoAWTH ONBITHI B 3arpsisHEHHOM mocyzae. Ilocyny criemyer MbITh cpasy MOCiI€ OKOHYAHUS
sKcnepuMeHTa. Takke Mo OKOHYaHMM PabOThl HEOOXOAMMO OTKIIIOUMTH BOJIY M MUTAHUE HCIOIb3YEeMBIX
ANIEKTPONPUOOPOB, BEIMBITH PYKH C MBLJIOM.
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9. 3anpemniaercs HarpeBaTh U CMELINBATH PEAKTUBBI BOJIHM3H JIHUIIA.
10. TIpu mepemelmMBaHUM PEaKTHBOB MPOOHPKY JIEepKaT 3a BEPXHIOK 4YacTh OOJBUIMM, yKa3aTelbHbIM U
CpPEIHUM TMajbllaMH JIEBOM pPYKH, a yKa3zaTelbHbIM TaJblieM NpPaBOM PYKH YAApSIOT CKOJIB3SLIUM
JBUKEHHUEM TI0 €€ HI)KHEW 4acTH.
IIpu HarpeBaHMM MPOOMPKY 3aKPEIUISIIOT B JEpKarese, OTKPBHITHI KOHEL MPOOMPKU JODKEH OBITh
MOBEPHYT B CTOPOHY OT pabotaromux Jroneil. Ilepen JokaibHBIM HarpeBaHueM MPOOMPKY PaBHOMEPHO
IIPOrPEBAIOT 110 BCEU JUIMHE.
11. 3anpemieHo BbUIMBATh B PAKOBUHY OCTAaTKHM KHUCJIOT M IIEJIOYEH, OTHEOMACHBIX U B3PBIBOOMACHBIX, a
TaKKe€ CHJIBHO MaxHyHIIMX BemiecTB. Jlyig ciMBa 3THX BEIIECTB B BBITSHXKHOM IIKady HaXOASATCS
CHelHalIbHbIe COCYIbl C COOTBETCTBYIOIIMMH JTHKeTKaMH. Henb3s 3arps3HsITh pakoBUHY (uisTpamu,
oOpbpIBKaMH OyMaru, ClIM4KaMu, CTCKJISTHHBIM 00€M U T.II.
12. XpaHuTh U mepenuBaTh KOHIEHTPUPOBAHHBIE KUCJIOTHI U IIEJIOYM CJIEIyeT B BBITSHKHOM Iikady Ha
MOJI0HE.
13. Bcé CkisSHKHM, B KOTOpPBIX XpaHATCSA BEHIECTBAa, MOJDKHBI ObITh CHAOXKEHBI JTUKETKAMHU C
COOTBETCTBYIOLUIMMH HAa3BaHUSIMHU.
14. Henb3s 3a)Kurath CIUPTOBKY OT APYTO CHUPTOBKH.
15. MHorue opraHM4ecKue COCIMHEHHS BBI3BIBAIOT PA3PAKEHUE M OXKOTH KOXKH U CIHU3UCTBIX 000JIOYEK.
Heo6xonumo creauts, 4TOOBI B Tpoliecce padOThl OHM HE Momajaid Ha Koxy. JKuakocTh u3 cocyna
OTOMPAIOT MUMETKON C IIOMOIIIBIO TPYIIIH.

IIpaBuJia NpOTUBONOKAPHOI 0€30MMACHOCTH

16. PabGotel ¢ nerkoBocramMeHsrommMucs xuakoctasmu (JIBXK) cinemyer mpoBoauTh momanbine OT
OTKPBITOTO INIAMEHH U BKIKOUYEHHBIX 3JIEKTPOIUIMTOK.
17. Y6path Bce roproyue BEIIECTBa OT MECTa BO3TOpPaHUs, OTKIIOYUTH 3JIEKTPONPUOOpPHI U NMPEKPATUTh
aKTUBHBIN JOCTYI BO3/1yXa B 1a00paToOpHIO.
18. IlmaMsi TymIMTh MECKOM, MPOTHUBOIMOXAPHBIM OAEAJIOM, OTHETYIIMTENeM. Eciii TOpuT opraHuyeckoe
BEILIECTBO, TYIICHUE BOAOW MOXKET MPUBECTH K PACIIMPEHUIO O4ara moxapa.
19. Tlpu BO3rOopaHuyM OACKIIBI HEB3s JIeaTh Pe3KUX JABMKCHUN U OeKaTh — 3TO yCcuiauBaeT ropenue. Ecimu
3TO BO3MOXKHO, CIIEAyeT COPOCUTH TOPAIIYIO OJEKIYy M MOracuTh Ha TMOIY, €CIM HET, TO Hajlo IUIOTHO
HAaKpBITh 3arOPEBIIYIOCS TKaHb IPOTUBONOKAPHBIM OZCSIIOM.
20. Ilpu BO3HMKHOBEHHMM TIO)Kapa HEOOXOJMMO BBI3BaTh CIIy)kOy cmaceHuss mo Homepy «O0l» co
cTanroHapHoro tenedona uin «112» ¢ MmobupHOrO TenedoHa.

Mepbl 0ka3aHus NEePBOM MOMOIIM MPH HECHACTHBIX CIAyYasX
21. Ilpu mope3ax CTEKJIOM HY>KHO YJIaJIUTh OCKOJIKU U3 PaHKU U, YOeTUBILINCH, YTO CTEKJIa TaM HET, CMa3aTh
MTOBEPXHOCTh BOKPYT MOPAKEHHOTO MECTa HOJIOM U IE€pEBA3aTh.
23. [Ipu oxxorax KHCIOTaMu HEOOXOIUMO MTPOMBITH MTOPAKEHHOE MECTO OOJIBIITUM KOJTUYECTBOM ITPOTOYHOM
BOJIbI, a 3aTeM 3 %-HBIM PacTBOPOM THIpOKapOOHATa HATPUs, U CHOBA BOJOM.
24. Ilpu oxorax mejao4aMu HY)KHO TPOMBITh O4ar MOpa)KEHUs MPOTOYHON BOJOM, a 3aTeM pa30aBiIeHHBIM
pacTBOPOM OOpPHOM WIJIM YKCYCHOM KHUCJIOTHI.
25. Ilpu oxorax (heHoJIIOM ouar nopakeHus cieayer oopadorats 70 %-HBIM 3TUIOBBIM CIHPTOM, a 3aT€M
IJIMIIEPUHOM JI0 MCUE3HOBEHHUs OenbIX MATeH Ha Koxke. [Ipu oTrpaBieHuu mapamu (eHolia KaTeropuyecku
3amnpenaeTcs MUTh MOJIOKO.
26. Ilpu oxxorax OpOMOM €ro HYXHO CMBITh 96%-HbIM CITUPTOM WJIM pa30aBIEHHBIM PACTBOPOM IIIEJIOYH,
nocie 4ero oOpaTuTbes K Bpady. Ilpu oTpaBieHunu mapamu Opoma HEOOXOAMMO HECKOJIBKO pa3 IIyOOKO
BJIOXHYTh Mapbl ITUJIOBOTO CIUPTA, & 3aTE€M BBIIIUTH MOJIOKA.
27. Ilpu momafaHuy Ha KOXKY €IKMX OpPraHWYeCKUX BEUIECTB, HE PACTBOPUMBIX B BOJE, UX HEOOXOIUMO
CMBITh OOJIBIIUM KOJIMYECTBOM IMOAXOASIIEr0 PaCTBOPUTEISL.
28. [Tocne okazaHus MepBOi MOMOITY TOCTPAIABIINKA TOJDKEH OBITH HAIIPaBJICH B MEAMYHKT.
«HaBbIKH padoThl ¢ XUMHYECKOH MOCY10iD»
KoHTpoipHBIE BONIPOCH U 3a/laHusl: MPEUIOKECHHBIM HA00p XUMUYECKOW mocyasl (puc. 1 -3) 3apucoBarh u
OTIpe/IETTUTh Ha3HAYEHHE B TAOOPATOPHOI MPaKTUKE.
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Puc. 3. MepHasi xumHu4eckas nmocyaa

JlaGopaTtopHoe 3ansiTHE.

JlaGopaTopHasi padora Ne 1. XuMu4eckoe paBHoBecHe.

Peaxmuewl u ooopyoosanue: xaopuo kanua KCIl; pacmeop uooa (0,05 M); pacmeop Kpaxmana; xaopuo
acenesa (I1I) FeCI3 (0,001 n u nacoviu.); pooanuo kanus KSCN (0,001 n u nacety.); mepmomemp na
100 °C; wumamue c npooupxamu; xumuyveckue cmaxanvl emkocmvto 200 man u 25 ma; cmynka;
nunemka; winamesns; 31eKmMpPOnIUnKa.

