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Pabouast mporpamma cocraBieHa cOOTBETCTBUU ¢ DenepanbHBIM TOCYTAPCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHJApPTOM BBICIIETO0 OOpa30BaHMs IO HAIMpaBICHUIO TOATOTOBKM (cmenuanbHocTH) 31.05.02
«[lemuatpus» (ypoBEeHb CICIIMATUTETA), yTBepkAeHHOTO [Iprikazom MuHuCTepcTBa 00pa30BaHUS U HAYKU
Poccuiickoit ®@enepanmm ot 17 aBrycra 2015 1. Ne 853 m B COOTBETCTBHMH C MNMPOGeCcCHOHATBHBIM
CTaHJapTOM Bpay-nieAuaTp y4acTKOBbIM, mpuka3 Ne 306H ot 27.03.2017 roga MunucrepctBa Tpynaa u
colranbHoi 3amuTel PO.

PaGouas nporpamMmma o6cyxkaeHa Ha 3acenanuu kadeapsl xumuu «06» Hosops 2020r., mpoTokosr Ned
3aBenyrommii kageapoit XumMun- 1.X.H., npodeccop H.1. [Tonomapena

PenenseHnTsr:
3aBenyronuii kageapoit Gmoxumuu, 1.M.H., mpodeccop B.B. AnaGosckuit

3aBeayronui kageapoit papmaneBTHIeCKON XUMuH, (hapMaIleBTHIECKONH TEXHOJIOTHH, J1.X.H., JIOIICHT
JI.B. Pynakosa

[Iporpamma opoOpena Ha 3acemanuun [IMK mno koopaunamuu npenogaBaHusl JUCHMIUIMH 110
cnenuanbHocTH «Ilemuarpus» ot «06» HosaOps 2020 roaa, mpotokos Ne 3



1. IIEJIM OCBOEHMS YYEBHOM JUCIHUATIJINHBI

IICJISIMH 0oCcBOCHUA yqeﬁﬂoﬁ ANCIHUIIJINHBI «XHMMHUSD» ABJISIOTCA

O3HakomiieHHEe OOydYalIMXcd C  (QUIMKO-XMMHUYECKOM CYIIHOCTBIO U
MEXaHU3MaMHM B3aUMOJCHCTBHS BEILIECTB IPOUCXOMJSIIMX B OpraHu3Me
YeJoBeKa.

dopMupoBaHue y 00yJarOIIUXCS MTOJTHOW CUCTEMBI MPEACTABICHUN 00 00X
KaueCTBEHHBIX M KOJUYECTBEHHBIX 3aKOHOMEPHOCTAX MPOTEKaHUS (UBHUKO-
XUMHAYECKUX IPOLECCOB U SIBJICHUW, BKJIIOYAs MOBEPXHOCTHBIC, B PA3IUYHBIX
(U3UKO-XMMUYECKUX CHCTEMaX, B TOM YHCIIE MUKPOJIUCIIEPCHBIX U B CUCTEMAax
C DJIEKTPUYECKUMMH 3apsDKEHHBIMH YacTHIAMHU, OINMPAsCh NPU ITOM Ha
byHIaMEHTAIbHBIC TOJIOKEHUSI XUMUU U YYUTHIBas ClEeUU(PUKY MOATOTOBKHU
CHELMATUCTa B 00JIACTH MEIULIMHBI.

dopmHupoBaHWE YMEHHM BBINOJHATH pPACUETHl  MAPAMETPOB  (PU3UKO-
XUMUYECKUX IIPOLIECCOB, OLIEHMBATh JTH IPOLECCHl HAa KIETOYHOM U
MOJIEKYJIIDHOM  YPOBHAX, IMPABUJIBHO  HMHTEPIPETUPOBATH  PE3YJIbTATHI
BO3/JCICTBUSI HA OPraHU3M XHMHUYECKUX BEIIECTB M JPYruX (axTopoB
OKPYKaIOIIEH CPEIbI.

dopMUpOBaHUE HABBIKOB palbOThl € (PUBHKO-XUMUYECKHUMH TMPUOOpaMU,
XUMHAYECKOMN MOCYIOM M PEAaKTUBAMHU, MPOCTEUIIUMH YCTAHOBKAMH.
Bocnuranue HaBBIKOB HEOOXOAMMBIX [UIsl HW3YYEHUS JPYruxX Yy4deOHBIX
JUCUUIUINH, BJIAJICHUS MOHITHIHBIM amnmapaToM, (U3UKO-XUMHYECKUM H
MaTeMaTHYECKUM anmapartoM, a TakKe€ ITOCTAHOBKM IPEABAPUTEIBHOTO
JIMarH03a Ha OCHOBAHWU UCCIIEAOBAHUN KUIKOCTEN YEIIOBEKA.

3anaqn AUCHUIIJINHBI

N3ydyeHne CBOMCTB BEIIECTB OPraHUYECKOM M HEOPraHUYECKOU IPHUPOJIBL;
CBOIWCTB PAacTBOPOB, PA3JIMYHBIX BUJOB PABHOBECHUN XWMHUYECKUX PEAKUUNA U
MPOLIECCOB KU3HEAECATEIBHOCTH;, MEXaHU3MOB JAEUCTBUS Oy(pepHBIX CHCTEM
OpraHu3Ma, MX B3aMMOCBSI3b U POJIb B MOJJEPKAHUU KUCIOTHO-OCHOBHOTO
rOMEOCTa3a; OCOOEHHOCTEH KHUCIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHCIOT H
OEJIKOB.

N3yyenue 3aKOHOMEpPHOCTEN MpoTeKaHusl (PU3UKO-XMMHUYECKUX MPOIECCOB B
JKUBBIX CHCTEMaX C TOYKHM 3pEHUS] HUX KOHKYPEHI[MH, BO3HHUKAIONICH B
pe3yiabTaTe COBMEILICHUS PAaBHOBECUH pa3HBIX THUIIOB; POJIM OHMOTEHHBIX
AJIEMEHTOB U UX COEIMHEHUH B )KMBBIX CUCTEMaX; PU3NKO-XUMHUYECKUX OCHOB
NOBEPXHOCTHBIX SIBJIEHMH W  (AKTOpOB, BIMSAIOIMIMX HAa CBOOOIHYIO
MOBEPXHOCTHYIO HEPTHI0; 0OCOOCHHOCTEN acopOLMU Ha Pa3IMYHBIX TpaHUIAX
pasnenoB (a3; ocobeHHOCTEeH (U3XUMUU AUCIEPCHBIX CHUCTEM M PacTBOPOB
OMOMOJIIMMEPOB.

dopMupoBaHUE TMPEACTABICHUN O (PUIMKO-XUMUYECKUX AaCIEKTaX KakKk o
BOKHEUIINX OMOXMMHUYECKUX Mpolleccax M Pa3IMYHbIX BUJAX TOMeocTasza B
OpraHu3Me: TEOPETUYECKHE OCHOBbI OMOPHEPTEeTUKH, (DAKTOPHI, BIUSIONIME HA
CMEIIEeHUE paBHOBECHS] OMOXHUMHUYECKUX MPOIECCOB.



* @opMHpPOBAHHE HABBIKOB M3Yy4YECHHsS y4yeOHON M HAy4yHOH JIUTEpaTypbl, IS
dbopmupoBaHUs €CTECTBEHHOHAYYHOTO MBIILICHUS CIEIUATUCTOB
METUITUHCKOTO TPOQHIISL.

 ®opMmupoBaHHE Yy OOy4YAIOUIUXCA YMEHHH JUIsl PEIICHUS MNPOOJIEMHBIX H
CUTYallMOHHBIX 3a/1a4.

* O3HakoMJIEHHE C MPaBUJIAMU TEXHUKH 0€30MacHOCTU U padOThl B XUMUYECKUX
71a00paTOpHUAX C peaKTUBaMU U IPUOOpaMH.

« @opMHpOBaHHE TMPAKTHUYECKUX YMEHHUM BBIMOJHEHUS HSKCIEPUMEHTAIBHON
padoTHL.

« @opMHpOBaHWE JIOTHYECKOTO MBIIUICHUS, YMEHHS TOYHO C(OPMYIHPOBATH
MOCTABJICHHYIO 3a/1a9y, CIIOCOOHOCTh BBHIWICHSITh TJIaBHOE, JIeJaTh BHIBOJBI HA
OCHOBAHUU MOJYYECHHBIX PE3YIHTATOB.

2. MECTO YYEBHOM JJUCHIUIIJIUHBI B CTPYKTYPE OIIOII BO:

IUcuUIUIMHa oTHOcUTCsA K 010ky b1 6aszoBoit wactu OIIOIT BO mno cnenuansHOCTH

«Ilenmatpus».

JIist u3ydeHus: TaHHOW Y4eOHOW NHUCIMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U

TOTOBHOCTH OOywaromuxcsi, Gopmupyemble B 00111€00pa30BaTEeIbHBIX YUEOHBIX

3aBEACHUSX MPU U3YUCHUH KYPCOB: XUMUU, GU3UKH, MATEMATUKU U OMOJIOTHUH.

N3yyenne NUCHMIUIMHBI HEOOXOAUMO JUIsl 3HAHWM, yYMEHUH MU TOTOBHOCTEH

oOyyaroruxcsi, POpMUPYEMbIX MOCISAYIOMUMH TUCIUTIIINHAMU:
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3. KOMIIETEHIIUHA OEY‘IAIOHSEFOCH, OOPMUPYEMBLIE B
PE3YJIbTATE OCBOEUSA YYEGHOU JUCHUIIIUHBI «Xumus»
3HaTh:

1.

[IpaBuna TexHUKU 0€30MACHOCTH M PAOOThl B XMMHUYECKUX JIA0OPATOPUSIX C
peakTUBaMU U MPUOOPAMH.

2. DUBMKO-XUMHYECKYIO CYIIHOCTh IPOILIECCOB, MPOUCXOMAIIMX B >KUBOM
OpraHU3Me Ha MOJICKYJIIPHOM M KJIETOYHOM YPOBHSX.

3. DU3UKO-XMMHYECKUE ACTIEKThl BAKHEUITUX OMOXMMHUYECKHX TIPOIECCOB H
pa3IUYHBIX BUJOB FOMEOCTa3a B OpraHU3ME.

4. Teopermdeckue OCHOBBI OMOPHEPTETUKH, TEPMOIMHAMHUYECKHE
3aKOHOMEPHOCTH H (DAKTOpHI, BJIMSIONIME HA MPOTCKAHWE OMOXWMHUYECKHUX
IIPOLIECCOB.

5. Kunernueckue 3aKOHOMEPHOCTH W (DAKTOpHI, BIMSIONIME HA MPOTEKAHUS
XUMUYECKUX U OMOXUMHUYECKUX TPOIECCOB.

6. CBoICTBa BOABI U BOJHBIX PACTBOPOB HEIIEKTPOJIUTOB, AEKTpoiauToB, BMC,
[TAB ¥ KOJJIOMIHBIX PACTBOPOB.

7. CnocoObl BBIpRKEHHUS KOHIIEHTpAIIMM BEIIECTB B PAcTBOpax, CIOCOObBI
MIPUTOTOBJICHHS PACTBOPOB 3aJ]aHHOW KOHIICHTPAIIUH.

8. OCHOBHBIC  THIBI  XUMHYCCKAX  PaBHOBECHU (TpoTeOMUTHYECKHE,
TeTepOreHHbIC, JUTAHJI00OMEHHBIC, OKHUCIUTEIHbHO-BOCCTAHOBUTEILHBIC) B
IpoLIeCcCaX KUZHEAEATEIbHOCTH.

9. MexaHU3MBI IEUCTBHS OyQEpHBIX CHCTEM OpPTaHW3Ma, UX B3aHUMOCBS3b U POJIb
B MOJ1JIEP>KaHUM KMCIOTHO-OCHOBHOT'O COCTOSIHMSI OPraHU3Ma.

10. DNIEKTPONUTHBIA OajnaHC oOpraHuM3Ma YeNOBEKa, KOJIMTaTHBHBIE CBOMCTBA
pactBopoB (muddy3usi, 0CMOC, OCMOJISIPHOCTh, OCMOTHYECKOE /IABJICHHE).

11. ®U3UKO-XMMUYECKUE OCHOBBI TMOBEPXHOCTHBIX SIBICHUM U  (AKTOPHI,
BIMSIONIME Ha CBOOOJHYIO MOBEPXHOCTHYIO SHEPIUI0, OCOOEHHOCTU
aJcopOIMK Ha pa3IMYHBIX TPaHUIIAX paszena (das.

12. OcobenHoct  (UBUKO-XUMHUHM  JUCHEPCHBIX  CHUCTEM UM PacTBOPOB
OMOTIOJIMMEPOB.

13. 3aKOHOMEPHOCTH TIPOTEKAHMS (PUBNKO-XMMHUYECKUX TIPOIIECCOB B IKUBBIX
CUCTEMaxX C TOYKH 3PEHHS WX KOHKYPEHIIMH, BO3HUKAIOIICH B pe3yjbTaTe
COBMEUIEHUS TIPOLIECCOB Pa3HbIX TUIIOB.

14. Pob OMOTEHHBIX 3JIEMEHTOB M X COCIMHCHHH B JKUBBIX OPTaHU3MaX,

15. ®U3HKO-XMMHUYECKHE METOJbl aHan3a B MEAWIMHE (TUTPUMETPUUYSCKHM,
ANEKTPOXUMUYECKUN, XpOMATOTpaduIecKuid).

Ymern:

1. Tlonmp3oBaThcss ~ y4eOHOUM  JUTEpaATypOMd, cerbto  WHTepHera A
poheCCUOHAIBHON JIeATEIIbHOCTH.

2. Tlonwp3oBaTbest PUBNYECKUM U XMMHUYECKUM 000PYI0BAHUEM.

3. TlpomsBoauTh pacdeTbl (PU3NKO-XUMHUYECKUX TapaMeTPOB JUIA PCIICHHS
CUTYaIIMOHHBIX 3a/1a4.

4, Pemrath cHUTyallMOHHBIC 3aJa4d, OMHPAICh HA TEOPETHUYECKHE TIOJOKCHHS,

MoJeNupyolre (QU3NKO-XUMHUUECKUE TPOIECChl, MPOTEKAIOIIME B >KUBBIX
OpraHu3Max.



5. IIporHo3upoBaTh  HampaBji€HHE U

PE3yNbTAThHI

(I)I/ISI/IKO-XI/IMI/I‘IGDCKI/IX

MpoHecCcCoOB, U XUMHYCCKHUX HpeBpameHHﬁ OMOJIOTMYECKH BaKHBIX BCIICCTB.

6. Ilonmp3oBatbes Homenkiatypoit IUPAC.

7. Ilpon3BoauTh (PU3MKO-XUMUYECKHUE H3MEPEHHUS, XapaKTEePHU3YIOIIUE TE WIIH
WHBIE CBOWCTBAa pPacTBOPOB, CMECE M JPYrux OOBEKTOB, MOJAEIUPYIOIIHX

BHYTPEHHHE CPEJbl OpraHru3Ma.

8. WuTepnpeTupoBaTh pe3ynbTaThl Haubojiee PpPacHpOCTPAHEHHBIX METOJOB
7a00paTOPHOI TMAarHOCTUKY JJIS BBISIBIIEHUS MTATOJIOIMYECKUX MPOIIECCOB.

Baanern:
1. IloHATHUHHBIM anmapaToM.

2. OU3UKO-XMMHUYECKMM H  MaTeMaTUYCCKUM allrraparoM  IJid
CUTYyallMOHHBIX 3a1a4 U OIIMCAHUS SKCIICPUMCHTAJIbHBIX JAHHBIX.
3. HaBelkaMM IIOCTaHOBKM MNpCaABApUTCIIBHOTO  JHWAarHo3da Ha  OCHOBAHHUH

HCCJIEIOBAHUN JKUIKOCTEH YeIOBEKA.

PCUICHUA

Pesynbprarsl Kpatkoe conepxanue n Howmep
o0pa3oBaHus XapaKTepUCTHKA KOMIIETEH
(00s13aTEIBHOT0) TOPOTOBOTO 107071
YPOBHS
c(hopMUPOBAHHOCTU
KOMIIETEHIINH
1 2 3
001eKYJIbTYPHbIE KOMIIETEHIIUU

3HaTh:
XUMHUKO-OMOJIOTHYECKYIO CYIIHOCTh IpoueccoB, | CIOCOOHOCT K aOCTPaKTHOMY
OPOUCXOJAIIUX B  JKMBOM  OpraHM3ME  Ha | MBIIUICHUIO, aHAIHU3Y, CHHTE3Y
MOJIEKYJISIPHOM U KJIETOYHOM YpPOBHSX; (PH3UKO-
XUMHYECKHE TEOPETUIECKHE OCHOBBI
OMOdPHEpPreTHKH,  (aKkTOphl,  BIMAIOLIME  HA
NPOTEKaHHe OMOXMMHUYECKHUX TMPOIIECCOB; ACTIEKTHI
BOKHEHIIMX  OMOXMMMYECKMX  TPOLIECCOB U
pa3IMYHBIX BHJOB TOMEOCTa3a B OpPTaHU3ME;
MEeXaHM3Mbl  JelcTBUs  OydepHBIX  cucTeM
OpraHus3Ma, MX B3aMMOCBSi3b U pojb B
MOJJIEP)KaHUM  KHUCIIOTHO-OCHOBHOTO — COCTOSIHUS
OpraHu3Ma; 3aKOHOMEPHOCTH NMPOTEKaHUs (HPU3UKO- OK - 1

XUMUYECKUX TMPOIECCOB B KHUBBIX CHUCTEMAX C
TOYKH 3peH1/1$1 nux KOHKypeHI_[I/II/I, BO3HI/IK3IOHI€I>1 B
pe3ynbTaTe COBMEIIEHHUS MPOIECCOB  Pa3HBIX
THUIIOB, pOJ'IB 6I/IOFGHHBIX 3JICMCHTOB nu nux
CO@}II/IHGHI/II\/'I B ) KMUBBIX opraHmMax

YMmeThb:

MIPOTHO3UPOBATH PE3YIHTATHI (PUZUKO-XUMUUYECKUX
MPOLIECCOB, MPOTEKAIOIIUX B JKUBBIX CHCTEMaXx,
onnpaﬂcr, Ha TeOpeTI/I‘—IeCKI/Ie ITOJIOKCHU A,
MPOU3BOJUTH pacyeTsl (U3UKO-XMMHYECKHIX
napamMeTpoB JUIsl PElIeHUs CUTYallMOHHBIX 3aj1ay;
pemaTL CI/ITyaI_[I/IOHHI)Ie 3a1a4u, OHI/IpaSICI) Ha
TEOPETHYECKUE  TOJOKEHHUS,  MOJCITUPYIOIIHE
(UBUKO-XUMHYECKHUE TPOIIECChI, MPOTEKAIOIINE B

6




KHUBBIX OpraHu3Max; UHTEPIPETHPOBATH
pe3ynbTaThl  JKCIIEPUMEHTOB W HAOJIOCHMIA,
noJib30BaThcss HoMeHkiarypoir IUPAC

Baaners:

MOHSITHWHBIM aIaparoM; (U3NKO-XUMUYECKUM H

MaTeMaTHYeCKHM  ammaparoM JUId  PEIICHUS

CUTYaIIMOHHBIX 3a1a4 51 OITMCaHUs

AKCTICPUMECHTATBHBIX JaHHBIX; HaBBIKAMHU

IMOCTAHOBKH JMar’osa Ha OCHOBaHHH

HCCIIEN0BaHUN OMOJIOrHYECKUX JKHJIKOCTEH.

MIpEABAPUTEIILHOTO

3HaThb: I'0TOBHOCTE K paboTe B
npaBUjla TEXHUKM 0€30IacHOCTH pabOThl B | KOJUICKTHMBE, TOJEPAHTHO

XUMHUYECKHX J1a0OopaTopusix C peakTHUBAMU U
npubopamu;  (HU3UKO-XMMHUYECKYIO  CYIIHOCTh
mponeccoB, NPOUCXOAAIIUX B ) KUBOM OPraHU3Me
Ymern:

I10JIb30BAaThHCSA (1)I/IBI/I‘ICCKI/IM, XUMHWYCCKUM
000py/I0BaHUEM; HHTEPIPETUPOBATH PE3YJIbTATHI
HauOosee pacrpoCcTpaHEeHHBIX METO/IOB
TUArHOCTHKU s BBIABICHUS  MATOJIOTHH,
MIPOU3BOIUTH pacyeTsl o pe3yabTaTam
SKCIIEPUMEHTa;  TOJb30BaThCS  HOMEHKJIATYpOil
IUPAC

Baaners:

MOHSITUMHBIM aImaparoM; (U3NKO-XUMHUYECKUM H
MaTeMaTU4YCCKUM arrapaTom JJISA peICHUA
CUTYallMOHHBIX 33/1a4 ¥ OMUCAHUS
SKCHCPUMCHTAJIBHBIX JAHHBIX

BOCIIPMHUMATH COI[UAIIBHEIE,
STHUYECKHUE,
KOH(eCcCHOHAIIbHBIE U
KYJbTYPHBIE Pa3JIAyuns

OK -8

oduIenpodeccnoHaIbHbIE KOMIIETEHIHH

3HaTh:

OCHOBHBIC  THIIBI
(mpoTonUTUYECKHE,
JINTaHA000MEHHEIE,
BOCCTaHOBHUTEJIbHBIE) B nporeccax
KHU3HEIEATEILHOCTH; MEXaHHU3M NEHCTBHS
Oy(hepHBIX CUCTEM OpraHu3Ma, UX B3aMMOCBS3BIO U
pOIBI0 B TOJJIEPKAaHUHM  KHCIOTHO-OCHOBHOTO
COCTOSTHUSI OpTraHW3Ma; OJJIEKTPOJUTHBIN OamaHc
OpraHu3Ma 4YeJOBeKa; KOJIIMTaTHBHBIE CBOMCTBA
pactBopoB (muddysus, ocMoc, OCMOISIPHOCTS,
OCMOTHYECKOE  JIaBJIEeHHE); pPOJb OHOreHHBIX
DJIEMEHTOB M HMX COCIWHEHUH B  KHUBBIX
OpraHm3Max, MPUMEHCHHE WX COCJAWHCHUU B
MEAWIIMHCKOW TPaKTHKe, (PU3UKO-XUMUUECKYIO
CYITHOCTh IPOIIECCOB, MPOUCXOJAININX B IKUBOM
OpraHu3Me; poib MOBEPXHOCTHO-aKTHBHBIX
BEIIICCTB B JKMBOM OPTaHH3ME; POJIb KOJUIOWIHBIX
BEIIECTB B  JKUBOM  OpraHuU3Me;  CIOCOOBI
BBIPQKCHHS KOHIICHTPAIMH BEIIECTB B pacTBOpax;
CrocoObl TPUTOTOBJICHUS PACTBOPOB  3aJJaHHOM
KOHIIEHTpAIUH.

