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1. OEJX OCBOEHUS YUYEBHOU JUCHHUIT/INHBbI
easiMu 0ocBOEHUSA Y4eOHOW TMCHUIIMHBI « XUMMD) AABJISIIOTCS

OsznakomiieHHe OOydaroUmIMXCs € (PU3UKO-XUMHUYECKOM CYHIIHOCTBIO M MeXaHH3MaMH
B3aUMOJICMCTBUS BEILIECTB MPOUCXOIAIINX B OPraHU3Me YeJIOBEKa.

dopMupoBaHHE y OOYyYaOIIMXCS IOJHOW CHCTEMBI TMpEeACTaBiIeHUNA 00 o0mux
KAYeCTBEHHBIX M KOJMYECTBEHHBIX 3aKOHOMEPHOCTSX MPOTEKAHHS (PU3NKO-XUMHYECKHX
MPOLIECCOB M SBJICHWMU, BKJIOYAsh MOBEPXHOCTHBIC, B PAa3IMYHBIX (PU3UKO-XUMHUYECKHX
CACTEMAX, B TOM YHUCJIE MHUKPOAMUCIEPCHBIX M B CHCTEMax C JJIEKTPUYECKUMU
3apsKEHHBIMU YaCTUIIAMM, OTIMPAsICh MIPHU 3TOM Ha (yHAaMEHTAJIbHBIE MOJIOKEHUS XUMUH
Y YYUTHIBasI CIICHU(PHUKY MOATOTOBKH CIIELUANNCTA B 00JIACTH MEAULIUHBI.

®opMupoBaHHE YMEHMI BBIIOJNHATH pacueThl MapaMeTpoB  (U3UKO-XUMUUYECKUX
IIPOLIECCOB, OLICHMBATh 3TH IPOLECCH HAa KIETOYHOM M MOJIEKYJSIPHOM YPOBHSX,
IIPaBUJIBHO MHTEPIIPETUPOBATh PE3YyJbTAThl BO3JIEHUCTBUS HA OPraHU3M XUMHUYECKHX
BEIIECTB U JPYTUX (DAKTOPOB OKPY’KAIOIIEH CPEIIBI.

dopmupoBaHUE HABBIKOB PabOTHI C (PU3UKO-XMMHUECKMMH TPHOOpaMH, XUMHYECKOMN
IIOCYZI0U U pEaKTUBAMM, IPOCTEUIIMMHU YCTAHOBKAMMU.

Bocnutanne HaBBIKOB HEOOXOIWMBIX JUIS W3YYEHHS JOPYTUX YYeOHBIX JUCIHIUINH,
BJIQJICHUS TIOHSATHMHBIM  ammaparoM, (QU3WKO-XMMHYECKMM W  MaTeMaTHYECKUM
amrapaToM, a TaKXe IIOCTAaHOBKM IIPEIBAPUTEIBHOIO JMAarHo3a Ha OCHOBAaHUU
UCCIIEA0BaHUM )KUIKOCTEMN YeI0BEeKa.

3agaum JTMCUHUIIJINHDI:

N3yyeHne CBOMCTB BEIIECTB OPraHUYECKOM M HEOPTraHUYECKOW IPHUPOJIbI; CBOMCTB
pPacTBOPOB, pA3NMYHBIX BHJOB PAaBHOBECHMM XUMHUYECKMX pEaKIUMd U MPOLECCOB
KUBHENEATEIbHOCTH; MEXaHW3MOB JEUCTBUS Oy(epHbIX CHCTEM OpraHu3Ma, HX
B3aUMOCBA3b U pOJIb B MOJAECP)KAaHUM  KHUCIOTHO-OCHOBHOIO T'OMEOCTa3a;
0COOEHHOCTEN KUCITOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U OEJIKOB.

N3ydyeHne 3aKOHOMEPHOCTEN MPOTEKaHUsI (PU3UKO-XMMHUYECKUX MPOLECCOB B YKUBBIX
CUCTEMaxX C TOYKH 3pEHHMs MX KOHKYPCHLIMHM, BO3HUKAIOUIEH B pE3yJbTaTe
COBMEIICHHSI PAaBHOBECHH pAa3HBIX THUIOB; POJIM OHOTCHHBIX JJIEMEHTOB U HX
COCIMHEHUN B JKUBBIX CHCTEMax; (PU3MKO-XUMUYECKUX OCHOB IOBEPXHOCTHBIX
SBICHUM U (AKTOPOB, BIMAIOMIMX HAa CBOOOJHYIO TIOBEPXHOCTHYIO 3SHEPTHIO;
ocoOeHHOCTeH afcopOIMM Ha pa3IMYHBIX TpaHUIAX pas3nenoB ¢a3; 0cOOEHHOCTEH
(GU3XUMUU AUCTIEPCHBIX CUCTEM M PACTBOPOB OMOMOIMMEPOB.

dopMUpOBaHUE MPEICTABICHUN 0 (U3UKO-XUMUUYECKUX ACTEKTaX KaK O BaXKHEHIINX
OMOXMMHYECKHX IpoLeccax M pas3IUYHBIX BHJAaX TIOMeEOcTa3a B OpraHu3Me:
TEOPETUUYECKUE OCHOBBI OMOIHEPreTHKH, (PAKTOPHI, BIMAIOIIME HA CMELICHHE
paBHOBECHUSI OMOXMMHUYECKUX MPOLIECCOB.

@®opMHUpOBaHHWE HABBHIKOB H3Y4YEHMs] Y4YEOHOM U HAy4YHOW JUTEpaTyphl, IS
dopMHUpOBaHHS €CTECTBEHHOHAYYHOTO MBIIUICHUS CIEHUAINCTOB MEIUIIMHCKOTO
npodus.

dopmupoBaHre y OOyYarOIIMXCAd YMEHMH [UIsi  pemieHus MNpoOJeMHBIX U
CUTYallMOHHBIX 33]1a4.

O3HakomileHHE C TpaBWJIaMH TEXHUKH O€30MacHOCTH W paboThl B XHMHUYECKHX
7abopaTopusiX ¢ peaKTUBaMU U PUOOPaMHU.

dopmupoBaHrEe MPAKTUYECKUX YMEHUN BBIMOJIHEHUS SKCTIEPUMEHTAIBHON PaOOTHI.
dopMHupoBaHHWE JIOTUYECKOTO MBINUICHHUS, YMEHHUS TOYHO c(hopmMynupoBath
MOCTABJICHHYIO 3aj]auy, CIOCOOHOCTh BBIWICHATH TJIABHOE, [elaTh BBIBOABI Ha
OCHOBAHUU IOJIYYEHHBIX PE3yJbTAaTOB.



2. MECTO YUYEBHOM JUCIHUILINHBI B CTPYKTYPE ITIPOT'PAMMBI

CIIEUAJIMTETA:

JTYCHUIUIMHA OTHOCUTCS K 070Ky 1 6a3oBoit wactu ®I'OC BO.

Jlnst u3ydeHusi NaHHOM y4eOHOW JMCHUMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS U
TOTOBHOCTH OOy4aromnuxcs, (GpopMmupyeMbie B 00I1e00pa30BaTEIbHBIX YYCOHBIX
3aBEICHUSX MPU U3YUCHUH KYPCOB: XUMUU, GU3UKH, MATEMATUKU U OUOJIOTHH.
N3yueHne IUCHMIUIMHBI HEOOXOAMMO Jis 3HAHUW, YMEHUH UM TOTOBHOCTEU
oOyuaromuxcs, GOpMHUPYEMBIX MOCIETYIOMNUMU AUCIUILITHHAMH:

Ne HanMeHoBaHMe NOCIENYIOIUX IUCHUIUINH
y 1 2 3 4 5 6 7
n | Pa3gensl naHHON TMCIHMIIIINHEI, % = ) ; .
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Yuenue o pacTBopax.
1 OcCHOBHBIE THITBI XHMHUECKHX + + + + + N
PaBHOBECHII U MPOIIECCOB B
JKU3HECATEILHOCTH +
2 DeMEHThI XUMHUYCSCKOM + + +
TEPMOJMHAMUKH U KHHETUKHU
DU3UKO-XUMUS TOBEPXHOCTHBIX
3 | saBnenuit B QyHKIMOHMPOBAHUU + + + + + +
JKHABBIX CUCTEM +
OU3UKO-XUMUS TUCTIEPCHBIX
4 | cucrem B QyHKIMOHMPOBAHUM + + + + + +
JKHABBIX CUCTEM
5 CsaoiictBa pactsopoB BMC + + + + + .

3. KOMIIETEHLIUA OBYYAIOIIUXCH, OOPMUPYEMbIE B
PE3VJIBTATE OCBOEHUS YUYEBHOU JUCIHUIIJIMHBI «Xumus»

3HaTB:

1. IlpaBuna TexHUKH OE30MACHOCTU M PaOOTHI B XMMHUYECKHUX JaOOPATOpHUsX C
peakTUBaMu U IpUOOpaMH.

2. DU3MKO-XMMHUYECKYIO CYIIHOCTH IIPOLIECCOB, NPOUCXOIAIIUX B IKUBOM
OpraHu3Me€ Ha MOJIEKYJIIPHOM U KJIETOYHOM YPOBHSIX.

3. ®OU3MKO-XMMHUUYECKUE AaCMEKThl BAXKHEHIINX OMOXMMHUYECKHX TIPOILIECCOB U
pa3IUYHBIX BUJOB TOMEOCTa3a B OPraHu3Me.

4. Teopernueckue OCHOBBI OMO’HEPIeTUKH, TEPMOJIMHAMHUYECKHE
3aKOHOMEPHOCTH U (PaKTOphl, BIMSIONIME Ha MPOTEKaHHE OMOXMMHYECKHUX
IIPOLIECCOB.

5. Kunernueckue 3aKOHOMEPHOCTHM M (PAKTOPHI, BIUSIOIIME HA MPOTEKAHUS
XUMUYECKUX U OMOXMMHUYECKUX MPOIECCOB.

6. CBOICTBa BOABI U BOJHBIX PACTBOPOB HEAJIEKTPOJIUTOB, 3JIEKTpoiuToB, BMC,

ITAB ¥ KOJJIOMIHBIX paCTBOPOB.




10.

11.

12.

13.

14.
15.

CrocoObl  BBIpQOKEHUS KOHIICHTPAllMM BEIIECTB B PacTBOpaX, CIOCOOBI
IIPUTOTOBJICHHS PACTBOPOB 331aHHOM KOHIICHTPAIIHH.

OcHOBHBIE ~ THUINBI ~ XMUMHYECKHX  paBHOBECHM  (IIPOTEOIUTHUECKUE,
reTeporeHHbIe, JIMTaHI000MEHHBIC, OKHCINUTEIHHO-BOCCTAHOBUTEIBHBIE) B
nporieccax Ku3HEACITeITbHOCTH.

MexaHu3mbl IeHCTBUS Oy(pepHBIX CHCTEM OpraHU3Ma, WX B3aHMMOCBS3b U POIIh
B TIOJIZICPYKaHUH KUCIIOTHO-OCHOBHOTO COCTOSIHUSI OpTraHU3Ma.

DONEeKTPOJUTHBIA OalaHC OpraHM3Ma YeJO0BEKa, KOJUIMTATUBHBIE CBOMCTBA
pactBopoB (Auddy3usi, 0CMOC, OCMOJISIPHOCTh, OCMOTHYECKOE JTABJICHHE).
OU3NKO-XUMUYECKAE OCHOBBI TIOBEPXHOCTHBIX SIBICHHUH ©  (DaKTOpHI,
BIIMAIONIME Ha CBOOOJHYIO TOBEPXHOCTHYIO SHEPrUI0, OCOOCHHOCTH
azcopOIMu Ha pa3IMYHbIX TpaHuIax pasziena ¢as.

OcobOeHHOCTH  (PU3MKO-XUMHUU  JIUCIIEPCHBIX  CHUCTEM W pPacTBOPOB
OMOMOJIMMEPOB.

3aKOHOMEPHOCTH TMPOTEKaHUs (U3MKO-XUMHUYECKHX TIPOLIECCOB B JKUBBIX
CUCTEMaX C TOYKH 3PEHMsS] UX KOHKYDPEHIIMH, BO3HMKAIOIIEH B PE3yJbTaTe
COBMEIICHUS TIPOIIECCOB PA3HBIX TUIIOB.

Poyib OMOTeHHBIX 3JIEMEHTOB U UX COCTMHEHUMN B dKUBBIX OpraHU3Max,
OU3NKO-XUMUYECKHE METOJbl aHallh3a B MEIULMUHE (TUTPUMETPUUYECKUH,
ANEKTPOXUMHUYECKUN, XpOMaTOTpadhUIECKUii).

YMmerh:

1.

[lonb3oBaThcss ~ y4yeOHOM  JuTeparypoil,  cerbto  WHTepHeTra i
npo¢eCCUOHATIBHON JIEATEIbHOCTH.

[Tonb3oBaThCs (PU3NUECKUM U XUMUYECKUM 000PYTOBAHUEM.

[IpousBoauTh pacyeTsl (U3MKO-XMMHUUECKUX MapaMeTpoB JUIsl pElIeHUs
CUTYal[MOHHBIX 33]1a4

Pemarh cuTyallMOHHBIE 3a7jaud, OINHUpPasCh HAa TEOPETHUYECKHUE IMOJIOKEHUS,
MOJIETUPYIOIINE (PU3NKO-XUMHUUYECKHE MPOLECChl, MPOTEKAIOIINE B KUBBIX
Opranusmax

[IporHo3upoBaTh  HampaBi€HME U  PE3yJabTaThl  (PU3UKO-XUMHUYECKHX
IPOLIECCOB, U XUMUYECKUX MPEBPAILIEHUI ONOJIOTUYECKU BaXKHBIX BEILIECTB.
[Tonb3oBaThcs HomeHkIaTypoit IUPAC.

[Tpou3BOANTh (PUIUKO-XUMHUYECKUE H3MEPEHHUS, XapaKTEPU3YIOIIHE T€ WIH
WHBbIE CBOWMCTBA pPacTBOPOB, CMECE M JPYrUX OOBEKTOB, MOJAEITUPYIOIIUX
BHYTPEHHHE CpPEJIbl OpraHu3Ma.

WuTepnperupoBaTh pe3ysibTaThl HaumOOJee PACIPOCTPAHEHHBIX METOJOB
71a00paTOPHOIN TUATHOCTUKY ISl BBISIBICHHS MATOJOTUYECKUX TIPOLIECCOB.

Baanern:

[TOHATUIHBIM aIIapaToMm.

OU3UKO-XUMUYECKUM W  MAaTeMaTHYECKUM  almapatoM i  PEIICHUs
CUTYallMOHHBIX 33/1a4 U ONMCAHUS SKCIIEPUMEHTAIIbHBIX JTaHHBIX

HaBbikamMy TOCTAaHOBKHM IPEABAPUTEIBLHOTO JWMAarHo3a Ha OCHOBaHUM
HCCJICIOBAHUH KUIKOCTEH YeJIOBEKA.
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Pe3ynbTaThl Kpatkoe conepxxanue u
o0Opa3oBaHus XapaKTEePUCTUKA

(00s13aTEIIBHOTO0) TTOPOTOBOTO
YPOBHS
c(hOpMUPOBAHHOCTH
KOMIIETCHIIU I

Homep
KOMIIETeH
107071

2

0011IeKYJIbTYPHbIE KOMIIETEHIMU

3HaTh:

— XUMHKO-OUOJIOTHYECKYIO CYIHOCTh TporeccoB, | CIIOCOOHOCTh K aOCTPaKTHOMY

MMPOUCXOAAINX B KHNBOM

MOJIEKYJISIPHOM U KJIETOYHOM YPOBHSX;
— pU3UKO-XMMUYECKHE TEOPETUYECKHE OCHOBBI

OMo3HEepreTUKU,  (aKToOpPHI,

IMPOTCKAHUEC OHMOXMMHUYECKUX IIpoONLECCOB;

— aCIICKThI BaXKHEHIIINX

mpoueCCoB M Pa3JIMYHBIX BHIOB I'OMCOCTa3a B

OpraHu3Me;

—MeXaHu3Mbl  AeicTBus  OydepHBIX  CcHCTEM
OpraHW3Ma, WX B3aUMOCBSI3b U  pPOJIb B
MOJJIEPKAHUU  KHUCIIOTHO-OCHOBHOTO ~ COCTOSTHUSA

OpraHu3Ma,

—3aKOHOMEPHOCTHU IIPOTEKaHUs ¢duzuKo-
XUMHUYCCKUX IIPOLCCCOB B JKUBBIX CHUCTEMAxX C
TOYKU 3pEHHS UX KOHKYPEHIMM, BO3HHUKAIOIIEH B
pe3yiabTaTe COBMELIEHMS  IIPOLECCOB  Pa3HbIX

THUTIOB;
—PpOJib OMOTEHHBIX JIEMEHTOB
YKUBBIX OpraHU3Max

Ymern:

— MPOTHO3UPOBATH pe3ynbTaThl ¢buzuko-
XUMUYECKHUX IPOLECCOB, NPOTEKAKIUX B JKUBBIX
CUCTEMAX, OIUPAACH Ha TEOPETUYECKUE

MTOJIOKEHUS;

— IIPOU3BOAUTH pacUCThL (I)I/BI/IKO'XI/IMI/I"ICCKI/IX
napamMeTpoB JJIs1 pCHICHUS CUTYAllUOHHBIX 3a/1a4
— peuiaTb CUTYAallMOHHBIC 3aaa4du, OIIHMpPasiChb Ha

TCOPCTUUCCKHUC IMOJIOKCHUA,

(bU3UKO-XMMHUYECKHE TPOLECCHl, MPOTEKAIOIINe B

JKHUBBIX OpTraHU3Max;

— WHTEPIPETUPOBATH PE3YJbTaThl dKCIEPHUMEHTOB

Y HAOJIIO IEHUI;

— ToJab30BaThest HoOMeHknatypoi [IUPAC

Baagern:
- HOHSITI/If/iHBIM ar[nap aTOM;

- (1)I/ISI/IKO-XI/IMI/I‘—IeCKI/IM 1 MaTEMaTHYCCKHUM
arrmapaToM JJid peUICHUA CUTYalMOHHBIX 3a1a4 U
OMUCaHUs SKCIICPUMCHTAJIbHBIX TAHHBIX,

— HaBbIKaMH ITOCTaAHOBKH AMAarHo3a Ha OCHOBaAHHH

HCCIIENOBAHNI OMOJIOTHYECKIX

OpraHus3Me Ha | MBIIIJICHUIO, aHAJIU3Yy, CHHTE3Y

BINUAOIIHNC Ha

OHOXUMHUYECKUX

U UX COEOUHEHUU B

MOZENUPYIOIINe

JKUIIKOCTEH.

OK-1




MIPeJIBAPUTEILHOTO

3HaTh:

— MpaBWJIa TEXHUKH O€30MaCHOCTH pabOTHI B
XUMUYECKHX J1a00paTOpUsAX C peaKTUBAMH U
npubopamu;

— (pU3UKO-XMMHUYECKYIO CYIIHOCTD MPOIIECCOB,
MIPOUCXOASAIINX B )KHBOM OpTaHU3ME

I'oTroBHOCTH K paboTe B
KOJUIEKTUBE, TOJIEPAHTHO
BOCIIpUHUMATb CONUAJIBHBIC,
ITHUYECKHE,
KOH(ECCHOHATTLHBIC U
KyJIbTYpHbBIE Pa3Inyus

Ymers:
— MONb30BaTbcs  (PU3MYECKUM,  XMUMHYECKUM
000pyTIOBaHUEM.
— HHTEpHpEeTUpOBaTh  pe3yibTaThl  Hauboiee OK -8
pacrpOCTpaHEHHBIX METOJOB JUArHOCTUKU IS
BBISIBJICHUS [1aTOJIOTHU.
— IPOU3BOAUTH  pPAacyeThl IO  pe3ynbTaraM
JKCIIEPUMEHTA.
— nosb3oBaTbes HomeHkaarypoit [UPAC
Baangern:
— TMOHATUHHBIM aNMapaToMm;
— (U3UKO-XMMHYECKUM U MAaTEeMaTUYECKUM
anmaparToM JUIs pEelIeHHs CUTYallMOHHBIX 3a7a4 U
OTMCAHMSI SKCIEPUMEHTATBHBIX JaHHBIX

od0menpodgeccuoHaIbHbIe KOMIIETEHIIUH
3HaTh: l'oToBHOCTB peliaTh
— OCHOBHBIE THIBI XMMMYECKUX DPABHOBECHMH | cTaHjapTHEIE 3a/1a4n
(IpOTOJIUTHYECKHE, TETEPOTeHHMIC, | 11p0hecCHOHATBHOI OIlIK-1
JUTaH000MEHHBIE, OKMCIMTENBHO™ | oo vocth c
BOCCTaHOBUTEJIbHBIEC) B poueccax
KU3HEJEATENIbHOCTH; HCTIOIL30BAHHEM
— MexaHu3M  JedctBus  OydepHbIX  CHUCTEM HH(OPMAIHOHHEIX,
OpraHM3Ma, HX B3aUMOCBS3bI0 M pOJIbIO B onbmmorpaguaeckux
NONJEPKAHUU  KUCIIOTHO-OCHOBHOI'O ~ COCTOSIHUS | PECYPCOB, MEJUKO-
OpraHu3Ma; O6uosIOrnYecKoi
— DJIEKTPOJIMTHBIN OajlaHC OpraHu3Ma YeIOBeKa; TEPMHHOJIOTHH,
— KOJUITMTaTUBHBIC CBOMCTBa PAcTBOPOB | ;i dopMaLOHHO-
(muddy3us, ocMoc, OCMOISIPHOCTh, OCMOTHYECKOE KOMMYHHKAIHOHHBIX
JIaBJICHUE); .

. | TeXHOJOTHIA " y4eTOM

— pOJIb OMOTEHHBIX AJIEMEHTOB M UX COEIMHEHH B N
KMBBIX OpTaHH3MaX, PUMEHeHHe nX coemunenuii | OCHOBHPIX TpeboBanni
B MEMIIMHCKOHN MTPAKTUKE; MH(OPMAIHOHHOM
— (hUBUKO-XUMHUYECKYIO OesomacHOCTH

CYIIHOCTb
MPOUCXOIAIINX B )KUBOM OpPTaHU3ME;

mponeccos,

— poJib TIOBEPXHOCTHO-aKTUBHBIX BELIECTB B
YKUBOM OPraHU3ME;

— poiib  KOJUIOWJIHBIX  BEIIECTB B  JKMBOM
OpraHu3Me;

— €rocoObl BbIpaXEHUsI KOHLIEHTPAIUN BEIIECTB B
pacTBopax;

— CIocoObl MPUTOTOBIIEHUS PaCTBOPOB 3aJJaHHON
KOHIEHTpaIUH.