OnpiT 1. CMemeHne XUMHYECKOr0 PaBHOBeCHSI NMPH W3MEHEHHH KOHIEHTPAUMHA pearupyrommx
BelleCTB.

B crakane cmemars o 10 mu 0,001 H pactBopoB xnopuza skenesa (II1) FeCl3 u poganuaa xamms KSCN.
Hamnucare ypaBHeHUE 3TON 00paTUMO# peaKIuy U BhIpaKEHNE KOHCTAaHThI PABHOBECHS.

[TomydeHHBI pacTBOp pa3auTh MOPOBHY B 4eTbipe npoOupku. B mepByro mnpoOupky 100aBUTH
KOHILIGHTPUPOBAaHHOTO pacTBopa xyopuna sxenesa (III), Bo BTopyio - KOHIIEHTPUPOBAHHOTO pacTBOpa
polaHua Kaius, B TPEThIO - KPUCTAUIMYECKOTO XJOpHUAA Kajus, a YeTBEPTYI0 MPOOUPKY OCTaBUTH IS
cpaBHeHUA. CpaBHUTH I[BET KUAKOCTEH B mpobOupkax. Ilo M3MeHeHHI0 WHTEHCUBHOCTH OKpPAaCKH CAEaTh
BBIBOJ] O CMeELIEHUH paBHOBecusa. OOBACHUTHP H3MEHEHHE OKPACKM pacTBOpa Ha OCHOBAHHUU 3aKOHA
nevictBus Macc. CMECTUTCS JI PaBHOBECHE MPHU Pa30aBICHUH TOTYYCHHBIX pPaCTBOPOB?

OmnbIT 2. CMenieHHe XUMHUYECKOI0 PAaBHOBECHSI IPH U3MEHEHUH TeMIlepaTyphbl.

B crakane BMectumocThi0 250 MJI HarpeBaroT BOAY MOYTH J0 KUTEHUsA. B 1Be mpoOUpKH BHOCS 1O 2 MII
pacTBopa Kpaxmaia u Jo0aBisiOT Tyaa ke mo 1 mur pactBopa mona. HabmionaroT uBetr oOpa3oBaBIIErocs
pactBopa. OnHy U3 NMPOOMPOK OIyCKAlOT Ha HECKOJIbKO MHHYT B TOpsiuyl0 Boay. Brtopyro mpobupky
OCTaBIIAIOT 1) cpaBHeHUs. Habmionaror namenenune okpacku. OXinakJaloT HarpeTyro NpoOUpKy, OIMyCTHB
€e B XOJIOJHYIO BOJIy, Mpojoyikas HaONIOIeHHE 3a OKpackodl pacTBopa. [lermaroT BBIBOL O HAIMYUU
PaBHOBECHS M €TO CMEIICHUU TPU N3MEHEHUHU TeMIIepaTypbl, a Tak ke o 3Hake DHp-nun.

JlaGopatopnasi pabora Ne 2. CKOpoCcTh XUMHYECKOH peaKIuM.
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PeakTuBbl M 000py1oBaHMe: METPOHOM WJHM ceKyHAoMep; Tepmomerp Ha 100 °C; mratumB c
NnpodupKaMu; NPOOUPKH eMKOCThI0 50 MJ1 ¢ HOMepaMmu (3 IIT.); MePHbIA HUJIHHAP IS BOALI HA 25
MJI; MepHbIe HUJIMHAPBI eMKOCTBIO 25 MJI UI1 pacTBOPOB THOCYJIb(aTta HaTpusa Na2S203 u cepHoi
kucjaoTel H2SO4; xumudeckne crakanbl eMKOCTbIO 200 mur (2 mr) u 25 ma (1 mWT.); NUnerka;
HnareJb; Jy4nHa; cepHasa kuciaora H2SO4 (2n u 1:200); 2) tnocynbpar nHarpust Na2S203 (1n n
1:200); nepexucs Bogopoaa (3 %); okcuna mapranma (IV).

OnpIT 1. 3aBHCHMOCTH CKOPOCTH PeaKIUM OT KOHIEHTPALMH Pearupyoinux BeecTs.

a) K 1 u pactBopy tuocynsdara Harpust Na2S203 npunute 2 H pacTBop cepHoil kucioTsl H2SO4.
HabGmronaercs moMyTHEHHE pacTBOpa, KOTOPOE BBI3BAHO B3aWMOICHCTBUEM THOCY/Ib(aTa HATPUS U CEPHOI
KHCIIOTHI C BBIICTIEHUEM CBOOOTHOM CepHI:

Na2S5203 + H2S04 = Na2S04 + SO2 + H20 + S.

Bpewmsi, koTopoe HpoXOAWT OT Hayalda peakUMH 10 3aMETHOIO IOMYTHEHHUS PacTBOpa, XapaKTepU3yeT
CKOPOCTb pEaKLUu.

6) B Tpu Gonplue HymMmepoBaHHBIE TPOOUPKHU HAMUTH pa3zdasneHHbIH (1:200) pacTBOp THOCYIB(ATa HATPUSL
Na2S203: B nepsyto - 5 mi, Bo Bropyio - 10 mi, B Tpetbto - 15 mi. K conepxumomy nepBoit npodupku
no6asuth 10 M1 Bozbl, a BTOpO - 5 M1 Boabl. B Tpu apyrue npoOHpKkH HAIUTH 1O 5 MII pa30aBiIeHHOM
(1:200) cepnoit kucnoTsl. B kaxayto npobupky ¢ pactBopom Na2S203 npuauTh Npu NOMEIIUBAHUU 110 5
i mpurotoBieHHor H2SO4 u ompenenuTb Bpemst ¢ MOMEHTa J00ABICHHUS KUCIOTHI IO MOMYTHEHHS
pacTBopa B KaKJ0i MpoOupKe. 3anucarh pe3ynbTaThl:

O s Bpeua Cropocte
: ; . - Veaoenaa OTEEAHHA SAFITHH B
o mocipea| VNS00, | V(HO), | V(H:S0),| ofmens | - *0RE" Eamnn P
e HJI B PAcI=opa, Ma:5.0: MOABTEHHA é,:lm-nfmax.
T MYTH, T V={l/1)
1 3 10 3 20 1C
2 10 3 3 20 ac
3 15 - 5 20 3c

Pe3ynbrarel n300pa3uTh rpaduuecku, OTI0KMB HA OCH aOCIMCC yCIOBHBIC KOoHIIeHTpanuu Na2S203 , a Ha
OCH OpIMHAT - CKOpOCTh peakimu V = 1/t. Caenatb BBIBOJ O 3aBUCHMOCTH CKOPOCTH PEAKIUUA OT
KOHIIEHTPAIH PEarupyromnnx BemecTB.

OmnbIT 2. 32aBHCHMOCTB CKOPOCTH PeAKIH OT TeMIIEPATyPbI.

st ombiTa B3ATh pazbamieHHBIE (1:200) pactBophl Na2S203 wu H2SO4. Hamute B Tpu Oombliue
HyMepoBaHHbIe Mpobupku 1o 10 mu pactBopa Na2S203, B apyrue Tpu - mo 10 mi pacTtBopa cepHOM
KHUCJIOTHI U Pa3JeINTh UX Ha TPU Hapbl: 1Mo mpodupke ¢ pactBopoM Na2S203 u H2SO4 B kaxmoi mape.
OTMmeTuTh TeMIepaTypy BO3Ayxa B J1a00OpaTOpHH, CIMTh BMECTE pPAaCTBOPHI IMEPBBIX ABYX MPOOHPOK,
BCTPSXHYTh U ONPEIEIUTh BPEMsI C MOMEHTa T0OABICHUS KUCIOTHI 10 IOMYTHEHHSI pacTBOpa.

JIBe npyrue mpoOUPKH MOMECTUTh B XMMHUYECKUM CTaKaH C BOJIOM M HAarpeTh BOAY J0 TeMIiieparypsl Ha 10
°C BbIllIE KOMHATHOM. 3a TEMIIEPATYPOM CIECIUTh M0 TEPMOMETPY, OMYILIEHHOMY B BOy. CIIUTh COAEPKUMOE
MPOOUPOK, BCTPSIXHYTh U OTMETUTH BpeMsI OT CJIHMBA JI0 MOSBICHUS MyTH. [[OBTOPUTH OMBIT ¢ OCTaBIIMMHUCS
JBYMsI TIPOOMpPKaMH, HArPEeB MX B TOM e CTakaHe ¢ BoAou 10 Temmneparypbl Ha 20 °C BbIllle KOMHATHOM.
3anucarb pe3yabTaThl:

e
. i . Bpema Io|CrOpOCTE pEarllHH E
N V(Na2$203). | V(H2504), TE’.‘\!]IEIJET}']J'E_. MOAETCHNA MYTH, | VCIOBHED STHHHIAY,
TpOOHPEH MI I C . : : v = (1/)
1 10 10 |°C
2 10 10 |°C +10°
3 10 10 |°C +20°

[TocTpouTs Tpaduk 3aBUCUMOCTH CKOPOCTH PEAKIMU OT TEMIIeparyp: Ha OCH aOCICC HAaHECTH 3HAYEHUS
TeMIIepaTyphbl B OIBITAX, HA OCHU OPAMHAT - BEJTMYUHBI CKOPOCTH PEaKIMU U = 1/1.