XUMHYECKHX  PaBHOBECHU
TETEPOTCHHBIE,

OKHCIIUTCIIBHO-

I'OTOBHOCTH peiiaTb

3aga4u

CTAaHIAPTHBIE
npodeccnoHaIbHON
JIEATENLHOCTHA c

HUCIOJb30BaHHEM

WH(OPMAIIUOHHBIX,
oubanorpaduyecknx
PECYpPCOB,
Ouonoruyeckon
TEPMHUHOJIOTHH,
MH(POPMAaIMOHHO-
KOMMYHHKAITHOHHBIX

u YIeTOM
TpeOOBaHUI

MEINKO-

TEXHOJIOTUH
OCHOBHBIX

MH(OPMaLMOHHON
0e30macHOCTH

OIlIK-1




YMmerTh:

[10JIb30BaATHCSA yueOHoM JIUTEPATYPOH,
CIPAaBOYHBIMU JaHHBIMHU, CE€Tbl0 MHTEpHET I
npohecCHOHATBLHOM JESITEIIbHOCTH;

MPOTHO3UPOBATh  HANpaBJIECHHWE W  PE3YyJbTaT
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX HpOLIGCCOB U XUMHYCCKUX
MPEBpAILICHUI;  TOJIb30BATHCS  HOMEHKJIATypOu
IUPAC

Baagern:

NOHATUIHBIM anmapaTroM; (hU3UKO-XUMHYECKUM U
MaTeMaTUYEeCKUM  anmapaToM  JUIsl  pElIeHUs
CI/ITyaI_II/IOHHBIX 3a1a4 158 OIIhMCaHusA
AKCIEPUMEHTAIbHbBIX JTaHHBIX; HaBBIKAMH
MIOCTAHOBKH IMPEJIBAPUTEIBHOTO JUAarH03a

3HaTh:

npaBuia pabOTbl U TEXHUKH O€30MaCHOCTH B
XUMHYECKOW  maboparopuu mpu  pabore ¢
npuOopaMy M peaKTUBAMU; TCPMOJIUHAMUICCKUE U
KMHETUYECKHE  3aKOHOMEPHOCTH  MPOTEKAHUS
XUMUYECKHX H  OMOXMMHYECKHX  IPOIIECCOB;
CBOIiCTBA  BOABI W BOJHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB, 3ekTponutoB, BMC, I[IAB u
KOJUTOMJIHBIX PAcTBOPOB; AJIEKTPOJIUTHBIN OanaHc
OpraHu3Ma 4eJOBEKa, KOJUIMTaTHBHBIE CBOMCTBA
pacTBOpPOB; OCHOBHBIE THUIBI PAaBHOBECUH U
IIPOLIECCOB KHU3HEIEATSIILHOCTH:
MPOTOIUTHYECKHE, reTeporeHHbIE,
JUTaHIO000MEHHBIE, PEHOKC; (U3NKO-XUMHUYECKHE
OCHOBBI TOBEPXHOCTHBIX SIBICHUH U (HaKTOPHI,
BIMSIONIME Ha  CBOOOJHYIO  ITOBEPXHOCTHYIO
SHEPIHUI0, 0COOEHHOCTH a/ICOPOLIMK Ha Pa3JIMYHbIX
rpaHunax pasgena ¢as; OCOOEHHOCTH (U3UKO-
XUMHUH  JUCHEPCHBIX CHCTEeM U  pacTBOPOB

OMONOIMMEpPOB; CIIOCOObI BBIPaXECHUS
KOHIIGHTPAllMM BELIECTB B pacTBOPax, CHOCOOBI
IPUTOTOBJICHUS pacTBOpoB 3aJJaHHOHN

KOHIEHTpalluu;  (U3UKO-XUMHYECKHE  METOJIbI
aHalM3a B MEOUIMHE  (TUTPUMETPUYECKHUI,
ANEKTPOXUMUYECKH, xpomaTorpaduueckuii);
SaKOHOMepHOCTI/I HpOTeKaHI/IH q)HSI/IKO-XI/IMI/I'-IeCKI/IX
MPOLIECCOB B JKMBBIX CHCTEMax C TOUKH 3PEHUS UX
KOHKYpPEHIIMH, BO3HUKAIONIEH B  pe3yibTaTe
COBMEUIEHUS MPOLIECCOB Pa3HbIX TUIIOB

YMmeThb:

MOJIb30BATHCS (buznuecKuM, XUMHYECKHM
000pyI0BaHWEM; MPOU3BOIUTH pPacyeThl (U3UKO-
XUMHYECKHUX napaMeTpoB JUTSt perieHus
CUTYaIIMOHHBIX 3a/1ay; MIPOTHO3UPOBATH

HalpaBJIeHUE U Pe3yNbTaThl (PU3NKO-XUMHUYECKHX
IpOLECCOB, W  XUMHYECKHX  IpeBpaLICHHUM
OMOJIOTUYECKH Ba)KHBIX BEIECTB; IPOU3BOIHUTH
(bU3UKO-XUMHYECKHE W3MEPEHUS,

I'0TOBHOCTBL K HMCIIOJIb30BAHUIO
OCHOBHBIX (hU3HKO-

XMMHYECKNX, MaTEMaTHICCKUX
H_MHBIX €CTECTBECHHOHAYYHBIX
NOHATHMA W METOJOB _ IIpH
pelIeHuy  IpoheCCUOHANIBHBIX
3amaq

OIIK -7
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XapakTepU3ylolue TE€ WM WHBIE CBOMCTBA
pacTBOpoB, CcMeced W JIPYI'HX  OOBEKTOB,
MOJICIIUPYIONIUX BHYTPEHHUE CpEIbl OpraHu3Ma;
UHTEPIPETUPOBATH pe3yabTaThl HauoOoee
pacpoCTpaHEHHBIX METOJOB JTHUArHOCTHKH IS
BBISIBJICHHUSI TIATOJIOTHH; TIOJIb30BAaThCA Y4COHOM
JUTEPATYpOH;  TOJB30BAThCI  HOMEHKIIATYpPOU
IUPAC

Baanern:

MOHATUHHBIM anmapaTtoM; (U3UKO-XUMHUYCCKUM H
MaTeMaTUYeCKUM  amnmaparoM  JJis  pelIeHUs
CUTYaIIMOHHBIX 3a1a4 u OIKMCAHHA
AKCIIEPUMEHTAIIbHBIX JIAaHHEBIX HaBEIKAMH
MMOCTAaHOBKM  TMPEIBAPUTEIBLHOTO JWarHo3a Ha
OCHOBAHHMH HCCIICIOBAaHHI OHOIOTHYCCKHX
JKUIIKOCTEH.

3Hath:

XHUMHKO-OUOJIOTUYECKYIO  CYITHOCTh  IIPOIIECCOB,
OPOUCXOJSAIIUX B JKMBOM  OpraHu3Me  Ha
MOJIEKYJISIPHOM M KJIETOYHOM YPOBHSX; (U3UKO-
XUMHUYECKHE TEOpPETUYECKHE OCHOBBI
OuosHepreTuky,  (aKToOpbl,  BIMAIOIIME  HA
IpOoTeKaHWe OMOXMMHUYECKHUX IPOLIECCOB; aClEKThI
BOKHEHIIMX  OMOXMMMYECKMX  IPOLIECCOB U
pa3IUYHBIX BHJIOB TOMEOCTa3a B OPraHU3ME;
MEeXaHu3Mbl  JeictBus  OyepHbIX  CUCTEM
OopraHM3Ma, HUX B3alUMOCBS3b U  poilb B
NOAJEPKAHUU  KUCIIOTHO-OCHOBHOI'O ~ COCTOSIHUSA
OpraHu3Ma; 3aKOHOMEPHOCTH MPOTEKaHUsl PU3UKO-
XUMHUYECKHX IPOLIECCOB B JKMBBIX CHCTEMAaxX C
TOYKHM 3PEHHS UX KOHKYPEHLMH, BO3HHMKAIOUIEH B
pe3ynbTare COBMEIIEHMsSI IPOLECCOB  Pa3HBIX
TUIOB; pOJb OWOTEHHBIX JJIEMEHTOB M HX
COEIMHEHUH B )KUBBIX OpraHu3Max

Ymers:

IPOTHO3UPOBATh Pe3ybTaThl (PU3UKO-XUMHUUECKUX
IIPOLIECCOB, NMPOTEKAIOIIUX B JKUBBIX CHUCTEMAX,
ONMMpasicb  Ha  TEOPETUYECKUE  IOJIOKEHUS;

H0JIb30BaThCS (busznyueckumM, XUMHYECKIM
0o0OpyIOBaHUEM;  TPOM3BOIUTH  pacueTsl IO
pe3yibTaTtam SKCIIEPUMEHTA u ¢buzuko-
XUMHUYECKHX napaMeTpoB L peleHus

CUTYalMOHHBIX 3aJa4; pellaTb CUTYallMOHHBIC
3aaa4u, OIMHPAACh Ha TCOPETHYCCKUC IMOJIOKCHUA,
MOACIINPYIOIINEC (1)I/IBI/IKO-XI/IMI/IquKI/IC IMPOLECCHhI,

TIPOTEKAFOIINE B KHUBBIX OpraHu3Max;
UHTEPIPETHPOBATH pe3yabTaThI Haunboee
pacIpOCTpPaHEHHBIX METOJIOB JTMAarHOCTUKU IS
BBISIBIICHUS NaToJIOTUH; M0JIb30BaThCS
HoMeHKkatypoi IUPAC

Baaners:

MOHITUMHBIM anmnapaTtoM; (U3UKO-XUMHYECKUM H

CrocoOHOCTE K OLICHKE

(bU3MOJIOTHYECKUX COCTOSIHHI
U IIaTOJOTMYECKUX IIPOILIECCOB
B_OpraHM3M€ YEJIOBEKA JUId
penieHus mpodecCuoHaIbLHBIX

3aaaq

OIIK -9
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MaTeMaTHYCCKUM arrmapaTom JUISA PEICHHUA
CUTYallMOHHBIX 3aaa4 )41 OIIMCaHuA
OKCIICPUMCEHTAJIBHBIX JaHHBIX HaBbIKaMH
IIOCTAaHOBKHU JuarHosa Ha OCHOBAaHUH

HUCCIIEIOBAHNN OMOJIOTHYECKUX JKUIKOCTEM.
MIpEABAPUTEIILHOTO

4. CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIUILIUHBI

4.1. OO0masi TpyA0eMKOCTb TUCUHUILIMHBI COCTABJIsIET 3 3a4YeTHbIE eINHUIIbI,
108 yacos.
No | Pazgen yueOHOM AUCIUIUIUHBI Bunpr  yueGHOM | DopMbl TEKYILEro
/1 paboThI, BKIIOYAsl | KOHTPOJS YCIIEBAEMOCTH.
= camoctosiTenibHy | dopMa  IPOMEKYTOUHON
§ 10 paboTty | arrecTanuu
% % CTYJICHTOB u
g ;) TPYJOEMKOCTh (B
8| 3 qacax)
3 = S
= B | LE| &
= B O ¢
1 VYyenue 0 pactBopax. | 1 | 1-11, 8 |30 21 | YcrHas (ompoc, AOKIazbl);
OCHOBHBIC THUIIBI XMMHYECKUX 18 pPaKTHIeCKast
paBHOBECHIl M MPOIECCOB B (BBITIOJTHEHUE
KHU3HECITCILHOCTH. 1ab0paTOPHBIX pabor);
OUChbMEHHAas (KOHTPOJIbHbBIE
BOIIPOCHI, pEIIEHUE 3a]1aY)
2 Du3nKo-XUMHA 112,18 |2 3 3 YcTHas (ompoc, AOKIaIbI);
MMOBEPXHOCTHBIX  SIBIICHUH B paKTUIeCcKast
(YHKITMOHUPOBAHUM  YKHUBBIX (BBITIOJIHEHUE
OpPraHHU3MOB 1a00paTOPHBIX pabor);
TECTOBas
3 Omsuko-xumusi  aucnepcHeix | 1 | 13-14, | 4 7.5 3.5 | YcrHas (ompoc, AOKIIaIb);
cucTeM B (DYHKIIMOHUPOBAHHH 16, 18 IIpaKTHYeCcKast
KUBBIX OPTaHU3MOB (BBITTOJTHEHUE
1a00paTOPHBIX pabor);
nUChbMeHHas (KOHTPOJILHBIC
BOMPOCHI, peLICHHE 3a/1a4)
4 CsoiicTBa pactBopoB BMC 1 |15-16, |2 7.5 2.5 | YcrHas (ompoc, AOKIIaIb);
18 IpaKkTUyecKast
(BBITIOJIHEHUE
1a00paTOPHBIX pabor);
nuchbMeHHas (KOHTPOJIbHBIC
BOIPOCHI, pEIICHHE 3a/1a)
5 DJIEMEHTBI xumudeckon | 1 | 17-18 | 2 3 3 Ycrnas (ompoc);
TEPMOJTUHAMHUKHN ¥ KHHETHKU MUChMEHHAs (penreHne
3a/1a4)
6 [Mpomexxyrounast arrecramus | 1 | 18 - 3 3 YcrHas (ompoc);
(3auer) nucbMeHHas (KOHTPOJIbHBIE
BOTIPOCHI, peleHue
CUTYAIIMOHHBIX 3a]1a4)
Hroro 1 |18 18 | 54 36
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4.2. TemaTH4eCKNH IJIAH JeKINI

No | Tema Llenu u 3amaun ConepxaHue TeMbI Yacel

1 CsoiicTBa O3HaKOMUTE C HOHATHEM CBoiicTBa BOJIEI Kak | 2
pacTBOpPOB pactBop, CBOWCTBaMH | paCTBOPUTEIIS. CaoiicTBa

BOJbl KaK PacTBOPUTENS, | PACTBOPOB CIAOBIX U CUIIBHBIX
JIEKTPOJIUTHBIM OAJTaHCOM | AJIEKTPOJIHMTOB. Teopus
OpraHu3Ma 4YeJOBeKa, C | AIEKTPOIUTUYECKOM
OCHOBHBIMH  TIOHSTUSIMHU | TUCCOILMALIAN Appennyca.
Teopuit c1a0bIX u | Crenenp JTUCCOITUAITHH.
CHJIBHBIX  DJIeKTponuTOB. | KoHCcTaHTa nucconuanuu. 3aKoH
[To3HakOMUTH CTYAEHTOB C | pa3BeneHus OcTBaibaa.
KOJUIUTaTUBHBIMU DNIeMEHThI TEOpUH Jebas-
CBOMCTBaMHU  pacTBOPOB | XIOKKEJs. HNonnas cuia
HEAJIEKTPOJINTOB U | pacTBOpA. Koaddunment
ANEKTPOJIUTOB. AKTUBHOCTH M €ro 3aBUCUMOCTH
OT MOHHOM CHUJIBI pacTBOPA.
KonnurarusHuseie CBOMICTBa
pacTBOPOB  3JIEKTPOJIMTOB U
HEDIIEKTPOIUTOB. 3aKoHbI Payns u
Bant-T'odda. N3otonnueckuit
K03 puIueHT. Huddysus,
ocMoc, OCMOJISIPHOCTb,
OCMOJISUITBHOCTb.
N3oTOHMYECKHE, TUITOTOHHYECKHE
U THUIEPTOHUYECKHUE PACTBOPHI,
UCTIOJb3yeMbIe B MenuiuHe. Poib
OCMOTHYECKHX SIBJICHUN B
(U3MOIOTHYECKUX MTPOIIeccaX.

2 [Tporonutuyecku | O3HAKOMUTH C PUZUKO- OcHoBHbIE MOJIOXKEHUs | 2
€ paBHOBECHsS] U | XHUMHUYECKOI HIPOTOJIUTHYECKOM TEOpHUHU
MIPOLIECCHI CYLIHOCTBIO (Teopuu bpencrana-Jloypn)

MPOTOJIUTUYECKUX KUCJIOT U OcHOBaHMi. VloHHOE
IPOLIECCOB, MPOU3BENCHNUE BOJIBI, pH
MPOUCXOJIAIINX B )KUBOM | PACTBOPOB KHUCJIOT U OCHOBaHMH.
OpraHusMe. Bonopoausie MoKa3aTesn
OMOJIOTUYECKHUX Cpel.
[lonatue OydepHBIX pacTBOpPOB,
KJIacCU(pUKAIIHS KHUCJIOTHO-
OCHOBHBIX Oy(epHBIX cHCTEM,
MexaHu3M OydepHOro neicTBus.
3oHa OydepHOro mAeWcTBUA W
OydepHast eMKOCTb.
Bydepusie  cuctemMbl  KpOBH.
[loHATHE O KHCIOTHO-OCHOBHOM
COCTOSIHUM OpraHu3Ma.

3 ['eteporennsie 1 | O3HAKOMUTH C PUIUKO- Koncranra pacTBOPUMOCTH. | 2
JUTaHJOOOMEHH | XUMHYECKON CYIIHOCThIO | Y CIOBHS o0Opa3oBaHUs 51
bI€ PAaBHOBECHS U | TETEPOTCHHBIX H pacTBOpeHUs 0CaJIKOB.
MIPOLIECCHI JIUTaHJ00OMEHHBIX I'ereporennsie MIPOLIECCHI,

IIPOLIECCOB, MpoTeKalollue B OpraHu3Me B

MMPOUCXOAAIINX B JKUBOM

HOpMC n IIaTOJIOTHUH.
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OpraHu3Me. [Ipumenenue peakuuii
OCAXKJIEHUSI B  KIMHUYECKOM
aHanuse.
Koopaunanuonnas Teopus
Bepnepa. Ilpupona xumumyeckoid
CBSI3U B KOMILJIEKCHBIX
coenuHeHusx.  [lonupeHrarHble
JIUTAH/BIL. XenaTupoBaHue.
Y CcTOWYHUBOCTh KOMILIEKCHBIX
COCIMHEHU I B pacTBopax.
Koncranra HECTOMKOCTHU
KoMIUIekca.  JluranmooOMeHHBIE
IpoLeCcChl,  IMPOTEKAIIIUE B
OpraHu3Me B HOPME U MaTOJOTHUH.
Toxkcuueckoe IelCTBUE COJIEH
TSDKEJIBIX METAJUIOB. AHTHUJIOTHI.
DIEeKTPOIHBIC [To3nakomMuTh ¢ | Mexanusm BO3HUKHOBEHUS
MPOLIECCHI OCHOBHBIMH TMOHSATHUSIMU U | 3JIEKTPOJHOTO NOTEHIIMAJIA.
AIEKTPOXUMHUYECKIUM DIEeKTPOIbI CpaBHEHUS u
METOJOM aHaJIu3a. onpenenenuss pH  pactBopoB.
VYpaBHeHHe HepHncra.
I'aneBaHMYECKUA 3JIEMEHT.
[Torennmomerpus.
DU3BUKO-XUMHUS PaccmoTrpers  ocHoBHBIE | [loBEpXHOCTHBIE SIBJICHUSL.
MOBEPXHOCTHBIX | TIOJIOXKCHUS teopun | IloBepxHocTHas SHEprus.
SBJIICHUI B | aACOpOLMOHHBIX sBJIcHUH | IIOBEpXHOCTHOE HATSHKEHHE U
(GYHKIIMOHHUPOBA | TIO3BOJISIOLIUX MOHATH | (AKTOPBl BIMSIONIME HA HETO.
HUU JKUBBIX | (DU3UKO-XUMHUYECKHE duznueckuit CMBICIT
OpraHU3MOB OCOOCHHOCTH  CTPOEHUS | IOBEPXHOCTHOI'O HaTSDKEHUS.
MeMOpaH, cymHocTh | IIoBepxHOCTHAS AKTHUBHOCTb.
MOBEPXHOCTHBIX  siBiicHui | [IpaBuio Hroxno-TpayoOe.
U poNib IOBEPXHOCTHO- | AZICOPOIIMOHHBIE PaBHOBECHS Ha
AKTMBHBIX  BEIIECTB B | HOJBMXKHBIX TpaHMUIAX pasjelia

JKUBOM OpTraHHU3ME

¢bas. N3otepma aacopOuuun
['n60ca. AnicopOuoHHbIE
paBHOBECHS M TPOIECCH Ha

HCTIOABMIKHBIX I'paHUIAX pasciia
(1)8.3. dusnyeckas U XUMHYECKas

azicopoIusi. XemocopOrusi.
YpaBHeHue Jlenrmropa.
AncopOnusi Ta3oB Ha TBEpAOU
MTOBEPXHOCTH. MounexkyinsipHas,
HMOHHAas nu HOHOOOMEHHas
aacopbuuu. IlpaBuno Ilanera-
®dastaca. OCHOBBI aICOPOITMOHHON
Tepanuu, reMocopOIuy,
MIpUMEHEHNE B MEIUIINHE
HMOHUTOB.
DU3BHKO-XUMHUS O3HakoMuUTh ¢ | Knaccudukanus JIACIIEPCHBIX
JUCIIEPCHBIX OCHOBHBIMM  INOHATHAMM, | cucteM. llomydeHune u oumcTKa
CUCTEM B | Kiaccuukanuei, KOJUIOUHBIX pacTBOPOB.
(GYHKIMOHMPOBA | MOJydyeHHeM, O4MCTKON u | AucneprupoBanue. Pusnyeckas u
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HUU YKUBBIX
OpraHu3MOB

CBOWMCTBAMH JTMCIEPCHBIX
CHUCTEM.

XUMHYECKast
Hnamms,
yAbTpadUIbTPALIUSL.
XUMHUYECKHE
(yHKIIMOHUPOBAHUS
UCKYCCTBEHHOH MOYKH.
CBoiicTBa qUCTIEPCHBIX CHCTEM.
MonekynasipHO-KMHETUYECKHUE:

KOHJICHCAITHS.
3JIEKTPOIUAIINS,

dusuko-
MPUHIIUIIBI

OpOYHOBCKOE JIBUKCHUE,
muddy3us, OCMOTHYECKOE
JTaBJICHHUE.

Onruyeckue CBOMCTBA:
pacceMBaHHEe  CBeTa (3akoH

Penes). OnanecueHrusi.
DNEeKTPOKUHETUYECKUE CBONCTBA!
3JIEKTPOOCMOC, JJIEKTpodopes,
INoTCHOaJI TEUYCHUsA, ITOTCHIHAJI
ceMMEHTAIUH.