Ymersn:

— TMOJb30BATHCA yueOHOU JUTEPATYPOH,
CIIPaBOYHBIMU JaHHBIMHU, CEThi0 MHTEpHET s
npodeccuoHaNbHOM NesSTeIbHOCTH;

— MPOTHO3UPOBATH HAMNpPABICHHE U PE3YJIbTAT
(UBUKO-XMMHYECKHUX TPOIECCOB U XUMHYCCKHX
MIPEBPAILICHUH;

— ToJb30BaThess HoMeHkmarypoit IUPAC
Baaners:

— MOHSATUHHBIM aNapaToM;

— (U3UKO-XUMUYECKUM u MaTeMaTHYeCKUM
anmapaTtoM JUIS pelleHHs] CUTYallMOHHBIX 3aj1ad U
OTIMCAHUS YKCIIEPUMCHTAIBHBIX TAHHBIX

— HaBBIKAMHU [TOCTAHOBKH IPEIBAPUTEIILHOTO
JIMarHo3a

3HaTh:

— mpaBwia pabOTBI U TEXHHUKH O€30MacHOCTH B
XUMHUYECKOH  jaboparopum mpu  pabore ¢
npubOpaMu U peaKTHBAMU;

— TEPMOJIMHAMHYCCKHUEC u KUHETHYCCKHUEC
3aKOHOMEPHOCTH TPOTEKAaHUS XHUMHYCCKHX U
OMOXUMHUYECKUX MPOIECCOB;

— CBOHCTBA BOABI M  BOJHBIX  PAcTBOPOB
HEIJIEKTPOJIUTOB, 3iekTponutoB, BMC, TIAB u
KOJIJIOUHBIX PACTBOPOB;

— DJICKTPOJIMTHBIN OallaHC OpraHu3Ma YeloBeKa,
KOJUTUTaTHBHBIE CBOWCTBA PACTBOPOB

— OCHOBHBIE THUIIBI PABHOBECMH M TIPOIIECCOB
KU3HEICATSIIbHOCTH MPOTOJIUTHIECKHE,
reTeporeHHbIe, TUTaHA000MEHHBIE, PEIOKC;

— (PMBUKO-XUMHYECKUE OCHOBBI IOBEPXHOCTHBIX
SBIICHUH W (DaKTOPHI, BIHSIONIAEC HA CBOOOIHYIO
MOBEPXHOCTHYIO SHEPTHIO, 0COOEHHOCTH
azcopOIMy Ha pa3IMYHBIX TPAaHUIAX pasjena a3,
— 0COOCGHHOCTH  (U3UKO-XUMHH  JTUCIIEPCHBIX
CUCTEM U PAacCTBOPOB OMOTOINMEPOB;

— CITOCOOBI BBIPAKEHUST KOHIICHTPAIUN BEIIECTB B
pacTBopax, CHOCOOBI TPUTOTOBJICHHSI PAcCTBOPOB
3aJJaHHOHN KOHIICHTPAIIUU

— (pU3UKO-XMMUYECKUE  METOJBl  aHajW3a B

MeIuLHe (TUTpUMETpUYECKUH,
AIIEKTPOXUMHUYECKHNA, XpOMATOrpauuecKuii).
— 3aKOHOMEPHOCTH MIPOTEKaHUs ¢buzuKo-

XUMHUYCCKUX IIPOHOCCCOB B JKUBBIX CHUCTEMAxX C
TOYKH 3pPEHHS] X KOHKYPEHIIUU, BO3HUKAIOIIEH B
pe3ysIbTaTe COBMEIICHHSI MPOIIECCOB PA3HBIX THUITOB
Ymern:

— IIOJIB30BATHCA (bHBI/IquKI/IM, XUMHUNYCCKUM
000pyTOBaHUEM.

— MPOU3BOJIUTH  pacueThl  (UBUKO-XMUMHUYECKUX
napaMeETpoOB JJId pCHICHUA CUTYAllMOHHBIX 3a1a4.

['OTOBHOCTH K HCIIOJIb30BAaHHIO
OCHOBHBIX ¢busuko-
XUMHAYECKHX, MATEMAaTHYCCKUX
¥ HMHBIX €CTECTBEHHOHAYYHBIX
NOHATHH M  METOJOB TpHU
penieHn  podecCHOHATBHBIX
3a1a4

OIIK -7
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— MPOTHO3MPOBATh HANPABJIECHUE U PE3YJbTaThl
(bU3UKO-XMMHUYECKUX MPOLECCOB, M XUMHYECKHX
NpEeBpaCHU OMOIOTUYECKH BaXKHBIX BEIIECTB.

— IPOU3BOJIUTH (DU3UKO-XUMHUYECKHE H3MEPEHHS,
XapakTepu3yllue T€ WIM HHbIE CBOMCTBA
pacTBOpoB, cMeced U ApYrux  OOBEKTOB,
MOJICJINPYIOLIMX BHYTPEHHUE CPE/Ibl OpraHu3Ma.

— UHTEPIPETUPOBATh  pE3yJbTaThl  Haubosee
pacnpoCTpaHEHHBIX METOJOB JUarHOCTUKH IS
BBISIBJICHUS [1ATOJIOTUU.

— TI0JIH30BATHCS YUEOHOH JIMTepaTypoit

— monb30BaThess HoMeHkmarypoit IUPAC

Baanern:

— MOHATUMHBIM aIllapaToM;

— (PUBUKO-XUMHUYECKUM U MaTeMaTUYeCKUM
anmaparoM IS PeLIeHHs] CUTYallMOHHBIX 3aJ1ad U
ONMUCaHUs FKCIIEPUMEHTAJIBHBIX JAHHBIX

— HaBbIKAMU  TIOCTAHOBKM  NPEABAPUTEIBHOIO

Marsosa Ha OCHOBAaHUU KUCCIIEI0OBAHUMN
OHMOJIOTHYECKUX KUIKOCTEN.
3HaTh: Croco0HOCTE K ouenke | OIIK -9

- XI/IMI/IKO'6I/IOHOI‘I/IHGCKYIO CYHUIHOCTBH ITPOLECCOB,
IMPOUCXOIAINX B KHNBOM OpraHu3sme Ha
MOJICKYJIAPHOM U KJICTOYHOM YPOBHAX;

- q)HSI/IKO-XI/IMI/I‘ICCKI/Ie TCOPCTUYCCKHUEC OCHOBBI

OnosHepreTky,  (aKTOpbl,  BIMSIOIIME  HA
MIPOTEKaHNE OMOXUMUYECKHUX TTPOIIECCOB;
— aCIeKTHI BaKHEHIIINX OMOXMMHYECKUX

IPOLECCOB M PA3IMYHBIX BHJIOB TOMEOCTa3a B
OpraHH3Me;

— MexaHu3Mbl JeWcTBus  OydepHbIX  cUCTeM
OopraHM3Ma, HUX B3aUMOCBSI3b M pOJb B
NONJEPKAHUU  KUCIIOTHO-OCHOBHOTO  COCTOSIHUSA
OpraHusma,

— 3aKOHOMEPHOCTH IIPOTEKAHUS ¢busuKo-
XUMHYECKHX IPOLECCOB B XKHUBBIX CUCTEMAX C
TOYKHM 3pEHMsI MX KOHKYPEHLMH, BO3HUKAIOIIEH B
pe3ysbTaTeé COBMEIIEHUSA IIPOLECCOB  Pa3HBIX
THUIIOB;

— pOJIb OMOTEHHBIX AJIEMEHTOB U UX COEIMHEHUH B
KHUBBIX OpraHU3Max

Ymernb:

— MPOTHO3HPOBATH pe3yabTaThl ¢busnKo-
XUMHYECKHUX TPOIECCOB, MPOTEKAIOIINX B JKHUBBIX
CUCTEMaX, OIHPAsCh Ha TEOPETHICCKUE
MOJIOKEHUS,

— IIOJIB30BATHCA (1)I/ISI/I‘-IGCKI/IM, XUMHUNYCCKUM
000pyTOBaHUEM.

— IIPOU3BOAUTH pacCyCThL Io pe3yjibTaTaM
9KCIICPUMCHTA U (I)I/ISI/IKO-XI/IMI/FICCKI/IX napamMeTpoOB
JJI1 pEHICHUA CUTYalMOHHBIX 3a/1a4

(bU3HOTOTHYECKUX COCTOSIHUN
U MaTOJIOTMYECKUX IPOLIECCOB
B OpraHu3Me 4eJoBeKa s
peteHust npodhecCHuoOHATBHBIX
3a1a4y




— pemiath CHUTYallMOHHBIC 3aJa4d, OMHUpasCh Ha
TEOPETUYECCKHE  IOJIOKCHHS,  MOJCIUPYIOIIHE
(U3UKO-XMMHYECKHE TPOIIECChI, MPOTEKAIOIINE B
KUBBIX OpraHU3Max;

— UHTEPIPETHPOBATh  PE3ylIbTaThl  Hambosee
pacmpoCTpaHEHHBIX METOJIOB JIHUATHOCTHKH IS
BBISIBIICHUSI TTATOJIOTHH.

— ToNb30BaThest HoMeHkmarypoit IUPAC
Baaners:

— MOHATUWHBIM aIIapaToM;

— (QM3UKO-XMMHUYECKMM W MaTeMaTHYeCKUM
anmapaToM JUIsl PEeIIeHHs] CUTYAI[MOHHBIX 334 U
OTIMCAHUS YKCIIEPUMCHTAIBHBIX IAHHBIX;

— HaBBIKAMH TIOCTAHOBKH JHMAarHo3a Ha OCHOBaHHHU
WCCJICIOBAHHMA OMOJIOTUYIECKIX KUJKOCTEH.
peIBAPUTEILHOTO

4. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIUILIUHBI

4.1. OOmasi TpPyA0eMKOCTb JUCIUIJIMHBI COCTaBJIsIeT 3 3a4eTHbIE eINHUIIBI,
108 yacoB

No Pasznen yueOHOI Bunet yuebHoli pabotel, | Dopmbl TEKYIIEero

/T | AUCIHILTAHBI 5 BKJTIOUAsT KOHTPOJIS

N % CaMOCTOSITENILHYIO PalbOTy é)cneBaeMocm.
£ = CTYJICHTOB u | ®opma §
g S TPYJAOEMKOCTh (B yacax) MIPOMEXKYTOUHOMN
5 5 - < g aTTecTanuu
5 |5 E|8E
= 1B |€E|z¢
= =8 | o0&

1 VYuenue ol 1-10 8 30 21 YCTHBIN ompoc,
pacTBopax. nabopatopHbie padoOTHI,
OcHoBHBIE THUTIBI JOKJIaTbl, KOHTPOJIbHAS
XUMHYECKHUX pabota
paBHOBECHIA 51
IPOIIECCOB B
KU3HEICATCIILHOCTH.

2 DUBUKO-XUMHUS 2 1-2 2 3 3 YCTHBIHN ompoc,
MOBEPXHOCTHBIX nabopatopHbie paboOTHI,
SIBIICHHI B TECT, JTOKJIabI
(GyHKITMOHUPOBAHHUH
JKUBBIX OPTaHU3MOB

3 DU3BUKO-XUMHUS 2 3-4 4 7,5 3 YCTHBIN ompoc,
JTUCIIEPCHBIX CHCTEM nabopatopHbie paldoOTHl,
B KOHTpOJIbHas paboTa
(GyHKIIMOHUPOBAHHUU
JKUBBIX OPTaHU3MOB

4 CaoiicTBa pacTBOpOB | 2 5-6 2 7,5 3 YCTHBIN orpoc,
BMC nabopaTopHble paboTHl,

JOKJIaJbI, KOHTPOJIbHAS
pabota
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5 DIIeMEHTHI 2 7 2 3 YCTHBIN OTTPOC
XAMHYECKON
TEPMOJUHAMHUKU |
KHHETUKH
6 [TpomexxyTouHas 2 8 - 3 CobecenoBanue,
aTTecranus (3a4er) KOHTPOJIbHBIE BOIIPOCHI,
CUTYaIlMOHHBIE 33/1a4U
Htoro 1-2 | 18 18 54 36

4.2 TeMaTHYECKHII IVIAH JEeKINI

Ne | Tema [lenn n 3agaun CopnepkaHue TeMbI Yacel

1 CsoiicTBa O3uakoMuth ¢ noHsaTtueM | CBoiicTBa BOJIBI Kak | 2
pacTBOpOB pactBop, CBOWCTBaMU | paCTBOPUTEIIS. CgoiicTBa

BOJAbl KaK pacTBOPUTEINS, | pACTBOPOB CIAObIX U CHJIbHBIX
JIEKTPOIUTHBIM OAIaHCOM | AJIEKTPOJIUTOB. Teopus
OpraHM3Ma 4YeJlOBeKa, C | AJIEKTPOJIUTUYECKOU
OCHOBHBIMHM  TOHSTHUSAMH | IUCCOLUAIINU Appenuyca.
Teopuit cradbIx u | Crenenpb JUCCOLUAIUH.
CHJIBHBIX  3JeKTposuToB. | KoHcTanTa nucconumanuu. 3akoH
[lo3HaKOMUTH CTYIEHTOB ¢ | pa3BeneHust OcTBaipaa.
KOJUJTUTaTUBHBIMHU DieMeHTbI TEOpHUH Hebas-
CBOMCTBAMH  PacTBOPOB | XIOKKEIIS. HNonnas cuia
HERJICKTPOJIUTOB U | pacTBOpA. Koadpuunent
AJEKTPOJIUTOB. aKTUBHOCTM U €ro 3aBHCHUMOCTh
OT MOHHOMW CHJIBI pacTBOpA.
Konnurarushaseie CBOMCTBA
pacTBOpPOB  DJIEKTPOJIUTOB U
HERJIEKTPOJINTOB. 3aKkoHb! Payins u
Bant-T'odda. N3oTronnuecknii
KO3 UIIUEHT. Huddysus,
0CMOC, OCMOJISIPHOCTb,
OCMOJISUTBHOCT.
N30TOHMUYECKNE, TUTIOTOHUYECKHE
U THUIEPTOHUYECKHUE PacTBOPHI,
UCIIOJIb3yEMBIE B MeaUIMHE. Poib
OCMOTHYECKHX SIBJICHU I B
(U3MOJIOTMUECKUX MPOIecCaX.

2 [Tporonutuyecku | O3HAKOMUTH C PUBHUKO- OcHoOBHbIE TIOJIOKEHHS | 2
€ paBHOBECHSI M | XMMHUYECKOHN IIPOTOJIUTUYECKON Teopun
MIPOIIECCHI CYIIHOCTBIO (Teopun Bbpencrana-Jloypn)

IIPOTOJINTUYECKUX KHCIOT W OCHOBaHMU. MoHHOe
MPOIIECCOB, MPOU3BEJCHNUE BOJIBI, pH
MIPOUCXOJAIINX B )KMBOM | paCTBOPOB KHCJIOT U OCHOBAHHH.
OpraHusMe. Bopoponnsie MoKa3aTeNu
OMOJIOTHYECKHX CpPe].
[Tonsitue OydepHBIX pPacTBOPOB,
KJaccupukanus KHCJIOTHO-
OCHOBHBIX Oy(epHBIX CHCTEM,
MeXaHu3M Oy(epHOro aencTBHS.
3ona OydepHoro newcTBus U
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OydepHast eMKOCTb.

Bydepusie  cuctemMbl  KpOBH.
[lonsiTHE O KHCIOTHO-OCHOBHOM
COCTOSIHUU OpraHu3Ma.

['ereporennsie u | O3HAKOMUTH C PUBHUKO- Koncranra PacTBOPUMOCTH.
JUTaHZ000MEHH | XUMHYECKOH CYITHOCThIO | YCIOBUS o0pa3oBaHUs 51
bI€ PABHOBECHS U | TETEPOTCHHBIX U pacTBOpEHHUS OCaJIKOB.
IIPOLIECCHI JUTaHI000MEHHBIX I'ereporennsie MIPOLECCHI,
MIPOLIECCOB, MPOTEKAIOIUe B OpraHu3Me B
MPOUCXOASAUIUX B ’KUBOM | HOpME u [1aTOJIOTMH.
OpraHu3Me. [Ipumenenue peakuuii
OCAXIEHUS B  KIMHHUYECKOM
aHau3e.
Koopaunanyonnas TeOpHUs
Bepuepa. Ilpupoma xummueckou
CBSI3U B KOMIUIEKCHBIX
coenuHeHusix. IlonupeHrarusie
JIATAHABI. XeatupoBaHue.
YcToitunBocTh KOMILJIEKCHBIX
COCIMHEHUH B pactBopax.
Koncranra HECTOMKOCTH
KoMIuiekca. JlurannooOmeHHbIE
MpoLIeCChl,  MPOTEKAKIIUe B
OpraHu3Me B HOPME U IaTOJIOTUH.
Tokcuueckoe JnelcTBUE CcOJIEH
TSOKEITBIX METaJUIOB. AHTUJIOTHI.
DIIEKTPOAHBIE [To3nakomMuTh ¢ | Mexanusm BO3HUKHOBEHUS
MPOLECCHI OCHOBHBIMH TOHATHUSIMHU M | 3JIEKTPOTHOIO MIOTEHIMANA.
3JIEKTPOXUMHUUECKUM DneKTpoabl CpaBHEHUS u
METOJOM aHaIU3a. onpenenenuss pH  pactBopoB.
YpaBHeHue HepHncra.
l"ansBaHMveCKHit 3IIEMEHT.
[ToreHmomerpus.
DU3UKO-XUMUSA Paccmorpers  ocHOBHBIE | [IoBepXHOCTHBIE SIBJICHUS.
MMOBEPXHOCTHBIX | MOJIOKEHHUS teopun | [ToBepxHOCTHAA SHEPrusl.
SABJIICHUI B | afcopOLMOHHBIX siBJeHUM | [lOBepXHOCTHOE HATSDKEHHE W
(GYHKIMOHUPOBA | TIO3BOJISIFOIITMX MOHSATH | (aKTOpHl BIUSIONMIME HA HETO.
HUU KUBBIX | (PU3UKO-XUMHYECKHE Pu3nYeCKU CMBICJI
OpraHU3MOB OCOOCHHOCTH  CTPOEHUS | MOBEPXHOCTHOTO HATSOKCHUS.
MeMOpaH, cymHocTh | [ToBepxHOCTHAA AKTUBHOCTb.
IMOBEPXHOCTHBIX sABJIeHUM | [TpaBuio Hrokno-Tpaybe.
U pOIb TOBEPXHOCTHO- | AJICOPOIIMOHHBIE PaBHOBECHS Ha
AKTUBHBIX  BEIIECTB B | MOJBMXKHBIX TIpaHUIAX pas3jena

JKUBOM OpraHU3Me

das. Nzorepma  aacopOuuu
I'n60ca. AicopOIIMOHHBIE
paBHOBECHsI W  TIPOILIECCHl  HA

HENOJIBIKHBIX TpaHULIaX paszzena
¢da3. dusnyeckas U XUMHUECKas
azcopoIusi. XemocopOmwsi.
YpaBHeHue Jlenrmropa.
AncopOnmsi Ta30B Ha TBEPIOH
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MOBEpXHOCTU.  MounekynspHas,
MOHHAasI u MOHOOOMEHHas
aacopomuu. IlpaBwio Ilanera-
dasirca. OCHOBBI aACOPOIIMOHHON
Tepanuy, reMocopOIHH,
IIPUMEHEHNE B MEAMILINHE
VOHUTOB.
®uznko-xumusa | O3HaKOMHUTH ¢ | Knaccuduxanus JUCIIEPCHBIX
JUCIIEPCHBIX OCHOBHBIMM  HNOHATUSAMHY, | cucteM. [lonydyeHne u ouucTka
CUCTEM B | Kiaccuukanuei, KOJUIOMIHBIX pacTBOpPOB.
(GyHKIMOHMPOBA | MONyYeHHEM, O4YMCTKOM u | AucneprupoBanue. Ousznyeckas u
HUU KMBBIX | CBOMCTBAMM JUCIEPCHBIX | XUMHYECKAs KOHJICHCALU.
OpraHU3MOB CHCTEM. Muanus, ANEKTPOANATINS,
yabTpaduiIbTpaLys. ®duszuko-
XUMHUYECKHE MIPUHLIMIIBI
(GYHKLHOHUPOBAHUSA

HMCKYCCTBEHHOM MOYKH.
CBoiicTBa JAMCHEPCHBIX CHUCTEM.
MonekynsapHO-KUHETUYECKHUE:

OpOyHOBCKOE JIBUDKEHUE,
i dy3us, OCMOTHYECKOE
JlaBJICHUE.

OnTuueckue CBOMCTBA:
pacceuBanue  cBeta  (3akoH

Penest). Onanecuenrusi.
DJEKTPOKMHETUYECKUE CBOMCTBA:
AIIEKTPOOCMOC,  3JeKTpodopes,
MOTEHIIMAT TEYEeHUS, MOTEHIUAI
CeIMMEHTAINH.

DU3UKO-XUMUSA
JIUCTIEPCHBIX
CUCTEM B
(GyHKIIMOHHUPOBaA
HUU KHUBBIX
OpraHU3MOB
(mpoioKeHue)

O3HaKOMHTH co
CTPOCHUEM  KOJUIOMIHOM
YacTULLI. Y CTOMYHUBOCTBIO
U KOaryJsiueu
KOJIJIOUI0B. Poxrro
KOJIJIOUAHBIX BEIISCTB B
YKUBOM OpraHU3Me

CtpoeHue KOJUIOMJHOM YaCTHUIIBL.

Murnemnna. 3apsin "
AIEKTPOKUHETUYECKHUIA

IMOTSHITHAN KOJIJIOUTHOU
YaCTHUIIBL. 3aBUCHMOCTb

SJICKTPOKMHETHYCCKOT'O

MOTEeHIMana  OT  pa3lIMYHBIX
(bakTopoB.

YcroiiuMBOCTh W KOATYJIALIMS
KoJutous1oB. Buaer u  daxropsl
YCTOWUYHUBOCTH. Teopus
AIEKTPOIUTHUECKON KOATYIISIUH.
[lopor koarymasiuum U €ro
onpezaenenue, npaswio Lynpie-
Iapau.

Kommonnusie CHCTEMEI,
oOpa3oBaHHBIE  TTOBEPXHOCTHO-
AKTUBHBIMH BEIIIECTBAMH.
PactBopel MbUI, JETEPreHTOB,
KEITIHBIX KHCJIIOT.
Munennoobpa3oBanue B
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pactBopax IIAB. Omnpenenenue
KPUTHYECKOU KOHLIEHTpaLUuu
MUIIEIII000pa30BaHUS.
JInmocoMelI.