OmnbiT 3. Karanutudeckoe aeiictBue okcuaa mapranua (IV).



Hanute B npo6upky 3 mi 3% - HOro pacTBopa nepekrcH BoJOPO/a U BBECTH TyJa Ha KOHYMKE IITATENs
HECKOJIbKO KpynmuHOK MnO2. C moMoIIbio TICIOIIEeH JIyduHbl YOSIUThCS B BBIICIICHUH KUCIOPO/a.
Hanumure ypaBHEHUE peakiyy.

Tema 2. CBolicTBa pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEILIECTB.
JlaGopaTopHasi padora Ne 3. [IpuroroBjieHue pacTBopa 3aIaHHON KOHLEHTPAaIlUU.

Peaktussl n o6opynosanue: 1 M pacrsop CH3COOH; 0,1 M pacreop NaOH; nucTuniupoBanHas
BoAa; pacTtBop (enondranenna(l1%); 6roperka; BOPpOHKA; mMUIeTKAa HA 5 mul; mumerka Ha 10 mui;
rpyuma; MepHas koJi0a Ha 50 mur; 2 ctakana; 3 Ko10bI VI TUTPOBAHMS ; WUJIMH/AP.

OnpiT 1. IIpuroroBjieHne pacTBOpPa YKCYCHOM KHCJIOTHI 3aJaHHOM KOHIIEHTPALMH.

Paccuutare 06beM 1M pacTBOpa yKCYCHOM KHCIIOTBI, HEOOXOMMMBIN AJ1s mpurorosieHus 50 Ml pactBopa
3aJaHHOM KOHUEHTPALIUH.

OTMmepuTh THIETKOH 00BEMOM 5 M paccyuTaHHBIH 00beM 1M pacTBOpa KHCIOTHI, NEPEHECTH €ro B
MEpHYIO KOJIOy U TOBECTH 00BEM 10 METKH JUCTUILTUPOBAHHOM BOJOW. PacTBOp mepemeniate U BBUTUTH B
CTaKaH.

[Tumetkoit u3 crakaHa otOuparor 10 MJI MPUTOTOBJICHHOTO PAacTBOpa U TEPEHOCIT €ro B KOJOy st
tutpoBanus. JloGammstor 2-3 kammm (enondTanenHa. Takum 00pa3oM 3amoNHSAIOT TPH KOJOBI IS
TUTPOBAHUSL.

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

B kon0y ¢ mpUroTOBIEHHBIM PAcTBOPOM KHCJIOTHI M MHIMKATOpa MO KAIUIM JOOABISAIOT IIEJIOYb U3
OIOpEeTKH, 710 TIOSBJICHUS PO30BOIl OKPACKH pacTBOpa.

OTTUTPOBBIBAIOT PACTBOPBI KHCIOTHI (PacTBOP CUUTACTCS OTTUTPOBAHHBIM, €CJIH MPHU J00aBICHUHU | Karu
LIEJIOYH OKpacka pacTBOpa He Mcue3aeT B TeueHue | MUHYTHI).

JlaHHBIE TUTPOBAHUS 3aHECTU B TAOIUILY

Cpemrai 00BeM

OOBeM KHCIOTEL
E2ATEIN I719

(O0BeM IeTotH,

IO I

Ha THTPOE3HHE,

TIIETONH,
IO

KormenTpanus
KHCJIOTEL, MOTE/J

KonnerTpana
IIET09H, MOIE/

THTPOEJHHA, MII Ha THTPOEAHHE,

MI

MI

10
10 0,1
10

[To 3akOHY SKBUBAJICHTOB PacCYMTaTh KOHIICHTPAIMIO MOJYYECHHOM KHCJIOTHI M PE3YJIBTaThl 3alliCcaTh B
Tabnuiy (UIs pacueTa UCIONIb30BaTh CPEIHUM OOIIMI 00BEM IIEJIOUH, MMOUIEANIeH Ha TUTPpOBaHUE Vep =
(V1 +V2+V3)/3). Paccuntarh onmoOKy SKCIIEpUMEHTA.

Tema 3. IIporonuTrnyeckue paBHOBECHs U TIpoliecchl. bydepHsie cucteMsl. [ eTeporeHHbie paBHOBECHS B
pacTBopax 3NIEKTPOIUTOB. DJIEKTPOIHbIE MPOLIECCHI, UX MEINKO-OMOJIOTHYECKOE 3HaU€HUE U PUMEHEHHE B
MPaKTUYECKOM METUIINHE.

JlabopaTtopnasi paGora Ne 4. CBoiicTBa Oy(pepHBIX paCTBOPOB.

PeaktuBbl u odopynoBanue: 0,1 M u 0,01 M consinas kucsora; 0,1 M pacTBopbl YKCYCHON KHUCJIOTHI,
THAPOKCH/AA HATpHs, aleTrara HaTrpus; pacTBop xJopuaa Harpusa 0,9 %; pacTBop JakMouaa B
staHoJie (1%); HaOop NpoOMPOK B IITATHBE; MUIETKH €eMKOCTbI0 1 MJI; KaneJbHUIBI C PACTBOPAMH.
Omnbrt 1. IIpuroroBienne 0y(epHbIX pACTBOPOB ¢ Pa3IH4YHbIM 3Ha4YeHneM pH.

PaccuuTaiite 00beMBI MCXOIHBIX PACTBOPOB ISl MPHUTOTOBIEHUs OydepHbIx cmeceit oobemom 10 mit ¢
cootHomenreM kKoHneHtpanuii CH3COONa u CH3COOH: B mpobupke Ne 1 - 1:9, B mpoOupke Ne 2 - 1:1, B
npobupke Ne 3 - 9:1.

OOBbeMbl pacTBOPOB YKCYCHOW KHMCJIOTHI M alleTara HaTpusi OTMEPUTHh B MPOOUPKHU C TOMOIIbIO MHUIETKHU;
COZIEP’)KUMOE MTPOOUPOK TIIATENEHO MEPEMEIIaTh.



[TpurotoBuTH cepuro Oy(hepHbIX PACTBOPOB € TEM K€ COOTHOLICHHEM KOHLEHTPAIMIA COTM M KUCIOTHI, HO C
MEHbIIIEH CyMMapHOW KOHIIEHTpalleld KOMIOHEHTOB. Jlins »3Toro mnumeTkoil otobpars mo 1 M
MIPUTOTOBIIEHHBIX PaHEE PACTBOPOB U K KXKAOMY 100aBWIM 8 MJI TUCTHIUIMPOBAHHOM Bonbl. Comepkumoe
nepememnarh (B mpodupkax Ne 1 w4, Ne 2 u 5, Ne 3 u 6 HaXoAsITCsI paCTBOPHI C OJJUHAKOBBIM COOTHOIICHUEM
KOHIIEHTPAIM COMM M KUCJIOTHI, HO PacTBOPBl B mpobupkax Ne 4 - 6 gBisAtOTCS pa30aBICHHBIMU I10
CpaBHEHHIO C TAaKOBBIMHU B poOupkax Ne 1 - 3.)
Bo Bce mpobupku 1006aBUTH 1O 2 Kaljld pacTBOpa JIAKMOWJIA, COIEPKUMOE MPOOMPOK rnepemeniarh. Ha
6erom (oHE CpaBHUTH OKPACKY PACTBOPOB.
PesynbraTel HAOMIONEHUI U pacueTOB BHECTH B TaOIUILy (pacder 1o ¢popmyrie):

pH =pKa + Ig (Cc /Ck)

- eT OyepHOTO pacTEOpa moce
Nz mpodeprr| C{CH;COONa):C{CH;COOH) pH [ e ?ﬂif‘{f_‘]{HHE[E]\}IDEJE
1 1:9
2 1:1
3 -1
4 1:9
5 1:1
] a1

OmnpiT 2. U3yvyeHne BIUMAHUSA HE0OJIbIINX KOJNYECTB CHIbHBIX KMCJIO0T M OCHOBAHMI Ha NMOKa3aTe/Ib
pH Oydepnoro pacrBopa.