DU3UKO-XUMUSA
JIUCTIEPCHBIX
CUCTEM B
(yHKIIMOHHUPOBA
HUU KUBBIX
OpraHU3MOB
(mponomxeHue)

O3HaKoOMUTh co
CTPOCHUEM  KOJUIOMJHOM
YaCTULbI. Y CTOMYUBOCTHIO
31 KOAryJsiquen
KOJUJIOUJIOB. Ponbro
KOJUIOUJIHBIX BEIIECTB B
YKUBOM OpraHU3Me

CrpoeHue KOIOMAHOW YaCTHIBI.
Murnenna. 3apsin u
3JEKTPOKUHETUYECKUN
MOTEHIINAI KOJUJIOMTHOM
YaCTHIIBL. 3aBUCUMOCTD
INEKTPOKUHETUYECKOTO
NOTEHIMaJa  OT  Pa3JIM4YHbIX
(hakTopoB.

YCTOWYMBOCTE M KOAryJsLus
KOJUIOM0B. Buabsl u  QaxrTopsl
YCTOWYUBOCTH. Teopus
ANEKTPOJIUTUYECKON KOATyJISIIIUHU.
Ilopor koarymaumum W  €ro
onpezaenenue, npaswio Lynbie-
lapau.
Kommongurie
o0pa3oBaHHbBIE
AKTUBHBIMH

CUCTEMBI,
MOBEPXHOCTHO-
BEIIICCTBAMH.
PactBopbI JIETEPreHTOB,
JKCECITYHBIX KHUCJIIOT.
Muriennoobpa3oBaHue B
pactBopax I[IAB. Omnpenenenue
KPUTUYECKOU KOHIICHTpAIUU
MHUIIEIII0O00Pa30BaHUS.
JIumocomsl.

MBI,

CaoiicTBa
pactBopoB BMC

O3HaKOMHTH co
CBOMCTBaAMH pacTBOpPOB
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHMH.

OcobGennoctu pactBopenuss BMC
KaK CJEJICTBUE HUX CTPYKTYpHI.
Mexannsm HaOyxaHHs "
pactBopenuss BMC. 3aBucumocts
BEJTMYHUHBI HaOyxaHUs oT
pa3IUYHbIX (baxTopoB.
AHOMaNbHas BS3KOCTh PacTBOPOB
BMC. Vpasuenue llltayaunrepa.
OcMoTHYECKOE JaBJICHUE
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pacTBOpOB OMOIIOIMMEPOB.
YpaBHeHue [Mannepa.
MemOpanHoe paBHOBecHE
JloHnnana.

VYcroituuBocts pactsopoB BMC.

BricanuBanue. Henarypanusi.
Koanepaumss u ee poiap B
OHOJOTUYECKIX CUCTEMaXx.

3actynHeBanue pactsopos BMC.
CBolicTBa CTyJIHE: CHHEPrU3M U
TUKCOTPOIIUS.

Xumuaeckas
TEPMOJIMHAMUKA
A XUMHYECKas
KMHETHKA

Ilo3nakoMUTH c
OCHOBHBIMHM  ITOHSITHSIMHU
TEPMOTMHAMHUKH.
Paccmorpers  Bompoc 0
MPUHIUITHATIEHOU

BO3MOKHOCTb ITPOTEKaHUS
pa3IMYHBIX  IIPOLECCOB.
VACHUTH 3aKOHOMEPHOCTH

nporiecca oOMeHa
opraHusma c
OKpYyXarolen cpenou

SHEPruel U BEIIECTBOM,
T.e. OMOPHEPreTHMKH U
romeocrasa. M3y4nts

3aBUCUMOCTh CKOpPOCTH
XUMHUYECKUX PEAKLIUN OT
pa3nuyHbIX  (HaKTOPOB U
MEXaHU3MBbI PEaKIIHil.

[Ipenmer XUMHUYECKOH
TEPMOIMHAMHUKH. Tunel
TEPMOJMHAMHYCCKAX CHCTEM H
nporeccoB. OCHOBHBIC TOHSATHUS
TEPMOAMHAMHUKA — BHYTPCHHSS
SHEpTHs; TeIioTa M pabora Kak
(hopMBI TIepe1aun SHEPTHH.

[epBblif 3aKOH TEPMOAMHAMUKH.
OHTaNbIHUS. CranpapTHble
SHTAJIbIIUU o0Opa3oBaHUs u
CropaHus BellecTB. 3akoH ['ecca.
BTopoii 3aKOH TEpMOJMHAMMKH.

Outpornus. Oueprusi  ['ub0ca.
Kpurepuun paBHOBECHS U
HaIpaBJICHUS
CaMOIIPOU3BOJILHOTO
MPOTEKaHUS IPOLIECCOB B
3aKpPBITBIX CUCTEMaX.
DK3eproHNYECKUe u
SHJECPrOHUYECKUE IIPOLIECCHI,
MIPOTEKAOIIKE B OPTaHU3ME.
TepMonnHaMuka  XMMHUYECKOTO
paBHOBECHS. IIpoueccsl
oOparuMble U HEOOpaTUMBIE IO
HaIpPaBJICHUIO. KoncTanTsl
XUMHYECKOTO paBHOBECHSI.
[IpornosupoBanue CMEILEHUS
XUMHYECKOT0 paBHOBECHSI.
CranuonapHoe COCTOSIHHE

JKUBOT'O OpraHu3Ma.

[IpenMer W OCHOBHBIE TOHSATHUS
XUMHYECKOH KUHETHKH.
XuMHuueckas: KHHETHKA KaK
OCHOBA JUI U3YYEHHUS CKOPOCTEH
U MEXaHU3MOB OMOXMMHUYECKHUX
nporeccoB. CKOpPOCTh PEAKIIHU.
3aBHCUMOCTh CKOPOCTH PEaKIHH

OT  KOHUEHTpallMd PEearcHTOB.
Koncranrta CKOpOCTH.
Kunernueckue ypaBHEHUS
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peakuuii.  Ilopsimok  peakuumu.
[Iepnon nonynpespamnieHus.
3aBUCUMOCTb CKOPOCTH PpEaKLUU

oT TeMIepaTypsl. Teopus
AKTUBHBIX COYZlapCHUH.
OHepreTudecKkuit npoduiib

peakuuu; OHHEeprusi aKTUBAIUY;
ypaBHeHue Appenuyca. [lonsitue

0 Teopuu MEPEXO0THOTO
COCTOSIHUSI.

Karanus. I'oMmoreHHbIH,
reTeporeHHbIN KaTajius.
OHepreTudecKkuit npoduib
KaTaIUTHYECKOI peaxium.
[TonsiTne 00 WHTHOUTOpAX,
IPOMOTOPAX, aKTUBATOpax.

Oco0eHHOCTH  KaTaJIMTHYECKOMH
AKTUBHOCTH (hepMeHTOB.
VYpaBHenne Muxasznuca-MeHTEH.
XumMuyeckass ~ KHHETHKA  Kak
OCHOBa JIJIsl U3YYEHHUSI CKOPOCTEH
U MCXaHU3MOB OHOXHMHYECKHUX
MPOIIECCOB.

Hroro

18
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4.3. TemaTnueckuii MyiaH JadopaTOPHBIX 3aHATHH

No | Tema emn u 3anaumn CopnepxaHue TeMbl CryneHnt noyokeH 3Hath | CTyneHT nomxkeH | Yacel
YMETh
1 |IIpaBuna pabGotel B | O3HAKOMUTH C MpaBwiiaMu | TexHUKA 6e3omacHoctu | [IpaBuia TexHuku | [IpousBoaute pacuersl | 3
XUMHUYECKON TCXHUKM  0€30macHOCTH | pabOTBl B XMMHUYECKHMX | Ge30macHOCTM M pPaboThl B | PU3MKO-XMMHYECKHX
naboparopun. CriocoObl | IpU MPOBEICHUN (U3UKO- | TadOpaTOPHSIX. XHUMHYECKUX JabopaTopusx | 1apaMeTpoB
BBIaXCHAA XUMHYECKHUX Pemenue 3a1a4 H3 | ¢ peakTHBAMHU H MPHOOPAMHL. (paccuuThIBaTH
KOHLEHTpalui AKCIIEPUMEHTOB. BBIPQXEHHE  KOHLEHTpaUun KOHLEHTpPALuU
pacTBOPOB. N3yuuts OCHOBHBIE | PacTBOPOB. Crioco0bl BBIPAXKCHUA | pacTBOPOB,
CHOCOOBI BBIPaKEHUS KOHIICHTPALHi PaCTBOPOB. [IEpECUYUTHIBATH Cc
KOHLEHTpaLUi pacTBOPOB OJIHOTO BUJA
u €IV HUILIBI ux KOHLEHTpALuU Ha
onpezaenenus. Hayuntecs JpYrof, pacCUUTHIBAThH
paccunuThIBaTh KOJIMYECTBA
KOHLEHTpAallUld U BECTH KOMIIOHEHTOB JUIs
IIEpPEeCUYETHl C OJHOTO TUIA IPUTOTOBJICHUS
KOHIIEHTpAllUU Ha JIPYrOH, pacTBOpOB).
a TaKXKe PpacCUUTHIBAThH [Tonb3oBarbest yueOHOM
KOJIMYECTBA KOMIIOHEHTOB JUTEPATYpPOU.
TUISL IIPUTOTOBJICHHUS [Tonb3oBatbes
pPacTBOpPOB. Homenknarypoit IUPAC.
2 | IlpuroroBnenune Hayuutbcs monb3oBatbes | Brimonnenue nabopaTopHbIX | CriocoOsbl BbIpakeHus | [Ipon3zBoauTe pacuers | 3
pacTBOpOB pa3sHBIMU | apEOMETpPaMH, pabor: IPUTOTOBJICHUE | KOHIIGHTPALMU BEIIECTB B | GU3UKO-XUMHUYECKUX
METOJaMHU. aHAJIMTUYECKUMHU BECAMM, | PaCTBOPOB pasHbBIMHU | pacTBOpax, crocoObl | mapaMeTpoB
XUMHYECKON MEPHOH | METOJIaMH. MPUTOTOBIIEHUSI  PAacTBOPOB | (pacCUUTHIBATH
Mocyaod ¥ TOTOBUTh 3aJlaHHOM KOHIIEHTpaIUH. KOJIMYEecTBa
pacTBOPBI. KOMIIOHEHTOB TUIS
MIPUTOTOBJICHUS
pacTBOpOB),
[Tonws30BatbCs
du3ngecKum u
XUMHUYECKUM
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o0opymoBaHueM

(apeomeTrpamu,
XUMHYECKON MEpHOMI
MOCY/10#), TUTS
MPUTOTOBJICHUS
pacTBOpOB pa3HbIMU
METOJaMH.
KonnuratuBaeie PaccmoTpeth Nzyuenune 3akona Payns u | CiocoOsl BbIpaxkeHus | [Ipou3BoauTh pacuersl
CBOICTBa pacTBOPOB. IIPaKTUYECKOE ero OMOJIOTHYECKOTO | KOHLIEHTPAIM PacTBOPOB. (U3UKO-XUMHUYECKUX
MIPUMEHEHHE 3aKoHa | 3HaueHus. CraeacTBuss U3 | DIEKTPOJIUTHBIN OanaHc | mapameTpoB JUTSt
Payns u cnmenctBuii w3 | 3akoHa Payns (mpuuuMHBI UX | OpraHU3Ma YEJIOBEKA. | PELICHUs
HEro. BO3HUKHOBEHUS, KonnuratuBHble  CBOICTBA | CUTyallMOHHBIX  3ajay
IIPUMEHEHUE). pPacTBOPOB  HEAJIEKTPOJIUTOB | (PACCUUTHIBATD
Pacuer TemmniepaTyp KMIEHUS | U 3JEKTPOJUTOB.  3aKOH | TEMIlepaTypy
Y 3aMep3aHus pacTBOPOB. Payns u ero Guosnormyeckoe | 3amep3aHus u
3HauCHUE. TEMIEpaTypy KUIEHUS
pactBopa).
[Tonp3oBaTbCs
HomeHkiarypoii IUPAC.
Konnurarusasie Paccmotpets Pacuer ocmotuueckoro | Komnurarusuele — cBoiictBa | [Ipom3BoauTh  pacyersl
CBOMCTBA pacTBOPOB | MPAKTHYECKOE JABJICHUSI U OCMOJISIPHOCTH | paCTBOPOB (HEIIEKTPOIUTOB | GUBUKO-XUMHUECKUX
(mpoJoKEeHHe). IIPUMEHEHNE 3aKOHA | paCTBOPOB. BrinonHeHue | 1 3NIEKTPOIUTOB, PACTBOPHI | TAPAMETPOB JUTSt
Bant-T'odda ISt | TabopaToOpHBIX paboT: poct | (Kakue u 3a4eM), | perieHus
MOJIEKYJISIPHBIX PAaCTBOPOB | «MCKYCCTBEHHOMU KJIETKW | IPUMEHSIOIINECS B | CUTYallUOHHBIX  3aja4
u pactBopoB | TpayOe; JPEBOBUJIHOE | MEIMLIMHE B 3aBUCHMOCTH OT | (pacCUUTHIBATh
JIEKTPOJIUTOB. oOpa3oBaHHe. nux OCMOTHYECKOTO | OCMOTHYECKOE
JABJICHUSA). CriocoObl | 1aBieHMHE,
BBIPDQXKEHUSI KOHILIEHTPALUWA | OCMOMOJIIPHOCT,

pacTBOpPOB.

ONEeKTPOIUTHBIN Oananc
opraHusma 4eJI0BEKa.
IIpaBuna TEXHUKHU

0e30macHOCTH U paboThl B

CTEMNEeHb JTUCCOIHAINN).
Pematp cuTyalimoHHbBIE
3a/a4l, ONHUPAsCh Ha
TEOPETUIECKHE
MIOJIOKEHU,
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XUMHAYECKHX JITAa00paToOpusX | MOJECIUPYIOIINE
C peakTUBaMu M NpubopamMu. | GU3NKO-XMMHUUYECKHE
IPOLIECCHI,
IIPOTEKAIOIUE B KUBBIX
OpraHusmax
HuTepnpetnpoBaTh
Ha0Jro1aeMoe sIBJICHUE B
xoze 71a00paTOPHBIX
pabor.
KonnyecTBeHHbIE N3yunts ocHoBHble | Kimaccudukamust pactBopoB | CBolcTBa BOJBI M BOIHBIX | [Ipom3BoauTh  pacueTsl
XapaKTepUCTUKU II0JIO>KEHHUS U | 21eKTposuToB.  OCHOBHBIE | PACTBOPOB HEAJIEKTPOJIUTOB, | (PU3UKO-XUMHUUECKUX
pacTBOpOB  CIAObIX U | KOJUYECTBEHHBIE MIOJIO)KEHUSI TEOPUU CJAObIX | 3JIEKTPOIUTOB apaMeTpoB JUIst
CHJIBHBIX 3JIEKTPOJIUTOB. | XapaKTEPUCTUKU TEOPUH | DIEKTPOJIUTOB  AppeHuyca. | (kjaccuukalus pacTBOPOB | PELICHUS
Texkymasi arrecTanmsi | cIalObIX anekTpoauToB | MonHoe nmpousBeneHue Bojabl | EeKTpOIUTOB.  OCHOBHBIE | CUTYallUOHHBIX  3ajay
1o TeMaM Appennyca U CWIBHBIX | U pH, cTeneHb M KOHCTaHTA | MOJIOXKEHUS u | (paccuuThHIBaThH pH,
«KoHuenrpanus anekTponutoB  [lebas JMCCOLIMALINY, (bakTophbl, | KOJINYECTBEHHBIE CTENEeHb U KOHCTAHTY
PacTBOPOB. XIOKKETI. Hayuutscs | BIusione Ha 3Tu XapaKTepUCTUKU TEOPHHU | JUCCOIMALUU  cIaldbIX
KosusmrarusHsble pacCUMTHIBATH pH | BennuuHBL OcHOBHBIE | c1a0BIX JJIEKTPOJIUTOB | AJIEKTPOJINUTOB,
CBOICTBA PACTBOPOB» | CWIIBHBIX U clIabbIX | MOJIOKEHHsI TEOPUM CUIIbHBIX | AppeHHyca M CHJIBHBIX | aKTUBHOCTb,
3JIEKTPOJIUTOB, CTENIEHb U | AJeKTpoauToB  [ebass  — | anekTponutoB  Jlebas KodpurmeHT
KOHCTaHTYy JHCCOLMALMU | XFOKKES. Pacuer | Xtokkens, a Takxke (akTopbl, | aKTUBHOCTH,  HMOHHYIO
ClabbIX  DJIEKTPOJIMTOB, | HEKOTOPHIX  XAapaKTEPHUCTUK | BIUSIOIINE Ha 3TH | CUIlY pacTBOpoOB
HNOHHYIO CUILy, | PACTBOPOB  3JIEKTPOJIUTOB: | XapaKTepUCTUKU. DOpMynbl | CHIBHBIX
ko3¢ duLreHT akTUBHOCTH | pH, cTenmeHn W KOHCTaHTHI | s pacdyera pH, cTeneHu U | JIEKTPOJIUTOB).
U aKTUBHOCTb PACTBOPOB | JIHUCCOLIMALIMH. KOHCTaHTBl  Aucconuanuy, | [IpousBoauts pacuers
CHJIBHBIX AJIEKTPOJIUTOB. Pacyer  akTuBHOCTH U | aKTUBHOCTH, KO3 puirenTa | pU3nKO-XUMHUYECKUX
IIpoBeputh 3HAHUS | HOHHOW CHJIBI PaCTBOPOB. AKTUBHOCTH, MOHHOW CWJIBl | ITapaMeTpPOB TUIS
cTyneHToB 1o TeMaM | KonTponbHass paboTa 10 | pacTBOPOB). OcCHOBHBbIE | peleHus
«KoHueHTpanus TeMaM «KoHueHTpaius | TUIbI XUMHYECKHX | CUTYyallHOHHBIX  3a/1a4
pacTBOpPOB. pactBopoB. KommratueHsle | paBHOBECHU (ocHOBHBIE | (pacUUTHIBATh
KomuratuBHble CBOMCTBa | CBOWCTBA PACTBOPOB» MOHATHSI TEOPUM PACTBOPOB, | KOHLIEHTPALUH,
pacTBOPOB 3aKOHBI, OIHCHIBAIOIINE | OCMOTHYECKOE
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paBHOBeCHS B
MOJIEKYJISIPHBIX PacTBOpaXx).

Crnioco0ml BBIPAXKEHUS
KOHLICHTPALMK BEIIECTB B
pacTBopax, CII0CcOOBI
IPUTOTOBIICHUS ~ PAacCTBOPOB

3aIaHHON KOHLICHTpaLUU.

JlaBJICHUE,
OCMOMOJISIPHOCTS,
TEMIEPATYPY
3aMep3aHus u
TEMIEPATYPy  KUIEHUS
pacTBopa, CTCIICHb

nuccornmanuun). Pemars
CUTYaIlMOHHBIC 3aJauH,
OTHPAsCh Ha
TEOPETUYCCKHE
TIOJIOKEHUS,
MOJICITUPYIOIINE
(UBUKO-XUMHYECKUE
IPOIIECCHI,
MPOTEKAONINE B KUBBIX
OpraHu3Max Ha OCHOBE
KOJUTUTAaTHBHBIX
CBOJCTB.

IIporonutnyeckue
PaBHOBECHS U IIPOLIECCHI

O3HaKOMHUTBCS C
OCHOBHBIMH
MMOJIOKEHUSIMU TEOpUU
KHCIIOTHO-OCHOBHBIX
paBHOBECHIA.

bydepubie CHUCTEMBI.
Knaccugukanus u MmexaHusm
O0ydepuoro nerictus. Pacuer
pH OydepHbIXx pacTBOPOB.
bydepnas emxocts. Pemenne
3ajay Ha pacyer pH kucior,

OCHOBaHUH, Oy¢epHbIX
pactBopoB u  OydepHoit
eMKOCTH.

Beinonnenue 1abopaTopHbIX
pabor: MIPUTOTOBJIEHUE

OydepHbIX cMeceil; BIUsSHUE
KHCJIOTBI M Imenoun Ha pH
OydepHoro pacTBopa;
BIUsiHUE pa3zbaBienust Ha pH

OcHOBHBIE THUIIBI
XUMHYECKHX paBHOBeCHI
(mpoTeonuTHYECKHE) B
rpoiieccax
KU3ZHECATCIIEHOCTH
(ocHOBHBIE MTOHSTHA,
KJIAaCCU(UKALINIO).
MexaHU3MBI eWCTBHUS
O0ydepHbIX CHUCTEM

OpraHu3Ma, UX B3aHMOCBS3b.
bydepuyto €MKOCTh u
(hakTopbl, BIUAIONINE Ha HEE.
®opmynbl g pH kucnor,
COHOBaHM, OydepHbIX

[IpousBoauTs pacyeTsl
(UBUKO-XUMHUECKUX
MapaMeTpoB
penieHus
CUTYAITMOHHBIX 337124
(pH xucnot, coHoBaHMiA,
O0ydepHbIx CHCTEM,
OydepHyl0  €MKOCTB).
ITonb30BaTbCs
HoMmeHkiarypor [UPAC.
[IpousBoguth pu3uKo-
XUMUYECKUE U3MEPECHHUS,
XapakTepU3ylolme  Te
WIX WHBIE CBOMCTBa
pacTBOpOB, CMeECed U

JUIA
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O0ydepHoro pactBopa. CUCTEM. JIPYTUX 00BEKTOB,
MOJICIIUPYIOIINX
BHYTPEHHHUE cpeznbl
opraHusma.
HNutepnpetupoBatsb
pe3yabTaThl METO/IOB
n1abopaTopHOii
JMarHOCTUKHU JUIs
BBISIBJIICHUS
IIaTOJIOTMYECKUX
IIPOLIECCOB.
IIporonutnyeckue [TonsaTe cyuHocTh | bydepHsbie cucTeMbl KpoBH. OcHoBHbIE Tunsl | Pemare  cuTyanimoHHbIE
PaBHOBECHSI U IPOLIECCHI | MPOTOJIUTUYECKUX Hoxnan: XUMUYECKHUX paBHOBECUH | 3aa4M, OIHUPasCh Ha
(mpomomxeHue) MPOIIECCOB, NMpoTeKamux | bydepHbie cucTeMbl KPOBH. (IpoTeoUTUYECKHE) B | TEOPETUUYECKHE
B opraHusMe. YscHUTh | KucinotrHo-ocHOBHOE npoueccax MOJIOKEHUS,
MIPUPOY COCTOSIHHE OpraHusMa. | KU3HEIEATEeIbHOCTH. MOJIEIINPYIOIINE
IIPOTOJINTUYECKOTO Pemenne CUTYallMOHHBIX | MeXaHU3MbI necTBus | GU3NKO-XMMHUYECKHE
roMeocrasa M MPUYUHBI | 331a4 HA JAMArHOCTUPOBaHUE | OyhepHbIX CUCTEM | MPOLECCHI,
€ro HapyLIEHUs. KHCJIOTHO-OCHOBHOTO OpraHM3Ma, UX B3aMMOCBS3b | IPOTEKAIOIINE B JKHUBBIX
COCTOSIHMS] OpraHU3Ma. U poiib B TOJAEpPNKAHUM | OPraHU3Max
KHCJIOTHO-OCHOBHOI'O (nnarHocTUpoBaTh
COCTOSIHUS OpraHu3Ma | KMCIOTHO-OCHOBHOE

(O6ydepHbie cHCTEMBI KPOBH,
HNOHATHE O  KHUCJIOTHO-
OCHOBHOM COCTOSTHUH
OpraHmusma, MOKa3aTeNH
KOC B wHopmMe wu mpu
MaTOJNIOTUH, TPUYUHBL U
KOPPEKITUIO MaTOJOTHYECKUX
COCTOSIHHIA).