CaoiicTBa
pactBopoB BMC

O3HaKOMHUTH co
CBOMCTBaMH pacTBOpOB
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUM.

Ocobennoctu pactsopenust BMC
KaK CJEICTBUE UX CTPYKTYPBHIL.
Mexanuzm HaOyxaHUs u
pactBopenusi BMC. 3aBucumocTb
BEJIMYUHBI Ha0yxaHus oT
pa3IMYHBIX (hakTOopOB.
AHOManbHas BSI3KOCTh PacTBOPOB
BMC. VYpaBuenue lltaygunrepa.
Ocmoruyeckoe JlaBJICHUE
pacTBOpOB OHOTOIMMEPOB.
YpaBHeHue lannepa.
MembpanHoe paBHOBECHE
JlonHaHa.

YcroitunBocth pactBopoB BMC.
BricanuBanue. Henarypanusi.
KoanepBauuss u ee pomnp B
OMOJIOTUYECKHUX CUCTEMaX.
3actynHeBanue pactsopoB BMC.
CBoiicTBa CTy/AHEW: CUHEPIU3M U
TUKCOTPOMHUSL.

XuMuueckas
TepMOJIMHAMHUKa
A XHUMHYecKas
KUHETHUKA

ITo3HakOMHUTH C
OCHOBHBIMHM  HOHSITHSIMH
TEPMOJUHAMUKH.

Paccmorpers  Bompoc o
MPUHIUTAAITIBHON

BO3MOXHOCTb IIPOTEKAHUS
Pa3IMYHBIX MPOLECCOB.
VYSACHUTH 3aKOHOMEPHOCTH

npoiiecca oOmeHa
opranmu3ma c
OKpYy>Karoleu cpenoi

SHEeprueil " BEIIECTBOM,
T.e. OHMOdPHEPreTUKH U
romeocrasa. M3y4uuts

3aBUCHUMOCTh  CKOpOCTHU
XUMUYECKHX pEaKkIuid OT
pa3auYHbIX  (aKTOPOB H
MEXaHU3MBbI PEaKIUH.

[Ipeamer XHUMHYECKOU
TEPMOJIMHAMUKH. Tums
TEPMOJIMHAMUYECKUX CHUCTEM U
nporieccoB. OCHOBHBIE TOHSTHUS
TEPMOJUHAMUKNA — BHYTPEHHSS
SHEprus; TeIoTa M paboTa Kak
(bopMBI Iepe1auu SHEPTUHU.

IlepBblii 3aKOH TEPMOJMHAMUKHU.
OHTaIbIus. CrangapTHble
SHTAJBITNHU o0Opa3oBaHUs u
cropanus BeuiecTB. 3akoH ['ecca.
Bropoil 3akOH TEepMOJIMHAMMKHU.

Ontponusa. OHeprus ['nmbbca.
Kputepun paBHOBECHS u
HaIPaBIICHUS
CaMOTIPOU3BOJILHOTO
MPOTEKAHUS MIPOIIECCOB B
3aKPBITBIX CHCTEeMax.
DK3eproHnYecKue u
SH/ICPTOHUYECKHE MTPOIIECCHI,
MPOTEKAOIINE B OPraHU3ME.
TepMoanHaMHUKa  XHUMHYECKOTO
paBHOBECHS. [Iponeccsr
oOpaTuMbple U HEOOpaTUMBIE IO
HAIPAaBIICHUIO. KoncranTsl
XUMHUYECKOTO paBHOBECHSI.
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[Iporno3upoBanue CMEIIICHUS
XUMHYECCKOT'O PpaBHOBCCHH.
CranuonapHoe COCTOSTHUE
’KMBOr'O OpraHu3Ma.

[IpenMer W OCHOBHBIE TTOHATHUSA
XUMUYECKON KUHETUKH.
XuMuyeckass KHUHETUKA KakK
OCHOBA JUUI1 U3y4YEHHUs CKOPOCTEH
U MEXaHU3MOB OMOXUMHYECKHX
npoueccoB. CKOpOCTh peakiuu.
3aBUCUMOCTh CKOPOCTH PEaKIUU
OT KOHUEHTpAallMd PEarcHTOB.
Koncranra CKOPOCTH.
Kunernueckue YpaBHEHUS
peakuuii. [lopsamoxk  peakuuu.
[lepuon nonynpeBpanieHusl.

3aBHCUMOCTh CKOpPOCTH pCaKIuu

oT TeMIepaTypsl. Teopus
AKTUBHBIX COyJIapeHuM.
DHepreTu4ecKui npo¢ b

peakuuy; DHEPrusi aKTUBAIUU;
ypaBHeHue Appenuyca. [lonsrue

0 TEOPUHU IIEPEXOHOTO
COCTOSIHUS.

Karanns. I'omoreHHsIH,
reTepOreHHbIN KaTajus.
OHepreTu4ecKuii npo¢uib
KaTAJINTUYECKON peaxkuuu.
[Tonatue o0  uHrubHUTOpax,
IPOMOTOpaXx, aKTUBATOpax.

Oco0eHHOCTH ~ KaTaTUTHYECKON
AKTUBHOCTH (hepMeHTOB.
YpaBHenue Muxasnuca-MeHTEH.
XuMuueckass ~ KHHETHKa  Kak
OCHOBA Ul U3Y4YEHUSI CKOPOCTEMN
U MEXaHHW3MOB OMOXUMHUYECKUX
IIPOLIECCOB.

Hroro

18
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4.3.TemaTnueckni IjiaH Ja00PaTOPHBIX 3aHATHI

Neo | Tema Llenu n 3amaun ConepxaHue TeMbl Crynent gospkeH 3HaTh | CTyAeHT noJpkeH | Yachl
YMETh
1 |IlpaBuna pabotel B | O3HAKOMUTH C MpaBunamu | TexHuka 6e3omacHoctu | [IpaBuia texHuku | [IpousBoaute pacuersl | 3
XUMUYECKON TEXHUKM  0€30macHOCTH | pabOTEl B XMMHMYECKHMX | O€30IaCHOCTH U paboThl B | PU3MKO-XUMHYECKUX
naboparopun. CriocoObl | TP MPOBEICHUU (PHU3UKO- | TadOpATOPHSIX. XMMHYECKUX JrabopaTopusix | 1apaMeTpoB
BBIPAKECHUS XUMHUYECKHUX Pemenue 3a1a4 HA | ¢ peakTHBAMH U IPHOOPAMH. (paccuuThIBaTH
KOHLICHTpauui 3KCHEPUMEHTOB. BBIPDAKEHHE  KOHIEHTPALIUMA KOHIIEHTpalUU
pacTBOpOB. N3yunth OCHOBHBIC | pacTBOPOB. Crioco0sl BBIPAKCHUA | pacTBOPOB,
CIIocoObI BBIpaKECHHUS KOHIEHTPAIUi pPacTBOPOB. II€peCYNThIBATH c
KOHIICHTpaluii pacTBOPOB OJIHOTO BHJIA
u €AMHULBI 170:¢ KOHIICHTPalUU Ha
onpenenenusa. Haydutbcs OPYrOM, pacCYUThIBaTh
paccuMTHIBATH KOJIMYeCTBa
KOHILICHTpAallUH M  BECTHU KOMIIOHEHTOB JUIS
IepeCYeThl ¢ OJHOIO THUIIA IIPUTOTOBJICHUS
KOHIIEHTpAIlUX Ha JIPYyTroi, pacTBOpPOB).
a TakXkKe pacCUUTHIBATH [Tonp3oBaTbess  yueOHOM
KOJIM4eCTBA KOMIIOHEHTOB JUTEPaTypPOH.
JUIS IIPUTOTOBIICHUS ITonb30BaTbCA
pacTBOpPOB. nomernknarypoit IUPAC.
2 | IlpuroroBnenune Hayuutbcss mnonb3oBatbes | Beimonnenune mnabopaTopHbIx | CriocoObl BbIpakeHus | [Ipom3BoauTe pacyers! | 3
pacTBOPOB pa3HBIMM | apeOMETpaMH, pabor: HNPUTOTOBJICHUE | KOHIIEHTPALlMM BEIIECTB B | GU3UKO-XMMHUYECKHX
METOIAMH. AQHAJIUTUYECKUMH BECAMH, | PACTBOPOB pa3HBIMHU | pacTBOpax, CrocoObl | MapameTpoB
XUMHYECKON MEpHOM | METOAaMH. MIPUTOTOBJICHUSI  PACTBOPOB | (PacCUUTHIBATH
IIOCYyI0OM ¥  TOTOBUTH 3aJJaHHOW KOHIIEHTPALMH. KOJIMYECTBA
pPacTBOPBI. KOMIIOHEHTOB JUTSL
IIPUTOTOBJIEHUS
pacTBOPOB),
[Tonp30BaTbCs
buznyecKkum "
XUMHYECKUM
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o0opynoBaHUEM

(apeomerpamu,
XUMHYECKON MEpHOM
ocyJ10i), JUTSt
IIPUTOTOBIICHUS
pacTBOpoOB pa3HbIMU
METOJIaMHU.
Kosnurarushasie Paccmorpers Nzyuenne 3akoHa Payns u | CocoOsb BbIpakeHus | [Ipoum3BoauTe pacyersl
CBOICTBA paCTBOPOB. IIPAKTUYECKOE €ro OMOJIOTMYECKOT0 | KOHLIEHTpALUH PacTBOPOB. (U3UKO-XMMHYECKUX
PUMEHEHNE 3aKoHa | 3HaueHus. CrnencrtBus U3 | DNEKTPOJIUTHBIN OanaHC | mapaMeTpoB JUISL
Payns wu cnenctBuil u3 | 3akoHa Payns (mpuyMHBI HX | OpraHu3Ma 4eJIOBEKA. | PEICHUS
HEro. BO3HUKHOBEHHS, KonnuraruBuble  CBOWCTBA | CUTyallUOHHBIX  3ajay
IPUMEHEHHUE). pPacTBOPOB HEIJIEKTPOJIUTOB | (PacCUUTHIBATH
Pacuer TemnepaTyp KUIIEHUS | U DJIEKTPOJIMTOB.  3aKOH | TEMIIEPATypy
Y 3aMep3aHusl pacTBOPOB. Payns u ero Guonoruyeckoe | 3amep3aHus "
3HA4YEHHUE. TEMIEpPATypy KHUIIEHUs
pacTBopa).
ITosnb30BaTbCA
HoMmeHKkiarypoii IUPAC.
Komnurarushasle Paccmorpets Pacuer ocmotnueckoro | Kommurarueasle  coiictBa | [Ipon3BoauTe  pacdersl
CBOIICTBa pacTBOpOB | IPAKTHYECKOE JIABJIEHUS U OCMOJISIPHOCTH | PaCTBOPOB (HEIJIEKTPOIUTOB | (PU3UKO-XMMHUYECKHX
(mposioyKEHHE). pUMEHEHNE 3aKOHA | pacCTBOPOB. BolnonHeHue | M1 ANEKTPOJIUTOB, PACTBOPHI | TAPaAMETPOB IS
Bant-T'opda JUId | 1a00paTOpHBIX paboT: pocT | (Kakue u 3a4eM), | pereHus
MOJIEKYJISIPHBIX PACTBOPOB | KUCKYCCTBEHHOW  KJIETKW» | IPUMEHSIOIIUECS B | CUTyallUOHHBIX  3ajau
u pactBopoB | Tpaybe; JPEBOBUIHOE | MEIULIMHE B 3aBUCUMOCTH OT | (pacCUMTHIBATh
3JIEKTPOJIUTOB. o0Opa3oBaHHueE. ux OCMOTHYECKOIO | OCMOTHUYECKOE
JIaBJICHUS). CriocoOrl | gaBlIeHUE,
BBIPQXEHUSI KOHIIEHTPAlMi | OCMOMOJISIPHOCTb,
pacTBOpPOB. CTENEHb JUCCOLMALINN).
DIIEKTPOITUTHBIN Oananc | Pemate cuTyanmoHHbIE
OopraHusma 4eJ0BEeKa. | 3aa4M, ONMpasCh Ha
[IpaBuna TEXHUKHU | TEOPETHUECKUE
0e3omacHOCTH W pabOThl B | MOJIOKEHUS,
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XMMUYECKHUX J1a00opaTOpHsIX
C peakTUBaMH U IpUOOpaMHu.

MO/JICJIUPYIOIIHE
(U3HKO-XMMHYECKHE
MIPOIIECCHI,
MPOTEKAIOIINE B KHUBBIX
OpraHu3Max

NHuTteprpeTupoBarhb
HabroAaeMoe sIBJICHHE B
Xoze 1a00paTOPHBIX
pador.
KonnuectBennsle N3yunthb ocHoBHble | Kimaccudukanust pactBopoB | CoiicTBa BoAbl M BOAHBIX | [Ipou3BonuTh pacuersl
XapaKTEPUCTHKU MOJIOKECHHS U | o7eKTposuToB.  OCHOBHBIE | PACTBOPOB HEDJIEKTPOJIUTOB, | (PU3UKO-XUMHUECKUX
pacTBOpOB  €la0BIX U | KOJIMYECTBEHHbIE HOJIOKEHHUST TEOPUM CIA0BIX | BJIEKTPOJIUTOB apaMeTpoB e
CHJIBHBIX 3JICKTPOJIUTOB. | XapaKTEPUCTUKNA TEOPUH | DIEKTPOIUTOB  AppeHmyca. | (Ki1accupuKanmusi pacTBOPOB | PELICHUS
Texkymasi arrecramusi | ciadbix JIEKTPOIUTOB | IOHHOE mpou3BeACHUE BOJBI | AMEKTPOIUTOB.  OCHOBHBIE | CUTYallUOHHBIX  3a7a4
1o TeMam AppeHnyca © CHJIBHBIX | U pH, cTeneHb M KOHCTAaHTA | TOJOXKECHUS u | (paccuuThIBaTH pH,
«KoHuenrpanus anektponuroB  Jlebas | aucconmanuy, (akTOpBl, | KOJIMYECTBEHHbIE CTelIeHb W KOHCTAaHTY
PacTBOpOB. XIOKKES. Hayuutbes | Bmstromme Ha 9TH | XapaKTEPUCTUKU TEOPHH | JUCCOIMAIIN  CIa0BIX
KosummraruHbie paccuuThIBaTh pH | Benu4uHBI. OcHOBHBIE | CI1a0BIX JIEKTPOJIUTOB | SJEKTPOJIUTOB,
CBOMCTBA PAaCTBOPOB» | CHJIBHBIX W CJAa0BIX | TIOJOXKEHUSI TEOPUU CHIBHBIX | AppeHHyca W  CHIBHBIX | aKTUBHOCTD,
AJIEKTPOJIUTOB, CTENEHb U | ANMeKTpoiauToB  Jlebas  — | snmekTponutoB  JleGas KO3(QPUIHEHT
KOHCTAHTY JUCCOIMAINN | XIOKKEJs. Pacuer | Xtokkens, a Takke (aKTOpbl, | aAKTUBHOCTH,  HOHHYIO
CabbIX  DJIEKTPOJIUTOB, | HEKOTOPBIX  XapaKTEPUCTHK | BIHSIOLINE Ha 9TH | CUILY pacTBOpoB
HMOHHYIO CHITy, | PACTBOPOB  DJIEKTPOJIMTOB: | XapaKTePUCTUKH. DOPMyIbI | CHIBHBIX
k03¢ urHMeHT akTUBHOCTH | pH, CcTemeHM W KOHCTAaHTHI | JUIs pacuera pH, cTeneHu | | AIEKTPOJIHUTOB).
U aKTHUBHOCTh PACTBOPOB | AMCCOIMAIIUH. KOHCTAaHTBl ~ JUCCOIMANuH, | [[poM3BOIUTE  pacyeTs
CHJIBHBIX 3JIEKTPOJIMTOB. Pacuer AKTUBHOCTH U | aKTUBHOCTH, KOd(pdHUIMEeHTa | PU3HMKO-XUMUYECKUX
[TpoBeputh 3HaHUS | HOHHOW CHIIBI PACTBOPOB. aKTUBHOCTH, WOHHOW CHWJIBI | ITApaMeTPOB TSt
cTyaeHToB mo  TemaM | KoHTponbHas paboTa 1O | pacTBOPOB). OcCHOBHBIE | pelIeHus
«Konnenrpanms TeMaM «KoHIIeHTpanus | THITBI XAMHAYECKHUX | CHTYallMOHHBIX  3a/1ad
pacTBOPOB. pactBopoB. KomnmuratuBHble | paBHOBECHI (ocHOBHBIE | (pacuuTHIBATh
KonnuraTuBHBIE CBOICTBA | CBOMCTBA PACTBOPOB)» MOHATHUSl TEOPUU PACTBOPOB, | KOHIICHTPAIIHH,
pPacTBOPOBY 3aKOHBI, OIMCBIBAIOIINE | OCMOTHYECKOE
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paBHOBECHS B
MOJICKYJISIPHBIX PacTBOPAXx).

CriocoOsr BBIPKCHUS
KOHILICHTPALIMK BEIICCTB B
pacTBopax, CIOCOOBI
NPUTOTOBJICHHS ~ PAacTBOPOB

3aJIaHHOW KOHIICHTPAIIUH.

JaBJICHHUC,

OCMOMOJISIPHOCTb,
TEeMIepaTypy

3aMep3aHus u
TEMIEpaTypy KHUIICHUS
pacTBopa, CTCTICHb

aucconuanum). Pemath
CUTYallMOHHBIC 3aJlayH,
OTMUPAsICh Ha
TEOPETHUECKUE
MOJIOXKEHUS,
MOJICIIUPYIOIINE
(bU3UKO-XUMHYECKHE
MIPOIIECCHI,
MPOTEKAONINE B KHUBBIX
opraHu3mMax Ha OCHOBE

KOJIJTUTaTUBHBIX
CBOMCTB.
[TpoTonutnueckue O3HaKOMHTBCS ¢ | bydepnsie cucteMsl. | OCHOBHBIE tunsl | [Ipon3BoauTs  pacuersbl
paBHOBECHS M TIPOIECCHl | OCHOBHBIMHU Knaccudukanus u MEXaHU3M | XUMUYECKHX  paBHOBecHi | PH3HKO-XUMUYECKHX
HOJIOKEHUSMHU Teopun | OypepHoro aeicTus. Pacder | (mporeonurnyeckue) B | TapaMeTpoB Ui
KHCJIOTHO-OCHOBHBIX pH Oydepubix pacTBOpOB. nporneccax peleHus
PaBHOBECHI. Bbydepnas emkocts. Pemenue KU3HEIEATEIBHOCTH CUTYallMOHHBIX 3a71a4
3ajia4 Ha pacyer pH kucnor, (ocHOBHBIE HOHATHS, (pH kucaoT, cCoHOBaHUH,
OCHOBaHUH, OydepHbIX OydepHbIX CHCTEM,
.. | KIaccupuKaIuio).
pactBopoB u  OydepHoii . OydepHyr0O  €MKOCTb).
MexaHu3Mbl JNEUCTBUSA
€MKOCTH. 5 [Tonp3oBatbes
Brimonnenue 1abopaTopHbIX ybepHbIx CHCTEM | yomenknatypoit IUPAC.
pabor: npurorosienue | OPTaHU3Ma, UX B3AUMOCBISD. | [Thousgoauts  Qusmko-

OydepHbIX cMecel; BIUSHUE
KACIOTHl M Immienoun Ha pH
o0ydepnoro pacTtBopa;
BIMsIHUE paz0aBieHust Ha pH

bydpepnyto  emxoctb  u
(baxTopsl, BIUAIOLINE HA HEe.
@opmyinbl uist pH kucior,
COHOBaHUH, OydepHbIX

XUMUYECKUE U3MEPEHUS,
XapaKTEePU3YIOIIHE  Te
WIKM HWHBIE CBOWCTBa
pacTBOpOB, CMeced H

19




O0ydepHoro pacTBopa. CUCTEM. JIPYTUX 00BEKTOB,
MOJCIIUPYIOLTUX
BHYTPEHHUE Cpelbl
opraHusma.
NHuTteprpeTupoBarh
pe3ynbTaThl METO/IOB
nabopaTopHOI
JIMarHOCTHKHU JUTST
BBISIBJICHUS
MaTOJIOTMYECKUX
IIPOLIECCOB.
[IpoTonuTnyeckue [TonsaTh cyurHocth | bydepHbie cuctembl KpoBH. OcHOBHBIE tunsl | Pemate cuTyannoHHbIE
PaBHOBECHS M MIPOIECCHI | TPOTOJIUTHUECKUX Hoxnan: XUMHUYECKUX paBHOBECHUH | 3aJja4, ONHUPAsACh Ha
(mpo1oJKEHHE) mpoleccoB, npoTekaoumx | bydepHsie cuctemsl KpoBH. (mpoTeonuTUYECKHE) B | TEOPETUYECKUE
B oOpraHu3zMe. YsACHUTH | KHCIIOTHO-OCHOBHOE MporLeccax MOJIOKECHUS,
NpUPOIY COCTOSIHHE OpraHu3Ma. | >KM3HEJEATEIbHOCTH. MOJEIIUPYIOIINE
MPOTOIUTHIECKOTO Pemenue CUTYaIIMOHHBIX | MexaHu3Mbl nercTBUs | GU3UKO-XUMHYECKUE
roMeocTaza W TMPHUYMHBI | 337]a4 Ha JUArHOCTUpOBaHUE | Oy(hepHBIX CUCTEM | MPOIIECCHI,
€ro HapyIIeHHUS. KHCJIOTHO-OCHOBHOTO OpraHu3Ma, WX B3aUMOCBSI3b | MPOTEKAIOIINE B JKUBBIX
COCTOSIHMSI OpraHu3Ma. U poJdb B TOAJEPKAHUM | OpraHU3Max
KHCJIOTHO-OCHOBHOTO (IMarHoCTUPOBATH
COCTOSIHUS opraHu3ma | KMCJIIOTHO-OCHOBHOE

(OydepHbIe CHUCTEMBI KPOBH,
MOHATHE O  KHCJIOTHO-
OCHOBHOM COCTOSIHUH
OpraHusMa, MOKa3aTesn
KOC B HOpMe u 1pHu
NaTOJIOTWH, TPHYUHBI U
KOPPEKIHIO MaTOJIOIMYECKHX
COCTOSTHHIA).