B mpobupkax Ne 1, 2 mpuroroButs mo 10 mu OydepHOro pacTtBopa ¢ COOTHOIICHHEM KOHIIEHTpAIUi
arierara HaTpHsl U YKCYCHOM KHUCIIOTHI 2:3, MpeaBapUTEIbHO pACCUNTaHHBIE 00BbEMbI PACTBOPOB OTMEPUTH C
oMot numnetok. B mpobupku Ne 3 u 4 otoOpars nunetkoit mo 10 M pusuonmornueckoro pactaopa (0,9
% pactBopa xyopuna Hatpus). Ko BceM pacTBopaMm A00aBUTh MO 5 Kamenb pacTBOpa JakMoHAa U
coliep)kKUMoe MPoOHpoK mepeMemaTb. B mpoOupku Nel m 3 mobaButh mo 5 kamens 0,1 M pactBopa
ruapokcuaa Hatpus, B Ne 2 u 4 - no 5 kanens 0,1 M constHo# kuCIOTEL. Bee pacTBOpsI nepemeniarh.

Pesynbprarsl HaOMOACHNUI BHECTH B TAOIHUILY

MempodHpEH PacteOp Ileet pacteOpa
moce mocns J0DaEIeHEHg | mochs Jo0aeeHHA
OobaeIeERS MAKMOHIA H 5 TMAKMOHIA H 5
marmonga  |Kamems 0,1 M HC]| xamems 0,10
NaOH
1 bydepaen
2 bydeprEn
3 OHzHOTOTHYSCKHE
4 OHzHOTOTHYSCKRE

Tema 5. ®U3UKO-XUMUS TOBEPXHOCTHBIX SIBJICHUN B (PYHKIIHOHUPOBAHUU SKUBBIX CHCTEM.
JlaGopaTopHasi padora Ne 5. AncopOuusi yKCyCHO#M KHUCJI0THI AKTUBUPOBAHHBIM yIJIEM.
PeaktuBbl n obopynosanue: 0,4u pacrsop CH3COOH; 0,1n pactBop NaOH; akTHBHpPOBaHHBIN
yroib; ¢penoadranent (1%), puasrpoBaibHas Oymara; 12 ko0 Ha 200 mur; 6r0peTKa; NUIETKH HA S,
10 1 20 mu; mepHbIil nuanHAp Ha 100 Mu1; Ko10bI Ha 100 MUt
OnpiT 1. IlpuroroBurh B mecTH Kog0ax mo S50 M pacTBopa YKCYCHOH KHCJIOTBI Pa3HOM
KOHLIEHTPaLHu:

Ne KOTORI 1 2
CICH;COOH), 04103

MOJIB/T

= | L
[
D -
—_
=
=
1

0,01
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PactBopsb! kucnotsl TUTPYIOT 0,1 H pacTBOpoM mienodu ¢ ¢peHoapTanenHoMm, oToupas s TUHTPOBAHUS U3
NEPBBIX ABYX K0JI0 (¢ 00NBIION KOHIIEHTpAIMEH) 110 5 MJI KUCJIOTHI, U3 CISIYIOIUX ABYX KoJ0 - mo 10 M u
u3 nocaenHux aByx - mo 20 miu (V). [lpoBoasaT 3 mapaiienbHBIX TUTPOBAHUS, OEPyT CpeHEe 3HAYCHHE
MOTIEAIIero 00beMa pacTBOpa MIEIOYH VII, BEIYUCISIOT KOHIIGHTpAIMIO KUCIOTH Co B KaX0# koibe B
MMOJIIb/T, 3HaueHus BenuyuH VK, Vir u Co 3aHocaT B Tabmuily 3amucu pesynsratoB B rpady «Jlo
azcopOLum.

B miecTs apyrux cyxux mpoHyMEpOBaHHBIX KoJIO eMKOCThI0 100 M1 HAackIMaroT 1Mo 1 T yIist, MPUIMBAIOT 110
50 M3 pacTBOpPOB B KOHIIEHTPALUSAX, YCTAHOBJICHHBIX TUTPOBAHHMEM, KOJIOBI 3aKpBIBAIOT MpPOOKaMH u
MEePUOANYECKH BCTPSIXUBAIOT B TeueHne 20 MUH - BpeMs, J0CTAaTOUYHOE ISl JOCTHKEHUS aICOPOIIMOHHOTO
paBHOBecus. [OTOBAT ellle MECTh CyXUX MPOHYMEPOBAHHBIX KOJIO C BOPOHKAMH M CyXHMH CKJIaT4aThIMU
¢dbuneTpamu. PactBopbl mocne azcopOiuu GUIABTPYIOT B KOJOBI MOA TEMHU K€ HOMEpaMHu, OTOpachiBas
nepBbie 3 mi ¢unbsrpara. Oroéuparor nunerkamu o 5, 10 m 20 mu pacTBopa (CM. BBINIE) W TOCTE
TUTPOBAHUS BBIUUCIISIOT paBHOBECHYIO KOHIIEHTpalnuio Cp B MMoib/i1. O603HauatoT V'K - 00beM KHCIIOTHI,
B3SITOM Il TATPOBAHMSI MOCIe afcopOoruu; V'l - o0beM IIesioun, MomeaIei Ha TuTpoBanue; V - oobeM
KHUCJIOTBI, B3ATOM 1iisi amcopOumm - 50 mur. KomwdecTBO afacopOMpOBaHHOW KHCIOTHI BBIYUCISIOT I10
dbopmyie I'(A) = (CO - Cp)V/1000 mmomb/T.

Pesynprarel 3anuceIBaloT B Ta0NHILY:

ku

MNe Jo agcopbaH Tlocme amcopbiTHE TIA)
Kom0el [V Vi Co Vi Vi Co

[Tomy4yenusie nanubie OPOPMIISIOT TpaUIECKU, OTKIAABIBAS 10 OCH abcmuce 3HadeHust Cp B MMOJIb/MII, TIO
ocu opauHar 3HaueHus ['(A) B MMOJIB/T.

VYpaBuenue ancopouuu Opeitnamxa sorapudmupyror Igl=1gK + n 1gCp

U CTPOAT rpaduk Ui BeIUUCIIeHUs 3HaYeHni K u n (sMnupuveckre KOHCTaHThI):

lgK=0A; n=tgo=BC/AB; n<I.

Tema 6. ®U3NKO-XUMUS TUCTIEPCHBIX CUCTEM B ()YHKIIMOHUPOBAHUH JKHUBBIX CUCTEM.
Jlaboparopnasi pabora Ne 6. Onpenesienue nopora koaryasiuuu 301 Fe(OH)3.
PeakTuBbl U 00OpyIOBaHHE: NUCTUWIJIMPOBAHHASI BOAAa; pacTBop kKaHudoau B 3tanote; 0,006 M
pactBop cyabpara meau(Il); 0,001 M pacrBop rexcaunmanopeppara(ll) kaaus; 2 %-Hblil 1 HACBILI.
pactBopsl FeCl3; pactBop ammuaka, pactBop cojsiHoil Kucjaorel (0,1 moan/n); 0,01 pacTtBOpbI
exkTposanToB: KCl, K2S04, K3[Fe(CN)6], BaCl2, AICI3; crakan Ha 200 mu; 10 mpoHyMepoOBaHHBIX
NMPOOMPOK; MePHBIA MUIAMHAP HA 10 MJI; JJIEKTPOIJIMTKA; CTEKJISHHAS MAJ0YKA; MUNETKH; PoHAPD.

Omnpit 1. IosryyeHue ruapo30si KaHU(OJIU METOA0M 3aMeHbI PACTBOPUTEJIA.

B mpobupky nHanmuBaior 10 M IUCTHIUIMPOBAHHON BOABI M JOOABIAIOT 5 Karedb pacTBOpa
KaHu(oiIu B 3TaHosIe. CMECh SHEPrUYHO MEPEMELINBAIOT H, 3a)KaB MPOOUPKY B JepKareiie, HarpeBaroT 10
KUTICHUSI Ui yaneHus: u30biTka stanona. s HaOmioneHust s¢dexra Papanes-Tungans npoOUpKy c
KOJUTOMTHBIM pPAacTBOPOM TIOMENIAIOT Ha MYyTH JIyda CBeTa MPOeKUHOHHOro (onaps. PaccmarpuBaror
npoOupKy nox yriioM 90° Kk HampaBJICHHIO MMAJAIOIIET0 Jy4a. 3aUCHIBAIOT Pe3yNIbTaThl HAOMIOICHHUS.

OnwIt 2. IToayuenne ruapo3osi rekcanuanopeppara(ll) meau meronom odmeHa.