COCTOSIHHE OpTaHU3Ma).

[Tonp30BatbCs
HoMmeHkiarypor [UPAC.
[Tonb3oBatbest yueOHOM
JUTEPATYPOH, CETBIO
HuTepnera s
npodecCuoHaATBHOM
JEATEIIbHOCTH.
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Kommuiekcusie
COCIMHEHMUS.
KomiurekconoMerpust

N3yuenue
MIPUPOJIBI XUMHYECKOM
CBSI3M B  KOMILICKCHEIX
coenuHeHusIX. HayuuTbes
MIPOTHO3UPOBATH
YCTOHYHBOCTh
KOHCILICKCHEIX
coenuHeHu. BrlgBienune
XAMHYECKUX  OCHOB
MIPUMEHCHHUS
KOMILIEKCHBIX
COCAUHCHHMI B MEIULIMHE.

CTpOCHHUS,

Koopaunaumnonnas
Bepnepa. [Ipupona
XUMHYECKOM CBSI3H B
KOMIIJICKCHBIX COCIUHCHHIX.
[lonmuaeHTaTHEIC  JTUTAHJBL.
XenatupoBaHUe.

Y CTOMYNBOCTh KOMILIEKCHBIX
COCIMHEHUH B pacTBOpax.

Teopus

Koncraura HECTOUKOCTU
KOMILJIEKCA.
JIuranmooOMeHHBIE

IMponuecCChl, IMPOTCKAOIINEC B

opraHm3smMe B HOpME H
[IATOJIOTUH. Tokcuueckoe
NEHUCTBUE COJIEM TSKEIBIX

METaJUIOB. AHTHJIOTHI.
Brinonnenune nabopaTtopHon

paloThI: oIpezeIeHNe
o0mIel  JKECTKOCTH  BOJIEI
TPUIOHOMETPHYECKUM
METOHOM.

Jlokmagsr:

Howmenkmarypa
KOMIUICKCHBIX COSTUHECHUI.
Mexaau3m TOKCHYECKOTIO
NEUCTBUS CO, NO,

HUTPATOB, HUTPUTOB, O30HA,
LHUAHUIOB HA OPTaHU3M.

OCHOBHBIE THIIBI
XAUMUYECKHUX paBHOBecUl
(Jiuran1000MeHHBIE) B
npoiieccax
JKU3HEIEATEIIbHOCTH
(cTpoenue, MIPUPOTY
XUMHYECKOU CBS3H B

KOMIUIEKCHBIX COCTMHEHUSX.
Teoputo «XKEeCTKUX» 1
«MSATKUX» NUTAHALOB U
KomnaekcoobpasosaTenei.
MexaHn3m ToKcuyeckoe
AENCTBUE CONEN TAXKENbIX
meTannos. [leicTeume
aHTMAOTOB).
3aKOHOMEPHOCTH
MpOoTeKaHus (PU3NKO-
XUMHUYECKHUX MPOLIECCOB B
YKUBBIX CHCTEMaX C TOUYKH
3pEHHs UX KOHKYPEHIIUH,
BO3HHUKAIOIIEH B pe3yJIbTaTe
COBMEUIEHUS MTPOIIECCOB
Pa3HBIX THIIOB.

Ponb OMOTeHHBIX 2JIEMEHTOB
U X COCTMHEHU B )KHUBBIX
OpraHu3Max.

IIpaBuna TEXHUKHU
6e3omacHOCTH M paboOTHl B
XUMHYECKHUX J1ab0paTopusx
C peaKkTUBaMU U MPUOOPAMH.

Pemwate cuTyanuroHHbIE
3a/1a4d, ONHUPAsICh Ha
TEOPETUUECKHE
MOJIOKEHUS,
MOJIEIUPYIOIIHE
(bu3UKO-XUMHYECKHE
IPOLIECCHI,
IIPOTEKAIOIUE B YKUBBIX
OpraHusmax
(mporuo3upoBathb
YCTOMYUBOCTD
KOHCILJIEKCHBIX
COCIMHEHUI Ha
OCHOBaHMM KOHCTAHTBI
HECTOMKOCTH
(ycToituuBocTH)).
[Tonws3oBatbcs
HoMeHKatypoii IUPAC.
(Ha3bIBaTH
KOMILJIEKCHBIE
COETUHEHUS).
[Tonp30BaTbes yueOHOI
JUTEPATYpOil, CEThIO
HuTepnera s
npodecCHOHATTbLHON
JESATENBHOCTH.
[Tonws30BatbCs
du3ngecKum u
XUMHUYECKAM
0o0opynoBaHUEM.
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Tekymas arrecranus
10 TeMaM

«PacTBOpBI
3J1eKTPOJIUTOB.
Bygepubie pacTBOpbI.
KOC. KomiuiekcHbie
COeIMHEHUD).

IIposepurs 3HAHUSA
CTYICHTOB II0 T€MaM
«PacTBOpBI JIEKTPOIUTOB.

Bydepubie PacTBOPBHI.
KOC. KomruiekcHbie
COEIUHEHU.

KonrponpHast pabora 1o
TeMaM «PacTBOpHI
ANIEKTPOIUTOB.  bydepHbie
pacTBOPHI. KOC.

KommiiekcHbIe COETUHEHUS)).

CBoiicTBa BOILI U BOJHEBIX
pPacTBOPOB HEDJIEKTPOJIMTOB,

JNEKTPOJIUTOB dusuko-
XUMHYECKYIO CYLIHOCTh
IIPOLIECCOB, IPOUCXOAIINX

B JKMBOM OpraHu3Me Ha
MOJICKYJIIPHOM U KJIETOUHOM

YPOBHSIX. Du3uko-
XUMHUYECKUE ACTIEKThI
BaKHEUIITHUX
OMOXHMMHMUYECKHX IPOIIECCOB
u Ppa3IUYHBIX BHJIOB
romMeocrasa B OpraHu3Me.
OcHOBHBIC THIIBI
XUMHUYECKUX paBHOBeCUN
(IpOTeoNIUTHYECKHE,
JIUTaHI000MEHHBIC) B
npoiieccax
KU3HEIESITeIbHOCTH.
MexaHU3MBI JeHCTBUS
OydepHbIX cUCTEM
OopraHusma, X B3aWMOCBS3b
U pOIb B TOAJEPKAHUU

KHCJIOTHO-OCHOBHOI'O
COCTOSIHUA OpraHu3mMa.

Ponb GHOTEHHBIX 2IIEMEHTOB
U WX COCIUHEHUH B >KHBBIX
OpraHn3Max

IIponsBoauTe pacyersl
(U3UKO-XMMHUYECKUX
[1apaMeTPOB JUTS
pelieHus

CUTYallMOHHBIX 33]a4
Pematp cuTyannoHHble
3aJaud, OMNHpasCh Ha
TEOPETHYECKHE
HOJIOKECHHUS,
MOZEIHPYIOIINE
(U3UKO-XIMHYECKHE
HPOLIECCHI,
NPOTEKAIOIINE B JKUBBIX
OpraHu3Max

[Iporuo3uposars
HallpaBJCHUE u
pe3ybTaThI ¢buznKo-
XUMHYECKHX INIPOLIECCOB,
u XUMHUYECKUX
IIpEBpAILCHUI
OMOJIOTMYECKH BaKHBIX
BEIIECTB.

[Tonws3oBatbcs

HoMeHKatypoii IUPAC.
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10

PaBHOBeCHBIE
3JIEKTPO/IHbBIE
noteHuansl. CTpoeHue
U TOpUHLOUI  pabOThI
rajbBaHUYECKUX
3JIEMEHTOB.

O3HaKOMUTH c
MEXaHU3MOM
BO3HUKHOBEHHUS
NEKTPOIHOTO
[OTEHIMaNa. N3yuuts
JNEKTPOABI CPABHEHUS H
OIIPECIICHUA pH
pactBopoB. Paccmorpers

paboTy TaTbBaHUYECKOTO
AIIEMEHTA.

MexaHu3M  BO3HUKHOBEHHS
AJIEKTPOJHOIO  MOTEHIHAJIA.
ONeKTpoapl CpaBHEHUS U
onpexaenenus pH pactBopos.
YpaBHeHue HepHncra.
l'ampBaHMYecKknii  BJIEMEHT.
IIpaBuna 3anucu

raJJbBaHU4YE€CKUX ueneﬁ.

Duznko-xuMHUYECKUE

METO/IbI aHamM3a B
MEHUIIHE
(2TIEKTPOXUMUYECCKUI)

(MexaHI/BM BO3HHMKHOBCHHA
OJICKTPOJAHOI'O IIOTCHLUAIA.

OneKTpoAsl CpaBHEHUS U
onpenenenuss pH pacTBopos.
YpaBHeHuUe HepHncra.
lanpBaHMYECKUN  DJIIEMEHT.
[IpaBuia 3anucu
rajbBaHUYECKUX Lenen.
[ToTenumomeTpuio).

IIponsBoauTe pacyersl
(U3UKO-XUMHYECKUX
apaMeTpoB JUIs
pelieHus
CUTYallMOHHBIX  3ajad
(CocraBnsaTh
raJlbBaHU4YECKUELEIIH.
PaccuuteiBats D/IC. pH
pacTBOpPOB).

Pemarp cuTyanmoHHble
3a/a4d, ONHUpasch Ha
TEOPETUYECKHE
HOJIO’KEHUS,
MOJICTTHPYIOIINE

(UBUKO-XUMHYECKUE
TIPOIIECCHI,
MPOTEKAIOIINE B KUBBIX

OpraHu3max
(MOTEHIMOMETPUUECKUM
METOJ  NPUIIOMOIIHU
3JIEKTPOIOB
OIpEACIECHUs u
CpPaBHEHUS ONPEAEIAThH
pH OMOJIOTMYECKUX
cpen).

11 | Tekymas arrecranusi | [IpoBepuTs 3HaHus | KontponeHas pabora 1o | OU3UKO-XUMUYECKUE [Ipon3BoauTe pacyeTsl
1o TemMe CTYACHTOB o TEME | TEME «PaBHOBECHBIE | METO/BI aHanusa B | (PM3UKO-XUMUYECKHIX
«PaBHOBeCHBbIE «PaBHOBECHBIE AIEKTPOIHBIE MPOIIECCHI) | MEIUIIUHE mapaMmeTpoB JUIst
3JICKTPOAHBIE ANEKTPOIHBIE MPOLIECChl» | BhimonHenne 1abopaTopHOil | (9JIEKTPOXHUMHUECKUA) peLeHus
Nnpouecchn paboTHI: (37IeKTpOABI CpPaBHEHUSI W | CHTYyaIllMOHHBIX  3a/1ad

MMOTEHIIMOMETPUYECKU I onpexaenenust pH pactBopos. | (CocTaBisTh
METO/T OmpeAelieHus | YpaBHEHUE HepHcra. | ranpBaHMYeCcKHE  IEMU.
KOHIIEHTpaluu BoAOpoJHbIX | ['anmbpBanmueckuit snement. | PaccuuteiBate D/IC. pH
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HOHOB npu oMoty | [IpaBuna 3aIlUCH | PaCTBOPOB).

CTEKJITHHOTO 3JIEKTpOoJa U | TAJIbBAHUYECKUX uenei. | Pemare cuTyauuoHHbIE

pH-metpa. [ToTenmomeTpuio). 3a7a4d, ONHUpPasACh Ha
TEOPETUYECKHUE
MOJIOKEHUS,
MOJEIUPYIOLIUE
(bHU3UKO-XUMHYECKHE
IIPOLIECCHI,
MPOTEKAIOIIME B >KUBBIX
OpraHu3max
(MOTEHIIMOMETPUYECKUM
METOJl  MPUITOMOIIA
3JIEKTPOJIOB
OnpeAcIeHUs u
CpaBHECHUS ONPEACIAThH
pH OMOJIOTHYECKHX
cpen).

12 | TloBepXHOCTHBIC Paccmotpers  ocHOBHBIE | ACOPOIIMOHHBIC DUBUKO-XUMUYECKHE Pemate cuTyanmonHsie
SABJICHUA. ITIOJIOKCHMU A TCOPUHU | paBHOBECUA HA IMOABUKHBIX OCHOBBI HOBEPXHOCTHBIX 3aJla4yd, OIMpasCh Ha
IToBepxHOCTHOE aZICOPOITMOHHBIX SBIEHUH | TpaHunax  pazaena  das. | gpuenuii u daxTopsI, TeOopeTHYECKHE
HATSDKEHHE U (PaKTOpHI, | TO3BOJISIOIINX noHATh | [IOBEpXHOCTHBIC  SIBICHUS. | grpgronrue Ha CBOGOHYIO TOJIOKEHNS,

BIUSAIONIME HA HETo. | PU3NKO-XUMUYECKUE [ToBepXHOCTHOE HATSHKEHUE MOBEPXHOCTHYIO SHEPTHIO, MOJICTTHPYFOIIIITE
IToBepxHOCTHAs OCOOCHHOCTH  CTpOEHUS | U (DaKTOPHI BIUSIOUINE HA 0COBCHHOCTH ANCOPOIHH Ha | (DH3HKO-XHMHUECKHE
AaKTUBHOCTb. AJlcopO1usi | MeMOpaH ¥ CYIIHOCTb | HETO. AncopOLroHHbIE
Ha MTOJIBUKHOM U | TOBEPXHOCTHBIX SIBJICHUM | PAaBHOBECHUS M IPOLECCHI HA PasTITTIHDIX TPaHiax MPOTIECCRT,
HETIOABY>KHOM U pOJb TMOBEPXHOCTHO- | MOJABUKHBIX TpaHMIIaX pazjiena gas TpOTCKAIOMHE B AKHUBBIX
MOBEPXHOCTAX pas3fena. | akTUBHBIX BELIECTB. paznena da3. VYpaBHEHue (IIOBEpXHOCTHDIE ABICHNUA, OpraHu3Max
Xpowmarorpadus. 'u66ca. TMoBepxHocTHAs | TOBEPXHOCTHOE HATSKEHUE (TIporHO3UPOBATH
AKTUBHOCTD. IIpasmuio | ¥ (haKkTOpBI BIMSIONTNE HA BIIMSIHUE BEIIECTB Ha
Jokno-Tpaybe.  M3orepma | HETO. AZICOPOLIMOHHBIE BEJIMYUHY
aacopOuu. PaBHOBECHSI M TPOLIECCHI HA | IOBEPXHOCTHOTO
3aBUCUMOCTD BEJIMYMHBI | TTOJBMKHBIX TPAHUIIAX HAaTSOKEHUSI, aJICOpOIIHIO,
azcopOoLuy  OT Pa3JIUYHbIX pasnena ¢a3. YpaBHEeHHE IOBEPXHOCTHYIO
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dakropoB.  M3buparenvHas | ['mO6ca. [ToBepxHOCTHAS AKTUBHOCTD).
afgcopOouus. [TpaBuiIO | aKTUBHOCTS. [IpaBuio
Hanera-QasHca. Irokno-Tpay6e. M3oTepma Hponssonuts - pusnio-
JIOKITaIBE: R XUMHYECKHE U3MEpPEHUS,
3HayeHue a1coPOIMOHHBIX XapakTCpHsylolue — 1e
IIPOLIECCOB B | 3aBUCHMOCTD BEJTMYHHBI W MHBIC  CBOUCTBA
JKU3HEIEATEIBHOCTH. a7IcopOLIHH OT Pa3IUYHBIX PacTBOPOB, — CMecer i
XpomaTorpadudeckue (haxTopoB. M3buparenbHas Apyrux 0BbEKTOB,
MeTOABl  pasieleHus  u | aacopbuus. IIpaBuno fgﬁfgfgﬁmm cpeibl
aHaJIn3a BEIECTB. [Tanera-®asinca). OpTaHH3Ma.
E;ér:;?HeHHe na6;1;2;g§:;;); CaoiictBa pactBopoB [TAB. HutepnpetupoBathb
- pe3yabTaThl  HauOoliee
MHMHEPAIBHBIX  CONEH  HA | BusuKo-XUMHUCCKUE PACTIPOCTPAHEHHBIX
KOJIOHKa ¢ TBCPABIM | neTopl aHanM3a B | METOJIOB Ta6OpaTOPHOI
ajcOpOCHTOM;  PajHalbHast | veryHe MATHOCTHKH s
pacupeACTATCIIbHA (xpomarorpaduueckuii). BBISIBIICHHS
Xpomarorpagus. I[TpaBuna TCXHUKH | MaTONOTMYECKUX
0e3omacHOCTH M paboOThl B | MPOIIECCOB.
XUMHYeCKuX Jaboparopusx | [lomb3oBarbes yueOHOM
C peakTUBAaMHU U pHOOpamu. | JTUTEPaTypoi, CETBIO
HuTepnera s
npodecCHOHATTbLHON
NEeSTEbHOCTH.
[Tonp3oBaTbCs
¢buznyecKkum u
XUMHYCCKHM
000pyIOBaHUEM.

13 | Tunsr qucnepcHeIX | O3HaKOMHUTH ¢ | Knaccuduxanms OcoGenHoctu ¢uzuko- | [lonp3oBaTecs yueOHOM
cucteM. CrocoObl WX | OCHOBHBIMH  ITOHSTHSMH, | TACIEPCHBIX CUCTEM. | XUMHUH JIUCIIEPCHBIX CUCTEM | JINTEPATYpPOH, CETBIO
MOJTyYeHUs, OUUCTKHU. KIaccuduKalue, Iomyuenne M OYMCTKA | (kgaccH(HUKALHMIO WNHTepHeTa JUIS

MOJTyYEeHUEM U OYHCTKON | KOJUIOMIHBIX PACTBOPOB. | npcriepcHbIX cHcTeM). | MpodecCHOHATBHON
JUCTIEPCHBIX CUCTEM. JucneprupoBaHue. IonydeHHe W OUHCTKY | AeATETHHOCTH.

[IpoBeputs

3HaHUA

duzngeckads U XUMHYECKas
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Texkymasi arrecTaums | CTyJEHTOB  IIO TEeME | KOHAECHCaLHs. Juanus, | KOJUIOUAHBIX pactBopos. | Ilonp3oBaThcs
no Tteme | «lloBepXHOCTHBIE AJICKTPOIUATIN3, JucnieprupoBaHue. XUMUYECKUM
«HOBerHOCTH])Ie SIBJICHUS» yJIBTpa(bI/IJ'IBTpaL[I/ISI. dusuko- CI)I/I3I/I‘ICCKYIO A XUMHYECKYIO 06OPYﬂOBaHHeM_
SIBJICHHU S XUMUYECKHE NPHHLUKIBL | gy 1eHcaITuIo. Jluamms, .
IaTh CUTYallMOHHBI
(bYHKIIMOHUPOBAHUS IEKTPOJIHATIHS, CIIaTk CHTYaIlHOHHBIC
HCKYCCTBEHHOM IMOYKH. 3ajayd, oOnupasicb Ha
Y yIabTpadUIbTPALIHUIO. ’ P
Beinonnenne 1abopaTopHbIX S P — TEOPETUUECKUE
pabort: METO 3aMeHbl | - ¥ MOJIOKEHUS,
i (yHKIIMOHHPOBAHUS
PacCTBOPUTCIIA, MOJIYUYCHHUC o MOJEIUPYIOIINE
UCKYCCTBEHHOM ITOYKH).
3011 TUAPOKCHAA Kenesa Y ) (DH3HKO-XHMHUECKHE
(1);  momyuenme 3011 | [Tpapyna TEXHHUKHU | TIPOLIECCHI,
rexcauuanogeppara () | 6esonacroctu paboThl B | IPOTEKAIOIIUE B KUBBIX
meau. Tekymias arrectanus
XUMHUYECKUX J1a00opaTopusiX | OpraHu3Max
no TteMe «lloBepxHOCTHBIE
C peakTUBaMU U NMpUOOpaMH.
SIBJICHHSI
14 | CeoiictBa mucrepcHbIX | O3HAKOMUTH co | CoiicTBa nucnepcHbix | CBolicTBa JIUCTIEPCHBIX | 3aMuChIBaTh ~ MUIIEILTY.
CUCTEM. CtpoeHue | cCBOWCTBAMHU JHUCIEPCHBIX | CUCTEM: MOJIEKYJIIPHO- | CUCTEM: MOJIEKYJIIpHO- | Onpenensrsb 3apsn
YacTHII KOJUTOMJIHBIX | cucTeM. (O3HAaKOMHTH CO | KHHETMYECKHE, ONTHYECKHE, | KHHETUYECKHE, OINTUYECKHE, | TpaHyIbl. PaccunThIBaTh
pacTBOpPOB. CTPOCHHEM  KOJIJIOUTHOMW | JIEKTPOKUHETUYECKHE. AJIEKTPOKUHETUYECKHE. nopor KOaryJsiluu.
Y cTOMYnBOCTH qacThIbl. YcToiunBocThio | CTpoeHue komtouaHou | CtpoeHue KOJuIouAaHou | Onpenensrhb
KOJUIOMJIHBIX PAacTBOPOB | U KoaryJsiued | yacTuipl. Munemna. 3apan ¥ | 9acTuibl. Munesma. 3apsaa U | KoaryJaupyroiiee
U CIOCOOBI | KOJJIOM/IOB. AIIEKTPOKUHETUYECKHUI INEKTPOKUHETUYECKUI neiicTBHe.
cTabuIn3anuu. MOTEHIIMAJ KOJUIOMJTHOM | OTEHLIMA KoyutoniHOU | [IporHo3upoBaTh
YaCTHULBI. 3aBUCUMOCTb | YaCTHILIBI. 3aBUCUMOCTb | 3 (HEKTHBHOCTH
AIIEKTPOKUHETHYECKOT O ANEKTPOKUHETHYECKOTO KOaryJIMpYOILEro

NMOoTCHIMAJIa OT Pa3JINYHBIX

(hakTopoB.

Y CcTOMUNBOCTD U KOATYIISILIMS
KOJIJIOMJIOB. Buaer u
(bakxTopsl YCTONYHMBOCTH.
Teopust 3IIEKTPOIUTUIECKON
KOAryisilHH. ITopor
KOaryJsiiuu " ero

NOoTCHIMAJIa OT Pa3JIMYHBIX

(hakTopoB.