COCTOSIHME OpTraHu3Ma).
ITonb3oBarbes

HomeHkiarypoii IUPAC.
[Tonb3oBatbes  yueOHOI

JIUTEPaTypou, CETBIO
NHTtepHera JUIsL
npodeccuoHaNbHOMI
JIESITEIIbHOCTH.
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KomniekcHsie N3yuenne ctpoenus, | Koopaunannonnas  teopust | OCHOBHbIE Tunel | Pemare curyanuoHHbIe
COCAUHEHUSL. HPUPOABI xumuueckon | Bepnepa. IIpupona | xuMHUECKUX paBHOBECHH | 3aJja4d, ONHpasiACh Ha
Komniekconomerpus CBA3M B KOMIUIEKCHBIX | XUMHUYECKOU CBSI3H B | (Jlurangq00OMEHHBIE) B | TEOPETUYECKHE
coequHeHUsAX. HayunTbes | KOMIUIEKCHBIX COEIMHEHUSIX. | Ipolieccax I0JIO>KEHUS,
IIPOrHO3UPOBATh [TonmpneHTaTHBIE  JUTAaHIBL. | KU3HEACITEIBHOCTH MOJIETUPYIOLIHE
YCTOHYMBOCTh XenaTupoBaHHUeE. (cTpoeHue, npupoay | GU3NKO-XUMHUECKUE
KOHCIUIEKCHBIX VY CTOWYMBOCTD KOMIIEKCHBIX | XMMHYECKON CBS3U B | IIPOLIECCHI,
coequHEHU. BpIsgBIeHME | COEAMHEHUH B pacTBOpPax. | KOMIUIEKCHBIX COEIMHEHUAX. | IPOTEKAIOIINE B KHUBBIX
XUMHYECKHUX ocHoB | KoncranTa HECTOMKOCTHU | TEOPUIO «KECTKUX» U OpraHusmax
PUMEHEHUS KOMILIEKCA. «MATKUX» INTAHA0B U (mporHo3upoBarhb
KOMIUIEKCHBIX JluranooOMeHHbIE KomnnekcoobpasosaTteneii. | YCTOWYHBOCTD
COEIMHEHUH B MEJIUILIMHE. | IPOLECCHI, IPOTEKAIOUIME B | NMexaHU3M TOKCMUECKOoe KOHCIUIEKCHBIX
OpraHu3Me B HOPME M | najicrgye coneid TAXKENbIX COECUHEHUN Ha
[IATOJIOTUH. Tokecn4eckoe | \arannoo [Nelictame OCHOBAaHUU KOHCTAHTbI
JEHCTBUE COJIEU  TSKEIbIX aHTUAOTOB) HECTOMKOCTH
METaJUIOB. AHTHIOTHI. 3aKOHOMEPHOCTH (ycToitunBocTH)).
Beinonnenue naGopaTopHOit MpoTeKaHus hU3HKO- ITonb3oBatbes
paboTHI: ONPENENCHUE | o X HpOTIECCOB B Homenknarypoit IUPAC.
oOmielf  JKeCTKOCTH  BOJIBI KHBBIX CHCTEMAX C TOUKI (Ha3bIBaThH
TPUJIOHOMETPUUECKUM KOMIUIEKCHbBIE
3peHus UX KOHKYPEHLUH,
METOIOM. o COCTUHEHUS).
BO3HUKAIOIIEH B pe3ysbTaTe .
Joxnansr: ITonb3oBaTbes  yueOHOM
COBMEILIEHUS TPOLIECCOB .
Homenknarypa pASHBIX THIIOB JUTEPATypOH, CETBIO
KOMIUIEKCHBIX COCTMHEHUH. Pors 6I/IOF6HHI.:IX S — HNutepnera TS
Mexannusm TOKCHYECKOTO | |\ e i HeHi B HKUBbIX npodeccuoHaIbHON
IEWCTBUS CO, NO, opranm3Max IEATEIILHOCTH.
HUTPATOB, HUTPUTOB, O30HA, Tpasuia ' S [Tonb3o0Batbes
[IMAHU/IOB HA OPTaHU3M. 5e30MACHOCTH 1 DAGOTEL B buznveckum "
6p XUMHYECKUM
XUMHUYECKHUX JIabOpaTOpHsiX
ce opatop o0opy/noBaHUEM.
C peakTUBaMH U MpUOOpaMHu.
Texymasa arrecranms | IIposepurs 3Hanus | KontponbHas pabGora 1o | CBoiicTBa Boasl W BOAHBIX | [Ipom3BOIUTH  pacueTs
1o TeMaM CTYJEHTOB IO  TEMaM | TeMaM «PacTBOPHI | pacTBOPOB HEDIEKTPOJIUTOB, | PU3MKO-XUMHUYECKUX
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«PacTBOpBI
3JIEKTPOJIUTOB.

Bydepubie pacTBOpBI.
KOC. KoMmmiekcHEIe

COCANHCHU.

«PacTBOpPBI AIIEKTPOIUTOB.
Bydepusie pacTBOPBIL.
KOC. KommekcHbie
COCIMHCHUS.

AIIEKTPOUTOB.  bydepHbie
PacTBOPBI. KOC.
KomruiekcHble coeTnHEHHS.

3JIEKTPOIUTOB Du3uko-
XUMHUYECKYIO CYIIHOCTh
MPOLECCOB, MPOUCXOISIINX
B JKMBOM OpraHu3Me Ha
MOJIEKYJIIPHOM M KJIETOYHOM
YPOBHSX. ®dusuko-
XAMHYECKHE ACIICKTBI
Ba)KHEHIITNX
OMOXMMHUYECKHX IPOIIECCOB
H Pa3IMYHBIX BHUJIOB
roMeocraza B OpraHHU3ME.
OcHoBHbBIE THITBI
XHUMHYECKHUX paBHOBECHUI
(IpOTEOIUTHYCCKHE,
JIUTaHI000MEHHBIC) B
npoueccax
JKU3HEIEITCILHOCTH.
MexaHu3MBbI JIEUCTBUS
OyepHbIX CUCTEM
OopraHu3Ma, UX B3aUMOCBSI3b
U pOJdb B TOAJAEpPNKAHUU
KHCJIOTHO-OCHOBHOT'O
COCTOSIHUSI OpTraHU3Ma.

Ponb GHOTEHHBIX JIEMEHTOB
U UX COCOUHEHUHN B YKUBBIX
OpraHu3max

[1apaMeTpoB
peuieHus
CUTYallMOHHBIX 33124
Pemate cuTyanuvoHHbIE
3aJa4y, OIMpasich Ha
TEOPETUYECKUE
IIOJIO’KEHUS,
MOZCIIAPYIOLIUE
(bU3NKO-XUMHUYECKHUE
IIPOLIECCHI,
IIPOTEKAIOINE B KHUBBIX
opraHu3max
IIporno3uposath
HallpaBJICHUE 51
pe3yJIbTaThI ¢buzuko-
XUMHUYECKUX IIPOLECCOB,
" XUMUYECKUX
MPEBPALLICHUI
OMOJIOTUYECKH Ba)KHBIX
BEILIECTB.

ITonb3oBatbes
HomeHnkiarypoit IUPAC.

JUTSL

10

PaBHOBecHBIE
3JIEKTPOJIHbIE

INOTCHIIUAJIBI. CTpOCHI/IC

n IPUHIUIT

paboThI

O3HaKOMUTh c
MEXaHU3MOM
BO3HHUKHOBEHHUS
3JICKTPOTHOTO

MexaHu3M  BO3HUKHOBEHHUS
AIIEKTPOJHOTO  TOTEHIHAIA.
ONEKTpoAbl CpaBHEHUS U
onpeznenenus pH pactBopos.

DU3NKO-XUMUYECKUE
METO/TBI aHayim3a B
MEIUIIIHE
(9TEKTPOXMUMHUIECKHU)

[Ipou3BoauTh pacyeTsl
(UBUKO-XUMHYECKUX
napameTpoB
pelieHus

JUTS
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raJIbBAHUYECKUX IIOTEHLIHANA. W3yuuts | YpaBHeHuE HepHcTa. | (MexaHU3M BO3HUKHOBEHHUS | CUTYallUOHHBIX  3a7ay
JJIEMEHTOB. JNIEKTPOJBl CpaBHEHUsI W | [albBaHMYECKUH  3JEMEHT. | anekrpogHoro mnorenunuana. | (CocraBisTh

OnpeAcIeHus pH | IIpaBuia 3allUCH | DJIEKTPOJbl CPAaBHEHHsS W | TaJbBaHUYECKHE LEIU.

pacTBOpOB. PaccMOTpeTh | raJlbBaHUYECKHUX LEIEH. onpexnenenust pH pacrBopos. | PaccuntsiBate 9/1C. pH
paboTy rajgbBaHMUYECKOIO VYpaBHeHue Hepucra. | pacTBOpOB).

JJIEMEHTA. l'anpBannyecknii  dneMeHT. | Pemate cuTyanvoHHbIE
ITpaBuia 3allMCH | 3ala4d, ONUpPAsACh Ha
rajlbBaHNYECKUX LEIEH. | TEOPETUYECKUE
[ToTeHIHOMETPHIO). II0JIO’KEHUS,

MOZCIIAPYIOLINE
(bU3NKO-XUMHUYECKHUE
IIPOLIECCHI,
IIPOTEKAIOINE B KUBBIX
opraHu3max
(MOTEeHLMOMETPUYECKUM
METOJl IpU  IOMOIIU
JJIEKTPOJIOB
onpeneneHus u
CPaBHEHHUs OIPENECIATh
pH OMOIOTHYECKUX
cpen).

11 | Texymas arrectauus | [IpoBeputs 3HaHusa | KontponpHas pabora 1o | dusuko-xumMudeckue IIpon3BoauTe pacyeTsl
1o TemMe CTYJIEHTOB 1o TEME | TeEME «PaBHOBECHBIE | METOBI aHaiM3a B | (PU3HKO-XUMHUECKUX
«PaBHOBecHBIE «PaBHOBeCHBIE AJIEKTPOIHBIE IIPOLIECCHI» | MEUIIMHE apaMeTpoB JUTSL
3JIeKTPOIHBbIEC ANIEKTPOAHBIE MpoLecch» | Beimonnenue mnabopaTopHOil | (3IEKTPOXMMUYECKHIA) peleHus
MpoLecchD) paboThI: (37eKTpOJBl CpPaBHEHHS U | CUTYyallUOHHBIX  3ajay

MOTEHLIMOMETPUYECKHUI onpenenenusi pH pactBopos. | (CocTaBnsiTh

METOJ omnpeneneHus | YpaBHEHHE HepHcra. | raibBaHu4ecKkne  LENU.

KOHIIGHTpallul BOAOpOAHBbIX | ['anmbBannueckuit  snemeHt. | PaccuuteiBate 9/C. pH

HMOHOB npu nomom | ITpaBuna 3aMMcH | pacTBOPOB).

CTEKJITHHOTO JJIEKTPOAA U | FaJIbBAHMUYECKUX ueneil. | Pemares curyanuoHHble

pH-metpa. [ToreHIIIOMETPHIO). 3aJladyd, OIHPASCh Ha
TEOPETUYECKUE
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IIOJIOKCHHUA,

MOJICTTUPYIOIIHE
(U3HKO-XMMHYCCKHE
MIPOLIECCHI,
MPOTEKAIOIINE B KHBBIX
Opranm3Max
(TTOTEHITMOMETPHUYCCKHM
METOJT TIpH  IOMOIIU
3JIEKTPOJIOB
OTIpeICTICHUS u
CPaBHEHHS OIPEACIATh
pH OMOJIOTHYECKUX
cpen).

12

[ToBepxHOCTHBIE
SIBJICHMUSL.
[ToBepxHOCTHOE
HaTsDKeHHE M (DaKTOpBl,
BIMSIOIIME HA  HEro.
[ToBepxHOCTHAs
aKTUBHOCTh. AsicopOrust
Ha HOJIBUKHOM "
HEIOABMKHOM
MOBEPXHOCTAX pasjena.
Xpomatorpadus.

PaccmoTpers  OCHOBHBIE
TIOJIOKCHHUS TEOPHH
a7COPOIIMOHHBIX SBJICHHIA
MO3BOJISIOIINX MOHSATH
(UBUKO-XUMHYECKUE

0COOEHHOCTH  CTPOEHHUs
MeMOpaH U  CYLIHOCTb

MMOBCPXHOCTHBIX SIBICHUM
U POJIb MOBCPXHOCTHO-
AKTHUBHBIX BCIIICCTB.

AJncopOLIMOHHBIE

paBHOBECHs] Ha MOJBUXKHBIX
rpaHunax  pasmena  ¢as.
[ToBEpXHOCTHBIE  SIBJICHUS.
IloBepXHOCTHOE HATSHKEHHUE
U (akTophl BIMAIONIME Ha

HETO. AnicopOLIMOHHbIE
paBHOBECHsI M MPOILIECCHl Ha
TTOJIBFKHBIX rpaHuIax
paznena Qa3. VYpaBHeHHE
I'nG6ca. [ToBepxHOCTHas
AKTUBHOCTD. [IpaBuno
Hrwoxmno-Tpaybe. Uzorepma
aacopOuu.

3aBUCUMOCTh BEJIMYUHBI
aacopOMu  OT pa3IMYHBIX
daktopoB.  M3OuparenpHas
azcopOoIus. [IpaBumno
[Tanera-PasHca.

Jlokmagsr:

OU3HKO-XUMUYECKUE
OCHOBBI TIOBEPXHOCTHBIX
SIBIICHHUI U (PaKTOPBI,
BIUSIONINE HA CBOOOTHYIO
MOBEPXHOCTHYIO SHEPIHUIO,
0CcOOEHHOCTH acOpOIUH Ha
pa3IMYHBIX TPaHUIAX
paszznena a3z
(TTOBEpXHOCTHEIE SIBIICHHUS,
MTOBEPXHOCTHOE HATSKEHHE
1 (aKkTOphI BIUAIOIINE Ha
Hero. AJICOpOIIMOHHBIE
pPaBHOBECHSI M TIPOIIECCHI Ha
MOJIBMYKHBIX TPaHMIIAX
pasnena ¢a3. YpaBHEeHUE
I'nG6ca. [ToBepxHOCTHAA
aKTUBHOCTH. [IpaBuiio
Hroxmno-Tpay6e. M3oTepma

Pemarp cuTyanmoHHbie
3aJay, OMNHUpasch Ha
TEOPETUYECKHE
MOJIOKEHUS,
MOJIEJIUPYIOIINE
(bU3UKO-XUMHYECKHE
IIPOLIECCHI,
MPOTEKAIONINE B KUBBIX
OpraHm3Max
(mporHo3upoBath
BIIUSTHUE BEIICCTB Ha
BEJIMYNHY
MTOBEPXHOCTHOTO
HaTsDKEHUS, aJCOPOITHIO,
MTOBEPXHOCTHYIO
aAKTHUBHOCTB).

[TpousBoauth  GuU3MKO-
XUMHUYECKHE U3MEPEHUS,
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3HaueHue aJCOPOLIMOHHBIX

azcopoIuu.

XapaKkTepu3ymoIllue  Te

IIPOLIECCOB B WIA HWHBIE CBOMCTBA
R — 3aBUCHMOCTD BEJTUYMHBI DACTBOPOB, CMecell  H
Xpomarorpaduueckue a7ICOpPOIHU OT Pa3IMYHBIX APYTHX 0GBEKTOB,
METOMBI  pasieNeHus  u (dakTopoB. N30uparenpHas MOICITHPYIOLIHX
AHAII3a BELIECTB. ancopbuus. [1pasnio BHYTPEHHHEC Cpebl
BoinonHenue Ja6oparopublx | 11aHeTa-Dasmnca). OpraHusma.
pabor: PASACICHUC | CphiictRa pactBopos ITAB. I;I;TepnpeTHpOBaT%
MHUHEPAIbHBIX  COJIEM  Ha YAbTaTbl ~ HanoOJIee
KOJIOHKa C TBEPAbIM | DHU3UKO-XMMUYECKHUE paclpoCTpaHCHHbIX
azicopOEeHTOM;  paJualibHAas | METOJIbI aHajM3a p | MCTOZIOB J1abOPAaTOPHOIL
pacrpeenuTebHast MEIUIIHE AHArHOCTHKH AL
xpomarorpadusi. (xpomarorpaduueckuii). BBIABJICHHU
Ipasuia TexHuKH | NATOTOTHIECKHUX
GesomacHOCTH M paGoThr B | NPOHUCCCOB. 5
XUMHUYECKUX J1abopaTopusx HOHI’?’OBaTI’Sﬂ yaebnod
JTUTEePaTypOid, CEThIO
C peakTUBaMH U MpHUOOpaMHu. Vnrepuera s
npodeccnoHanbHOMI
JIeATEeILHOCTH.
[Tonb30BaThCs
¢buznyecKkum u
XUMUYECKUM
000pyIOBaHUEM.

13 | Tunsr JucnepcHbIX | O3HAKOMUTH ¢ | Knaccuduxanms OcobenHoctu ¢uzuko- | [lonb3oBatbes  yueOHOI
cucteM. CrocoObl WX | OCHOBHBIMH  TTOHSTHIMH, | JTACIEPCHBIX CHCTEM. | XUMHH JIUCIIEPCHBIX CHUCTEM | JIUTEPATYPOH, CETBIO
MOJTyYeHUs!, OUYMCTKHU. KIaccuguKaue, [lomyuyenne M OYMCTKA | (knaccHHKALIO WNuTeprera JUIST

MOJTyYEHUEM M OYHCTKOW | KOJUTOWTHBIX PACTBOPOB. | jycriepcHBIX crcTeM). | TIpodeccHOHATBHOT
Texymass arrecTanus | AUCIEPCHBIX CUCTEM. JucneprupoBaHue. TonydeHHe W  OYHCTKY | AESTETBHOCTH.
no Teme | [IpoBeputh 3HaHus | Du3nyeckas W XHUMHUYECKas KOJLTOMIHBIX PACTBODOB.
«IloBepxHOCTHBIE CTYJIEHTOB o TeEME | KOHJIECHCALUS. Jnanus, Ty —, [Tonb30BaThCS
SIBJICHHUS» «IToBepXHOCTHBIC AJIEKTPOIHAIIU3, ) XUMUYECKUM
SIBIICHH S ynbTpadpuibTpanus. dusnko- PU3MIECKYIO M XHMUYECKYIO

KOHJICHCAIIHIO. Huanus,
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XUMHUYECKHE IIPUHLIMIBI | 3JIEKTPOINAIIN3, 000pyJOBaHUEM.
(bYHKIIMOHUPOBAHUS YIBTPa(QUILTPALUIO.

WCKYCCTBEHHOMU ITOYKH. [IpuHIMI Pelars  cnTyaunoHHble
Beinonnenue 1abopaTopHbIX ) yHKLIMOHMPOBAHUS 3ajady, OIHupaiACh Ha
paoor: METOA  3aMCHBL | yexyecTBEHHOMN MOUKH). TeopeTuteckue
pacTBOpUTENA;  IOJIy4EHHUE IOJIOKCHMA,

30151 TuUapokcuaa  okenesa | I[IpaBuiia TEXHUKHU | MOJEIUPYIOLIHE

(1, MOJy4YECHUE 30J151 | 0€30MaCHOCTH M PpaboThl B | PU3UKO-XUMUUYECKHE
rexcaiuatogeppara (1) | xummueckux 1a0b0paToOpHUsX | MPOIIECCHI,

menu. Tekymas aTTeCTalHs | ¢ peakTHBAMH M IPUGOPAMH. | IPOTEKAIONIME B HKUBBIX
no teMme <«lloBepxHOCTHBIE OpraHu3Max

SIBJICHUSD)

14 | CgoiictBa naucnepcHbIX | O3HaKOMUTh co | CpoiicTBa qucnepcHelx | ColicTBa JUCIIEPCHBIX | 3alMCbIBaTh  MULEILTY.
CUCTEM. CrtpoeHue | cBOIICTBaMHM JTUCHEPCHBIX | CUCTEM: MOJIEKYJISIPHO- | CUCTEM: MOJIEKYIIsSIpHO- | OnpenensiTsb 3apsn
YacTHIL KOJUIOMJHBIX | cucteM. (O3HAKOMHMTB CO | KHHETHYECKHE, OINTHYECKUE, | KHHETUYECKHE, ONTHYECKHE, | rpaHyiibl. PaccuuThiBaTh
pacTBOpPOB. CTPOCHHEM  KOJUIOMJHOM | DIIEKTPOKUHETHYECKUE. AIIEKTPOKUHETUYECKHE. opor KOAaryJisiLHH.
YcTon4nBoCTh qacTULbl. Y CcTOHYMBOCTBIO | CTpoeHue kosutoniHoi | Ctpoenue KosutonziHo# | Onpenensrs
KOJUIOUJHBIX PacTBOPOB | U Koaryisuuen | yactuipl. Munenna. 3apsa U | yacTuipl. Munesia. 3apsia U | Koaryliupymoliee
u CIOCOO0BI | KOJUIOU/IOB. JIEKTPOKUHETUYECKUN ANIEKTPOKUHETUYECKHUI JIENCTBHE.
cTaOuIM3auy. IIOTEHIIN A KOJUIOWJIHOM | TOTEHIHAI KoJutonHOM | IIporHozupoBats

YaCTULIBI. 3aBUCUMOCTD | YaCTHULIBI. 3aBUCUMOCTD | 3PPEKTUBHOCTD
AIEKTPOKUHETUYECKOTO AIEKTPOKUHETUYECKOTO KOaryJImpyroIero

MOTEHIIMana OT pa3INyHBIX
(bakTopoB.
Y CTOMYUBOCTD U KOATYISLIUS

KOJIJIOMJIOB. Buner Hu
(bakxTopsl YCTONYHUBOCTH.
Teopust 3JIEKTPOAUTHIECKOMN
KOAryyisiluH. ITopor
KOaryJsiiuu u €ero
OIIpElIETICHUE, IIPABUJIO

[Iyneue-I"apau.
Bremonnenne nmabopatopHoit

MNOTCHIMAJIa OT PAa3JIMIHBIX

(bakTopoB.

Y cTon4nBOCTh u
KOAryJIsIus KOJUJIOU/IOB.
Bunsr u (baxTopsl
YCTOMYHBOCTH. Teopus
AIIEKTPOJINTUYECKON
KOaryJisiiiiy. ITopor
KOaryJsiiuu U ero
oTpeieNieHue, MIPAaBUIIO

[ynsue-I'apau.

JIEHCTBUSA QJICKTPOJIUTA
Ha 30JIb.
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paboThl: H3y4YeHHE Mpoliecca

Brimonaenue nabopaTopHOi

KOaryJsiiuu KOJJIOWAHBIX | pabOThI: M3y4YEeHHE Ipoliecca
pacTBOpOB. KOaryJisillMM  KOJUIOUIHBIX
pacTBOpPOB.