B mpoGupky orOupaioT paBHBIE 00BEMBI PacCTBOPOB cyibdara Meau ¢ koHieHTparued 0,006 mMonb/m u
rekcannanodeppara(ll) kamms ¢ wonmentpamueit 0,001 monws/n. HabGmiomaroT mpoOWpKy C 305eM B
MIPOXOJSIIIIEM U OTpaxXeHHOM cBeTe. OTMeuaroT, oopasyercs a1 konyc Papanes-Tunaans npu nponyckaHuu
ITy4YKa CBETa 4Yepes3 MOMyUYEeHHBIH pacTBOp. 3anKChIBAIOT PE3YJIbTaThl HAOMIOACHHS U CXEMY MUIIEIUIBI 30J15.

OnpiT 3. Iloayyenme ruapo3os ruapokcuaa skeaeza (III) meromom ruapoamsza wu
onpeesieHUe MOPOra KOaryasiuuu cyjb¢aromMm Kajaus.

100 M3 TUCTHUIUTMPOBAHHOM BOJIBI HATPEBAIOT IO KUTICHUS. B KUTIATTYI0 BOAY MO KaruisaM a00aBisitor 10 Mo
2 %-noro pactopa FeC13. [TonyuaroT KOJJIOUIHBINA PACTBOP HHTEHCUBHOIO KPACHO-KOPUYHEBOTO 1IBETA!

FeCl3 + 3H20Fe(OH)3 + 3HCL.
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[ToBepxHocTHbie MosieKyibl arperata Fe(OH)3 Berynator B xumuueckoe B3aumozeiictsue ¢ HCI:
Fe(OH)3 + HCI «> FeOCl + 2H20.

Mornekynsl FeOCl, nonseprasice auccouunaruu, odpasyor nonsl FeO+ u Cl-. Ilo npaBuny IleckoBa —
QasHCca

FeOCl«~ FeO+ + Cl-.

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

Hab6mronarot, o6pasyercst nmu konyc Papanes-TuHIang Opy NPOIMyCKaHNWHU Iy4Ka CBETa Yepe3 MOITydeHHBIN
pacTBop.

[Tonyvennsnii runposons Fe(OH)3 paznmuBator mo 10 M B msATh HyMepoOBaHHBIX NpoOupok. B 1-10
npoOupKy npuwimBarT npu momoiny nunetku 1,0 mu 0,011 pactBopa K2SO4 - snekrponuta - KoaryasHTa.
B kaxayio mocieayomyo npooupky npuiuBaioT Ha 0,5 M 3JekTponuTa Ooiblie, YeM B MPEAbIIyIIyIo,
pUYeM Iociie J100aBICHUsT PacTBOpa COJMM MPOOUPKY BCTPSAXMBAIOT 10 PABHOMEPHOTO MEpEeMEIINBaHHS
cmecH. [IpuOaBnss 3MeKTPOIUT, HAOMIONAIOT, OT KAKOTO KOJIMYECTBA KOAryJsHTa MOSBUTCS YCTOWYHMBOE
MIOMYTHEHHE U Yepe3 HEKOTOPOe BpeMs - Koarynauus. MUHUMaIbHbBIN 00beM 3JIeKTpoIuTa OyIeT OpOroM
koarynsiuu CIIK JUIs JAHHOTO 307151 B YCJIOBUSX OMbITa. [lopor Koaryisiuu BIYUCISIOT 1O (hopMyIie:

c

~3T—Ta V‘n—'r:q

FILTH + UI.] :IilI

{‘Eh = v

rae C - KOHUEHTpauus 3EKTPOIUTA, MOJIb/JI; V3l -Ta - MUHUMAaJIbHBII 00BbeM pacTBOpa 3EKTPOIUTA, PU
N00aBIEHUH KOTOPOTO Havyajach KOAryJsLus 30J1s, MIIL.

OnpIT 4. OnipenesieHue EKTPOJIUTA ¢ HAMOOJIbIIEH KOAryJIUpYouieid CloCOOHOCTHIO.

B 5 mpo6upok Hamute 1o 10 mut 301 Fe(OH)3, momydeHHOro B ombITe 3, U B KAKIYIO J0OABUTH 1O 3 MII
pactBopoB anekrponutoB (KCI, K2SO4, K3[Fe(CN)6], BaCl2, AICI3). Yepe3 5 - 10 munyt mocie
NOOABICHUS DIEKTPOIHUTOB CONEPKUMOE MPOOMPOK PACCMATPUBAIOT W OTMEYAIOT T€ MPOOUPKH, TIe
MPOM30IIIA SBHAS KOArymsiius. Pe3ynpraTel HAOMIOACHUN 3amucaTh B TaOmuiyy. Hanwuue wnm oTcyTcTBHe
KOAryJIsilIMi OTMETUTD 3HAKOM «» WU «-».

IMEKTPOIHT KCl K504 Es[Fe(CM)g] | BaCls AlCls
K0aryIaHg

Paccunrtars KoarynmpyroIuryr cliocOOHOCTh IEKTPOIUTOB

Tema 7. buonoruvyecku aKTUBHbIE HU3KOMOJIEKYJISIPHBIC OPTaHMYECKHE BEIIeCTBA (CTPOCHUE, CBOMCTRA,
y4acTre B GYHKITMOHUPOBAHHUE KUBBIX CHCTEM).

JlaGopatopHasi pabora Ne 7. U3yuyeHne XMMHYECKHX CBOMCTB NOJHM- U rerepopyHKIMOHAIBHBIX
COEIMHEeHHIA.

PeakTnBbl M 00OpyIOBaHHE: CAJMUIMJIOBAS KHCJI0TA, AlETHICAINIWIOBAA KHCI0Ta, 15%-Hblii
PAcTBOP BMHHOH KHCJIOTBI, 5%-HbIH pacTBOp ruapokcuaa kaaus, 10%-Hblii pacTBOp rugpokcuaa
HaTpus, 5 %-HbIl pacTBOpP cyiab(para Meau; HACBIINIEHHBI PacTBOP TI'MAPOKAPOOHATA HATPHA
(4,8%), opomuas Boga (1%), 5%-nb1ii pacTBOp ¢eHosa; 1%-Hblil pacTtBop xuopuaa xenesa (III);
Mos10ouyHasi kuciaora (1%), AucTHNIMpOBaHHasi BOAAa, IITATMB ¢ NPOOMpPKAMH, CHHMPTOBKA,
NpodupKoaepKaTe/b, CIHYKH.

Omnpit 1. IosyyeHue coJieid BUHHOM KUCJIOTHI.

OmpiT 1.1. B mpobupky nomectunu 0,5 ma 15 %-Horo pactBopa BUHHOW KucioTel U 0,5 mu 5 %-HOro
pacTBopa rUAPOKCUAA Kallusl, UHTEHCUBHO BCTPSXUBAJIHU.

OmnpiT 1.2.K nomyuennomy B onbiTe 1.1 pactBopy ¢ ocaakom nobaBwin 10% - HBII pacTBOp THAPOKCHIA
HaTpus 10 IOJIHOTO pacTBOpeHHUs ocajaka. OOpa30BaBIIMICSA pAacTBOpP JIBOMHON KaJMH-HAaTpUEBOM COIHU
BUHHOW KHUCJIOTHI (CETHETOBOM COJIM) UCIIONIB3YIOT J1ajiee B OMBITE 2.

OmnpIT 2. O0pa3oBaHMe XeJIATHBIX KOMILJIEKCOB.

27



B mpobupky momMecTiIM HECKONBKO Kamellb 5 %-Horo pactBopa cyibdara Meau, JOOaBUIH PaCTBOP
THJIPOKCH]IA HATPpUs A0 BhIMaaeHus roiyboro ocanka. K obpaszoBaBiemycs ocaaky ruapokcuna meau (I1)
N00aBHIIM PAaCTBOP CETHETOBOM COJIH, MOTYYEHHOM B o1 1.2 .

OngoIT 3. CBolicTBa CAJTHIMJIOBOM M ALlETHJICAJUIIHIOBOH KHCJIOT.

Omnpit 3.1. Ha npeaMeTHOE CTEKIIO MOMECTHIIA HECKOJIBKO KPUCTAIIOB CATHIIMIOBON KUCIIOTHI U T0OAaBUITU
OJTHY KaIUTIO HACHIIIIEHHOTO pacTBOpa TuapoKkapOoHaTa HATpus.

Omnpit 3.2. B cyxyro npobupky momectmiu 0,5 T CaXUIIIOBONW KUCIOTHI U OCTOPOKHO HATPENH HUKHIOIO
4acTh MPOOUPKH.

OmnpiT 3.3.0npenenenue peHOTBHOTO pparMeHTa B MOJICKYJIE CATUIIUIOBON KUCIIOTHI.

B omny mnpoOGupky momectwnu 0,5 T CamuIUMIOBOM KHCJIOTBI, B JPYTYI0 TaKO€ XK€ KOJIHYECTBO
aleTUICAIUIIMIIOBON KHCIIOTHI, B KaXAyI0 MPOOUPKY J00aBUiIM o 1 i1 Boabl, Xopoio BeTpsaxHynu. [locne
BCTPSXUBAHUS B KQXKIYIO MPOOUPKY n100aBmimm 1 - 2 karau OpOMHOM BOIBI.