Y eTonunBOCTb "
KOaryJisiiust KOJIJIOUJIOB.
Bunast u dakropsr
YCTOWYHBOCTH. Teopus
ANEKTPOIIUTUYECKON
KOAryyisiuu. ITopor

JEUCTBHSL  BJIEKTPOJIUTA
Ha 30J1b.
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oTpeieNieHue,
lyneue-I"apau.
BremonHenue nabopaTopHOU
paboThI: M3ydeHHE TpoIecca

IIPaBUJIO

ero
IIPaBUJIO

KOAryJISILIHH u
orpeieNieHue,
[lyneue-I"apau.
Breimonuenue nabopaTopHOit

KOaryJsiiuu KOJJIOWIHBIX | Pa0OTHL: M3y4YeHUe Ipolecca
pacTBOpOB. KOAryJisiquu  KOJUJIOUJHBIX
pacTBOpPOB.

15 | CpoiictBa  pactBopoB | O3HAKOMHUTH co | Hokman: [Tonyuenue, [IpousBoauTe pacuersl
BMC. Ocaxpaenue | cBoiictBamMu  pactBopoB | Kosounnnas 3ammura. KJIaCCH(MKALUIO PACTBOPOB | (hPU3MKO-XMMHYECKHUX
OenkoB u3 pactBopoB u | BMC (nabyxanwue, | CBoiictBa pactBopoB BMC. | BMC. TapaMeTpoB TUIst
OMOJIOrNYECKUX OCMOTHYECKOE JaBieHue, | Mexanusm  HaOyxanuss u | CoiictBa pactBopoB BMC. perenus
JKUJIKOCTEN. BSI3KOCTb). OOBACHUTH | PACTBOPEHUS BMC. | Mexanusm HaOyxaHus U CUTYaLMOHHBIX 33124

BO3HUKHOBEHHE U POJb | 3aBUCUMOCTb BEJIMYUHBI | paCTBOPEHUS BMC.
MEMOpaHHOTO paBHOBecHsI | HAOyXaHUS OT PA3IUYHBIX | 3aBUCUMOCTD BeauuuHbl | Pemars cuTyanuoHHBIE
JlonHaHa, OHKOTHYECKOTO | (haKTOpOB. [Tpuuunel | HAOyxaHUs OT Pa3IU4YHBIX | 3aJ1a4M, ONHUPAsACh Ha
JaBJICHUSL. aHOMAaJIbHOM BS3KOCTH | (haKTOpPOB. [IpnuuHbl | Teopernueckue
O3HaKOMUTBCS ¢ | pactBopoB BMC. VpaBHeHue | aHOMaJIbHOU BSIBKOCTH | 11oiosKeHwms,
¢dakropamu  Biustorumu | Llltayaunrepa. pacTBOpOB BMC. MOJIETHPYIOLIHE
Ha JIeHaTYpPAaLNIO u | Ocmoruyeckoe nasieHue | YpasHenue Ilraynunrepa. (bU3HKO-XHMUHECKHE
BbICAJIMBaHUE OEJKOB. pacTBOpoB  OuonoaumepoB. | OcMoTHUYECKOE JIaBJICHHE e
VpaBuenne ['amnepa. UDC. | pacTBOpoB  OHOIMOIMMEPOB. ’
NoT u METO/IbI ee | YpaBHenue ['amiepa. MOC. TPOTCKATOIIHE B JKHBRIX
onpenenenusi. Oakoruueckoe | UDT " METObI ee | OpratHusMax
JIaBJICHHE. MemOpaHHOe | onpeeeHusl. Onpeests 3apsiz
paBHOBecue JloHHaHa. OHKOTHYECKOE  JIaBJIEHHE. | Genka o WDT.
VYcroitunBocTh  pacTBOpoB | MeMOpaHHOEe  paBHOBECHE [IpoBOIHTS peakmuu
BMC. BeicanmuBanue. | lonHana. OCAKIECHUS Oenka U3
KoanepBauuss u ee ponab B | YCTOMUMBOCTH  pacTBOPOB pacTBOpoOB i
Ononornyecknx  cucremax. | BMC. BeicanuBanue. | guomornueckux
3actynHeBaHue — pacTtBopoB | KoauepBauus W ee poib B | xpnkocTeii.
BMC. CaoiictBa cTyaHEH: | OMONOTMYECKUX  CHCTEMAX. | [[onB30BATLCS
CHUHEPru3M U THUKcoTponus. | [leHarypauus. HoMeRKaTypoii IUPAC.

Jenarypanus "

3aCTy,HHCBaHI/Ie pacTBOpPOB
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BbICAJIMBaHUE OEIIKOB. BMC. CsoiictBa crynHnei: | [lonb3zoBaTbes
Brimonnenue 1a00paTOpHBIX | CHHEPTU3M U TUKCOTPONHS. | XUMUYECKUM
paboT: U3ydeHue npoiecca ®dakTopsl BBI3BIBAIOIINE | O0OPYIOBAHHUEM.
JeHaTypaluu OENKOB; | JeHATypal1io u
U3Yy4EHUE Ipouecca | BbICaJuBaHUE OEIKOB.
BbICAJIUBaHUs OEIIKOB. Knunnyeckne peakmuu 10

oOHapyxkeHHIO  Oenka B

OMOJIOTUYECKHX KHUIKOCTSIX.

[IpaBuna TEXHUKHU

0e30MacHOCTH U paboThI B

XUMHYECKHUX JIabopaTOpHsIX

C peakTUBaMU U NPUOOpaMH.

16 | Tekymas arrecramusi | [IpoBepuTsh 3Hanus | Kontponsnas pabora 1o | OU3UKO-XUMUYIECKYIO 3anuchIBaTbMUIIEILTY.
1o TeMam CTY/ICHTOB IO TE€MaMm TeMaM «JlucnepcHbIe | CymHOCTS npoueccos, | Onpenensars 3apsn
«/IucnepcHbie «JlucriepcHble  CHCTEMBI. | CUCTEMBI. CBoiicTBa | ppopcxomaumx B skuBoM | 'PaHyinbl. PaccuursiBath
cucrembl. CBoiicTtBa | CBolicTBa pacTBOpoB | pactBopoB BMCy. OpraHu3Me Ha | opor KOAryJIsiuu.
pactsopoB BMC». BMCy. MOJIEKYIIAPHOM 1 KITETOTHOM Onpenensrsb

YPOBHSIX. koarynpyronee
JEICTBHE.

CgoiictBa pactBopoB BMC u | IIpornosuposars

KOJIJIOUJHBIX PacTBOPOB. 3¢ (HEeKTUBHOCTH
KOaryJIHpyOILEero

Ocobennoctr (usnko- JNEUCTBUS  AJIEKTPOJIUTA

XMMHU JTUCTIEPCHBIX CUCTEM | Ha 3071b.

U PaCTBOPOB OMOIOIMMEPOB | OnpeaessTh 3apsin

(cTpoeHue KOJIOUTHOM 6enka mo UDT.

yactuibl. [Topor
KOAaryJisiliuy U €ro
OnpeIeTIeHUE, IPABUIIO
[Mynsue-I'apau. CeolicTBa
pactBopoB BMC. Mexanusm
HaOyXaHUs U PaCTBOPEHUS
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BMC. 3aBucumocTs
BEJIMYMHBI HAOYXaHUSI OT
pa3nu4HbIX (DaKTOPOB.
[IpuunHBl aHOMAJTBHOM
BsI3KOCTH pacTBopoB BMC.
VYpasuenue llltaynunrepa.
OcmoTtnueckoe JaBiaeHHE
pPacTBOpPOB OMOTIOIMMEPOB.
VYpasuenue ["amepa. UDC.
DT u metonsl ee
omnpezaeneHus. MemOpanHoe
paBHOBecue JloHHaHa).

Ponp OMOTEHHBIX JIEMEHTOB
U UX COCAMHCHUN B KHBBIX
opraHusmax (paxTopsL,
BBI3BIBAIONIHE JICHATYPAIIHIO
OCJIKOB).
DUBHKO-XUMHUECKHE
METO/IbI aHaM3a B
MEIUITIHE (KTMHUYECKHE
peaKkuu 1mo oOHapPYKEHUIO
Ocimka B OMOJIOTHYECKHUX
KHUTKOCTSX ).

1 BbICAJIMBAHUC

17

Xumuaeckas
TEPMOJMHAMMUKA.
IIpumenenne
I'ecca g pacuera
TEIJIOBBIX s¢pdexToB
XUMHYECKHX  PEaKLHH.
Kpurepun

3aKOHa

O3HaKOMUTHCS c
OCHOBHBIMH TMOHATHUSIMHU U
3aKOHAMH  TEPMOXUMHUHU.
Hayuutbcsi paccuuThiBaTh
ahdexr XUMHYECKON
peakuu Mo CTaHAAPTHBIM
TeII0TaM 00pa3oBaHUs U

OcCHOBHEBIE MOHSITHS 5
3aKOHBI TEPMOJIUHAMUKHU.
Tepmoxnumust.
Tepmoxumuueckue
ypaBHeHus. 3akoH [ecca.
CnenctBusd u3 3axkoHa [ecca.
IMTonsarue CTaHIapTHOM

DU3UKO-XUMHUYECKYIO

CYITHOCTH Imponeccos,
OpoUCXodmux B  KHUBOM
OpTraHu3Me Ha

MOJIEKYJISIPHOM M KJIETOUHOM
YPOBHSIX.

[IpousBoauTe pacyeTsl
(U3NKO-XUMHUYECKUX
apaMeTpoB JUIS
pelieHus
CUTYallMOHHBIX  3a/Ja4
(paccuuThIBaTH
TEIJIOBBIE 3¢ deKTh
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CaMOIIPOU3BOJIBHOTO CrOpaHUs BEIIECTB. | TEIUIOTHl ~ oOpa3zoBanus | | Teopernyeckue OCHOBBI | XUMMUYECKUX  peakuui
IPOTEKaHus npoueccoB | Hayuutecsa monb3oBaThes | cropaHus BemlecTB. Pacuer | GuosmepreTnkw, o CTaHIapTHBIM
B HU30JIMPOBAHHBIX " | TCPMOJUHAMUYCCKUMU TCIIJIOBBIX 3(1)(1)6KTOB TEPMOJIUHAMUYECKHE 3HAUCHUSIM.
OTKpPBITBIX ~ CHUCTEMax. | IOTEHIIUaJIaMH JUIS | XAMUYECKMX  peakuuid 1o 3aKOHOMEPHOCTH 1 | PaccuuTeisaTs
)O(HMquCKa;I KMHETUKA. | OIPEJEICHUs CTaHIIapTHBII\g SHAYCHHAM | daproppr,  BiusiomMe  Ha | TEpMOJMHAMUHECKHT
CHOBHBIE CaMOIIPOU3BOJILHOCTH TEIUIOT  O0pa3oBaHUA U
p P MpOoTeKaHHe OMOXUMUYECKUX | OTEHIMAA  (PHEPTHUIo
KMHETUYECKUE IIPOLIECCOB. CrOpaHMsI BELLIECTB.
nporieccos (3akoH ['ecca u I'u66ca), U3MCHEHUE
XapaKTepUCTUKU O3HaKOMUTBCS c | Pacuer TepmoamHamMuuecKux
. ciencTBus u3 Hero. IloHsATHE | CKOPOCTH  peakUuu OT
peakuuii. OCOOEHHOCTH | OCHOBHBIMH IOHSATUSIMU U | IIOTEHIMAIOB u 170'¢ _
KUHETUKH CIIOXKHBIX | 3AKOHAMHM ~ XHMHYECKOH | IpUMEHeHHe Juis  oueHku | CTAHAapPTHON TCILIOTBI p%HHZ{HHX (baxTopos
PpEeaKIIuii. KUHETUKH: CKOOCTb | BO3MOKHOCTH ~ IpoTeKamust | OOP330BAHHMS M CTOPAHUS | BO3/ICHCTBHS).
Kunernueckue TOMOTE€HHOM Y | CaMOIIPOU3BOJIbHBIX BCILCCTB). Pelath CHTYAIMOHHbIE
CBOICTBa U IPUMEHEHHUE | TETEPOr€HHOW  peaKuH, | POLIECCOB. OCHOBHI)I? KUHOTHUCCKIe 3ajaum, OMMpasch Ha
KaTaJn3aTopoB U | TIOPSAZIOK U | IOHSTUSA XUMHYECKON
(bepMeHTOBp MOI?IGKYHHPHOCTL KUHETUKHU: CKOPOCTh SAKOHOMEPHOCTH u | TeopelTienie
' ' " | pakropel, Biusompe Ha | TOJTOXKCHMA,
peaxuuu, KOHCTaHTa | MOPSII0K peaxIum, MOJIEIIUDYIOIIHE
. | IPOTEKAHUS XUMHUYECKHX U py
CKOPOCTH  pEaKUUMd U | MOJIEKYJISIPHOCTb, OCHOBHOM (W3HKO-XHMHHECKHE
HepPHO.T HOCTyJatT XuMuYecKoii | OMOXMMHYECKHX MPOIECCOB HpOTEcCHI
b
[IOJIYNIPEBPAIICHUS. KUHETHKU, KoHcTanTa | (OCHOBHBIC ITOHATHA NPOTEKAIONE B KHBBIX
Pazobpatb (bakTophl, | CKOPOCTH, TepHro]l | XUMHIECKON KHUHETUKH. OpraHm3Max
BIIUSIIOIIUME HA CKOPOCTH | MOJIYIPEBPALICHHUS). 3aKOH JIEHCTBYIOIIMX Macc TIpOrHO3MPOBATH
peakuunu [lonsate npupony | U3yuenue BIIMSIHUSA | 11 cCKOpocTed. DakTopbl U HAIIPABJICHHE "
OHCPIYH aKTUBAIlHH. Pa3IUYHBIX Q)aKTOpOB Ha XapaKTEep HX BIIHMAHUA Ha pe3yJIbTaThl (1)1/131/11(0-
CKOpOCTP PCAKIIMH. CKOPOCTH PEaKLHil. XHUMHYECKHX MPOLIECCOB,
u XUMHYECKHX
OcCHOBHBIE MOJIOKEHUS .
TpeBpaIeHHA
TEOpUn AKTHUBHBIX
. OMOJIOTHYECKH BaKHBIX
CTOJIKHOBEHUN AppeHHyca.
BELIECTB.
ITonsarue SHEPTHH
aKTUBallUM U (aKTOpHI,
BIIMSFOIIME HA HEE).
Uroro 51
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IIpome:xxyTouHas
arrecrauus 1no
AUCHHUILIMHE « XHMHA»

KoHTtponbHbIE  BOIpPOCHL,
CUTYyallUOHHBIC 3aJa4yu U
cobece0BaHKE 110 UTOraM
WU3YYECHUS TUCHUTLIAHBI
«XTMUS

KoHTpoibHbIE
CUTYallMOHHbIE

BOIIPOCHI,
3ajaudl = U

co0eceoBaHME [0 UTOTaM

W3yYCHUS
«XUMUI»

JUCHMITINHEL

Marepuan U3y4YEHHOU
JUCLUTIIIUHBL « X AMHUSI
DU3UKO-XUMHUYECKYIO

CYIIHOCTb IPOIIECCOB,
NPOUCXOJSIINX B JKUBOM
OpraHu3Me Ha

MOJICKYJIIPHOM U KJIETOYHOM
YPOBHSIX.

DU3NKO-XUMHYECKUE
ACIICKTHI BaKHEHIINX
OHMOXHMHUYECKHX IpouecccoB
)51 Pa3IIMIHBIX BUJI0B
roMeocCTa3a B OpraHmusme.

Teopetnueckue OCHOBBI
OMOPHEPreTHKH,
TCPMOANHAMHNYCCKUC
3aKOHOMEPHOCTH u

(dakTopbl, BIMSIONIME Ha
MPOTeKaHWE OMOXUMHYECKUX
IIPOLIECCOB.

Kunernueckue
3aKOHOMEPHOCTH U
(hakTopbI, BIUAIONINE HA
MPOTEKAHUS XUMHUUECKHUX U
OMOXMMHYECKHX MPOIIECCOB.

CBoiicTBa BOJABI H BOJHBIX
pPacTBOPOB HEDJIEKTPOJIMTOB,
anektpoautoB, BMC, ITAB

IIponsBoauTe pacyersl
(U3UKO-XMMHYECKUX
apaMeTpoB JUIs
pereHus
CUTYalLMOHHBIX 3a/1a4
Pemate cuTyanuoHHbIE
3a7a4d, ONMUpasch Ha
TEOpPETUYECKHE
HI0JIOKEHUS,
MOJIENTUPYIOIINe
(UBUKO-XMMHYECKUE
IPOLIECCHI,
IPOTEKAOIINE B KUBBIX
OopraHusMax
[Iporuo3uposars
HalpaBJIeHUE u
pe3ybTaThI ¢buznKo-
XUMHYECKHX INIPOLIECCOB,
" XUMHYECKHUX
IIpEBpAILCHUI
OMOJIOTUYECKH BaXKHBIX
BEIIECTB.

[Tonws3oBatbcs
HoMeHKatypoii IUPAC.
,TI0JTb30BATHCS
CIPaBOYHBIMU
MaTepuaIamH.
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" KOJUIOMAHBIX paCTBOPOB.

Crnioco0ml BBIPAXKEHUS
KOHOCHTpaIMKu BCIICCTB B
pacTBopax, CII0COOBI

IIPUTOTOBJIEHUSI  PacTBOPOB
3aIaHHON KOHLICHTpaLUU.

OcHoBHbIE THUIIBI
XUMHUYECKUX paBHOBeCUN
(mpoTeonuTUYECKUE,
reTepOreHHbIE,
JUTaHJ000MEHHBbIE,
OKHCIIUTENBHO-
BOCCTaHOBUTEIILHBIC) B
rpoiieccax
KU3HEIESITEIbHOCTH.
MexaHU3MBI eHCTBUS
OydepHbIX cUCTEM

opraHu3ma, UX B3aUMOCBSA3b
n pojib B NOAACPKAHHUUN
KHCJIOTHO-OCHOBHOI'O
COCTOsIHUA OpraHu3ma.

DNEeKTPOMTHBIN Oaytanc
opraHusMa 9eJI0BeKa,
KOJIJINTATUBHBIC CBOMCTBA
pacTBOpOB.

Dduznko-xuMHuuYecKue
OCHOBBI IIOBEPXHOCTHBIX
SIBIICHUN U PaKTOPBI,
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BJIMSIOIINE Ha CBOOOIHYIO
MMOBEPXHOCTHYIO SHEPTHIO,
0COOEHHOCTH aICOpPOITMHU Ha
Pa3IUYHBIX IPAHUIIAX
paznena (as.

Ocobennoctu pusnko-
XVMHU JTUCTIEPCHBIX CUCTEM
Y pacTBOPOB OMOITOIUMEPOB.

3aKOHOMEPHOCTH
MpOTEeKaHus (PU3NKO-
XUMHUYECKHX MPOLIECCOB B
KHBBIX CUCTEMAX C TOUKH
3peHMsI UX KOHKYPEHIINH,
BO3HMKAIOILEH B pe3ysibTaTe
COBMEIIIEHUS MPOLIECCOB
pa3HbIX TUIIOB

Ponp OMOTeHHEBIX 3JIEMEHTOB
n ux COCI[I/IHGHI/Iﬁ B KHUBBIX
OopraHusmax,

DU3NKO-XUMHYECKIE
METOJIbI a”anmza B
MEIUIIHE
(2MEKTPOXUMHUYECKHIA,
xpomaTtorpaduueckuit).

HUroro
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4.4. CamocTosiTe/ibHasi pa6oTa 00y4aOIIHXCS

Tema

CamocrosTenpHas pa60Ta

dopma Lemn n 3anaun Metoanueckoe u | Hacsl
(JI3-maboparopusie  3amaTtmsa, TK- MaTepraIbHO-
TEeKYLIUi1 KOHTPOJIb, IK-
N TEXHHUYECCKOC
MIPOMEKYTOYHBIH KOHTPOJb, C3-
CUTYaIlMOHHEIC 3a7a9H) obecrieuenune
CaoiicTBa pacTBOpOB [ToaroroBka k JI3, moaroroBka | Pacummputs TEOPETUYECKUE 3HaHUA u| Ol I1-2 9
TK, pelieHne TUIOBBIX | IPAKTUYECKUE YMEHUS 110 TEME
cutyaunoHHblx 3amad  (C3), | 3akpenuTh 3HAHUS O CBOWCTBAaX pPacTBOPOB IS
MOJIMOTOBKA K JIA0OPaTOpHBIM | (hOPMUPOBAHHS €CTECTBEHHOHAYYHOT O
pabortam, nmoaroroska k [TK MBILJIEHUS;  3aKpeluThb  YMEHHUS  pacyera
00bEMOB M  KOHIEHTpaluii  BEIIECTB A
MPUTOTOBJICHUSI  PAacTBOPOB,  pPacyeToB  Ha
OCHOBAaHHMM KOJUIMTAaTHUBHBIX CBOWMCTB, a TaKkKe
AKTUBHOCTH, kodddurmenTa AKTUBHOCTH,
WOHHOU CHJTbI pacTBOpPOB CHJIBHBIX
3JIEKTPOJUTOB; MOBTOPUTH MPABHIAMU TEXHUKHU
0e30MacHOCT W PadOThl € XUMHYECKHUMH
pEaKTUBaMU U MIOCYI0M.
[Iporonutnueckue [ToaroroBka k JI3, moaroroska | Pacumputs TEOPETUYECKUE 3HAHUS u| Ol, 11 -2 4

paBHOBECHSA U TPOUECChI

TK, pelieHue THIIOBBIX
cutyaimoHubix 3amad  (C3),
[MOATOTOBKA IOKJIa0B,

MOJIFOTOBKA K J1a0OpaTOpPHBIM
pabortam, moarotoska k [TK

MPaKTUYECKUE YMEHHUS 110 TEME

3aKkpenuTh 3HaHUS O MeEXaHU3Max JEHCTBUSA
Oy(depHBIX cHCTEM OpTraHW3Ma, UX B3aMMOCBS3U
U pOJId B MOAJAEpPXKAHUE KHUCIOTHO-OCHOBHOTO
roMeocTrasa, 3aKpenuTbh yMmeHus pacuera pH
KHCJIOT, OCHOBAaHWH U OyQepHBIX CHCTEM, a
TaK)K€ JMarHOCTUPOBAHUS KHCIOTHO-OCHOBHOE
COCTOSIHME OpPTaHM3Ma; HAy4YUThCA pPabOTaTh C
TUTEpaTypoll TpHU HamucaHwu pedeparos, a
TaK)K€ CTPOWTH BBICTYIUICHUS (JIOKJIAIbI) TI0
HaIlMCAaHHBIM pedeparam; MOBTOPUTH
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IIpaBUJIaMH TCXHUKU 0€30IaCHOCTH U pa6OTBI C
XUMHUYCCKHUMHU PCAKTUBAMU U HOCYHOﬁ.