15 | CpoiictBa  pactBOpoB | O3HAKOMHTH co | Moknan: [Tonyuenue, [IpousBoguTh pacuersl
BMC. Ocaxpaenue | ceoiictBamu  pactBopoB | Komnounnas 3ammura. KJIACCH(HKALMIO PACTBOPOB | (PU3HKO-XUMUYECKHX
0enkoB u3 pactBopoB u | BMC (mabyxanwue, | CroiictBa pactsopoB BMC. | BMC. IapaMeTpoB ISt
OMOJIOrNYECKUX ocMoTHYecKoe paBieHue, | Mexanusm  HaOyxanuss U | CoiictBa pactBopoB BMC. peLIeHus
JKHUJIKOCTEN. BSA3KOCTb). OOBACHUTH | paCTBOPEHUS BMC. | Mexanusm HaOyxaHus U CUTYaLMOHHBIX 337124

BO3HUKHOBEHHE U PpOJIb | 3aBUCUMOCTD BEJIMYMHBI | paCTBOPEHUS BMC.
MEMOpaHHOTO paBHOBecHs | HAOyXaHUS OT Pa3IUYHBIX | 3aBUCUMOCTD BeIWYUHBI | PemaTe cuUTyalnoHHbIE
JloHHaHa, OHKOTHYECKOTO | (DaKTOPOB. Ilpuunnel | HA0yXaHWAd OT Pa3IMYHBIX | 33/Ja4M, ONMPAsCh Ha
JIaBJICHUSI. aHOMAaJIbHOM BSA3KOCTU | (paKTOpPOB. Ipu4uHBl | TeopeTnueckue
O3HakoMHUTBCS ¢ | pacteopoB BMC. YpaBHeHue | aHOMaIbHON BA3KOCTH | [1o10KeHMUS,
dakropamu Bnusromumu | Lllrayaunrepa. pacTBOpPOB BMC. MOJIEHPYIOLIUE
Ha JICHATypaLHIO u | OcMoTHuYECKOe nasineHue | Ypasuenue Illraygunrepa. (bU3HKO-XHMITIECKE
BbICAJTUBaHUE OEIKOB. pacTBOpoB  OuomnonumMepoB. | OcMoTHYecKOe JaBJICHUE .

VpaBuenne [amrepa. UDC. | pacTBOpOB  OHMOMOJIUMEPOB. ’

IMPOTCKAIOIIUEC B JXKUBBIX

UOT wm  merogsl ec | YpaBHenue ['amuepa. MOC.

onpezaenenusi. Oukornueckoe | UOT 51 METOJIbI ee | OPTaHM3Max

JlaBJICHUE. MemOpaHHOe | onpeaeeHus. OnpeessTh 3apsi
paBHOBecue /loHHaHa. OHKOTMYECKOE  JIABJIEHHUE. | Genka 1o AT,
Y CTOMYUBOCTD pacTBOpoB | MeMOpaHHOe  paBHOBECHE TIpOBOAKTD peaKiun
BMC. BricanuBanmue. | [JonHana. OCAKICHUS Oenka U3
KoanepBauust u ee poib B | YCTOMUMBOCTH  pPacTBOPOB PacTBOPOB i
ouonorunueckux  cucremax. | BMC. BricanuBanue. | guonornueckmx
3actynHeBanue  pactBOpoB | Koauepsamust M €€ pOIb B | ypnxocreit.

BMC. CgsoiictBa CTyaHel: | OMONOTUYECKHX  CHCTEMAX. | [Tomb30BAThCS
CUHEpPIU3M U THKcOTponwus. | JleHaTypauus. Homenkarypoit IUPAC.
Henarypanus U | 3aCTyIHEBaHUE  PACTBOPOB

BhICAJIUBaHUE OEIKOB. BMC. CgoiictBa crynneit: | [lonb3oBaTbes
Brimonnenne 1a00paTOPHBIX | CHHEPTU3M U TUKCOTPONHSL. | XUMHUYECKUM

pabot: wu3yueHue mnpouecca | DakTopsl BBI3BIBAIONIHE | 000PYIOBAaHUEM.
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JIeHATypalUH
U3y4yeHue

0€JIKOB;
nporecca

BBICAJIMBaHUs OEIKOB.

JIEHATYPAaLHIO u
BBICAIIBAHUE OeJIKOB.
Knunuueckue peakuuu 10
oOHapyxeHHI0  Oenka B
OMOJIOTMYECKUX KUJIKOCTSIX.
[IpaBuna TEXHUKHU

O0e3onmacHOCTH U PabOTHI B
XUMHUYECKUX J1abopaTopHsIX
C peakTUBaMH U pHUOOpaMHu.

16

Texkymas arrecrauus
1o TeMam
«JucnepcHbie
cucrembl. CBoiicTBa
pactBopoB BMC».

[TpoBeputh 3HaHUS
CTYACHTOB IO  TeMaM
«JlucriepcHble  CHCTEMBI.
CaoiicTBa pacTBOpoB
BMCOC».

KonTponbhas
TeMaM
CUCTEMBL.
pactBopoB BMC».

pabora
«/lucnepcHbie

10

CsoiicTBa

PU3UKO-XUMHYECKYIO

CYIIIHOCTh IIPOLIECCOB,
MPOUCXOASAIINX B  KHUBOM
opraHu3zme Ha

MOJIEKYJISPHOM U KJIE€TOYHOM
YPOBHSIX.

CsoiictBa pactsopos BMC n
KOJUJIOM/IHBIX PacTBOPOB.

OcobenHoctu (pu3HUKO-
XUMUH TUCIIEPCHBIX CUCTEM
Y pacTBOPOB OMOIOJIMMEPOB
(cTpoeHue KOJUIOUTHOM
ygactuuel. [Topor
KOAryJisiliUK U €ro
OIpeEeNIEHUE, IPAaBUIIO0
[lynbue-T'apau. ColicTBa
pactBopoB BMC. Mexanusm
HaOyXaHUs U PaCTBOPEHUS
BMC. 3aBucumocthb
BEJIMYMHBI HAOyXaHUs OT
pa3NuYHbBIX (PaKTOPOB.

3anuchiBaTh ~ MHIIEILTY.
Onpenensrpb 3apsin
rpanyinsl. PaccuuteiBaTh
nopor KOAaryJisiluH.
Onpenendarb
KOaryJmpyroriee
JIECTBUE.
IIporao3zuposars

3¢ (HeKTUBHOCTH
KOaryJupyroIiero
JNEHCTBUS  AJIEKTPOJIUTA
Ha 30J1b.
Onpenensarsb
6enka o UOT.

3apsi
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IIpynynHBEl aHOMAIBEHON
BA3KOCTH pacTBopoB BMC.
Vpasuenue lltaynunrepa.
OcmoTtuyeckoe JaBieHNe
pPacTBOPOB OMOIMOIMMEPOB.
Vpasuenue 'amnepa. UDC.
NOT u metonsl ee
omnpenenenusi. MemOpanHoe
paBHOBecue JloHHaHA).

Ponb GHOTEHHBIX 3JIEMEHTOB
U UX COCJUHEHUH B >KUBBIX
opraHu3zmax (dakTopsl,
BBI3BIBAIOIINE JICHATYPAIUIO
U BBICAIMBAHHE OCIIKOB).
OU3UKO-XUMHYECKUE
METO/TBI aHaim3a B
MEUIIIHE (KTMHHYECKHE
peakuuu 1Mo OOHapYKEHHUIO
Oenka B OMOJIOTHYECKUX
KHUIKOCTSX).

17

Xumuaeckas
TEPMOJMHAMHUKA.
[IpumeneHne
I'ecca mna  pacuera
TEIJIOBBIX s dexToB
XUMHUYECKUX  PEaKLHM.
Kpurepun
CaMOIIPOU3BOJIBHOTO
NPOTEKaHUsl IPOLIECCOB
B H30JMPOBAaHHBIX U
OTKPBITBIX  CHUCTEMaX.

3aKOHa

O3HakOMUTBCS c
OCHOBHBIMM TIOHATHSIMHU H
3aKOHaMU  TE€PMOXHUMHH.
Hayuntbcs paccunThiBaTh
s dext XUMHYECKON
peaKuyu 1o CTaHAApTHBIM
TerioTaM oOpa3oBaHMs U
CrOpaHHus BEIIECTB.
HayuntbCcsi monb30BaThCs
TEPMOAUHAMHYECKUMHU

MMOTEHIIMAIaMHA TS

OcHOBHBIE TTOHSITHUS u
3aKOHBI TEPMOJIMHAMUKHU.
Tepmoxnmust.
Tepmoxumuueckue
ypaBHeHus. 3akoH ['ecca.
CnenctBud u3 3axoHa I'ecca.
[TonsTne CTaHAApTHON
TEIUIOTHI  00pa3oBaHUS U
cropanusi BeniecTB. Pacuer
TEIJIOBBIX s pexToB
XAMHYECKUX PEaKIui 1o

DU3UKO-XUMHUYECKYIO

CYIIHOCTDb IIponeccCos,
MNpoUCXoAdImurx B JKHUBOM
OpraHu3Me Ha

MOJIEKYJISIPHOM U KJIETOYHOM
YPOBHSIX.

TeopeTnueckue OCHOBBI
OMOPHEPTeTHKH,

TCPMOAUHAMHUYCCKUC

[Ipou3BoauTe pacyersl
(U3UKO-XMMHYECKHUX
napamMeTpoB JUTSt
penieHus

CUTYallMOHHBIX  3a]1a4
(paccunThIBaTH
TEIJIOBbIE 3¢ ekt
XUMHYECKUX  peaKIui
o CTaHJaPTHBIM
3HAYCHUSIM.

29




XUMHUYecKasi KUHETUKA. | ONpEAeIICHUS CTaHJAPTHBIM 3HAYEHUSIM | 3aKOHOMEPHOCTH u | PaccuutsiBarhb
OcHOBHEBIE CaMONPOU3BOJIBHOCTH TEIUIOT o0Opa3oBaHUs U | paKkTophl, BIMSAIOMIME Ha | TEPMOJMHAMUYECKHI
KMHCTHYECKUE IIpOLECCOB. Cropanus BEIIECTB. NpOTeKaHWe OMOXMMUYECKHUX | MOTCHIUAT  (SHEPrHIo
XapaKTEePUCTUKU O3HaKOMUTHCA ¢ | Pacuer TepmomuHamMuueckux npoueccos (3axon Tecca u | Tu66ca) H3MEHEHHE
b
peakiuii. OCOOEHHOCTH | OCHOBHBIMH TMOHSTHSMHU U | MOTEHIHAIOB u X | creneTBust u3 Hero. [IOHATHE | CKOPOCTH pEAKIMH  OT
KUHETHKHU PKHBIX | 3aKOHAMH  XMMHUYECKOW | MPUMEHEHHU o HKH .
. cio 3akoHa ccko PUMCHCHHE — JUtd  OLe CTaHJAapPTHOU TEIUIOTHI | PA3UYHBIX  (HaKTOPOB
peakuuil. KUHETHKU: CKOPOCTb | BO3MOXHOCTH  MPOTEKaHUsA .
. o0pa3oBaHUS W CrOpaHUS | BO3IEHUCTBUS).
Kunernueckue TOMOTEHHOMN U | CaMOITPOU3BOJIbHBIX )
. . BEILIECTB).
CBOMCTBA M IPUMEHEHUE | TETEPOI€HHOM  peaKIuu, | IPOLIECCOB. OcHOBHbIE t PemiaTh CHTyallMOHHEIE
KaTaJIn3aTopoB H | IOPAOO0K H | IIOHATHA XUMHYCCKOH Kunernueckue 3aja4yy, omnupasch Ha
bepMeHTOB. MOJIEKYJIIPHOCTh KUHETUKU: CKOPOCTD, | 3ax0HOMEpPHOCTH U | TeopeTHyeckue
pcaKkuuu, KOHCTaHTa | MOPAa0K peaKHI/II/{’, (baKTOpBI, BIIUSIOLIIE Ha | TOJIOXKEHMUS,
CKOpOCTH €aKIMU U | MOJIEKYJISPHOCTb, OCHOBHOM
. po peaxtl yAp ’ . | mpoTekanust xumudeckux u | MOACTHPYIOUIHMC
nepuo. MOCTYJIaT XUMUYECKOU u -
p Y OMOXMMHUYECKUX TMPOIIECCOB u3HKO-XHMITIECKHE
MOJIyIIPEBPAILCHHUSL. KUHETHKH, KOHCTaHTa IPOLECCHI,
OCHOBHBIE TIOHSATHUSA
Pa306paTb (1)aKTOpI)I, CKOPOCTH, nepuon ( . MIPOTEKAIOIIYE B JKUBBIX
BIMAIONIME HA CKOPOCTH | MOJNYIPEBPALICHUS). XUMHIHCCKON KUHCTHEL. | 5 ranmsmax
peakuuu Ilonsts npupony | Uzydenue BIHsHYs | SAKOH JICHCTBYIOIIMX Mace TIporHo3MpoBaTh
DHEPIrUY aKTUBALIUU. pasnuuHBIX  (aKTOpoB Ha | UL CKOpocteil. DakTopsl u HaIpaBJIcHHE u
CKOPOCTb peaKHI/Iﬁ. XUMHYECKHUX IIPOIECCOB,
u XUMUYECKUX
OcHOBHBIE MOJIOKEHUS N
MpeBpaIieHu i
TEOPUH AKTUBHBIX
. OMOJOTHYECKH Ba)KHBIX
CTOJIKHOBEHUW AppeHuyca.
BEIIECTB.
[Tonsitue SHEPTrUu
aKTUBallMuU U (aKTOPHI,
BJIMSIFOIIIME HA HEe).
Hroro 51
18 | Ilpome:xxyTounas Kontponbnsle  Bompocsl, | KoHTposibHBIE BOIIPOCHI, | MaTtepuan nu3zydeHHo# | [IpomsBomute pacyertsr | 3
arrecraums MO | CUTyallMOHHBIE 3a/lauyd M | CUTyal[MOHHBIE  337a4d ¥ | JUCHUIUIMHBI « XUMU» (U3UKO-XMMHYECKHUX
AUCHUTLINHE « XHMHUsD» | cobecejoBaHME IO UToraMm | cobeceioBaHue MO uToram | GU3NKO-XUMUYECKYIO rmapameTpoB TUTSt
U3y4YEHUs]  JTUCHUIUIUMHBI | U3YYCHUS JIACUUTIITUHBI penieHus
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«XUMU»

«XUMUT»

CYILIIHOCTb IIPOLIECCOB,
MPOUCXOASAIINX B  KUBOM
opraHuszme Ha

MOJIEKYJIIPHOM U KJIETOYHOM
YPOBHSIX.

POHU3NKO-XUMUYECKIE
ACIICKThI Ba)KHEHIITHUX
OHMOXMMHUYECKHUX IIpoueccoB
u Pa3JIMIHBbIX BUI0B
romMeocrTrasa B OpraHnmusme.

Teopetnueckue OCHOBBI
OMOPHEPreTHKH,
TCPMOAUHAMHUYCCKUC
3aKOHOMEPHOCTH "

(dakTophl, BIUSIONIME Ha
MpPOTEeKaHne OMOXUMUYECKUX
IIPOLIECCOB.

Kunernueckue
3aKOHOMEPHOCTH U
(bakTopbl, BIUSAIOLINE HA
MPOTEKAHUS XUMHUECKUX H
OMOXMMHYECKUX MPOIIECCOB.

CBolicTBa BOALI M BOJHEIX
PacTBOPOB HEIJIEKTPOJIUTOB,
anektponutoB, BMC, ITIAB
1 KOJUTOUTHBIX PaCTBOPOB.

Crioco0sl BBIPAYKEHUS
KOHLICHTPALMK BEIIECTB B

CUTYallMOHHBIX 3a/1a4
Pemate cuTyanuvoHHbIE
3aJa4y, OIMpasich Ha
TEOPETUYECKUE
IIOJIO’KEHUS,
MOZCIIAPYIOLIUE
(bU3NKO-XMMHUYECKHE
IIPOLIECCHI,
IIPOTEKAIOINE B KUBBIX
opraHusmax
IIporno3uposath
HallpaBJICHUE 51
pe3yJIbTaThI ¢buzuko-
XUMHUYECKUX IIPOLECCOB,
" XUMHYECKHUX
MPEBPALLICHU I
OMOJIOTHYECKH Ba)KHBIX
BEILECTB.

ITonb3oBatbes
HomeHnkiarypoit IUPAC.
,II0JIb30BATHCS
CIIPaBOYHBIMU
MaTepuaIamH.
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pacTBopax, CIOCOOBI
MPUTOTOBIICHHUSI  PACTBOPOB
3aJJaHHOM KOHIICHTPAIINH.

OcHOBHEBIE THIIBI
XHUMHYECKHUX paBHOBECHUI
(IpOTEOIUTHYECKHE,
reTEpPOreHHBIE,
JIATaHA000MEHHEIE,
OKHCIIUTEILHO-
BOCCTAaHOBHUTEIHHBIC) B
nporeccax
JKU3HEEITCILHOCTH.
MexaHNU3MBI eHCTBUS
O0ydepHbIx CHUCTEM

opraHusMa, UX B3aMMOCBA3b
U pPOJIb B MOAACPIKAHUA
KHCJIOTHO-OCHOBHOTI'O
COCTOSAHUA OpraHu3Ma.

DNEKTPOIUTHBIN OanaHc
OpraHusma YeJI0BeKa,
KOJUIMTaTUBHbIE  CBOWCTBA
pacTBOpPOB.

OUBUKO-XUMHYECKHE
OCHOBBI TIOBEPXHOCTHBIX
SIBIICHUI U (PaKTOPBI,
BIUSIIONIUE HA CBOOOHYIO
MOBEPXHOCTHYIO SHEPTHIO,
0COOEHHOCTH acopOIUH Ha
Pa3IMYHbBIX TPAHHIIAX
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pasnena ¢as.

Ocobennoctu (pu3uko-
XMMHUU JTUCTIEPCHBIX CUCTEM
U pacTBOPOB OMOTIOJIMMEPOB.

3aKOHOMEPHOCTH
npoTeKaHus PU3NKO-
XUMHUYECKUX MPOLIECCOB B
JKUBBIX CUCTEMaX C TOUKHU
3peHUs UX KOHKYPEHIIUH,
BO3HUKAIOIIECH B PE3YJIbTATE
COBMEILIEHHUS TPOLIECCOB
pa3HbIX TUIIOB

Ponb GUOTEHHBIX 3JIEMEHTOB
U UX COCIUHEHUU B JKHUBBIX
OpraHu3max,

OU3UKO-XUMHYECKHE
METO/IBI aHam3a B
MeIUIIHE
(2TEKTPOXUMHUYECKUH,
Xpomartorpaduyeckuit).

HUroro

54
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4.4. CamocrosiTeibHasi padoTa 00y4arommxcs

Tema

CamocrosTenpHas pa60Ta

dopma [emn u 3anaun Metonnueckoe u | Hacsl
(JI3-maboparopusie  3amarus, TK- MaTepHaILHO-
TEeKYLIUi1 fOHTpOJ'IL, IK- TEeXHHUECKOE
MPOMEKYTOYHBI ~ KOHTpoib, C3-
CUTYaIlMOHHEIC 331a9M) obecrieyeHne
CaoiicTBa pacTBOpOB [ToaroroBka k JI3, moaroroBka | Pacuimputs TEOPETUYECKUX 3HaHUI u| Ol, 11-2 9
TK, pelienue TUIIOBBIX | IPAKTUYECKUX YMEHMM 10 TEME
cutyaimoHHblx 3aaa4d  (C3), | 3akpenuTh 3HAHUS O CBOWMCTBAaX PacTBOPOB IS
MOATOTOBKA K JIA0OPATOPHBIM | (POPMHUPOBAHMS €CTECTBEHHOHAYYHOT O
pabotam, noaroroBka k 1K MBIIUICHUS;  3aKpenuTh  YMEHHMsS  pacyera
00beMOB ¥  KOHILIEHTpAlMid  BEIIECTB IS
IIPUTOTOBJIEHUSI  PAcCTBOPOB, pPacyeToOB  Ha
OCHOBAHMM KOJUIMTATHUBHBIX CBOMCTB, a TaKXe
AKTUBHOCTH, kKodpuImeHTa  aKTUBHOCTH,
WOHHOU CHJIBI pacTBOpPOB CUJIbHBIX
JNEKTPOJUTOB; MOBTOPUTH INPABWIAMU TEXHUKHU
0e30macHOCTH H  paboOThl € XUMHUYECKUMHU
pEaKTUBaMU U MOCYIOM.
[Iporonutnueckue [ToaroroBka k JI3, moaroroBka | Pacuimputs TEOPETUUYECKUX 3HAHUM u| Ol, 11 -2 4

PpaBHOBECHSA U ITPOLCCCHI

TK, pelieHue THUIOBBIX
cuTyalmoHHblx 3amaud  (C3),
MOJrOTOBKA JIOKJIaJI0B,

MOJrOTOBKAa K J1aOOpaTOpHBIM
pabotam, noaroroska k [TK

IIPAKTUYECKUX YMEHUH I10 TEME.

3akpenuTh 3HAaHHA O MeEXaHM3MaxX JeHCTBUS
Oy(epHBIX CHUCTEM OpraHM3Ma, UX B3aUMOCBS3H
U pOJIM B TOJJEpKAaHUE KHCIOTHO-OCHOBHOTO
rOMEOCTa3a, 3aKpenuTb yMeHus pacuera pH
KHCJIOT, OCHOBaHWUW u OydepHBIX CHCTEM, a
TaK)K€ JUarHOCTHPOBAHMS KUCIOTHO-OCHOBHOE
COCTOSTHUE OpraHu3Ma; HAayduTbcs paboTaTh C
JUTEpaTypoil MNpH HamMCaHUU pedepaToB, a
TaKk)K€ CTPOMUTH BBICTYIUIEHHS (JAOKJIaAbl) IO
HalMCaHHbIM pedepaTam; IIOBTOPUTh
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[IpaBujiaMU TCXHHUKH 0e30macHOCTH U pa6OTBI C
XUMHUYCCKMMU PCAKTHBAMU U HOCYI[Oﬁ.

KommiekcHble coeanHeHusl.
Kommiekconomerpus

IToaroroska x JI3, moaroroBka

TK, pelienue TUIIOBBIX
cutyanimoHHblx  3amad  (C3),
MOJTrOTOBKA JOKJIaJI0B,

MOJrOTOBKAa K J1a00OpaTOpHBIM
paboram, nmoaroroska k 11K

Pacmmputs TEOPETUUECKUX 3HAHUN u
IIPAKTUYECKUX YMEHUH 110 TEME.