Omnpit 3.4. Tuaponus aneTuaCcaIuIuIOBON KUCIOTHL.

B onHy npoOGupKy NOMECTHIM HECKOJIBKO KPUCTAJIMKOB CAJUIMIOBON KHUCIOTBI, B JPYIYI0 Takoe Xe
KOJIMYECTBO ALETHIICATMLMIOBON KHUCIOTHI, B KaXIyl HpoOupky nobaBuimu mo 0,5 Mia BoIbl, XOpOLIO
BCTpsxHyau. [locne BepsxuBaHUs B KXy IpoOupKy nodasmiu xjopun xkenesa (III), ormerniam okpacky
pacTBopa B KaKJ0i MpoOupKe, MOCiIe Yero Harpeau MpoOUpKHU 10 KUIEHUS.
OnpIT 4. KayecTBeHHAs1 peakus a-THAPOKCUKUCIIOT ¢ XJopuaoM xesesa (I1I).

B mpobupky momectmiu 0,5 M 5 %-Horo pactBopa ¢enona u nobasunu 1...2 xammu 1%-Horo pactsopa
xnmopuzaa sxkenesa (III). Ormerwnm u3MeHEHHME OKpPACKM pacTBOpa. 3aTeM J00aBWJIM K OKpAIIEHHOMY
pacTtBopy | — 2 Karm MOJIOUHOM KHCIIOTBHI.

Tema 8. buonornvyeckn aKTUBHBIE BRICOKOMOJIEKYJIIPHBIC OPTaHNYECKHE BEIIECTBA (CTPOCHUE, CBOMCTRA,
y4acTre B QyHKIIMOHUPOBAaHKE KUBBIX cucTeM). CBolicTBa pacTBopoB BMC.

Jlaboparopnasi pabora Ne 8. Habyxanue BMC. OnpeneieHue u303JeKTpHYeCKOM
TOYKH OesIKa.

PeakTuBbl M 000pynOBaHHe: KeJaTHH NMOpoumkooOpasHblii; 1M pactBop cyabdara Harpus; 1M
pacTBop HoaMIAa HaTpusa; OydepHble pacTBOpbl ¢ PpasHbiM 3HadeHnem pH (ot 1 mo 12);
AUCTH/UIMPOBAHHAS BOJA; IUTATUB ¢ NPOOMPKaMH; OIOPEeTKH, NAJ0YKH CTeKJISIHHbIE.

OnpiT 1. U3yueHue BIMSIHUSA JIEKTPOJIUTOB HA BeJuduHy Ha0Oyxanuss BMC.

B Tpu cyxue nmpoHyMepoBaHHBIE MPOOMPKU OJMHAKOBOTO JUAMeTpa MOMEMIAIOT MPUMEPHO OIUHAKOBOE
KoinuyecTBO ckenatuHa (0,5 cM mo BeicoTe MpoOHMpKHU). M3MepsioT BBICOTY CIIOSI CyXOro >KelaThHa [0
HaOyxanus (h0); pe3yabraTsl 3aMuCHIBAOT B Tabmuiy. [IpoOupku npuMepHO 10 CepearHbI 3alONTHAIOT: 1 —
JUCTUILTUPOBAHHOM BOJION; 2 — pacTBOPOM cyib(ara HaTpus ¢ KOHIEHTparuen 1 Moib/i; 3 — pacTBOpoM
Moauaa HaTpusl ¢ KOHIeHTpauued | monp/m. Yeped 1 — 2 MUHYTHI COAEPKHMOE MPOOUPOK OCTOPOKHO
NEPEMEIINBAIOT CTEKJIIHHOW manoukoi. [IpumepHo uepe3 15 MUHYT M3MEpPSIIOT BBICOTY CIIOS HAOyXIIEro
xenaruHa (h). PaccumThiBaloT creneHp HaOyxaHusi JKeNaTHMHAa B BOJAE M PacTBOPax AIIEKTPOJIUTOB.
Pe3ynbTarhl 3aMMCHIBAIOT B TAOUILY.

&+
Ipodupka Cpeaa BrIcoTa cioR BricoTa cios CTeneHn
CYXOTO HabyXmero HabyxaHns
#enatiHa (ho), #enatuda (h),
o™ c™M

1 Boma

2 Pacteop Na:504

3 Pacteop Nal
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OmnbIT 2. OnpenesneHne H30JIEKTPHYECKOH TOYKH JKeJIaTHHA.

B mectp cyxux mnpoOHpOK MOMECTUTE MPUMEPHO OJUHAKOBOE KOJIMYECTBO JKEJIaTWHA; H3MEPHTE U
3aMMIINATE BBICOTY CJIOSI CYXOTO KejlaThHa B Kaxjaou mpobupke h0. B kaxkmyro mpoOupky HajelTe c
MTOMOIIBIO OIOPETKH TIO0 7 MJI PacTBOPOB C pa3inuuHbIMU 3HaueHusiMU pH. Yepe3 1 - 2 MuH comepkumoe
MPOOUPOK OCTOPOXKHO TiepemerniaiiTe, a depe3 20 MuUH M00EUTECh, YTOOBI OCENTH BCIUIBIBIINE YaCTHIIBI
JKEJIaTHHA W U3MEPhTE BHICOTY ciiosi HalOyxiiero xenaruHa (h). Jlns onpeneneHus n303IeKTPUIECKON TOUKH
XKenmarrHa nocTtporTte rpaduk 3aBucumocty  Dh = h — h0 = f(pH), onycture u3 TOYKM MUHUMyMa Ha
KpHUBOI MEpIEHAUKYIIAP K OCH abCIuCC.

KonTpoabHblii cpe3

Tema 4. BBGI[CHI/IG B XUMMUIO 3JICMCHTOB, UX ITPUMCHCHUEC U MC,Z[I/IKO-6I/IOJ'IOFI/I‘ICCKOC 3HAUYCHUC.
KomrrexcHbie COCAMHCHUA. Hcnonp3oBadre KOMIUIEKCOB METAJIJIOB B MCIHUIINHC.

1. BydepHas eMKOCTb 3TO - ...

(a) KOTMYECTBO MOJIb-IKBHBAJICHTOB CHIIbHOW KUCIIOTHI WJIM CHJIBHOM IIENIOYH, KOTOPOE HY)KHO BBECTH B |
nutp OydepHoro pacTBopa, 4T0OBI U3MEHUTH BOJIOPOAHBIN MTOKA3aTelb HA SAMHUILY;

(0) KOTMUYECTBO SKBUBAJIICHTOB CHJIBHOM KHCJIOTHI MJIM CHJIBHOW IIIEI0YH, KOTOPOE HY)XKHO BBECTH B | JUTp
OydepHoro pacTBOpa, YTOOBI U3MEHUTH BOJOPOIHBIN IMOKA3aTellb Ha SAUHUILY;

(B) KOJMYECTBO MOJIb CHJIBHOW KHCIOTHI WIJIM CHJIBHOH MIENOYHM, KOTOpPOE HY)KHO BBECTH B | JHTp
OydepHoro pacTBopa, YTOOBI H3MEHUTH BOJIOPOIHBIN IMOKA3aTeNlb HA JIBA;

(T) KOTMYECTBO MOJIb CHJILHOM IEJIOUH, KOTOPOE HY)XHO BBeCTH B | ymutp OydepHOro pactBopa, yToObI
W3MEHHUTDH BOJOPOJIHBIN MOKA3aTeNb Ha CAMHUILY.

2. Onpenenute KOHIEHTpaIuio (Monb/aM3) nonos H+, ecnu pH = 4
(a)10-2;  (6) 10-3; (B) 10-4; (r) 10-5.

3. QucniepcHasi cucteMa ¢ Ta3000pa3Hoi JUCTIEPCUOHHOM Cpeoit
(a) adpozonb; (0) smynbewsi; (B) cycmensusi;  (T) MeHa.

4. MonsipHas KOHLIEHTpaus Win MoJsipHOCTh (CM) - 310!
(a) KoJIM4eCTBO MOJIb SKBUBAJIEHTa PaCTBOPEHHOIO BELIECTBA B 1 J1 pacTBOpA;
(0) xomMUecTBO MOJIb PACTBOPEHHOTO BEILIECTBA, coepikalieecs B 171 pacTBopa;

(B) OTHOIIIEHHE MacChl KOMIIOHEHTA (PaCTBOPEHHOTO BEIIECTBA) K MACCE PacTBOPa, BBIPAKEHHOE B JIOJSIX
SIIMHUIIBI HJTH B TIPOIICHTAX;

(t) urciio Mok pacTBopeHHoro BemiecTtBa B 1000 T pacTBOpHUTEIIS.