Kommnekcueie coenunenus. | [lonrotoka k JI3, moaroroska | Pacmmputs TEOPETUYECKUE 3HAHUA u| Ol, 1 -2
Kommekconomerpus TK, pelieHne TUIOBBIX | IPAKTHYECKNUE YMEHHUS 110 TEME.
cutyanimonubix 3anad  (C3), | 3akpenuTh 3HAHUSA O CBOMCTBAX KOMILJIEKCHBIX
MOJIrOTOBKA JIOKJIAJIOB, | COEAMHEHUH, 3aKOHOMEPHOCTSX IPOTEKaHUs
IOJArOTOBKA K Ja0OpaTOPHBIM | (PU3MKO-XUMHYECKUX IPOLECCOB B  JKUBBIX
pabotam, noaroroska k [1K CHCTEMAaxX C TOYKU 3pEHUS UX KOHKYPEHLHH,
POJIM OMOT€HHBIX 3JIEMEHTOB U UX COCIMHEHUH B
JKUBBIX CHCTEMax; 3aKpenuTb YMEHUS B
COCTaBIICHUH Ha3BaHUU KOMIUIEKCHBIX
COCIMHEHUH U MPOTHO3UPOBAHUM YCTOWUYUBOCTH
KOMIUIEKCHBIX ~ COEJUHEHHH Ha OCHOBaHUU
KOHCTaHTbl YCTOMYMBOCTH WJIH HECTOMKOCTH;
HayyuThCcsl paboTaTb C JIMTEpPaTypod Ipu
HalMcaHUM pedepaToB, a TaKXKe CTPOUTh
BBICTYIUIEHHUs  (JIOKJaabl) IO  HalMCAHHBIM
pedeparaM; MOBTOPUTH MpaBWIAMH TEXHUKHU
0e30macHOCTH M paboThl € XUMHUYECKUMHU
pEeaKkTHUBaMU U MOCYAOM. .
PaBHoBecHbIe anekTpoansie | IToaroroska x JI3, moaroroska | Pacimmputs TEOPETUYECKHE 3HAHUS u| 01, /11-2
MOTEHLIABI TK, pelieHue TUIOBBIX | IPAKTUYECKHUE YMEHHUS 10 TEME
curyanlMoHHbIX 3amad  (C3), | 3akpenuTh 3HaHUSA O MOTEHIMOMETPUYECKOM
MOJArOTOBKA K JIADOPaTOpPHBIM | METOJE U €ro MNPUMEHEHUH B MEAMIIMHE;
pabotam, noaroroska k [TK 3aKpENUTh yMEHHsS pacuera DJIEKTPOJHOTrO
MOTEeHIINANa, QJIC u COCTaBJICHUS
raJIbBAHUUYECKUX LIETEN; MOBTOPUTH MpaBUIaMU
TEXHUKH  Oe30macHoCTM M paboThl €
XUMHUYECKUMH  pEaKTHMBaMH, IOCYAOH U
npubopamu.
[ToBepxHocTHble siBneHus U | [lonroroska k JI3, moaroroska | Pacimputs TEOpPETUYECKUE 3HAHUS u| 01, ]1-2
ancopbuus Ha mnoxaswxkHOH | TK, pelieHne TUIOBBIX | IPAKTHUECKUE YMEHHUS 110 TEME
u HEMOJBIKHON | cuTyallMoHHBIX  3amad  (C3), | 3akpenuTh 3HaHUS O  (PU3MKO-XMMUYECKOH
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MTOBEPXHOCTSX
Xpomarorpadusi.

paszzaena.

MOJITOTOBKA JIOKJIAJIOB,
MOJIrOTOBKA K J1a00paTOPHBIM
paboram, nmoaroroska k [1K

OCHOBE TOBEPXHOCTHBIX SIBICHUH H (haKTOpax,
BIMSIONIMNX HAa CBOOOAHYIO TIOBEPXHOCTHYIO
PHEPTUI0 M  OCOOCHHOCTH  aACOpOIMH  Ha
Pa3IUYHBIX TPaHHUIAX pa3/ienoB ¢a3; 3aKpernuThb
yMEHHE TPOrHO3UPOBATH BIMSHUE BEIICCTB Ha
BEJINYNHY HOBEPXHOCTHOTO HaTsDKCHUS,
aJcopOIMI0,  TOBEPXHOCTHYIO  AKTUBHOCTH;
3aKperuTh 3HAHUS O XpoMaTrorpaduveckom
METOJIe aHajdM3a M €ro MPUMCHEHHUH B
MEIUIMHE; HAYYUTHCS PaboTaTh C JIMTEPaTypor
IpU HAlMCaHUM pedeparoB, a TaKKe CTPOUTH
BBICTYIUICHHS ~ (JIOKJIQABI) IO  HalMCaHHBIM
pedepaTam; OBTOPUTH MPABUIAMH TEXHUKH
OezomacHOCTH ©  pabOTBI C XUMHYECKUMH
peaKkTHUBaMu U IIOCYI0M.

JlucniepcHbIE€ CUCTEMBI.

IToaroroska k JI3, moaroroska
TK, pelenue TUIIOBBIX
cutyanmoHHbix  3amad  (C3),
MOJrOTOBKAa K JIaDOpaTOpPHBIM
pabotam, nmoaroroBka k [TK

Pacmuputs TEOPETUYECCKHE 3HaHUS u
MMPAKTUYCCKUC YMCHUSA 110 TEMC

3akpenuTh ~ 3HAHUS O  KIaccHU(UKaIUH,
MMOJIYYCHHH, OYNUCTKU n 0COOEHHOCTSIX
(GU3XUMUUN  JTUCTIEPCHBIX CHUCTEM; 3aKpEIUTh
YMCHHUEC 3alMrCbiBaTb MUIECILTY, OMpCaACIsATh
3apsin rpaHyi, pacCcUUTHIBATh nopor
KOAryJsiluy,  ONPENeNsaTh  KOoaryJupyrolee
JNEeHCTBHE W MPOTHO3MPOBaTh 3((HEKTUBHOCTH
KOaryJupyroIIero JelCTBUsS dJIEKTPOJIUTAa Ha
30J1b; TIOBTOPHUTH MpPABHIAMU TEXHHUKHU
0e30macHOCTH H  pabOThl € XUMHUYECKUMH
pPEaKTUBAMU U TOCYIOM.

o1, 711-2

CsoiicTBa pactBopoB BMC.

IToxroroska k JI3, moaroroBka

TK, pelieHue TUTIOBBIX
cutyarimoHHbix  3amad  (C3),
MOJITOTOBKA JTOKJIAJIOB,

noATrOTOBKa K J'Ia60paTOpHLIM

Pacmmputs TEOpPETUYECKUE
IIPAKTUYECKHE YMEHUS 110 TEME
3aKpenuTh 3HaHUS O OCOOEHHOCTAX (DU3XUMUU
pacTBOpOB OMOMOJIMMEPOB, 3aKPENUTh yMEHHE
onpenenaty 3apsan 6enka no MOT; nayuutbes

3HaHUA n

o1, 111 -2
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pabortam, moarotoska k [TK

pabotaTe ¢ JUTEpaTypoil TpHU HAMUCAHUU
pedeparoB, a TaKKe CTPOUTh BBICTYIUICHUS
(Tokyazpl) MO HANMCaHHBIM  pedeparam;
HOBTOPUTH NMPaBUJIAMHU TEXHUKH OE€30I1aCHOCTH U
paboTbl C XUMHUYECKUMH pEaKkTHBAaMH U
MOCY0M.

XuMunueckas
TepMOJIMHAMUKA

[TonroroBka k JI3, pemenue
THUIIOBBIX CUTYallMOHHBIX 3a/1a4
(C3), moaroroBka k 1K

Pactmputh TEOPETUIECKHE 3HAHUS u
NPaKTUYCCKHE YMEHUS 110 TEME

3aKpenuTh 3HAHUS O TEOPETUYECKUM OCHOBAM
OMO3HEPreTHKH; 3aKpEIHTh yMEHHUE
paccUUTHIBATh TEIIOBBIC d(D(PEKTHI XUMUICCKIX
peakimii M0  CTaHJapPTHBIM  3HAYCHHSM;
pPacCUUTHIBATh TEPMOJUHAMUYCCKHUHN MMOTSHITHAI
(arepruto ['m60ca) u TPUMEHSATH €ro IS OLICHKH
BO3MO>XHOCTH TIPOTEKAHUS CaMOIPOU3BOJIBHBIX
NPOIIECCOB, B YACTHOCTH, B )KHBOM OpPTaHH3ME.

o1, 11-2

1,5

XuMunyeckasgs KUHETUKA

[TogroroBka k JI3, pelienue
TUTIOBBIX CUTYalIMOHHBIX 33]1a4
(C3), moarororka k I1K

Pacumputs TEOpPETUYECKHUE 3HAHHUS u
MIPAKTUYECKUE YMEHUSI 10 TEME

PaznuuaTe mMOHATHE CKOPOCTM TOMOTE€HHOW H
reTeporeHHOW  peakuud W (PaKTOphl  UX
ONPEAEIISIONINE; 3aKpENUTh yMEHUE
pacCcUMTHIBATh HU3MEHEHUE CKOPOCTH PEAKLHUU
NP U3MEHEHUH TEMIIEPATYPhl U KOHLEHTPAIUU
pearupyroIux BeIeCTB.

o1, J11-2

1,5

Hroro
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45. Marpuua cooTHeceHUsI TeM/pa3iesioB Y4eOHOWl JUCHUILIMHBI H
¢popmupyemsix B Hux OK u OIIK

Tembl
JTUCIUTLINHEI

KomnuuecTBo

qacoB

Komnerennn

OK1

OKS8

[

OIIK1 |OIIK7 |OIIK9

OOiee
KOMIIETEH LU

Y4eHue o pactBopax.
OcHOBHbBIE THIIBI
XUMHUYECKHUX
PaBHOBECHI u
IIPOLIECCOB B
JKA3HEICSITEIbHOCTH

a
(o]

01| KOJIMYECTBO

DOU3NKO-XUMHA
MMOBEPXHOCTHBIX
SIBJICHUH B
(GYHKIIMOHUPOBAHUU
JKHUBBIX CHCTEM

OU3UKO-XUMHUS
JUCIIEPCHBIX CUCTEM B
(GYyHKIMOHUPOBAaHUU
YKUBBIX CUCTEM

15

CBoiicTBa pacTBOpPOB
BMC

12

DJIEMEHTBI
XUMHUYECKOM
TEPMOJIMHAMUKHU u
KUHETUKH

IIpomMexxyTouHas
aTTecTalus

Hroro

108

5. OBPA3OBATEJIBHBIE TEXHOJIOT'NAN
JTUCITUTLTUHBI
00pa3oBaTeIbHbIC TEXHOJIOTHU:

B xome wu3yuenus

«XUMU»

UCIIOJIB3YIOTCSl  CJIEYIOLIUE

1. TexHOJIOTHH NOAAEPKUBAIOIIET0 00yUeHHsl (TPAAULIMOHHOE 00yUeHMe):
AxmugHvle popmbl 0OyueHus:
— 00OBSICHUTENIBHO — WITIOCTPATUBHBINA METOJ (JICKIUS — BU3yaJIU3allusl);

— IPYIIOBOM METOT (TpyIIIOBOE PENICHUE 3a]1a4);
Humepaxmuegnule ghopmwi 06yuenus:
— paboTta B MaJIbIX TpyIIax (BbIIOJHEHHUE JTaOOpaTOPHBIX padoT).




2. TexHoJioruu pa3BuBaouiero o0yueHusi (AHHOBAIMOHHOE O0yUeHue).

AxmugHule hopmbl 0OyueHus:

— KOHTEKCTHOE O0y4YeHUe (pelIeHne CUTYallMOHHBIX 3a7a4);

— KPUTHYECKOE MBIINUICHUE - «IU(POBON JUKTAHT» (BBITOJHEHHUE TECTOBBIX
3alaHui );

HumepaxkmusHule ghopmul 00yuenus:

— KPUTHYECKOE MBIIIICHUE - «MO3TOBOW IITypM» (METOIUKA «BOMPOC —
OTBET»);

— 1nuddepeHnrpoBanHoe o0ydeHue (ydyacTre B OJUMITHAAAX ).

6. OHEHOYHBIE CPEACTBA /JJId TEKYHIEIO KOHTPOJIA
YCHEBAEMOCTH, IPOMEKYTOUHOM ATTECTALIUM IO UTOTAM
OCBOEHUA JANCHUIIJIMHBI n YYEBHO-METOAUYECKOE
OBECIEYEHUE CAMOCTOSATEJBHOM PABOTHI CTYJEHTOB

OK-1 Cnocobnocms k abcmpakmuomy MeluLIeHUI, AHAIU3Y, CUHME3)

OK-8 T'omoenocmv Kk pabome 6 Koalekmuge, MONEPAHMHO BOCHPUHUMAMDb COYUATbHbIE,
IMHUYeCKUe, KOHPeCCUOHATbHbIE U KYIbIMYPHble PA3TUYUS

OIIK-1 I'omosHocmb pewams cmanoapmuvle 3a0ayu NPOheccUOHANbHOU O0esimenbHOCU C
UCNONb308AHUEM UHPOPMAYUOHHBIX, OUOIUOSPADUUECKUX PeCyPCO8, MeOUKO-OUOI02UYeCcKOll
MEPMUHONIO2UU, UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX ~MEXHONIO2UN U  Y4emOM OCHOBHbIX
mpebosanuil UHGHOPMayUoHHOU 6e30nacHocmu

OIIK-7 I'omosHOCmb K UCNONB308AHUI0 OCHOBHBIX (DUBUKO-XUMUHECKUX, MAMEeMAmMu4eckux u
UHBIX eCTNeCMBEeHHOHAYYHBIX NOHAMUL U MEMO008 NPU peueHuU NPoghecCuoHaIbHbIX 3a0ay
OIIK-9 Cnocobnocms Kk oyeHke (hu3uoio2uyecKux COCMoAHUl U Namolo2UdecKux npoyeccos 8
opeanuzme uenosexa OJisl peuleHus npopheccUOHAIbHbIX 3A0ay

Ilpumepnl TeM JIOKJIA/IOB
1. Mexanu3m tokcuueckoro neictBus CO, NO, HUTpaTOB, HUTPUTOB, O30HA,

IIMAaHUJIOB HA OPTaHU3M.
brokoMITIeKChl 1 KOMIUIEKCOOOpa30BaHUE B OPTaHU3ME.

bydepubie cucrempl KpoBu (ruapokapOoHaTHas, ruapodocdaTHas,
OenkoBasi, reMOTJIOOMHOBAS ).

3HadeHne aacopOIMOHHBIX MPOIECCOB B )KU3HEACATEITHHOCTH.
ACOpOIIMOHHBIE TTPOIIECCHI TIPU KOPPEKITUU TTATOJIOTUUECKUX COCTOSTHHM.
DIEKTPOXUMHSI - OCHOBA IJICKTPOIUATHOCTHKHU B MEIUITHE.
XpomaTtorpapudyeckue METOABI  pa3leieHUs W  aHaju3a  BEIIECTB.
[IpumMeHeHre B METUITMHCKUX UCCIICTOBAHMSIX.

8. KpuokoHcepBaius 1 BUTpUPUKaIUS OMOJIOTHIECKUX 0OBEKTOB.

9. Hcmonp3oBaHWE aHTUIOTOB B MEAUITMHCKOMN MPaKTHKE.

10. KoyutongHas 3ammra.

w N

N o oA
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OK-1 Cnocobnocmub k abcmpakmuomy MolULIeHUI0, aHanu3y, CUHMe3y

OK — 8 I'omosnocmb k pabome 8 Koanekmuge, moiepanmHo 60CNPUHUMAMb COYUATIbHbBIE,
9MHUYeCcKUe, KOHGecCUOHAbHbLE U KYIbMYPHbIE PA3NIUYLSL

OIIK-7 I'omosHocmb K UCNONB308AHUI0 OCHOBHBIX (DUUKO-XUMUYECKUX, MAMeMamuieckux u
UHBIX eCmeCcmB8eHHOHAYYHbIX NOHAMUL U MemOo008 NPU peueHuu npogdheccUuoOHaIbHbIX 3a0ay
OIIK-9 Cnocobnocmb K oyeHke Qu3uoniocutieckux coOCMOoAHUN U NAMoa02U4ecKUX Npoyeccos 6
opeaHuzme 4enogexa O0Jisl peuleHus npopecCcuoHaIbHbIX 3a0ay

Brimonnenne nabopaTopHBIX (PKCIEPUMEHTAIbHBIX) paboT, oOpaboTka u
aHAIM3 TIOMYYEHHBIX JaHHBIX. @DOpMyIHpOBaHHWE BBIBOJOB Ha OCHOBAaHUU
MTOJTYYCHHBIX PE3yJIbTATOB.

IIprMepbI OLIEHOYHBIX CPEACTB ISl TEKYILIelH aTTeCTAlNu

H PCAIN3YEMbIC KOMIICTCHIIUN

OIIK — 1 ToroBHOCTH pemaTh CTaHAAPTHBIE 337aud MPOGECCHOHATBHON JIESITEIBHOCTH C
UCIOJIb30BaHUEM HH()OPMAIIMOHHBIX, OMOIMOrpadUuecKuXx pecypcoB, MEIUKO-OMOJIOrHUeCcKOn

TCPMHHOJIOIUH,

I/IH(1)OpMaIII/IOHHO-KOMMyHI/IKaLII/IOHHI)IX TEXHOIOTHH | Y4€TOM  OCHOBHBIX

TpeboBaHui HH(HOPMAITMOHHON 0€301TaCHOCTH

OIIK — 7 T'OTOBHOCTh K HCIIOJIb30BAaHHUIO OCHOBHBIX (PH3UKO-XMMHUYECKHX, MAaTEMAaTHYECKUX H
WHBIX €CTCCTBEHHOHAYYHBIX IMOHITUH M METOJOB MPHU PEIICHUH MPO(ECCHOHABHBIX 3a/1a4

OIIK 9 CnocoGHOCTh K OlLIEHKE (DU3MOJIIOTHYECKUX COCTOSHHHA M MATOJIOTMYECKHX MPOIECCOB B
OpraHu3Me YeJIOBEeKa JIJIsl peleHus mpodecCHOHANBHBIX 33134

Jns Tekyen
arrectanmu Nel
KonrtpoJjbHbie
BOIIPOCHI

II0 TEMC

«Konuenrtpanus pactsopoB. KonnuraTuBHble CBOWCTBA PACTBOPOBY

Bapuant Ne

1. Pacteop AgNOs (isimuc) nOpuMEHsieTcsl  HapyXHO  Kak

npo(UIaKTUYECKOE CPEICTBO MPOTUB TOHOPEHHBIX 3a00JeBaHUM
rJ1a3 y HOBOPOXACHHBIX. OIpenennuTe MacCoBYO JIOJII0 pacTBOpa
HUTparta cepedbpa ¢ MossipHOM KoHueHTpauuei 0,12 monb/n u
mIoTHocThio 1,02 /M.

Paccuutath ocmotnueckoe nasienue 20% BOJHOrO pacTtBOpa
roko3bel  (p=1,08r/mi1), nOpUMEHSIEMOro JUisl BHYTPUBEHHOTO
BBEJICHUS IpU oTeke Jierkoro. Kakum Oyner 3TOT pacTBOp MO
otHouieHuto K kpou? (R = 8,31 Jx/monbeK).

. Paccumraiite MonbHYI0 10110 M MOJIsIpHYIO KOHIeHTparmu ZNnCl; B

pacTBope, MIPUMEHSIEMOTO B KauyeCcTBE BSDKYILIETO u
aHTHCENTHYECKOTO cpeacTBa, coaepxamiero 10 r ZnCl, B 500 r

pactBopa (mw1oTHOCTh 1,02 r/mi).

. PactBopumocTs razoB B xuakoctd. 3akoH ['enpu. Kecconnas

0O0JIE3Hb.
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OIIK — 1 ToToBHOCTh pemiaTh CTaHAAPTHBIC 3a7a4d MPOGECCHOHATHPHOM JCATEIHPHOCTH C
UCTIOJIb30BaHUEM HMH()OPMAIIMOHHBIX, OMOIMOrpadUUecKuX pPecypcoB, MeEIUKO-OMOIOTHYECKON
TEPMHUHOJIOTHH, HWHPOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTUH U  y4eTOM OCHOBHBIX
TpeOoBaHUI HHPOPMAITMOHHON 0€30MaCHOCTH

OIIK — 7 T'oTOBHOCTh K HCHOJb30BAaHHIO OCHOBHBIX (DPU3MKO-XUMHUYECKHX, MAaTEMaTHYECKUX W
WHBIX €CTECTBEHHOHAYYHBIX MOHSATUH ¥ METO/IOB IIPU PEIICHUHU MPO(ECCHOHATBHBIX 33124

OIIK 9 CnocoOGHOCTh K OIleHKE (DM3MOJOTHUYECKUX COCTOSHUW M TATOJOTHYECKHX IPOIIECCOB B
OpTraHu3Me YeJIOBeKa JUIsl pelIeHHs MPOQECCHOHAIBHBIX 3a/1a4

Jlost Tekymei o Teme «PactBopsl anexTponutoB. bydepusie pactBopsl. KOC.
arrecrauun Ne2 KomrmiekcHbie coeTuHEeHUsD

KoHTpoJjbHbIe

EONDOCEHI Bapuant Ne

1. Tlpu oOTpaBIEHUH COJISIMH TSDKEIBIX METAIJIOB HCHOJB3YIOT
tnocynbdar Harpus. Kakoi u3 monos — Hg?* umu Ag+ - B TIepByIo
ouepennb OyaeT BHIBOAUTECS U3 opranusMa, eclii Kueer(HY(S203)2)*
=3,6:10%, Kyeer(Ag(S203)2)* = 2,5-1014? Tlouemy?

2. Paccunraiite pH Oydeproro pactBopa, coctosmiero u3 5 mi 0,01M
pactBopa tumapodochara mHatpus wm 10 mu 0,5M pactBopa
auruapodocdara varpus, eciu pK (H2PO4Y) = 6,86.

3. Teopus Jle6asi- X roKKels. AKTUBHOCTb. Kosppuunent
aKTUBHOCTH. Y paBHeHue Jlebas- XtoKkKkes.

4. bonpHOMY BO BpeMs OIepaliid TPOBOAMUTCS HCKYCCTBEHHAs
BEHTHJIAIUS JIETKUX C TIOMOINBI0 ammapata. [Ipu ompeneneHuu y
Hero nokasareneit KOC ycranosneno: B(kposu) = 0,04; pH = 7,26;
pCO2 = 67,5 mm pt. c1.; BE = -5 mmons/n. HazoBute BuI
Hapymenus KOC.