3aKkpenuTh 3HAHHMS O CBOMCTBAaX KOMILJIEKCHBIX
COCIMHECHUHM, 3aKOHOMEPHOCTIX IPOTEKAHMS
(GU3UKO-XMMHUYECKUX TIPOIECCOB B  JKUBBIX
CHUCTEMax C TOYKHM 3pEHUs MX KOHKYPEHIIUH,
PO OMOTEHHBIX 3JIEMEHTOB U UX COCTUHEHUI B
JKUBBIX CHCTEMAaxX; 3aKpeluTb YMEHHsS B
COCTaBJICHUU Ha3BaHUU KOMILJIEKCHBIX
COCIMHEHUH U ITPOTHO3UPOBAHUMU YCTOMYHBOCTH
KOMIUIEKCHBIX ~ COEAMHEHUHM HAa OCHOBAHUH
KOHCTAaHTBl YCTOMYMBOCTH HJIM HECTOMKOCTH,
HAay4yuThCs paboTaTh C JIATEpPAaTypod MpH
HalMCaHUM pedepaToB, a TaKKe CTPOUTH
BBICTYIJICHUS  (JOKJaAbl) IO  HalHUCaHHBIM
pedeparaM; MOBTOPUTH NPaBUIAMHU TEXHHUKHU
O0e3omacHOCTH M pabOTBl C XUMHYECKHUMH
peaKkTUBaMU U NOCYJOM..

PaBHOBeCHEBIE SJICKTPOAHBIC
IIOTCHI M AJIbl

IToaroroska k JI3, moaroroBka
TK, peuieHne TUTIOBBIX
cutyaimoHubix 3amad  (C3),
MOJIFOTOBKA K J1aOOpaTOpHBIM
pabotam, moaroroBka k [TK

Pacmmputs TEOPETHYECKUX 3HAHUM u
MIPAKTUYECKUX YMEHUH 110 TEME.

3akpenuTh 3HaHUSA O MOTEHIHOMETPHUUYECKOM
MCTOAC MW €ro IMPUMCHCHUHU B MCAWIUHC,
3aKpeNuTh YMEHUS pacuera d3JIEKTPOAHOTO
MoTEeHIINAaNa, OJIC u COCTaBJICHUS

TaJJbBAaHUYCCKUX I_ICHCI\/'I; MOBTOPHUTH IIPpaBUJIAMU

TEXHUKH  0Oe30macHOCTM M paboThl €
XUMHUYECKUMH  pEaKTHMBaMM,  IOCYIOH U
npudopamu.
IToBepxHocTHbIe sBieHus U | [Tonroroska k JI3, moaroroska | Pacimpute  TeOpeTHUYECKUX 3HAaHUU "
aacopOuus Ha mnoxasikHOM | TK, pelieHue TUIOBBIX | IPAKTUYECKUX YMEHHM MO TEME.
HEMOJBIKHOM | cutyanoHHbIX 3amad  (C3), | BakpenuTh 3HaHUS O (DUBHKO-XUMUYECKOU
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MTOBEPXHOCTSX
Xpowmarorpadusi.

pasnena.

IMOATOTOBKA JIOKJIa0B,
MOJATrOTOBKAa K J1a0OpaTOpHBIM
pabortam, moaroTorka k [1K

OCHOBE TOBEPXHOCTHBIX SBJICHHH U (haKTOpax,
BIUSIONINX HA CBOOOJIHYIO IOBEPXHOCTHYIO
SHEPrul0 U  OCOOEHHOCTH ajcopOouuu  Ha
Pa3IMYHBIX TPaHUIIAX Pa3leNoB (a3; 3aKpernuTh
YMEHHE MPOrHO3MPOBATh BIUSHUE BEIIECTB Ha
BEITUYUHY MMOBEPXHOCTHOT'O HaTSDKEHUS,
afcopOLHI0,  TOBEPXHOCTHYIO  aKTHUBHOCTb;
3aKpeNuTh 3HAHUS O XpomaTorpaduueckom
METOJI¢ aHaliM3a M €ro MPUMEHEHUU B
MEAMIIMHE; HAYYUThCsl paboTaTh ¢ JIUTEPATypout
Ipy HamucaHuu pedeparoB, a TaKKe CTPOUTH
BBICTYIUICHUST  (AOKJIAQbl) 1O  HAMUCAaHHBIM
pedeparaM; MOBTOPUTH TNPaBUIAMHU TEXHHUKHU
0e3omacHOCTM H  paboThl € XUMHUYECKUMHU
pEaKTUBaMU U MOCYJI0M.

JlucniepcHbIE€ CUCTEMBI.

IloaroroBka x JI3, moaroroska
TK, pelieHue TUTIOBBIX
cuTyalmoHHblx 3amaud  (C3),
MOJTOTOBKA K JaOOpaTOpHBIM
pabortam, noaroroska k I1K

Pacmmputs TEOPETUYECKUX 3HAHUHI u
IIPAKTUYECKUX YMEHUH IO TEME.

3akpenuTh ~ 3HaHUS O  KIAccU(UKaluy,
NOJYy4eHUH,  OYUCTKH M OCOOEHHOCTSAX
(GU3XUMUUM JTUCHEPCHBIX CHUCTEM; 3aKpemnuTh
YMEHHME 3alMChIBaTh MHUIEIULY, OIPEAEIATh
3apsin rpaHy, paccuuTHIBaTh opor
KOAryJsIMM,  ONPENENATh  KOoaryJaupyrollee
JEeHCTBHE U MPOrHO3UPOBaTh 3P(HEKTUBHOCTH
KOAryJIMpyIOIIEro JAEHUCTBUA D3JIEKTPOJIUTA Ha
30/1b;  TOBTOPUTH  NpPaBWJIAMU  TEXHHUKHU
O0e3omacHOCTH M pabOTBl C XUMHUYECKHUMH
peakTHUBaMU U NOCYJOM.

Ol, J1-2

CgoiicTBa pactBopoB BMC.

IloaroroBka x JI3, moaroroska

TK, pelieHue TUIIOBBIX
cutyanmoHubix 3amad  (C3),
[IOrOTOBKA IIOKJIAZIOB,

NOJATOTOBKA K Ja0OpaTOpHBIM

Pacivpute ~ TEopeTHMYECKMX ~ 3HAaHUH U
MPAKTUYECKUX YMEHUH 1O TEME.

3aKkpenuTh 3HAHHUA O OCOOEHHOCTAX (UIXUMUHU
pacTBOpPOB OHMOIMOIMMEPOB, 3aKPENUTh YMEHUE

ompenenats 3apsn 6enka mo MOT, HayuuThes

o1, 1 -2
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pabortam, moaroTorka k [1K

pabotaTh ¢ JHUTEpPaTypOll TpU HANKCAHUU
pedeparoB, a TakKe CTPOUTH BBICTYILJICHUS
(mokmamel) WO HAMMCaHHBIM  pedeparam;
MOBTOPUTH MPABUIIAMU TEXHUKH O0€30IIaCHOCTH U
paboThl ¢ XWMHUYECKUMH pEaKTHBAMU U
MOCY/IOM.

Xumuueckas
TepMOJAMHAMUKA

ITogroroBka x JI3, pemenue
TUTIOBBIX CUTYAIlMOHHBIX 3a7a4
(C3), moxaroroska k ITK

Pacummputs TEOPETUUYECKUX 3HaAHUU u
IIPAKTUYECKUX YMEHUH 110 TEME.

3aKkpenuTh 3HAHUS 110 TEOPETHUYECKUM OCHOBAM
OMOPHEPIreTUKH; 3aKpPENUTh yMEHUE
paccuuThIBaTh TEIIOBbIE A(D(HEKTHl XUMHUECKUX
peakuuii MO0  CTaHJAPTHBIM  3HAYCHUSIM;
paccUMTHIBATh TEPMOJUHAMUYECKHI MOTEHLIHAI
(anepruto ['n606ca) ¥ MPUMEHSATH €T0 AJIs OLEHKH
BO3MOKHOCTH TPOTEKAaHUS CaMOIPOU3BOJIBHBIX
IIPOLIECCOB, B YACTHOCTH, B JKUBOM OpPraHU3ME.

o1, 11-2

1,5

XHUMHU4YEeCKass KHHETHKA

[TonroroBka k JI3, pemenune
THIIOBBIX CUTYAllMOHHBIX 33]1a4
(C3), moaroroska k I1K

Pacmuputs TEOPETUYECKUX 3HAHUHN u
MIPAKTUYECKUX YMEHUH 10 TEME.

Pa3nuuarte NOHATHE CKOPOCTH TOMOT€HHOM U
FeTEepOreHHOM  peakuuu U (QakTophl  UX
OIIPEIEIAIOIIHNE; 3aKpENUTh yMEHHUE
paccuUMTBIBATh W3MEHEHUE CKOPOCTH PpPEAKLUU
IIPU U3MEHEHUU TEMIIEpaTypbl U KOHLECHTPALUU
pearupyromunx BeIeCTB.

o1, 111-2

1,5

HUroro

36

*O — ocHOBHas nuTeparypa, 1 — qonoaHuTeNbHas IutepaTypa (cM. 1. 7 1anHoi pabodeil mporpaMmbl)
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4.5. Marpuua CcoOTHeceHMsI Tem/pa3ieioB Y4eOHOl JMCUMIUIMHBI W
¢popmupyemsix B Hux OK u OIIK

Tembl
JTUCIHUATUIAHBI

KomnuuecTBo

qacoB

Komnerenmn

OK1

OK8

OIIK1 |OIIK7 |OIIK9

[

OoOmee
KOMIIETEHIAMN

VYueHnue o pactBopax.
OcHOBHbIE THUIIBI
XUMHYECKHUX
PaBHOBECHI1 u
MIPOLIECCOB B
KU3HEACSITENbHOCTH

a1
(o]

o1| KOJIMYECTBO

DOU3NKO-XUMHA
MMOBEPXHOCTHBIX
SIBJICHUH B
(GYyHKIMOHUPOBAHUU
JKHUBBIX CHCTEM

DU3UKO-XUMUS
JTUCTIEPCHBIX CUCTEM B
GYHKIIMOHUPOBAHUU
JKHBBIX CHCTEM

14

CBoiicTBa pacTBOpPOB
BMC

13

DJIeMEHTBI
XUMHUYECKOUN
TEPMOIUHAMUKH 51
KHHETUKHU

IIpomexxyTouHas
aTTecranus (3a4er)

6

Hroro

108

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
JTUCITUTUTHHBI
oOpa3zoBaTeIbHbIE TEXHOJIOTHU:

B Xxome wu3ydeHus

«XUMU»

UCIIOJIB3YIOTCSl  CJIEIYIOUIUE

1. TexHOJIOTHH NMOAAEPKUBAONIET0 00yYeHNsI (TPAAUIIMOHHOE 00yUeHHe):
Axmuenvle popmul 06yueHus:
— OOBSCHUTETHFHO — WJUTFOCTPATUBHBINA METOJ (JIESKIIHS — BU3yaJIn3aIlus);

— IPYIIOBOW METOJT (TPyIIIOBOE PELIEHUE 3a/1a4);
Humepaxmugnvle gpopmuvl 00yuenus:

— paboTa B MaJbIX TpyInax (BBIIOIHEHHE JA0OOPATOPHBIX PadOT).
2. TexHOJI0TUM PA3BUBAIOIIETr0 00yyeHHs (MHHOBAIIMOHHOE 00yU€eHue).




Axmusnvie popmvi 006yuenus:

— KOHTEKCTHOE 00ydeHHE (perieHrue CUTYaIllMOHHBIX 3a]1a4);

— KPUTUYECKOE MBIIUICHUE - «UUPPOBON AUKTAHT» (BBIMOJHEHHE TECTOBBIX
3a1aHu);

Humepaxmusnvle popmsi 00yuenus:

— KPUTHUYECKOE MBIIUICHUE - «MO3TOBOM MTYypM» (METOAMKA «BOMPOC —
OTBET»);

— 1uddepeHnnpoBaHHoe 00yUeHHE (YUacTHE B OJIMMITHAJIAX ).

6. OLEHOYHBIE CPEIACTBA JId TEKYIIETO KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOUHOM ATTECTALIUM IO UTOTI'AM
OCBOEHUA JANCIHHUIIJINHBI n YYEBHO-METOAUYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHOU PABOTHI CTYJEHTOB

OK-1 Cnocobnocms k abcmpakmHOMy MblULLIEHUIO, AHAU3Y, CUHME3Y

OK-8 [omosHocmv K pabome 8 KoOJIeKmMuge, MONEPAHMHO BOCHPUHUMAMb COYUATbHbIE,
SMHUYECKUe, KOHPECCUOHATbHbIE U KYTIbIMYPHbIe PA3TUYUS

OIIK-1 T'omosnocms pewamv cmanoapmuvie 3a0a4u NPOPecCUOHATbHOU OesIMeNIbHOCMU C
UCNONIL30BAHUEM UHDOPMAYUOHHBIX, OUOIUOSPAPUUECKUX pecypCo8, MeOUKO-OUON02UYeCKOU
MEPMUHONI02UY,  UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX ~MEXHONOULL U  YYEemOM OCHOBHBIX
mpebosaHull UHPOPMAYUOHHOU 6e30NACHOCMU

OIIK-7 T'omosHoCcmb K UCNONb308AHUI) OCHOBHBIX (DUIUKO-XUMUYECKUX, MAMEMAMUYECKUx u
UHBIX eCTNeCMBeHHOHAYYHbIX NOHAMULL U Memo008 NPU peuleHUU NPoheccUOHATbHBIX 3a0ay
OIIK-9 Cnocobnocme Kk oyenke (uzuoniocudeckux cOCMOosHULL U NAMOI02UYECKUX NPOYeccos 8
opeanusme uenogexa 0Jisi peueHust npopecCUoOHaIbHbIX 3a0ay

IIpumepsl TEM TOKJIAT0B

1. Mexaam3m Tokcmueckoro aeiictus CO, NO, HuTpaTOB, HUTPHUTOB, 030HA,
IIUAHUIOB HA OPTaHM3M.

brokoMmIekchl 1 KOMITIIEKCOOOpa30BaHUE B OpraHU3ME.

Bbydepubie cucrembl kpoBu (ruapokapOoHaTHasi, ruapodocdarnas,
OenKkoBasi, TeMOTJIOOMHOBAs).

3HaueHue aacopOIMOHHBIX MPOIECCOB B KU3HEEATEILHOCTH.
AncopOIIMOHHBIE MPOIIECCHI TPU KOPPEKIINH MATOJIOTUIECKUX COCTOSHUM.
DNEKTPOXUMHS - OCHOBA JICKTPOIUATHOCTUKY B MEHIIMHE.

[Tpumenenune xpomaTorpaduuecKoro MeTo1a pas3ieJieHUs BEIIECTB B
MEUITUHCKHUX HUCCIIETOBAHUSIX

8. Kpuokonceparus u BUTpUUKAIUSI OHOTOTUIECKUX O0BEKTOB.

9. Hcnosp30BaHUE aHTUAOTOB B MEIUITMHCKON MTPAKTHKE.

10. XpoMarorpaduuecKre METOIbI pa3IeICHUS U aHAIN3a BEIISCTB.

11. KoyutonHag 3amura.

w ™

N o ok
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OK-1 Cnocobnocms Kk abcmpakmHoMy MbIULLEHUIO, AHAU3Y, CUHME3Y

OK — 8 [omoenocmv k pabome 6 Koanekmuge, MOJNEPAHMHO BOCNPUHUMAMb COYUATIbHBLE,
9MHUYecKUue, KOHpeCcCUOHAIbHbIE U KYIbIMYPHbIe PA3TUYUSA

OIIK-7 I'omognocmb K UCHONBb30BAHUIO OCHOBHLIX (DUIUKO-XUMUYECKUX, MAMEMAMUYECKUX U
UMBIX eCTNeCMBeHHOHAYYHbIX NOHAMULL U MemOo008 NPU peuleHUU NPoheccUOHATbHBIX 3a0ay
OIIK-9 Cnocobrocmub Kk oyenke (hu3uOI02UYECKUX COCIMOAHUL U NAMOJO2ULECKUX NPOYECCO8 8
opeanusme uenogeka 0Jisl peueHus: npopecCcuoHaIbHuIX 3a0a4

Brimonaenne mabopatopHbIX (IKCIIEPUMEHTAIBHBIX) paboT, 0oO0paboTka |
aHAM3 TIOJIYYCHHBIX JaHHBIX. DopMyiHpoBaHHWE BBIBOJAOB Ha OCHOBaHHH
TIOJTYYCHHBIX PE3yJIbTaTOB.

IIprMepbI OLIEHOYHBIX CPEACTB ISl TEKYIIEeH aTTeCTAlNu

H peaInu3yeMbl€¢ KOMIICTCHIIMH

OIIK — 1 ToroBHOCTH pemarh CTaHAApPTHBIE 3aJadd NPO(ECCUOHATIBHOW NEATEIbHOCTH C
UCIOJIb30BaHUEM HH(OPMAIIMOHHBIX, OMOIMOrpaQUuUecKux pecypcoB, MEIUKO-OMOIOrHYECKON

TCPMHHOJIOIUH,

I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJIOTUN W Y4€TOM  OCHOBHBIX

TpeboBaHui HHGOPMAITMOHHONW O€301TaCHOCTH

OIIK — 7 T'OTOBHOCTh K HCIIOJIb30BAaHHIO OCHOBHBIX (PH3MKO-XHMHUYECKHX, MAaTEMATUYECKUX H
WHBIX €CTCCTBEHHOHAYYHBIX MOHATUN M METOIOB IIPU PEIICHUH NMPO(eCCHOHAIBHBIX 3a/1a4

OIIK 9 CnocoOHOCTb K OIIEHKE (PU3MOJIOIMUECKUX COCTOSHMI M NaTOJIOIMYECKHUX IPOLECCOB B
OpraHu3Me YeJIOBeKa JIJIs pelieHus Mpo(ecCHOHANBHBIX 3a1a4

Jns rexyien
arrecraruu Nel
KoHTpoJabHbBIE

BOIIPOCHI

10 TEME
«KoHuenTpauus pactBopoB. KosmmuratuBHbeIE CBOWCTBA PaCTBOPOBY

Bapuant Nel
Bpauy cpouno motpeboBanock 250 mn 2% pactBopa XJiopuaa
KaJblUsl, HO HUMEJCS TOJbKO 5 H. pacTBOp. COTPYIHHK CHeNal
HEOOXOIUMBIE pacueThl W MPUTOTOBUI pacTBOp. [loBTOpuTE ero
pacyeTsl.
Paccuutath ocmotudeckoe napieHue 20% BOJHOTO pacTBOpa
rmoko3bl  (p=1,08r/mi), mnpumeHseMoro sl BHYTPUBEHHOIO
BBEJICHUSA MpH OTeke Jerkoro. Kakum Oyner 3TOT pacTBOp IO
otHomeHnio K kpoBu? (R = 8,31 [Ix/monseK).
PaccuuTaiiTe MOJIbHYIO 10110 U MOJISIpHYIO KOHUeHTpauuu ZnCl B
pacTBOope, MPUMEHSIEMOrO0 B  KadyecTBE  BSKYIIETO U
aHTUCENITHYECKOTO cpencTBa, coaepxamero 10 r ZnCl, B 500 T
pactBopa (troTHoCcTh 1,02 r/mi).
PactBopumocTh Ta30B B xuakoctd. 3akoH ['enpu. Kecconnas
00JIe3Hb.
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OIIK — 1 ToToBHOCTh pemiaTh CTaHAAPTHBIC 3a7a4ud MPO(PECCHOHATLHON NEATEIHHOCTH C
UCIOJIb30BaHUEM HMH(OPMAIIMOHHBIX, OMOIHOrpagUUEcKUX pEeCcCypcoB, MEIUKO-OHMOJIOTHUECKON
TEPMHUHOJIOTHH, HH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHMH M Y4eTOM OCHOBHBIX
TpeboBaHU HHPOPMAITMOHHOHN 0€30MacHOCTH

OIIK — 7 T'OTOBHOCTh K HUCHOJB30BAaHUIO OCHOBHBIX (DPM3MKO-XUMHUYECKHX, MATEeMAaTUYECKUX U
WHBIX €CTECTBEHHOHAYYHBIX MOHSATUI ¥ METOJIOB IIPH PEIICHUHU MPOPECCHOHATBHBIX 3a/1a4

OIIK 9 CnocoOHOCTh K OIleHKE (DM3MOJOTHUYECKHX COCTOSHHUM M TATOJOTHMYECKHX TMPOIECCOB B
OpraHu3Me YeJIOBeKa JUIsl perieHus MPodecCHOHAIBHBIX 3a/1a4

s Texymei o Teme «PacTBopsl anekTponutoB. bydepnsie pactBopsl. KOC.
atrecrauuu Ne2 KoMmiuiekcHble coe [TMHEHUS

KoHTpoJLHBIE

BONPOCHI BapuanT Nel

1. Tlpu oOTpaBI€HUU COJNSAMH TSDKEIBIX METAJIOB HCHOJIB3YIOT
tnocynbdar Harpus. Kaxoii u3 nonos — Hg?" wim Ag+ - B mepByio
ouepesib Oy/IeT BBIBOJUTHCS U3 OprausmMa, ecid Kieer(HG(S203)2)*
= 3,610, Kueer(Ag(S203)2)* = 2,5-1014? TTouemy?

2. Paccuwuraiite pH 6ydepHoro pactBopa, cocrosiiero u3 5 mi 0,01M
pactBopa tunpodocdara Hatpus u 10 mn 0,5M pactBopa
aurunpodocdara natpus, ecm pK (H2PO4") = 6,86.

3. Teopus Jle6asi- XrOKKes. AKTHUBHOCTb. Koaddurment
aKTUBHOCTH. YpaBHeHuUe JleOast-XroKKes.

4. borpHOMY BO BpeMs ONEpalyd MPOBOAUTCS HCKYCCTBEHHAS
BEHTWISIIMS JIETKUX C MOMOIIbI0 ammapata. [lpu onpeneneHun y
Hero nokazareneit KOC ycranosneno: B(kposu) = 0,04; pH = 7,26;
pCO2 = 67,5 mm pr. ct.; BE = -5 mmonws/n. HazoBute BuI
Hapymenus KOC.

5. PaccuuTaTh MOHHYIO CHJTy PAaCTBOpA, YUYUTHIBAs €T0 COCTAB:

Hatpus xiuopua — 0,09 M;
kanbiust xaopun — 0,01 u.;
HaTpus ruapokapoonat — 0,05 M.