5. PaBuoBecue peakmuu 2SO2(1)+02(r)«>2S03(T) + Q cMecTUTCS BIEBO («—) MpH:
(a) yBeTMUEHUH J1aBJICHUS, (6) moBbiterny koHIEHTpauu O2;

(B) MOBBILIIEHUN TEMITEPATYPHI; (T) TOHM)XEHUH TeMIIePaTypPhI;

(1) ymeHbIIeHHH 00BEMA.

Pemenue 1aboparopHbIxX padoT

Tewma 3. IIporonuTruyeckue paBHOBECHs U TIpoliecchl. bydepHsie cucteMsl. [ eTeporeHHbie paBHOBECHS B
pacTBopax 3JEKTPOIUTOB. DJIEKTPOIHbIE MPOLIECCHI, UX MEINKO-OMOJIOTHYECKOE 3HAaU€HUE U IPUMEHEHHE B
MPaKTUYECKOM METUIINHE.

Pemienne cuTyarMoOHHLIX 33144

I. K 50 ma 0,3 M consHoit kucnoTel mo6aBunu 120 mu 0,125 M pactBopa ammuaka. Beramcinure
KOJIMYECTBO aMMHUaKa, KOTOpoe HE0OXOAMMO A00aBUTh K OJTYYEHHOMY pacTBOpY, 4T0ObI momy4yuts pH = 9.



2. Ilpu uccnenoBaHUU OCMOTHYECKOM CTOMKOCTH SPUTPOLIMTOB B KIMHUYECKUX JTAO0PATOPUAX TPUMEHSIOT
docdarapiii  Oydep, KoTopwlid roTOBIT U3 Oe3BogHoro ruapodocdara Harpus Maccoir 23,71 1
auruapodocdara narpust maccoit 4,86 r u xsopuaa Harpus maccoid 180 . OObeM pacTBOpa TOBOIAT 110 2 JI.
Brraucnure pH takoro 6ydepnoro pactsopa.

Pemenue CUTYAIMOHHBIX 3a/1a4

Tema 1. OcHOBHBIE MOHATHS XUMUYECKOW TEPMOAMHAMUKY 1 OMosHepreTuku. [lepBoe u Bropoe Hayana
TEpMOJMHAMUKU. XUMUYECKAsi KWHETUKA U KaTajn3. XMMUYECKOE PaBHOBECHE.

CuTyallmoHHbBIC 3a/1a4U:

1. Cxopocts peakiuu A+2B=AB2 npu xonuentpamuu A 0,2 mons/n u B 0,4 mons/n paBra 0,08
MoJb/(J1-MuH). OnpeenuTe KOHCTAHTY CKOPOCTH B3aUMOJICHCTBUS A 1 B u ykaxuTte e€ pa3sMepHOCTb.

2. IIpu 150°C nHekoropast peakuusi 3akaHuuBaeTcs 3a 16 muH. [IpuHHMas TemneparypHbIii KodQQHUIUEHT
CKOPOCTH PEaKIIMHU PaBHBIM 2,5, pacCuuTaTh, 4epe3 Kakoe BpeMs 3aKOHUMUTCS 3Ta PEaKlusl, €CJIU MPOBOIUTD
e€ ipu 80°C.

3. Ilepuon momypacmaga WHCEKTHULIMAA COCTaBisgeT 6 mecsieB. Hexkoropoe KoJWYECTBO €ro Momnajio B
BO0éM, Tr1e ycTaHoBuiachk koHIeHTpaius 0,000001 momnb/n. 3a kakoe BpeMsi KOHIICHTPAIUs HHCEKTUIINIA
noHusutcs 10 yposas 0,00000025 momnb/n?

Tewma 2. CBoiicTBa pacCTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB.
CutyanmoHHbIC 3a/1a4H:

1 1. B MeauuuHCKOM MpakTUKE UCIOJIb3YIOT TOPMOHAJIbHBIN Mpenapar apeHalvH B BUJI€ pacTBOpoB. B
ammyine conepxkurcs 1 mi 0,1%-noro pactBopa (p = 1 r/min). Beranciante MOISpHYIO KOHIIEHTPALIUIO
ATOTO pacTBOpa M Maccy aapeHanuHa B 0,5 Mi1 pacTBopa, BBeIEHHOTO B opranusm (Maap =219,7
I/MOJIB).

2 2. Ilpu onpeneneHnn KUCIOTHOCTH JKEITyJJOYHOTO COKa Ha TUTpoBaHuUE 15 M1 coka ObLIO
M3pacxo/I0BaHO 6,5 MJI pacTBOpa ¢ MOJISIPHOM KOHIIeHTparuel ruapokcuaa Harpus 0,02 Mosb/i.
KaxkoBa macca comnsiHoi KucinoTsl B 100 M1 5KesTy104HOro coka?

3 3. Ilpu HenOCTAaTOYHON KUCIOTHOCTH JKEIYJOYHOTO COKA MPUMEHSIOT BHYTPh (4aCTO BMECTE C
MIETICUHOM ) pa30aBICHHYIO COJISTHYIO KHUCJIOTY C MaccoBOi foneit 8%. Onpenenure MOIbHBIC JOTU
HCI u Bozb! B 3TOM pacTBOpE.

Tema 4. BBCI[GHI/IC B XUMMUIO 3JICMCHTOB, UX ITPUMCHCHUEC U MC,Z[I/IKO-6I/IOJ'IOFI/I‘ICCKOC 3HA4YCHUC.
KomrrexcHbie COCAMHECHUA. Hcnonp3oBaHre KOMIUIEKCOB METAJIJIOB B MCIHUIINHE.

CuTyalMoHHEIE 3a1a4H:

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

Tema 5. ®U3UKO-XUMUS TOBEPXHOCTHBIX SIBJICHUN B (PYHKIIHOHUPOBAHUU SKUBBIX CHCTEM.

CHTyalMOHHbIC 3a/1a41:

1. Omnpenenuth BenuuuHy ajncopOruu nenapronoBoii kuciaotet C8H17COOH c¢ ee comepkanueM B
pactBope 50 Mr/m, ecnM NMOBEPXHOCTHOE HATXKEHHE HccienyeMoro pactopa pasHo 57,0 10-3H/m, a
MOBEPXHOCTHOE HATsXKeHHE Bozbl — 74,22 MH/M.

2. KonneHrtpaiusi KETOHOBBIX TeJ, HAaKaIlJIMBaeMbIX B KPOBH OOJIbHBIX CaxapHbIM JHa0ETOM B TEUEHUU
cytok, nocturaer 0,2 monb/n. Kakoe KonMuecTBO KETOHOBBIX TeN aacopOupyeTcss M3 KpPOBH IpHU
TeMOCOpOITMH, €CIIH MpeenbHas aacopous coctapiseT 3-10-3Monb/T, a=6-10-2mo0ab/11.

3. BpluncnuTe NOBEPXHOCTHOE HATSHDKEHHE AHWIMHA, €CJIM C IOMOIIBIO CTajarMOMeTpa MOJy4YeHbI
CJIeIyIOLME JaHHbIC: YHCIIO Kamnesib aHuiuHa 42, yucio kamenb BoAbl 18. IlnotHocTs anmnuna 1,4%103
KI/M3, IOBEPXHOCTHOE HATsSKEHUE BOABI paBHO 72,75 MH/M.

Tema 6. ®U3NKO-XUMUS TUCTIEPCHBIX CUCTEM B (DYHKIIMOHUPOBAHUHU KUBBIX CHCTEM.
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CuTyalMoHHEIE 3a0a4H:

1. 3omp cynwdara Oapus MONMy4YEH CIMBAHHUEM PaBHBIX OOBEMOB PACTBOPOB HUTpara Oapusi U CEpHOU
KUCTOThl. OAMHAKOBBI JIM UCXOJHBbIE KOHIEHTPALUU 3JIEKTPOIMUTOB, €CIU MpHU MeKTpodope3e dacTuia
nepemeniaercs k anony? Hanmumure dhopmyry mutiesuis 30511 BaSO4.

2. [IpoTBOMOHAMHU 307151 CyAb(HIA 30JI0TA OKA3aJIUCh HOHBI HaTpHsl. HanummTe cxeMy CTpOeHHs] MULIEIUTBI
3TOTO 30151, €CJIM OH 00pa30BaH XJIOPUIOM 30JI0TA U CYAb(PHUIOM HATPHSL.