5. PaccunTtaTh HOHHYIO CHITY pacTBOpPA, YUUTHIBAsI €0 COCTAB:

Hatpus xyiopun — 0,09 M;
Kanbius xjaopug — 0,01 H.;
HaTpus ruapokapoonat — 0,05 M.

OIIK — 1 ToroBHOCTH pemiaTh CTaHAApPTHBIE 3aJayd MPOo(ecCHOHANBHON JesITeNbHOCTH C
HCIIOJIb30BaHWEM HH(OPMALIMOHHBIX, OHOIMOrpadUUecKux pecypcoB, MEIUKO-OHMOIOTHYECKOM
TEPMHUHOJOTHH, HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJNOTUH U  y4eTOM OCHOBHBIX
TpeboBaHui HHGHOPMAITMOHHON 0€30MTaCHOCTH

OIIK — 7 T'OTOBHOCTh K HCMOJB30BAHHIO OCHOBHBIX (DU3MKO-XUMHUYECKHX, MATEeMaTHYECKUX H
WHBIX €CTECTBEHHOHAYYHBIX MOHSATHH ¥ METOJIOB IPU PEIICHUH MPOPECCHOHATBHBIX 3a/1a4

OIIK 9 CrnocoOHOCTh K OICHKE (DPM3MOTOTHUYECKUX COCTOSHUN M MATOJOTHYECKHX IPOILIECCOB B
OpraHu3Me YeJIoBeKa JUIsl pelIeHHs MPO(PEeCCHOHATBHBIX 3a/1a4

JUnist TeKyIei 1o TeMe «PaBHOBECHBIE AJIEKTPOAHBIE TPOLIECCHD
arrectanun Ne3

KonrtpoanHbie Bapuant Ne

BOIIPOCKI 1. Onpenenure pH kpoBu, ecau OJIC wenu, cocrosmend wu3

BOJIOPO/THOTO M HOPMAJILHOTO BOJOPOJHOTO JJIEKTPOJIOB paBHA
0,412B npu temneparype 20°C. Kakoso cocrosiane KOC.

2. CornacHo Bcemupnoii Oopranusanuu 3paBOOXpPaHECHUS
KHACJIOTHOCTh INMUTHEBOW BOABI JOJDKHA COCTaBisITh 6,5 - 8,5.
Onpenenure pH mpoObr goxaeBor Boabl, eciu JJC uemnu,
coctosmieit u3 xaopcepedpsanoro (E%c. = 0,241 B) u cTEKISTHHOTO
snektponos pasHa 0,548 B mpu temneparype 20°C. Uem moxker
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OBITH O6YCJ'IOBJ'I€H3 BCJINYHHA pH() MO>KHO M €€ HCIOJIb30BaTh B
KauyeCTBE MMThEBOM BO,Z[BI? OTBeET NOSICHUTE.

3. @akTOopHI, BIUSAIOINIAE HA BETUYHHY SJIEKTPOTHOTO MTOTEHITHAIA.

CraHapTHBIN 3JIEKTPOAHBINA OTEHIIHAI.

OK-1 CiocoOHOCTH K a0CTPaKTHOMY MBIIIICHUIO, AaHATTU3Y, CUHTE3Y
OIIK — 1 T'oTOoBHOCTh pemIaTh CTaHAAPTHBIC 3a7a4d MPOPECCHOHATHPHOU JCATEIHBHOCTH C
UCTOJIb30BaHUEM HMH(POPMAIIMOHHBIX, OMOIMOrpaduUYecKux pPecypcoB, MEAUKO-OMOIOTHYECKOM

TEPMHHOJIOI'UH,

I/IH(i)OpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTH U YUCTOM  OCHOBHBIX

TpeOoBaHUI HHPOPMAITMOHHON 0€30MaCHOCTH
OIIK — 7 T'OTOBHOCTh K HCIIOJb30BAaHUIO OCHOBHBIX (PH3UKO-XHMHUYECCKHX, MATEMAaTHYCCKUX H
HHBIX CCTCCTBCHHOHAYYHBIX HOHATHHU U MCTOOB IIPpH PCIICHUN HpO(beCCI/IOHaHBHBIX 3aa4

Jns Texyieit
arrectaruu Ned
TecTOBEIE

BOIIPOCHI

10 TEMC <<HOBCpXHOCTHI>Ie SBJICHUS»

Bapuanrt Ne
Bbi0epuTe 01MH NPAaBUJIbHBIA 0TBET
TepaneBruueckas 3P PEKTUBHOCTD JIEKapCTBEHHBIX BELIECTB

MOBBIIIIACTCS C  yBEJIMYSHUEM IUIOMIAMM WX MOBepxHocTH. Kak
M3MEHSICTCS TUIONIA(b TOBEPXHOCTH TBEPIOTO TEIa MIPH U3MEIbUCHHH
1. Ymenbaetcs.
2. He uamensiercsi.
3. Bo3pacraer.
4. 310 3aBUCUT OT (HOPMBI TOBEPXHOCTH.
VYKaKUTE DSHEPreTUYECKYI0 eIMHHIYY HM3MEPCHHSI ITOBEPXHOCTHOTO
HaATSKCHHUS:
1. Jix/m2.
2. (x-m)/m2.
3. H-m.
4. H/m.

. 1Ipu yBenu4yeHuun Temneparypsl 3Ha4€HHE TIOBEPXHOCTHOTO HATSKECHHUS:

1. YMmeHbI1aercs.

2. YBennuusaercs.

3. He usmensercs.

4. CHayaJsia BO3pacTaer, HIOTOM HE U3MEHSETCS.

. BriOepute BepHOE yTBEpkKACHUE:

1. Yem Oonblie 3HEPrusi MEXMOJEKYISIPHOIO B3aWMOJIEHCTBUA, TeM
MEHbIII€ BETUYNHA TOBEPXHOCTHOTO HATSYKEHUSI.

2. YeM MeHbILE 3HEPrusi MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUS, TEM
MEHbIII€ BETUYNHA TOBEPXHOCTHOTO HATSYKEHUSI.

3. BenmuunHa TOBEPXHOCTHOTO HATSHKCHHUS HE 3aBHCUT OT DJHEPTHH
MEXMOJIEKYJIIPHOTO BO3/IEHCTBUS.
4. Het BepHOTO yTBEPKIEHUS.

. ITAB — 370 BemiecTBa, KOTOpHIE:

1. TloBbIMIatOT aKTUBHOCTh MOHOB Ha MOBEPXHOCTH paszjena ¢as.
2. YBeNMUYMBAIOT MOBEPXHOCTHOE HATSKEHHUE PACTBOPHUTEIIS.

3. He u3MeHSIOT TOBEPXHOCTHOE HATSHKCHHUE PACTBOPHUTEIIS.

4. VYMeHBIIAIOT MOBEPXHOCTHOE HATSHKEHUE PACTBOPUTEIS.

. IINB — 310 BCIIICCTBA, Y KOTOPBIX IMTOBECPXHOCTHASA AKTUBHOCTD:

1.<0.
2.>0.
3. =0.
4, =1.

. Kakwue BemecTBa IMOHKAIOT IIOBCPXHOCTHOC HATAXKCHHUC KpOBI/I?

1. DAEKTPOIUTHI.
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2. benku.
3. I'moko3a.
4. ®ocdatsl.
8. Kakoe w3 BemectB o00jagaeT  HaWOOJBIICH  IOBEPXHOCTHOMN

AKTUBHOCTHIO?
1. CoHsOH.
2. NaCl.
3. C17H33COOH.
4. C10H21OH.
9. TlornomeHue BemecTBa Bceil Maccol aicopOeHTa Ha3bIBACTCS:
1. Ancop6uuei.
2. AGcopOuueii.
3. Aaresueit.
4. Koresueii.

10. [TAB ymMeHbIIatoT cBOOOJHYIO TOBEPXHOCTHYIO HHepruto ['nb0ca Ha
TpaHUIIe pa3jiesa ra3 — JKUJIKOCTh, TOTOMY YTO:

1. Kouumenrpauus ux B 00beME IKUAKOCTH OOJbIIE, 4YEM B
MTOBEPXHOCTHOM CJIOE.

2. KoHLEHTpalys UX B MOBEPXHOCTHOM CIIOE OOJIbIIE, YEM B 00BEME
pacTBopa.

3. VBenMuMBaKOT MOBEPXHOCTHOE HATSKEHUE,

4. HakamiusaroTcs B 00bEME KUIKOCTH.

11. Yem Oomnbliie 3apsii ¥ MEHbIIE PaanuyC COJIbBATUPOBAHHOTO HMOHA, TEM

€ro afCcopOIMOHHAs CITOCOOHOCTD:

1. Bonbme.

2. Menblie.

3. OauHakoBa.

4. Het B3aMMOCBSI31 MEX/1y JAaHHBIMH [IAPAMETPAMH.

12. AncopOrust ra30B Ha TBEPAOM aICOPOSHTE BO3PACTET C:
1. VBennyennem teMneparypei.

2. VMEHBIICHUEM JaBIICHUS.
3. YMeHbIIEHUEM YAEIbHON NOBEPXHOCTH.
4. TToBbILIEHNEM JaBJIEHHS.
13. B ITIAB otHocstest: A) caxapos3a, b) oneat Harpus, B) xemunbie
KHUCITOTHI, [') munu b
1. Bee.
2.5,B,T.
3.5, T, A.
4.5, B.

14. N3bupatenbHas aacopOLMs HOHOB O TUMHSIETCS MIPABHITY:

1. Bant — T'odda.

2. Trokno — Tpayoe.
3. [Tanera — Masuca.
4. PeGunepa.

15. Bo ckosbkO pa3 moBEpXHOCTHASI aKTUBHOCTh 3TAHOBOW KHCIIOTHI O0JIbIIIE
WM MEHBIIE MOBEPXHOCTHONW aKTHBHOCTH OyTaHOBOW KHUCIOTHI TaKOM
K€ MOJISIPHOM KOHIIEHTpaluu?

1. Bonbme B 9,4 paza.
2. Menbue B 9,6 pas.
3. Menbuie B 6,4 pasa.
4. Bonbiue B 3,5 pasa.
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16. JIyume Bcex B paay uonos: Cs*, Li*, Na*, K" 6yzer agcopbuposarscs:
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17.

1. Cs".
2. Li".
3 Na".
4. K*,
[Ipu ancopbumu IIMB wHa rpanune pasgena ¢a3 BeIUIHHA

MOBEPXHOCTHOW akTUBHOCTH (Q) W BemuumHa anacop6umu (I') wuMeroT
CIIEYIOIINE 3HAYECHMUS:

1.g<0, TI<O0.
2.9>0, I'>0
3.g<0, I>0.
4.9>0, I'<0

18. Bribepere BepHOE YTBEpIKIACHUE:

1. Jlns Bcex 4iI€HOB FOMOJIOTMUYECKOTO PsiJia BEIMUMHA TIPEAEIbHOM
azcopOLUU OCTOsTHHA.

2. BenmunHa mpenenbHON afcopOIMH yMEHBIIAETCS C yBEITHYECHHEM
JUTMHBI YTJIEBOJOPOAHOTO paguKala.

3. Benuunna npenenbHOM agcopOLMK yBEIUYUBACTCS C BO3pACTaHHEM
JUIMHBI YTJIEBOJOPOAHOTO paguKala.

4. Her BepHOTO yTBEPXKICHUS.

19. Honsl 21eKTPOIUTOB Jy4Ille aICOPOUPYIOTCA Ha!

1. IlonspubIx agcopOeHTax.

2. HenmonsipHbIX aacopOeHTaX.

3. Ilpupona ancopbeHTa 3HAUCHHSI HE UMEET.
4. B 01MHAaKOBO# CTEIICHH.

20. HaiinmuTe B3aMMOCBSI3b MEXKIY TOBEPXHOCTHOM dHepruei ['nboca,

Me)K(i)a3HOﬁ MMOBCPXHOCTBHIO U ITOBCPXHOCTHBIM HATAKCHUCM:

1.Gn:S/G. Z.GHZS-G. 3.Gn=G/S. 4.Gn=G-dS.

OIIK — 1 ToroBHOCTH pemaTh CTaHAAPTHBIE 3aJaYd MPO(PECCHOHATBHON JEsTENbHOCTH C
UCIMOJIb30BaHUEM HH()OPMAIIMOHHBIX, OMOIUOrpaUUecKuX pecypcoB, MEIUKO-OMOJIOTHYeCKON

TECPMHHOJIOIUH,

I/IH(1)OpMaIII/IOHHO-KOMMYHI/IKaHI/IOHHI)IX TEXHOIOTHI W™ YY4€TOM  OCHOBHBIX

TpeboBaHU HHPOPMAIIMOHHON 0€30MaCHOCTH

OIIK — 7 T'OTOBHOCTh K HCIIOJIb30BAaHUIO OCHOBHBIX (PH3UKO-XHMHUYECKHX, MAaTEMAaTHYECKUX H
UHBIX €CTECTBEHHOHAYYHBIX MOHATUH M METOJIOB IPU peIIeHUH NMPo(HeCCHOHABHBIX 3a/1a4

OIIK 9 CnocoOHOCTh K OIEHKE (PM3MOJIOTMUYECKUX COCTOSHUN M MATOJOTMYECKHX IPOLIECCOB B
OpraHu3Me YeJIOBeKa JUIsl pelieHus NpodecCHOHANBHBIX 33134

s rexymen
arrecranuu Ne5

KontpoJjbHbie
BOH[!OCI)I

o reme «JlucnepcHeie cuctemMbl. CBolicTBa pactBopoB BMC»
Bapuant Ne

1. Hapymenue ycTOWYMBOCTH pacTBOpPOB OuomnoauMepoB. JleHarypauus

2.

3.

0e1KOoB, (haKTOPHI, BHI3BIBAIOIINE JIEHATYPALHIO.

Crpoenne OGenKOBOM MOJIeKyIbl (II€pBUYHAsI, BTOPUYHAS, TPETUYHAS U
9YeTBEPTUYHAS CTPYKTYPHI).

IMpu xaxom 3Hauenmn pH (4 wmmm 9) Oymer mocturHyro Hambosee
s pexTUBHOE pa3eeHre METO0M deKTpodope3a OETKOBONW CMecH U3
CBIBOPOTOYHOTO ansoymuHa (pl = 4,6) u remornoduna (pl = 6,7)? Orser
MOSICHUTE.

CmioHa mpencraBisieT coOOM KOJUIOMAHBIN pacTBOp. Sapo MULEIUIBI
coctout u3 ¢ocdara kambius Caz(POs)2. B cmabokucioit cpee CIoHbI
npeobnanaror nousl HPO42. Tpebyercst yCTAHOBUTH CTPOSHHE MHUILEITBI
B cnabokucioit cpene pH = 6,3 - 6,9 u crpoeHre MULEIIBI TpU
YBEIIMYCHUU KUCIIOTHOCTH B POTOBOH ITOJIOCTH.

Crnemuduyeckue coiictBa pactBopoB BMC. OcmoTHdeckoe aaBiIcHHE
pacTBOPOB OMOTOJIMMEPOB.
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Jlost

IIPOMEKYTOYHOMU BUJIET Ne_

aTTecTaluu

KonTpoabHble CriocoObl BbIpaXKEeHUs COCTaBa BelecTBa (MaccoBast 015, TUTP,

BOIIDOCEI MOJISIPHAS. M MOJISUTbHASI KOHLIEHTPAIMH, MOJISIpHAsI KOHIICHTPALUs
9KBUBAJIEHTA, MOJIbHAS JIOJIs).

(Peanuzyembie OCOOEHHOCTH PACTBOPOB CHJIBHBIX JJIEKTPOJUTOB. AKTHUBHOCTH,

KOMIIECTCHI U CM.

HUXKE)

kod(puimeHT akTMBHOCTH, YpaBHeHHe JleOas-Xrokkens. HMonHas
CHJIa PAaCTBOPOB.

bonwHoO#, ¢ maccoit Tema 60 Kr, mocTynmwi B KIMHUKY C OCTpOH

nodeyHor HepocraTouHocThio. [Tokazarenn KOC: pH = 7,25; pCO2

= 35 MM pr.ct.; BE = - 11 mmons/n. OxapakTepusyiTe BHT
Hapymenus KOC. Koppekiusa 1aHHOTO COCTOSIHUSA.

Bonpocsl kK NpOMeKYTOYHOM ATTECTALMH (324eT)

OK - 1 Cnocobrocme k abcmpakmuomy MbluLIeHUI0, AHAIU3Y, CUHMESY
OIIK-1 I'omosnocms pewamv cmanoapmuvlie 3a0auu NPOPECCUOHAILHOU OessMeNIbHOCMU C
UCNONb308AHUEM UHDOPMAYUOHHBIX, OUOIUOSPAPUUECKUX pecypcos, MeOuKo-OUoI02uecKou

mepmuHojlocul,

MHQbOpMaI/;MOHHO'KOMM_)/’HMKCZL;MOHHle MEexXHONo2Ul U yuemom OCHOBHbLX

mpebosanuli UHGOPMAYUOHHOU OE30NACHOCU

OIIK-7 I'omognocmb K UCNONb308AHUIO OCHOBHBIX (QUIUKO-XUMUYECKUX, MAMEMAMUYECKUX U
UHBIX eCmeCcmBeHHOHAYYHbIX NOHAMULL U Memo008 npu peueHuu npogeccuonanbHulx 3aoay OITK—
9 Cnocobrocmu Kk oyenke usuoOIOUYECKUX COCMOAHUL U NAMONOSULECKUX NPOYECCO8 8
opeanuzme uenoeexa OJist peuetust npophecCUOHATbHBIX 3A0ay

1. TemuoBoit »ddextT xumuueckoil peakiuu. 3akoH ['ecca. CTaHmapTHbIE SHTANbINA

00pa3oBaHus U CrOpaHus XUMHYECKuX coenuuenuid. Cieactus u3 3akona ['ecca. (OK-1,;
OIIK-1; OIIK-7)

OuTponus. MI3MeHeHne sHTpONMH Kak KpuTepuil camorponsBoibHocTH npouecca. (OK-1;
OIIK-1; OIIK-7)

TepmoauHaMuyeckue NOTEHIMAbI: SHTponus, »Heprus [ubbca, Kak KpUTepUH
CaMOIIPOU3BOJIBHOCTH Tpouecca. [IporHo3upoBaHue HampaBiIeHHUs CaMOIPOU3BOJIBHO
npoTtekaromux mporeccos B cuctemax. (OK-1; OITK-1; OITK-9)

3aBUCHUMOCTh CKOPOCTH PEaKMu OT KOHLEHTPAaIUH, 3aK0oH JieicTByromux macce. (OK-1,;
OIIK-1; OIIK-7)

3aBUCHUMOCTh CKOPOCTH peakuuu ot Temneparypsl. [Ipasuno Bant-I'odda. (OK-1; OIIK-
1; OIIK-7)

OHepreTuyecKuii Mpopuiib FIK30TEPMUUECKON PEAKLIUU U SHI0TEPMHUECKON PEeaKny;
9Heprus akTuBanuy; ypasHenue Appennyca. (OK-1; OIIK-1; OITK-7)

Karanuz. Buasl karannzaTtopoB. DHepreTHUeckuil npoduiab KaTaaUTUYECKOH peakluu.
Oco0OeHHOCTH KaTaJTUTHYEeCKOM aKTUBHOCTH (EepMEHTOB. YpaBHeHHE Muxasnuca-
Menren. (OK-1; OIIK-1; OIIK-7)

Posib BOZBI M PacTBOPOB B JKU3HENAEATEIBHOCTH. PUBNKO-XMMHUYECKHE CBOMCTBA BOJIBI,
o0yclaBIuBaIONINE €€ YHHUKAJIbHYIO pOJIb, KaK €JIMHCTBEHHOTO OHMOpPacTBOPUTEIS.
Tepmonnnamuka nporecca pactsopenus. (OK-1; OIIK-1; OTIK-7)

Crioco0bI BEIpaKEHHs COCTaBa BeIeCTBa (MaccoBas J10Jis1, TUTP, MOJISIpHAS M MOJISLIIbHAS

KOHIICHTPAILIMK, MOJISIpHAs KOHIIEHTpAlUsi SKBUBAJCHTa (HOPMAJIbHOCTh), MOJIbHAsS
noist). (OK-1; OIIK-1; OIIK-7)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

PacTBOprMOCTh T'a30B B KUAKOCTSX. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B OT MPHUPOIBI
ra3a ¥ pacTBOPUTENS, OT TeMIlepaTypbl U JaBieHUs. 3akoH ['enpu. 3axkoH JlanbpToHa.
3akon Ceuenona. (OK-1; OIIK-1; OIIK-9)

KonnurarusHble CBOMCTBA paCTBOPOB HEAIEKTPOIUTOB M DJIEKTPOJIUTOB. 3aKoH Payrs u
CIEJCTBUSL M3 HEro: IOHW)XEHHE TEMIEpaTypbl KPHUCTAJUIU3AINK, IOBBIIICHUE
TeMIeparypsl kurenus pactBopoB. Juddysus. Ocmoc. Ocmotrueckoe gasienue. Poib
ocMoca B buonornueckux cucremax. (OK-1; OITK-1; OITK-7; OIIK-9)

OcmoTrnyeckoe JaBieHME KpoBU. [Hmo-, rumep- M H30TOHUYECKUE PACTBOPHI.
W3oronnueckuii koadpdurment. [Tnazmonns u remonus. (OK-1; OITK-1; OITK-9)
OnexTponutnyeckass auccounanus. CuinpHble W ciadble  AeKTponuThl. CTeneHb
muccouuanuu. KoHcranta mguccouuanuu ci1a0oro 3JeKTposiuTa. 3aKOH pa3BeleHUS
OctBanbaa. (OK-1; OIIK-1; OIIK-7)

OcoOeHHOCTH PACTBOPOB  CHJIBHBIX ~ 3JIEKTPOJIUTOB. AKTHUBHOCTb, KO3()PHIHEHT
aKTUBHOCTH, YpaBHeHue Jlebas-Xrokkens. Monnas cuma pactBopoB. (OK-1; OIIK-1;
OIIK-7)

Honnoe npousseneHue Bonabl. Bogoponanbiili mokaszatens. Onpenenenue pH BoaHBIX
PacTBOPOB CHJIBHBIX U ClIa0BIX KUCIOT U ocHoBanuit. (OK-1; OITK-1; OITK-7)

Bydepusie pactBopbl. Kiaccuduxamms OydepHbix cucrem. Mexanmsm OydepHOro
neiicTBus Ha mpumepe aneratHoro O0ydepa. Pacuer pH Oydepnbix cucrem u (hakTopsl,
Bimsitonue Ha 3ty Beianunny. (OK-1; OIIK-1; OIIK-7)