OIIK — 1 ToroBHOCTHb pemiaTh CTaHAAPTHBIE 3aJaud NPOPECCHOHATBHOW JEATENbHOCTH C
UCITOJIb30BaHUEM HMH(OPMAIIMOHHBIX, OUOIMOrpapUuUecKux pecypcoB, MEIUKO-OHMOIOTHYECKON
TEPMUHOJIOTHH, WH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJIIOTUH M  y4EeTOM OCHOBHBIX
TpeboBaHuil THGOPMAITMOHHON O€30MTaCHOCTH

OIIK — 7 T'OTOBHOCTh K HCIIOJIb30BAaHHIO OCHOBHBIX (PU3MKO-XMMHUYECKHX, MAaTEMAaTHYECKUX U
WHBIX €CTECTBEHHOHAYYHBIX MTOHATUI M METOOB NPU PEHICHUH NMPO(eCcCHOHAIBHBIX 3a/1a4

OIIK 9 CnocoGHOCTh K OLIEHKE (PU3MOJIOTMYECKUX COCTOSHUI M MaTOJOTMYECKUX IPOLECCOB B
OpraHu3Me YeJoBeKa JIIsl peleHus MpodecCHOHAIBHBIX 3a/1a4

Jlst Texymeit o Teme «PaBHOBECHBIC JIEKTPOIHBIC TTPOIIECCHI
arrecraruu Ne3

KoHTpobHble Bapuant Nel

BOIPOCHI 1. Ompemenmure pH kposu, ecim DJIC wmemm, cocrosiuei us3

BOJIOPOJTHOTO ¥ HOPMAJBHOTO BOJOPOJHOTO 3JIEKTPOJIOB paBHA
0,412B npu temneparype 20°C. Kakoso coctosuue KOC.

2. CornacHo Bcemupnoit Oopra"usanuu 31paBOOXPAHECHUSA
KHACJIOTHOCTh TNHUTHEBOM BOJABI JOJDKHA COCTaBIATH 6,5 - 8,5.
Ompenenure pH mnpoOsr goxknaeBoit Boabl, eciaun I/C menw,
coctosmei u3 xnopcepedbpsanoro (E%c. = 0,241 B) u cTEKISHHOTO
sektposos paBHa 0,548 B mpu temneparype 20°C. UeM MoxeT
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3.

ObITh OOycioBiieHa BennunHa pH? MoXHO M €€ MCIOIb30BaTh B
KauyeCcTBE MUTHLEBOM BOJIBI? OTBET MOSICHUTE.

@akTOpbl, BAUAIOIIME HA BEIWYHUHY 3JEKTPOJHOrO IOTEHIHMANA.
CraHmapTHBIN AJIEKTPOIHBIN MOTEHIUAT.

OK-1 Crioco6HOCTh K aOCTPaKTHOMY MBIIIJICHUIO, aHAJIN3Y, CHHTE3Y

OIIK — 1 ToroBHOCTH pemaTh CTaHAApTHBIC 3a7adydl NPOPECCHOHATBHON JAEATENIBHOCTH C
WCIIOJIb30BaHUEeM HWH(GOPMAIIMOHHBIX, OMOIMOTpadUuecKuX pPECypcoB, MEIUKO-OHMOJIOTHYECKOM
TEPMUHOJIOTHH, HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJIOTHH H  y4eTOM OCHOBHBIX
TpeboBaHui HHGOPMAITMOHHONW O€301TaCHOCTH

OIIK — 7 T'OTOBHOCTh K HCIIOJIb30BAaHUIO OCHOBHBIX (PU3MKO-XMMHUYECKHX, MAaTEMAaTUYECKUX U
MHBIX €CTECTBEHHOHAYYHBIX MOHSATUI 1 METOJIOB MPH PEIeHUH NPOo(eCcCHOHATBHBIX 3aa4

s Texyen
arrectanuu Ned
TecTOoBBIE

BOIIPOCHI

II0 TEMC «HOBCpXHOCTHLIC SABJICHUA»

Bapuant Nel
Bbi0epuTe 01MH NPABUJILHBIH OTBET
TepaneBruueckas 3¢ (HEeKTUBHOCTH JIEKapCTBEHHBIX BELIECTB

MOBBIIIACTCSI C YBEJIMYEHUEM IUIOMIAAM HMX MoBepxHocTH. Kak
U3MEHSIETCA IUI0LIa/lb TOBEPXHOCTH TBEPIOTO TeJa MPU U3MEIbUEHUU!
1. YMeHnbiaercs.
2. He u3mensercs.
3. Bospacraer.
4. D10 3aBHCUT OT (POPMBI TIOBEPXHOCTH.
YKaKUTE OSHEPreTUYECKYl0 eIUHHILY H3MEpPEeHHs] IOBEPXHOCTHOTO
HaTSKEHUS:
1. Jx/M2.
2. (JIx-m)/M2,
3. Hwm.
4. H/m.
[Ipu yBenuueHuu temnepaTypbl 3Ha4U€HHE TOBEPXHOCTHOTO HATSKEHUS:
1. YMeHnbiaercs.
2. YBenuuuBaercs.
3. He u3mensiercs.
4. CHavaya BO3pacTaeT, IOTOM HE U3MEHSETCS.
Bribepute BepHOE yTBEPKICHHE:
1. Yem Oomblne 3HEPTrUs MEXKMOJEKYISIPHOTO B3aWMOJAEMCTBUS, TEM
MEHBUIE BEJIMYNHA TIOBEPXHOCTHOTO HATSKEHUS.
2. Yem MeHblIEe SHEPruss MEXMOJIEKYJISIPHOIO B3aUMOJCHCTBUS, TEM
MEHBUIE BEJIMYNHA TIOBEPXHOCTHOTO HATSKEHUS.
3. BenuuumHa MOBEPXHOCTHOTO HATSKEHUS HE 3aBUCUT OT SHEPrUU
MEXMOJIEKYJIIPHOTO BO3/IEHCTBUS.
4. Het BEepHOTO yTBEPKICHHUS.
[TAB — 510 BemiecTBa, KOTOpHIE:
1. TloBblmaOT aKTUBHOCTh MOHOB Ha MOBEPXHOCTH paszena ¢as.
2. YBEIMYMBAIOT MOBEPXHOCTHOE HATSKEHNUE PACTBOPUTEIISL.
3. He u3aMeHSIOT MOBEPXHOCTHOE HATSHKEHUE PACTBOPUTEIIS.
4. YMEeHbUIAI0T MOBEPXHOCTHOE HATSXKEHUE PACTBOPUTEIIS.
[INB — 310 BemecTBa, y KOTOPBIX NOBEPXHOCTHASI aKTUBHOCT!
1.<0.

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

Kakmne BCIICCTBA MTOHMXAIOT MOBEPXHOCTHOC HATAXKCHUEC KpOBI/I?
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1. DAeKTpOIUTHI.
2. benku.
3. I'mroko3a.
4. ®ocdartsr.
8. Kakoe wu3 BemectB oOnamaer  HaWOONbBIIEH  MMOBEPXHOCTHOM
AKTUBHOCTHIO?
1. CoHs0OH.
2. NaCl.
3. C17H33COOH.
4. C10H210H.
9. TlornomeHue BemiecTBa Bceld Maccoi aficopOeHTa Ha3bIBaeTCs:
1. AncopOuueit.
2. AbcopOuueii.
3. Anresueil.
4. Koresueii.
10. [TAB yMeHbIIarOT CBOOOJHYIO IMOBEPXHOCTHYIO dSHepruto ['mbOca Ha
TpaHulle pa3jesa ra3 — >KUJIKOCTh, IOTOMY UYTO:
1. KonueHtpamuss uX B 00beMe JKUAKOCTH OoJiblIe, YEM B
[TOBEPXHOCTHOM CJIOE.
2. KonueHTpauus uxX B MOBEPXHOCTHOM clioe Oollblile, 4YeM B o0beMe
pacTBopa.
3. YBenIMuMBaIOT MOBEPXHOCTHOE HATSXKEHUE.
4. HaxkannuBaroTcsi B 00beMe KUIKOCTH.
11. Yem Gomblie 3apsig ¥ MEHbIIE PAgUyC COJbBATUPOBAHHOTO MOHA, TEM
€ro aJcopOIMOHHAsi CTIOCOOHOCTH:
1. bonpwie.
2. Mensbie.
3. OguHakoBa.
4. Het B3auMOCBSI3U M@Ky TJaHHBIMHU TTapaMeTpaMH.
12. Ancop6uus ra3oB Ha TBEPJIOM aCOpOEHTE BO3PACTET C:
1. YBenuuenueM TeMriepaTyphbl.
2. YMeHbIIeHUEM JaBICHUSI.
3. YMEHbIIIEHHEM YIeIbHON MOBEPXHOCTH.
4. IToBbIllIEHUEM JIaBIICHUS.
13. B TIAB otHocsarcs: A) caxapo3a, b) omear Harpus, B) xemunsie
KHUCITOTHI, [') mumuasr:
1. Bee.
2.5,B,T.
3.5, T, A.
4. b, B.
14. N30upartenpHas aacopOLus HOHOB IOJUUHSIETCS MTPaBUILY:
1. Baut — Tl'odda.
2. Hroxmo — TpayoOe.
3. [Tanera — @asHca.
4. Pebunnepa.
15. Bo cKkosbKO pa3 MOBEPXHOCTHASI aKTUBHOCTH 3TAHOBOW KHCIIOTHI OOJIbIIIE
WM MEHbIIE MMOBEPXHOCTHOM aKTUBHOCTH OYTaHOBOM KHCIIOTHI TaKOM
K€ MOJIAPHON KOHILEHTpauu?
1. bonbme B 9,4 paza.
2. Mensbie B 9,6 pas.
3. Mens1e B 6,4 pa3a.
4. bosbiie B 3,5 paza.
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16. JIyuiue Bcex B paay nonos: Cs™, Li*, Na*, K" Gyzner agcopbuposarbcs:
1. Cs".
2. Li".
3 Na".
4. K",
17. Tpum ancopbuuu IIMB Ha rpaHune pasgena ¢a3 BeIUYHMHA
MMOBEPXHOCTHOM akTUBHOCTH (g) W BenmmumHa ancopb6muu (I') umeror
CIIEYIOIINE 3HAYCHUS:

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

18. Beibepere BepHOE yTBEPKICHHUE:
1. Ins Bcex 4JI€HOB TOMOJIOTHYECKOTO psifia BEJIMYMHA MPEACIbHOU
a7IcCOpOITMHU TTOCTOSIHHA.
2. BenmuunHa mpenenbHOM aACcOpPOIIMM YMEHBIIAETCS C YBEIMYECHUEM
JUITMHBI YTJIEBOJOPOAHOTO paauKala.
3. Benuuuna npenenbHON aacopOLMK YBEIIMUYMBACTCS C BO3pacTaHUEM
JUTMHBI YTJIEBOIOPOJAHOTO paguKaa.
4. Het BEepHOIro yTBEpKIACHHUS.
19. MoHbI 371€KTPOIUTOB JTyUIlIe aICOPOUPYIOTCS Ha:
1. [TonspHBIX agcopOEHTAX.
2. HenonsipHbIX ancopOeHTaXx.
3. [Ipupona agcopOeHTa 3HAUYCHUS HE UMEET.
4. B oquHAKOBO# CTEIICHU.
20. Haiimute B3aMMOCBSI3b MEXIy IOBEpXHOCTHOW »Heprueir ['ub0ca,
Mex(pa3HOH MOBEPXHOCTHIO M IIOBEPXHOCTHBIM HATSDKCHUEM:

1.Gn=S/o. 2.Gn=S"-o. 3.Gn=o/S. 4.Gn=0c-dS.

OIIK — 1 ToroBHOCTH pewiarh CTaHAAPTHBIE 3aJaud NPOPECCHOHATBHOW JIEATENbHOCTH C
UCIMOJIb30BaHUEM HMH(OPMAIIMOHHBIX, OHOIHOrpapUuUecKux pecypcoB, MEIUKO-OHMOJIOTHYECKON

TCPMHHOJIOIUH,

I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHBIX TEXHOJOTHH | Y4€TOM  OCHOBHBIX

TpeOoBaHU HHPOPMAITMOHHOM 0€30MaCHOCTH

OIIK — 7 T'OTOBHOCTh K HCHOJB30BAaHUIO OCHOBHBIX (DM3MKO-XUMHUYECKHX, MATEMATUYCCKUX WU
MHBIX €CTECTBEHHOHAYYHBIX MOHSATHI M METO/IOB IIPU pPelIeHUuH MpodeCCHOHATBHBIX 3a/1a4

OIIK 9 CnocobHOCTh K OIleHKE (DU3HOJOTHUUECKUX COCTOSHUW M TATOJIOTMYECKUX TPOIECCOB B
OpraHu3Me YeJoBeKa JUIsl perieHus npodeccuoHaNbHBIX 3a/1a4

s Texymen
arrectanuu Ne5
KoHTpoJLHbIE

BOIIPOCHI

o teMe «/lucnepcHeie cucremsl. CoiicTBa pactBopoB BMCy»

Bapuant Nel

1. Hapymenue ycTOWYMBOCTH pacTBOpOB OuomnoiaumepoB. JleHaTypanus

6eJ'II(OB, (I)aKTOpBI, BBI3BIBAIOIIUEC NCHATYPAIHUIO.

2. Crpoenne OeNKOBOI MOJEKYNbI (TMIepBUYHAs, BTOPHYHAS, TPETUYHAS U

YeTBEPTUYHAS CTPYKTYPHI).

3. Ilpu kakom 3HadeHmun pH (4 wmmm 9) Oymer AOCTHTHYTO Hamboiee

3 PeKTUBHOE pa3zieNeHle METOIOM 3JIeKTpodopesa OeIKoBOM cMecu U3
chIBOpOTOUHOTrO ansoymuna (pl =4,6) u remornobuna (pl =6,7)? Otser
MOSICHUTE.

4. CmoHa TpeacTaBisieT CO0OM KOJUIOWIHBIN pacTBOp. SAApo MHUIIETIIBI

coctout u3 ¢ocdara kampius Caz(POs)2. B ciabokucoii cpene CaroHbI
npeo6nanaor noHel HPO4>. Tpebyercs yCTAHOBHTH CTPOESHHE MHUIIETITBI
B cinabokuciaoit cpene pH = 6,3 - 6,9 u crpoeHue MHLEIBI IPH
YBEJIIMYCHUU KUCIOTHOCTH B POTOBOW MOJIOCTH.
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5. Crneumnduyeckue cpoiictBa pactBopoB BMC. OcMoTudeckoe AaBiICHUE
pacTBOPOB OMOTIOINMEPOB.

Jos

MIPOMEKYTOUHOMU BUJIET Nel

aTTecTaluu

KoHTpoJabHbIE 1.  CnocoOsl BeIpaKeHUs COCTaBa BEIECTBA (MaccoBas J0JisA, TUTD,

BOINPOCHI MOJIIpHAs ¥ MOJIsUIbHAs KOHIEHTPALlMHU, MOJISIpHAsE KOHIEHTpaus
SKBHMBAJICHTA, MOJIbHASL J10J11).

(Peanuzyembie 2. Oco0OeHHOCTH pacTBOPOB CHUJIBHBIX JJIEKTPOJIUTOB. AKTHBHOCTH,

KOMIIETEHIIUH CM. Kod(ppUuIMeHT akTUBHOCTH, YpaBHeHue JleGas-Xiokkens. MoHHas

HUXKE) CHJIa PaCTBOPOB.

3.  bonpHOWU, ¢ maccoit Tema 60 Kr, mOCTymuJI B KIUHUKY C OCTPOW
noyeyHoi HemocrtaroyHocThiO. [lokazarenn KOC: pH = 7,25; pCO2
= 35 mm pr.cr; BE = - 11 mmonw/n. Oxapakrepusyiite BHI
Hapyuenus KOC. Koppekuus 7aHHOTO COCTOSHUS.

Bonpocsl K IpOMeKYTOYHOM aTTecTAlMU (3a4€T)

OK - 1 Cnocobrocmo k abcmpakmHomy MoluLleHUI, AHAIU3Y, CUHIMESY

OIIK-1 I'omosHocms pewamv cmaHOapmuvle 3a0ayu NPOGecCUOHATbHOU OesimeNbHOCU C
UCNONIL308AHUEM UHGOPMAYUOHHBIX, OUOIUOSPAPUUECKUX pecyPCO8, MeOUKO-OUOI0UYeCcKOol
MEPMUHONIO2UY, UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX ~MEXHOAO0ULL U  YYEemOM OCHOBHBIX
mpebosaHull UHPOPMAYUOHHOU 6e30NACHOCMU

OIIK—7 I'omosHocmb K UCHONb308AHUI0 OCHOBHLIX (DUIUKO-XUMUUECKUX, MAMEeMAMUYecKux u
UHBIX eCTNeCMBeHHOHAYYHbIX NOHAMULL U MemOo008 NPU peuleHulU NpopecCUOHATbHBIX 3A0aY
OIIK-9 Cnocobrocms k oyenke ¢husuonocuueckux coCMosiHuLl U NAmMoaI02UYeCKUX npoyeccos 8
opeanusme uenogexa 0Jisi peueHust npopecCUoHaIbHbIX 3a0ay

1. TemoBoit »ddext xumuuecko peaxnuu. 3akoH ['ecca. CraHAapTHbIE SHTAIBIUSL
00pa3oBaHMs U CrOpaHust XUMHUECKUX coenuuenuit. Crnencteust u3 3akoHa ['ecca. (OK-1;
OIIK-1; OIIK-7)

2. Durtpomus. MI3MeHeHue SHTPOIHUY KaK KPUTEPHA caMonpon3BoiibHOCTH mporiecca. (OK-1;
OIIK-1; OIIK-7)

3. TepmogmHamMuveckue TOTEHIMANBL: OHTpomwms, dHeprus [wmOOca, kak KpuTepuu
CaMONPOM3BOJILHOCTH TMporecca. [IporHo3upoBaHue HamNpaBiIeHUs CaMOINPOU3BOJIBHO
npoTekaromux mporeccoB B cuctemax. (OK-1; OITK-1; OITK-9)

4. 3aBHCUMOCTb CKOPOCTH PEAKIIMU OT KOHLIEHTPAIMH, 3aKOH JieiicTByromux Macc. (OK-1;
OIIK-1; OIIK-7)

5. 3aBUCHMOCTH CKOPOCTHU peakluu oT TeMnepatypsl. [Ipasuno Bant-I'odpda. (OK-1; OIIK-
1; OIIK-7)

6. DnHepreruueckuit MpoPUIIb SK30TEPMUUECKOI peaKkIy U SHIOTEPMUUECKOM peaKinu;
9HEprus akTuBaluu; ypasHenue Appennyca. (OK-1; OIIK-1; OITK-7)

7. Karanu3. Bunael katanu3atopoB. DHEpreTHUecKuil MpoQuib KaTaTUTHYECKONW peaKIvu.
Oco0OeHHOCTH KaTaJUTHYECKONM akTUBHOCTU (epMeHTOB. YpaBHeHHe Muxasmuca-
Menren. (OK-1; OIIK-1; OIIK-7)

8. Poxb BOABI M pacTBOPOB B JKU3HEAEATENBHOCTH. DU3HKO-XUMUYECKHE CBOWCTBA BOJIHI,
0o0ycaBIUBAIONINE €€ YHUKAJIbHYIO pOJib, KaK EIUHCTBEHHOIO OMOpPAaCTBOPHUTEINS.
Tepmonnnamuka nporecca pacrsopenus. (OK-1; OITK-1; OTIK-7)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CriocoObl BEIpaXKEHHUsI COCTaBa BELIeCTBA (MaccoBas 10151, TUTP, MOJIAPHAs U MOJISUTbHAs
KOHIEHTPAllU, MOJIIpHas KOHIEHTpAlusi SKBHUBaJEHTa (HOPMAJIbHOCTH), MOJbHAs
noist). (OK-1; OINK-1; OIIK-7)

PacTBOpUMOCTH T'a30B B JKUIKOCTSIX. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B OT MPHUPOIbI
ra3a ¥ pacTBOPHUTENS, OT TeMIIEpaTypsl U AaBieHus. 3akoH ['enpu. 3akoH JlanbpToHa.
3akon Ceuenona. (OK-1; OIIK-1; OITK-9)

KomuratusHble CBOCTBa pacTBOPOB HEAIEKTPOJIUTOB U 3JIEKTPOJIUTOB. 3aKOoH Payis u
CIEICTBUSL U3 HEro: I[OHI)KEHHE TeMIepaTypbl KpUCTAUIM3alllMK, MOBBIIICHHE
TeMIepaTypbl KureHus pactBopoB. duddysus. Ocmoc. OcMmoTrueckoe nasieaue. Poib
ocMoca B bnonornueckux cuctemax. (OK-1; OITK-1; OITIK-7; OIIK-9)

OcMmoTHUYEeCKOE JaBieHHE KpOBU. | HWmo-, rumep- M HW30TOHHYECKUE PACTBOPHIL
W3oronunueckuii ko urment. [Tnasmonus u remonus. (OK-1; OIIK-1; OIIK-9)
Onexktponutuyeckas aucconmanus. CuibHble ©u  cinaOble  3eKTpodauThl. CTeneHb
muccouuanuu. KoHcTaHTa Aucconuanuy cliadoro 3JeKTPONHMTa. 3aKOH pa3BeleHUs
OctBanpaa. (OK-1; OIIK-1; OITK-7)

Oco0OeHHOCTH  pPacTBOPOB  CHJIBHBIX  JJIEKTPOJIUTOB. AKTUBHOCTb, KOI(PIUIUEHT
akTHBHOCTH, YpaBHeHue [leGas-Xiokkens. Monnas cuina pactBopoB. (OK-1; OIIK-1;
OIIK-7)

HNonnoe npousseneHue Bonbl. Bomoponnblii mokaszarens. Omnpenenenue pH BogHbIx
PacTBOPOB CHIIbHBIX U Cl1a0BIX KUCIIOT U ocHoBanuit. (OK-1; OIIK-1; OITK-7)
Bydepusie pactBopel. Kiaccuduxamms OydepHbix cucrem. Mexanusm OydepHOro
neiicTBus Ha mpumepe aneratHoro Oydepa. Pacuer pH Oydepnbix cucrem u (hakTopsl,
Bimsitonne Ha 3ty Benuuuny. (OK-1; OIK-1; OIIK-7)

Bbydepnuble cuctembl KpoBHM: TUApoKapOoHaTHas, ¢ocdaTHas, TeMOraoOUHOBas,
oenkoBasi. Ponb Oydepnsix cuctem B opranuszme uenoseka. (OK-1; OIIK-1; OIIK-7;
OIIK-9)

[IoHsiTHE O KHCIOTHO-OCHOBHOM COCTOSIHMM OpraHu3ma. Anmno3. Aiskanos. Koppeknus
KOC. (OK-1; OIIK-1; OIIK-9)

CrpoeHne KOMIUIEKCHBIX coenuHeHuil. KoHcTaHTa HECTOWKOCTM U YCTOMYMBOCTHU
KomruiekcHbIX coequrenuii. (OK-1; OITK-1; OITK-7; OITK-9)

20. ITorernmomerpuueckuii metox ompenenenust pH pacrsopos. (OK-1; OIIK-1; OIIK-7;

OITK-9)

21. TToBepxHOCTHOE HaTsDKeHHE. DaKTOPHI, BIMSIONIME HA TOBEPXHOCTHOE HATSDKEHHE.

(OK-1; OIIK-1; OIIK-7; OIIK-9)

22.T1AB. [1IUB. Ponb B opranusme u npumenenue B meaunue. (OK-1; OITK-1; OITK-9)
23. IToBepxHOCTHAast akTUBHOCTS. [IpaBuio [Jrokmo-Tpayoe. (OK-1; OITK-1; OIIK-7)
24. AncopOurs Ha TIOJIBIKHBIX M HETIOABWKHBIX TpaHuIax. M3orepma agcopbuuu ['udOca.