4.3 IIpomexxyTouHast aTTeCTalUs 110 AUCIIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosslie Bonpocsl 3k3amena (OIIK-7)
1. Ilpeamet xumun. Xumus U okpyxatomas cpena. Csizb XUMUU ¢ METUIIUHOM.
2. Xumuueckas cuctema (OTKpbITasi, 3aKpbITasi, U30JIMpOBaHHas1). BHyTpeHHss sHeprus.
3. Duepreruueckue 3(dexT XxuMudeckux peakuuil. Buasl sHeprerndyeckux 3(PQeKToB XUMHYECKUX
peaxiuii. @aKkTOpsl, BIUSAIOUINE HA SHEPTEeTUIECKUH AP PEKT XUMHUUECKON peakluu (IPUPOAa U KOITMYECTBO
BEUIECTB - YYaCTHUKOB peakluu). TepMOXMMHMUYECKHE ypaBHEHHs. TerioTa M SHTAIbIHA: XUMHYECKON
peaxiuy, oOpa30BaHMs BELIECTBA, XMMUYECKOM CBsA3M, cropaHus, (azoBoro mepexopa. CranmapTHoe
COCTOSIHME BelllecTBa. 3akoH ['ecca u cieacTBUs U3 HETO.
4. IloHsATHE SHTPONUU. DHTPOIHS BEIIECTBA, KaK (DYHKUIUS TEPMOAMHAMHUECKON BEpOATHOCTU. DakTopHl,
BIIMSIOLINE Ha U3MEHEHUE SHTPOIINHU B XOJI€ XUMUUYECKON pEeaKIuu.
5. N3o0apublii moreHiman peakuuu (cBobomnas sHeprus [u60ca). Kputepuit camMonpous3BOIBHOCTH
pEaKLHA.

TunosBble 3aganua 1Js 3k3amena (OIIK-7)
1. PaccunTaiiTe KOHCTAaHTY PAaBHOBECHS PEAKLIMUA OKUCIEHHUS 3TaHOJIa KUCIOPOJOM B YKCYCHBIN allbJIeTu
(opranuueckue coequHeHus xuakue) mpu 310 K.
2. PaccuMraiiTe KOJIMYECTBO NIIOKO3bI M JUCTHIIIIMPOBAaHHON BOABI Juist mpurotoBienus 150 mi 40%-Horo
pactBopa (mI0THOCTE pacTBopa 1540 xr/m3).
3. Ilpu HeAOCTAaTOYHON KUCIOTHOCTH KEIYJOYHOIO COKA IPUMEHSIOT BHYTPb (YaCTO BMECTE C MEIICUHOM)
pa30aBICHHYIO CONSHYIO KUCIIOTY ¢ MaccoBoit noneit 8%. Onpenenure monbHbie Aoau HCI 1 Boabl B 3TOM
pacTBope.
4. OCHOBY MOYEYHBIX M IEYEHOUHBIX KAMHEW MPEACTABIISAECT MaJOpACTBOPUMBIN okcanar kanbius CaC204.
Jlns paccacblBaHUS KaMHEW MPUMEHSIOT MeToj mnentu3anuu. Kakoe cTpoeHue uMeeT Mulesia 305
CaC204, nomydeHHOTO TIpH M30BITKE XJopuaa Kaiablua? Kakoli MOH MOXET ChIrpaTh Pojib MENTH3aTopa
JUTSL MUALIEJJTBI TAKOTO cocTaBa’?

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TIOCTYKCHHSI pe3YJIBTaTa)

OIIK-7 JleMOHCTpUpPYEeT  BBICOKMH  ypPOBEHb  3HaHMM  OCHOBHBIX
(U3NKO-XUMUYECKUX TOHATHH UM TEOpUH; OCHOBHBIX METOIOB
UCCIIC/IOBAHUS B XHUMHUHU. 3HACT (PU3UKO-XUMHUECKYIO CYIIHOCTb
MPOIIECCOB, MPOUCXOASAIIMNX B XKUBOM OpraHM3Me, Ha KJICTOYHOM HU
«OTIMYHO» MOJICKYJIIPHOM YPOBHE. YMEET HCIIOJb30BaTh 3aKOHOMEPHOCTH M
(85 - 100 6anoB) METO/Ibl XMMHH B POQEeCCHOHATILHON NesSTeIbHOCTH Bpava. Brnageer
HABBIKAMH  KOMIUIGKCHOTO  MPUMEHEHHUS  (DU3UKO-XMMHUYESCKHX
METONIOB B MPOo(heCCHOHATBHON JCSITEIBHOCTH, TMPOCISKUBACT
MEKTUCIUIUTMHAPHBIC CBsi3U. OTBET MOCTPOEH JIOTHYHO, MaTephal
U3JIaracTcs YeTKO, SICHO, XOPOIIUM SI3bIKOM, apIryMEHTHPOBAHO.
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OIIK-7 3HaeT 3aKOHOMEPHOCTH H3MEHEHHs] OHMOJIOTMYECKOW AaKTHBHOCTH,
¢u3nUYecKuX M  XUMHYECKUX CBOWMCTB  HEOPraHMYECKUX U
OpraHUYEeCKUX COCAMHEHUHN B 3aBUCUMOCTH OT UX CTPOCHUS. YMEET
IIPOTHO3UPOBATb  CBOMCTBA  BEIIECTB M MX  PEAKLHOHHYIO
CIOCOOHOCTh B KOHKPETHBIX YCIOBHSX OKpPYKAIOIIEH Cpeibl, B TOM
4quCIIe JKABOIO OpraHu3Ma. Buianeer OCHOBHBIMH
(U3NKO-XUMUYECKMMU METOaMU HCCIICAOBAaHHSI CTPOCHUS, CBOMCTB
U PEAKIMOHHOM CIOCOOHOCTHM  COEOMHEHUH s pelleHus
npodeCCHOHANBHBIX 3a1a4. J[eMOHCTPHPYET JOCTATOUHBIH YPOBEHb
3HAaHUM (U3UKO-XUMHUYECKUX TEOpUH, HO JOMYCKAaeT HEKOTOpHIE
MOTPEIIHOCTH. B OTAENpHBIX mpuMepax MOXET BbLACIUTH
MEXIUCLUUIUIMHAPHBIE CBA3U. OTBET MOCTPOEH JIOTUYHO, MaTepuall
U3JIaraeTcsl XOPOILIUM SI3BIKOM.

«XOPOIIIO
(70 - 84 6amioB)

OIIK-7 JleMOHCTpUpYET HE JOCTaTOYHO BBICOKMH YpPOBEHb 3HAHUI
OCHOBHBIX (PU3UKO-XUMHUECKHUX MOHATHUH, ONpEIeNeHU U TeOpuH.
Bianeer HaBbIKAMM MCIOJIB30BAHMS COBPEMEHHOM XHUMHUYECKON
«YIOBIETBOPUTEIHHO) TepMHHONIOTMH. [loxo  aHanm3upyer coUManbHBIA  MHCTUTYT

(50 - 69 6amnnos) 00pa3oBaHMs, 3aTPYAHIETCS JaTh OLICHKY COLMAIBHBIM IpoLeccaM B
HeM. HeyBepeHHO ompenenser MexAuCUUIIMHApHbIE CBA3H. OTBET
HE Bcerna JIOTUYHO BBICTPOEH, MaTepuan wu3jnaraercsa 0e3
IIPUMEHEHNS HayYHON TEPMUHOJIOTHH.

OIIK-7 JleMoHCTpUpyeT ciabblii ypOBEeHb 3HAHHMH €CTECTBEHHOHAYYHBIX
MOHATUI M METOAOB. 3aTpyAHSETCS JaThb OIEHKY CYIIHOCTH
MPOIIECCOB, MPOHMCXOIAIIMX B JKUBOM opranm3Me. He wmoxer
BBIJICIUTH MEKIUCLUUIUIMHAPHBIE CBSI3U.

HeyBepeHHO U TOTHYECKH HEMOCIEI0BATEIbHO U3JIaraeT MaTepual.

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaroMUXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydarolmuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepikaHue, oObem, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLMIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTonmyeckoe W HMH(OpMAIMOHHOE obecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHHUE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOpeTHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOXOAUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYE€TOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IPY CaAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

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

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO MCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).



5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.
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anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/90980.html
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6.3 VHbIe NCTOUHMKMU:
1. bubnnoTeka Hay4HOM U y4eOHOMU uTepatypsl - http://sbiblio.com
2. Karanor oGpa3oBaTelbHBIX HHTEPHET-pecypcoB - http://www.edu.ru/index.php?page 1d=6

7. MaTepuajbHO-TeXHHYeCKOe ofecnedeHHe TUCIUILINHBI, TPOrpaMMHOe o0ecrnedyeHue,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHWsl 3aHATHA MO JUCIMIUIMHE HEOOXOAWMO CIEIyIIlee MaTepUualbHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayAUTOPHH UIsl TPOBEICHHS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TPOMEXKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.
Jliig mpoBesieHus 3aHIATUH JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).
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