Bydepubsie cucrtempl KpoBu: ruapokapOoHaTHas, (ocdarHas, TreMOrIoOMHOBas,
OenkoBasi. Ponb OydepHbix cucrem B opranuzme uenoBeka. (OK-1; OIIK-1; OIIK-7,
OIIK-9)

IIonsiTHE O KHUCIOTHO-OCHOBHOM COCTOSIHMM OpranusMa. Anunos. Ankano3. Koppekuuns
KOC. (OK-1; OIIK-1; OIIK-9)

CrpoeHue KOMIUIEKCHBIX coenuHeHud. KoHCTaHTa HECTOMKOCTH U yCTOMYMBOCTHU
KomruiekcHbIX coequnennii. (OK-1; OITK-1; OITK-7; OITK-9)

[Torenunomerpuueckuii Mmeron onpeaenenuss pH pacrtsopos. (OK-1; OIIK-1; OIIK-7;
OIIK-9)

[ToBepxHOCTHOE HaTskeHHE. PaKTOpbI, BIUSIOLIME HAa MOBEPXHOCTHOE HATSKEHHE.
(OK-1; OIIK-1; OIIK-7; OIIK-9)

[ToBepxHocTHO-akTHBHBIE BemecTBa (IIAB). IloBepxHOCTHO-HEaKTUBHbBIE BEIIECTBA
(TTB). Posb B opranusme u npumenenue B meauiuue. (OK-1; OITK-1; OITK-9)
[ToBepxHocTHas akTHBHOCTH. [IpaBmio drokio-Tpayoe. (OK-1; OIIK-1; OIIK-7)
AncopO1yst Ha OJBMXKHBIX U HEMOJBMXKHBIX rpaHunax. M3zorepma ajncopbunun I'nboca.
Xpomatorpadus. (OK-1; OITK-1; OITK-7)

Hucnepcublie cuctembl. Knaccugukanus qucnepcHblx cucteM. [Ipumepsl AMCIEpCHBIX
cucteMm B ipupoje u opranusme. (OK-1; OIIK-1; OITK-7)

CriocoObl MosydyeHHs U OYMCTKH KOJUIOWIHBIX pacTBOpoB. CBOMCTBAa KOJJIOMAHBIX
cucrem. (OK-1; OTIK-1; OITK-7)

Koarymsanust KomutonaHeIx pacTBOpoB. DakTOphl, CHUKAOIINE YCTOMYUBOCTh KOJUIOUOB.
[TpaBuno Wynena-I'apau. Iopor koarymsuuu. Koarymupyromas cnoco6Hocts. (OK-1;
OIIK-1; OIIK-7)

CaotictBa pactBopoB BMC. buonorundeckass ponb oHKoTHueckoro mnaminenus. (OK-1;
OIIK-1; OIIK-7; OIIK-9)

Hapymienne ycroitunBoctu pactBopoB BMC. BricanmuBanme. [enarypamms. (OK-1,
OIIK-1; OIIK-7; OIIK-9)

Komnouanas 3ammura. (OK-1; OITK-1; OTIK-7)
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CI/IT!a!!I/IOHHBIe 3ajiavuy i HQOMB)I(!TO‘IHOﬁ arTrecranum

OK-1 Cnocobrocmb k abcmpakmHoMy MblULIEHUIO, AHATU3Y, CUHMES)

OIIK-1 I'omosrocmb pewamsv cmanoapmuvie 3a0a4u NPoOPecCUOHANbHOU O0essmeabHOCMU C
UCNONBL308AHUEM UHPOPMAYUOHHBIX, OUOIUOSpADUUECKUX peCyPCO8, MeOUKO-OUOI02UYeCcKOoll
MEPMUHONIO2UY, UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX ~MEXHOIO2UN U  Y4emOM OCHOBHbIX
mpebo8anHull UHGOPMayUOHHOU DE30NACHOCU

OIIK-7 I'omognocmb K UCHONb308AHUIO OCHOBHLIX QUUKO-XUMUULECKUX, MAMEMAMU4ecKux u
UHBIX eCTNeCmMBEeHHOHAYYHbIX NOHAMULL U Memo008 npu peuleHuu npogeccuonanvhvix saday OITK—
9 Cnocobrocmu Kk oyenke u3UOIOUYECKUX COCMOSHUL U NAMONOSULECKUX NPOYECCO8 8
opeanuzme uenosexa Ojisl peuleHus npopheccUOHAIbHbIX 3A0ay

1. JInsa cma3biBaHus jAeceH mpurojeH pactBop u3 15 mia 30% pacTBopa mepekucu
Bojzoposa M 15 Mi nucTWUIMpoBaHHOM Bozbl. PaccumraiiTe MaccoByIO J10J1O
HEepeKUCH BOAOPOa B MOJYyYEHHOM pacTBOpE, €CiM IIOTHOCTh paBHa 1 r/mi (OK-
1; OIIK-1; OIIK-7).

2. B MemuIMHCKOHN MPAKTHUKE B KAYECTBE M30TOHMYECKOTO PAaCTBOPa UCITOJIB3YIOT 5%
pacTBOp TIJIOKO3bl. PaccumrtaiiTe MOJSPHYIO KOHLEHTPALMIO JAHHOTO pacTBopa
IIIOKO3BI, €CJIH ero IoTHOCTh paBHa 1.06 r/mi (OK-1; OITK-1; OIIK-7).

3. Kakoit oobem 5 M pacrBopa maruesun (MQSOs) HeE0OXOaUMO B3ATH IS
npurotoBnenuss 400 wmn 25% pactBopa, ¢ IUIOTHOCTBIO p=1.2 T1/MmI,
UCIIOJIb3YEMOT0 MeJMKaMu B KadecTBe cinadburensHoro cpeactsa? (OK-1; OIIK-
1; OIIK-7)

4. B MeaMIMHCKOI MpakTuke 4acTo nojib3ytoTcs 0,9% pacTBopoM xjiopuia HaTpHsL.
Boruncanre ero MOJSpHYIO KOHIEHTpAIMI0 W TUTpP, NPUHUMAs IUIOTHOCTb
paBHOil 1r/mi. PaccumnTaiite Maccy coiu, BBEJIEHHYIO B OPraHU3M IIPU BIMBAaHUU
400 mu atoro pactBopa. (OK-1; OITK-1; OIIK-7)

5. DTUNOBBIA CHOUPT BHYTPMBEHHO HWHOTJA BBOJAT NpH TaHrpeHe u adcuecce
JIETKOTO B BHUJE pacTBOpa ¢ maccoBoil noiwpto 20%. Ompenenute, KakuM IO
OTHOLIEHHMIO K TwIasMe kposu npu 37 °C GyneT NaHHBIH PacTBOpP 3THIIOBOTO
cnupra, miotHocteio 1,05 r/mn? (OK-1; OIIK-1; OITK-7; OITK-9)

6. Kakoii o0bem 12% pactBopa xsopuga Hatpus (p = 1,06 r/mi) HeoOxoaumo
B3Th, U1 mpurotoBieHus: 0,2H pactBopa xjopuaa Hatpus oobemom 250 wmul
(OK-1; OIIK-1; OIIK-7)

7. Kakoll u3 pacTBOpOB sIBIsieTCA M30TOHMYECKUMU IutazMe KpoBu: 0,1M riatokossl
CeH120s, 0,1 M cymbdar amomuuus wimm 0,1M CaCl,? Paccuuraiite
OCMOJIIPHOCTH 3TUX pacTBopoB B MOcm/i1. (OK-1; OIIK-1; OIIK-7; OITK-9)

8. Paccumraiite ocmotuueckoe nasieHue 1% pactBopa xjopuaa kanbuus (p= 1,02
r/mn) npu 310K? YUto mpowusoiiner ¢ sputporutamu B 3Tom pactBope? (OK-1;
OIIK-1; OIIK-7; OIIK-9)

9. PaccuMraiiTe KOHUEHTpALMIO T'MAPOKCHIbHBIX MOHOB [OH], a Taxke 3HaueHue
pH u pOH xemnun, ecau [HY] = 1- 10® M (B sxemunsix nyrsax). (OK-1; OIIK-1;
OIIK-7)

10. Cnrona mpeacTaBisieT coOOM KOJUTOMAHBIM pacTBOp. AIpo MULEIBI COCTOUT U3
docara kampimst Caz(POs)2. B cmabokucioit cpeae CltoHbI Ipeo01aiaoT HOHbBI
HPO4%. TpebyeTcsi yCTaHOBHTH CTPOEHHE MHMIIEIUIBI B CIaboKuciIon cpene pH =
6,3-6,9 1 cTpoeHue MULIEIIIBI IPU YBEJIIMYCHUH KUCIOTHOCTH B POTOBOM MOJOCTH.

(OK-1; OTIK-1; OITK-7; OIIK-9)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

PactBop Punrepa — JIokka — KpoBe3aMeHHUTEIb, UMEET COCTaB: HATPUs XJopua - 9
T, HaTpus TUAPOKApOOHATa, KaNbIMs XJIopuiaa W kKamwms ximopumga - mo 0,2 T,
TJIIOKO3BI - | T, BOJBI I MHBEKUHM - 10 1. PaccuntailTe HOHHYIO CUTy JAHHOTO
pactBopa. (OK-1; OIIK-1; OIIK-7)

Onumure noBeAeHHe HpUTpolToB B 1% pacTBope HUTpaTta HaATpus C
mnotHocThO 1,04 r/mi npu 35°C. (OK-1; OINK-1; OIIK-7; OIIK-9)

bonbhoit, ¢ maccoit Tema 60 Kr, moCcTymuia B KIMHUKY C OCTPOW IOYEYHON
HepocraTouHocThio. [Tokazarenu KOC: pH = 7,25; pCO2 = 32 mm pt.ct1.; BE = -
11 mmonp/n. Oxapakrepusyiire Bua HapymeHus KOC. Koppekuust maHHOTO
cocrostaus. (OK-1; OITK-1; OITK-7; OIIK-9)

Y ©GompHOTO, ¢ Maccoir Terna 50 Kr, BHe3amHO MOSBUJIMCH: TOIIHOTA, PBOTA,
CIyTaHHOCTh CO3HAHUS, IIYMHOE U Tiyookoe aeixanue. [lokazarenun KOC: pH =
7,19; pCO2 = 40 mMm pr.ct.; BE = - 13 mmons/n. HCOz™ = 18 mmounb/m.
Oxapaxrepusyiite Bua Hapymenuss KOC. Koppekuust gannoro cocrosinus. (OK-1;
OIIK-1; OIIK-7; OIIK-9)

[Ipencrepunu3aionHas OYUCTKA METUIIMHCKUX MHCTPYMEHTOB OCYIIECTBIISETCS
B 2% pacTBope rujpokapOoHaTa HaTpus, a B Hanuuuu umeetcs 0,24M pacTtBop
NaHCOs, ¢ mrotHocThio 1,01 /My, MOXXKHO 1M TaHHBIA PacTBOP HCIOIB30BaTh
i npeacteprwmzannonHon ounctku? (OK-1; OITK-1; OIIK-7)

PactBop AQNOs3 (isamuc) mnpuMeHseTcs Hapy)KHO Kak MpOoQUIaKTHUIECKOe
CpPEACTBO TMPOTHUB TOHOPEUHBIX 3a00JieBaHUW TJa3 y  HOBOPOXKICHHBIX.
OmnpenenuTe MaccoByl0 JIONIO pacTBopa HHUTpara cepebpa ¢  MOISPHOU
koHneHTpanuei 0,12 momuw/n u miotaocThio 1,02 r/mi (OK-1; OINIK-1; OIIK-7)
Paccuurtats pH xemymgounoro coka, ecnu konmentpamus HCI 0,365%, miotHoCT
Ir/mn. (OK-1; OIIK-1; OIIK-7)

Bonnbiii pactBop cynabdara Meau ¢ mMaccoBoi gojieii 1% Ha3HA4aroT B MalIbIX
n03ax Ui yIy4dIIeHUus: KPOBETBOPHOU (DyHKIMU. BhuncianTe akKTUBHOCTH MOHOB
Meau B TaKOM pacTBope, eciau Koa(duuueHT aktuBHoctu paseH 0,28; p = 1,009
r/mi. (OK-1; OIIK-1; OIIK-7)

Paccunrare OydepHyr0 €MKOCTh 1O KHCIOTE, e€ciu Ha TutpoBanue 10 M
ChIBOPOTKH KpoBu monwio 5 mia 0,1 Monb/n CONMSHOW KHCIOTHI, €CIH TMpU
tutpoBanuu pH mzmenuncs ot 7,36 go 5,0. Oxapakrepusyiite KOC. (OK-1; OIIK-
1; OIIK-7; OIIK-9)

Onpenenure pH kpoBu, ecau JOJIC menm, cocrosiied U3 BOJOPOJHOTO |
HOPMAJILHOTO BOJOPOJHOIO 3IEeKTpooB paBHa 412 MB npu temmeparype 20°C.
KakoBo coctosinue KOC. (OK-1; OIIK-1; OIIK-7; OIIK-9)

PaccunTaiite aktuBHOCTE 1% pactBopa HCI (p = 1,04 r/mi), ecnu kosddumeHt
aktuBHOCTH paBeH 0,830. (OK-1; OITK-1; OIIK-7)

Paccuurtate pH amneratHoro OydepHoro pactBopa, coctosimero u3 60 mia 0,2M
pactBopa ykcycHou kuciotel U 120 ma 0,01M pactBopa anerata HaTpus npu
pK(CH3COOH) = 4,76. (OK-1; OIIK-1; OIIK-7)

Onpenenute BO3MOXKHOCTH CaMOMPOW3BOJIBHOTO MPOTEKAHUS OHOXMMHYECKOMN
peakuun npu 310 K, eciu s sroii peaxmun: AS® = 247 Jix/mons K u AHO = -
565,98 xJlx/momnb. (OK-1; OIIK-1; OIIK-7)

[IpoBepbTe, HET MU yrpo3bl, uTo okcup azota (I), mpuMeHsieMblii B MEIUIMHE B
KayecTBE HAPKOTHUYECKOI'O CPEACTBa, Oy/AET OKUCIATHCS KUCIOPOAOM BO3JyXa 10
BechbMa TokcuuHoro okcuaa aszora (I): 2N20 + Oz = 4NO, ecimu AGY(NO)= 87
kJx/Monb; AGY(N20)= 104 x/Ix/mons. (OK-1; OITK-1; OIIK-7)
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25. Paccunraiite TemnepaTypy KHUIIEHHs U 3aMep3aHusi (PU3MOJIOTMYECKOr0 pacTBOpa
xnopuza Hatpus (K»6=0,52 kr-K/moms). (OK-1; OIIK-1; OIIK-7)

26. PaccunTath HOHHYIO CHJTYy PacCTBOpa, MPUMEHSEMOTO B METUIIMHCKOMN MTPAKTHKE B
KauecTBEe IJIa3MO3aMEIIAlOIIer0, YUYUTHIBAas €ro COCTaB: HATpUs XJIOPUIl —
0,085M; kanbius xjmopua — 0,026H.; Hatpus ruapokapoonat — 0,048u. (OK-1;
OIIK-1; OIIK-7)

27. PaccunTath MOHHYIO CHUJIy PacTBOpa, YUYUTHIBAs €r0 COCTaB: HATPUS XJIOpUT —
0,1M; xanbius xaopun — 0,03H.; HaTpust rugpokapoonar — 0,051, Bo3moxkHo nu
ero mpuMeHeHue B KauyecTBe Iazmosamerniatomero? (OK-1; OIIK-1; OIIK-7,
OIIK-9)

28.B pactBope coaepxkurca cMmech OenkoB: rioOymuHa (MOT=7), anpOymuHa
(UDT=4,9) u xommarena (MOT=4,0). Ilpu kakom 3Hauenunn pH MoXxHO
snekTpodoperudecku pasaenuth otu oenku? (OK-1; OIIK-1; OITK-7)

29. CornacHo BcemupHO# opranu3zanuu 3ApaBOOXPAHEHHsS] KUCIOTHOCTh MUTHEBOU
BOJIbI JIOJDKHA COCTaBIATH 6,5 - 8,5. Onpenenute pH npoObl 10k 1€BOI BOJBI, €CITH
DJC uenu, cocrosmei us xaopcepedpsanoro (E%. = 0,241 B) u CTEKIIHHOTO
snextponoB pasHa 0,548 B mpu Temmeparype 20°C. Uem MoxkeT OBITh
obycnorieHa BennunHa pH? MoXHO M ee UCIOoJIb30BaTh B Kau€CTBE MUTHEBOM
Bonbl? OtBet nosicaute. (OK-1; OIIK-1; OIIK-7; OITK-9)

30. [IpenensHO TOMYCTUMOM KOHIICHTpallMed HUTPATOB (MO HUTpATy HATpus) B
NUTHEBOM BoJie siBIsieTcss 45 MI/i. AHallU3 TPYHTOBBIX BOJBI B MPOMBINIICHHON
30HE TOKa3an cojepkanue HUTpaTtoB paBHoe 0,108 Mmomnb/1. COOTBETCTBYET Jn
»to HOpMaMm Canllun 2.1.4.1074-01. ITutbeBas Boma? Uem o0yCIIOBIEHBI )KECTKHUE
KPUTEPUU TI0 COoJiepkaHnui0 HUTpaToB B muTheBoi Boae? (OK-1; OIIK-1; OIIK-7;
OIIK-9)

7. YYEBHO-METOJANYECKOE n NHOPOPMAILIMOHHOE
OBECIIEYEHME JJUCIUITJINHBI

a) OCHOBHAas JIUTEepaTypa

1. O6mias xumus [DnexTponnsiii pecype] / ITonkos B.A., ITyzakos C.A. - M.: 'DOTAP-
Menua, 2010. — URL: http://www.studmedlib.ru/book/ISBN9785970415702.html
(OnexTponHoe u3nanue Ha ocHoBe: OOmas xumus: yueOnuk. [Tonkos B.A., [Ty3akoB
C.A. 2010. - 976 c.: . - ISBN 978-5-9704-1570-2).

0) 10MOJIHUTEILHAS JIUTEepaTypa

1. Obmas u Omoopranudeckas xumus. Yued. mocobue (I'pud YMO) / H.U.
[TonomapeBa [u gap.]. — Bopomex: H3n-Bo BI'MA, 2013. — 199 c. -
http://moodle.vsmaburdenko.ru/course/view.php?id=87

2. Meroandeckue ykazaHusl K JJaOOpaTOPHBIM pabOTaM MO AUCITUTUIMHE « XAMUSD)
Jutst cTynieHToB 1 kypca oOydaromuxcs no cneruanbHoctam: 060201
«Ctomaromorust», 060101 «JleueOnoe gemo», 060103 «Ilemuatpus» /
Pabununa E.W. [u np.] — Boponex: U3n-8o BIMA, 2013. 26¢.

- http://moodle.vsmaburdenko.ru/course/view.php?id=87
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B) 0a3bl JaHHBIX, MH(OPMAIUOHHO-CNIPABOYHbIE M TNOUCKOBbIE CHCTEMBI:
HurepHer pecypcbl:  3JIEKTPOHHO-OMOnMoTeuHass cucteMa  "KoHCymnbTaHT
cTynaeHra" (http://www.studmedlib.ru), AIEKTPOHHBII Kypc Moodle
(http://moodle.vsmaburdenko.ru/course/view.php?id=87).

C npyrumu UHPOPMAIMOHHBIMU pECypcaMyd MOKHO O3HAKOMUTHCSI HA cailTe
oubmmotexkn BIMY um. H.H. bypaenko (http:/lib.vrngmu.ru/).

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JACHUTIIAHBI

Jliist peanu3anuu yaeOHOTO TIpoliecca Ha Kaeape nMEroTes:

e jaGopaTopuu ¢ 1a60paTOPHBIM 000PY/IOBAHHUEM, OCHAIIIEHHBIE JTA0OPATOPHBIMU
U XUMHYECKUMHU CTOJIAMU, XMMHYCCKUMU MOWKAaMU W BHITSHKHBIMH TITKadamu,
AHAIMTUYECKUMH M TEXHUYECKHMMH BECaMH, HaOOpOM Y4YEeOHBIX apeoMEeTpOB,
YHHUBEpPCaJIbHBIMUA HOHOMEpamMu, pH — MUITMBOTBTMETpaMHU, SIEKTPOIIUTKAMH,
MITaTUBAMU C JIaKaMH, IITaTUBaMU I DJIEKTPOJIOB, AJICKTPOAAMH
(cTexsIHHBIE, XJIOpCEPEOPSIHBIE), TEPMOMETPAMU PTYTHBIMU;

e y4ycOHbBIC ayJUTOPUU IS 3aHIATHHA CEMHUHAPCKOTO THWIA, TPYMIOBLIX U
UHIUBUYAIBHBIX KOHCYJIbTAIIMN, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOU
aTTecTallid, OCHAIICHHBIC CTOJaMHM JUJIsl TPEeroiaBaTesieil, CToaMu yueOHbIMH,
JIOCKaMH y4eOHBIMH, CTYJbSIMH, UH(GOPMAITMOHHBIMU CTCH/IaMH
(mepuonuueckass TaOnuIa, TalOiauIAa pPacTBOPUMOCTA COJed U JAp.) U
CTIPaBOYHBIMU TaOJIUIIAMH (PU3UKO-XUMUIECKUX BETTUYNH;

® IOMEIIEHUE IS XpaHEHUS M NPOPUIAKTHUECKOTO OOCTYKMUBAHUS YUEOHOTO
00OpyZIOBaHUs, OCHAIICHHOE IKadamMu [JIs XpaHEHHUs MalorabapuTHOTO
o0opynoBaHus, mKadaMu Jis1 XpaHSHHsS] XUMUYECKOU MOCYIbl, JJA0OpaTOPHBIMHU
CTOJIAMH, BBITSKHBIM IKa(OM, CTEIUIAXKOM JIJII XpaHEHUS] PEaKTUBOB, a TAKXKe
XUMHUYECKON Tmocynoit (OropeTku, mpoOupku, dyamkud [letpu, crnupToBKH,
MUJIUHAPHI, MEPHBIE W KOHHYECKUE KOJIObI, MUMETKU W JIp.) U pPEaKTHUBAMU
(KUCIOTBI, AMHHOKUCJIOTHI, IIEJIOYH, COJHM, OPTaHUYECKHWE PACTBOPUTEINH,
MOHOOOMEHHBIE  CMOJIBI, HMHAWKATOPHI, TMHIIEBbIE OCNKH, HEKOTOPHIC
OMOJIOTUYECKUE KUAKOCTH OpraHu3ma (MOJENIbHbIE JINOO peasbHbIE), TBEpPbIE
a7ICOpOCHTHI U JIp.).
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