Xpomarorpadus. (OK-1; OIIK-1; OIIK-7)

25. lucniepcupie cuctembl. Kimaccudukamus aucnepcHbix cuctem. [lpumepsr JICu B

26.

npupoze u opranusme. (OK-1; OIIK-1; OIIK-7)
CriocoObI TONTy4eHHsT W OYHMCTKHA KOJUIOMIHBIX pacTBOpoB. CBOWCTBA KOJUTOHMTHBIX
cuctem. (OK-1; OIIK-1; OIIK-7)

27. Koarymsinust KOJUIOUTHBIX pacTBOPOB. DaKTOPHI, CHIDKAIONINE YCTOMYUBOCT KOJIJIOHUIOB.

[TpaBuno Hlynsua-I'apau. Ilopor koarymsuuu. Koarymupytomas cnocobnocts. (OK-1,
OIIK-1; OIIK-7)

28.CpoiictBa pactBopoB BMC. buonorudeckas ponb oHkoTHdeckoro aasinenus. (OK-1;

OIIK-1; OIIK-7; OIIK-9)

29. Hapymenue ycroitunBocti pactBopoB BMC. BricanuBanue. [lenarypanmsi. (OK-1;

30.

OIIK-1; OIIK-7; OTIK-9)
Kommounanas 3ammra. (OK-1; OIIK-1; OITK-7)
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CuryanmoHHble 321244 JJISl IPOMEKYTOUYHOM aTTeCTAIUMU

OK-1 Cnocobnocms k abcmpakmuomy MuluIeHUO, AHATUZY, CUHME3Y

OIIK-1 I'omosHocms pewiamv cmanOapmuvle 3a0a4u NPOPHECcCUOHATbHOU OesiIMeNbHOCMU C
UCNONB308AHUEM UHDOPMAYUOHHBIX, OUOIUOCPAPUYECKUX DPeCcYPCO8, MeOUKO-OUOI0SUYeCKOU
MEPMUHONI02UY, UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX ~MEXHOA02ULL U  YUemOM OCHOBHBIX
mpebosaHull UHPOPMAYUOHHOU 6e30NACHOCMU

OIIK-7 I'omosHocmb K UCNOIBL30BAHUIO OCHOBHBIX (PUUKO-XUMUYECKUX, MAMEMAMUYECKUX U
UHBIX eCTeCMBeHHOHAYYHBIX NOHAMULL U MemOo008 NPU peuleHUuU NPpophecCUOHATbHBIX 3a0ay
OIIK-9 Cnocobrnocmb k oyenke uzuonocuveckux coOCmosHul U namoa02uieckux npoyeccos 6
opeanusme uenosexa 0Jisl peueHus npoghecCuOHaIbHbIX 3a0ay

10.

11.

Jlns cmaszpiBaHus JeceH npuroaeH pactBop u3 15 mu 30% pactBopa nepekucu
BoJopoAa W 15 MI JOUCTWIUIMPOBAHHOW BOABI. PaccuurailTe MaccoByr OO
MEePEKUCH BOJOPOJIa B MOJYYCHHOM PacTBOpPE, €cliv TIoTHOCTh paBHa 1 r/mn (OK-1,;
OIIK-1; OIIK-7).

B MeaunuHCKOI NpakTUKE B KayeCTBE M30TOHUYECKOTO pacTBOpPa UCIOJB3YIOT 5%
pacTBOp TJIOKO3bl. PaccuuTaiiTe MOJSPHYIO KOHLEHTpAlMIO JaHHOIO pacTBopa
TJTIOKO3BI, €CJTH ero TIOTHOCTH paBHa 1.06 r/mi (OK-1; OIIK-1; OIIK-7).

Kakoit ob6bem 5 M pactBopa MarHesun (MgSOs) HeoOXOomUMO B3SITH IS
npurotosienus 400 ma 25% pacTtBopa, ¢ INIOTHOCTBIO p=1.2 I/MJI, UCIIOJIB3YEMOTO
MeIMKaMH B KauecTBe ciaadutenbHoro cpeacraa? (OK-1; OINK-1; OIIK-7)

B MeaunuHCKON mpakTuke 4yacto noib3yrores 0,9% pacTBopoM Xjopuia HaTpHs.
Beruncnure ero MOJISpHYIO KOHIIEHTPALUMIO M TUTP, IPUHUMAs IJIOTHOCTh PaBHOU
Ir/mMn. PaccumTaiite mMaccy coiu, BBEJACHHYIO B opraHu3M npu BiauBaHuu 400 mi
storo pactBopa. (OK-1; OIIK-1; OIIK-7)

OTUIIOBBIN CIIUPT BHYTPUBEHHO MHOT/A BBOJAT IPHU TaHIpeHe U adciecce JIErKoro B
BHJIE pacTBopa ¢ maccoBoil Aonbio 20%. Omnpenenure, KakuM IO OTHOUIEHUIO K
mwiasMe kposu npu 37 °C Gyner JaHHBIA pacTBOP 3TUIOBOIO CIMPTA, INIOTHOCTHIO
1,05 r/mn? (OK-1; OIIK-1; OIIK-7; OIIK-9)

Kakoii 06beM 12% pactBopa xsopuna Hatpus (p = 1,06 r/mi1) He0OXOAUMO B3SITh,
st npurotoBienust 0,2H pacTBopa xyopuna Hatpus oobemoM 250 mu. (OK-1,
OIIK-1; OIIK-7)

Kakoil u3 pacTBOpOB sBIE€TCS M30TOHMYECKMMH I1a3me KpoBu: 0,1M riroko3sl
CsH1206, 0,1 M cynbdat amromunans uinn 0,1M CaCl,? PaccuurtaiiTe 0CMOISIPHOCTD
atuX pactBopoB B MOcm/1. (OK-1; OIIK-1; OIIK-7; OITK-9)

Paccuuraiite ocMoTnueckoe nasineHue 1% pactBopa xyopunga kaneuusa (p= 1,02
r/mn) mpu 310K? Yto mpowusoiiner ¢ sputporutamu B 3ToMm pactBope? (OK-1; OIIK-
1; OIIK-7; OIIK-9)

PaccunTaiiTe KOHIEHTpaIio ruApoKciIbHEIX HOoHOB [OH], a Tarke 3Hauenune pH
1 POH xemuu, ecau [H*] =1+ 10® M (B semunsix nyrsax). (OK-1; OIIK-1; OIIK-7)
CmoHa mpezacTaBiiieT cO0OW KOJUIOWIHBIM pacTBOpP. SApO MHULEIUIBI COCTOUT U3
dochara kampuus Caz(POs)2. B crmabokucioii cpeie CIIOHBI MPeOOIagar0T HOHBI
HPO4%. TpeGyeTcs yCTaHOBUTH CTPOEHHE MULEILIBI B ciabokucioi cpene pH = 6,3-
6,9 1 cTpoeHNE MUILICIUTBI PU YBETUYECHUN KUCIOTHOCTH B poToBO#M monoctu. (OK-1;
OIIK-1; OIIK-7; OIIK-9)

PactBop Punrepa — JIokka — KpoB€3aMEHHUTENb, UMEET COCTAB: HATPUA XJIOpHAa - 9 T,
HaTpus TUAPOKapOOHAaTa, KaIbIMA XJIOpUIa U Kaimus xjopuaa - no 0,2 r, riaroko3s - 1
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

T, BOJbI 11 UHBbEKIUM - 10 111. PaccunTaiite HOHHYIO crily naHHoro pactBopa. (OK-
1; OIIK-1; OIIK-7)

Onumure NoBeAeHUE HIPUTPOLIUTOB B 1% pacTBOpe HUTpaTa HATPUS C TIOTHOCTHIO
1,04 r/mn npu 35°C. (OK-1; OIIK-1; OIIK-7; OIIK-9)

bonbHOM, ¢ Maccoil Tema 60 Kr, MOCTYNWJI B KIMHUKY C OCTPOM IMOYEYHOMU
HenocTaTtouHOCThIO. [Tokazatenmn KOC: pH = 7,25; pCO2 = 32 mm pT.cT.; BE =- 11
mMmoub/l.  Oxapakrepusyiite Buna Hapymenus KOC. Koppekuus ngaHHOTO
cocrostaus. (OK-1; OITK-1; OITK-7; OIIK-9)

Y OonpHOro, ¢ Maccod Tena S50 Kr, BHE3allHO MOSBWINUCH: TOIIHOTA, PBOTA,
CIIyTaHHOCTh CO3HAHUA, IIyMHOe U Tiybokoe neixanue. [lokazarenu KOC: pH =
7,19; pCO2 = 40 mm pr.ct; BE = - 13 mmons/n. HCO3z™ = 18 wmmomnb/m.
Oxapaxkrtepusyiite Bua HapymeHus KOC. Koppexkums gannoro cocrosuusa. (OK-1,
OIIK-1; OIIK-7; OIIK-9)

[IpeacrepunuzanmonHas OYUCTKA MEIUIIMHCKUX HWHCTPYMEHTOB OCYIIECTBIISCTCS B
2% pactBOpe ruapokapOoHaTa HaTpusi, a B Hanmuuuu umeercs 0,24M pactBop
NaHCOs3, ¢ mnotHOCTBIO 1,01 T/M1. MOXHO T TaHHBIA PACTBOP MCIOJIB30BAThH IS
npeacrepuinzannonnoi ounctku? (OK-1; OIIK-1; OIIK-7)

PactBop AgNOs3 (ssimric) mpuMeHseTcss HapyKHO KakK MPO(HUIaKTHIECKOE CPEICTBO
NPOTUB TOHOPEHHBIX 3a00JI€BaHUM T1a3 Y HOBOPOXKACHHBIX. ONpeaennTe MacCOBYIO
JIOJIF0 pacTBOpa HHUTpaTa cepedpa ¢ MoJisipHON KoHueHTpauuei 0,12 Monw/n u
mwiotHocThio 1,02 r/mi (OK-1; OIIK-1; OIIK-7)

Paccuurare pH »xenymounoro coka, eciu konmenrtpaius HCI 0,365%, mioTHOCTH
Ir/mi. (OK-1; OIIK-1; OIIK-7)

Boanslii pactBop cynbdara Meau ¢ MmaccoBoi aoiei 1% Ha3HavaroT B MajbIX J103aX
JUISL YIYYIIEHUsI KPOBETBOPHOM (yHKIMH. BhIuncauTe akKTUBHOCTH MOHOB MEIU B
TaKOM pacTBope, eciu KodddunneHnt akruBHocty paseH 0,28; p = 1,009 r/min. (OK-1;
OIIK-1; OIIK-7)

Paccunrars 0y(depHy0 eMKOCTh MO KUCJIOTE, €CIM Ha TUTpoBaHUE 10 MJI CHIBOPOTKHU
kpoBu monuio 5 mu 0,1 MOJB/T CONSHOW KHUCIOTHI, €CIM TpH TUTpoBanuu pH
usMenwics ot 7,36 1o 5,0. Oxapakrepusyiite KOC. (OK-1; OIIK-1; OIIK-7; OIIK-9)
Onpenenmure pH xkpoBu, ecnu IJIC wnenu, cocrosmied W3 BOJAOPOAHOTO H
HOPMAJILHOTO BOJOPOJHOIO 3IEKTpoaoB paBHa 412 MB mpu Ttemmneparype 20°C.
KakoBo coctosinue KOC. (OK-1; OIIK-1; OIIK-7; OIIK-9)

Paccunraiite aktuBHOCTE 1% pactBopa HCI (p = 1,04 r/mi), ecnu ko3ddurmeHt
aktuBHOCTH paBeH 0,830. (OK-1; OIIK-1; OIIK-7)

Paccuutate pH ameratHoro OydepHoro pactBopa, coctosimero u3z 60 mu 0,2M
pactBopa ykcycHod kucinotel 1 120 mum 0,01M pactBopa anerata HaTtpus INpU
pK(CH3COOH) = 4,76. (OK-1; OIIK-1; OIIK-7)

Onpenenute BO3MOXKHOCTh CaMOINPOM3BOJIBHOTO MPOTEKAHUS OMOXUMHUYECKOMN
peakuun npu 310 K, ecmu s oroit peakmun: AS® = 247 Jlx/mons K nu AHO = -
565,98 xJIxx/momnb. (OK-1; OIIK-1; OITK-7)

[IpoBepwTe, HET MU yrpo3bl, 4To OKcua aszora (I), mpuMeHsieMbIii B MEIUIIMHE B
KauyeCTBE HAPKOTUYECKOTO CPEICTBA, OYAET OKUCIATHCS KUCIOPOJIOM BO3IyXa JI0
BecbMa ToKcuuHOro okcmaa asora (II): 2NO + Oz = 4NO, eciu AGY(NO)= 87
kJIx/Monb; AGY(N20)= 104 xJ[x/momb. (OK-1; OIIK-1; OIIK-7)

Paccunraiite TemnepaTypy KUIEHHs U 3aMmep3aHus (U3MOJOTUYECKOTO  pacTBOpa
xnopuzaa Hatpus (Ks6=0,52 kr-K/momns). (OK-1; OIIK-1; OITK-7)

48



26. PaccunTtaTh MOHHYIO CHIIy PacTBOpa, IPUMEHSEMOr0 B MEIUIIMHCKOM MpPAKTUKE B
KAaueCcTBE IUIa3MO3aMENIAI0NIEro, YUUTBIBAsI €ro cocTaB: Hatpusa xjiopul — 0,085M;
kanpius xsopun — 0,026H.; Hatpus rugpokap6onat — 0,048u. (OK-1; OIIK-1,
OIIK-7)

27. PaccunTaTh MOHHYIO CHILY pacTBOpa, YUUTHIBAsI €r0 cocTa: Hatpusa xyuopug — 0,1M;
kanpims xaopun — 0,03H.; Hatpus rumpokap6bonar — 0,05H. BosmokHO 71U ero
npUMEHEHHEe B KauecTBe miazmo3amernaromniero? (OK-1; OIIK-1; OITK-7; OITK-9)

28. B pacTtBOpe conepxkutcs cMech 6enkoB: rinooynuna (MD2T=7), ane0ymuna (MDT=4,9)
n koareHa (M9T=4,0). Ilpu xakom 3HadueHnn pH MOXHO 31eKTpodopeTHdecKH
pazaenuth 3tH Oenku? (OK-1; OIIK-1; OIIK-7)

29. CornacHo BecemupHo# opranu3anuu 3ipaBoOXpaHeHHs] KUCJIOTHOCTh MUTHEBOM BObI
JIOJDKHA COCTaBIATH 6,5 - 8,5. Onpenenute pH mpoOsl moxaeBoi Boabl, eciau DJ1C
nenu, cocrosmieil u3 xaopcepedpsHoro (E%c. = 0,241 B) u cTEKIAHHOTO 3IEKTPOIOB
paBHa 0,548 B npu temnepatype 20°C. UeM MokeT ObITH 00YCIOBJIEHA BEIUYMHA
pH? MoxHO 11 ee HCHOJIb30BaTh B KaueCTBE NMUTHEBOM BOABI? OTBET MOSICHUTE.
(OK-1; OIIK-1; OIIK-7; OIIK-9)

30. IIpenenbHO AOMYCTUMOW KOHLEHTpALMEe HUTPATOB (10 HUTPATy HATPHs) B MUThEBOU
BoJie sIBisieTcsl 45 Mr/n. AHanu3 TPYHTOBBIX BOJbI B IIPOMBIIIJIEHHON 30HE MOKa3aj
conepkanre HutTpatoB paBHoe 0,108 Mmomb/n. COOTBETCTBYET JU 3TO HOpMam
Canllun 2.1.4.1074-01. IlutbeBas Boga? Yem 0OyCIIOBJICHBI KECTKUE KPUTEPUU TI0
coJiepyKaHiI0 HUTPAaToB B uTheBOM Boae? (OK-1; OIIK-1; OITK-7; OITK-9)

7. YUYEBHO-METOJAUYECKOE n NHO®OPMALIMOHHOE

OBECIIEYEHUE JUCHUIIJINHBbI

a) OCHOBHAsI JINTEpPaTypa

1. O6mas xumus [DnexrponHsiii pecype] / Tlonko B.A., IlyzakoB C.A. - M.:
['S0TAP-Menua, 2010. URL:
http://www.studmedlib.ru/book/ISBN9785970415702. html
(OnexkTpoHHOe u3gaHue Ha ocHoBe: OOmias xumus: ydyeOHuk. [lonkoB B.A.,
[Ty3akoB C.A. 2010. - 976 c.: wi. - ISBN 978-5-9704-1570-2).

0) 10MOJIHUTEILHAS JIUTEPaTypa

1. OOmas u Ouoopranuyeckas xumus. Yue6. mocodue (I'pup YMO) / H.W.
[lonomapeBa [u ap.]. — Boponex: W3g-so BI'MA, 2013. — 199 c. -
http://moodle.vsmaburdenko.ru/course/view.php?id=87

2. Meronuueckue yka3aHus K JJa0OpaTOPHBIM paboTaM MO AUCIHMIUINHE «XUMUS) IS
cTyneHToB 1 Kypca oOyuatommxcs mo cnenuainbHocTsIM: 060201 «CtomaToiorusy,
060101 «Jleuebnoe memo», 060103 «Ilemmarpusi» / Psounmna E.M. [u ap.] —
Boponex: U3zn-so BIMA, 2013. 26¢.
- http://moodle.vsmaburdenko.ru/course/view.php?id=87

B) 0a3bl JaHHbIX, UHPOPMALMOHHO-CIIPABOYHbIE W MMOHUCKOBbIE CHCTEMBbI:
HNuTepHeT pecypcebl: 3IIEKTpOHHO-OMONMOTeuHas cucrteMa "KoHCyiabTaHT cryaeHTa"
(http://www.studmedlib.ru), IICKTPOHHBIH Kypc Moodle
(http://moodle.vsmaburdenko.ru/course/view.php?id=87). C IPYyTUMU
UH(POPMAIIMOHHBIMU PeCypcaMi MOXKHO O3HAKOMUTHCS Ha caiite Onbmmoreku BIMY nm.
H.H. Bypnenxo (http://lib.vrngmu.ru/)
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8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

JACHUTIIIAHBI

Jist peanu3anuu yaeOHOTO Mpoliecca Ha Kadeape nMEeroTCs:

Jabopatopuu ¢ JaOOPATOPHBIM 00OPYJIOBAHUEM, OCHALIEHHbBIE JJAOOPATOPHBIMU
U XUMUYECKUMH CTOJIaMU, XUMUYECKUMU MOWKAMH U BBITSDKHBIMH IIKadamu,
AHAJIMTUYECKUMH M TEXHHUYECKMMH BecaMu, HAOOpPOM yueOHBIX apeoMETpOB,
YHHUBEpPCaJIbHBIMUA HOHOMEpaMu, PH — MIUITMBOJIBTMETPAMHU, JIEKTPOTLIUTKAMH,
MITaTUBAMUA C JIAIIKaMH, IOTaTHBaMH JUIS  AJIEKTPOJAOB, dJICKTPOIaMH
(cTekIIIHHBIC, XJIOpCcepeOpsIHbIE), TEPMOMETPAMH PTYTHBIMH;

yuyeOHbIC ay/IWUTOPUU JUId 3aHATUNA CEMUHApCKOr0 THOA, TPYNNOBBIX MU
UHIMBU/IYAJIbHBIX KOHCYJIbTAlMN, TEKYIIETO KOHTPOJIA M IPOMEKYTOUHOM
aTTeCTalluu, OCHAIICHHbBIE CTOJaMM JUIS MPEIoiaBaTeseil, cTojlaMu yueOHbIMHY,
JIOCKaMH yueOHBIMH, CTYJbSIMH, MH(GOPMaLlMOHHBIMU CTEHJIaMU
(mepuoguyeckass Tabmuia, TaOJNMIAa PACTBOPUMOCTH COJCH W Jp.) W
CTIPAaBOYHBIMU TaOJIUIIAMH (PU3UKO-XUMUYIECKIX BEIUYUNH;

IOMEIIEHUE JIIs XpaHeHHs W NPOQHIAKTUYECKOTO OOCIyKMBAaHHS y4eOHOTO
00Opy/IOBaHUs, OCHAIIEHHOE IKagamMu Ui XpaHEHUs MallorabapuTHOTO
o0opyioBaHus, MKapaMu 151 XpaHEHHUs] XUMUYECKOU MOCY/Ibl, 1a00PaTOPHBIMU
CTOJIaMH, BBITSDKHBIM HIKa(OM, CTEJUIAXKOM ISl XpaHEHHsI pEaKTUBOB, a TaKXkKe
XUMHUYECKON mocyaol (OropeTku, npoOupku, wvamku Iletpu, cnupToBKW,
IWIMHAPBI, MEpPHbIE W KOHUYECKUE KOJObI, MUIETKH U Jp.) U PEeaKkTUBAMU
(KHCITOTBI, AMUHOKHUCIIOTBHI, MICJOYH, COJH, OPTaHUYECKUE pPACTBOPUTEIH,
MOHOOOMEHHBIE  CMOJIbl, MHJUKATOpPbI, MHUIIEBbIE OEJIKU; HEKOTOpbIE
OMOJIOTMYECKUE KUAKOCTH OpraHu3Mma (MOJENbHbIE MO0 pealibHbIE), TBEPIbIC
aJIcOpOEHTHI U JIp.).
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